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Abstract

Objectives. The work sets out to develop a comprehensive approach to grounding decisions aimed at advancing the
scientific and educational infrastructure of an engineering university. This includes selecting modernization policies
for the scientific and educational infrastructure, substantiating the format of scientific and educational infrastructure
objects in light of the diversity of current tasks, involving industry partners in implementing infrastructure policies,
as well as addressing resource support issues using mathematical formalization and analytical evaluation tools.
Methods. Methods of systems and strategic analysis, comparison and formalization, modeling and statistical
indicators, as well as change management, risk assessment, and strategy actualization approaches, were used.
Results. Ensuring the contribution of modern engineering universities to technological leadership is an ambitious
task that requires a focused approach to the development of scientific and educational infrastructure. One
effective solution consists in the creation of specialized laboratories, or mega-laboratories, which are considered
as an optimal format for the scientific and educational infrastructure. Such laboratories combine educational,
research, and communication zones, along with their respective advantages and typologies. The importance
of collaboration with industry partners in driving innovation, helping to ensure that educational programs, research,
and development align with market needs, is demonstrated. A mathematical model is developed for evaluating
projects associated with the establishment of a mega-laboratory based on a comprehensive system of indicators.
This model was used to formalize the procedure for selecting and financing of newly created scientific and
educational infrastructure.

Conclusions. Infrastructure constraints defined at the state level in the context of technological development and
the need to ensure technological independence are becoming a key challenge for engineering universities. This
necessitates the development of tools for seeking, justifying, and making managerial decisions. The described
comprehensive approach takes into account current requirements for scientific and educational infrastructure
facilities, including a high degree of integration between education and science, and the involvement of industry
partners in the development process in order to bridge the gap between education, science, and the demands
of the real economy. The formulated recommendations and proposed solutions effectively address the issues faced
by modern engineering universities within development programs.
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Pe3iome

Llenu. Lenblo ctatbn aBRsgeTca pa3paboTka KOMMIEKCHOro noaxoaa K 060CHOBAHMIO pPeLUeHni, HanpaBieHHbIX
Ha pa3BUTNE HAy4HO-06pPa30BaTENbHOM MHDPACTPYKTYPbI MHXEHEPHOIO YHUBEPCUTETA, BKITIOYAIOLLLErO BbIOOP MNO-
JNTUKN MOAEpPHU3aLMM Hay4YHO-006pa3oBaTenbHOW MHPPACTPYKTYPbl, 060CHOBaHME dopmaTa 0ObEKTOB Hay4YHO-
o6pazoBaTesibHON MHPPACTPYKTYPbl C YHETOM MHOroobpasns akTyasbHbIX 3a4ay, BOBIEYEHNE MHAOYCTPUASIbHbIX
napTHEPOB B peann3aLmio MHGPACTPYKTYPHOW NOINTUKK, @ Tak)Ke BOMPOChl PECYPCHOr0 obecneyeHmns, peannaye-
MOrO C MPUMEHEHMEM MHCTPYMEHTOB MatemMaTmn4eckon GopmManmn3danmm n aHaanmTU4eCckom OLEHKN.

MeToabl. B nccnenoBaHnm Cnosib30BaHbl METOAbI CUCTEMHOIO M CTPATErMYeCcKOro aHanmsa, MeToabl CPaBHEHMUS
1 dopmManmnzaumm, MeToabl MOAENNPOBAHNSA U CTATUCTUYECKNX NMOKa3aTeNnen, MeToapl ynpasneHns N3MeHEHNIMN
1 pyCkaMu, a TaKkxke MeTo, akTyanmsaumm ctpaTermm.

