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National infrastructure for technical
and scientific information - a cornerstone of Open Science
and research visibility in the Republic of Moldova

Alexandru Stratan' 04, Elena Bordian?
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2Republican Technical-Scientific Library,
National Institute of Economic Research, AESM
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Abstract. The national technical and scientific information infrastructure is a strategic
component of the research ecosystem in the Republic of Moldova, facilitating open
access to knowledge and enhancing the visibility of scientific results. Platforms such as the
National Bibliometric Instrument (IBN), the AGEPI databases, and institutional repositories
contribute to the archiving, indexing, and sustainable dissemination of scientific output.
These digital structures ensure interoperability with international open data networks, in
line with the principles promoted by UNESCO. Strengthening the national information
infrastructure is an essential prerequisite for increasing the competitiveness of science,
fostering international cooperation, and maximizing the societal impact of research
results.

Keywords: technical and scientific information infrastructure; Open Science; Open
Access; Digital repositories; Republic of Moldova; scientific visibility
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HaunoHanbHasa UH$pacTpyKTypa HayyHO-TEXHUUECKOM
UHPOPMALIMU — KpaeYyronbHbIM KaMeHb OTKPbITOCTU HayKH
U BUAUMOCTU UccnepoBaHum B Pecnybanke MonpoBa

A. CtpaTtaHn’ 4, E. bopanan?

'AKkademus 3KOHOMUYecKux ucciedosaruti Monoosel
yn. Mumpononum laspuun bsHynecky-boodoHu, 61, MD-2005, 2. KuwuHes, Pecnybnuka Mondosa
2Pecnyb1uKaHCKas Hay4Ho-mexHu4Yeckas bubauomexa,
HayuoHaneHsIt uHCMUMym 3K0HOMUYECKUX UCC/1e008aHUl
yn. loHa KpaHe3, 45, MD-2064, KuwuHes, Pecnybnuka Monooega

A4 stratan.alexandru@ase.md

AHHOTaumA. HaumoHanbHaA MHPPACTPYKTypa HayYHO-TEXHUYECKON MHPOPMaLn AB-
nAeTcA CTpaTernyecknm 3neMeHTOM UCCIefoBaTENbCKON SKocucTembl Pecnybnmkmn Mon-
[0Ba, CNOCOOCTBYA OTKPBLITOMY AOCTYNY K 3HAHMAM 1 MOBbILWEHMIO BUANMOCTM HayYHbIX
pe3ynbraToB. Takne nnatdopmbl, Kak HaumoHanbHbI 6M6NMoMeTpUYeCKnii MIHCTPYMEHT
(IBN), 6a3bl faHHbIX [OCyAapCTBEHHOrO areHTCTBa NO UHTENNEKTYanbHON COOCTBEHHOCTH
Pecny6nukn Mongosa (AGEPI) n MHCTUTYLMOHaNbHbIE peno3nTopun, CNoCoOCTBYIOT ap-
XUBUPOBAHMIO, MHOAEKCUPOBAHMIO 1 YCTONUYMBOMY PacipOCTPAHEHNIO HAYUYHOW NPOAYyK-
unn. 3T yndpoBble CTPYKTYpbl 06ecneunBaoT B3aMMOLENCTBUE C MEXKAYHAPOAHbIMM
CeTAMM OTKPbITbIX AaHHbIX, Nogaepxmnsaa npuHumnol, npogsuraembole KOHECKO. Ykpe-
naeHne HauMoHanbHON MHGOPMaLMOHHON UHPPACTPYKTYPbl ABNAETCA HEOOXoaUMbIM
yC/TIOBMEM A1 NOBbILEHNA KOHKYPEHTOCNOCOOHOCTM HayKn, MeXAYHApPOOHOro COTPYA-
HUYeCTBa N NCNOJSIb30BaHUA Pe3yNbTaToOB NCCIeoBaHM Ha 6naro obwecTsa.

KnioueBble cnoBa: MHGPACTPYKTypa TEXHUKO-HayuHo nHopmaumm; OTKpbITaa HayKa;
OT1kpbITbIn gocTyn; Lindposblie penosntopuu; Pecnybnuka MongoBsa; HayuHasa BUANMOCTb

(DI/IHaHCI/IpOBaHI/Ie. OuHaHK poBaHMe OTCYTCTBOBAJIO.

Ana untupoBaHumsa: CrpataH A., bopgunan E. HaumoHanbHasa NHPpacTpyKTypa TeXHUYe-
CKOW 1 Hay4YHON NHPOPMALIN — KPAeYTrOMbHbIN KaMeHb OTKPbLITOCTU HayKn U UCCnefo-
BaHUM B Pecnybnuke Mongosa. MHgpopmayua u uHHosayuu. 2025;20(3):5-12. https://doi.
0rg/10.31432/1994-2443.2025.14
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INTRODUCTION

Recent technological developments and
trends in Open Science and Open Access
have had a significant impact on modern
research practices, leading to transforma-
tions in both the conduct of scientific activ-
ities and the dissemination of results. These
transformations generate multiple benefits
but also pose specific challenges [1].

In the knowledge society, education and
scientific research play a decisive role in the
economic, technological, and cultural ad-
vancement of a nation. However, the true
value of these activities is measured not
only by the production of results but also
by the ability to preserve, organize, and dis-
seminate them in a sustainable manner. In
this context, the archiving of research re-
sults and scientific outputs becomes a fun-
damental element for the development and
visibility of national science, enabling its
interconnection with the international aca-
demic environment through various open
digital systems and tools.

In this regard, the UNESCO Recommen-
dation on Open Science (2021) promotes
open access to scientific knowledge, includ-
ing research data, through open data infra-
structures and research practices that foster
collaboration and transparency. UNESCO
emphasizes the importance of an open and
inclusive scientific ecosystem that reduces
disparities in access to knowledge and stim-
ulates innovation and sustainable develop-
ment [2].

INSTITUTIONAL RESEARCH AND
INNOVATION INFRASTRUCTURE IN THE
REPUBLIC OF MOLDOVA

The academic community of the Repub-
lic of Moldova supports UNESCO'’s Open Sci-
ence initiatives through the publication and
dissemination of scientific results in various
databases and digital libraries. This activity

is supported by competent government in-
stitutions through the approval of national
strategic programs aimed at improving the
quality of public research and increasing its
visibility within the global research and in-
novation space.

In addition, the reform of the national
research and innovation system, launched
in 2022, is currently underway. According
to recent data provided by the National
Bureau of Statistics of the RM (2024), re-
search and development activities were
carried out in 47 entities, of which 20 were
research institutes and centers, 16 higher
education institutions, and 11 other types
of units. The reduction in the number of
entities (20 fewer compared to 2022) re-
sulted from the reorganization of public
higher education institutions through the
merger of 18 public research institutes
with major universities in the country. Of
the total number of entities involved in
research and development, 30 are state-
owned, representing 63.8% [3].

National programs and policies for
the development of the research and
innovation fuield

Research and innovation activities in the
Republic of Moldova are regulated through
state programs such as the National Program
in the Fields of Research and Innovation 2024-
2027, which aims to stabilize the national re-
search and innovation system and progres-
sively transform it to increase the efficiency
and impact of investments in research, de-
velopment, and the modernization of re-
search infrastructures, as well as to support
collaboration between the scientific and
business sectors [4]. The National Smart Spe-
cialization Program of the Republic of Moldova
for 2024-2027 - “Smart Moldova” — adopts a
territorially focused approach based on the
country’s existing assets and resources, while
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also taking into account the specific socioec-
onomic challenges of each region [5].

Additionally, several national government
development documents of the Republic of
Moldova are noteworthy, such as the Nation-
al Development Strategy “European Moldova
2030” and the Digital Transformation Strategy
ofthe Republic of Moldova 2023-2030, among
others. These strategic frameworks aim to
achieve their major objectives by facilitating
private sector access to research and inno-
vation infrastructure, promoting continuous
dialogue between science and society, dis-
seminating knowledge, and capitalizing on
research results that address global trends
and challenges, which also affect the Repub-
lic of Moldova through research and innova-
tion activities [6].

Strategic development documents relat-
ed to the field of research and innovation
demonstrate the state’s commitment to
strengthening the national scientific sys-
tem and shifting the focus of science toward
openness, internationalization, and cooper-
ation between the academic and economic
sectors. This is achieved through the crea-
tion of an ecosystem in which science be-
comes better grounded, more transparent,
reproducible, efficient, and cumulative. The
overarching goal is to democratize access
to knowledge, making it useful for educa-
tion and training, as well as for the econo-
my, public policy, citizens, and society as a
whole.

In the Republic of Moldova, support for
Open Access is based on two synergistic
models: self-archiving in institutional repos-
itories and publishing in open access jour-
nals. The implementation of Open Science
principles at the national level is regulated
by the Methodology for Financing Research
and Innovation Projects, which stipulates
that the results obtained from projects fund-
ed by the state budget must be published in

open access — a requirement explicitly in-
cluded in project funding contracts [7].

Research institutions and universities
in the Republic of Moldova, in partnership
with various stakeholders, are actively mobi-
lizing and cooperating to generate technical
and scientific data and knowledge, and to
contribute practical solutions to the global
challenges and requirements of open access
publishing. As of 2024, there are four nation-
al digital collections (repositories) and elev-
en institutional digital collections being de-
veloped in the Republic of Moldova [7, IBN,
2024].

The National Bibliometric Instrument (IBN)

The largest open-access digital reposito-
ry in the Republic of Moldova is the Nation-
al Bibliometric Instrument (IBN), developed
and maintained by the Institute of Informa-
tion Society Development in collaboration
with research institutes and higher educa-
tion institutions, the Ministry of Education
and Research, the Academy of Sciences of
Moldova, the National Agency for Quali-
ty Assurance in Education and Research
(ANACEC), the National Agency for Research
and Development (ANCD), the Association
of Libraries of the Republic of Moldova, the
Electronic Resources Consortium of Moldo-
va, and other partners.

This platform includes articles published
in scientific journals, conference proceed-
ings, science popularization journals, and
socio-cultural magazines from the Republic
of Moldova, covering the period from 1993
to the present.

Currently, the IBN hosts over 231,000 reg-
istered scientific articles, of which 188,000
are indexed in Google Scholar, making it an
essential resource for researchers and pro-
fessionals across various fields. The platform
also features over 40 local scientific jour-
nals officially accredited and recognized by
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ANACEC, including 34 journals indexed in
DOAJ, 12 in Scopus, and 5 in Web of Science.

IBN also contains more than 500 nation-
al and institutional clinical protocols, pro-
viding easy access to essential information
in the medical field. With over 145,000 ac-
cesses, IBN continues to serve as one of the
main sources of information for the scientific
community in the Republic of Moldova, as
well as a major access platform for research-
ers, students, entrepreneurs, and the gener-
al public from other countries — exceeding
2.65 million unique visitors. In terms of hu-
man resource indicators, the publications
have been authored by more than 105,000
contributors affiliated with over 14,600 insti-
tutions.

At the international level, the National
Bibliometric Instrument (IBN) is registered
in various international platforms and direc-
tories, and its content is indexed by scien-
tific search engines such as Google Scholar,
which harvests more than 93% of the to-
tal informational content recorded in IBN,
based on an agreement signed in 2017.

The National Bibliometric Instrument is
also listed in the ROAR (Registry of Open Ac-
cess Repositories), OpenDOAR (Directory of
Open Access Repositories), OpenAIRE Graph,
as well as on the WEBOMETRICS.info and
BASE (Bielefeld Academic Search Engine) plat-
forms. Through these integrations, scientif-
ic research from the Republic of Moldova
is connected to the international academic
community.

To support and promote local research,
institutional journals are also indexed in
other international open-access databases
such as ZENODO, Index Copernicus, AGRIS,
eLIBRARY.RU, RePEc, and others. For exam-
ple, on the digital scientific library platform
eLIBRARY.RU, 122 publications from the
Republic of Moldova are indexed. Among
them, 12 works have a high rating and are

included in the core of the Russian Science
Citation Index (RSCI).

Additionally, 34 agreements have been
signed with eL/BRARY.RU to host journals
from the Republic of Moldova. As of 2025,
more than 14000 articles from Moldova have
been cited within the RSCl core. Besides
journals, the platform also hosts 119 books,
which have received over 1600 citations.

The RePEc platform includes 12 academic
institutions and 3 Government structures of
the Republic of Moldova, such as the Nation-
al Bureau for Statistics, Ministry of Finance
and Ministry of Social Protection, Family and
Child. Over 50% of all publications indexed
on the RePEc platform and registered au-
thors are Academy of Economic Studies of
Moldova affiliates [10].

Digital Archive of Doctoral Theses

Another digital product is the digital ar-
chive of the National Council for Accredita-
tion and Attestation (CNAA), which contains
a total - 3059 full-text theses, of which 321
are habilitation theses. Since, March 2023,
this repository has no longer been updated.
All doctoral theses have been transferred to
and are available in the institutional repos-
itories of the universities where they were
defended. Additionally, on the website of
the National Agency for Quality Assurance in
Education and Research (ANACEC), one can
find the annual register of defended theses:
https://anacec.md/.

AGEPI Databases

The State Agency on Intellectual Proper-
ty (AGEPI) develops and maintains an open
digital platform for research and innovation,
available online on the agency’s official web-
site: www.agepi.gov.nd. AGEPI’s databases
represent a comprehensive set of electronic
information resources containing data on in-
tellectual property rights registered in the Re-
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public of Moldova. They provide public access
to information on patents, trademarks, indus-
trial designs, geographical indications, and
works protected by copyright, among others.
At the same time, these databases serve as an
effective analytical tool for examining trends
in the field of intellectual property.

Institutional Digital Repositories

Although major measures have been un-
dertaken to advance digitization, a signifi-
cant part of the scientific heritage has not
yet been converted into digital format—a
fact identified as a challenge in the National
Strategy for Digital Transformation 2023-2030.
In this regard, university and specialized sci-
entific libraries play a key role by developing
and maintaining digital archives that store
and provide access to the scientific output of
the academic community, thereby ensuring
reliable and sustainable access to knowledge.

University repositories are based on
DSpace software. Currently, the Republic of
Moldova hosts 11 institutional digital re-
positories belonging to universities and re-
search institutions, which together index
over 67000 scientific and didactic publica-
tions. These platforms operate under insti-
tutional policy documents on Open Science
and Open Access, through which institu-
tions commit to disseminating scientific re-
sults, promoting science as a public good,
and adopting practices of open, reproduci-
ble, and responsible research.

University policies on open access, fol-
lowing the Green Open Access model, have
been registered in the ROARMAP (Registry
of Open Access Repository Mandatory Archiv-
ing Policies) as institutional mandates that
authorize open access to research results fi-
nanced from public funds.

The establishment within universities of
a reliable and centralized digital archiving
system—Ilong-term, publicly accessible, and

universally available—extends access to ac-
ademic research, enhances the visibility and
reputation of universities and their research-
ers, and strengthens the competitiveness,
impact, and international recognition of sci-
entific achievements.

Technological Developments and Research
Practices

Recent technological advances, such as
the development of e-research infrastruc-
tures, have had a significant impact on mod-
ern research practices, transforming both the
conduct of scientific activities and the ways
in which results are disseminated. This is evi-
denced by the growing number of Moldovan
scientific works indexed in global scient metric
databases: more than 1720 articles in Web of
Science (WoS) and over 4930 papers in Scopus,
authored by Moldovan researchers [9].

CONCLUSION

The archiving of research outputs repre-
sents an essential process for consolidating
and capitalizing on the national scientific
heritage. Through the systematic preser-
vation of publications, data, and scientific
materials, not only is the knowledge gen-
erated safeguarded, but its accessibility
for the academic community, policymak-
ers, and society at large is also ensured.
A robust archiving infrastructure enhanc-
es the international visibility of national re-
search, facilitates institutional cooperation,
and stimulates innovation. Therefore, ar-
chiving is not merely an act of preservation
but also a strategic instrument for the devel-
opment of science and its integration into
the global knowledge ecosystem. The tech-
nical-scientific information infrastructure of
the Republic of Moldova ensures not only
the preservation of publications but also
their long-term curation, storage, sharing,
and access to research data.
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dopmupoBaHue cucteMbl UHPOPMALUOHHOTIO
B3aMMOAEUCTBUA U UHGOPMALMOHHOU NOAAEPXKKU NPOLECCOB
Hay4yHO-TexHoAorMueckoro passurtusa: onbit BHUUAP

N.C. UBaHoOB >4

MedepanebHoe 2ocyoapcmeeHHoe 6100xemHoe yupexoeHue
«Bcepocculickuli Hay4Ho-uccnedosamesibCKuli UHCMuUmMym paouo371eKmpoHUKU»
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Mockosckas obnacme, Poccutickaa Qedepayus
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AHHoTauyma. PaccmoTpeHbl noaxofbl K GOPMUPOBAHUIO CUCTEMbI MHPOPMALIMOHHOTO
B3aMMOAENCTBUA N MHOGOPMALNOHHOM MOAAEPXKKN NPOLLECCOB Hay4HO-TEXHONOrnYe-
ckoro pa3sutusa (Ha npumepe BHUMP — Bcepoccnmnckoro HayuyHo-nccneaoBaTebCckoro
NHCTUTYTY PaganoaneKTpoHUKM). Lienbio paboTbl ABnAeTca 060CcHOBaHMe NOAXOA0B Lnd-
poBOM TpaHCHOPMaLUM MEXAHU3MOB YMpaBaeHNA UHPOPMALMOHHBIMK NpoLeccamm
n GopMmmpoBaHNAa NHPOPMALIMOHHBIX pecypcoB, obecneumBaoWwmx NHPOPMaLMOHHOe
B3aMMOAENCTBUE N MHPOPMALIMOHHYIO MOAAEPXKKY NPOLLECCOB HAYYHO-TEXHONIOTNYECKO-
ro pa3BMTUA B PagnosaneKkTpoHHom oTpacnm. Ocoboe BHUMaHWe yaeneHo 060CHOBaHMIO
MHOXeCTBa MHPOPMALIMOHHBIX KOHTYPOB, 06befNHEHHbIX B eAUHOe MHOPMALMOHHOE
NPOCTPAHCTBO, 0becneunBaLmNX NHGOPMALMOHHYIO MHTErpauunio n MHGOPMALMOHHYIO
NOAAEPKKY MPOLECCOB MPUHATUA YNPABAEHUYECKUX PELLEHWI NO PAa3BUTUIO PafMOdeK-
TPOHHOM NPOMBILWAEHHOCTM B YCNIOBUAX UndpoBon TpaHchopmaumm.

KnioueBble cnoBa: MHPOPMaLMOHHbIE pecypcbl, UHGOPMaALIMOHHAA NOAAEPKKaA, Hayy-
HO-TEXHOJNIOrMYeckoe pasBuTue, NHGOPMALIMOHHbIE KOHTYpPa, undposasa TpaHcPopma-
una

q)IlIHaHCIleOBaHI/Ie. QOuHaHn poBaHMe OTCYyTCTBOBAJIO.

Ana untupoBaHusa: VeaHoB N.C. DopmupoBaHue cnctembl MHGOPMALIMOHHOIO B3a-
NMOZENCTBMA U MHGOPMALMOHHON MOAAEPKKN MPOLECCOB HAyYHO-TEXHONOIMMYECKO-
ro passutua: onblt BHUWUP. MHpopmayusa u uHHosayuu. 2025;20(3):13-24. https://doi.
org/10.31432/1994-2443.2025.13
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Formation of a System of Information Interaction and
Information Support for Scientific and Technological
Development Processes: VNIIR experience
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141002, Moscow Region, Russian Federation
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Abstract. This article examines approaches to developing a system of information inter-
action and information support for scientific and technological development processes
(using the example of VNIIR — the All-Russian Research Institute of Radioelectronics). The
aim of this work is to substantiate approaches to the digital transformation of informa-
tion process management mechanisms and the formation of information resources that
ensure information interaction and information support for scientific and technological
development processes in the electronics industry. Particular attention is paid to the ra-
tionale for multiple information circuits, united into a single information space, ensuring
information integration and information support for management decision-making pro-
cesses for the development of the electronics industry in the context of digital transfor-
mation.

Keywords: information resources, information support, scientific and technological de-
velopment, information loops, digital transformation
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BBEAEHUE

B cTpaternn pa3sButuA 3SMeKTPOHHOW
NPOMbILEHHOCTN AenaeTca yrnop «Ha co-
30aHMe KOHKYPEeHTOCMOoCOOHOM oTpacan
Ha OCHOBe Pa3BUTUA HAyUYHO-TEXHUYECKO-
ro U KagpoBoro noTteHuuana, onTMMm3a-
UMM 1N TEXHMNYECKOro nepeBOOpPYKeHUA
NPOU3BOACTBEHHbIX MOLLHOCTEN, CO3AaHUA
HOBbIX NMPOMbILLIEHHbIX TEXHONOTMI» ', YyTO
HEeBO3MOXHO caenatb 6e3 BHegpeHua co-
BPEeMeHHbIX LUUPPOBbIX TexHonorum, 6e3
opraHusaumn MHGOPMaLMOHHOIO B3anMo-
aenctema [1] Bcex cyObeKkTOB HayYHO-TEX-
Honornyeckoro passutna (panee — HTP)
SNEKTPOHHON 1 Pagvo3NeKTPOHHON Npo-
MbllIeHHOCTY (nanee — P3I1). Ha KoHuen-
TyaNlbHOM YpPOBHe cucTeMa WHbOpMaLm-
OHHOrO B3aUMOAENCTBMA U UHPOPMaLU-
OHHOW NoAAepXKN npeacTtaBnaeTr cobomn
OpPraHn3aunMoOHHO-MHPOPMALIMOHHYD  CU-
cTeMy, obecneuvBaowyo UHbOPMaLNU-
OHHYIO UWHTerpauyuto cybbektos HTP P3II
C MCNOSIb30BaHMEM  MHPOPMALIMOHHbIX
TexHonorunn, 6as AaHHbIX U 6a3 3HaHWURA,
BANAOLWMX Ha NpoLecCbl NPUHATUA yrpas-
NneHyecknx peweHnn. MHpopmalmoHHoe
B3aMMoOJencTBue peannsyet OO6MeH WH-
bopmaumen n goKymeHTaMn Mexay Cyob-
eKktamu HTP P31 Ha ocHOBe CcOBpeMEHHbIX
apXuTeKTYpHbIx WT-peweHunn, a nHpop-
MaUVOHHaA Nnoajeprkka OCyLLeCcTBAAET, Ha
ocHoBe cbopa n 06paboTkn nHPopmauuu,
LleneHanpaBieHHoe obecneyeHne npoLec-
COB NPUHATUA peLueHni, pa3fInyHoro poaa
AAHHbIMW, XapaKTepusylwWnmn pasBuUtme
SNEeKTPOHHOW 1 PagNO3NEKTPOHHON OT-
pacnn.

Llenbto paboTbl ABNAETCA 060CHOBAHME NOS-
XO[0B UMPPOBON TpaHCPOpMaLMN MeXaHU3-

' PacnopsikeHune [paButenbctea PO ot
17.01.2020 N 20-p (pea. ot 21.10.2024) «0O6
yTBepxaeHnn Ctpaternm pasBuUTnA 3N1EKTPOHHOM

npombiwneHHocTn Poccunckon Mepepaumn Ha
nepuog no 2030 roga».

MOB ynpaBneHusa MHPOPMaLMOHHBIMM NpoLec-
camm 1 opMmnpPoBaHNA NHPOPMALIMOHHbIX pe-
CypcoB, obecneynBaloWmnx NHGOPMaLMOHHOE
B3ammopencTere U UHOGOPMALMOHHYIO MNoA-
AEPXKY NPOLECCOB HAYYHO-TEXHOSIOTMYECKOTO
Pa3BUTUA B PAMO3NEKTPOHHOW OTPaC/U.

B ocHoBe WHPOPMALMOHHOIO B3anMMO-
AencTBuA 1 MHGOPMALMOHHON MoAaep-
KU nexat WHPOpPMaLMOHHbIE MpoLecchl
n ¢dopmanmsoBaHHoe (MHGOPMALMOHHOE)
onuncaHne o6beKTOB TEXHNKWN 1 TEXHOSOTUN,
KOTOPbIMU  ABMIAETCA PaAMO3NEKTPOHHasA
NpoayKumMA, BKOYAOLWAA 3NIEKTPOHHYHO
KOMMOHeHTHytlo 6a3y (manee — 3KBb), pa-
AVO3NEKTPOHHYIO annapatypy (manee —
P3A), matepuanbl, TEXHONOIMK, NCNONb3ye-
Mble anAa pa3paboTku 1 nponssogctea Kb
n POA, npefcraBnawwmx Hambonee 3Hauu-
MbIi UHTEPEC ANA PAa3BUTKA OTeYEeCTBEHHOM
3KOHOMWUKMN.

YNPABAEHUE UHOOPMALIUOHHBIMHU
NMPOLECCAMU ®OPMUPOBAHUA
WHOOPMALUOHHbIX PECYPCOB HTP
Ha coBpemeHHOM 3Tane pa3BuTMA pagu-
03/1IeKTPOHHOW MPOMBILLIIEHHOCTN KpanHe
BaXHbIM BMAUTCA HeobxoammocTb Gpopmu-
POBaHWNA eAVHOW CUCTEMbl YNPABAEHNA WH-
dbopmaumoHHbIMM npoueccamn HTP  P3M,
NOALEPKMBAIOLWNMUN BECb XKU3HEHHDbIN KN
npogyKumn, oT reHepaunn ngen (Ha ocCHose
NPOBOAUMbBIX UCCNeAoBaHW), 4O peanunsa-
UMM  KOHKPETHbIX MPOEKTOB, YMnpaBieHUs
npoueccamu, HaueneHHbIMA Ha MoBblWeHne
3¢ PEKTNBHOCTM pa3BUTUA OTpacan, paspa-
60TKY 1 MPOM3BOACTBO SNEKTPOHHOM U pa-
AMNO3MeKTPOHHOW npoayKkumn. B opraHusa-
LUMOHHOM U MHPOPMALIMOHHOM MJIAHE TaKyto
nogaepkky okasbiaetr OIBY «Bcepoccun-
CKMUM HAyYHO-NCCNefoBaTENbCKUN UHCTUTYT
paanosnekTpoHukn» (ganee — BHUIP), ko-
TOPbIN ABNAETCA rOSIOBHOM Hay4YHO-UCCneno-
BaTENIbCKOW UCMNbITaTENIbHOWN OpraHmn3aLumen,
BbINONHAKLLWEN (YHKLMM MO NPOBELEHNIO
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NCNbITaHWI B 06NACTX 3N1EKTPOHHOW KOMMO-
HeHTHO 6a3bl, a TakXKe HayuyHoMy obecneuye-
HUIO N MeXBeAOMCTBEHHOW METOAMYECKOM
KoopAuHaumm paboT Mo Co3fjaHuio U Npo-
BeIEHNIO UCCNefoBaHUN (MCMbITaHWI) dNeK-
TPOHHOWN KOMNOHEHTHON 6a3bl®. Peann3zauma
BO3NOXeHHbIX Ha BHUWP ¢yHKumin HeBO3-
MOXHa 6e3 undposon TpaHchopmauum PN
M CO3[aHMA CUCTEMbI ynpaBneHuA UHPop-
MaLMOHHbIMW NpoLeccaMu, OCHOBAHHbIX Ha
NPUHLMNAX NOCTPOEHMA U PAa3BUTMA KOPMNO-
PaTUBHbBIX CUCTEM [2], HaLeneHHbIMU Ha ¢op-
MUPOBaHMeE:

® [aHHbIX N 3HAHWUN, OCYLECTBAALNX
noagepKKy NpoLeccoB NPUHATUA PeLUeHWU
0 pa3zsutum P3IT;

® NHPOPMALMOHHBIX CUCTeM, obecne-
YMBaKOWMX WNHPOPMALMOHHYIO UHTErpa-
Luuto, B3aMMOAENCTBME U KOOPAMHALMIO
cybbektoB P31 (pa3paboTumkoB, npous-
BOAMUTeNen, noTpebuTenen n NOCTaBLNKOB
P3A 1 3Kb), cnocobHbIX MakCMMM3NPOBaTb
NCNONb30BaHNE COBMECTHbIX MHbOpMaLU-
OHHbIX PECYPCOB AJ1A PeLLeHNA TEKYLLMX 3a-
[lay 1N NPOrHO3MpoBaHUA ByayLMx Hanpas-
neHnn HTP;

e COBpPeEMeHHON undppoBon uMHPopMa-
LNOHHO-6MBGNNOTEYHON  UHPPACTPYKTYPbI
N CNpPaBOYHO-OMONMOTEUYHbIX GOHAOB (UH-
bOpPMaLMOHHbBIX  PecypcoB),  CMOCOBHbIX
obecneuntb MHGOPMALIMOHHYIO NOAAEPKKY
NPOBOAMMbIX WUCCNe[OBaHUN, MPOU3BOA-
CTBEHHbIX U TEXHONOrMYECKUX MNpPoLeccoB
B PIIT;

e OpraHM3auMoOHHO-NHGOPMALIMOHHDIX
CTPYKTYP (MHGOPMALMOHHDBIX 1 MHOPMaLU-
OHHO-aHANUTUYECKMX NoApa3aeneHunn), noa-
LEPKUBAOLLNX MPOLeCC opraHmsaumm cbo-
pa, obpaboTkn (BepudunKaummn, Banuagaunn),
aKTyanusaumm n xpaHeHusa nHGopmaumu.

