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Abstract

With the rise of the digital economy, a new sort of logistics, known as e-logistics, has emerged as a “must-have”
in the worldwide logistics business. That is why this topic becomes so relevant among scholars and the industrial
field. The idea of the research is based on the analysis of the literature on transformation of logistics centres. The
goal of this study is to quantitative assessment of the current literature on the topic of digital logistics centres by
identifying the most relevant areas and a gap in the literature. The research methodology is based on bibliometric
analysis using the articles in the Scopus database. Generally, 127 scientific papers from 2019-2023 were analyzed
through VOSviewer. Research results show that after the Covid-19 pandemic a large number of technological digital
solutions emerged and the pandemic served as a spur to the active use of digital technology by various organizations.
The most productive countries were the United Kingdom, the United States, China, Germany and Italy. The study
evaluated the following parameters: top publishing countries, most cited authors, widely studied fields, research
clusters, etc. The results of the study showed that the most studied areas are digital transformation, Industry 4.0 and
supply chain management, while the digital transformation of logistics centers and the application of practical tools
have not yet been fully explored. The findings and propositions of the study can contribute to the digital development
of local logistics centers and expand the literature in this area.

Key words: logistics, logistics centers, digital transformation, bibliometric analysis, statistics.

Introduction

Today, logistics processes are one of the key sectors in the development of a country’s economic
performance. Due to global changes in economic trends as well as the current geopolitical state of the
world, the focus on changing the structure of logistics chains and routes is more relevant than ever.
During the last decades, there have been significant transformations in organizational forms, tools,
and technologies for managing logistics of companies and supply chains due to the development
of the paradigm of business digitalization [1]. The digitization of internal logistics processes at the
warehouse and distribution centre level is an innovative solution, both in terms of optimizing human
capital and increasing order fulfilment. Customer expectations regarding the speed of order fulfilment
are increasing with the spread of home delivery via e-commerce or omnichannel operations. Stringent
demands for speed, such as delivery within an hour, require physical availability of stock close to the

267



«Typan» yHUBepCcUTETIHIH Xa0apLIbIChl» FHUTBIMU >KypHaib! 2023 x. Ne 1(97)

point of demand. This necessitates a wide and dense network of stocks and a sound stock location
model [2].

Digital economy conditions lead to the search for new forms and methods of supply chain
organization and logistics management [3]. An equally important and promising area for improving
logistics activities is undoubtedly the digitalization of certain processes within supply chains. The
digitalization of the transport system and the automation of logistics processes provides an opportunity
for a country’s economy to move towards global trade and industry networks. This is an interesting
topic to explore and has been covered in a number of academic fields. A review of the literature has
shown that ICT in the logistics industry has a significant impact on economic development [4]. The
automation and digitalization of logistics processes of different nature concerns both fullfilment centres
and classic logistics warehouses and distribution centres. However, the context of the relationship
between logistics performance and ICT and the economy still needs to be explored. An exploratory
review of previous works in this field may make a huge contribution to the development of digital
logistics concept in terms of science and business area.

This study considers a bibliometric analysis in terms of identifying trends and statistical data
on the extent to which the topic of logistics centres digitalization has been studied by other authors.
On the basis of the data obtained, it will be possible to judge the comprehensiveness of the topic and
the coverage in terms of publications by year, journals, authors, affiliations, countries, sponsoring
organizations and keywords. The study defines digital transformation in the context of logistics centres
as the object of the research. The subject is the methods of bibliometric analysis performed. The aim
of the research article is to identify the trends and the extent to which logistics digitalization has been
studied on the basis of the literature of previous researchers. In accordance with the goal, the next
objectives were defined:

+ To identify the top trends and the most explored fields on the studied topic in quantitative terms;

¢ to carry out a literature review of the authors’ previous bibliometric studies on the topic;

+ to identify the approaches for future research in this field.

The practical relevance and results of the bibliometric study will be qualitatively useful in
developing new proposals for the study of the digital transformation of logistics centres.