PesynbtaTtbl. MaclutabHble 3aaa4m No o6ecrneyeHnio BK1aaa COBPEMEHHbIX MHXEHEPHbLIX YHUBEPCUTETOB B [0-
CTUXKEHME TEXHOJIOMMYEeCKoro nuaepcTea TpebyioT 0coboro BHMMaHUS K BOMPOCaM pa3BUTUS Hay4yHO-06paso-
BaTeNIbHOM MHPPACTPYKTYpbl. DDPEKTUBHBIM PELLUEHNEM SABNSIETCH co3gaHne nabopatopuini ocoboro Tuna —
MeranabopaTopuii, KOTOpble paccMaTpMBalOTCa Kak ONTMMasbHbI dopmaT 06bekTa Hay4HO-0OpasoBaTeNbHOM
MHOPACTPYKTYpbl, COYeTaloWmii y4ebHble, NCCNef0BaTENbCKME N KOMMYHUKALMOHHbIE 30HbI C UX MPEUMYLLE-
ctBamMu 1 Tunonorveii. O60CHOBaHa 3HAYMMOCTb MAPTHEPCTBA C MHAYCTPUAbHBIMU NAapTHEPAMU Kak KJTIOYEBOrO
npariBepa pa3BuTtusg, 00ecrneynBaroLLLEro COOTBETCTBME 06Pa30BaTENbHbLIX MPOrpaMM, UccnenoBaHuii n paspabo-
TOK MOTPeBHOCTAM pbiHKA. PazpaboTaHa maTemMaTuyeckas MoAesb OLLEHKN MpoekTa co3aaHns Meranaboparopum,
OCHOBaHHas Ha KOMIJIEKCHOW CUCTEME nokasaTtesnei, No3BossioLwas GopmManrsoBaTb NpoLenypy Bbibopa 1 npu-
HATUA peLleHns 0 GUHAHCUPOBAHMM BHOBb CO34aBaeMblX 0ObEKTOB Hay4YHO-00pa3oBaTelbHOM MHPPACTPYKTYPHI.
BbiBogbl. OnpeaeneHHble Ha rOCY0apPCTBEHHOM YPOBHE MHPPACTPYKTYPHbIE OrPaHNYEHUs B YCIIOBUSX TEXHOO-
rMYecKoro pas3BuUTUS U HEOOBXOOMMOCTU AOCTUXEHUS TEXHONOIMYECKOro MAEPCTBA CTAHOBATCS OJ19 UHXEHep-
HbIX YHUBEPCUTETOB KJTI0YEBLIM BbISOBOM, TPEOYIOLLMM POPMUPOBAHUS NHCTPYMEHTaApPUSA Noncka, 000CHOBaHUS
M NPUHATUS YNPaBAEHYECKMX PELLUEHU NO PasBUTUID 0OBLEKTOB Hay4YHO-00pa30oBaTENIbHON MHPPACTPYKTYPbI.
Micnonb3oBaHMe KOMMIEKCHOMO Noaxo4a No3BONIIET MakCUMasbHO Y4eCTb akTyasbHble TPeOOBaHMS K 00bekTaMm
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Hay4yHO-006pasoBaTebHON MHGPACTPYKTYPbI, BK/OYAS BbICOKUA YPOBEHb MHTErpauum obpasoBaHus N Hayku,
HeoOX0AUMOCTb y4eTa U BKJIIOYEHUS B MPOLECC PasBUTUSA MHAYCTPUASIbHLIX MAapPTHEPOB Kak 3anor cOnmxeHus
obpazoBaHns, Haykn 1 NoTpebHoCTeN peanbHONn 3KOHOMUKN. CHOPMYNMpPOBaHHbIE pEKOMEHAALMN U NPeaso-
XEHHble peLleHns No3BoNsAT 3DdEKTMBHO pellaTb 3a4a4m, CTOsILLME Nepes COBPEMEHHBIMU UHXEHEPHLIMU

YHUBEPCUTETAMU B paMkax NporpamMmm pasBuTuS.

KnioueBble cnoea: nHxeHepHbIi YHUBEPCUTET, Hay4HO-o6pasoBaTenbHas MHhPaCcTPyKTypa, Meranaboparopuu,
NHAYCTPUanbHOE MapTHEPCTBO, OLeHKa MHMPACTPYKTYPHbLIX NMPOEKTOB, CTPaTernyeckoe niaHupoBaHme, MexancLm-
NANHaPHbIE NCCIeA0BaHNs, TEXHONOMMYeckoe pasBmTne, MaTeMaTmyeckas Mofesb, cucTema nokasaresen apdekTune-

HOCTU

Onsa uutuposanus: Kyox C.A., NonosaHoBa H.B., Mpados 0.I. dopmupoBaHne KOMMIEKCHOrO Noaxoaa K passuTuio
Hay4HO-006pa3oBaTeNibHOM MHMPACTPYKTYPbl COBPEMEHHOIO MHXEHEPHOro yHueepcuteta. Russian Technological Journal.
2026;14(2):134-145. https://doi.org/10.32362/2500-316X-2026-14-2-134-145, https://www.elibrary.ru/BYDBUX

Mpo3payHocTb GMHAHCOBOI AEeATesSIbHOCTU: ABTOPbI HE UMEKOT GUHAHCOBOM 3aUHTEPECOBAHHOCTM B NPeACTaB/IEH-

HbIX MaTepunanax nin metogax.