Ncxopa m3 BbIlEN3NOXEHHOro MOXKHO

2 Bcepoccumnckum Hay4HO-uccnegoBaTeb-
CKWIA UHCTUTYT paguosnekTpoHuku. URL: https://
vhiir-m.ru (gata obpatieHusa 10.09.2025).

NPeanonoXKnTb, YTO CUCTEMA YNpPaBNeHNA
nHGOpPMaLMOHHbIMK Npoueccamn n bop-
MUPOBaHNEM NHPOPMALMOHHBIX PeCypCcoB
HTP P3N npepctaBnAetr cobom CNOXHYLO
OpraHn3aumMoHHO-MHPOPMALIMOHHYIO  CU-
CTeMy CO MHOXeCTBOM pPa3HOObOpa3HbIX
CBA3eN Mmexay Bcemu sieMeHTaMum (Komno-
HeHTaMn) N cybbeKTamMm CUCTEMbI, BKJTHOYa-
OLLYIO:

e [lenapTtameHT PaAnO3NEKTPOHHOM
npombliwneHHocT MunnpomTtopra PO;

e BHUIUP;

PaspaboTumkos PIA v JKB;
MNpowussoagutenen P3A n OKB;
MNocTtaBwmkoB POA n OKb;
Motpebutenein P3A n JKb.

OCHOBHbIM Ha3HAaYeHWEeM CUCTEMbI WH-
bopmMaLMOHHOIro B3aMMOZENCTBUA W WH-
bopmMaLMOHHON NOAAEPXKKN NPOLIeCCOB
Hay4YHO-TeXHoNornyeckoro passutua [3]
ABnaeTcaA MHbOpPMaLMOHHOe obecneyeHune
NpoLeccoB NPUHATUA yrNpaBieHYeCKnx pe-
WEHNUN O pPa3BUTUM PAANOINEKTPOHHOM
npombiwneHHocTn Poccunckon Gegepaumn
Ha OocHOBe QOpMMpPOBaHMA efuHOro AnA
cybbvekToB P3N nHPopmaumoHHOro npo-
CTPAHCTBA W CUHepreTnyeckoro sddekra
cyb6vekToB Pl (puc. 1).

B OCHOBY cucteMbl ynpaBneHUA WH-
dbopmaumoHHbIMM Npoueccamn n bopmu-
poBaHMEM MHGOPMALMNOHHbIX PecypcoB
(naHHbIX)® HTP P31 3aknagbiBatotcA GyHK-
LUMOHANbHO-NPOLECCHbIE, CeMaHTU4eckune
N OHTOJIOrMYeCKme CTaHaapTbl U mogenu [4],
B TOM 4YnCNie NCKYCCTBEHHOrO WHTeNNeKTa
[5], KOTOpble NO3BONAT 0becneynTb NOBbI-

3 MieaHoB W.C. Undposas TpaHchopmMauums
OpraHn3aLOHHO-MHPOPMALMOHHBIX MPOLEeCccoB
pervoHanbHOM CUCTEMbI HAYYHO-TEXHNYECKOWN UH-
dbopmauunun. YnpasneHue pazgumuem KpynHomac-
wmabHeix cucmem (MLSD’2022): mpyosi [TamHao-
yamol mexdyHapoOHol KoHgpepeHyuu. MocKBa,
26-28 ceHTAbpA 2022 roga. M: IHcTUTyT npobnem
ynpasneHusa nm. B.A. Tpane3sHukosa PAH, 2022. C.
706-711. https://doi.org/10.25728/mlsd.2022.0
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YOM3BO AMTENW
P3A 1 KB

OCTEBLLMKW
POA 1 3Kb

Motpebutenn
P24 w1 2Kb

CUHERreTM4ecKni
adxpexT OT Co30aHMA
SMHOro
WHOPMaLMOHHOr 0
NpoCTpaHCTea
cybuexToB P31

Puc. 1. [pagpuyeckoe npedcmasneHue cuHepeemu4ecko20 3¢hpekma om co30aHusA eOUHO20
UHOPMAYUOHHO20 NPOCMPAHCMBA Cy6veKkmo8 paduo3/1eKmpOoHHOU ompacsiu
Fig. 1. Graphic representation of the synergistic effect from the creation of a unified information
space for entities in the electronics industry

weHne 3¢GeKTUBHOCTU PaboTbl C AaHHbI-
MW 1 OpraHn3auoHHO-MHGOPMALMOHHOIO
B3aMMOAEeNCTBNA Bcex cybbekToB HTP PIIT,
B TOM uuncne:

e chopmmpoBaTb OHTONIOrUM NpeameT-
HblX obnacten (PyHKLMOHANbHbBIX Hanpas-
NEHWN [EeATeNbHOCTN);

e chopmmpoBaTb cucTeMy Knaccuduka-
LM gaHHbIX B PIIT;

e oOnpefenuTb CeMaHTUYeCcKne MeTafaH-
Hble BCEX CYObEKTOB CMCTEMDI;

e HanaguTb OOMEH W ConocTaBfieHune
LaHHbIX MeXay npoueccamn n cybbekTamm
CUCTEMDbI;

e onpefenuTb B3aUMOOTHOLLEHMA MeXay
CyLHOCTAMU (0ObeKTaMm 1 Knaccamm) Ha MPUH-

umnax NPUYMHHO-CNEeACTBEHHbIX CBA3EN («4TO
3 Yero COCTOUT» 1 «UTO K3 Yero cneayer);

e onpeaenuTb Knaccbl AaHHbIX, HEOOXO-
OVMbIX AnA MHPOPMALMOHHOW NOALEPKKN
npoueccos HTP P2r1.

Cuctema ynpasneHva MHOOPMALMOHHDI-
MW npoueccaMun, Ha OCHOBE eAunHON CucTe-
Mbl Knaccupukaumm, 3a cyet GpopmmnpoBaHnA
NHOPMALMOHHO-OMONNOTEUHBIX  PecypcoB
HayYHO-TEXHNYECKOWN, SKOHOMMYECKON 1 fe-
NOBOW MHpOPMauMK, NO3BOAUT obecneynTb
notpebutenein cybobekToB P3Ol paHHbIMK
N 3HaHUAMK [6, 7], HEOOXOAUMbBIMK ANA WH-
$GOPMALMOHHON 1 aHANUTUYECKOW Mopaaep-
KN NpoueccoB ynpaBneHUs UHHOBALMOHHOM
N HayYHOW fileaTenbHOCTHY [8, 9], BNnAtoLwen Ha
HTP P2I1.
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LLUOPOBAA TPAHCOOPMALLUA
WHOOPMALUOHHbLIX MPOLLECCOB HTP

Undposasa TpaHchopmauma npoueccos
HayuyHO-TexHonormyeckoro passutmna* P3Ol
npeacTaBnaeT cobomn CNOXHYK OpraHM3auu-
OHHO-MHPOPMALIMOHHYIO CUCTeMy (pUc. 2), co-
CTOALLYIO M3 MHOXeCTBa MHOOPMALMNOHHbIX
KOHTYPOB, NepeceyeHne KOTOpbIX U cMHepre-
TUYecKnin 3PpPeKT OT KOTOPbIX MO3BONAOT MO-
BbICUTb 3GPEKTUBHOCTb U pPe3ynbTaTUBHOCTb
NHPOPMALMOHHON NOJJEPKKN NPOLECCOB
HTP P3r1. K Taknm MHPOPMALIOHHBIM KOHTY-
pam, B NepBylo ouepefpb, cnefyet OTHeCTU:

1. KOHTYp MHPOpPMaLMOHHO-aHaNnTnye-
CKoM noagepxkKn passutna PIr1;

2. KOHTYp 3neKTPOHHOW W pajuodneK-
TPOHHOW NPOAYKLUNK;

3. KoHTyp nmnopto3sameryeHus B PIr1;

4. KOHTYp Hay4HO-TexHn4eckon nHdop-
mauuun B PIIT;

5. KOHTYp MHPOpPMaLMOHHON NOAAEPKKN
HayuHbiX 1 oOpa3oBaTesibHbIX MPOLECCOB
B P3I1;

6. KOHTYp XpaHeHuA AaHHbIX WU 3HaHWUN
o Par.

KoHTyp uH$opmaLnoHHO-aHanuTNye-
CKOW NOAAEPXKN Pa3BUTUA PagNOINIEKTPOH-
HOW NPOMBILLAIEHHOCTN ABNAETCA LEeHTpasib-
HbIM B cucTeme. Ha ocHoBe pa3paboTaHHbIX
Te3aypycoB, TeMaTu4yeCcKnx Knaccupukatopos
n pybpukatopos [10], obecneunsaetca nHdop-
MaLMOHHO-aHaNUTNYeCcKaa NoafepKKa> npo-
LIeCCOB HAay4YHOro obecneyeHna n MexaseLom-

4 Tpycos A. B., isaHoB W. C. Undposana TpaHc-
dbopmauma nNpoLeccoB Hay4HO-TEXHOJIOMMYECKO-
ro passutua otpacnen TIK Ha OCHOBe peruo-
HaJIbHOrO CerMeHTa roCyJapCTBEHHOW CUCTEMBI
Hay4YHO-TEXHMYECKOW WHpopmaunn. Ynpasne-
Hue pasgumuem KpynHOMAcwmabHbix cucmem
(MLSD2022): mpy0ei lTamHadoyamoti Mmexx0yHapoo-
Hol KoHgepeHyuu. MockBa, 26-28 ceHTAbps 2022
roga. M: UHcTuTyT npobnem ynpasneHusa nm. B.A.
TpanesHukoBa PAH, 2022. C. 728-732. https://doi.
0rg/10.25728/mlsd.2022.0

> Tam xe.

CTBEHHOW METOANYECKOW KOOpAMHaLmmM paboT
MO CO3[AaHMI0 M MPOBEAEHUIO NCCNe[0BaHNN
B P3I. KoHTyp no3sondet cbopmumpoBaTtb egu-
HYI0 MHOOPMaLMOHHYI0 NAOLWaAKY, 06benHA-
toLLyto Bcex cybbekToB PII1, obecneunBatoLyto
MHOOPMALMOHHYIO NOAAEPXKKY M UHGOPMALMN-
OHHYI0 MHTErpauunio GyHKLMOHMPOBAHNA KO-
OpAVHaLNOHHbIX OpraHoB B o6nacty HTP PII1.
KoopanHaumoHHble opraHbl NpeacTaBnAloT
CO60I CNOXHYI0 OpraHn3aunoHHO-MHPOPMa-
LIMOHHYIO CUCTEMY, BKIIOYAIOLLYI0 MEXBEAOM-
CTBEHHble pabouue rpynnbl, HAYYHO-TEXHNYE-
CKMe COBETbl, 3KCMepTHble 1 paboume rpynnbi,
KaxgJana 13 KOTOpbIX, B CBOK ouvepenb, ABNA-
€TCA CNOXHbIM NHGOPMALMOHHBIM 0OBEKTOM.
B pamkax WHPOpPMaLMOHHO-aHANUTNYECKON
NOAAEPKKN KOOPANHALMOHHBIX OpraHoB 0be-
CMeyYmBaeTca BO3MOXHOCTb (GOPMUPOBaHNA
1 oOMeHa JOKYMeHTaMM (3HaHUAMK), CO3LaH-
HbIMW B pe3yfibTaTe AeATeNbHOCTU (MPOTOKO-
NOB 3acefaHni, HOPMATVBHO-METOANYECKMX
N MHPOPMALMOHHBIX MaTepuanos, CNpaBouy-
HVKOB, METOAUK, MeTOLONOrMIN, 3KCMEPTHbIX
3aK/OYEHNN U T. MN.).

KOoHTYp 3neKTpoHHO 1M papgmnosnek-
TPOHHOW NpoAYKLMN, NpoLlewen nccne-
AOBAaHMA W UCMbITaHWA, ABNAETCA Kioye-
BbIM B cucteme, popmupyet efuHylo 6asy
LaHHbIX, obecneumBatolwyo nHOOpPMaLm-
OHHYI0 B3aMMOCBA3b pa3pabaTbiBaemMol
n npounssoanmon PSA n 3Kb ¢ notpebHo-
CTAMU OTpacnen SKoHOMUKKN B PIA. KOoHTyp
obecneuuBaer:

® MOUCK W TemaTnyeckyro 06paboTky
nHpopmauymm [11, 12], Ha OCHOBE CUCTEMDI
knaccndukauum [13], Heobxopumbix AnAa
oTpacnein skoHomukn PIA n 3Kb, nx napa-
MeTpUYecKkoe CpaBHEHUE MO KJIYEBbIM
TEXHUNYECKMM XapaKTepUCTUKaM C Y4YeToM
ncrionb3oBaHnA JKb B PIA;

e GOpMUPOBaHME, HA OCHOBE CUCTEMDI
Knaccndukauyuy, $opmann3oBaHHbIX AaH-
HbIX Ha pa3pabaTbiBaeMble U MPOU3BOAU-
mble P2A n SKb;
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PazpaboTyvkm PIA 1

M wHnpomTOpr PO
3KB [JenapTameHT P3N JKb
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MocTaBlnkm P3A 1
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KOHTYp NOADEDMKA HEYHHbI
1 obpazoBaTeNbHbIX
npoueccos 8 P3N

.I
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MCCNEMDBaHIA
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« HHoBaLWAK
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KoHTyp HTW 8 P3N KOHTYP XpaHeHna AaHHbIX 1
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Mpoussogtena P3A 1
IKb
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MMMOPTO3aME
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MPOITY KLU

KOHTYP 3/1EKTROHHOI 1
PanMO3NEXTPOHHOM
NPOAyKLWMK

Fe—c=

Puc. 2. Cucmema uHgpopmayuoHHo20 83aumooelicmaus U UHEHOPMAYUOHHOU NOOOEePKKU
nNpoyeccos Hay4Ho-mMexHO/102U4ecKo20 pa3sumus paduo31eKmpoHHOU ompacau
Fig. 2. A system of information interaction and information support for the processes of scientific
and technological development in the electronics industry

e 0CTyn K KaTtanory Kb oteuectBeHHO-
ro Npoun3BOACTBA;

e [0OCTYN K KaTanory P9A oteyecTtBeHHO-
ro Npoun3BOACTBA;

e [JOCTYN K TeXHUYECKUM YCIOBUAM
N TEXHNYECKUM OMUCAHUAM U3LENNA KOM-
NMOHEHTHOM 6a3bl;

e [oCTyn K 6ubnuotekam 3D-mopenen
oTeuyecTBeHHbIX JKB, UTO AenaeTt yao6HbIM
MX MPUMEHEHME TMpPU NPOEKTUPOBAHUM
N NPOV3BOACTBE 3@ CYET HANINUMA KOHCTPYK-
Topcknx 6ubnuotek ana CANP.

KoHTyp wmnoprosamelleHna B pa-
LOVNO3NEKTPOHHOM MPOMbILIEHHOCTN 0be-
cneynBaeT MHOOPMALMOHHYIO MNOAAEPXKKY
cybvekToB Pl onepatnBHOM, LOCTOBEPHOW
N CBOEBPEMEHHOW UHPOPMaLeNn O BO3MOX-
HocTAx cybbekToB HTP Pl B pa3pabotke

1N NPON3BOACTBE MMNopTo3ameLaouen POA
n JKb [14]. KoHTYyp HaueneH Ha nogaepxKky
npoLeccoB MPUHATUA YNpaBJieHYeCKnX pe-
weHun enaptameHtom P3N MuHnpomTopra
Poccum, B TOM uncne n B 061acTi CHUXKeHUA
3aBUCMMOCTM OTpacnen n cektopos Poccui-
CKOW 9KOHOMUKM OT mmnopTa P2A n IKb, pea-
nu3aumm oTpacneBbIX NAaHOB NMMNOpPTO3ame-
WeHNA, BblAABNEHMe BO3MOXKHOCTeN paspa-
60oTunkoB 1 nponssoauTtenen IKb B Poccun
B YA,OBNETBOPEHMM NOTpebHOCTEN Npeanpu-
ATWIA, BbinycKatowmx PIA [6]. KOHTYp nmnop-
To3aMelleHna B P3Ol no3BonseT COKpaTuUTb
Bpems onepaTtnBHoro cbopa uHPopmaymmn
N MPUHATUA YNPaBNEHYECKNX PeLLeHNN:

® M0 nNoTpebHOCTAM NpeanpuATUiA, Bbl-
nyckarowmx POA B mmnopTo3amellaroLmx
JKB;
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® MO0 BO3MOXHOCTAM MPOMbILIEHHbIX
npegnpuatuii Poccum, paspabatbiBaioLwnx
n npoussogAwmx JKb B ygosnetsopeHun
notpebHoCTel nNpeanpuATAA, BbiMyCKato-
wmx P2A.

B pamKkax KOHTypa, 3a cuyeT BblABNEHUA
noTpebHOCTEN B MMMNOPTO3aMeLlatoLLel
npoaykuuu, obecneunsaetca popmmpoBsa-
HUe peanbHOro OTPAcNeBOro MiaHa NMMNop-
TO3aMeLLeHUA.

KOHTYp Hay4YHO-TEXHMNYECKOW WH-
dopmauum B pPagnosNeKTPOHHOM NpPO-
MbILUTIEHHOCTM HaueneH Ha $opmupoBa-
HMe N NHPOPMALMOHHOe obecnevyeHue
cybbektoB P3N nHPopMauMOHHbIMKU pe-
CypcaMn Hay4YHO-TEXHMYECKON UHPOopMa-
U1mn, Heobxoammbix ansa nposegeHua HUP
n OKP co3paHma v npounsBoactsa PDA
1 OKb. MNHPopMaLMOHHbBIN KOHTYp obecne-
YMBaeT:

® VHTErpauuio C CywecTBYIOLWNMA WH-
bopMaLUMOHHBIMA  cucTeMamu,  6asamu
N 6aHKaMN [AHHbIX FOCYAAPCTBEHHOW CU-
CTeMbl Hay4YHO-TEXHMYECKON MHbOopMaLnn
(TCHTW)® [15];

e popMmpoBaHMe JaHHbIX Y NOAAEPKKY
cybbekToB PII1 nHdpopmaumen o6 MHHOBa-
LIMOHHBbIX pa3paboTkax B PIIT;

e dopmMpoBaHME AaHHbIX 00 wCMbiTa-
TeNIbHOM 1 N3MepuTeNibHOM 060pyaOBaHNN
B PII1;

e popmmpoBaHME >SNEKTPOHHOW 6u-
o6nvnotekn HTW B P3N (TOCTobI, TY, OCTbl,
HCW, KHurm v 1. N.) ¢ npegocTaBneHnem
uMdppoOBON KONUM OPUTrMHaNa NePBONCTOY-
HUKa;

® MOHUTOPUHI CPeacTB MacCOBOW MH-
dopmaumn B obnact peanvzaymm nNpoek-
TOB 1 Nporpamm, pa3paboTke n Npon3Boa-
ctee P2A v OKb.

6 MNoctaHoBneHne [lpasutenbctBa PO ot
24.07.1997 N 950 (peg. o1 27.09.2022) «O6 yTBEPXK-
AeHun NonoxeHna 0 rocyfapCcTBEHHON cucteme
HayUHO-TEXHMYECKON MHbOpMaLU»,

KoHTyp nH$popmaumnoHHON nogpepx-
KN Hay4HbIX U obGpa3oBaTenbHbIX MPO-
ueccoB B P3Ol obecneunsaet nHpopmauu-
OHHYI0 MHTerpauuio cybbvektoB PII1 n nH-
bOpMaUMOHHYI0 MOAAEPXKKY MNpPOLIeccoB
OpraHu3aumm n npoBedeHnA Hay4yHbIX KC-
CcnefoBaHN, a TakXe NPOoLeccoB NOArOTOB-
KN 1 nepenoarotoskn Kagpos ana HTP oT-
pacnen P21, B TOM uncne ocyulecTBnaeTca
bopmunpoBaHme faHHbIX:

e 00 opraHu3auun n NPoBeAeHNN Hayuy-
HbIX nccnegoBaHuin B PIIT;

e O noTpebHoCTAX opraHusauunnm PIIl
B LiefIeBOV NOArOTOBKe KagpoB Mo nporpam-
MaM BbICLUEro 1 cpefHero npodeccroHarnb-
HOro o6pa3oBaHus;

e 0 OpraHM3auun n NPoBeAeHMNIo NpPo-
deccroHanbHOM NOArOTOBKU 1 Nepenoaro-
TOBKW Kagpos B PIIT;

e 00 3KcnepTHOM noTeHumane (Nnpodec-
COPCKO-NpenofaBaTebCkoM COCTaBe, Hayu-
HbIX Kagpax), HeobxoauMbIX AN1A OCyLecT-
BNEHNA Hay4YHO-UCCNefoBaTeNIbCKON M Ha-
YUYHO-06pa3oBaTeNibHON AeATENbHOCTM, Ha
OCHOBE BbIABNEHHbIX MOTPebHOCTeN CybOb-
ekToB P3I1.

KoHTyp XpaHeHuA faHHbIX N 3HaHUN
B P3IN aABnAetcA BHYTPEHHMM KOHTYpPOM
BHWWP, npeaHa3HayeHHbIM ansa ¢opmMmunpo-
BaHMA eQUHOro XpaHWInLA AaHHbIX U 3Ha-
HUWN, CBA3AHHbIX C peanun3aunn 3agay HTP
oTpacnen P3ll. OyHKUMOHANbHO KOHTYP
HaueneH Ha co3faHue umndposoro (one-
PaTUBHOIO X apPXMBHOMO) Aeno3ntapus
HayYHO-TEXHMYECKON MHbOopMaunn 1 [Jo-
KyMeHTauum no pesynbraTaMm NpoBOAMMbIX
Hay4HO-UccnefoBaTeNbCKNX, OMNbITHO-KOH-
CTPYKTOPCKUX U OMbITHO-TEXHONOINYECKNX
pabot (nanee — HUOKTP). KoHTyp, Ha oc-
HOBE XPaHWUMbIX fAHHbIX U 3HAHWUK, 3@ cyeT
BbICTPOEHHbIX MHPOPMALMOHHBIX Npouec-
CcoB obecneymBaeT JOCTYN BCEX 3aMHTepe-
COBaHHbIX cy6bekToB HTP P3I1 K pe3ynbra-
TaM Hay4YHO-TEXHUYECKON [eATeNbHOCTH,
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UTO MNO3BOMIAET 3HAUUTENIbHO COKpalaTb
cpoku BbinonHAeMbix HUWOKTP ¢ ogHoBpe-
MEHHbIM yNyylleHneM NX KayecTBa. KOHTyp
XpaHeHUA faHHbIX 1 3HaHW B PII obecne-
ynBaeT:

® XpaHeHMe 3KCNePTHbIX N APYTUX JOKY-
MEHTOB MO NPOBEAEHHbIM MUCCNeAOBAHUAM
n ncnbitaHnAam P3A v JKB;

® XpaHeHMe MOJIHOTEKCTOBbIX OTYETOB
0 pe3ynbraTtax, BbinosnHeHHbIXx HNOKTP;

® XpaHeHMe pasINYHOro popda [HdOKY-
MEHTOB (HOPMAaTMBHO-CMPaBOYHON NHPOP-
MauuK, CNPABOYHUKOB, KNacCUPUKaTOPOB,
TeMaTUYeCKMX NoabopoK U T. n.), Heobxoau-
MbIX 71 KaueCcTBeHHOro obecneyeHna Npo-
N3BOACTBEHHbIX MPOLIECCOB.

CuHepretnyeckuin 3ppeKtT oT B3auMo-
LeNCTBUA BCeX MHPOPMALMOHHBIX KOHTY-
pOB MO3BONAET CyLEeCTBEHHO MNOBbICUTb
3pdeKTUBHOCTb UHPOPMALMOHHOW Mofa-
AEPXKKM NPOoLEeCcCoB NPUHATUA YNpaBneH-
YecKMX pelleHmnin, a Takxke cbopmmnpoBaTb
cucTeMy ynpasneHua npoueccamu ¢op-
MNPOBaHNA NHGOPMALIMOHHbBIX PeCcypcoB
HTP P3I1, B pe3ynbtate NOCTPOEHUA KOTO-
pow:

e peanu3lyetca  3ajaya  uUMbpoBON
TpaHcdopmaLumm MpPoOLEeCcCOB HayYHO-Tex-
Honorunyeckoro pa3sutua P3N B undposyio
cpeny;

e nosblwaeTca 3¢PeKTUBHOCTb NHPOP-
MAUMOHHOIO B3aMMOAENCTBUA CYyOBHEKTOB
oTpacnen P31 ¢ cybbekTamm oTpacnen sKo-
HOMMKW;

e noBblwaetcA 3¢PEeKTMBHOCTb YMnpaB-
NneHna MHPOPMALMNOHHBIM obecneyeHnem,
NHPOPMALIOHHOW MOAAEPKKOW M OpraHu-
3aLMOHHO-UHPOPMALIOHHBIM B3aMMoaen-
CTBMEM CYOBEKTOB HayUYHO-TEXHONOrnye-
CcKoro passutusa PIIT;

e obecneunBaetca ¢$OpMann3oBaHHOe
(epmHOO6pazHoe) dopmMmnpoBaHME AaHHbIX
cybbekTamu otpacnen P3N Ha ocHoBe ean-
HOWM CcnCTeMbl Knaccndpukaymm;

e obecneumBaetca $HOPMaNN30BaAHHDIN
nouck n obpabotka Tpebyemon nHdopma-
UMM Ha OCHOBE CUCTeMbl KnaccudvKkauum
AAHHbIX N CUCTEM WCKYCCTBEHHONO WHTEN-
NeKTa;

® pelanTca BOMPOCbl Pa3pPO3HEHHO-
cTn cybbekToB Pl 3a cueT dopmmnpoBaHus
efINHOro KOHTypa cbopa, xpaHeHus n obpa-
60TKN MHPOPMaLNN.

3AKAKOUYEHUE

Ncxopa wm3  BbllwensnokeHHoro, 6a3u-
pysAcb Ha noaxopax uudpposon TpaHchop-
Mauun C MCNONIb30BaHMEM BO3MOXKHOCTEN
COBpPEMEHHbIX WHGOPMALMOHHbBIX TEeXHO-
NOTUIN U CUCTEM, peannsauma MexaHM3MoB
ynpasneHna UHGOPMaLMOHHBIMA MpoLuec-
camn n GopmnpoBaHNAa MHPOPMALMOHHBIX
pecypcoB B cuctemax HTP P3l1, 3a cuer
NHPOPMALMOHHOIO B3aMMOAENCTBUA U UH-
bGOpPMaLMOHHON MHTErpauumn y4yacTHUKOB
HTP, no3sonserT:

e chopmmnpoBaTb OpraHM3auMOHHO-UH-
bGOPMaLIMOHHBI MEXaHM3M YCUNIEHMA Ha-
LMOHaNbHON TexHonornyeckonm 6Gesonac-
HOCTM B PagMO31EKTPOHHON NMPOMbILLIEH-
HOCTW;

® MOBbICUTb, 3@ CYET CUHEPreTUYECKOTO
3¢deKTa, KOHKYPEHTOCNMOCOOHOCTb Hayu-
HO-TEXHOJIOMMYECKOrO U MPOMbILLIEHHOIO
pa3suTuA otevectBeHHon PIA, DKb n P2l
B LlenIom;

e chopmmpoBaTb yCnoBua ana nossse-
HWA HOBbIX U Pa3BUTME CYLLECTBYIOLINX Ha-
yKoeMKunx nponssoacts B PII1;

® MOBbICUTb WHHOBALMOHHYIO aKTUB-
HOCTb CyObeKTOB Hay4YHO-TEXHONOTNYECKOM
(MHHOBALMOHHOWN) AeATENbHOCTY;

e chopmmpoBaTb OpPraHn3aLMOHHO-MNH-
$OpPMaLMOHHBI MeXaHN3M NHPOPMaLMOH-
HO-aHaNUTNYECKOWN MOALAEPXKKN NPUHATUA
peweHuna HTP P31
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Technological Sovereignty as a Current Energy Security
Challenge. Preliminary analysis
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Abstract. The relevance of this work is determined by the importance of energy security,
which consists not only in reducing dependence on fossil fuels, but also in avoiding
dependence on advanced technologies. The development of artificial intelligence, which
requires significant energy and technological resources, is shifting the focus of competition
from energy security to technological sovereignty. The aim of this study was to identify
suitable tools for analyzing abstracts text obtained from a large volume of bibliometric
records. It focused on the preliminary assessment of current topics in the energy sector
with the aim of effectively analyzing trends in technological sovereignty issues. Data. In
this paper 10 thousand bibliometric records for the year 2024, sorted by relevance and
exported from the open abstract database Scilit on the query: “energy AND technology”.
Filters were applied on the “Subject” category most related to technology: Power Systems
& Electric Vehicles, Energy Systems & Technologies, Electrical Energy Management, and
Nuclear Technology & Instrumentation. Results. The main topic of the analyzed bibliometric
data was renewable energy. Based on keywords, twelve clusters were identified, three
of which — hydrogen, thermal energy storage, and greenhouse gas emissions — are of
greatest interest. These clusters reflect keywords derived from both Yake! and PatternRank.
The Yake! program outperforms PatternRank in terms of run time and representation of
found keywords in abstract texts. The feasibility of using AnyAscii for text preprocessing is
demonstrated. Conclusions. The study showed that it is necessary to expand data sources
for a more comprehensive analysis of the issue under consideration, for example, using
OnePetro for topics related to oil and gas, IEEE Xplore for energy systems issues, and
Semantic Scholar for assessing the role of Al in the energy sector.