Materials and methods

The method of the study is quantitative data collection. A bibliometric analysis on previously
generated literature by other authors in the context of previous studies was applied, namely the
statistical research method, the method of counting the number of previous publications. The general
scientific methods of this article are analysis and synthesis, the method of deduction.

Research design is shown below in the Table 1.

Table 1 — Research Design

Stage 1 Stage 2 Stage 3
Search Criteria Scopus database Research Refinement
Keywords: Logistics OR Supply Chain Scopus: 127 papers
Management AND Digital Transformation Year: 2019-2023
Stage 4 Stage 5
Export of final data Analysis and discussion
Note: Designed by the authors.

Data source from the Scopus database have been analyzed. Research sample is based on the work
of various academics who have considered the current state-of-the-art and modern technologies in the
context of the digital transformation of logistics centres.

The tools: statistical tables, graphs and charts have been generated based on the monitoring of
previous studies regarding the digitalization of logistics centres from Scopus data. In the process of
systematizing the results of the study, the method of comparison was used. VOSviewer software was
used to visualise and identify the most used words of the research topic in the works of other authors.
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Main provisions

The Kazakhstani logistics and supply market is attractive in terms of financial investment in the
industry. A major foreign operator is expected to enter the Kazakhstani market with its own logistics
companies, with a modified quality of service and an innovative model of supply chain management,
which has not previously been introduced in Kazakhstan. Taking into account all the positive and
negative aspects of the arrival of a major operator, one thing can be said with certainty, it is the
arrival of improved technology and world-class operating principles, which will further accelerate the
development of not only the logistics services and supply market, but also business and the economy
as a whole [5].

According to the reference to the authors in the previous paragraph, it is advisable to highlight
the fact that there is an increasing trend in the world for the effect of digital technologies on the
improvement of the logistics sector, and that innovative technologies are being actively implemented
in logistics and infrastructure operations. Data monitoring in Kazakhstan has shown that the digital
transformation of the logistics services industry is still in its infancy. Therefore, it is rather problematic
to assess the impact of innovative technologies on the improvement of transport and logistics and
fulfilment in the country, as outlined on the basis of an analysis of the scientific literature. Transport
and warehousing companies are not investing sufficient financial resources in digitalisation. There
is a need to develop mutually beneficial mechanisms for the government and the private sector to
implement digital technologies in the transport and logistics industry in the country. The introduction
of electronic document management in freight and transport processes, transparency in supply chains,
automation of loading and unloading operations in warehouses, transport and logistics centres and
terminals, and other ways of digitalization are extremely important [6].

The extent to which the digital transformation of the logistics sector has been studied on the
basis of previous studies by various authors indexed in the Scopus database is subject to bibliometric
analysis. The main trends will be identified and conclusions will be drawn on the completeness of the
research on this topic.

Literature review

If we look at the topic of digital transformation of logistics centres through the prism of previous
studies by a number of authors based on their bibliometric analysis, it can be noted that such studies
have been carried out more in the field of innovative and emerging digital technologies applicable
directly to logistics centres. The digital transformation in any case envisages the transition of classical
logistics processes to automated and digital ones based on the application of cloud services, the
robotization of certain logistics units and processes, etc.

The bibliometric analysis conducted by Kaple was highlighted the trends in E-Logistics between
the year 1981 to 2022 (till 26/5/2022) through the sample of 402 studies from the Scopus database
was analyzed using the VOS viewer tool to distinguish research activity on E-logistics. The citations,
publications, location, and network events are used to trace out the most prominent articles and authors.
The highest number of publications is observed in 2021, with a total of 59 documents (14.67%) [7].
But this study didn’t consider the topic of digital technologies used in logistic centers.

Further Kostetskyi P. carried out a rather extensive study on the topic of studying the digitalization
of logistics processes in the enterprise and their transparency [8]. His bibliometric analysis illustrates
that there is a close relationship between process transparency and digitalization.