ABTOPbI 329BNSIOT 06 OTCYTCTBUM KOHMIMKTA MHTEPECOB.

INTRODUCTION

During a strategic session on education development
in autumn 2024, which was chaired by the Prime
Minister of the Russian Federation, M.V. Mishustin!,
and also attended by the Minister of Science and Higher
Education of the Russian Federation, V.N. Falkov,
infrastructure limitations were highlighted as one of the
current challenges faced by the higher education system
and engineering universities?. Therefore, university
management focuses on developing the required material
and technical basis, which largely determines the ability
to train qualified engineering personnel for the Russian
high-tech economy, conducting scientific research and
development (R&D) to achieve technological leadership,
and thus ensuring technological independence.

In today’s socioeconomic climate, the development
of the material and technical infrastructure of an
engineering university presents a complex challenge.
While the search for funding is undoubtedly an
important aspect, universities also need to adapt to the
rapidly evolving technological landscape and respond
to ongoing changes. The “Concept of Technological
Development of the Russian Federation until 2030,”
approved by Directive No. 1315-r of the Government
of the Russian Federation on May 20, 20233, identifies
the rapid acceleration in the creation and diffusion
of novel technologies, including digital technologies
that are radically changing markets and production
systems, as one of the main threats to technological

I http://government.ru/news/53144/. Accessed February 04,
2026. (In Russ.).

2 https://www.minobrnauki.gov.ru/press-center/news/novosti-
ministerstva/90823/. Accessed February 04, 2026. (In Russ.).

3 The Concept of Technological Development of the Russian
Federation until 2030. Directive of the Government of the
Russian Federation of May 20, 2023 . No. 1315-r. http://government.
ru/docs/48570/. Accessed February 04, 2026. (In Russ.).

advancement. If an engineering university fails to
address this issue effectively, it may be forced to adopt
a “catch-up” development model, resulting in a lag
in training engineering personnel and a decline in
innovative R&D efforts.

The main task of any university administration is to
create favorable conditions for learning. This includes
maintaining buildings, structures, and land plots in
a state that is conducive to education and scientific
research, e.g., carrying out preventive maintenance
on air conditioning and ventilation systems, etc. It
is also necessary to provide constant support for
developing the interest of students in mastering modern,
innovative solutions, software and hardware complexes,
conducting advanced scientific research, as well as
organizing closer cooperation with leading companies
in the Russian Federation, including in the production
of goods and the introduction of new product quality
control methods. The key to effective learning consists
in motivating the desire of students for continuous
improvement and the acquisition of new knowledge. In
this regard, the students’ conviction that their practical
skills are being developed using the latest equipment
and modern instruments becomes a crucial element.

STRATEGIC DEVELOPMENT DIRECTION
OF SCIENTIFIC AND EDUCATIONAL
INFRASTRUCTURE

One of the key areas of development for
a modern engineering university, since underpinning
its educational and scientific activities, is widely
considered to lie in the modernization of material and
technical resources, primarily laboratories. However,
despite the importance of considering approaches to
infrastructure policy implementation, issues related to
laboratory facility development strategy and proposed
project evaluation have not received adequate attention.
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Research into engineering university development,
particularly in terms of the training of engineering
personnel, is attracting increased interest* [1-4]. With
regard to scientific and educational infrastructure,
only isolated statements acknowledge the role and
importance of laboratories without revealing the full
depth and complexity of the issue of creating and
developing such infrastructure. For example, it is stated
in the study by L.B. Sobolev that “only strong (and
wealthy) scientific laboratories at universities are
capable of creating a basis for the transition to a digital
economy” [5]. According to F.F. Sharipov, educational
and scientific laboratories at universities are one of the
key elements in tackling the tasks set out in the Strategy
for Scientific and Technological Development [6].
Nevertheless, the study fails to adequately address the
question of how to create laboratories that will actively
contribute to scientific and technological development
or how to solve the problems that inevitably arise as
part this process.

Clearly, infrastructure policy can be implemented
in a variety of ways, with the specific approach taken
depending on the particular strategy adopted for
developing scientific and educational infrastructure.
However, it is clear that the development of a university’s
material and technical base is will require active
management. Otherwise, “the lack of proper attention to
this issue... has a negative impact on the quality of the
educational process as a whole” [7].