Keywords: Technological Sovereignty, Energy Security, bibliometric data, text analysis,
key phrases
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TexHONOTMUYECKUH CYBEPEHUTET KaK aKTyaAbHaA np06/\ema
3HepFeTW—IeCKOI7| 6e3onacHoOCTH. I'IpeABapMTe/\ben?l adaHaAU3

b.H. Yurapes <
MHcmumym npobnem He¢pmu u 2aza PAH

yn. [ybkuHa, 0om 3, 119333, 2. Mockaa, Poccutickas ®edepayus
>4 bchigarev@ipng.ru

AHHOTauMA. AKMyasbHOCMb [aHHO PaboTbl ONpeAeNnAeTCA BaXXHOCTbIO SHEPreTUYECKON
6e30MacHOCTK, KOTOpaA 3aK/lo4yaeTCA He TOMbKO B CHWKEHUW 3aBUCUMOCTU OT
MCKOMAaemMoro TOMMBa, HO U B U3beXaHne 3aBUCUMOCTU OT MepefoBbiX TEXHOMOTUNA.
Pa3BuTe MNCKYCCTBEHHOIrO MHTENNeKTa, TPeObyoWwero 3HaunTeNbHbIX SHEPreTUYecKmx
N TEXHONOMMYECKMX pPecypcoB, CMeLlaeT akLUEeHT KOHKYpPeHUUX C dHepreTnyeckom
6e30MacHOCTM Ha TEXHONOTMYECKNI CyBepeHUTeT. Lles1bto faHHOro nccnefoBaHma 6bi1o
BblAB/IEHME NOAXOAAWMX UHCTPYMEHTOB ANA aHanm3a TekCTa aHHOTauumn, NosyYeHHbIX
13 6onblioro obvema 6ubnnometTpuyeckmx 3anmcen. OCHoBHoOe BHUMaHMeE yaenanocb
npegBapuUTeNbHOM OLEHKe aKTyallbHbIX TeM B SHepreTnvyeckom CekTope C Lesblo
3¢bdeKTMBHOro aHanmMsa TeHAEHUU B BOMPOCaxX TEXHONOrMYeCKOro cyBepeHuTeTa.
JaHHble. B paHHON paboTe ncnonb3oBaHo 10 TbicAYy GubNMomeTpuyecknx 3anmncen 3a
2024 roa, OTCOPTUPOBAHHbIX MO PEeNeBaHTHOCTU M SKCNOPTUPOBAHHbBIX N3 OTKPbITOW
6a3bl fgaHHbIX aHHoTaumi Scilit mo 3anpocy: «3Heprua W TexHonorua». OunbTpbl
NPVMEHEHbI ANA KaTeropuin Hanbonee CBA3AHHOWM C TEXHONOTMAMU: «JHepreTnyeckmne
CUCTEMbI N 3NEKTPOMOONINY, «DHEPreTUYeCcKne CUCTEMbI U TEXHONOTUWY, «YNpaBneHue
3NeKTPO3Heprnen» n «ApepHole TexHonormm u npubopocTpoeHne». Pesysemamei.
OcCHOBHOM TemMOW NpPOAHaNM3MPOBAHHbBIX OUONIMOMETPUYECKMX AaHHbIX  6bina
BO306HOBNAeMasn sHeprua. Ha oCHOBe KtoueBbIX C/TIOB BblAeNEHO ABEHAALATb KNacTepos,
TPU U3 KOTOPbIX — BOAOPOA, XPAHEHME TEMSIOBOW SHEPTN 1 BbIOPOCHI MAPHUKOBbIX
ra3oB — NpPeACTaBnAlT HaMboNbWMA NUHTEPEC. DTN KnacTepbl OTPaXKaloT KioveBble
CNoBa, NonyyeHHble Kak u3 Yake!, Tak n n3 PatternRank. MNporpamma Yake! npesocxogut
PatternRank no BpemeHu BbINONHEHNSA 1 NPeACTaBNEHMIO HANAEHHbIX K/THOUYEBbIX C/TOB B
TeKCTax aHHOTauun. [MpogeMOHCTpMpOBaHa BO3MOXHOCTb UCNOb3oBaHUA AnyAscii ana
npefBapuTenbHom 06paboTKu TeKcTa. Boigodsbl. iccnepoBaHme nokasano, uto ana 6onee
MOJTHOrO aHanM3a pPacCMaTPUBAEMOro BOMPOCa HEOOXOAMMO PACNPUTL UCTOUYHUKM
AAHHbIX, HANpUMmep, ncnonb3oBatb OnePetro AnA Tem, cBA3aHHbIX C HeGTbIO 1 ra3om, IEEE
Xplore gnAa BonpocoB aHepreTnyeckmnx cuctem n Semantic Scholar gna ouenkn ponu A
B DHEpreTMyeCckoM CeKTope.

KnioueBble cnoBa: TEXHONOMMYECKUI CYBEPEHUTET, SHepreTuyeckaa 6e30nmacHOCTb,
6ubnnomeTpuyeckme faHHble, TEKCTOBbIN aHanu3, Knyesble ¢ppasbl
OuHaHcnpoBaHue. PaboTa BbiNoIHEHA B paMKax rocygapcTBeHHoro 3agaHua AMHI PAH
(tema N2 125021302095-2).

Ona untnpoBaHma: Yurapes b.H. TexHonormyeckui cyBepeHUTET Kak akTyasibHasA
npobnema 3HepreTnyeckon 6esonacHocTu. NpeaBapuTenbHbIi aHanus. VMHgpopmayus
u uHHosayuu. 2025;20(3):25-58. https://doi.org/10.31432/1994-2443.2025.15
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INTRODUCTION

Relevance. With the development of
technology, sovereignty has shifted from
military independence to freedom from
economic coercion by other states and large
corporations.States mustensure control over
critical technologies, access to them from
independent countries, and guaranteed and
long-term access to monopoly suppliers
from countries such as the United States or
China [1].

It should be noted that the new is the
well-forgotten old, as illustrated by an
article from 1983 [2] with an evocative title
“Technological  Sovereignty:  Forgotten
Factor in the ‘Hi-Tech’ RAZZAMATAZZ'". The
publication’s main claimis that technological
sovereignty refers to the freedom to select,
generate and utilize commercially necessary
technologies for industrial innovation, as
opposed to technological self-sufficiency,
which implies possession of all necessary
technologies. Note: according to Cambridge
dictionary' RAZZAMATAZZ is noisy and
noticeable activity, intended to attract
attention.

The study of technological sovereignty
in Russia and the EU countries, according to
a systematic review of scientific literature
and expert interviews [3], has been
significantly intensified over the last three
years, with the focus on developing an
adequate definition of it to understand and
address the challenges of technological
sovereignty.

The increasing role of digitalization
in the economy, and thus in economic
security, makes it relevant to achieve data
sovereignty — the control and management
of data within one’s own jurisdiction and
operational sovereignty — the independent

' Cambridge  Dictionary. URL:  https://

dictionary.cambridge.org/dictionary/english/
razzmatazz (date of access: 03.11.2025).

operation and maintenance of critical digital
infrastructure and services.

The article [4] argues that Big Tech
firms have not only challenged traditional
sovereignty but also established a complex
symbiotic relationship due to their technical
advantages.

The study [5] aims to provide a clear
understanding of data sovereignty in the
context of new data-driven technologies,
addressing the challenges faced by various
stakeholders in retaining control over their
data.

The paper [6] explores the concept of
digital sovereignty through embedded
‘situated practices’ of political and economic
projects thataim to create autonomous digital
infrastructures in a hyper-connected world.

The relevance of a comprehensive study
of technological sovereignty as a current
energy security challenge is also due to the
high degree of influence of politics in pro-
moting the interests of specific countries,
so that [7] notes that at the UN Climate
Change Conference in November 2021, 34
countries, including Germany, pledged to
end international financing for fossil fuel
extraction by 2022. But Senegal’s President
Macky Sall criticized the commitment, say-
ing it would be a “death blow” to the Afri-
can economy. Senegal, which was on the
verge of exporting gas, sees its reserves
as crucial to economic growth. However,
in the wake of the European energy crisis,
German Chancellor Olaf Scholz has an-
nounced plans to partner with Senegal on
gas exports.

When 34 countries, many of them techno-
logical and financial leaders, announce their
intention to end international funding for
fossil fuel extraction by 2022, research fund-
ing and scientific publications are bound to
be affected. And the Glasgow conference is
not unique.
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Motivation. Energy security can include
independence from fossil fuels. This is more
characteristic of European countries, for
example. But an emphasis on renewable
energy sources can lead to a different kind
of dependence and thus security: depen-
dence on high-value-added technologies
and components. Not all countries, espe-
cially developing countries, are self-suffi-
cient in renewable energy technologies,
the efficient operation of which depends
not only on the renewable energy gener-
ators themselves but also on a developed
infrastructure, including capacity balanc-
ing, energy storage, charging stations, and
so on. In other words, independence from
fossil energy sources may turn into tech-
nological dependence. The development
of Al implies the development of data cen-
ters, the operation of which requires not
only high energy consumption but also a
large number of servers (or microproces-
sors) and software. As Al is seen as the next
stage in improving the competitiveness
of manufacturing and services, develop-
ing countries may become dependent on
countries with advanced technologies. In
other words, national security issues will
shift from energy security to technological
security.

Energy security is still important, it’s just
that countries with advanced science and
technology will have better leverage to ma-
nipulate developing countries, for example
by blocking high-tech equipment or access
to artificial intelligence-based services.

An example of the growing interdepen-
dence of energy and Al technologies is re-
flected in the report? and the appearance

2 Energy and Al. URL: https://www.iea.org/
reports/energy-and-ai (date of access: 03.11.2025).

of the journal Energy and Al at Elsevier® in
2020.

From a broader perspective, the conver-
gence of competencies in energy&technol-
ogy&R&D can be expected to become the
next hot topic of economic security.

The relevance of the topic under discus-
sion may be indicated by the following re-
ports: IEA, Energy Technology Perspectives
2020 dataset*, and World Energy Investment
2024 Datafile’.

A short list of key statements with
examples of works revealing their
content on technological issues of energy
security topic

The technological dimension  of
energy security involves examining how
modern technology can ensure reliable
and sustainable energy supplies, protect
infrastructure  and  maintain  energy
independence. The purpose of the study
[8] is to examine the relationship between
technological progress and energy security
in the context of global uncertainty,
financial development, globalization and
infrastructure  development of newly
industrialized countries.

Energy efficiency and energy saving
technologies such as improved insulation,
LED lighting and efficient technologies
reduce energy demand, increase energy
security. The study [9] considers energy
saving as the most important aspect of
energy security of the economy, compares

* Energy and Al. URL: https://www.scimagojr.
com/journalsearch.php?q=21101047378&tip=sid
(date of access: 03.11.2025).

* EnergyTechnology Perspectives 2020 dataset.
URL: https://www.iea.org/data-and-statistics/
data-product/energy-technology-perspectives-
2020-dataset (date of access: 03.11.2025).

> World Energy Investment 2024 Datafile. URL:
https://www.iea.org/data-and-statistics/data-

product/world-energy-investment-2024-datafile
(date of access: 03.11.2025).
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energy intensity and energy efficiency of
Russia with other countries. It highlights the
significant potential for energy saving in the
industrial sector and identifies barriers to its
realization, including the lack of specialists
with relevant education.

Nuclear technology is a stable source
of energy with low carbon emissions. The
review [10] assesses the economic, climate
and environmental viability of global
nuclear power, emphasizing its importance
to global energy security and climate
change mitigation. The paper [11] explores
the potential of nuclear power in the energy
transition, highlighting its significant
contribution to the global electricity mix,
particularly in developed countries, and its
minimal greenhouse gas emissions.

Aresilientenergy infrastructure, including
redundant transmission lines, microgrids
and distributed energy resources, ensures
a stable energy supply. The paper [12]
presents a modern method for securing
critical infrastructure in energy transmission
networks, integrating cryptographic
mechanisms with biometric data to enhance
cyber threat protection.

Renewable energy technologies,
including solar, wind, hydroelectric and
geothermal, play animportantrole in energy
security butrequire energy storage solutions.
The paper [13] discusses the importance of
transitioning to renewable energy sources
as a means of mitigating climate change
and ensuring long-term energy security.
The necessity of sustainable supply chains
and strategies to reduce dependence on
foreign suppliers is emphasized, addressing
challenges such as geopolitical tensions,
trade restrictions, and natural disasters.
The review [14] examines the potential
of hydrogen as a clean energy carrier,
emphasizing its role in replacing fossil fuels
andrecentadvancesin hydrogen production

technologies. Due to the growing economy,
India is experiencing an increasing demand
for energy.The government is regulating the
use of fossil fuels and promoting renewable
energy sources such as geothermal.
However, geothermal energy in India is yet
to be explored. The study [15] demonstrates
the potential of geothermal energy in the
Indian subcontinent and its applications.

Digitally dependent energy infrastructure
requires robust cybersecurity measures
such as encryption, firewalls and intrusion
detection systems. The study [16] examined
the use of artificial intelligence to enhance
the security of critical energy infrastructure,
resulting in a 98 % increase in threat
detection and a 70 % reduction in incident
response time.

Advanced technologies such as
horizontal drilling and hydraulic fracturing
have increased the availability of natural
gas and oil, and carbon capture and storage
(CCS) technologies are helping to reduce
the environmental impact of fossil fuel use.
China has drilled its first ultra-deep scientific
exploration well, reaching a depth of over
10,000 meters, at CNPC'’s Take-1 well in the
Fuman oil field. The five-year plan aims to
develop the field to produce 35.7 million
barrels of oil per year by 2025 [17]. Fossil
fuels play a critical role in ensuring national
energy security. A comprehensive analysis of
China’s future fossil fuel demand is essential,
especially in the context of political stability,
economic normalization, carbon emission
reduction and enhanced energy security
[18].

Energy storage systems, including
lithium-ion, solid-state and next-generation
batteries, hydro storage, flywheels and
superconducting magnets, are critical to
addressing energy security issues but face
technical challenges. The commissioning
of the second unit of the Astravets NPP in
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Belarus in 2023 will increase the need for
controllability and security of the Belarusian
power system. Energy storage systems can
help to balance load curves, and the paper
[19] evaluates the performance of lithium-
ion energy storage systems. The study [20]
proposes a power allocation approach for
multi-location energy storage systems based
on security regions. It analyzes hourly loads
and average intraday loads to determine
charging and discharging strategy trends.
Cost-effective  configurations can be
achieved by considering energy conversion
devices and equipment prices.

On the need for preliminary work on
selecting tools for analyzing scientific
texts and identifying keywords for col-
lecting publications on the multifaceted
topic under consideration

Energy security, which encompasses
various aspects such as political-economic,
technological, resource, legal and environ-
mental, means the uninterrupted availabil-
ity of energy sources at an affordable price®.

Technological aspects include the
development of energy consumption,
distribution, transmission and production
technologies that contribute to the efficient
use of energy [21].

The study examines the technological
aspect of energy security, emphasizing
that the lack of technological sovereignty
can significantly worsen the overall energy
security situation. Russia, which has
significant natural resources, can solve
economic and legal issues independently,
while technological solutions, including in
the energy sector, are largely dependent
on imports. Large markets such as China,

6 Geopolitics of the energy transition.
Energy security. URL: https://www.irena.org/-/
media/Files/IRENA/Agency/Publication/2024/
Apr/IRENA_Geopolitics_transition_energy_
security_2024.pdf (date of access: 03.11.2025).

India and the EU are oriented towards
renewable energy sources due to the large
volume of imports, while Russia benefits
from developing renewable energy
sources to save on domestic consumption
and free up resources for export or deeper
processing.

In order to effectively analyze trends in
technological challenges to energy security,
it is very important to select appropriate
methods and tools to track the texts of
publications in these areas.

In a number of open access abstract
databases, the Author Keywords field in
exported bibliometric records is poorly
populated. In addition, in OnePetro,
for example, keywords are available in
individual publication records, but only
the title and abstract fields are available
when the data are exported. The second
problem is that author keywords are not
always available in the abstract texts.
Even if we take several thousand quality
records from ScienceDirect that contain
author keywords, no more than 50 % of all
author keywords will be found in the text
of all abstracts. Therefore, author keywords
alone may not be sufficient to expand the
search and find relevant publications. It is
necessary to extract keywords from the text
of the abstracts. Creating a list of keywords
for a given topic is necessary not only for
collecting relevant literature, but also for
text mining.

To confirm the above, let us cite the paper
[22], which shows that on average 56.7 % of
the author’s keywords appear in the abstract
and body of the article.

The analysis carried out by Babaii E., &
Taase Y. [23] showed that 46 % of the key
words specified by the author were present
in the text of the peer-reviewed articles.

Another example is the average
percentage of keywords in the text of
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abstracts: Cyberleninka — 42.41 %; MathNet
— 43.64 % [24].

In [25] the study compares a selection of
keywords proposed by the authorwith words
from a generalized controlled vocabulary for
articles. The effectiveness of the controlled
vocabulary for keyword generation is shown.
The value of the controlled vocabulary for
keyword selection can be demonstrated
using bibliometric data from the IEEE Xplore
platform of the IEEE Terms field.

Evaluations of the effectiveness of
keyword extraction from text are always
quite subjective, so they should not be
overemphasized. For example, a very
informative paper [26] compares the
extracted keywords based on the similarity
between the extracted keywords and the
original keywords. However, as noted above,
the original keywords themselves appear in
the abstracts no more than 50% of the time,
even for large lists. In the same paper, thereiis
avery revealing Table 5, which shows that for
1393 datasets across 13 topics/categories,
the average time in seconds to identify 10
keywords for each method was: BERT (1007),
YAKE (43.28), RAKE (4.02), TEXTRANK (173.1),
CHATGPT (2463), HYBRID (1007 + 121 =
1128). That is, for CHATGPT compared to
YAKE, the ratio is 2463/43.28=56.9. For large
texts, the difference in identifying keywords
in @ minute or an hour makes a difference,
especially if such a procedureis to be applied
regularly.

The paper [27] provides a fairly detailed
comparison of a number of keyphrase
extraction algorithms, including those
that use the Multilingual Text-to-Text
Transformer (mT5). They conclude that this
approach outperforms the Yake algorithm!
However, the following should be noted:
a) the phrases generated by Yake! contain
terms that should be categorized as stop
words, e.g. “BnepBble, 06N, OCOOEHHDIN,

ABNeHHbIN (vpervye, obshhij, osobennyj,
yavlenny'j)” (Example 2, Table 3 in [27]).
These terms are not included in the list of
Russian stop words in the Yake! package.
This list can be easily edited, in fact, this is
one of the advantages of the methods of
keyword extraction without the use of large
language models - they are quite easy to
modify/adapt to the needs of the current
task. The texts in the examples are very
short. The Yake! algorithm focuses on local
statistics of keyword candidates, for very
short texts with a small variety of terms it
is difficult to talk about statistical estimates.
When using LLM, the statistical estimates
are represented in this external model.

A note on evaluating the significance
of terms in the algorithm The Yake!. The
authors rely on the assumption of Machado
et al. [28] who state that “the higher the
number of different terms that co-occur
with the candidate term on both sides, the
less significant the term will be”.

An attempt has been made to use an
algorithm that utilizes T5 Transformer
published on Github’.

The program works well when the text
consists of a few abstracts, but even 300
abstracts are processed in 36 minutes. It may
be advisable to first cluster the texts and
then extract key phrases for each cluster of
texts. For 10000 abstracts the expected time
may be more than 2 hours.

Given this brief analysis, the aim of this
study was to select appropriate tools for
efficient text analysis of abstracts from
several tens of thousands of bibliometric
records and for a preliminary evaluation of
relevant topics related to technologies used
in the energy sector.

7 KeyPhrase Transformer. URL: https://github.
com/Shivanandroy/KeyPhraseTransformer (date
of access: 03.11.2025).
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MATERIALS AND METHODS

In this paper, we used 10 thousand
bibliometric records for the year 2024,
sorted by relevance and exported from the
open abstract database Scilit on the query:
“energy AND technology”in [Title, Abstract,
Keyword], Content Type: JOURNAL-
ARTICLE, English. This query returned 70.6K
such records, current as of 03/25/2025. We
also applied filters by “Subject” category,
which may be most related to Technologies:
Power Systems & Electric Vehicles, Energy
Systems & Technologies, Electrical Energy
Management, and Nuclear Technology
& Instrumentation. le. an attempt was
made to distinguish publications related
to such sections as Sustainability Studies,
Telecommunications, Economics. The filters
were applied due to the fact that the Scilit
platform limits the export of bibliometric
records to 10 thousand for one request,
so it was necessary to select 10 thousand
of the most relevant records out of 70.6K
records. After applying filters, 14K records
remained in the sample and 10K most
relevant records were exported from the
database.

At the first stage of work on the analysis
of technological aspects of energy security,
the main attention was paid to the selection
of the most reliable methods of working
with text fields of bibliometric records.
The bibliometric records themselves,
collected on a fairly broad query, were
considered as the first iteration to identify
dominant themes described by keywords
(keyphrases, terms in the context of this
article).

The records were exported in RIS
format (which has the most complete
representation of text fields). Files in RIS
format were merged and converted to
TSV format. Tabular data are the most
convenient for implementing samples

and are well imported by programs such
as VOSviewer, Bibliometrix, and others.
Tables need only to be brought to some
standardized form, in this case Scopus, by
changing the names of column headings
and changing the separators between
terms. A peculiarity of the bibliometric
records of the Scilit platform is a fairly good
filling of the abstract field. In our sample of
10,000 records, the abstract field was filled
in for 9921 records. The best performance
can be found either in paid databases or in
publishers’ databases, e.g., ScienceDirect
from Elsevier or IEEE Xplore from IEEE.

The Scilit platform provides system-
generated keywords, not the author’s
keywords. This column contained 923
empty fields and is not used in this paper.
One of the main tasks of this study was to
select a suitable method for identifying
keywords (phrases) from abstract texts.
This task is relevant to the planned general
work because the export of records from
databases such as OnePetro contains only
the abstract field, although individual
records contain keyword fields, but these
values are not exported when the database
is freely available. Another example is RSS
records from thematic sites, where the
analog of the abstract can be the description
field, which can be used to determine the
subject of publications.

Text fields can contain terms in different
spellings, different quotes, dashes, and even
hieroglyphs or Cyrillic characters. Therefore,
a selection of the most convenient, well-
supported program solving this issue was
made. The choice was made in favor of
AnyAscii®: Unicode to ASCII transliteration. A
variant implemented in the Rust language
was used. The changes made by AnyAscii

8 Unicode to ASCII transliteration. URL: https://
github.com/anyascii/anyascii (date of access:
03.11.2025).
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(and others utilities used in this work) were
checked using the WinMerge® program,
which allows text files to be compared and
comparison reports to be generated. The
analysis showed that the vast majority of
abstract texts remained unchanged. The
changes included replacing the short dash
with a hyphen, making quotation marks
uniform, and transliteration of Cyrillic and
hieroglyphics. That is, while saving the main
text, it was easier to eliminate problems
that may cause failures in the subsequent
analysis of texts, for example, replacement/
deletion of characters that are not processed
by the program.

Text pre-processing also included
removing bracketed text, html tags, TeX
formula entries, and removing quotation
marks. Some characters were detected only
after applying some text processing utilities,
e.g./|'or'\'can affect the execution of regular
expressions.

The text cleaning described above is also
important for the subsequent dictionary
lemmatization, which can be seen as a
search and replace spelling of numerous
terms. In this case, a list of more than 200
thousand strings collected from Github and
other sources and constantly updated with
new entries, e.g., deepfakes — deepfake,
was used.

Alternatively, one could use well-
established packages such as Language
Processing spaCy; they are good for
frequently used actions, but using simple
utilities makes it easier to check each step of
text conversion, and dictionary completion
is easier to implement. Also, specialized
utilities can run faster than more general-
purpose packages that perform more checks
and additional actions that are not needed
in a particular case.

° WinMerge. URL: https://github.com/
WinMerge/winmerge (date of access: 03.11.2025).

This study presents a comparison of only
two methods for identifying keywords/
phrases from abstract texts: KeyphraseVec-
torizers PatternRank [29] and Yake! [30].
Other methods were also tested, such as
KeyPhraseTransformer, but they had to be
abandoned at this stage, e.g., due to the
execution time on texts with 10 thousand
abstracts or the complexity of the parame-
ter selection. l.e., the test checks went well,
but errors were generated on the sample of
texts used. This does not exclude the use of
other approaches to keyword identification
in the future. Other fast methods, such as
PKE, were not used because the literature
indicates the advantage of PatternRank and
Yakel.

In this work the KeyphraseVectorizers_
PatternRank variant with the parameter
keyphrase_vectorizers — KeyphraseCount-
Vectorizer was used. Pre-prepared texts of
abstracts were used.

The convenience of PatternRank is that it
is easy to get five keywords for each abstract
(or 5 keywords for all abstracts). But there is
no explicit way to pass a parameter for the
number of keywords using the examples
given by the developer. In Yake! there is such
a possibility. So, to somehow compare the
generated words for all abstracts, we used
the condition that 514 PatternRank terms
occur 10 or more times, then 514 can be
used as a parameter for Yake! and thus make
a comparison of the same number of terms.

In the Python example given by the
developer, Yake! is used for large text at
once, but there is nothing stopping us from
using it for each abstract. For this purpose,
we used an implementation of Yake! written
in Rust.

Hyperfine'®was used to estimate program
execution time.

19 Sharkdp. URL: https://github.com/sharkdp/
hyperfine (date of access: 03.11.2025).
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The keywords obtained for each abstract
by both methods were used by VOSviewer
[31] to cluster and plot terms based on
their co-occurrence. To normalize terms,
e.g. singular and plural, the keywords were
subjected to dictionary lemmatization.

For clarity, the same VOSviewer was used
for each cluster when constructing the
term co-occurrence networks. The attached
materials contain files in JSON format,
allowing to view the obtained graphs on the
service app.vosviewer.com.

The resulting keywords can be used to
describe the research topics most commonly
identified in bibliometric data. The services
playground.allenaiorg + quillbot.com/
summarize were used to demonstrate the
power of large linguistic models to generate
texts describing research topics using
keywords. Manual editing of the results
obtained at each stage was carried out.
Examples are given for each cluster obtained
using the keywords Yake!.

Note: Other experiments were also
conducted, including aggregation of
abstract texts using the GSDMM algorithm
and using the KeyPhraseTransformer
package, but they did not yield significantly
different keyword representations. A
detailed comparison of many methods was
not within the scope of this study, so in order
not to overload the paper they are not given
here.

RESULTS AND DISCUSSION

Before running the PatternRank and Yake!
packages, the abstract texts were cleaned
up. First, the program anyascii was used,
which performed transliteration for non-
Latin texts (Russian, Chinese), put different
types of quotes into the same form, which
made them easier to delete later, replaced
short dashes with hyphens, etc. HTML
markup tags were removed. Removed

formula text (usually TeX) and backslashes
(to avoid misinterpretation in regular
expressions). Note: you can use \\, but in our
case it would be redundant. Explanations
and abbreviations in parentheses have
been removed. This preprocessing of the
text not only normalized the writing of the
abstract texts, but also allowed the software
packages used to work without generating
errors when parsing the texts.

The text itself was not changed by more
than 90%. The conversion results were
checked using the WinMerge program. Of
course, it would be possible to find a suitable
Python package that would do most of the
text preparation on the fly, but when doing
research, it is more important to perform
detailed checks of the results obtained than
to reduce the time of the job execution.

After compiling the lists of keywords
(phrases) obtained with the PatternRank and
Yake! packages, their texts were subjected to
dictionary lemmatization. Such a reduction
of term spelling variants plays an essential
role in the construction of a co-occurrence
network. Alternatively, the thesaurus_
terms files of VOSviewer can be used, but
dictionary lemmatization works similarly
and is a more universal tool, applicable not
only to VOSviewer.

Compiling keyword lists from text of
abstracts using Yake!

