#3 /2024 MexxayHapoHbIN Hay4HO-TEXHUYECKUA XypHarn HeoBmX1UMOCTb: 3KOHOMMKA, ynpaBneHne

TEXHOJIOTUA U OPTAHU3ALUA CTPOUTENILCTBA

60

UDC 004.045

| Zvonov I.A.

Conditions and prospects for the application
of Educational and Technological tasks
at the pre-project stages

At present, the Russian economy faces significant challenges in the field of technological development. Science and
technology are acquiring a new role as fundamental elements in solving many national and global problems. It is ex-
pected that in the next 10—15 years, the priorities of Russia's scientific and technological development will be those ar-
eas that will enable the achievement of new scientific and scientific-technical results, the creation of technologies that
form the foundation for the innovative development of the domestic market for products and services, the country's
stable position in the external market, and, among other things, ensure the transition to advanced digital, intelligent
manufacturing technologies, and high technologies. Consequently, systemic changes in approaches to the scientif-
ic and technological development of regions are necessary to achieve technological sovereignty in critical and cross-
cutting technologies. This requires the consolidation of efforts by federal government authorities, regional government
bodies, the scientific-educational and entrepreneurial community, and civil society institutions to create favourable
conditions for the development and application of scientific and technological achievements in the interests of Rus-
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sia's socio-economic development. And if the key universities and scientific organizations are defined as the drivers of
technological development in our country, then, given the demand for a new institutional environment, the concept of
modern campuses should more accurately be called the driver of technological development.

Keywords: educational environment, material and spatial environment, design assignment, normative and tech-
nical documents, functional and technological requirements, educational and technological task, functional mod-
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INTRODUCTION

tion economy, the approach to organizing the edu-
cational process is changing. The concept of new
education (Education 3.0) involves integrating tradi-
tional and digital technologies in the creation of
the educational environment and the organization of
the educational process. Accordingly, the scientific
and technological development of the country must
occur in the changed realities [1]. At the same time,
the Concept of Technological Development expects
the strengthening of the role of key higher education
institutions and scientific organizations as drivers of
technological development [2].
Today, the Ministry of Education of the Russian
Federation sets the following tasks for domestic uni-
versities:

I n the transition from a post-industrial to an informa-

e the use of advanced technologies in the edu-
cational process: artificial intelligence, VR/AR,
blockchain, etc;

e training personnel for high-tech industries;

e providing conditions for conducting scientific
research and development in priority areas of
Russia's scientific and technological develop-
ment, the list of critical technologies of the Rus-
sian Federation, and other areas of scientific
research and development ensures the imple-
mentation of measures within the framework of
national projects, federal projects, including
initiatives for the socio-economic development
of the Russian Federation [3];

e ensuring conditions for the implementation of

the target model indicators of educational or-
ganizations;

e providing conditions for personnel training in
accordance with the goals of the regional so-
cio-economic development strategy and
the needs of strategic projects;

e ensuring the possibility of implementing edu-
cational programmes with practical training
jointly with industry leaders or industrial part-
ners, and network educational programmes;

e ensuring the possibility of creating intellectual
property (IP) and high-tech products in ac-
cordance with the commitments made by ed-
ucational organizations and/or scientific or-
ganizations — campus residents, based on
the planned laboratory and technology park
equipment;

e creating conditions and providing opportuni-
ties for testing new technologies and creating
university startup projects;

e providing comfortable living and learning
conditions that exceed regulatory standards,
as well as safety throughout the territory;

® ensuring the creation of innovative products,
technologies, and patents based on the cam-
pus research infrastructure;

e providing the opportunity to create (locate)
on-campus structural units of educational or-
ganizations in collaboration with external part-
ners.

At the same time, cities, regions, industries, and

businesses are forming their demands not only for
graduates but also for the educational and research



HeaBmXmMMOCTb: SKOHOMUKA, ynpaeneHune

MexayHapoaHbI Hay4YHO-TEXHUYECKUI XYpHan

TEXHOJIOTUA U OPTAHU3ALUA CTPOUTENIbCTBA

#3/2024

61

activities of universities, their infrastructure, and their campuses. In
recent years, there has been an increasing demand for the multi-
functionality of campuses, ensuring the implementation of practice-
oriented and advanced training of personnel, flexible educational
trajectories, the possibility of conducting exploratory and applied
research, and the development of student startups [4]. Against this
backdrop, the infrastructure and campuses of universities need to
be organically integrated into the urban environment and regions to
ensure mutual integration. Thus, university campuses must provide
density and intensity of communication, quality of space (openness
to the city, modernity, convenience), flexibility, the ability to reorgan-
ize and experiment, diversity of non-academic functions (including
for city residents), and an effective economic and management
model (management based on business principles, incorporating
a business component into the campus strategy) [5].