RTU MIREA’s strategy involves the creation of
mega-laboratories (mega-labs) as unique scientific
and educational complexes. At present, mega-
labs form the core of RTU MIREA’s scientific and
educational infrastructure. Boasting the most advanced
technological solutions, these facilities offer a wide
range of possibilities for use in both educational and
research activities.

In addition to identifying a location for laboratory
work or a researcher’s workspace, the establishment
of a mega-lab involves also entails organizing the
procurement and installation of equipment, along with its
appropriate placement in a designated space. A mega-lab
is a specialized type of educational and research facility,
encompassing a scientific and academic complex that
includes classrooms, areas for collaborative research,
offices, communications spaces, and informal areas. It is
designed to be a comfortable working environment with
various infrastructure components for all concerned
parties.

4 Analytical report of the HSE Labor Market Research
Laboratory: “Graduates of Engineering Specialties: Resistance
of Materials in the Russian Labor Market.” https://www.hse.ru/
data/2025/04/15/1951597714/Report _20250415.pdf.  Accessed
February 04, 2026. (In Russ.).

Several compelling reasons can be adduced to justify
the emphasis on establishing mega-labs.

Firstly, the mega-lab concept structures the
development of large, well-equipped facilities focused
on executing significant educational and research
initiatives, which are capable of addressing their own
resource requirements.

Secondly, it provides an opportunity for the
implementation of interdisciplinary projects that are
strategically significant for the overall development
of the university, the realization of its development
program, and the enhancement of the volume and
quality of work and services provided for the benefit of
all concerned parties.

Thirdly, mega-labs provide a convenient means
of attracting industrial partners and leveraging co-
financing mechanisms for projects that utilize the mega-
lab concept for educational and research activities.

Fourthly, economies of scale are achieved through
the introduction of the most advanced equipment,
sophisticated systems, technologies, software, and
hardware solutions, which are utilized by wvarious
departments of institutes for education and research.
This serves to reduce unit costs and operating expenses.

Fifthly, there is an opportunity to apply for state
support in relation to the implementation of regional
and national projects, as well as securing co-funding
for basic or applied scientific research in areas where
RTU MIREA has achieved significant progress. This is of
particular relevance when participating in competitions
organized by the Russian Ministry of Education and
Science (Minobrnauka)’, Ministry of Industry and
Trade (Minpromtorg)®, etc., for the implementation
of which projects the university is required to attract
external funding.

Sixthly, the concept structures the upgrading of
material and technical infrastructure of previously
established mega-labs that have proven their efficacy
in terms of providing an excellent basis for developing
professional expertise.

Finally, the establishment of mega-labs develops
model solutions for scientific and educational
infrastructure that can be scaled and replicated
to further enhance engineering education and
improve the effectiveness of scientific R&D in
line with the national scientific and technological
development agenda. For this reason, all mega-lab
projects are equipped with a comprehensive range

5 The Ministry of Science and Higher Education of the
Russian Federation (Minobrnauka). https://minobrnauki.gov.ru/.
Accessed February 04, 2026. (In Russ.).

¢ The Ministry of Industry and Trade of the Russian
Federation (Minpromtorg). https://minpromtorg.gov.ru/. Accessed
February 04, 2026. (In Russ.).
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of methodological, educational aids, and materials,
including video lectures for conducting classes at
universities at which programs and projects are
carried out in collaboration with strategic partners of
RTU MIREA. This is certainly beneficial for partner
organizations that need to select a site for testing
technological and organizational solutions as model
solutions for future implementation.

When developing the university’s scientific and
educational infrastructure through the establishment
of mega-labs, the decision regarding the feasibility of
a given project should be informed by its typological
differentiation. This is important since each identified
type of mega-lab is characterized not only by its specific
functional purpose and objectives, but also by its
financial model.

One typological approach includes projects
for developing mega-labs focused on fundamental
disciplines. While the primary purpose of such
mega-labs consists in the provision of support for
educational activities, they may also serve as platforms
for conducting fundamental research. Funding for
these projects is provided through the RTU MIREA
centralized fund.

The second type of mega-lab is associated with
projects that are developing future technologies. These
are research and development platforms where work is
carried out on tasks that may not have an identified end
user at the current stage, but whose results are likely
to be in high demand in the near future. These labs can
be “seen as a testing ground for promising ideas and
for identifying potential leaders who will organize new
areas of research.”” Financial support for these projects
is provided through the RTU MIREA centralized fund,
taking into account the obligations of the educational
and research departments to explore new areas of
activity.