Reasons for choosing this method of
compiling keyword lists from abstract texts:

e YAKE! is an unsupervised keyword
extraction method, meaning it does not
require any labeled training data or prior
knowledge about the text [32].

e YAKE! does not depend on
dictionaries, thesauri, or any external
linguistic resources [33].

e The method is lightweight and
computationally efficient, making it suitable
for real-time or large-scale processing of
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abstracts. In our case, the “YAKE!” task was
completed in less than a minute.

e YAKE! can identify both single-word
and multi-word keyphrases.

e YAKE! takes into account the context
of words and phrases in the text, which
allows you to identify meaningful keywords
rather than frequently occurring words that
may not reflect the meaning of the text.

e YAKE!isimplemented both in Python
and Rust.

Yake-rust offers better performance,
but for sufficiently long texts (e.g. several
hundred abstracts) it generates an error,
which disappears if you shorten the text
length. So, for long texts (tens of thousands
of abstracts) you should use the Python
version of Yakel.

Compiling keyword lists from text of
abstracts using KeyphraseVectorizers
PatternRank

For the sake of brevity, we will use
PatternRank instead of KeyphraseVectorizer
PatternRank for the remainder of the text.

Reasons for choosing this method of
compiling keyword lists from abstract texts:

e The method relies on a set of the
most well-known text processing software
packages: texts are annotated with part-
of-speech tags using spaCy (star 31.3K on
GitHub), and KeyBERT (star 3.8K on GitHub)
to extract key phrases.

e According to the authors’ assertion
PatternRank: “texts are annotated with
spaCy part-of-speech  tags’, “Extract
grammatically accurate keyphases based on
their part-of-speech tags’, “The advantage
of using KeyphraseVectorizers in addition
to KeyBERT is that it allows users to get
grammatically correct keyphrases instead of
simple n-grams of pre-defined lengths”.

e Tests" conducted by the authors
of this package show the best results in
comparison with KeyBERT, YAKE (the fastest
keyphrase extraction), and SingleRank.
TF-IDF, YAKE, RAKE - statistical methods,
SingleRank, TextRank - based on graphs,
and KeyBERT - deep learning method. Note:
the package pytextrank'? was also tested. It
has a high rating on GitHub (star 2.2K) [34],
which gives good results on texts of several
hundred abstracts, but in our case, ~10
thousand abstracts, it worked extremely
slowly, the work was interrupted after more
than two hours of waiting.

e The KeyphraseVectorizers Pattern-
Rank package is arranged so that it picks up
keyphrases for each of the abstracts. This
is useful for later use in programs such as
VOSviewer. The results can be interpreted as
index keywords.

e On a computer with 8-core AMD Ry-
zen 7 5700G; 32 GB RAM, KeyphraseVectorizer
PatternRank processing of the collected ab-
stract texts was completed in 20-25 minutes.

Some characteristics of keywords/
keyphrases

514 keyphrases generated by PatternRank
occur 10 or more times.

The 514 keyphrases contain 1201 single
terms (for comparison: 1436 single terms
from 514 keywords generated by Yake!).
There are 276 unique one-syllable terms
without lemmatization and 224 unique one-
syllable terms with lemmatization.

All records contain 49604 non-unique
keywords, 24584 unique keywords after
lemmatization compared to 26157 before
lemmatization. For comparison with Yake!

" Unsupervised Keyphrase Extraction. URL:
https://github.com/tokenmill/unsupervised-
keyphrase-extraction (date of access: 03.11.2025).

2 DerwenAl / pytextrank. URL: https://github.

com/DerwenAl/pytextrank (date of access:
03.11.2025).
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49685, 33217 and 31846 — i. e. diversity is
higher.

The importance of lemmatization can
be illustrated by an example: in the list of
keywords, there are 88 results for “renewable
energy technologies” and 50 results for
“renewable energy technology”.

Difference between before and after
lemmatization: 26157-24584=1573. It is
difficult to manually compile 1573 entries
in the thesaurus_terms file before using
VOSviewer.

The difference between the unique
keywords extracted from the annotation
texts is 31846 Yake! vs. 24584 PatternRank,
but their occurrence in the annotation
texts themselves is high: 452004 Yake! and
259553 in PatternRank. The Yake! terms
occur significantly more often in the texts.
Therefore, it is more appropriate to use Yake!
terms for our task, especially since they are
easier/faster to obtain.

We can also make such a comparison -
translate multi-word keywords into single-
word keywords and count the unique
number of such single-word terms for both
cases: 5803 (PatternRank) vs. 7360 (Yake!).
Their intersection, innerJoin, equals 3423
terms. And in this case, Yake! yields a greater
variety for search terms in abstract texts.

Keyword co-occurrence networks
generated by Yake! algorithm

The keyword co-occurrence networks
were constructed using the VOSviewer
program. The network was constructed
for all records and keyword clusters were
defined. Each cluster was then represented
by a separate plot. Next, examples of text
generated by playground.allenai.org using
the selected keyword combination were
reported. The generated text was subjected
toabstract summarization using the quillbot.
com/summarize service. At each stage, the
generated text was manually edited.

The choice of playground.allenai.org
is due to the ability to view documents
from the training data that have exact text
matches with the model response using the
OLMoTrace feature. The model did not have
direct access to these documents when
generating the response. The documents
are retrieved after the response is generated.
This service allows individuals to experiment
with and understand the behavior of various
Al models, including OLMo, developed by
the Allen Institute for Al (Ai2)™.

The choice of quillbot.com/summarize
is based on personal testing of existing
abstractive summarization services. QuillBot
not only summarizes, but also rewords the
text, which can be particularly useful. In
addition, quillbot.com/summarize displays
the keywords used for summarization,
which is important for understanding the
summarization process. The quillbot.com
service offers other text conversion features
such as translation, grammar checker and
Al humanizer. The latter is useful if you
have difficulty expressing a particular part
of the text in a more readable way. More
information about text summarization can
be found in [35, 36].

On the need for manual editing:
On the one hand, Al-generated texts
can be verbose, with repetitions of key
phrases (phraseological diversity is more
characteristic of human-written text), on
the other hand, it allows to reduce authorial
bias in text formation. Generalization
of the text can lead to the exclusion of
semantically significant phrases. That
said, editing generalized texts, such as
reviews, is a faster process than writing
the text itself. Specialized texts are better
written independently. The importance of
phraseological diversity is discussed in [37].

3 Ai2. URL: https://allenai.org/about (date of
access: 03.11.2025).
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Clusters of the keyword co-occurrence
network identified by yake-rust

This section uses the keywords obtained
by the yake-rust program for each of the
abstracts of 10 thousand bibliometric
records (79 of them did not contain
annotation texts).

Figure 1 shows 12 clusters of key terms
identified by the yake-rust program. The
keywords co-occurrence network was
built by VOSviewer with the following
parameters: total number of key terms —
31832, of which 861 occurred 5 or more
times. 500 terms with the highest total link
strength were used to build the network.
With the minimum number of 20 terms in a
cluster, 12 clusters were obtained.

The most common terms in all clusters:
energy (821), renewable energy source (443),
renewable energy (385), energy storage
(310), energy storage system (181), energy
storage technology (179), greenhouse
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gas emission (179), internet of thing (145),
electric vehicle (140), climate change (121),
solar energy (109), hydrogen (105), fossil
fuel (100), thermal energy storage (99),
solar (98), energy source (89), recent year
(87), energy consumption (84), power (84),
carbon emission (79), energy system (70),
renewable energy technology (70), system
(70), wind (70), reduce carbon emission
(69), power system (61), renewable energy
system (60), phase change material (59),
energy harvest (58), energy vehicle (58).

As can be seen from the list above,
the topic of renewable energy sources
dominates. A characteristic feature of
the extracted keywords is the frequent
repetition of related key phrases, e. g.
energy storage, energy storage system,
energy storage technology, thermal energy
storage. In future research, it is better to use
two-word terms to describe broad topics
and three-word terms for more specific

energy stgrage play

thermal energy storage

@ cuiiipy ra e'system
d|rec:"§mp1urt solar powergeneration

L b

%-
"ldpld alo

v
& € Ty ower plant

]

sustainable develop ment-ﬁoal. ®

gam_sugwflcaru attention
Wvﬁnew racent year due
P

energy stgiage power

science anggtechnology

life gycle o wind
energy tech@lo‘_gy «
0L gO° _interne1 of thing wire sensor network
internel b o
_““’ hybrid engfigy storage
fuel cell y R hybridenergy
¥ 4 anergwh&:le >’ i

. -
wire power transfefglgotrie vehiclaiehargg @
hybrid elegtric vehicle Shina new energy

. VOSviewer

energy résearch

advance mat@flal science

100

50
9

Fig. 1. Co-occurrence network of keywords obtained by yake-rust. 12 clusters
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topics. Further research on this statement
is recommended. One-word terms are too
general, e. g., energy, wind, system.

To explore each cluster's network in
more detail, each of the 12 clusters was
depicted on its own graph. A query was
made to the playground.allenai.org service
to identify one of the most frequent topic
in each cluster. The response received was
summarized both manually and using the
features of the quillbot.com/summarize
service to make the text more concise. The
purpose of these actions was to analyze
some possibilities of artificial intelligence
services to accelerate the process of text
abstracting as one of the key functions of
analytical reviews preparation.

Cluster-1 of network shown in Figure 1

Figure 2 shows the graph of the first
cluster, the entire keyword network. It was
created based on the data exported from
VOSviewer after creating the network shown
in Figure 1.
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The dominant terms in this cluster:
greenhouse gas emission, climate change,
fossil fuel, carbon emission, reduce carbon
emission, reduce greenhouse gas. The nega-
tive context of the term fossil fuels is empha-
sized. The theme of maintaining the domi-
nant position of fossil fuels in electricity and
heat generation is not visible in the figure.

The result of applying the procedures
playground.allenai.org + quillbot.com/sum-
marize + manual editing to the term green-
house gas emission with 179 occurrences:
“Emission monitoring technology, including
satellite imaging, atmospheric monitoring
stations, and emission inventories.

Emission reduction technologies involve
improving energy efficiency, adopting
renewable energy sources, and using carbon
capture and storage (CCS) technologies to
capture and store CO, emissions at their
source.

Mitigation  technologies, including
carbon sequestration through reforestation,

greenh@se gas

mitigate gra@nhouse gas
gas efission

greenhousws emission
reduce gragghouse gas

internationil maritime

” qlcbnlgrewwcseaas

paris-aggement

liguely nggural gas

southafrica
foseil fusl power

carbon diogi@le efiission

carbon dioggde capture

S

N/ ®

Fig. 2. Network of keywords co-occurrence in the first cluster
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afforestation, and soil carbon sequestration,
and directair capture systems, aim toremove
CO, from the atmosphere.

Technologies like biofuels, hydrogen
fuel cells, and electric vehicles are
crucial in reducing GHG emissions in the
transportation sector.

Energy efficiency technologies, such as
LED lighting, energy management systems,
and insulation improvements.

Cluster-2 of network shown in Figure 1

Figure 3 shows the graph of the second
cluster, the entire keyword network.

The dominant terms in this cluster: solar
energy, solar, recent year, renewable energy
technology, system, energy transition,
heat, heat pump. The topic is relevant, but
consideration of environmental issues
on panel waste disposal and extraction
of materials for their production is not
presented in the figure.

The result of applying the procedures
playground.allenai.org +  quillbot.com/
summarize + manual editing to the term
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solar energy technology (compiled from
solar energy — 156; renewable energy
technology — 98): “Photovoltaic cells and
solar panels are widespread solar energy
technologies, with advances such as
biphasic and perovskite cells increasing
their efficiency.

Concentrated solar power uses mirrors
or lenses to concentrate sunlight, heat
fluids, produce steam, and drive turbines
to generate electricity, often with thermal
energy storage.

Solar thermal collectors heat water
or other liquids to provide hot water to

residential, commercial, and industrial
facilities.
Passive solar design harnesses the

sun’s energy without mechanical systems,
optimizing building orientation, using
materials with high thermal mass, and
shading to optimize solar utilization.

Solar energy storage, primarily lithium-
ion batteries, play a critical role in storing
excess energy for use at night, with research
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Fig. 3. Network of keywords co-occurrence in the second cluster
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exploring more efficient options such as
flow batteries and solid-state batteries.

Smart grid integration: smart meters,
smart appliances and grid management
software enable efficient distribution and
utilization of solar energy.”

Cluster-3 of network shown in Figure 1

Figure 4 shows the graph of the third
cluster, the entire keyword network.

The dominant terms in this cluster:
renewable energy system, integrate energy
system, global warm, municipal solid waste,
climate change mitigation, improve energy
efficiency, waste, hydrogen storage. The
topic of hydrogen storage in the context of
an integrated renewable energy system is
really interesting.

The result of applying the procedures
playground.allenai.org + quillbot.com/sum-
marize + manual editing to the term integrate
energy system technology (compiled from re-
newable energy system — 60; integrate energy
system — 44):“The integration of renewables
requires equalizing their intermittent nature
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by forecasting their generation and balanc-
ing them with other energy resources.

Energystoragetechnologieslike batteries,
pumped hydro, and thermal storage are
integrated to manage renewable energy
variability, ensure grid stability, and support
peak power savings.

Smart grid technology uses digital
technology to improve the efficiency and
reliability of energy distribution, enabling
real-time energy management and demand
response programs.

Demand  Response and  Energy
Management Systems enable utilities and
customers to adjust energy consumption
during peak demand periods, thereby
reducing the electric grid’s load.

High voltage DC transmission lines
are used to transport large amounts of
electricity over long distances. They facilitate
the connection of remote renewable energy
sources to demand centers.

Microgrids are small autonomous
networks that utilize distributed energy
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Fig. 4. Network of keywords co-occurrence in the third cluster
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resources, energy storage, and intelligent
control systems to optimize energy
consumption and enhance resilience during
grid outages.”

Cluster-4 of network shown in Figure 1

Figure 5 shows the graph of the fourth
cluster, the entire keyword network.

The dominant terms in this cluster:
thermal energy storage, phase change
material, power generation, concentrate
solar power, thermal energy, phase change,
unite state, renewable energy generation.To
conserve energy, temperature equalization
is necessary, e.g. for daily variations in
sunlight and air heating.

The result of applying the procedures
playground.allenai.org ~ +  quillbot.com/
summarize + manual editing to the term
thermal energy storage bade on phase change
material (compiled from thermal energy
storage — 99; phase change material — 59):
“Materials with phase transitions absorb and
release heat energy, allowing it to be stored
and released at nearly constant temperature.

PCMs can be organic or inorganic;
organic PCMs consist of paraffins, fatty acids
and polymers, inorganic PCMs include salt
hydrates and metals.

PCMs offer advantages in thermal
energy storage, including high energy
density, temperature control, flexibility and
reduced environmental impact. They can
maintain constant temperatures during
phase change, meet specific application
requirements and improve heating and
cooling efficiency.

PCMs face problems of thermal
conductivity, stability and cost. Solutions
include additives with high thermal
conductivity or developing systems with
good heat exchanger surfaces. Cost remains
a barrier to widespread adoption.”

Cluster-5 of network shown in Figure 1

Figure 6 shows the graph of the fifth
cluster, the entire keyword network.

The dominant terms in this cluster:
energy storage, energy storage system,
energy storage technology, storage, air
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energy storage, battery energy storage,
high energy density, energy storage device,
storage system. The issue of energy storage
is very relevant, especially in distributed
systems, due to the uneven nature of
renewable energy generation. It is useful to
consider energy systems issues in a broader
context [38, 39, 40].

The result of applying the procedures
playground.allenai.org  +  quillbot.com/
summarize + manual editing to the term
energy storage system technology (compiled
from energy storage — 310; energy storage
system — 181; energy storage technology
— 179): “Lithium-ion batteries are widely
used in energy storage systems due to
their high energy density and long service
life. Lead-acid batteries are still used in
stationary applications due to their lower
cost. Flow batteries, in which the chemical
components are dissolved in a liquid
separated by a membrane, are suitable for
grid-scale energy storage. Sodium sulfur
batteries are high-temperature batteries.

Solid electrolyte technology has the
potential to provide higher energy density
and faster charging.

Pumped hydro storage involves pumping
excess energy from a lower reservoir to an
upper reservoir, and then using turbines to
generate electricity when needed.

Compressed air energy storage systems
storecompressedairinunderground caverns
or tanks, which is heated when needed and
sent to turbines to generate electricity.

Thermal energy storage in the form of
molten salt. Ice storage involves the pro-
duction of ice during off-peak hours in en-
ergy-intensive cooling systems. Long-term
storage of thermal energy, e. g. in boreholes.

Flywheels store energy. Their fast
response time makes them suitable for
frequency control and short-term energy
storage.

Flywheel energy storage systems are
suitable for frequency control and short-
term energy storage due to their fast
response time.
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Hydrogen, produced through water
electrolysis, can be utilized to store excess
renewable energy, which can be utilized in
fuel cells or burned for electricity generation.

Superconducting  magnetic  energy
storage in coils, providing fast response
time and power system stability, but their
application is limited by high cost and
technical problems.”

Cluster-6 of network shown in Figure 1

Figure 7 shows the graph of the sixth
cluster, the entire keyword network.

The dominant terms in this cluster:
electric vehicle, artificial intelligence, energy
management, fuel cell, electric vehicle
charge, energy management system,
alternative energy source, hybrid electric
vehicle. On this figure, the term artificial
intelligence appears in the context of electric
vehicles and energy management. Nowadays,
the topic of artificial intelligence is more
and more related to data centers and their
energy consumption, and this issue requires
a separate study.
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The result of applying the procedures
playground.allenai.org ~ +  quillbot.com/
summarize + manual editing to the term
electric vehicle charge technology (compiled
from electric vehicle — 140; electric vehicle
charge — 36): DC fast charging technology
for rapid charging speed, allowing up to
80% of the battery capacity to be charged in
30 minutes to 1 hour.

Standard connector matching
technologiesforEV chargingincludingJ1772
in North America, Mennekes in Europe, and
CHAdeMO and Combined Charging System
for fast DC charging.

Wireless charging, a technology enabling
electric vehicles to charge without a physical
plug, is currently less efficient and slower
than wired charging.

Developing a robust  charging
infrastructure for electric vehicles that
includes  physical charging stations,

grid modernization, and smart energy
management systems.
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Fig. 7. Network of keywords co-occurrence in the sixth cluster
Puc. 7. Cemb cosmecmHoU scmpeyaeMocmu K/1lo4esblx C/108 8 WeCMoM Kiacmepe

43



YurapeB B.H. TexHonorm4yeckur cyBepeHUTET Kak aKTyasibHasi Npo6JieMa 3HepPreTu4ecKomu. ..

2025;20(3):25-58

UHdopmaums n nHHosauum / Information and Innovations

Cluster-7 of network shown in Figure 1

Figure 8 shows the graph of the seventh
cluster, the entire keyword network.

The dominant terms in this cluster:
energy, renewable energy source, renewable
energy, energy source, renewable, natural
gas, energy trade, renewable energy sector.
If labeling this cluster with the key term
energy, one can see the dominance of
topics related to renewable energy sources,
publications containing the terms natural
gas, oil and gas are very poorly represented.

The result of applying the procedures
playground.allenai.org  +  quillbot.com/
summarize + manual editing to the term
renewable energy source technologies
(compiled from renewable energy source —
443): Solar energy uses photovoltaic cells to
convert sunlight into electricity, while solar
thermal systems heat fluids to generate
steam for turbines. Concentrated Solar
Power (CSP) technology focuses sunlight
onto a small area for electricity generation.

Wind turbines convert wind energy into
mechanical power, generating electricity.

peer-to-peeranergy trade
energirade

powae grid
saudowmrabia

Offshore wind farms utilize stronger, more
consistent winds over the sea.

Hydropower utilizes water power to
generate electricity using dams, and
pumped storage facilities.

Biomass energy is generated by burning
organic materials like wood, agricultural
waste, or energy crops, using advanced
technologies like gasification, pyrolysis, and
anaerobic digestion.

Geothermal energy uses the Earth’s
internal heat to generate electricity by
drilling holes in geothermal reservoirs,
bringing hot water or steam to the surface,
which drives turbines and heat pumps to
heat and cool buildings.

Tidal energy used to generate electricity.
Ocean thermal energy conversion that uses
the temperature difference between warm
surface seawater and cold deep seawater to
generate electricity.

Hydrogen energy can be produced from
renewable sources, such as solar or wind
power, through electrolysis, which can be
stored and used to generate electricity.
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Biofuels like ethanol and biodiesel,
derived from biomass or recycled lubricants,
can be utilized in vehicles or as fuel additives
to petroleum-based fuels.

Cluster-8 of network shown in Figure 1

Figure 9 shows the graph of the eighth
cluster, the entire keyword network.

The dominant terms in this cluster:
hydrogen, energy vehicle, hydrogen
production, green hydrogen, sustainable
energy solution, science and technology,
green hydrogen production, energy vehicle
industry. In my opinion, it is advisable to
focus on hydrogen and advanced materials
science. Of particular interest is the topic of
Critical Raw Materials for Energy Transition,
which is underrepresented in the
bibliometric dataset surveyed. An example
of work that exposes this topic is the
review [41], which shows that the energy
transition has increased the demand,
extraction and supply of critical materials.
Critical materials concepts should prioritize
long-term sustainability over politics.
The availability of critical materials poses

hydrogen produgtion technology

serious risks to the long-term sustainability
of economies.

The result of applying the procedures
playground.allenai.org  +  quillbot.com/
summarize + manual editing to the term
hydrogen production technology (compiled
from hydrogen — 105; hydrogen production
technology — 10): Steam reforming of
methane is the most common industrial
method of hydrogen production, involving
a high-temperature reaction with steam to
produce hydrogen and carbon monoxide.
This endothermic two-step process results
in significant carbon emissions as a by-
product.

Autothermal reforming, a process
involving the self-sustaining oxidation of
methane using oxygen and steam, has the
potential to enhance energy efficiency.

Gasification of coal at high temperatures
using steam and oxygen to produce a syngas
mixture containing hydrogen and carbon
monoxide which can be further processed
by shear conversion to produce additional
hydrogen and CO,.
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The process of water electrolysis, utilizing
renewable energy sources, produces “green”
hydrogen without releasing greenhouse
gases,usingthree maintypesofelectrolyzers:
alkaline, proton exchange membrane, and
solid oxide.

Microorganisms can produce hydrogen
through fermentation or direct biophotolysis
in algae, but these methods are in research
and development stages and are not
commercially viable on a large scale.

Photobiologicalproductionusingalgaeand
cyanobacteria to produce hydrogen requires
further research to overcome challenges such
as low efficiency and scalability.

Thermochemical cycles, including solar
thermochemical water splitting, utilize heat
to convert water into hydrogen and oxygen,
a potential future technology that utilizes
concentrated solar energy.

Cluster-9 of network shown in Figure 1

Figure 10 shows the graph of the ninth
cluster, the entire keyword network.

The dominant terms in this cluster:
sustainable development goal, global

electrical engrgy storage

increasefimportant

renewablgresource

continug to rise

sustainable@nergy source

energy demand, sustainable development,
European union, sustainable energy source,
energy demand, global energy crisis, life
cycle assessment. This cluster includes
publications least related to technology, but
rather to political economy.

The dominant terms in this cluster:
sustainable development goal — 48;
global energy demand — 40; sustainable
development — 35; European union — 34.
The cluster is not about technology.

Cluster-10 of network shown in Figure 1

Figure 11 shows the graph of the tenth
cluster, the entire keyword network.

The dominant terms in this cluster:
power, wind, power system, distribute energy
resource, power plant, wind energy, wind
power, renewable energy resource. Keywords
describe the topic of energy generation, but
renewable energy dominates.

The result of applying the procedures
playground.allenai.org  +  quillbot.com/
summarize + manual editing to the term
wind power system technologies (compiled
from power — 84; wind — 70; power system

wire powes transfer

environmental protection

promisgsolution

european union
sustainable development

achieve sustainable developmen
global energy demand

sustainable development goal
development goal

global energy crisis
unite nation
unite natienisustainable

lifeigycle
life cycle assessment

escalate engrgy demand

intermittent refiewable energy

envirenmefal concern

pose significantichallenge

8
face significant challenge

oo
o

(-
f.VOSviewer \Co}
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— 61): The two main types of wind turbines
are horizontal axis turbines and vertical
axis turbines, which capture wind from any
direction without orientation.

Direct-drive generators use a gearless
mechanism to generate electricity, which
reduces wear and tear and improves
efficiency, but increases initial cost.
Gear-driven generators use a gearbox
to increase turbine shaft speed and are
more affordable but require more frequent
maintenance.

Yaw control systems steer the nacelle
into the wind to maximize power, and
angle control systems adjust blade angles
to maintain optimum angle of attack and
control turbine speed during high winds or
stops for maintenance.

Steel Towers are a traditional choice
that balances cost, weight, and durability.
Concrete Towers offer better corrosion
resistance and longer life spans but are
heavier and may be more expensive to
install. Composite Towers, made from

fiberglass, are lighter and easier to transport
but may cost more.

Power electronics, such as inverters, are
used to change the frequency and voltage
of the generated electricity to meet the
requirements of the power grid. And DC/AC
converters.

Tools to measure wind speed, direction
and other wind characteristics to determine
the best location for installing wind
turbines.

Cluster-11 of network shown in Figure 1

Figure 12 shows the graph of the eleventh
cluster, the entire keyword network.

The dominant terms in this cluster:
internet of thing, energy consumption,
energy system, smart grid, energy efficiency,
clean energy technology, smart, thing
technology. The topic can be assigned to
Energy Systems, including Internet of Things
and Smart Grid. The note for Cluster 5 also
applies here.

The result of applying the procedures
playground.allenai.org + quillbot.com/
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Fig. 12. Network of keywords co-occurrence in the eleventh cluster
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summarize + manual editing to the term
internet of thing technologies: Sensors and
transducers include temperature, humid-
ity, accelerometers, gyroscopes, and pres-
sure sensors.

Microcontrollers such as Arduino or
Raspberry Pi are compact, inexpensive, and
havebuilt-inl/Ocapabilities.Microprocessors
provide processing power to analyze data.

Communication protocols like Wi-Fi,
Bluetooth, Zigbee, Z-Wave, LoRaWAN, and
NB-loT vary in range, power consumption,
bandwidth, and complexity.

Cloud services like AWS loT, Microsoft
Azure loT Hub, and Google Cloud loT offer
platforms for managing loT devices and
data.

loT gateways act as intermediaries
between loT devices and the cloud,
processing and aggregating sensor data,
handling communication protocols, and
performing basic analytics before sending
data to the cloud, and connecting devices
without direct internet access.

Software for device management, data
processing and user interaction. Middleware

provides the necessary software and
services to enable communication and
interoperability between disparate systems.

User interfaces and applications that
allow users to interact with the IoT system,
view or control data.

loT systems generate large amounts of
data that need to be analyzed (including
using machine learning algorithms) to
identify patterns, predict future events, and
make evidence-based decisions.

To preventdataleakage and unauthorized
access to loT systems, robust security
measures such as encryption, secure boot,
firmware updates, and network security
protocols are required.

Many loT devices are battery-powered, so
energy efficiency and battery life are critical.
Technologies such as energy harvesting,
solar charging, and low-power modes are
often used to maximize battery life.

Edge computing technologies, which are
implemented on IoT devices or gateways,
process data closer to the source, reducing
latency and bandwidth utilization.
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Cluster-12 of network shown in Figure 1

Figure 13 shows the graph of the twelfth
cluster, the entire keyword network.

The dominant terms in this cluster:
energy harvest, energy harvest technology,
wire sensor network, gain significant
attention, energy harvest system, energy
conversion, energy conversion technology,
smart grid system, piezoelectric energy
harvest, radio frequency energy. The topic of
energy harvesting technology is interesting in
this case in the context of the autonomous
operation of sensors and the energy sources
for them: piezoelectric energy harvest and
radio frequency energy.

The result of applying the procedures
playground.allenai.org ~ +  quillbot.com/
summarize + manual editing to the term
energy harvest technology  (compiled
from energy harvest — 58; energy harvest
technology — 45): Thermoelectric energy
harvesting utilizes the Seebeck effect to
generate electricity through temperature
differences, such as between the human

smart grid system

energy harvest
energy conversion

energy harvest technology

wind energy conversion
piezoelectric energy harvest
energy harvester

. iezoelectric energy
wire sensor network " i o

radio frequency energy

wire sensor
energy harvest system

frequency energy harvest

% VOSviewer

piezoelectric anergy harvester

body and the surrounding air or hot
equipment and a cooler environment.

Piezoelectric energy harvestingis suitable
for applications such as footstep generators
in pedestrian areas, motion sensors, or
capturing the vibration energy of machines.

Photovoltaic energy harvesting is a meth-
od that uses flexible solar cells to harvest
energy from ambient light for small devices.

Radio frequency energy harvesting uses
radio waves emitted by television, radio
broadcasting, mobile networks, or Wi-Fi
signals for low-power devices.

Harvesting biochemical energy, such as
glucose in the human body, to generate
electricity for medical implants and wearable
devices.

Using microturbines and piezoelectric
systems to generate hydroelectric power
on a small scale from fluid streams, such as
water in pipes or streams.