DESIGN ASSIGNMENT

From the above, it follows that the modern development of higher
education and science leads to the development and, accordingly,
the complication of the material and spatial environment of university
campuses. The concept of the “material and spatial environment”
and the disclosure of its parameters was the focus of one of the pre-
vious publications [6]. It was established that the mismatch of
the material and spatial environment of the university with the modern
way of life, the realities of high-tech, knowledge-intensive, and
“smart” production reduces students' motivation to choose a scien-
tific trajectory, lowers the prestige of scientific professions, repels
high-performing and creative companies in the real sectors of
the economy from cooperation, and also hinders the formation of
a scientific and technological elite, contributing to the outflow of sci-
entific personnel abroad. In these conditions, universities, as func-
tional clients responsible for creating a modern educational environ-
ment and ensuring a range of socio-economic effects and analytical
indicators at the national, regional, and institutional levels, face
a number of problems [7].

First, the university does not have sufficient information, skills, or
understanding of how to prepare or formulate the necessary initial
data for preparing a design assignment for a capital construction
project in accordance with the Order of Ministry of Construction,
Housing and Ultilities of the Russian Federation dated April 21, 2022,
No. 307/pr. “The approval of the form of the developer's or technical
customer's assignment for the design of a capital construction ob-
ject, the construction, reconstruction, and major repairs of which are
carried out with the involvement of funds from the budget system of
the Russian Federation” [8].

Second, universities currently do not have the necessary, ob-
jective tools for forming requirements for the educational process,
research activities, educational environment, and corresponding
spatial environment, which would be sufficient for further prepara-
tion of the technical assignment.

Third, universities are unable, during the coordination process,
to establish the exhaustiveness of the design assignment, the com-
pliance of the prepared design solutions with it, as well as to justify
certain individual design conditions that may be necessary given
the request for the transformation of the educational environment to
meet the needs of advanced development and knowledge-inten-
sive production.

Fourth, universities usually do not have the experience, skills, or
effective tools for objectively evaluating the prepared design mate-
rials, especially the section “Requirements for the safe operation of
the capital construction object” [9].

From the above, it follows that universities, as functional clients,
are currently very limited in the tools available to them.

Now let’s turn to the main developer of the design specification
according to Order No. 307/pr. It turns out that when preparing
the design specification for a higher education institution, the tech-
nical client also faces a number of difficulties, which ultimately af-
fect the degree to which the campus or even its individual facilities
meet the expectations of the functional client or the parameters of
the functional model. The technical client lacks the necessary
knowledge and understanding of the functional, technological, and
operational properties of the created material-spatial environment,
as well as the requirements for its flexibility and multifunctionality.
The current form of the design specification does not allow for
the reflection of which functions the university performs, in what
scale and combinations, how they are linked within the space, and
what material base is needed to ensure these functions are fulfilled.
Moreover, there is not always the possibility or justification for pre-
paring a traditional technological design specification for an educa-
tional facility [10]. In most cases, no matter how complex the func-
tional-technological saturation of the campus is, its description and
parameters can only be described by item 20, “Requirements for
Technological Solutions”, in the approved design specification
form [8]. However, the technical client must oversee the parametri-
zation when developing the project documentation for the construc-
tion or reconstruction of the campus, as well as the creation and
maintenance of information models of its facilities.

As a result, in most cases, already established and often out-
dated approaches to the design of educational institutions are used
in the preparation of the design specification. These approaches
lack tools for parametric standardization, mechanisms, and rules
for determining, forecasting, and describing the properties and pa-
rameters of the created modern, multifunctional, efficient, and safe
material-spatial environment of campuses.