The third—most prevalent—type of mega-lab
focuses on addressing urgent practical issues, such
as the training of engineering personnel, as well as
the conduct of scientific research and development
that is in high demand. These laboratories primarily
concentrate on interdisciplinary and multidisciplinary
projects within educational and research activities,
as well as the creation of experimental production
facilities. There is “increasing demand for technical
universities to act as production laboratories for
promising innovations.”® The establishment of such
mega-labs necessitates active collaboration with
industrial partners.

7 https://www.rbc.ru/society/14/11/2022/63720d159a79476
7085e7261. Accessed February 04, 2026. (In Russ.).

8 https://rectorspeaking.ru/tekhnicheskie-vuzy-dolzhny-stat.
Accessed February 04, 2026. (In Russ.).

PARTNERSHIP AS A DRIVER
OF SUSTAINABLE DEVELOPMENT
OF THE ENGINEERING UNIVERSITY

The interaction between universities, organizations,
and businesses is a rapidly evolving trend in modern
higher education [8]. Such interaction, which allows
engineers to be trained to meet specific employer needs,
involves research and development carried out on products
and technological solutions that align with a company’s
current technical capabilities and future goals.

The issue of collaboration between universities and
industry partners is not new [9]. However, as noted in
one publication, “domestic universities often implement
traditional and conventional technologies and methods
for working with companies,” and “the scope and
effectiveness of such collaboration is often constrained
by a lack of a systematic approach” [10].

Active collaboration can clearly emerge where the
interests and expertise of universities and businesses
intersect, creating a continuous scientific and industrial
chain “from concept to implementation” for specific
products. Therefore, partnerships between engineering
institutions and business entities, which should be long-
term rather than one-time events or initiatives, must
be aimed at promoting university growth. However,
such expansion and development will only occur if the
collaboration satisfies the interests of both parties, with
mutual benefit acting as a sort of “strategic screening
mechanism” that allows for informed management
decisions and guarantees advantages for each participant.

The interaction between universities and industry
partners is developing especially dynamically among
those participating in the Priority 2030 program. As
noted by D.N. Chernyshenko, Deputy Prime Minister
of the Russian Federation, universities are “building
and strengthening partnerships with companies in the
real economy. Over the past two and a half years, more
than 420 consortia have been formed as part of the
program, uniting universities, research organizations, and
businesses. Over 6000 agreements have been concluded
with industrial partners totaling more than RUR 62 bn.™

In light of the ongoing collaborative efforts between
universities and industry partners, a strategic approach
should set out to involve industry representatives in the
development the university’s academic and research
infrastructure. Partner involvement is essential for
several reasons. Firstly, it involves the formulation
of a comprehensive schedule for establishing a new
academic and research environment that addresses current
challenges. Such an environment should provide physical
and technical facilities that take into account the interests

9 https://www.minobrnauki.gov.ru/press-center/news/novosti-
ministerstva/90675/. Accessed February 04, 2026. (In Russ.).
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ofall concerned parties. Secondly, establishing each mega-
lab at a major engineering institution like RTU MIREA
is a costly undertaking that requires significant financial
resources. Through partnership with industry, universities
can share costs and leverage expertise and resources to
ensure the success of the associated projects.

The financial strategy of a modern university
necessarily involves the development of initiatives
to diversify the sources of funding for its operations,
including attracting investments from employers and
other concerned parties [11]. This diversification process
is based on the engagement of various parties in innovative
activities such as the implementation of R&D results in the
operations of existing enterprises and the establishment
of new ones. Additionally, it involves collaboration with
partners in research and design activities, which enhances
the potential for scientific research and innovation.

In most cases, opportunities for collaboration and
engagement with an industrial partner are realized in mega-
lab projects of the third type, which are the most ambitious
and focus on interdisciplinary and multidisciplinary
development. The financial model for these projects
involves co-funding from an industrial partner who
acquires the status of strategic partner to the university.
This includes the replication of proposed solutions
across universities throughout the country, as well as the
implementation of research and project activities through
network interaction and networked educational projects
and programs (including continuing education programs).