The bibliometric article by Pan S., Trentesaux D., McFarlane D., Montreuil B., Ballot E., Q.
Huang G. proposes a number of research directions to improve experiments and various applications
in logistics and retailing, and to achieve interconnection in logistics and supply networks in order to
strive for a certain sustainable result [9].

In Agostino [.R.S’s., Broda E’s., Frazzon E. M’s., Freitag M’s. book, on the basis of bibliometric
analysis, a digital twin approach was presented for production planning and management, using
current data on the state of cyber-physical systems in real time format. The approach was evaluated
using a real-world scenario involving a manufacturer supplying mechanical parts to the automotive
industry [10].
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The study by Argumedo-Garcia M., Salas-Navarro K., Acevedo-Chedid J., Ospina-Mateus H.
presents a bibliometric analysis of research on potential technologies in the humanitarian supply chain.
The methodology illustrates performance analysis and scientific mapping to explore the application
of digital technologies in humanitarian supply chains. This paper makes a substantial contribution to
the literature, based on bibliometric data on the most influential authors, trends, journals, countries,
research bases and recent collaborations in the field of humanitarian supply chains [11].

Zhidebekkyzy A. and Moldabekova A. stated that bibliometric network analysis was performed to
highlight research areas to explore innovative technologies in logistics services. The article highlights
the classification of information and communication technologies in logistics service industry, new
trends in logistics service in terms of Industry 4.0 and the impact of modern technologies on logistics
service quality management [12].

According to a study by Kabakus A., Ayaz A. digital transformation, which prioritizes human
intelligence and includes many technologies such as Internet of Things, cloud computing, blockchain,
Big Data and artificial intelligence, brings significant changes in business processes and social life [13].

The results of the Kruljac Z’s. study prove the inconsistency between the definition and the digital
economy context itself, as well as the significant impact of the small number of authors and journals
in the study area [14].

The study by Cigdem S. was expected to contribute to the relevant literature in terms of
understanding how technological change is shaping supply chains [15].

According to a study by author Burak M., the majority of publications in the field of e-logistics
were published in 2004, the language of publications was mainly English, the country with the highest
number of publications was China [16].

The authors Atzeni G., Vignali G., Tebaldi L., Bottani E. present the results of bibliometric analysis
of 64 scientific papers devoted to the topic of collaborative robots in logistics [17].

The author Katoch R. in his study offers numerous insights into significant aspects of [oT in SCM
and logistics by applying bibliometric analysis. A brief account of key IoT technologies and their role
in a variety of SCM operations is presented [18].

An article by Fang H., Fang F., Hu Q., Wan Y. defines supply chain management based on a
review of existing literature and discusses the current state of research in supply chain management as
well as promising future work in this area [19].

Muiioz-Villamizar A., Charris E., Quintero-Araujo C., Santos J. analyze supply chain management
research in sustainability and digitalisation using a bibliometric approach. For this purpose, the article
analyzes 484 articles from the Scopus database according to the following parameters: chronology,
discipline, source, research centre, country and citation index [20].

The aim of the study of the authors Bigliardi B., Casella G., Bottani E. — to contribute to the state
of the art on Industry 4.0 by analyzing and reviewing the scientific literature, with reference to the
field of logistics [21].

The authors Hasler D., Schallmo D. identified the main areas of research in the field of digital
logistics platforms and grouped them by analyzing the collaborative citation network [22].

As observed by Kaple, several problems which arise in corporate logistics include delayed and
inaccurate information, incomplete services, slow and inefficient operations, and high product damage
rates [7]. This emphasizes the need of reliable data exchange among various parties involved in the
logistics value chain. He critically examined the importance of using digital tools like information
technologies for the optimization of supply chain system in an organization. Under such circumstances,
the role of information technologies including the Internet, World Wide Web (WWW), and Electronic
Data Interchange (EDI) in providing shared-information platforms for improving logistics performance
is significant [23].