EDUCATIONAL-TECHNOLOGICAL ASSIGNMENT

In search of solutions to the identified issues, a systematic analy-
sis was conducted, which revealed the existence and successful ap-
plication of a specialized tool, the “Medical-Technological Specifica-
tion”, within Moscow’s healthcare system. The work with this
document is defined by the Moscow Government Decree dated July
29, 2021, No. 1148-PP [11]. This decree defines the structure and
procedure for the preparation, coordination, and approval of medi-
cal-technological specifications for the design of capital construction
projects, construction, or reconstruction financed by the Moscow city
budget or non-profit organizations. The medical-technological spec-
ification is essentially a “doctor’s specification” and a system of initial
data for the preparation of the architectural-design specification.
The document emphasizes the purpose, technical characteristics of
the building, technical-economic and special conditions, and this is
essentially the first step in developing project documentation [12].
Sometimes the term “Medical-Technological Specification” is re-
placed with the term “Medical-Technical Specification”, which
sounds closer to the familiar term “Technical Specification” [13]. Es-
sentially, these are identical documents, but formally, the “Medical-
Technological Specification” is closer to the considered functional-
technological characteristics of the future healthcare facility. And it is
the one that is implemented by an official regulatory act.

Similarly, to address the issues described in the first part of
the paper, a pathway for the formation, development, and subse-
quent application of an “Educational-technological assignment”
(ETA) is proposed, which will allow for the variation of functional and
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technological requirements in design, depending on the specific
needs of the functional customer. The approach to developing
the ETA is based on the “implemented function”, i.e., the type,
scale, characteristics, and parameters of the educational or re-
search processes.

The foundation of the ETA is proposed to be the synthesis of
parameters of the material and spatial environment, the implement-
ed educational process, research and production activities, applied
educational and research technologies, properties of infrastructure
elements, and engineering and technological equipment. The ETA
can be oriented towards individual buildings and groups with vari-
ous functional and technological configurations within new con-
struction, reconstruction, and major repairs. It is evident that
the ETA will allow for the alignment of the design assignment and
the design solutions themselves with the types of services provided
by universities, the products they produce, the educational pro-
grammes they implement, the forms of project-based learning they
develop, the startups they nurture, and the number of students, pro-
fessors, faculty, and researchers they attract.

In this paper, the author proposes the following definition of
the ETA for the first time: it is a document that contains the initial
data for design, including a set of fundamental functional, techno-
logical, and operational requirements established by regulatory
documents, developed educational and technological conditions,
and the target model of the educational organization. In previous
publications, it was determined that, from a qualitative point of view,
educational and technological conditions represent a system of en-
gineering parameters — metrics of an efficient, safe, and comfort-
able educational environment [5]. Similar to the “Medical-techno-
logical assignment”, the ETA is rational for implementation as
the basis and part of the design assignment, as well as within
the framework of the relevant procedures for the development, ap-
proval, and examination of design documentation. To achieve these
goals, the ETA should be based on the following principles: en-
hancing the functional flexibility of the university environment; in-
creasing the organizational and technological sustainability of
the university during operation; improving comprehensive safety
and resource conservation; ensuring the predictability of the per-
sonnel policy of the operational system, and more.

ETA STRUCTURE

Adhering to the position that the ETA is part of the design as-
signment and complements it, its structure should predominantly
focus on issues that are absent or insufficiently covered in
the standard assignment. Primarily, these are questions of func-
tional zoning of buildings, floors, and rooms, as well as technologi-
cal trajectories. It is necessary to reflect the functional model for
the future development of the university. Requirements for organ-
izing the flow of students, faculty, and researchers within functional
and auxiliary zones. Requirements for functional efficiency, safety,
and comfort related to the types of products produced and servic-
es rendered. Requirements for automated and high-tech workplac-
es. Lists of equipment and furniture linked to activities. Require-
ments for microclimate by room and zone. Restrictions related to
the operational parameters of buildings. With the development of
the ETA tool, the expansion of its structure is expected.

ETA APPLICATION PROSPECTS

Since the ETA can be considered a tool at the intersection of
educational and architectural-construction design tasks, its

primary, already evident prospects for application can be divided
into two parts.

Solving tasks set by the education system:

e the ETA can take into account the requirements for the space
and technical equipment of a university, considering the pos-
sibility of using high technologies in the educational process;

e the ETA can outline the types of activities and characteristics
that the space and technical equipment of universities should
meet (educational and research infrastructure) [3];

¢ within the framework of the ETA, the need for specific design
solutions can be justified;

e the ETA can be applied in cases where a university does not
have a clear understanding of the material and spatial base it
needs to implement its forms of education;

® the ETA can disclose the functional model of the university in
conditions of its further development and interaction with ex-
ternal partners [14];

e with the help of the ETA, functional and parametric planning
of the university's activities can be ensured.