The development of these processes is facilitated
by a number of developments in higher education.
These include the transition of educational
organizations to autonomous status, the establishment
of a financing system that is aligned with modern
economic conditions, and the development of
an endowment fund system. Such developments
should contribute to enhancing the independence
of educational institutions. However, in order to
attract such funding, a well-established system of
collaboration, cooperation, and partnership with
businesses and organizations becomes essential.

EVALUATION OF MEGA-LAB DEVELOPMENT
PROJECTS FUNDED BY THE CENTRALIZED FUND

Although the mega-lab development projects at
RTU MIREA receive funding from a centralized fund,
a substantial portion of this funding comes from revenue-
generating activities. This constitutes an important
financial asset for the university today, enabling it to pursue
its development objectives, including those pertaining to
its scientific and educational infrastructure [12].

In light of the increasing need to modernize the
material and technical infrastructure, as well as the
development of new areas of scientific and academic

activity, it is essential that the decision regarding
funding be justified based on established criteria. Since
the choice regarding which project to pursue for the
development of the scientific and academic infrastructure
is a managerial decision, the selected criteria must be
clearly related to the institution’s operations and aimed at
achieving strategic goals [13]. Given limited resources,
the primary criterion for making such a decision should
be to maximize the project’s benefit to the institution.
Simultaneously, it is critical to ensure transparency
in competitive processes, which enhances employee
confidence in management decisions and, ultimately,
improves the efficiency and efficacy of operations.

Given the limited financial resources available
to educational institutions, a transparent process is
necessary for the selection of laboratory development
projects. This process serves as a reliable and efficient
tool for university administration in the development
of scientific and educational infrastructure [14].

The creation of a system to select mega-lab projects
supported by the university has resulted in the following
research goals being identified: the development of a set
of indicators to provide a comprehensive evaluation of the
proposed projects; the selection and validation of an approach
for integrating project evaluation; and the creation of a rating
system to inform decisions regarding project support.

The primary consideration for selecting a project is
the expected value and potential benefits of the mega-
lab in addressing challenges in critical areas of activity.
Based on this criterion, a framework of indicators has
been established to describe the key aspects of the
proposed mega-lab. This framework consists of five
groups of indicators, which are further divided into
specific sub-indicators (Table 1):

These include:

educational activities;

research and development;

collaboration with industry partners;

relevance and significance of the project;
uniqueness of the project.

The list of indicators above shows how each project
is evaluated. The evaluation is based on two main types
of activity: education and research. The involvement of
industrial partners is also evaluated as an indicator of the
project’s value to the real economy. In addition to the
aforementioned three components, the proposed system
of indicators incorporates image characteristics that take
improved perceptions of the project into account.

Except for those in the fifth group, each indicator’s
logical formula is based on the principle of relative
value in the form of an index (Table 2). This ensures
the comparability of all heterogeneous indicators
and results, and enables them to be aggregated into
a summary indicator despite the multidimensionality of
the source information [15].
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Table 1. Comprehensive system of indicators for evaluating the mega-lab project

No. Group of Indicators Sub-indicator

1.1. Expected workload of the mega-lab with training sessions

1.2. Expected coverage of students in classes at the mega-lab

1.3. Expected involvement of educational and research departments in using the mega-lab
for educational purposes

1 Educational activities

2.1. Profitability of research projects conducted at the mega-lab

2.2. Publication activity aligned with the focus of the mega-lab

Research and 2.3. Contribution of R&D outcomes generated at the mega-lab to the university’s overall
development (R&D) research efforts

2.4. Efficiency in human resource utilization

2.5. Engagement of young researchers in R&D

. 3.1. Participation of an industry partner in co-funding the establishment of a mega-lab
Collaboration . .
3 o 3.2. Use by the industry partner of a targeted training program for personnel development
with industry partners T . . N . .
3.3 Employment of university graduates in enterprises and organizations of an industrial partner

Relevance 4.1 Correspondence of the topics of scientific and educational projects and mega-lab activities
4 and significance with the national technological leadership project (NTLP) directions.
of the project 4.2 Integration of mega-lab’s core activities into RTU MIREA strategic goals
. 5.1 Absence of analogues: A fundamentally new mega-lab
Uniqueness

5.2 Uniqueness of individual mega-lab components

of the project 5.3 Modernization of existing mega-lab

Table 2. Index system for evaluating projects for the development of scientific and educational infrastructure

Educational activities

11+1cov+1con . . 9 g ..
Igp = -, & the index of the mega-lab workload in educational activities

I, is the index of the mega-lab expected load.