Results and discussion

The international bibliographic database Scopus has been identified as a field of study in order to
identify the main trends in the degree of research on the digital transformation on the basis of logistics
centres. During the work with this database, we found that in the process of searching for relevant
information in the field of logistics and digital transformation, the fields of study were completely
varied. For example, in the field of Computer Science knowledge, there were 45 suggested materials
to study. Having monitored the data in this discipline, we observed that most of the articles offered a
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detailed study of digital technologies, but they mostly did not reflect their relevance to the logistics
industry and logistics centres. In terms of keyword searches for Digital Technologies, we found that
the breadth of the disciplines was also quite large and had very little relevance to the logistics industry.
The keywords Digital Transformation were ideal for searching digital processes and technologies for
optimizing logistics centres.

The following keywords were applied to the search field during the final systematization of the data
and the subsequent analysis based on the Scopus database: Logistics OR Supply Chain Management
AND Digital Transformation. The coverage of the historical years of publication is from 2019 to 2023.
The knowledge industry has been restricted to Business, Management and Accounting, Decision
Sciences, Economics, Econometrics and Finance and Engineering. The total number of publications
is 127.
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Figure 1 — Statistics of publication of authors’ papers by year

Note: Compiled from the source https://www.scopus.com/

If we analyze the data from Figure 1, we note the fact that the most active surge of publications
on this topic came in 2022 with 60 studies. This can be attributed to the fact that a large number
of technological digital solutions emerged after the Covid-19 pandemic. As of 2023, the number of
publications is strikingly lower at 10, but it is only right to monitor trend updates for 2023 in 2024 in
order to compare the data correctly.

8

/

2 B = m

—_—

Documents
-

2019 2020 2021 2022 2023

Year

& Sustainability Switzerland == International Journal Of Supply Chain Management
< International Journal Of Production Research == |EEE Transactions On Engineering Management

<% Computers And Industrial Engineering

Figure 2 — Authors’ paper publication statistics by journal by year

Note: Compiled from the source https://www.scopus.com/
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According to the statistics in Figure 2, it can be concluded that Sustainability Switzerland
was the most popular journal for publications on the topic of digital transformation in the logistics
industry. This journal peaked in 2022 with 6 publications. The International Journal Of Supply Chain
Management showed a significant decline and has not published since 2020. The sample was based
on the top 5 journals.

Figure 3 shows that the most actively published author between 2019 and 2023 is Cherrafi, with
4 publications.

chera, .

Bouhaddou, 1.
Gunasekaran, A,
Pessot, E.
Zangiacomi, A,
Zekhnini, K.
Belhadi, A.
Birkel, H.

Centobelli, P.

Cerchione, R.

=
=
L
f—
—
(o]
2]

25

[o%]

3.5 4 45

Documents

Figure 3 — Document publication statistics by author

Note: Compiled from the source https://www.scopus.com/

As Figure 3 shows Bouhaddou, Gunasekaran, Pessot, Zangiacomi, Zekhini who published an
equal number of articles — 3. Researchers Belhadi, Birkel, Centobelli and Cerchione each published
2 papers.

The Figure 4 shows the affiliations of the authors of the publications.

Within each of the research bases presented, 3 articles were published. The coverage is the top 10
affiliations.
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Figure 4 — Authors’ document publication statistics by affiliation

Note: Compiled from the source https://www.scopus.com/
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Further the Figure 5 shows a sample of the top 15 most actively published authors by country on
the topic of digital transformation in logistics.
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Figure 5 — Publishing statistics of authors’ papers by country

Note: Compiled from the source https://www.scopus.com/

As depicted in Figure 5, the most actively published country is the UK, with academics from
the UK publishing 16 articles between 2019 and 2023. Researchers from Australia have the lowest
number of publications compared to the other countries in the statistics presented, with 3 publications
in 4 years. In any case, with the near-total removal of Covid-19-related restrictions around the world,
the number of studies and inventions in digital technology will only increase as logistical processes
move to a new level year after year.