Energy harvesting by wind microturbines
in remote areas or as supplementary energy
sources.

gain significant attention

recent year due
solar energy utilization

gain significant

energy utilization efficiency

harvest technology

S
@+

Fig. 13. Network of keywords co-occurrence in the twelfth cluster
Puc. 13. Cemb coemecmHoU 8cmpeyaeMocmu K/1io4essbix c/108 8 086eHAOUAmMoM Kiaacmepe
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Triboelectric nanogenerators generate
electricity by rubbing two materials against
each other; they can harvest energy from
human movement, vibrations, and even
water waves.

Electromagnetic induction generates
electricity by moving a conductor through
a magnetic field, and is used in applications
involving shaking and rotating machinery.

Note: The use of artificial intelligence to
generate text based on key phrases reduces
bias in the selection of the main tasks to be
solved in the topic under consideration. The
generatedtextcontainsmanyrepetitionsofkey
terms, so it is appropriate to apply abstractive
text summarization to it (reducing it by about
half for short texts). However, summarization
can lead to the deletion of some key terms,
which will distort the informativeness of the
text. Therefore, subsequent manual editing
cannot be avoided. In my opinion, the creation
of efficient text editors that combine all three
stages of text processing may be in demand.
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In general, the use of Al in such a context
speeds up text processing, but the need for
manual editing remains.

Clusters of the keyword co-
occurrence network identified by
KeyphraseVectorizers PatternRank

This section uses the keywords obtained
by the yake-rust PatternRank for each of
the abstracts of 10 thousand bibliometric
records.

Figure 14 shows 11 clusters of key terms
identified by the PatternRank program.
The keywords co-occurrence network was
built by VOSviewer with the following
parameters: total number of key terms —
24584, of which 1200 occurred 5 or more
times. 500 terms with the highest total link
strength were used to build the network.
With the minimum number of 20 terms in a
cluster, 11 clusters were obtained.

Cluster-3 of network shown in Figure 14

Figure 15 shows the graph of the third
cluster of Pattern Rank’s keyword network.

¢ energy harvest

maferial

200

70
10

Fig. 14. Co-occurrence network of keywords obtained by PatternRank. 11 clusters
Puc. 14. Ceme coemecmHOU 8CMpedaemMocmu K/1to4HesbIx €108, NOJTyYeHHbIX C NOMOWbHO
PatternRank. 11 knacmepos
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Fig. 15. Network of keywords co-occurrence in the third cluster. Keywords obtained by PatternRank
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The dominant terms in this cluster:
energy storage, energy storage system,
thermal energy storage, energy storage
technology, supercapacitor, air energy
storage, thermal energy storage system,
energy storage solution, hybrid energy
storage, compress air energy storage, ion
battery, hybrid energy storage system,
thermal energy storage technology,
thermochemical energy storage.

Different aspects of the energy storage
theme are reflected very consistently. The
closest is cluster 5 from the previous section
(Figure 6).

Cluster-6 of network shown in Figure 14

Figure 16 shows the graph of the sixth
cluster of Pattern Rank’s keyword network.

The dominant terms in this cluster:
hydrogen production, hydrogen storage,
hydrogen, green hydrogen production,
water electrolysis, hydrogen energy,
hydrogen economy, hydrogen energy
storage, hydrogen technology, hydrogen
fuel cell, hydrogen production technology,
hydrogen generation.

Different aspects of the hydrogen
production topic are reflected more
consistently compared to cluster 8 of the
previous section (Figure 9).

Cluster-9 of network shown in Figure 14

Figure 17 shows the graph of the ninth
cluster of Pattern Rank’s keyword network.

The dominant terms in this cluster:
carbon emission, carbon capture, CO,
emission, CO, capture, greenhouse gas
emission, emission, carbon capture
technology, biogas, CO,, carbon emission
reduction.

Compared with cluster 1 of the previous
section (Figure 2), different aspects of the
carbon emission topic are reflected more
consistently.

A few preliminary thoughts on the
results obtained in this paper

The choice of graphs for comparison from
the two sections is due to the fact that the
issues of hydrogen, thermal energy storage
and greenhouse gas emissions presented
in the clusters obtained from both of their
derivation options are closest to the theme
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Fig. 17. Network of keywords co-occurrence in the ninth cluster. Keywords obtained by PatternRank
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on which this study was conducted (State
Assignment No. FMME-2025-0012).
Preliminary, subjective opinion: terms of
clusters formed from keywords generated
by PatternRank are more similar in topic
(more homogeneous due to use of LLM), on
the other hand, keywords from Yake! give
more links to terms from related topics.

In the bibliometric data for the query
“energy AND technology’, oil and gas topics
are not presented separately. The most
common term that can be attributed to this
topic is fossil fuels. This can be explained by
the fact that the issues of renewable energy
technologies have been actively promoted
in political decisions for a long time and,
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as a consequence, actively financed.
Therefore, when promoting technological
issues of energy security related to oil and
gas, it is necessary to take into account
such competition from renewable energy
sources. For renewable energy systems,
energy storage, balancing generation and
consumption are among the key challenges.
Hydrogen, terminal energy storage and
greenhouse gas emissions are examples of
overlapping interests that should not be
underestimated in oil and gas projects. That
is, it is appropriate to consider competitive
opportunities for oil and gas projects in the
areas of hydrogen, terminal energy storage,
and greenhouse gas emissions. Examples:
Use of spent wells as a source and storage of
thermal energy. Burying greenhouse gases
or using them to displace hydrocarbons
from reservoirs. Developing technologies
to produce hydrogen and soot instead of
hydrogen and carbon monoxide. I. e. for
energy security issues it is important to
assess the competitiveness of the oil and
gas sector not only in terms of economic
indicators, but also in terms of issues that are
declared as benefits in the RES, e. g. carbon
is valuable in materials science.

For a more detailed disclosure of the
topic “Technological Sovereignty as a
Current Energy Security Challenge” on the
basis of bibliometric analysis, it is necessary
to expand the data sources, e. g. to use
OnePetro for oil and gas topics, IEEE Xplore
for energy systems issues, Semantic Scholar
to evaluate therole of Alin the energy sector,
etc.

Both ways of defining keywords suffer
from the appearance of terms that are
similar in meaning but different in detail, e.g.
energy, renewable energy, renewable energy
technology. One-word terms greatly expand
the search results, while three-word terms
narrow them. The choice is determined by

the task at hand, and the selection problem
can be solved using regular expressions, e. g.
by the number of spaces in key terms.

CONCLUSIONS

The prevalence of topics related to
renewable energy in the texts of abstracts
of bibliometric data collected on the query
“energy AND technology” in the Scilit
database for the year 2024 is shown.

Twelve clusters were identified based on
keywords from the Yake! program, three of
which are closest to the topic for which the
studywasfunded.Theobjectivesrepresented
inthese clustersareasfollows: hydrogen, heat
energy storage and greenhouse gas emissions
are reflected by keywords derived from both
Yake! and PatternRank. Clusters formed from
keywords derived from PatternRank appear
more homogeneous in terms of topic, while
keywords from Yake! provide more links to
terms from related topics.

Artificial intelligence can generate
text based on key phrases, reducing task
selection bias. However, when summarizing
the text, it may remove key terms, which
distorts the informative nature of the text.
Therefore, manual editing is necessary. The
use of Al speeds up text processing, but the
need for manual editing remains

The study shows that it is necessary to
expand data sources, e.g. use OnePetro for
oil and gas topics, IEEE Xplore for energy
systems issues, Semantic Scholar to evaluate
the role of Al in the energy sector, etc.

The advantage of the Yake! program over
PatternRank in terms of both execution
time and representation of the obtained
keywords in the abstract texts is shown.
Both ways of defining keywords suffer from
the emergence of terms that are similar in
meaning but different in detail, e. g. energy,
renewable energy, renewable energy
technology.
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The feasibility of using AnyAscii for text
preprocessing is demonstrated.

ON THE NEED FOR FURTHER RESEARCH

The above analysis showed the
predominance of the topic of renewable
energy in the texts of the studied
bibliometric records. At the same time,
the issues of technological sovereignty
are not addressed. For example, in
all the bibliometric records analyzed
in this paper, the terms technological
independence and technological
sovereignty, the relevance of which is
important especially in the context
of growing competition in digital
technologies and Al, did not appear once.

Here are just a few references that reveal
the relevance of the topic of technological
sovereignty: “The debate on technological
sovereignty revolves around a state-owned
digital infrastructure aimed at creating
interoperable, non-exclusive services. It
includes full national ownership of the
entire technology stack, including data
centers, and modest attempts to provide
technology choices”'*. Resolution of the
Government of the Russian Federation of

* Economic policy. URL: https://www.ecb.
europa.eu/mopo/eaec/ecopolicy/html/index.
en.html (date of access: 03.11.2025).

April 15, 2023, No. 603 “On Approval of
Priority Areas of Technological Sovereignty
Projects...””.

At the same time, no technology can be
competitive without stable and affordable
energy, which is the reason for the attention
to the topic of Technological Sovereignty as
a Current Energy Security Challenge.

Although the topic of technological
sovereignty has been widely discussed in
recent years, academic publications are still
scarce. For example, query: “technological
independence” in ScienceDirect, Research
articles [Title, abstract, keywords]: returned
9 results in all years. And “Technology
Sovereignty” — 1 result in all years [42].

A search for“Technological Sovereignty
on onepetro.org returned 2 results [43, 44].

Supplementary materials: Chigarey,
Boris (2025). Supplementary materials
for the publication  “Technological
Sovereignty as a Current Energy Security
Challenge. Preliminary analysis”. figshare.
Dataset. https://doi.org/10.6084/
m9.figshare.29094296.v1

4

> TlacnopT HaUMOHaNbHOIrO npoekTa «[e-
morpadua» = Passport of the national project
"Demography”. URL: http://static.government.
ru/media/acts/files/1202304170025.pdf (date of
access: 03.11.2025).
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OueHKa Hay4YyHOU AeATEeAbHOCTH:
MeXAYHapPOAHbIW ONbIT U HALMOHAaAbHbIE NOAXOADI
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AHHOTaumaA. AKmyasibHocMe. B ycnosumax rnobanmsaumm HayKu 1 nepexofa K SKOHOMMKe
3HaHWI OLleHKa HayYHOW [eATENIbHOCTIN NpMobpeTaeT CTpaTernyeckoe 3HauYeHme Kak UH-
CTPYMEHT yNpaBneHnA KayeCTBOM UCCIeAO0BaHUN, pacnpeaeneHma pecypcos n popmu-
POBaHWNA Hay4yHOW NONUTUKK. B AzepbaligkaHe cywecTBytoLaa MogeNb OLEHKN HAYyYHOM
LEATENIbHOCTU BCe eLle HaXOAUTCA Ha 3Tane NHCTUTYLMOHANIbHOMO CTaHOBNEeHUsA, TpebysA
JanbHenLwero MeTogoorMyeckoro 1 HOpMaTUBHOIrO COBepLIeHCTBOBaHUA. HbiHe pen-
CTBYIOLLAA CUCTEMA OLUEHKIN, B 3HAUNTENIbHOW CTeneHn ONMpParLLaAaca Ha KONMyecTBeH-
Hble 6G1bnMoMeTprnUYECKNe NOKa3aTeNn, He B MOTHOM Mepe pacKpblBaeT NOTEHLManN y4éTa
KaueCTBEHHbIX, NPUKNAAHbIX U COLMANIbHO-3KOHOMMYECKMX SPPEKTOB HayUHbIX pe3yib-
TaTOB. JTO 3aTPYAHAET NoBblleHne 3GPeKTUBHOCTM YpaBneHNa HayuyHon chepon n eé
YCTONYMBOWM MeXAYHAPOAHOM KOHKYPEHTOCMOCOOHOCTH.

Leno pabomel — NpoBeCTV CPaBHUTENbHbIN aHanM3 MeXAYHAPOAHbIX MOAENEeN OLEHKN
Hay4YHOW [eATeNbHOCTM, BbIABUTb OCOOEHHOCTM 1 Npobnembl HaLMOHANbHOW CUCTEMDI
oueHKn B AzepbangkaHe, pa3paboTtatb pekomeHgauum no popmmpoBaHuto bonee 3¢-
bEKTMBHOM, NPO3PayYHON 1 pe3ynbTaTUBHOM MOAENN YNpPaBeHNA HayYHON AeATeNbHO-
CTblO.

Mamepuanel u MemoOsbl. MeTofONOrMYeCcKom OCHOBOM UCCNef0BaHMA NOCTYXUN CpaB-
HUTENbHBIN N MHCTUTYLIMOHANbHbIN aHanmn3, CUCTEMHbIN N CTPYKTYPHO-GYHKLMOHANbHbIN
nogxopbl. B paboTte ncnonb3oBaHbl MaTepuanbl MeXAYHApOAHbIX opraHu3aunin (OECD,
EC), HopmaTuBHO-NpPaBOBble aKTbl A3epbaligKaHCcKon PecnybnmKkiy, faHHbIe HAYKOMETPU-
yeckmx 6a3, a TakXKe pe3ynbTaTbl UCCIA0BAHN 3apyOEXXHbIX 1 OTeYEeCTBEHHbIX aBTOPOB
B 0611aCTN OLeHKM HayUYHOW AeATEeNIbHOCTU U YNPaBNeHUA HayKOW.

© Mamepos 3.0., Kasbimos M., 2025
(co) A
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Pe3synomamei. CnctemaTusnpoBaHbl OCHOBHbIE MEXAYHAPOAHbIE MOAENN OLEHKUN Hayy-
How peaTenbHOCTW. [poBeaéH aHanun3 azepbangPKkaHCKON MOLEN OLEHKN HAyYyHOW aesd-
TeNbHOCTN, BblABNEHbI €€ MHCTUTYLIMOHAbHbIE NPENUMYLLECTBA U CUCTEMHbIE OrpaHnYye-
HuA. PazpaboTaHbl pekomeHgauum no popmMmmpoBaHuto 6onee 3pPeKTUBHON, NPo3pay-
HOW 1 pe3ynbTaTMBHOW MOAENM YNPaBeHNA HayUYHOW AeATeNbHOCTbIO.

Bbisodbl. O60CcHOBaHa HeEOOXOAMMOCTb Mepexoaa asepbanaKaHCKOM CUCTEMbI OLeHKN
Hay4YHOW AeATeNIbHOCTM K MHOTOYPOBHEBOW 1 MHOTOQaKTOPHOWM rmbprgHon Mogenu, co-
yeTaroLlen 6nbnnomeTpryeckne NHANKATOPbI, KAYECTBEHHYIO SKCMEPTHYIO OLIEHKY M MO-
KasaTenu coumanbHO-3KOHOMUYECKOro BO3AeNCTBUA. BHegpeHne pesynbTaTMBHO-OpU-
E€HTUPOBAHHOIO GMHAHCUPOBAHUA, YCUNEHNE UHCTUTYTOB HAyYHOW 3TUKK U GopMUpo-
BaHME HaLUMOHaNbHOWM Hay4YHOW MHPOpPMALMOHHOWM 6a3bl MO3BOMAT NOBLICUTb NPO3pPay-
HOCTb 1 KQueCTBO OLEHKM, A TaKXKe YKPENUTb MeXAYHAPOAHYI KOHKYPEHTOCMOCOOHOCTb
HaLMOHaNbHOWM HayKW.

KnioueBble C/10Ba: OLIeHKA HayyHO 1eaTe/IbHOCTU; HayyHasa NoNNTUKa; bubnmomeTpus;
3KCNepTHas OLEHKa; pe3yNbTaTBHOE GMHAHCMPOBAHNE; yripaBieHe HayKo

OuHaHcnpoBaHue. DrHaHCMpPOBaHME OTCYTCTBOBASIO.
Ana untnpoBaHuna: Mamepnos 3.0., Kazbimos M. OuieHKa HayuYHOW [eATENIbHOCTU: MEXAY-

HapPOAHbIN OMbIT U HaUWOHanbHble nogxoabl. MHgpopmayua u uHHosayuu. 2025;20(3):59-
73. https://doi.org/10.31432/1994-2443.2025.16
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Evaluation of scientific activity:
international experience and national approaches

Zahid Farrukh Mamedov'? <, Mirali Kazimov?

'Azerbaijan State University of Economics
6, Istiglaliyyat str., Baku, AZ1141, Republic of Azerbaijan
?Institute of Control Systems of the Ministry of Science and Education
of the Republic of Azerbaijan
68, Bakhtiyar Vahabzade str., Baku, AZ1141, Republic of Azerbaijan
3Baku State University
33, Academician Zahid Khalilov Street, Baku, AZ1148, Republic of Azerbaijan
04 z.mamedov@unec.edu.az

Abstract. Relevance. In the context of the globalization of science and the transition to a
knowledge economy, scientific assessment is acquiring strategic significance as a tool for
managing research quality, allocating resources, and shaping scientific policy. In Azerbai-
jan, the existing scientific assessment model is still in the institutional development stage,
requiring further methodological and regulatory improvement. The current assessment
system, which relies heavily on quantitative bibliometric indicators, does not fully realize
the potential for accounting for the qualitative, applied, and socioeconomic impacts of
scientific results. This hinders the improvement of scientific management efficiency and
its sustainable international competitiveness.

The aim of this study is to conduct a comparative analysis of international scientific as-
sessment models, identify the characteristics and challenges of the national assessment
system in Azerbaijan, and develop recommendations for the development of a more ef-
fective, transparent, and efficient scientific management model.

Materials and Methods. The methodological basis of the study was a comparative and in-
stitutional analysis, as well as a systemic and structural-functional approach. This study
utilizes materials from international organizations (OECD, EU), regulatory acts of the Re-
public of Azerbaijan, data from scientometric databases, and research by foreign and do-
mestic authors in the field of scientific activity assessment and science management.
Results. The main international models for scientific activity assessment are systematized.
The Azerbaijani model for scientific activity assessment is analyzed, identifying its institu-
tional advantages and systemic limitations. Recommendations for developing a more ef-
fective, transparent, and efficient model for scientific activity management are developed.
Conclusions. The need for the Azerbaijani scientific activity assessment system to transition
to a multi-level and multi-factor hybrid model combining bibliometric indicators, qualitative
expert assessment, and socioeconomic impact indicators is substantiated. The introduction
of performance-based funding, strengthening scientific ethics institutions, and the develop-
ment of a national scientific information database will improve the transparency and quality
of assessments, as well as enhance the international competitiveness of national science.
Keywords: research evaluation; science policy; bibliometrics; expert assessment; perfor-
mance-based funding; science management

Funding. No funding.

For citation: Mamedov Z.F, Kazimov M. Evaluation of scientific activity: internation-
al experience and national approaches. Information and Innovations. 2025;20(3):59-73.
(In Russ.). https://doi.org/10.31432/1994-2443.2025.16
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BBEAEHUE

B ycnoBumax coBpemeHHOro obuiecTBeH-
HOro pa3BUTMA HayKa BbICTYMaeT OOAHUM U3
Kno4yeBblX $akTOpOB, onpedendAwwmnx Ka-
4YeCTBO W pPe3yNbTaTMBHOCTb COLMANbHbIX,
SKOHOMMYECKUX M TEXHONOTMYECKUX MNpo-
ueccoB. VIMeHHO HayuHble unccnefoBaHUA
boOpMMpPYIOT OCHOBY MNOANIMHHBIX WHHOBA-
LW, KOTOpble, B CBOK ouepepb, obecneyn-
BAlOT YCTOMNUYMBOE pa3BUTME U MOBbILIEHNE
30 PEeKTMBHOCTN OOLLIECTBEHHOIO N 3KOHO-
Mmnyeckoro nporpecca [1].

B coBpemeHHbIX yHMBepcuTeTax oLeHKa
HayYHOM [eATeNbHOCTM paccmaTpurBaet-
CA He TONbKO KaK M3MepeHue WHANBUAY-
aNbHbIX OOCTUXEHUW wnccnegoBaTenen, Ho
N Kak NokasaTenb 3PPeKTUBHOCTU Hayu-
HOM nonutuku. llo3numa yHMBepCUTETOB
B MWPOBbIX PEenTUHrax, MHHOBALNOHHbIN
noTeHUmMan rocygapcTBa M €ro WuHTerpa-
UMA B DKOHOMMKY 3HAHMM HanpAamylo 3a-
BUCAT OT TOrO, Kak MMEHHO OCyLecTBnA-
eTCA OUEeHKa HayyHou [JeATeNbHOCTU.
B 5TOM KOHTEKCTEe NPUMHLUMUN «Mbl pa3BUBAEM
TO, UTO M3MepAEM» CTaAHOBUTCA OCHOBOM u-
nocodun Hay4yHoro ynpasnieHuns.

Llenb nccnegoBaHna cocTouT B TOM, YTO-
6bl NPOBECTN CPABHUTENbBHbBIN aHANN3 MEX-
AYHapOAHbIX MOoAenen oueHKM HayyHoun Je-
ATENbHOCTK, BbIABUTb OCOOEHHOCTU 1 NpOo-
6nembl HaUWMOHANbHOM CUCTEMbI OLIEHKM
B A3epbaligkaHe 1 pa3paboTatb pekoMeH-
pauum no dopmmpoBaHuto 6onee sddek-
TUBHOW, NPO3PaYvYHON 1 pe3ynbTaTUBHOWN MO-
LEeNnV ynpaBneHna HayYHOW AeATENbHOCTbIO.

OueHKa Hay4YHOW feATeNnbHOCTN Hanpas-
NeHa Ha onpeeneHne HayuyHbIX pesynbTa-
TOB nccnegosatenen, kadeap N yHUBEpCU-
TETOB C TOUKM 3pEHMA KauecTBa, MPOoayKTNB-
HOCTW 1 BO34EeNCTBUA. DTOT NpoLecc Bbinon-
HAET [1Be OCHOBHble QYHKLMN:

1. WHCTUTYyumoHanbHO-ynpaBneHye-
CKYl0 — c03[aéT 6a3y AaHHbIX AnA pacrnpe-
[eNeHnA HayYHbIX pecypcoB, HanpaBneHusa

rPAHTOB, KapbepHOro pocTa U NaaHMpPoBa-
HUA HAYYHOW MONNTUKMN.

2. MoTuBaLMOHHYI0 — Aenaet feAartenb-
HOCTb MccnegoBaTenen OpMeHTUPOBaHHON
Ha pe3ynbTaT U OTBETCTBEHHOCTb.

Mopgenn oueHKu, Kak NpaBuio, CTPOATCA
Ha KOJIMYECTBEHHbIX, KAYECTBEHHbIX U VM-
NaKTHbIX (BAVAOLWMX) KpUTEPUAX.

LLEAU OLLEHKW HAYYHOH
AEATEAbHOCTU U UX HAYYHOE
ObOCHOBAHHUE

AHanus 3BonLMM HayuyHOWN cdepbl CBU-
AeTeNbCTBYeT O TOM, UYTO B COBPEMEHHDbIX
YCNIOBMAX XapaKTep Hay4yHOW AeATeNbHO-
CTW NpeTepnen CyweCcTBEHHble U3MEHEeHMA.
[HamMMKa HayuHbIX NPOLLeCcCcoB, Hanpasne-
HWA Pa3BUTUA OTAENbHbIX OTPAC/IeN 3HAHNA,
dakTopbl, onpegenAalowmne pesynbTaTMB-
HOCTb UCCNENOBaHN, a TakKe OOLLeCTBEH-
HaA 3HAYMMOCTb MOJTyYaeMbIX HayUHbIX pe-
3yNbTaTOB CErofHsA CTaHOBATCA OOBEKTOM
CUCTEMHOIO N KOMMIEKCHOro aHanmsa [2].

OueHKa HayyHOW AeATeNnbHOCTU — 3TO
He MPOCTO CTaTUCTUYECKOE N3MEPEHME pe-
3yNbTaTOB, @ CUCTEMHbIN UHCTPYMEHT YNpaB-
NeHuA, onpeenAwwWwmn HanpasneHne, Ka-
4yeCcTBO U COUManbHOE BO3AENCTBME HayKN.
B mexgyHapogHOW npaktuvke uenn 3Toro
npouecca GopmMUpyOTCA NO TPEM OCHOB-
HbIM HanpaBiieHMAM: obecneueHne Kaue-
CTBa, MOTUBAUMA U CTUMYNMPOBaHMe, CTpa-
Ternyeckoe ynpasJeHue.

O6ecneyeHne KayecTBa

Hayka no cBoewn npupopge ABnsaeTca ca-
MOKOppeKTupyoLwenca cunctemon. Llen-
HOCTb WCCNefOBaHUA onpefensaeTca Tem,
HAaCKONIbKO OHO OCHOBAHO Ha HaAEXHOW
MeTOAONIOrK, BOCNPOU3BOAUMbBIX pPe3yib-
TaTax MU COOTBETCTBUMN MPUHATbIM HAayUYHbIM
ctaHgaptam. OueHKa HayyHoOW peATenb-
HOCTW MO3BOJIAET N3MEPATb HE TONbKO KO-
NMYecTBEHHble MoKasaTenu, HO N YPOBEeHb
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HayuyHoOn npogykTuBHOCTU. Cnctema obe-
cneyeHMA KayecTBa HanpaBfieHa Ha OLEeHKY
cnepyoLMxX acnekToB Hay4YHou paboTbl:

e MeTodoNornyeckas KOPPEeKTHOCTb:
06bEKTUBHOCTb rMnoTe3bl, MeTogoB cbopa
1 aHann3a JaHHbIX;

® OpPUIMHaNIbHOCTb: HOBblE MAen N Teo-
peTuyeckme mognenu, npuHocAwmne pobas-
NEHHYK CTOMMOCTb B CyLlecTBylLlee 3Ha-
Hue;

® HAfAEXHOCTb W MPO3PAYHOCTb: BO3-
MOXHOCTb NMPOBEPKU U BOCMPOU3BEAEHUA
pe3ynbraTos;

® 3TNYeckoe COOTBETCTBME: NpefoTBpa-
WweHne nnarvata, panbcmburkaumm gaHHbIX
1 N3BbITOYHOrO COABTOPCTBA.

B BenukobputaHum cuctema  REF
(Research Excellence Framework) npume-
HSIeT KPUTEPUN «OPUTMHANIBHOCTbY», «3HAUN-
MOCTb» M «Hay4Haa CTPOroCTb» AnA obecne-
YeHMA KauecTBa NCCnefoBaHnin'.

MoTusauuna n cTumynupoBaHue

B >SKOHOMMKe 3HaHUW YenoBevyecKun
KanuTan CTaHOBUTCA T[JIaBHbIM PeCypCOM.
MoTuBauma akagemMnyecknx COTPYAHUKOB
bopmupyetca He TONbKO 4Yepes 3apaboT-
HYIO MNaTy 1 CTaTyC, HO U Yepes3 Npu3HaHue
N CnpaBegnvBylo CUCTEeMy OueHKK. Ecnu
pe3ynbTaTbl HAYYHOW AEeATENIbHOCTU 0ObEK-
TUBHO U3MepPAITCA U MPU3HaHbl Npo3pay-
HbIMW, 3TO YCUNMBAET Hay4HbI NoTeHuman
nccnegosaTena v ykpennsaeT MHHOBALWOH-
HylO cpepy yuypexpeHusa. MexaHu3mbl mo-
TVBaUUW CO3[A0T UHAMBUAYaNbHbIE U KOJ-
neKkTuBHble GOPMbI MOOLPEHNA Ha OCHOBE
pe3ynbTaToB HayYHOWN AeATeNIbHOCTU:

e [ONOJIHNTENIbHbIE BbIMNNATbl U NPEMUN,

OCHOBaHHbIe Ha pe3yNbTaTUBHOCTY;

' Pebopma ynpaBneHUs HaykoW W BbICLUEN
wkonon B BenukobputaHun. URL: https: www.
imemo.ru/publications/policy-briefs/text/
reforma-upravleniya-naukoy-i-visshey-shkoloy-v-
velikobritanii (gaTa obpaueHus: 15.10.2025).

® MNPUCBOEHME HAayUYHbIX CTerneHen u 3Ba-
HUM Ha OOBEKTUBHOM OCHOBE;

® MPUOPUTETHBIN JOCTYN K UCCnefoBa-
TENbCKNM NPOEKTaMm;

e yKpernseHne akagemMmyeckomn penyra-
LunKn BHYTpM YHUBepcuTeTa. Ha mexay-
HapOAHOM ypPOBHe 3TOT NPUHLMN N3Be-
cTeH Kak performance-based funding
(bnHaHCMpOBaHME, OCHOBaHHOE Ha
pe3ynbTatax) U ABAAETCA K/OYeBbIM
3N1EMEHTOM YHUBEPCUTETCKOW NONu-
TUKM B TaKUX CTPaHax, kKak ABCTpanus,
lOxHaa Kopea n Hnagepnangpl.

Cuctema mMoTMBauun npesBpallaeT uenb

Hay4YHOW [eATeNIbHOCTU W3 «OTYETHOCTU»
B peafnibHOe co3faHme UHHoBauun. Mccne-
[0BaTeNb HaUMHaeT paboTaTb He «a1A OTYé-
Ta», a ANnd BO3OeNCTBUS.

CrpaTernyeckoe ynpasneHve

OueHKa Hay4yHOWN [eATeNIbHOCTU CAYXWUT
He TONMbKO ANA WHAMBUAYANbHOW OLEHKN,
HO 1 KaK NCTOYHUK CTpaTernyeckom nHoop-
MaumMn gnAa ynpaBneHUAa UHCTUTYLMOHASb-
HOM N HAaLMOHANbHOW Hay4YHOW MONTUKOM.