TCH
1.1 I =——, where TCH is total volume of classroom hours scheduled (prescribed) for laboratory work and practical
7 ML

exercises in mega-lab for the academic year, in hours; ML is the maximum possible workload of mega-lab, in hours

I, is the index of the expected coverage of students.
C+Cy+..+C; . S . S
1.2 | Loy = . where C, is the expected number of students (or individuals) from academic departments participating
total

in the mega-lab activities, persons; C, ., is the total number of students at the university at the time of applying, persons

L, is the index of expected involvement of academic and research departments.
N .

1.3 I;,, =—, where N is the number of academic and research departments whose students plan to participate in mega-lab
M

activities; M is the total number of academic and research departments at the university

Research and development

I +I +I _+I _+1
2 Iy = profit ' “hr 5yr P2 s the index of mega-lab utilization for R&D
Lorofit is the profitability index of research projects carried out at mega-lab.

7 _ (Pexp + Pspec + Pexist) - (Eexp + Espec + Eexist)
profit P. +P__ +P

2.1 exp | Tspec ' T exist

to be carried out at the mega-lab, RUR mln; PSpe . is the profit gained by the university from completed research projects under

existing contracts (stages) in the relevant field of specialization over the past three years, RUR mln; P_; . is the expected profit

from research projects under existing contracts (stages) within the relevant field of specialization, RUR mln;

, where: P exp is the expected profit for research projects scheduled
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Table 2. Continued

E,,, is estimated expenses (excluding contributions to the centralized fund of the university) for research projects
scheduled to be conducted at the mega-lab, RUR mln; ESpec is expenses (excluding contributions to the centralized fund
2.1 | of'the university) for completed contracts (stages) for research projects within the relevant field of specialization over

the past 3 years, RUR mln; B is expected expenses (excluding contributions to the centralized fund of the university)

for research projects (stages) with the relevant field of specialization, RUR miln

I, is the human resource utilization index.

2.2 I, = P where Cj 1s the number of full-time equivalents allocated for carrying out R&D projects; Cemp is the number

fte
of full-time employees in R&D projects, person

1, is the recruitment index for young researchers to carry out R&D.

23 ]yr = Piyr, where Pyr is the number of young researchers involved in the R&D implementation: up to 35 years old without
. emp
an academic degree, up to 35 years old with the Candidate of Science degree or up to 40 years old with the Doctor

of Sciences degree, persons; Pemp is the number of employees actually involved in the R&D implementation, persons

1., is the contribution index of the R&D performed at the mega-lab to the results of the university’s research activities.

C

f: . . . .
24 I, = —L where Cfsp is the cost of field-specific projects performed over the past 3 years (certificates of acceptance

total
of works), RUR mln; C,_, is the total cost of completed R&D projects at the university over the past 3 years (certificates
of acceptance of works), RUR min

Ipa is the publication activity index related to the mega-lab specific field.

PUB
’s Ipa = PUTSf’ where PUB; is the number of publications related to the specific field of the mega-lab in the year
: total

preceding the project application; PUB, ., is the total number of university publications in the year preceding the project
application

Collaboration with industrial partners

3 oo + Ligt + Lempl . : : . .
cncl w is the industrial partner engagement index into the mega-lab project

I+ 1s the index of industrial partner’s participation in co-funding the establishment of a mega-lab.
F
3.1 I ¢ = —<cof " \where F cof 18 the amount of funding that the industrial partner plans to allocate to the implementation

total
of the project, RUR mln; F,_ , is the total project cost, in million rubles

tota!

1, is the index of industrial partner’s use of target training mechanisms for personnel training.

S
tet . . .
32 | 1 ot = £, where Stgt is the number of target students from an industrial partner, persons; S
Stgt total
of students enrolled in target training, persons

g

ot total 15 total number

1 mpl is the employment index for the university graduates in the entities affiliated with the industrial partners.

€
Gempl Gempl
ly=———"—=———, where G
oG 28 emp
33 o empl tgt ) ) .
organization over the past 4 years, persons; Gempl ot 18 the number of graduates employed by an industrial partner’s
organization over the past 4 years, persons. This is based on an annual target of recruiting at least 70% of the current year’s

graduates, in the interests of the industrial partner

| is the number of university graduates employed in the industrial partner

Relevance and significance of the project in relation to the strategic objectives of university development

4 I Iyrep +1g

el = is the index of the project’s relevance and significance for the university development

Ly p is the correspondence index between the topics of educational projects along with mega-lab specialization

and NTLP specialization.