Further the Figure 6 presents the statistics papers by sponsoring organizations.

European Commission [
National Natural Science Foundation... | NNNNNESNEBM
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Figure 6 — Publication statistics of authors’ papers by sponsoring organization
Note: Compiled from the source https://www.scopus.com/
It is reasonable to conclude from Figure 6 that the European Commission and the National Natural

Science Foundation are the most interested organizations in sponsoring authors’ publications in the
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field of digital transformation of logistics processes in the context of logistics centres. All top 10
sponsoring sources are European organizations. The sponsorship by leading organizations of scientists
in project activities for the purpose of subsequent research articles is a key indicator of the interest of
public institutions in achieving new results and discoveries in any field of scientific activity.

A cluster analysis by using VOSviewer helps to reveal the most explored and relevant directions
on this topic.
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Figure 7 — The most popular words based on analysis from the Scopus database

Note: Compiled by the authors on the basis of VOSviewer.

According to the data generated from Figure 7, it can be noted that the most frequent and overlapping
words are digital transformation, industry 4.0 and supply chain management. It is noteworthy that
digital technology is directly related to logistics activities. There is a total of 72 words that make up
this structure. The study can distinguish 4 key clusters from this visualization:

1. The supply chain management cluster includes such frequently crossed keywords as digital
technologies, internet of things, big data;

2. The digital transformation cluster includes the most frequent word supply chain and others;

3. The industry 4.0 cluster most often refers to cyber-physical systems;

4. The covid-19 cluster is certainly related to certain kinds of barriers that emerged in the economy
during the lockdown period. But it is precisely during this period of total constraint that innovative
ways of logistical innovation have emerged.

All the words on the map overlap in one way or another, but in one way or another, they all boil
down to the main focus of this study: the digital transformation of logistics centres.

The next figure represents the most cited authors (Figure 8, p. 275).
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Figure 8 — The most cited authors based on analysis from the Scopus database

Note: Compiled by the authors based on VOSviewer.

As can be seen from Figure 8, the most cited authors, who have investigated the topic of digitization
of logistics processes based on logistics centres, are Saberi and Ivanov. The other authors in most
cases referred to these authors when writing and publishing their papers.

Based on the data obtained and analyzed, it can be concluded that the trend in the study of the
digital transformation of logistics centres has varied depending on years, countries and other indicators.

Considering the bibliometric analysis done in this study and its methods, it can be argued that the
degree of research and the diversity of the literature represented in the Scopus database differ from
country to country. It may be due to the different maturity levels of the logistics infrastructure and
technological development of the region.

Conclusion

Research findings revealed that the topic of digital transformation of logistics centres are well
explored in the countries like UK, USA, China, Germany and Italy due to the high potential of
global supply chain and increased digital infrastructure. As research results show, there were derived
the following four major clusters in literature: supply chain management, digital transformation,
industry 4.0, covid-19. The area of applying digital technologies at logistic centres, transfer of digital
technologies, and methodological approach for the adaptation of digital models is still uncovered
by scholars. Therefore, future research may be dedicated to these topics. Research limitations are
connected with the restriction like using just one database. Thus, future research of scholars and
scientists may cover additional platforms: Web of Science, Google Scholar, MatfSciMet and others.
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JIOTUCTUKAJIBIK OPTAJIBIKTAPABIH HU®PIBIK TPAHCO®OPMALUACHI:
BUBJINOMETPUAJIBIK TAJIIAY