Pe3ynbraTtbl oueHKM NpefocTaBnAalT py-
KOBOZCTBY YHUBEPCUTETOB U rOCyJapCTBEH-
HbIM OpraHam BO3MOXHOCTW: HanpasiATb
Hayu4HbI MOTeHUMan B NpUopuTeTHble 00-
nactu; 3¢PpeKkTMBHO pacnpenensatb GpuHaH-
COBble pecypcCbl; OCHOBbIBaTb FPAHTOBYIO
N MeXAYHApPOAHYK MOAUTUKY Ha [OoKasa-
TeNbHbIX AaHHbIX; NJAHMPOBATb KafpOBbIN
noteHuman Hayku [3].

C TOUKM 3peHnAa cTpaTernyeckoro yrnpas-
NeHnA, oLeHKa Hay4yHOW AeATeNbHOCTU Bbl-
NOJHAET TPY KNoYeBble POnu:

1.  WHdbopmaumoHHas 6a3a gna ctpateru-
YeCKMX peLleHui: onpefeneHne Hanpasne-
HWW, FAe cnepyeT pa3BrBaTb UCCefOoBaHMA.

2. O6ocHOBaHMe pacnpepeneHus pe-
cypcoB: obecneyeHue nyylwnx MccnepoBa-
TeNbCKUX rpynn 6onbwmnmmn GruHaHCOBLIMU
cpeacTBamum.
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3. O6uwecTBeHHass OTYETHOCTb: MNpo-
3payHoe npepcTaBfieHNEe Hay4YHbIX JOCTU-
XeHun nepep obLWECTBOM M rOCyAapCcTBOM
[4].

B otuéte OECD “Science, Technology and
Innovation Policy Review”? oTmeuyaeTcsa, uto
ynpaBfieHne HayKon [OMKHO WU3MepATbCA
He TONbKO KOMMYeCTBEHHbIMM MOoKa3aTtena-
MK, HO K CTpaTernyecknmm pesysnbraTaMu
N NoKasaTeNiAMM BO34EeNCTBUA — TaKuMMU,
KakK TexHONormyeckne MWHHOBaUUKM, COUN-
anbHble TpaHchopmaLumK, 3SKONornyeckoe
BANAHME U T. O.

B 2010 rogy rpynnoi HaykoBefoB Oblin
chopmynmpoBaH MaHubecT anbTMETPUKY,
B paMKax KOToporo 6bina o603HaueHa 3aja-
Ya CO3[JaHMA WUHCTPYMEHTOB OMepaTMBHOM
OLEHKN BHMMAHMA K Hay4HbIM nybnukaum-
AM. DTV NHCTPYMEHTbl MO3BONAIOT MCCe-
[oOBaTeNAM OPUEHTUPOBATbCA B MaccuBe
onybnMKoBaHHbIX PaboT Ha paHHMX 3Tanax
MX pacnpocTpaHeHnAa. B TpaanUMOHHbIX
cucTemax NMomcka 1 OUEeHKM HayuYHOW nuTe-
paTypbl KMOYEBbIMU OPUEHTMPAMUN CAy>KaT
nokasaTenn UMTUPYeMoCTM U UMMNAKT-dak-
TOPbI XyPHaNnoB, OAHAKO MeXJy MOMEHTOM
nybnvMKauum n HakonaeHnem LMTUPOBaHNN
OObIYHO CyLLeCTBYeT 3HAUMTENIbHbIA Bpe-
MeHHOW nar. B 3TOM KOHTeKCTe anbTMeTpu-
yeckume MHAUKAToOpbl NPeacTaBnAlT cobon
AOMOSHUTENbHbBIA N ONepPaTUBHbBIN MUCTOY-
HUK UH)OPMaUMK, OTpakalolWmn MHTepec
K Hay4YHbIM pe3ynbTaTtam. [puHumnmanbHbim
npenMyLLecTBOM anbTMeTPUKN  ABRAeTCA
TakXKe MeXAuCuMnIMHapHaa HenTpasb-
HOCTb e€ nokKasaTefiel, YTo OTInYaeT ux ot
KNacCUYecknx MeTpUK LUTUPOBAHUA, YyB-
CTBUTENbHbIX K cneundurike oTaenbHbIX Ha-
YUHbIX obnacten [4].

2 OECD Science, Technology and Innovation
Outlook 2023: Enabling Transitions in Times of
Disruption, OECD Publishing, Paris. URL: https://
doi.org/10.1787/0b55736e-en) (nata obpalyeHus:
15.10.2025).

OCHOBHbIE MOAEAU OLLEHKH
HAYYHOU AEATEAbHOCTH
B MEXXAYHAPOAHOMU NPAKTUKE

B 1986 roay 6bina Bnepsble peanm3oBaHa
MacwTabHaA oueHKa McCefoBaTelbCKOM
AeATeNIbHOCTU YHUBEPCUTETOB B pPaMKax
mexaHu3Ma Research Assessment Exercise
(RAE), koTtopbin ¢ 2014 ropa TpaHcpopmm-
poBanca B cuctemy Research Excellence
Framework (REF) n ctan noBOpOTHbIM 3Ta-
NOM B MUPOBOW MpPaKTUKE OLEHKU HaYKW.
PacnpepeneHne rocygapcTBeHHoOro ¢u-
HaHCMPOBaHMA ObIIO HaNpPAMY YBA3AHO
C NO3MUUAMM YHMBEPCUTETOB MO OTAENb-
HbIM WNCCNEefOBaTeNIbCKUM HamnpaBiieHUAM,
yto NpMBeNo K GOPMUPOBAHUIO KOHKY-
PEHTHbIX PEUTMHIOB W KONNYECTBEHHOM
dMKcaumMm HayyHOW pe3ynbTaTUBHOCTW.
KntoueBbiM MeTO40IOMMYECKMM OCHOBAHU-
eM [aHHOW CUCTeMbl BbICTyMaeT 3KcnepTt-
HaA oueHKa, ocywecTBnaemas B popmare
He3aBUCMMOro Hay4YHOro peLeH3npoBaHuA
(peer review)3,

Oco3HaBasA oOrpaHUYeHUA U YA3BUMbIE
CTOPOHbI HAYKOMETPUYECKOrO MHCTPYMEH-
TapuvA, crneunannuctbl B AaHHOW ob6nactu
B 2015 rogy npeactaBunmv Tak Ha3blBaeMbln
NenpeHcknin maHudect. B pokymeHTte nog-
YEPKUBAETCA, YTO KOJIMYECTBEHHbIE MOKa-
3aTenn nyo6nMKauMOHHOM aKTUBHOCTU He
MOTYT BbICTYNaTb CaMOCTOATENIbHbIM OCHO-
BaHMEM ONA OUEHKN HayYHOW AeATesibHO-
CTU N JOSHKHbI MCNOJMb30BaTbCA B COYeTa-
HUW C cofeprKaTenbHOM SKCMEPTHOM OLeH-
Kon. Kpome Toro, B MaHndecte chopmynu-
pPOBaHbl peKoMeHZauun no paclnpeHunto
CNeKkTpa NPUMEHAEMbIX HAaYKOMETPUYECKNX
WHOWKATOPOB, @ TakKe Mo WX perynsapHo-
My KPUTUYECKOMY aHanm3y n nepecmoTpy

3 Volyanskaya V., Nazaykinskaya O. Research
Management: Trends and lIssues. April 9, 2021.
Available at SSRN. URL: https://ssrn.com/
abstract=4646780. http://dx.doi.org/10.2139/
ssrn.4646780 (nata obpatleHuns: 15.10.2025).
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C YYETOM N3MEHAIOLMXCA YCNTIOBUIA HayUYHO-
ro pasBuUTKA.

Bbubnnomerpuueckasa mogenb (metric-
based model) — Hanbonee pacnpo-
CTpaHEHHaAA MoJenb, npeanonararLwan
OLleHKY Hay4YHOW [EeATeNbHOCTU Ha OCHO-
Be KOJINYECTBEHHO M3MepAeMbIX MOKasa-
Tenen. K Takum nokasatenam OTHOCATCA
KONMYecTBO NybnmMkKauumn, 4YUCNo UNUTU-
poBaHun, nHaekc Xupwa (h-index), wvH-
LeKCcMpoBaHMe B HayuHbix 6a3ax (Scopus,
Web of Science), a Takke Kateropumn xyp-
HanoB B MUPOBLIX penTuHrax (Q1-Q4).
MNpeumywecTtBa: obecneumBaeT npo3pau-
HOCTb M BO3MOXHOCTb rnobanbHOro cpas-
HeHUsA; 3PPEeKTMBHO UCMONb3yeTCA B CUCTE-
Max PENTUHIOB 1 NPUHATUA peleHnin. He-
AOCTaTKN: OTParkaeT KONMYECTBEHHbIE, @ He
copepaTefibHble acneKTbl HAyYHOro BKIa-
[la; TPYAHO NpYMeHrMa AnA r'yMaHUTapHbIX
N coumanbHbIX HAyK, rae pesynbTaTbl YacTo
HOCAT KaueCTBEHHbI XapaKkTep”.

Mopenb >3KCNepTHON OLeHKUN Kaue-
cTBa (peer-review model) — B 31O MO-
Aenn  OueHKa MpoBOAUTCA 3SKCnepTamu
C copepkaTesibHOM TOUKK 3peHunsa. CTaTbn,
MOHOrpadmm 1 NPOEKTbl aHaNN3NPYTCA
Nno KpUTEPUAM HayYHOWN HOBU3HbI, METOLO-
NOrNYeCKOro YpoBHA 1 NOTEHUMana npume-
HEeHUA.

B 1986r. 6bIn BBeAeH NepBbIt BapuaHT
nopobHon cnctembl — Research Selectivity
Exercise (RSE), B paMKkax KOTOpPOWN KOMUTETbI
SKCMNepTOB OLEHUBANN pesynbraTbl Ha UC-
cnepgoBaHua 1 paspabotku (UP). B ntore nH-
CTUTYLUMOHanbHoe $rHaAHCMPOBaHNe 6bino
nepeHanpaBieHO YHMBEpPCUTETaM C Hau-
nyywmnmm pesynbtatamm [5].

B BenukobputaHum B pamkax Research
Excellence Framework (REF) kaxxgbie 5-6 net

4 MNMpumepbl npumeHeHuna: Clarivate Analytics
(WoS), Scopus (Elsevier), Shanghai Ranking, QS
n Times Higher Education (gmata o6paleHus:
15.10.2025).

NMPOBOAMNTCA 3KCMepTHaA OLEeHKa Hay4YHOWN
AeATenbHOCTY yHuBepcuTeToB ([MpenmyLue-
CTBa: YUMTbIBAET HAYUHYIO FYOUHY 1 NHTEN-
NEeKTyasNlbHYI0 OPUTMHANbHOCTb, MO3BONAET
rTMOKO MPUMEHATb KPUTEPUU ANA PasHbIX
AVNCUMNANH. HepocTaTKu: CyllecTByeT puUcK
CyOBbEeKTUBHOCTU U BAUAHUA «aKafjemuye-
CKNX FPYNNUPOBOK»).

Mopenb, OCHOBaHHasA Ha pe3ynbTaTax
nadpdpekTuBHoctn (PRFS) — Performance-
Based Research Funding System (PRFS)
obecneunBaeT pacnpegeneHne rocyaap-
CTBEHHbIX TPAHTOB YHMBEpPCUTETaM B 3a-
BMCMMOCTM OT KauecTBa MX Hay4yHbIX pe-
3ynbratoB. OUHaHCMpPOBaHWE pe3ynbraTta
(performance contracts) Asnaetca ¢popmoin
3aKJ/IlOUYEHNA KOHTPAKTa MexXxAay YHuBep-
CUTETOM W TOCY[APCTBEHHbIMM OpraHamu.
B 3TOM KOHTpaKTe yKa3blBalOTCA LieneBble
NHANKATOPbI, KOTOPbIX YHUBEPCUTET 06A3Y-
eTCcA [OCTUYb, MONyYan AaHHbIN ob6bem u-
HaHCMpOBaHUA [6].

DurHaHCKMpoOBaHMe pacnpenensaeTca npo-
MOPLUNOHANbHO HayYHOW MNPOAYKTUBHOCTU
YH/BEPCUTETOB, UTO CTUMYNUPYET KOHKY-
PEeHUMIO 1 MOBbIWEHNe KayecTBa nccnemo-
BaHuN [3].

Mogenb counanbHO-3KOHOMMNYECKO-
ro BO3eNCTBMA — B NOC/e[HMe roabl BO
MHOIMX CTPaHaX OLIEHMBAETCA He TOJIbKO
aKagemmnyeckas, HO 1 coumanbHas, SKOHO-
MMYECKan 1 SKONormyeckas 3Ha4MMoCTb Ha-
YyYHOWN peAtenbHoCTU. KpuTepun: BnnaHmne
pe3ynbTaToB UCCIefoBaHNn Ha popmMmpoBa-
HUe rocyfapCTBEHHOW NOINTUKN; SKOHOMMU-
yecknn 3PpPeKT OT NAaTEHTOB N MHHOBALUI;
B3aMMOAeNCTBMEe C OOLeCcTBOM U CpeacTBa-
MM MaccoBon MHpopmaumn. B bputaHckom
cucteme REF ocoboe BHUMaHMe ypenseTca
pa3geny Impact Case Study, fOKymeHTW-
pylowemMy peanbHoe coumanbHoe BO3AeN-
CTBME HaYUHbIX NCCNIe0BAHNUN.

B BenukobpuTtaHuu, 3HaUUTENBHO YKpe-
nunacb CBA3b YHMBEPCUTETA C SKOHOMMUKOM
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n obuectsoM. «B Hauane XXI B., Korga 3Ko-
HOMMKa 1 06LEeCcTBO OCHOBaHbl Ha 3HAHWAX,
pOnb YHUBEpPCUTETA BO3pOCHa ele bonblue.
He TONbKO 3HaHWA, nccnegoBaHUA N KBanu-
brKaunm nM3mepATCA Kak dKOHOMUYeCKas
N CcoLManbHaa LEeHHOCTK, HO B 6onee wnpo-
KOM CMbICNie akajeMunyeckme Hayku cTanu
«9KOHOMUYECKMMM OBUraTeENAMU», HA KOTO-
pble ONMPaITCA U PbIHOK, U rocyaapcTBo» [7].

Mm6épungHaa mopgenb — ob6beanHAET
6ubnromeTprnyeckmne, KayeCTBeHHbIe N CO-
LNanbHO-OPUEHTMPOBAHHbIE noaxopbl.
Mporpamma Horizon Europe EBponenckoro
Coto3a ABNAETCA OQHMM 13 NepegoBbIX Npu-
MepoB 3Ton mogenu. OueHka NpPoOBOAMUTCA
C MCNOSIb30BaHMEM MYNbTUANCUUMNINHAP-
HOro noaxopa v 6asnpyeTca Ha NPUHLMNaX
OTKpPbITOM HayKu (open science).

HALUUOHAADBHbBIE I'IQAXOAbI

B OLLEHKE HAYYHOU AEAATEAbHOCTH:
ASEPBAUAKAHCKWUU OMNbIT

U NPOBAEMbI

OfHMM M3 KNIOYEBbIX HaMpPaBNEHUA CO-
BPEMEHHOW Hay4HOW MNOMUTUKN ABNAETCA
oueHKa 3GGEeKTMBHOCTN HayYHOWN feATenb-
HOCTM. DTOT Mpouecc MMeeT cTpaTerunye-
CKOe 3HaueHne He TONbKO ANA onpepgene-
HUA NHAMBUAYANbHbIX OOCTUMXEHUIN nccne-
[OBaTenen, HO 1 ANA ynpaBieHUA HayKoW,
pacnpegeneHna pecypcos, GopmMmpoBaHua
PENTUHIOB YHUBEPCMTETOB U MOAUTUKK
rPaHTOB".

B AsepbanpxaHe OLeHKa Hay4yHoOWn fJe-
ATENbHOCTM Ha MPOTAXEHUM AONrnx net
CTpounacb B OCHOBHOM Ha $bopmMasnbHON aT-
TecTauun N Nyo6nnKauMOHHOW aKTUBHOCTM.

> Shafa T. Aliyev. Modern universities: new
challenges, trends, paradigms and expectations.
70th International Scientific Conference on
Economic and Social Development. Baku, 25-26
June, 2021. P. 85-94. URL: https://www.proquest.
com/openview/46456612f9ad65c31dcdac7864de
9d27/1?pqorigsite=gscholar&cbl=2033472 (paTa
ob6pauieHumsa: 15.10.2025).

OpHako 3a nocnegHee fecATUNETUE WHTe-
rpauma B rnobanbHoe HayyHoe MpPOCTPaH-
CTBO, TPEOOBAHNA MEXAYHAPOAHbIX 6a3 NH-
AEeKCMPOBAHUA N nepexof K pe3ynbraTus-
HOW Hay4YHOW AeATeNIbHOCTM CO34anun HOBble
Bbl30Bbl. B cTaTbe NpoBOANTCA aHanUTUye-
CKWI aHann3 ocobeHHOoCTeN HaLNOHaNbHOMN
MOJENN OLIEHKN, €€ CUNbHbIX 1 cnabbix CTo-
POH, a TakXKe Npobnem aganTaumm K mexay-
HapOAHbIM CTaHAAPTaM.

ST1anbl OPMNPOBAHNA CNCTEMbI OLLEH-
KV Hay4YHOW AeATenbHOCTUN B A3epbang-
)KaHe:

1. CoBetrckoe Hacnegue. Cucrtema
ynpaeneHna Haykon B CCCP 6bina ueH-
Tpanu3oBaHHOW 1 nNnaHoBon. OueHKa Ha-
YUYHOW OeATeNnbHOCTN OCHOBbIBanacb npe-
NMYLLECTBEHHO Ha MNPUCBOEHUUN YYEHbIX
cTeneHemn, 3BaHNN 1 BbIMOMIHEHUW MJ1AHO-
BbIX 3aaHNN.

2. NMepexopHbinn nepuog (1990-2010).
B 3TOT nepuop cuctema oueHKM He cmorna
NOMHOCTbID OCBOOOANTLCA OT CTApPbIX Me-
TOLONOrMYEeCKNX OCHOB. OCHOBHbIMUN KpU-
TEPMAMN OCTaBalIMCb OTYETHI, aTTecTauu-
OHHble JOKYMEHTbI 1 KONMYecTBO Nybnnka-
Unn.

3. HoBbili MHCTUTYUNOHANDbHbIA 3Tan
(2010-HacToAwee Bpems). C npuHATUEM
3akoHa «O Hayke» (2016 T.)5, peanusauuen
cTpaternn «MHTerpauyma Haykm un obpaso-
BaHMA», @ TaKXe BKI/IIOYEHMEM WHHOBaLM-
OHHbIX UCCNefoBaHNN B NPUOPUTETLI CTPa-
Ternn «Asepbangkan-2030» 6binn Co3aaHbl
nNpeanocbIKN AnAa MOAepPHMU3aL M CUCTEMDI
oueHkn. CoBmecTHble npasBuna Bbicwen at-
TecTaunoHHom komuccnm (BAK) n MuHnctep-
CTBa HayKn 1 06pa3oBaHmA onpeaennnm me-
XaHM3Mbl N3MEPEHNA HAYUHbIX Pe3yfbTaToB
1 GOpMMPOBaHNE HOPM HayUHOW STUKM.

¢ 3akoH «O Hayke». URL: https://e-ganun.az/
framework/33488 (pnata obpauieHmsa: 15.10.2025).
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Kak nuwet npo¢. b. Atawos, «rnaBHas
uenb AzepbanmgkaHa — K 2030T. cTaTb Ha
YPOBHE MMPOBOro cO0bLLEeCcTBa SKOHOMMYe-
CKW 1 MONUTUYECKM Pa3BUTOM, KOHKYPEHTO-
CNOCOOHON CTpaHOW. [NAa AOCTUKEHUA 3a-
ABJIEHHOWN Lenun, MOMMMO peLLeHNA APYrmx
NPUOPUTETHBLIX 3aAay, Heobxoarmo obecne-
UNTb 3@ CYET MOLLHOW Hay4yHO-UCCnefoBa-
TENbCKONM AeATeNbHOCTU KauyeCTBEHHble Mno-
Ka3aTenm KOHKYPEHTOCMOCOOHOCTM BbICLUNX
yuyebHbIX 3aBefeHUN Ha MeXAYHapOOHOM
YPOBHe Ans $opMUpPOBaAHNA YeNOBEYECKOTO
KanuTana C BbICOKMMU 3HAHUAMM, HaBbIKaMMU.
710 TpebyeT popmunpoBaHma B Azepbangka-
He HaLWOHaNbHbIX HAYYHO-UHHOBALMOHHbIX
YHUBepCMTETOB, obecneumBalowWwmx OCBOe-
HWe, WCNOoJSIb30BaHME N pPacnpoCTpaHeHue
HOBbIX 3HAHWUI N TeXHoMornm» [8].

A3zepb6angxaHcKaa Mmofenb OLeHKN Ha-
YUYHOW feATeNbHOCTN

AzepbangxaHCcKasa MOAesnb OLEHKN Hayu-
HOW [eATeNbHOCTN HaXOAMTCA Ha 3Tane nH-
CTUTYLUMNOHANbHOIO CTaHOBNEHUA N NocCTe-
NneHHOM TpaHchopmaumm OT aAMUHUCTPA-
TUBHO-OTYETHOrO MOAXOAA K pesynbTaTuB-
HO-OpMeHTMPOBaHHOW cucteme. B nocnepn-
HVe rofpl B CTpaHe cdopmupoBaHa 6a3oBas
HOPMaTMBHO-MPaBOBasA W OPraHM3aumnoH-
HaA apXMTeKTypa, HanpaBieHHaA Ha MOaep-
HM3auunio HayyHown cdepbl M MHTErpaymio
B MeXJyHapOoAHOe Hay4YHOe MPOCTPaHCTBO.

MpuHaTtne 3akoHa «O HayKe», peann3auma
rocyfgapCTBEHHbIX MPOrpamm, a Takxke pe-
dbopmMmpoBaHMe YHMBEPCUTETCKOrO ynpas-
NeHNA 3anoXWIyM OCHOBY [AnA rnepexopja
K 6onee CTPyKTYpMpOBaHHOMY W YyrpaBns-
€MOMY MPOLeCCy OLEHKN HayUHbIX pe3ysb-
TaTOB. B yHMBepcuTeTax ycunmsaetca ponb
Hay4HbIX AenapTaMeHTOB, BBOAATCA MOKa-
3aTenn pesynbTaTMBHOCTY, (POopMUPYIOTCA
BHYTPEHHMEe perfnameHTbl MOHUTOPUHIa ny-
ONMMKaLUMOHHOM aKTUBHOCTA M MPOEKTHOMN
paeatenbHocTU. CylWwecTBEHHbIM 3/IeMEHTOM

MOZenn CcTano CTUMYMPOBaHWE Hay4HOW
aKTUBHOCTM MONOAbIX UccnegoBaTtenen ve-
pe3 rpaHToBble MexaHu3mbl OoHaa pa3Bu-
TUA HayKW, YTO CNocobCTBYeT OOHOBNEHMIO
KagpoBOro noTeHurana 1 noBbIWEHNIO KOH-
KYPEHTOCNOCOOHOCTN MCCNeaoBaTeNbCKOM
cpefpbl.

B TO ke Bpema gOMUHMPYOLEN XapaK-
TEPUCTMKOW TeKyluern Mofenu OcCTaércA
XKECTKaA OpUEHTaLMA Ha KONMMYECTBEHHbIE
6ubnnomeTpuyeckne nokasatenu, npexge
BCEro nyb6numkaumm B MeXayHapopnHbix 6a-
3ax Scopus n Web of Science. 3to npuseno
K OopMMpPOBaHUIO Y3KOro npeactaBieHus
O Hay4YHOW pe3ynbTaTUBHOCTU, MPU KOTOPOM
HeJOOLEeHMBATCA MUCCNefoBaHNA Hauuo-
Ha/lbHOrO Xapaktepa, ryMaHUTapHble 1N me-
XAUCUUNAMHAPHDbIE HaNpPaBNeHWA, a TakxKe
nyonukauum Ha rocyfapCTBEHHOM A3blKe.
NMnopT mexayHapoAHbIX KpuTepues 3a-
YyacTyl ocyllecTBnAeTca 6e3 fOCTaTOYHOM
ajantaunmn K NIOKalbHOMY HayYHOMY KOH-
TEKCTY N CTPYKTYpe HaUMOHaNbHON 3KOHO-
MUKW 3HAHWUMN.

CywecTBeHHbIM OrpaHUYeHreM mopenu
ABNAETCA He[OCTaTOYHAsA pPas3BUTOCTb CU-
CTeMbl HE3aBUCMMOW SKCMEepPTHOMN OLEHKMW.
JKCnepTHble npouedypbl Hepeako HOCAT
dbopmanbHbIN XapakTep 1 YCTYNaloT Mo 3Ha-
YNMOCTW MeXaHUYeCKUM MoKasaTesnam, 4YTo
CHKaeT KauyecTBO MPUHATUA yrnpaBiieH4e-
CKUX pelIeHnn N NCKaXKkaeT CTUMynbl Onsa
nccneposatenen. B ycnosumax cnaboro skc-
nepTHOro ¢punbTpa BO3pacTaeT PUCK UMUTa-
LMOHHOM HAay4YHOW aKTUBHOCTW.

OTtpoenbHOM Npo6GNemMHON 30HOW OCTa-
6TCA 3TMYeCcKoe M3MepeHMe OLEHKM Hayu-
HOM peATenbHOCTU. OTCYTCTBME MKECTKUX
N 3PPEeKTUBHO NMPUMEHSAEMbIX MEXAHN3MOB
NpPOTVBOAENCTBUA mynbTuaddunmaumm,
OVKTMBHOMY COABTOPCTBY U Myb6nukaumam
B TaK Ha3blBaeMblX «XULHUYECKNX» KYPHa-
nax nogpbiBaeT JoBepue K cucteme oueH-
KM N CHWKaeT e€ NerMTMMHOCTb KakK BHY-
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TPY akagemMmyeckoro coobulectsa, Tak 1 Ha
MeXOyHapOAHOM ypPOBHE.

Kpome Toro, B azepbanakaHCKo Moaenu
Nnoka HefoCTaTOYHO pPa3BUTbl UHCTPYMEH-
Tbl OLEHKN NPUKNAAHOro, SKOHOMMYECKOro
1 coymnanbHOro sdpdeKTa HayUYHbIX pe3ynbTa-
TOB. [MaTeHTbl, TpaHChEpP TEXHONOrNA, KOM-
Mepumnanusaymna pa3paboTok 1 BKIa HayKu
B pelueHne o6LeCcTBEHHO 3HaUNMbIX 3afay
OCTalTCA BTOPUYHBbIMU MOKa3aTenAmm, 4Tto
OrpaHNYMBaET CBA3b HayKu C peasibHbiM
CEKTOPOM SKOHOMMKU U roCcygapCTBEHHbI-
MU NpuopuTeTaMmm passuTuA.

B uenom asepbanpgxaHckaa mopenb
OLUEHKN Hay4yHOW [eATeNbHOCTU XapakTe-
pu3yeTca Hannumem WMHCTUTYLMOHANbHOIO
dyHAaMeHTa, HO COXPaHAET YepTbl Nepexoa-
HoM cuctembl. E€ panbHenwan 3¢dekTnB-
HOCTb 3aBUCUT OT nepexofa K MHOroypoB-
HeBOW U MHOropaKTOPHOW MoAenn, coyeTa-
lOLWEen KoNnyeCcTBEeHHbIe MoKa3aTenn C Kaye-
CTBEHHOW 3KCMEePTHOW OLIEHKOW, YCUeHNA
3TUYECKOro perynmpoBaHuNA U BHe[pPeHUA
MEXaHN3MOB pPe3yNbTaTUBHOIO PUHaHCK-
pPOBaHUA, OPNEHTUPOBAHHbIX HE TONIbKO Ha
ny6nMKauNOHHYI0 aKTUBHOCTb, HO U Ha pe-
aflbHOe Hay4yHoe, TeXHOIornyeckoe n coun-
anbHoOe BO3JeNncTBMe.

B cBOEM BbiCTynneHUn no cnyyato 80-ne-
™A HaunoHanbHoOW akagemunn Hayk Asep-
6angxaHa [Mpe3ngeHT AsepbangaHCKoMN
Pecny6nukn Nnbxam AnveB akLeHTUPOBAs
BHMMaHMe Ha HeEOOXOAMMOCTN MOBbIWEHNSA
NPaKTUYeCKON OTAAUM HayKu, eé opueHTa-
UMM Ha NpUOpUTETbI COLMANbHO-IKOHOMM-
4YeCKOro pasBUTUA CTPaHbl U YKpenneHus
CBA3WN MeXAYy HayYHbIMW MCCnefoBaHUAMU
N rocygapcTBEHHbIMY CTpaTermyeckmm 3a-
Javyamun’.