4.1 I — NTLPsched
NTLP NTLP

at the mega-lab; and NTLP is the total number of ongoing NTLPs

,» where NTLP_, . is the number of NTLP whose tasks will involve work scheduled to be done
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Table 2. Continued

ISg is the index of integration of the main fields of the mega-lab specialization in achieving the strategic goals
of RTU MIREA, as set out in the Priority 2030 program.

4.2 ST
g = —sched "\ here SI}eq is the number of strategic initiatives under the Priority 2030 that will involve work
at the mega-lab; SI is the total number of strategic initiatives specified in the Priority 2030
Uniqueness of the mega-lab project
5 A/C/U | . . .
uniq — is the project uniqueness index
51 A is the absence of analogs in the Russian Federation, meaning the establishing of a fundamentally new

laboratory (5 points)

5.2 | Cis the presence of separate laboratory components in other organizations (2 points)

5.3 | U is the upgrade of existing mega-lab complexes (1 point)

As a result, the overall assessment index for the
project to establish a mega-lab includes five sub-indices:

o [, is the index of the mega-lab utilization for
educational activities;

e [ is the index of the mega-lab utilization for R&D;

* Lo is the engagement index of an industry partner
into a mega-lab project;

e [, is the index of the project relevance and
significance for the university advancement;

® liniq is the project uniqueness index.

Each/;index canrange from0to 1, with 1 representing
the maximum possible score and therefore the highest
potential value and usefulness of the mega-lab.

To ensure the ability to defend the submitted
project and address any issues that may arise during the
review process, a project presentation assessment (PP)
is incorporated as a separate component of the overall
estimation. In order to make it comparable with other
estimations presented in a similar format, PP assessment
is binary, meaning it can only take one of two possible
values: 0 or 1.

Therefore, the integral estimation of the submitted
project (IEP) is as follows:

IEP = Flg s T Iongs Traps Luniqr PP)-

The following mathematical formulation is derived
from the current practice of obtaining a comprehensive
assessment in the form of a composite index:

IEP =K1 [EA +I:}: +Ieng +K2 Irel +Iuniq

+ K4PP,

where K, represents the weighting coefficient of
each IEP component.

Since K, is a weighting factor for indicators that are
directly linked to and represent strategically significant
areas of activity, the first three indicators are included

in the comprehensive assessment with a relative
importance of 3. The remaining two components of the
comprehensive assessment are included with an equal
weighting of 1. Accordingly, the following integrated
estimation model is derived:

Igp +1x +1eng

I +1 .
n rel 2umq +PP.

The maximum possible score for the integral
estimation of the mega-lab project is 5 points. To assess
the level of the project presented, the actual estimation
value must be compared to the maximum possible value:

IEP

actual

5

This demonstrates how close the actual project
estimation value is to the maximum possible value of 5.
As a result, the decision is based on the following ratios:

e 0.7 < vy < 1.0: the project is accepted for
implementation;

e 0.4 <vy<0.7: “grey area,” meaning that the project
is proposed for revision, primarily by strengthening
its integration into the solution of tasks that are
strategically important for the university;

e 0 <vy<0.4: the project is rejected.

The primary benefit of the proposed methodology
is its comprehensive and objective nature. This ensures
that the resulting integrated estimation of the project
provides a robust basis for appropriate decision-making.

IEP=3.

'Y:

CONCLUSIONS

The dynamic, sustainable, and socially-beneficial
development of engineering universities greatly
depends on the effective modernization of their
material and technical infrastructure. Experience
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shows that, in addition to financial investment, this
process requires well-planned infrastructure policies
and strategic planning for the development of scientific
and educational facilities. These measures enable
decisions that ensure the long-term sustainability and
development of educational organizations, as well as
the achievement of goals set out in their development
programs.

The diverse range of activities currently undertaken
by engineering universities, coupled with the significant
cost of establishing and maintaining scientific and
academic infrastructure, necessitates a structured and
formal approach to the selection of projects aimed

at enhancing the material and technological base of
these institutions. Such an approach, as proposed by
educational, research, and academic units, ensures
maximum objectivity in the evaluation process. The
implementation of the systematic and comprehensive
project selection methodology proposed in this paper will
facilitate the identification and development of effective
solutions within the core areas of university operations,
particularly in the context of interdisciplinary initiatives
in innovation, education, and research.
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