Anjarna

i pIblK 5KOHOMHUKAHBIH ©CYIMEH 3JIEKTPOH/BIK JOTMCTHKA JET aTajaThIH JIOTHCTUKAHBIH aHa TYpi JTyHHE-
JKY3UTIK JIOTHCTHUKAJIBIK OM3HECTe MIHICTTI TETIK peTiHae maiina 6onmel. COHABIKTaH OYIT TaKBIPHI OYKIT oleMaeri
FameIMIap MEH OW3HEC OPTACHIHBIH OKiIIepi apachlHAa ©3eKTi OOJBIN OTHIp. 3epTTey HIESCH JIOTUCTHKAIBIK
OpTaJIBIKTap/bl TpaHchopMmarusiay OOWbIHINA dAcOMETTEpal TalfayFa HEri3menrcH. bys 3eprreymiH MakcaThbl-
onebueTTeri eH e3eKTi OarbITTap MEH OJKBUIBIKTAp/bl aHBIKTAY apKbUIbl HUQPIBIK JIOTHCTHKAIBIK OPTAJIBIKTAP
TaKBIPBIOBIHIAFBl 3aMaHAy! OICOMETTepAl CaHABIK Oaranay. 3epTTey ojicTeMeci Scopus Jepekrep 0Oa3achIHIAFbI
MaKasajiap/bl maianana OThIPhIN, OMOIMOMETPHUSUIBIK TanayFa HeriznenreH. JKanmel, VOSviewer OaraapiaMachl
apkpuTel 2019-2023 >x0K. apanbIFeIHAAFEl 127 FBUIBIMU JKYMBIC TaNJaHIBL 3€PTTEY HOTIKENEepi KOPCETKEHJEH,
Covid-19 mangeMusceiHaH KeiiH KONTereH TEeXHOJIOTHWSIBIK NUMPIBIK IISHIiMIep maiiaa OoJabl JKoHEe MaHIeMUs
OpTYpIl YHBIMAAPABIH IHMQPIBIK TEXHOIOTHsIApAbl OEJCeH/Al KOoNJaHyblHAa TYpPTKi Ooinbl. EH eHiMmai enaep
Yneiopuranus, AKIL, Kerraii, [epmanus sxone Mranus 60msl. 3eprrey OapbIChiHAa Keleci eeMiaep OaraiaH b
y3aik Oacriarep enjep, KeATipiireH 1oieKkco3 caHbl €H Koll aBTopIiap, KeHiHeH 3epTTelreH caliaiap, 3epTTey Kiactepiiepi
JkoHE T.0. 3epTTey HOTMXKenepi eH KeIl 3epTTeleTiH cananap Hudpislk TpaHcdopmanus, uaayctpus 4.0 xoHe
JKEeTKi3y Ti30erin 6ackapy 0oIca, TOTHCTUKAIBIK OPTaIBIKTAPIBIH MH(PIBIK TpaHC(HOPMAIHACH KOHE MPAKTHKAIIBIK
KypaJmapasl KOJIaHy olli Jie TOTBIK 3epTTEIMETeHiH KOpCeTTi. 3epTTey HOTIKENepi MEH KOPHITHIHIBLIAPHI KEPTITIKTI
JIOTHCTHUKAJIBIK OPTaJIBIKTApAbIH HU(PIBIK TaMyblHa BIKIAJ €Till, OChI cajiaJiarbl 91eOUeTTepAl KeHeUTyre yJecin
KOcCa anajpl.

Tipek ce3mep: TOTHCTHKA, JTOTHCTHKAJIBIK OPTAIBIKTAP, TUQPIBIK TpaHchopmarys, ONOIMOMETPHSIIBIK Tall-
Jlay, CTaTUCTHKA.
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'Kazaxckuii HallMOHAJILHBIN YHUBEPCUTET UM. alib-Dapadu,
. Anmartel, Kasaxcran