7 BbictynneHme Mnbxama AnveBa Ha cobpa-
HUM, nocBAweHHom 80-netnio HauwnoHanbHoOM
akagemun Hayk AsepbangkaHa. URL: https://
president.az/ru/articles/view/70689 (pmata o06pa-
weHua: 15.10.2025).

Ocob60 nopyépKMBanoCb, 4YTO Hay4Has
LEeATENbHOCTb [O/MKHA OLEeHMBATbCA He
TONIbKO MO pOpPManbHbIM KONTMYECTBEHHbBIM
nokasatenam, HO U MO peanbHOMY BKnagy
B pPa3BUTME SKOHOMMKW, TEXHONOMUN, Ye-
NOBEYECKOro KanuTana W HauMOHaNnbHOWN
NHTENNeKTyanbHoM 6e3onacHOCTU. [JaHHbIN
Te3UC HaNpAMYI Koppenupyetr C Heobxo-
AVMOCTbIO Mnepexofa K MHOroypOBHEBOWM
N MHOro$pakTOPHOM MOAENN OLIEHKHN, CcoYe-
Taowen 6ubnnomeTpuyeckme MHAMKaTo-
pbl C KQYeCTBEHHOW 3KCNEPTHOW OLIEHKOWN
1 aHann3om obLecTBeHHOro a¢pdeKTa Hayu-
HbIX pe3ynbTaToB.

Tem cambim, CTpaTernyeckoe BUAEHNE,
npeactaBneHHoe [lpe3ngeHToM Ha o6u-
nee HAHA, noarteepxpaet, yuto [ajibHen-
Wwana 3sosnouna asepbangKaHCKON Moaenu
OLEHKN HayKn JOMKHA ObITb OpUeHTNPOBa-
Ha Ha pe3ynbTaTBHOE QUHAHCMpPOBaHMe,
noaaep>KKy NpPUOPUTETHbLIX UCCe[OBaHUI
N M3MepeHne HayYyHOro, TeXHONOrnMYeckoro
1 COUMaANbHOro BO3AEeNCTBUA, a HE CBOAUTb-
CA K MeXaHM4yeCcKoMy YYETY nybnmkaumoH-
HOWM aKTMBHOCTW. DTO MO3BONAET pacCcMa-
TpuBaTb pedopmMy CMCTEMbI OLEHKM Hayu-
HOW AEeATENIbHOCTM KaK YacTb 6bonee wmnpo-
KOW rocygapCTBEHHOW MONMUTUKM B cdhepe
HayKW 1 pa3BuUTUA.

OTMeTMM cunbHble 1 crabble CTOPOHDI
azepbangkaHCKON Mogenu OLEHKU Hayu-
HOW AeATEeNIbHOCTU.

CunbHble CTOPOHDI:

e Hannume HOPMATUBHO-MPaBOBOW 6a3bl
(«3aKOH O HayKe», rocyfapCTBEHHble Mpo-
rpamMmbl);

e popmMMpoBaHME MHCTUTYLMOHANbHbIX
OCHOB Pe3yNbTaTMBHOIO yNpaBAeHNA Hayu-
HOW [eATeNbHOCTbIO B YHUBEPCUTETAX;

® CTUMYNMPOBaHME MOJNOAbIX YYEHbIX
yepes rpaHTbl OoHAa Pa3BUTKA HaY K.

Cnabble cTOpOHbI 1 Npob6nembi:

® ype3MepHas opueHTauMa Ha 6ubnu-
oMeTpuyecKkme nokasaTtenn, YTO 3aHuKaet

68




Mamedov Z.F., Kazimov M. Evaluation of scientific activity: international experience and national...

2025;20(3):59-73

NHdhopmaums n nHHosauum / Information and Innovations

3HaYeHMe HaUMOHaNbHbIX U NyMaHUTapPHbIX
nccnepoBaHnii, B 0COOEHHOCTY BHeApeHMe
MEeXIAYHapOAHbIX KputeprueB — nybnuka-
umn B Scopus n WoS cTaHOBATCA KoYeBbl-
MU NOKa3saTenamu;

® HeAOCTaTOYHAA WHCTUTYLMOHasNbHasA
Pa3BUTOCTb CUCTEMbI SKCMEPTHOM OLIEHKN;

e cnabaAa 3Tuyeckaa perynauua: Mexa-
HU3Mbl NPOTUB MynbTUadPUAMauUn n ny-
6nMKaLmMi B «XMLLHUYECKNX» )KYPHanax;

® HeAOpPa3BUTOCTb OLEHKU MpPUKNag-
HOro 1 coumnanbHoro sgpdeKTa HayuHbIX pe-
3yNbTaToOB (NaTeHTbl, KOMMepLManu3auns).

Takum 06pa3om, HECMOTPS Ha Hanuuune
WHCTUTYLMOHANbHON © npaBoBoi 6asbl,
asepbangkaHCKOM CUCTEME OLEHKM Hayu-
HON [eATeNbHOCTM HeoOXOAMM MNepexopn
K MHOrOypOBHEBOW U MHOrodakTOpHOM
MOAENW, YyCUNeHNe 3TUYECKOro KOHTPOnA
N BHeApeHne MexaHU3MOB pe3yfnbTaTUBHO-
ro prHaHCMpPOBaHUA.

PE3YABTATbI U ObCY)XAEHUE

B BennkobputaHum Research Excellence
Framework (REF) oueHrBaeT He TONbKO ny-
61rKaLmm, HO 1 KauecTBO, a TaKXe coLuarnb-
HOe BO34eNCTBME NCCIIeAOBAHNN. DKCNepT-
HaA cuCcTeMa MHOrFOYpPOBHEBA, MpPO3payHa
N HenocpeacTBEHHO BAMUAET Ha pacnpepge-
neHve GMHaHCUPOBAHUA, CTUMYNNPYA KOH-
KYPEHLMIO MEXAY YHUBEPCUTETAMMN.

B Asctpanum cuctema Excellence in
Research for Australia (ERA) obecneunBaet
LeHTPaNIN30BaHHY 1 NPO3PayYHy0 OLEHKY
NPOAYKTUBHOCTM U 3OGEKTUBHOCTU Hayu-
HbIX UCCNeoBaHN, coveTasd KOMMYeCTBEH-
Hble N KaueCTBEHHbIE NOKa3aTesNu.

MexayHapogHaA npaKkTuKka MokasbiBaerT,
YTO OrpaHUYEHNE OLIEHKN TONbKO Konnye-
cTBOM Nyb6nmKauum n GopmanbHbIMU OTYE-
TaMn HeadpdekTnBHO. lepexon K pesynb-
TaTUBHOW, COLMANbHO OPUEHTMPOBAHHOM
N NPO3PAYHON CUCTEME OLIEHKM ABNAETCA
CTpaTerMyeckMmMm YCJIOBMEM  MHTerpauum

azepbangkaHCKon Hayku B rnobanbHoe
KOHKYpPEeHTHOe MPOCTPAHCTBO.

B nocnepgHue rogbl ny6nnkayMoHHas ak-
TUBHOCTb B MeEXAYHAPOAHbIX NHAEKCMpYe-
MbIX XypHanax, NpenMyLecTBEHHO Ha aH-
TMANCKOM A3blKe, BCE Yallle MCMNOoNb3yeTcs
B KauyecTBe OCHOBHOIO KpUTEPMA OLIEHKMU
Hay4yHoOn pJeATtenbHOCTU. [aHHbIN noaxon,
Kak NpaBuio, apryMeHTnpyeTca Heobxoau-
MOCTbIO MEXAYHAPOAHOrOo MPU3HAHWUA WUC-
cnepoBatena. Bmecte ¢ Tem 0QHOCTOPOHHAA
OpueHTaunA Ha 3TOT KPUTEPUN He YYUTbI-
BaeT BOMPOC MCMOMb30BaHUA HayUHbIX pe-
3yNbTaToOB B CUCTEME HaLUMOHasbHbIX NPUO-
PUTETOB U MHTEPECOB.

PasmelyeHre HayuyHbIX nyb6nnkaumin Ha
3apybexkHbIX nnatpopmax [eNCTBUTENIbHO
CNocobCTBYET POCTY UX MeXAYyHapOAHOM
BUANMOCTW, OOHAKO OAHOBPEMEHHO CHU-
XaeT AOCTYMNHOCTb 3TUX UCCNIefoBaHW aAna
HaLMOHANbHOrO HayyHoro coobuecTsa.
OrpaHnyeHHbI  JOCTYN K 3apy6exkHbiM
XKYpHanam, BblCOKaA CTOMMOCTb MOAMUCOK
1 A3bIKOBble bapbepbl NPUBOAAT K TOMY, UTO
OCHOBHbIMW TMOJIb30OBaTENAMN U BbIFOAO-
npuobpeTaTeNamMn HayuHbIX pe3ynbTaToB
CTAHOBATCA MHOCTPAHHbIE aKafjemMunyeckmne
LeHTpbl. [Tpy 3TOM 3HaumMTeNbHaA YacTb Ta-
KUX nccnepgoBaHnini GUHaHCUPYETCA U3 ro-
CyQapCTBEHHOro OaKeTa, TO eCTb 3a CYUéT
CpPeACTB HanoronnaTesbLKOB.

B nopo6HbIX ycnoBuAX HEKOHTponMpye-
MaA nepegaya HayuHblX pe3ynbTaToB B MEX-
AYHapOAHOe akageMmnyeckoe NpoCTPAHCTBO
aKTyanusumpyeT npobnemy Hay4yHOro cyBe-
peHuTeTa. B coBpemeHHOM mupe HayuyHoe
3HaHWe BbICTYMNAET He TOJIbKO OObEKTOM VH-
TenneKkTyanbHON AeATeNbHOCTA, HO N CTpa-
TErmyecKUM pecypcom, NCnonb30BaHMe KO-
TOPOro AOJIKHO ObITb COOTHECEHO C 3ajava-
MU COLMANbHO-3KOHOMUYECKOTO Pa3BUTUA
N HaunoHanbHom 6e30nacHOCTI.

HecmoTpa Ha To uto rnob6anusauma Ha-
yuyHOM cdepbl YaCTO MNpeacTaBnAeTcA Kak
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YHUBEPCANbHbIN U HENTPasbHbIN NpoLecc,
Ha MpakTuke eé npeumyllectsa B 0Onb-
Wen CTeNeHn KOHLUEHTPUPYIOTCA B CTPaHax
C pa3BuTON HayyHOW MHOPACTPYKTYpPOM
1 3HAUNTENbHbIM PECYPCHbIM MOTEHLNANOM.
B pesynbrate rnobannsaumoHHble npouec-
Cbl NpUobpeTalnT aCMMMETPUYHbBIA Xapak-
Tep 1 YCUNMBAOT PUCKM HAYYHOW 3aBUCU-
MOCTU A1 rocygapcTs ¢ GpopmupytoLlenca
Hay4Hown cuctemon [9].

MaTproTnYeCKnin NOAXo[ B HayuyHOM cde-
pe He NpeanonaraeT U3oNALMN OT MeXAY-
HapOAHOro akKajemMmyeckoro coobuecTsa,
a OPVIEHTUPOBAH Ha COrflacoBaHne Hay4YHoWN
AEATeNbHOCTY C NPUOPUTETAMIN HAaLMOHaNb-
HOro pa3sutusa. [proputeTHoe BKAKYEHne
HayUHbIX pPe3ynbTaTOB B HALUMOHaNbHbIN
Hayu4HbI 060POT, NOAAEPKKa BbICOKOKaye-
CTBEHHbIX Hay4YHbIX XypPHanoB 1 nnathpopm
Ha roCcyfapCTBEHHOM A3blke, BHeApeHune
NpaKkTUK MapanienbHoro onybnnmkoBaHus,
a Takke popmMmMpoBaHMe YCTONUYNBOW HaL M-
OHaNbHOM KYNbTypbl UMTUPOBAHUA BbICTY-
NatoT KNIOYEBbIMA MEXaHM3MaMUN [OCTUXKe-
HWMA JaHHoro 6anaHca.

B KOHeYHOM uTOore MHTEpPHALUMOHaNM3a-
LMA HAYKM He JOJKHA MPOUCXOAUTL 3a CYET
ocnabneHna HauMOHaNbHbIX HAY4YHbIX MWH-
TepecoB. DPPeKTUBHaAA HayyHas NONUTMKA
[O/MKHa obecneumBaTb He TOMbKO BHeLU-
HIOI0 aKageMn4yecKyto BUANMOCTb U MeXay-
HapoAHOe MpPU3HaHMe, HO 1 MpaKTMyeckoe
MCNOMb30BaHMEe HayuYHbIX pe3ynbTaToB AJA
COLMaNbHO-3KOHOMUNYECKOTO pa3BUTUA
CTpaHbl, 060CHOBAHUA YNpPaBIEHYECKMX pe-
WEeHNN 1N yKpenieHNAa HauWOHANbHOrO WH-
TenneKTyanbHOro noTeHumana.

HoBasa napagnrma oueHKn HayyHon pes-
TeNbHOCTM JOMKHa cbanaHCMpoBaTb CUTya-
Lnio, NPM3HaBaA BaXXHOCTb TOrO, UTO PasHble
HayuyHble Npodunm cNocobHbl co3aaTb Hau-
601ee NPOAYKTUBHbIA HAaYUHbIN pPe3ynbTarT.

AHanM3 MexaHM3MOB OLEHKN Hay4YHOM
peAatenbHocTn B AsepbanipxKaHe cBuAe-

TENbCTBYET O TOM, YTO MOBbIWeHNEe 3ddek-
TUBHOCTWN OENCTBYOWNX mMopenen Tpebyer
NnpoBefeHnA NoCefoBaTeNbHbIX U CUCTEM-
HbiXx pedopm. B 31O cBA3N 06OCHOBaAHHOMN
NpeacTaBnAeTCA peanv3auma  KoMMieKkca
B3aMMOCBA3aHHbIX MOAXOA0B.

Bo-nepsbix, LenecoobpasHo dopmupo-
BaHMe TMOPVAHOM MOJENN OLEHKU Hayu-
HOWN [eATeNnbHOCTWN, Npeanonarallen nH-
Terpauunio 6nbnmomeTpruyecknx nokasate-
nen, copeprkaTeslbHOM SKCNEePTHOW OLLEHKN
N NHONKATOPOB COLMANIbHOIO BO34ENCTBUA.
Takol noaxopn nossonaeTr obecneuntb 6o-
nee BCECTOPOHHIOW 1 cbanaHCMPOBAHHYIO
OL€HKY Hay4HbIX pe3ynbTaToB, BbIXOAALLYIO
33 pamMKn GOpPManbHOro KomyeCTBEHHOIO
N3mMepeHus.

Bo-BTOpbIX, BaXHbIM HanpaBneHneM AB-
naetcA cospaHne LleHTpa HayyHOW 3TUKWK
N OLEHKU, HafeNnEHHOro GYHKUNAMU MOHUN-
TOPUHra cobniofeHnsa NPUHLUNOB HayYHOW
[OOPOCOBECTHOCTK, BbIABNEHUA Mnarnata
N NHbIX GOPM aKageMMyecKnUx HapyLIeHUN,
a TaKXXe BHeAPEHNA N KOHTPONA STUYECKNX
CTaHAAPTOB B COOTBETCTBMMY C MEXKAYHAPOA-
HOW NPAKTUKON.

B-TpeTbnx, BHepgpeHMe MexaHn3MOB
dMHaHCMPOBaHNA, OCHOBaAHHbIX Ha pe-
3yNIbTaTUBHOCTU HAYYHOW [eATeNbHOCTY,
O6yneT cnocobcTBOBaTb YCUNIEHUIO OpPU-
eHTauMn WNCCNefOoBaHUA Ha [OCTUXKEHUe
KOHKPETHbIX U N3MEPUMbIX pPe3ysbTaToB.
B pamkax Takon cnctemol pacnpegeneHme
roCyAapCTBEHHbIX FPAHTOB U OLOAMKETHbIX
CpeacTB Mexay yHMBepcmTeTamm n nccne-
AOBaTeNIbCKUMN OPraHM3aumsaMn JOHKHO
OCYLLEeCTBAATbCA C YYETOM KayecTBa U 3¢-
bEeKTMBHOCTM MOMYYEHHbIX Hay4HbIX pe-
3yNbTaToOB.

B-ueTBEpPTbIX, HEOOXOAMMBIM ABNAETCA CO-
3[aHMe HauMOHaNbHOM Hay4yHOW UHPOpPMa-
unoHHom nnatpopmbl (Azerbaijan Research
Index), npegHa3HayeHHOW ANA KOHCONMAa-
LUK fAaHHBIX O HAaYYHbIX XKYpHanax, nybnmka-
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LMAX, NPOEeKTax 1 NokasaTenax HayyHon ae-
AtenbHocTN. DOpMUpPOBaHME €[MHOIO 3MeK-
TPOHHOrO peecTpa MOBbICUT NPO3PAYHOCTb
Hay4HOW cuctembl 1 6ygeT cnocobCcTBOBaTb
YKPenneHnio eé Nnpr3HaHnA Ha HauuoHanb-
HOM 1 MeXAYyHapPOAHOM YPOBHSX.

B-nAtbix, TpebyeTrca npoBefeHue uene-
HanpaBNeHHON MNONUTUKN MO CTUMYNUPO-
BAaHUIO MeXAUCLMMNAMHAPHbIX N MHHOBALU-
OHHbIX MCCnefoBaHMN. PacwimpeHne B3au-
MOAENCTBMA MeXIYy YHUBEPCMTETaMM, HaYyY-
HbIMW OpPraHu3auMaMN U MPOMbILISIEHHbIM
CEKTOPOM NMO3BOJINT MNOBbICUTb MPUKIAAHYIO
HanpaBNeHHOCTb WCCNef0oBaHWUN, YCUIUTb
WHHOBALMOHHbIA NOTEeHUMan u yBeNnYnTb
COLMaNnbHO-2KOHOMNYECKOEe  BO3[ENCTBUE
HayYHbIX pe3ynbTaTos.

Peanusauma yKasaHHbIX MNOAXO[OB MO-
3BoNUT chopmmpoBaTb B AsepbangkaHe
MHOIOYPOBHEBYIO 1 pe3ynbTaTUBHO-OPU-
E€HTUPOBAHHYI0O CUCTEMY OLEHKW Hay4YHOMN
LEATeNbHOCTM, OCHOBAHHYIO Ha COYeTaHuu
KONMYECTBEHHbIX N KaueCTBEHHbIX KpuTepu-
€B, 3TUYECKUX CTaHZAPTOB N OLEHKM obLie-
CTBEHHOro BO3[eNCTBUA HayKn. Takon nepe-
X0[ €O34acT NPeanocCbiKK ANA NOBbIWEHNA
3$PEKTUBHOCTM ynpaBneHUsa HayuyHon coe-
poN, YKpensieHua [OBepuA K pesynbratam
OLEHKM 1 NOBbILEHNA MEXAYHAPOLHOWN KOH-
KypPEHTOCNOCOOHOCTM HAaLMOHANbHOM HayKM.

3AKAKOYEHUE

HecmoTpa Ha To, UTO B NocneaHune roapbl
CUCTeMa OLIEHKM HayyHOW [eATeNbHOCTM
B A3sepbaig)kaHe Havyana oOOHOBNATLCA

B CTPYKTYPHOM MfaHe, Te3ncbl npesngeH-
Ta, O03ByYeHHble Ha 80-neTHem tobunee
AKagemun Hayk, NOATBEPXAAIT BAXKHOCTb
[anbHeNLWwero CoOBepLUIEHCTBOBAHMA HaLNO-
HanbHOW HayuyHoW mogenn. OCHOBHble Npu-
opuTeTbl Pa3BUTUA, NOAYEPKHYTble r1aBOWN
rocyfapcCTBa, MNOSIHOCTbIO COOTBETCTBYIOT
cnegylowmyM HanpasneHUAM:

e dopmMpoBaHME HALMOHANIbHOW pam-
KM OLIE€HKW, OCHOBAHHOW Ha MpuUHUWn-
nax NPoO3payvyHOCT, Pe3ybTaTUBHOCTU
N 3TUKW;

® OLEHKa 3KOHOMMYECKOro n couunanb-
HOro BO3[eNCTBMA HaYUYHbIX pe3ysbTra-
TOB;

e BHegpeHue ¢GUHAHCOBBIX CTMMYJIOB,
CBA3aHHbIX C KaYeCTBEHHOWN AeATenb-
HOCTbO UccneaoBaTenen.

AHanm3 TeKkywmMx MNOAXOAOB K OLEHKe
HayuyHoOW peATenbHocTM B A3epbangkaHe
NnoKasblBaeT, UTo Nepexos K bonee npo3pau-
HOW, 3TUYHOW W pe3ynbTaTUBHOW cUcTeme
ABNAETCA KPUTUYECKN BaXKHbIM AnA yKpe-
nneHna [OBepuA K HaUWOHANbHOW Hayke.
OueHKa Hay4YHbIX MPOEKTOB C TOUKM 3peHNA
NX 3KOHOMMYECKOro 1 COLMANbHOro BNUSA-
HMA NO3BONNT 6onee 3PpPeKTMBHO HanpaBs-
NATb pecypcbl 1 CTUMYNMPOBATb 3HAYNUMble
nccnegoBaHnsa.  BeepeHne  GMHAHCOBbLIX
CTUMYNOB, OPVEHTUPOBAHHbIX HA KayecTBO
paboTbl nccnegoBartenemn, co3gacTt MOTMBA-
LMOHHYIO OCHOBY /11 NOBbILEHWA HAYYHOM
NPOAYKTUBHOCTU U YKPEnieHUA KOHKYypeH-
TOCMOCOBHOCTN CTPaHbl Ha MeXAyHapoga-
HOW apeHe.
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AHHOTaumA. AkmyaseHocms. Manaa n3mMeHAeMOCTb 3HaYeHUW MnokasaTenen geatesb-
HOCTM HayKOrpagoB TpebyeT KOPPEKTUPOBKM NMOPOroBbIX 3HAYEHWNIA STUX NOKa3aTenen.
Lenneto cmamen ABNAETCA COBEPLUEHCTBOBaHNE NOAXOAOB K OLleHKe AeATeNIbHOCTM Hay-
KorpazoB, obecneunBaioLlee Kak nogaepxaHume nx BbICOKOro YpoBHA HayUYHO-TEXHOJO-
rMYecKoro pasBuUTKA, Tak 1 JanbHenwee pa3Butue. Mamepuasel u Memoosbl. icnonb3o-
BaNMCb HayKOMeTpuyeckme n CTaTucTUYeckne MeTofbl NCCrefoBaHNA COLMANIbHO-3KO-
HOMUYeCKnX cnctem. Pesyriemamel. [poBefeH aHann3 Hay4YHO-TEXHONOMMYECKOro pas-
BMTWUA HAYKOrPaZAoB U BbINOSIHEHNE TPebOoBaHWI K NX HayUYHO-NPON3BOACTBEHHbBIM KOM-
nnekcam. lNpegnaratoTca HanpaBneHNA KOPPEKTUPOBKN 3HAUYEHUI NOKa3aTenen, B TOM
yncne MeanaHHbIN NOAX0oA K U3MEHEHMIO MOPOroBbIX 3HAUYEHWI NMOKa3aTenen. Boigoosl.
Pe3ynbTtaTbl nccnefoBaHma MOTYT ObITb MCMOIb30BaHbl NPV BHECEHUN U3MEHEHUI B HOP-
MaTMBHO-MPaBOBbIE aKTbl MO NPUCBOEHMIO MyHULMMANbHbIM 06pa3oBaHUAM CTaTyca Ha-
yKorpaga.
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Abstract. Relevance. Low variability in the performance indicators of science cities
requires adjustments to their threshold values. This article aims to improve approaches
to assessing the performance of science cities, ensuring both the maintenance of a high
level of scientificand technological development and their further development. Materials
and Methods. Scientometric and statistical methods for studying socio-economic systems
were used. Results. An analysis of the scientific and technological development of science
cities and the fulfillment of requirements for their research and production complexes
was conducted. Directions for adjusting the indicator values are proposed, including a
median approach to changing the threshold values of indicators. Conclusions. The results
of the study can be used when amending regulatory legal acts on assigning science city
status to municipalities.
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BBEAEHUE

Haykorpagbl Kak oTaenbHble TeppuTopum
C BbICOK/M HayYHO—-TEXHONIOrMYECKMM NOTEH-
LManom, ABAAACb OMOPHbIMU TOUYKaMU pas3-
BUTUA He TONIbKO PervoHOB, HO N BCeN CTpa-
Hbl, NOJTYYalOT rOCYAAPCTBEHHYIO NOALAEPKKY
ANA nopaep)kaHua 1 JanbHenwero, cbanaH-
CMPOBAHHOIO  COLMANIbHO-9KOHOMMNYECKOTO
Pa3BUTMA N Pa3BUTUA UX HAYYHO- MPOU3BOA-
CTBEHHbIX KomnnekcoB (ganee — HIIK).

MNoctaBneHHble B CTpaternm HayyHO-
TEXHONOrMYeckoro passutna Poccuinckon
Depepauunmn’ uenn 1 3agaun ykasbiBaloT Ha
Heob6XxoANMMOCTb MNOBbIWEHNA TpeboBaHWIA
K HINK HaykorpafgoB ycTaHaBnvMBaeMbIX Ha
OCHOBaHWK TpeboBaHun depepanbHOro 3a-
KoHa? (ganee 70-03), KOTOpble HE MEHANUCH
c 1999 roga.

Lenbio nccnegoBaHmna ABNAeTcA coBep-
LUEHCTBOBaHME MNOAXOAOB K OLEeHKe fes-
TENbHOCTW HayKorpagoB, obecneunsaioLlee
Kak NopAep)KaHue ux BbICOKOrO YPOBHS
Hay4YHO-TEXHOMIOMMYECKOro pPasBuTUA, TaK
N JanbHenwee pa3BuTue.

AnAa [oCTUXKeHMA 3TOM uenu npuMeHs-
0TCA HayKOMeTpuyeckmne 1 ctatucTmyeckmne
METOAbl NCCNIe[OBaHMA AeATENbHOCTU COL M-
aNnbHO-3KOHOMMYECKMX cnuctem. N3 mHoxe-
CTBa KpUTepureB, NCMOJb3yeMbIX NPU OLEH-
Ke TepPUTOPUIN C BbICOKUM HayUYHO-TEXHU-
yeckMMm noTteHumanom [1-2], Haykorpagos
[3-5], nx HIK [6-8] n cbanaHCMPOBaHHOCTK
Hay4YHO-TEXHOMIOMMYECKOTO W  COUMabHO-
SKOHOMMYECKOrOo pPasBUTUA MyHMLMUNaNb-
HbIXx 06pa3zoBaHui [9-11] 1 pernoHos [12-
14], npoaHanu3smpyem Kputepuu, onpege-
neHHble 70-O3.

' YT1B. YKaszom lNpe3nageHta Poccuiickon QOepe-
pauun ot 28 dpeBpana 2024 r. N2 145 «O Crpaterum
Hay4HO-TEXHOIOrMYecKoro pa3sntna Poccnmnckonm
Qepepaunn».

2 cT. 2.1 nyHKT 8 QepepanbHOro 3akoHa OT
07.04.1999 N2 70-®3 «O cTtaTyce Haykorpaga Poc-
cunckon Qepepaymm».

MATEPUAADbI U METOADI
[ina aHanu3a Mcnonb3oBancb HayKome-
TPUYECKME 1 CTAaTUCTUUYECKME METOoAbl WC-

CNIef0BaHNsA  COLMANbHO-IKOHOMUYECKIX
cncTem.
PE3YABTATbI U OBCY)XAEHUE

K Kputepuam, onpegeneHHbiMm 70-O3 (Ha-
3BaHUA KpuTepres V. nprBeaeHbl B COKPa-
LLIeHHOM BapuaHTe), OTHOCATCA:

- ponAa pabotHmkoB HIMK B Haykorpage
(1) ponkHa 6bITb He HXe 20%:;

- pona mnccneposatenen B HINK Hayko-
rpaga (M12) gonxHa 6biTb He Hke 20%);

- gonAa ToBapos, npoussefeHHbix HIK,
B obwem obbeme Haykorpaga (M3) pomkHa
6bITb He HuXe 50%.

[poBedeHHbIN aHanu3  JeATeNbHOCTU
HIMK Haykorpagos u 1x ANHAMWUKWN pa3Bu-
TMA 3a nocnegHue 6 net (N0 mMaTepmanam
exxerogHbix CnpaBoK O pe3ynbTaTax aHanu-
3a COOTBETCTBMA NOKa3saTtenen Hay4yHo-Npo-
N3BOACTBEHHbIX KOMMJIEKCOB HayKorpagos
Poccunckon ®Pepepaunn TpeboBaHUAM,
YCTaHOBNEHHbIM NMYHKTOM 8 cTaTbyn 2.1 Pe-
AepanbHoro 3akoHa N2 70-03 «O cTaTtyce Ha-
ykorpaga Poccunckon ®epepaumn», n go-
CTUXKEHWNA pe3ynbTaTtoB, NpeayCMOTPEHHbIX
nnaHamy MeponpuATUA NO  peanunsauunu
cTparterum COUMNaNbHO-3KOHOMNYECKOro
pa3BuTnA Haykorpagos Poccunckon QOepge-
paunmn»?) ykasblBaeT Ha HeOOXOAMMOCTb A

3 OduuymanbHbI cant MuHobpHaykn Poccun.
Pazgen “Haykorpagbl”. CrnipaBku o6 oLeHKe cooT-
BETCTBMA MOKa3aTenen Hay4yHO-NMPOU3BOACTBEH-
HbIX KOMMNEKCOB HayKorpagos Poccuiickon Qepe-
pauumn TpeboBaHUAM, YCTaHOBSIEHHBIM MYHKTOM 8
ctatbu 2.1 MefepanbHOro 3akoHa OT 7 anpens
1999 1. N2 70-03 «O cTaTtyce Haykorpaga Poccuin-
ckon Qepepaumny, N OOCTUXKEHUA Pe3ynbTaTos,
NpPefyCMOTPEHHbIX MAaHaMU MeponpuATAA No
peanu3auumn cTpaTernn CoumanbHO-3KOHOMUYE-
CKOro pa3BuTMA HaykorpagoB Poccuinckon Pepe-
paumn B 2019-2024 rr. URL: https://minobrnauki.
gov.ru/about/deps/dkdno/naukograd/ (pata 06-
paweHuna: 01.09.2025).
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p,aanethuero Hay4YHO-TEXHONOIr’M4YeCKoro
Pa3BUTNA HayKorpaaoB MaMeHeHNA NOpPoro-
BbIX 3HAYEHWUI ITUX Kputepunes.

Ha camom pene, 3HauyeHus rMoka3are-
na A1 B 3TOT nepmofg y BCeEX HayKOrpagos
npakTn4yeckn He MeHanucb (tabnuua 1).

Ta6nuya 1. 3Ha4yeHus nokazamena N1 e 2019-2024 ze.
Table 1. Values of the 1 indicator in 2019-2024

Haykorpap fon
2019 2020 2021 2022 2023 2024
Buiick 20,35 20,52 20,59 20,53 20,07 20,19
Lly6Ha 43,81 47,05 41,70 46,24 84,53 60,79
KykoBcKui 40,41 37,08 37,50 39,78 29,14 30,13
KonbuoBo 77,70 77,70 73,73 70,00 68,60 60,90
Kopones 49,86 46,06 47,06 46,90 47,12 46,26
MwnuypuHck 29,48 28,92 29,06 30,87 30,34 47,08
OGHUHCK 45,76 44,03 43,89 29,31 44,18 26,66
PeyTtoB 24,41 24,32 24,12 24,34 23,67 29,22
CepnyxoB — — — — — 47,19
Tponuk 43,54 40,00 33,72 27,57 28,05 31,61
®psAzunHo 70,74 67,67 68,26 72,30 74,19 51,40
YepHoronoska 69,94 60,39 50,18 35,84 30,15 49,30

N ecnn Haykorpagbl buinck n O6HUHCK 6a-
NAHCMpPYIOT (3HaueHuAa M1 3Tmx HayKorpa-
AoB MeHee 30%) 0OKOI0 NOPOroBOro 3Have-
HuA U1 (20%), TO ocTanbHble HayKorpagabl
noanepXnBatoT CTabUNbHO BbICOKUI YpPO-
BeHb KonmyectBa paboTHukos HITK. Otme-
TUM, YTO NO CpaBHeHuto ¢ 2023 r. 3HaYeHnA
N1 B 2024 r. HEMHOIO YMEHbLNANCH Y Hay-
Korpagos [y6Ha, KonbLoso, Kopones, O6-
HUHCK 1 OpA3KHO.

3HaunTeNbHO XyXe obCTOUT Aeno C Ko-
NINYECTBOM HayYHbIX PAaOOTHMKOB M MpPO-
beccopcko-npenogaBaTenbCkoro CocTaBa
B HIK, xapakTepusylowmnmca rnokasarenem
N2 (tabnuua 2). B 2019-2024 rr. 3HayeHuA
nokasartena W2 y Haykorpafos mnpakTu-
Yyeckn He MEeHANNCb, XOTA MO CPaBHEHUIO
€ 2023 r. 3HayeHuAa U2 B 2024 r. HECKONbKO
YMEHbLUUANCb Y HayKorpagos [y6Ha, Konb-
uoBo, MnuypuHck, O6HUHCK, Tponuk n Yep-
HOronoBKa, a Yy Haykorpagos ®pAsnHo,

Buinck 1 MuuypurHcK 3HaueHna M2 6nunsku
K MOPOroBOMY 3HaYeHMI0.

3HaueHna nokasatensa M3 y GonblmH-
CTBa HAyKOrpafoB NMpaKTN4YeCcKn He MeHs-
nucb (Tabnuua 3), HO NPY 3TOM HECKONbKO
yBENMUUINCb No cpasHeHuto ¢ 2023 rogom.
Bnn3ok K noporoBomMy 3HauyeHuo 3TOT NOKa-
3atenb y Haykorpagos CepnyxoB, O6HMHCK
n buinck. OgHako, ecnn y ogHMX HayKorpa-
[0OB CTabWNbHO MNOAAEPKMBAKOTCA 3Haue-
HWA NOKa3aTenen, HaMHOro npeBsblLatoLne
NMOpPOroBble, TO Y HEKOTOPbIX 3HAYEHNA 3TUX
nokasatenen 6anaHCcMpyoT Ha FpaHK Nopo-
robix. OgHOM 13 NPUYKMH 3TON GanaHCMpPOB-
Kun ABnaeTca cnaboe BHUMaHME K Pa3BUTUIO
HIMK sTux HaykorpagoB: TpeboBaHUA — TO
K HIK BbINONHAIOTCA — HY 1 XOPOLLO, 3aTO
pewatoTca gpyrve (MoxeT ObiTb, He MeHee
BaKkHble) 3afaun. Ho ectb nu passutne HIK?
MNpoaHanunsnpyem n3meHeHne 3Ha4YeHnmn Co-
CcTaBnAawoLwWmMx nokasarenen N1-U3.
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Tabnuya 2. 3HayeHus nokazamernda N2 8 2019-2024 ze.
Table 2. Values of the 12 indicator in 2019-2024

fopn
Haykorpapn
2019 2020 2021 2022 2023 2024
bunck 23,12 24,43 21,81 22,15 20,96 21,18
Oy6Ha 24,49 21,44 21,12 1946 22,64 21,96
KykoBckuin 37,53 32,47 41,39 38,41 31,67 32,93
Konbuoso 36,89 34,47 33,92 34,31 33,12 27,32
Kopones 32,26 31,18 33,56 34,42 29,48 32,72
MwuuypunHck 28,21 28,63 26,46 29,26 27,31 21,62
OO6HUHCK 21,62 23,00 25,20 26,05 26,07 23,46
PeyToB 41,94 41,58 41,77 42,72 41,18 41,31
CepnyxoB — — — — — 23,41
Tponuk 53,68 57,50 51,12 54,91 54,39 50,23
OpAsnHo 20,66 21,48 22,11 21,89 20,27 20,64
YepHoronoska 23,12 39,12 38,20 37,47 38,77 36,92
Ta6nuya 3. 3HayeHus nokazamernsa V13 8 2019-2024 ze.
Table 3. Values of the I3 indicator in 2019-2024
lop
Haykorpap,
2019 2020 2021 2022 2023 2024
Buinck 54,11 52,63 54,77 51,40 51,64 55,85
Oy6Ha 76,38 80,11 75,36 96,17 108,24 97,53
PKyKoBcKuMi 59,48 49,02 38,43 57,27 52,48 109,83
Konbuoso 100,13 95,41 91,27 81,33 78,13 78,37
Kopones 77,26 70,45 69,12 70,44 68,51 84,09
MwuuypurHCK 81,45 87,06 83,16 91,09 89,50 93,81
OGHUHCK 53,47 72,29 78,24 55,32 76,97 54,22
PeytoB 93,41 91,15 78,14 85,26 82,22 98,07
Cepnyxos — — — — — 51,18
Tpounuk 99,04 87,34 55,48 70,17 52,47 98,99
®psazuHo 87,38 73,21 76,41 107,15 89,43 103,53
YepHoronoska 54,27 55,43 54,48 106,33 70,18 87,38
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No cpaBHeHunto ¢ 2019 rogom B 2024 ropy:

— UYNCNIEHHOCTb PabOTHMKOB HayKorpa-
[JOB yBenMumnnacb nNoYTu y BCeX HayKorpa-
[AOB, HO NPV 3TOM yBeNMYMIaCb U YNCTIEH-
HoCTb paboTHMKoB HIMK. OgHako, yMmeHblLue-
HVe 3HayeHun nokasatena W1 y Haykorpa-
10B buinck n OGHVHCK A0 3HAUYEH W, ONMN3KKNX
K MOPOroBOMY, yKa3blBaeT Ha OTCYTCTBUE
ornepexalLWero pocTa YMC/IeHHOCTH paboT-
HukoB HIK;

— [Jaxe HeKoTopoe yBefnyeHne YncneH-
HocTK paboTHmKoB HIK He npuBeno K yBe-
nuyeHuto nokasatena M2 y 6onblumHCTBa
HayKorpazos, a y Haykorpagos buinck, Opsa-
3MHO U MWYYPUHCK ero 3HayeHua yMeHb-
WMANCb NOYTU A0 MOPOroBOro, T. €. pocTa
KONMYyecTBa Hay4yHblX PabOTHMKOB U Mpo-

deccopcko-npenogaBaTesibCkoro  CocTaBa
NpPaKTUYeCKN HeT;
- 06bEMbI  NMpPOM3BEAEHHbIX TOBAPOB

HayKorpagamu yBemuununucb y Bcex HayKo-
rpagoB (Kpome YepHOronoBKu), HO yBenu-
YnnnMcb 06BEMBI NPOM3BEAEHHbIX TOBAPOB
HIMK. Ho 6nn3ocTb 3HaueHUIn nokasaTtenemn
N3 y Haykorpapos buinck n OBHMHCK K no-
pPOroBOMy 3HAaYeHUIO YKa3bliBaeT Ha OTCYT-
CTBUE OnepexaloLlero pocta 06bEMOB Npo-
n3sefeHHbix ToBapos HIK.

Mo»xHo nepecmoTpeTb cocta HIMK ¢ ue-
Nbl0  yBENNYEHNA KaK OOBbEMOB BbIMycKa-
emMon Npoaykuumn (BNMAeT Ha nokasaresb
N3), Tak n uncna cotpyaHunkos HIK (Bnusaet
Ha nokasatenb M1). Ho 6yget nn npu 3Tom
yBeNMYEHMEe YMC/IA HAY4YHbIX COTPYQHMKOB
n npodeccopcko-npenofaBaTeNlbCckoro Co-
CTaBa (BNMAET Ha CamMbll YA3BMMbIN Ha ce-
roaHALWHNN AeHb NoKa3aTens 2)?

Mo>HO nepecmoTpeTb U camu Tpebo-
BaHUA K HIIK. B kauectBe HanpaBneHun
KOPPEeKTUPOBKMN 3TVX TPebOBaHNN MOXKHO
NpeanoXunTb cnegyowme.

MepBoe: HeoOXOANMMO MPOBECTU KOp-
pekuuto GOpMyNMPOBOK KpuTepues, UC-
KMUMB 13 NoANyHKTOB 1) 1 3) nyHKTa 8

ctatby 2.170-MO3 «...3a NCKIOYEHNEM OP-
raHmsaumn, obpasywmx NHOGPaCTPYKTY-
py Haykorpafa», 4yto npuBegeT K 6onee
ACHOMY MOHMMAHWIO, YTO e Takoe AOonA
yncneHHoctn pabotHukos HIMK B obuien
YNCNEHHOCTU PAbOTHMKOB HaykKorpaga
n pona obbema NpounsBefeHHbIX TOBApOB
HIK B 06wem o6beme TOBapOB HayKorpa-
Aa (no KparHen mepe, He byaeT ponen 60-
nee 100%). [a, 310 y»KecTounT TpeboBaHUA
K Haykorpagam, YTO HeCKONbKO U3MEHUT
KapTVHY X BbINOJIHEHUA MO MokKasaTenam
N1 n U3. Tak, no pe3ynbratam geAtesnibHO-
ctn HINK B 2024 rogy no N1 He BbinonHun
6bl TpeboBaHMA Haykorpag buinck, a no
N3 — Haykorpagbl bunck, O6HMHCK n Cep-
NyXxoB.

BTtopoe: He npoBoaAa Koppekuuto ¢op-
MYNIMPOBOK KpUTEpMEB, U3MEHUTb 3Haue-
HMA MNOPOroBbIX 3HAYEHM MoKa3aTenemn
n1-n3.

B KauecTBe MOPOroBbiX 3HaYeHU Le-
neBbIX MOKasaTenen mornu 6ol 6bITb Npu-
HATbl MX MeAMaHHble 3HauyeHuA, KoTopble
pekoMeHA0BaNoCb Ucnonb3oBatb MexBe-
[OMCTBEHHOW KOMUCCUEN MO OLEHKe pe-
3yNbTaTUBHOCTN  OEATENIbHOCTU  HAY4HbIX
OpraHM3aunn, BbIMOMHAWMX HAyYHO-UNC-
cnefoBaTenbCckme,  OMbITHO-KOHCTPYKTOP-
CKMe N TexHoNornyeckne paboTbl rpaxaaH-
CKOFO Ha3HayeHWA, N HaWIOo OTPaAKeHMme
B ofobpeHHON Komuccmen «EguHon meto-
AVKe pacyeTa MMHUMAasbHbIX (MOPOroBbIX)
3HaYeHNI MoKasaTenen pesynbTaTUBHOCTU
ona pedbepeHTHbIX TPYNn U OLUEHKM opra-
HU3auuWi, BbIMNOMHAOWMX Hay4YHO-UCCe-
[OBaTeNbCKNe, OMbITHO-KOHCTPYKTOPCKME
N TeXHONornyeckrne paboTbl rpakAaHCKOro
Ha3HauyeHunA» (npotokon ot 18 mnona 2019 r.
Ne T - 66/np).

MepavaHHble NOPOroBble 3HAYEHUA WC-
Nofb30BaNNCb MPU aHann3e AeATeNIbHOCTY
MHU » noaTeepannn BO3MOXHOCTb UX Mpu-
MeHeHuA [15, 16].
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BbluncneHne megnaHHbIX 3HAYEHNI B 06-
LemM cnyyae oCyLecTBAAETCA ANnA HEeYeTHO-
ro KofinyecTBa 3HaYeHU No LeneBomy no-
KasaTento 1 YeTHOro.

[AnAa HeuyeTHOro KonmyecTBa 3HAYeHUN
Me[MaHa BblUMCNIAETCA KakK:

Med =NF%, (1)

roe NrHu— cpefiHee KONMYyecTBO 3HaYeHUn
no uenesomy nokasatento B cucteme [HL,
a ANA YEeTHOro Konm4yecTsa 3HaYEeHUN:

Med = (X2 4 2y /3, (2)

rae N +1 cnepymowee 3HavyeHne 3a
CpefHVM 3HayeHreM Mo LeneBoMy MokKasa-
Tento B cucteme MHL.

OfHako, NMpuUHMMasa MednaHHble Mopo-
roBble 3HauyeHwus, Hanpumep, Med wnn 0,5
Med, no pesynbraTam NepBUYHON MOCHe

NPUHATUA MOPOroB OUEHKU AeATeNIbHOCTU
HayKorpafloB npepgnaraemble MNOPOrosble
3HaueHuA obA3aTenbHO He OyayT NMpeopo-
neHbl oTAeNIbHbIMM HayKorpagamm (3To He-
n30eXKHO NPV MeguaHHbIX OLUeHKax), npwu-
4yem Mo pa3HOMY KOJMYeCTBY MoKasaTtesnen.
Tak gna megraHHbIX 3HAYEHUIN NOKa3aTenen
N1-N3 B 2024 roay, COOTBETCTBEHHO paB-
Hbix 31,61%, 25,39% un 90,60%, n 0,5 Med
(29,68%, 21,79% n 67,11%), KONNYECTBO Ha-
YKOrpagoB, KOTOpble He CMOryT npeoaoneTb
3TV noporu, npusefeHo B Tabnuue 4.

Mpn ycTaHOBNEHMM MOPOroBblX 3Hauye-
HURn, 6nn3knx K 0,5 Med (N1 =30%, N2 =22%
n U3 = 65%), byaem numeTb crieyioLyio Kap-
TUHY.

Camoe cepbe3HOe MOJNIoXKeHNe Yy HayKo-
rpafa buinck: 3HaueHve Bcex Tpex nokasaTe-
newn 6ygyT HUXKe NOPOroBbIX, T.e. HaJo byaeTt
CyLecTBeHHO ynyJwwaTtb geatenbHocTb HIK.

Tabnuya 4. Konudecmaso Haykozpaoos, He 8bINOJTHAWUX MpebosaHuA
Table 4. Number of Science Cities that Do Not Meet the Requirements

Nen/n Konunuectso KonnuecrtBo Konunuectso KonnuecrtBo
nokKasaresnel HMKe | HayKorpagos, nokKasarteneil HUXxe HayKorpapgos
Med 0.5 Med
1 Bce BbiWwe 0 Bce Bbilwe 7
2 OpuH 8 OpwuH 4
3 [Ba 2 [Ba 0
4 Tpwn 2 Tpwu 1

Mo ogHOMY noKasaTenio Nno pesynbTaTam
peatenbHocTn B 2024 rogy He npeogoneoT
nopor yeTbipe Haykorpaga. Ho ecnu Hayko-
rpagam PeyToB (M1 = 29,68%) n MnuypuHck
(N2 = 21,62%) He cnoxHO GypmeT npeopno-
neTb npeanaraembii nopor, To ana PpasmHo
(N2 = 20,64%) n ocobeHHo ana CepnyxoBa
(U3 = 51,18%) 3agaua 6onee cnoxHas, HO
BMOJIHE pellaemMas.

Ho Takyto KapTuHy Mbl 6yaem nmeTb Npu
noaxofe Ha3HaYeHUA NOPOrOBbIX 3HAYEHWUI

OT JOCTUTHYTOrO Ha CErofHAWHWA [AeHb.
A ecnn y4yecTb, UTO MOPOroBble 3HAYEHUA
Lenecoobpa3Ho yTBepXAaTb Ha CPOK, Mo
KpalHel mepe, He MeHee NATHaAUaTL net
(Ha 3TOT CPOK MPUCBAMBAETCA CTaTyC Hay-
Korpaga u yteepxgatotca Crpatermm coum-
aNlbHO-3KOHOMUYECKOTO Pa3BUTUS  HAYKO-
rPafoB, HampaBieHHble B TOM YUC/e U Ha
peLleHne NOCTAaBNEHHbIX 3a4aY HAYYHO-TeX-
Honormyeckoro paseutua Poccun), To nopo-
roBble 3HaUEHWsA JOJKHbI YUMTbIBATb ANHA-
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MUKy Pa3BUTUA HAYKOrpagoB 1 O6biTb BEKTO-
POM 3TOro pa3BUTKUA.

AHanu3 JaHHbIX Tabnuubl 5 NokasbiBaeT,
YTO NOPOroOBble 3HAYEHWA, YUUTbIBaOLLME ITY
AVNHAMUKY, 61TM3KUN K CpeHM 3HaUYEeHUAM.

N TpeTbe HanpaBneHne KOPPEeKTUPOBKN
TpeboBaHWI, NpeabABAAEMbIX K HayKorpa-
faMm — obbefuHeHne NepBoro u BTOPOro
HanpaBneHUn KOppPeKTUPOBKWU. lpn 3Tom
Heobxogumo OypeT ewé pa3 BepHyTbCA
K Ha3Ha4yeHMIo NMOPOroBbIX 3HaYEHU MOKa-
3atenen N1-U3.

Peanusauma meponpuATnn no passututo
HIMK HaykorpagoB TpebyeT onpegeneHHo-
ro BpemeHu. B cBA3n ¢ 3TMm Heobxoanmo

6ynet BHectn B 70-O3 cTaTbio, onpepens-
lOLLYI0, YTO MPUCBOEHHbIA CTAaTyC HayKo-
rpaga Poccunckon Pepepaunn oo BHece-
HMA W3MEHEeHWA B MOPOroBble 3HAYeHuA
COXPAHSIETCS 32 HUMU B TEYEHME TPEX NET,
Nno ncTeyeHun KoTopbix [MpaBUTENBCTBOM
Poccuiickon Oegepaumm NpuHUMaeTca pe-
LWEeHVe O COXPaHeHUU U NpeKpaLleHnn
TaKoro cratyca. B panbHenwem e mMoxeT
6bITb MPUHATO NPABUIO NMPUCBOEHMUA (co-
XpaHeHuA) cTaTyca HayKorpaga npu HeBbl-
MOSIHEHMN MOPOrOBbIX 3HAYEHUIN Kak Mo
KONMYeCTBY HEBbIMOMHEHHbIX MOKa3aTe-
nen, Tak 1 No nepuogy Mx HEeBbINOMHEHNA
U NPUHATO HOBOE.

Ta6bnuuya 5. BapuaHmel nopo208bix 3Ha4YeHUU
Table 5. Threshold value options

3Havenme lNMokasarenb

ni n2 n3
HencTeyiowee 20,00 20,00 50,00
CpenHee 40,74 35,18 76,12
Med 31,61 25,39 90,60
0,5 Med 29.68 21,79 67,11
OT gocTurHyToro 30,00 22,00 65,00
Ina pa3sutnAa 40,00 35,00 85,00

3AKAKOYEHUE

[MpoBefeHHbIN aHanu3 [eATeNbHOCTU
HayKorpafoB MokKasasj, 4YTo HecMoTpA Ha
TO, YTO BCe HayKorpafbl OTBeYaloT npenb-
ABNAEMbIM K HUM TpeboBaHUAM, ABHOWN Mo-
NOXNUTENbHON AMHaMUKN B pa3sutum HIIK
HayKorpagoB He Habntopaetca. OcobeHHO
STa HeraTMBHAA TEHAEHUUA KPUTMYHA Npu
npoaneHnn ctatyca gna HayKkorpagos, y Ko-
TOPbIX 3HaYeHUs noka3zatenen N1-U3 6nns-
K1 K MOPOroBbIM 3HaYEHUAM.

B HekoTOpoW cTeneHn Ha akTUBM3aLUIO
AeATeNIbHOCTN HayKorpagoB MO pPa3BUTUIO
HIK, a TakXe nopgaepaHue nUx BbICOKOro
YPOBHA y GONbLIMHCTBA HAayKOrpagoB; Ha-

npaBfeHbl Npeanaraemble NOAXOAbl K KOpP-
PEeKTMPOBKEe 3HaUeHUI nokasartenien, B TOM
yncne mMeamaHHbIN Noaxod K WU3MEHeHUIo
NMOPOroBbIX 3HAYEHWIN NOKa3aTenen, 1 Bapu-
aHTbl NPYHNMaEMbIX PeLleHUN.

YXe cenvyac no pesynbratam npose-
AEHHOro aHanu3a MOXHO ornpegenuTb,
B KaKMX HanpaBieHMAX HeobxoamMmo Kop-
pPeKTUpoBaTb CBOK [EATEeNbHOCTb Hay-
Korpagam AnAa CBOero fanbHeunwero Ha-
YUHO-TEXHONIOTMYECKOro pPasBUTUA, UTO
NO3BONNT NINWHWUIA pa3 NOATBEPAUTb, YTO
HayKorpafbl — 3TO ropofa HayKu C WH-
HOBALUMOHHbIM HAy4YHO-TEXHOJIOrNYECKNM
pa3BuTUEM.
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OTKkpbIiTUE BbicTaBKU «CTaptyeT Kybal»

18 ceHTAbGpPA 2025 ropa B LUTab-kBapTupe MexpgyHapogHoro LieHTpa HayuHow n TexHnuyeckom
Nupopmaumm (MUHTW, MockBa) cOCTOANOCH TOPXKECTBEHHOE OTKpbITUE BbiCTaBKM «CTapTyeT
Ky6al», nocBAWwEHHOM 45-neTnio nepBoro coBMecTHoro kocmmnyeckoro nonéta CCCP n Pecnybnu-
Kun Ky6a Ha kopabne «Coto3-38». dkcnosnuma 6bina nogrotoneHa MLUHTU coBmecTHo ¢ Poccmin-
CKMM roCyfapCTBEHHbIM apXMBOM Hay4YHO-TeXHUYeCKon AokyMeHTauumn (PTAHTL).

C NpMBETCTBEHHbIM C/TOBOM K Y4YaCTHUKaM obpatunncb aupektop MUHTU tOpuii JloHuakoB
n pupekTtop PTAHT[ MapuHa MantoTrHa. BaxHoe 3HaueHre COBETCKO-KYOUHCKOro coTpyaHuye-
CTBa B KOCMOCe oTMeTun TpeTuin cekpetapb JTaTnHoamepukaHckoro lenaptameHta MU Poccnn
OmuTtpun Ynkypos. Buue-npesngeHT Poccninckoro obuiectsa apyx6bl ¢ Kyboin reHepan-mariop
aBmaumm Muxamn Makapyk v gpyrve BbiCTynarowme nogyepkHynm, 4To NCTOPUYECKNA NONET
lOpuna PomaHeHKko n ApHanbgo Tamano MeHpeca ctan cMMBONIOM ApyObl Mexay Hapogamu m
Ba>KHbIM 3TanoOM B OCBOEHUM KOCMNYECKOro NPOCTPaHCTBa.

B uepemoHuun yyactsoBanu lMonHomouHbin MpeactaButens Apabckon Pecny6nuku Ervnet B
MUHTW, gupekTtop biopo Kynbtypbl ErvnTa B Poccuiickonn ®epnepaunn goktop Moxamep N6pa-
xnum Moxamep dnbcepraHu, 3amecTutenb gupektopa [lenaptameHTa MexxayHapO4HOro coTpya-
HuyecTBa MnHo6pHayku Poccun Bagmnm Cywmk, n.o. reHepanbHoOro gupekTopa locyaapcTBeHHOM
ny6nnyHOM HayuHo-TexHnyYeckon 6ubnmotekn Poccmm Hatanba MuxanbuyeHKoBa, reHepanbHbIN
anpektop Poccnnckoro goma MexayHapoA4HOro HayuYHO-TEXHUYECKOro cotpyaHuyectsa [Amu-
Tpun MpoTacoBcknin n apyrue oburuymanbHble nuua.

[OCTM O3HAKOMUAUCHL C PeAKUMM apXVBHbIMY MaTepuanamu, nnakatamu, ¢otorpapuamm m ¢
YHUKanbHbIM unbmom u3 apxmsos PTAHT[ «<Ha ogHon opbuTten.
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Exhibition “Cuba Takes Off!” is Opened

On 18 September 2025, the Headquarters of the International Centre for Scientific and Tech-
nical Information (ICSTI, Moscow) hosted the ceremonial opening of the exhibition “Cuba Takes
Off!", dedicated to the 45th anniversary of the first joint spaceflight of the USSR and the Republic
of Cuba aboard the Soyuz-38 spacecraft. The exhibition was prepared by ICSTI in cooperation
with the of the Russian State Archive of Scientific and Engineering Documentation (RGANTD).

Director of ICSTI Mr. Yury Lonchakov and Director of RGANTD Ms. Marina Malyutina addressed
the participants with welcoming remarks. Mr. Dmitry Chikurov, Third Secretary of the Latin Amer-
ican Department of the Russian Ministry of Foreign Affairs, noted the importance of Soviet-Cu-
ban cooperation in space. Major General Mr. Mikhail Makaruk, Vice President of the Russian So-
ciety for Friendship with Cuba, and other speakers emphasized that the historic flight of Yuri
Romanenko and Arnaldo Tamayo Mendez became a symbol of friendship between peoples and
an important stage in the exploration of space.

The ceremony was attended by Dr. Mohamed Ibrahim Mohamed EISergani, Plenipotentiary
Representative of the Arab Republic of Egypt to ICSTI, Director of the Cultural Bureau of Egypt in
the Russian Federation; Mr. Vadim Sushchik, Deputy Director of the Department of International
Cooperation of the Russian Ministry of Science and Higher Education; Ms. Natalya Mikhalchenko-
va, Acting Director General of the Russian National Public Library for Science and Technology; Mr.
Dmitry Protasovsky, Director General of the Russian House of International Scientific and Techni-
cal Cooperation; and other officials.

Guests became acquainted with archival materials, posters, photographs, and a unique film
from the RGANTD archives “On the Same Orbit".

IToanucaHo B reyaTs.
ITeyats opceTHas
Tupax 500 3k3.

Anpec pegakumu: 125252, Poccusi, Mocksa, yi. KyycuHeHna, a. 21-b

Tunorpacpusa AO «T8 U3natenbckue TexHomornm»,
Anpec Tuniorpacpun: 109316, Poccust, MockBa, Bonrorpanckuii rip-T, a. 42, kopr. 5.
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