’KazaxcraHcko-bpUTaHCKUI TEXHUYECKUH YHUBEPCHUTET,
r. Anmartel, Kazaxcran

HUDPPOBASA TPAHCOOPMALIUA JIOTUCTUYECKUX HEHTPOB:
BUBJIMOMETPUYECKHAN AHAJIN3

AHHOTALUSA

C poctom 1upoBOit SIKOHOMUKH HOBBIM BHJI JOTMCTUKHU, U3BECTHBIN KaK 3JIEKTPOHHAsI JIOTHCTHKA, CTall 00s-
3aTCJIbHBIM B MHUPOBOM JIOTUCTUYCCKOM ousuece. MimeHnno MMO3TOMY 3Ta T€Ma CTAHOBUTCA HACTOJIBKO aKTyaanoﬁ
Cpe/u yUeHBIX U IpecTaBUTeNeli OM3Hec-cpebl BO BceM Mupe. Mes TaHHOTO HCClieJOBaH!sI OCHOBAaHA HA aHAITM3e
Hay4YHOH JINTEPATyphl IO TpaHCHOPMALINH JIOTUCTUYECKUX IIEHTPOB. L{esbio TaHHOTO MCCIeI0BaHuUs SIBISAETCS KO-
JMYECTBEHHAS OLICHKA COBPEMEHHOI JINTEPATyPHI 110 TeMe IU(PPOBBIX JIOTUCTUUCCKUX LEHTPOB MyTEM BBISBICHUS
HanOoee aKTyaJbHBIX HAIlPaBICHUH M ITPOOENIOB B JuTeparype. MeTomonorus JaHHOTO MCCIIEIOBaHUS OCHOBAaHA
Ha OMONMOMETPUYECKOM aHaJIH3e C WCIOIB30BAaHMEM CTaTe M3 0a3bl MaHHBIX Scopus. Bcero uwepes mporpamMmy
VOSviewer 0Obu10 MpoaHanu3upoBano 127 HayuHbix padot 3a 2019-2023 rr. Pe3yasrarhl HCCICIOBaHHI TOKA3bI-
BaroT, yTo nocie nanaemun Covid-19 nosBuiock 0OJBIIOE KOIUYECTBO TEXHOJIOTHUECKUX HU(PPOBBIX PELICHUH U
MaHJEMUS TTOCTYKHJIA TOITYKOM JUUIsI aKTHBHOTO MPUMEHEHHUS IU(PPOBBIX TEXHOIOTHH PA3IMYHBIMU OPTraHU3aLUsIMH.
Hawubonee nponsBonurensHbiME cTpanamu 0buti Benmmkoopuranwus, CIIA, Kurait, [epmanus u Utanus. B xozxe nc-
CJIeIoBaHMs OBUTH OLIEHEHBI CIEAYIOIINE MapaMeTphl: JIydIllne CTPaHbI-U3/1aTeNn, HanOonee MUTHPYEMbIE aBTOPHI,
MIMPOKO M3y4eHHbIE 00NacTH, UCCIEA0BATENbCKHE KIACTEPBI U T.A. Pe3ynbraThl Hcciie0BaHus MOKa3alH, YTO Hau-
Oosiee M3y4EHHBIMH OONAcCTsMU SIBISIFOTCS 1M poBast TpaHchopmarust, nHxyctpus 4.0 U ynpaBlieHHe 1eNoYKaMH
MOCTaBOK, B TO BpeMs Kak Hu(poBasi TpaHcHOpMaIusl JOTUCTHUECKUX EHTPOB U IPUMEHEHNE PAKTUYECKUX HH-
CTPYMEHTOB JIO CHX TI0p HE M3y4YEHBI B TIOJIHOH Mepe. BBIBO/IBI 1 1TONIOKEHHST MICCIIEI0BAHUSI MOTYT CITIOCOOCTBOBATH
1 (pOBOMY Pa3BUTHIO MECTHBIX JIOTHCTHYECKHUX LICHTPOB M PACIIMPEHUIO JIUTEPATypHl B TOH 00IaCTH.

KuroueBble cJji0Ba: JOTHCTHKA, JIOTHCTUYECKHE LEHTPHI, IH(poBas TpaHchopmanus, OHOTHOMETpHUICCKHN
aHaJIN3, CTATUCTHKA.
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