Solving tasks set by the architectural-construction design system:

¢ the ETA contributes to a more accurate and complete filling of
points 10, 11.5, 11.6, 13, 19, 20, 21, 24.1, 24.2, 26, 28, 31, 37,
38, 39, 40, 43, 46.1 of the design assignment [8];

e by correlating in the ETA the parameters of the spatial envi-
ronment and the university's requests for the functionality and
zoning of this environment, it becomes possible to justify, dur-
ing the examination, design solutions that exceed their pa-
rameters beyond regulatory and technical requirements;

e the ETA for the technical customer is a tool that allows corre-
lating the requests of the functional customer and the gener-
ated design solutions;

e reduction of labour intensity and cost of design, including
the preparation of digital information models.

CONCLUSIONS

At first approximation, it can be concluded that the ETA is
a necessary modern tool for the functional and technical customer,
as it contains and correlates two main components:

e functions necessary for the transformation of the educational
environment to meet modern tasks and advanced develop-
ment [15];

e parameters of the material-spatial environment and technical
equipment that are subject to selection and composition with-
in the design tasks.

The application of the ETA is a more universal trajectory since
the method of parametric regulation can be taken as a basis, which
will ensure greater adaptability and resilience of university cam-
puses and infrastructure.
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YcnoBusa u nepcneKkTuBebl NPUMEeHEeHUsA
06pa3OBaTEJ1bHO-TEXHOﬂOI'VI‘-IECKOFO
3ajaHunda Ha NpeanpoeKTHbIX Tanax

B HacTosLmMiA MOMEHT nepen pOCCUNCKON SKOHOMMUKOW CTOAT
605bLLUNE BbI30BbI B 0611aCTV TEXHOMOIMMYECKOro pa3sutus. Hay-
Ka 1N TEXHONOrNM 06pPETaIOT HOBYIO POJib KAK OCHOBOMONaraLlme
3MEMEHTbI PEeLLIEeHNS MHOTMX HauMOHasbHbIX M rNo6anbHbIX Npo-
6nem. Oxunpaetcs, Yto B 6nvxariumne 10—15 net npuoputetTamm
Hay4HO-TEXHONOrn4yeckKoro passuTusa Poccumn cTanyT Te Hanpas-
JIeHWs, KOTOPbIE MO3BOJIAT NONY4YUTb HOBbIE HAay4HbIE U HAaY4YHO-
TEeXHUYeCKMe pesynbTaTtbl, CO34aTh TEXHONOrMK, ABNaoLLmMecs
OCHOBOM WHHOBALIMOHHOIoO pa3BuUTUA BHYTPEHHEro pbliHKa npo-
OYKTOB U YCMyr, YCTONYMBOrO MOSIOXEHUA CTPaHbl HA BHELUHEM
pbIHKE, 1 06ecneyar, B TOM Yuchne, Nepexoq K nepefoBbiM Lmd-
POBbIM, UHTENNEKTYaNbHbIM NPOM3BOACTBEHHBLIM TEXHOOMMAM
N BbICOKMM TexHomornsM. CooTBETCTBEHHO, CTAHOBATCSH HEO6XO-
AUMbI CUCTEMHbIE USMEHEHUA NoAX0oA0B K Hay4HO-TeXHonorn4ye-
CKOMY Pa3BUTUIO PErMOHOB AN JOCTMKEHUS TEXHOTOMMHYECKOrO
cyBepeHuTeTa B 061aCTV KPUTUHECKNX N CKBO3HbIX TEXHOMOMUIA.
A 310 TpebyeT KOHCONMAALMM ycunui chepeparbHbIX OpraHoB ro-
Cy[apCTBEHHOW BMACTW, OPraHOB roCy[apCTBEHHOW BMacTu Cy6b-
ekToB P®, Hay4HO-06pa3oBaTenbHOro 1 NpeanpuHMMaTeNbCKOro
CO06LLIECTBA, NHCTUTYTOB rPaXXAaHCKOro o6LLEeCTBa MO CO3AAHMI0
61aronpyATHLIX YCNOBUIA AN1A Pa3BUTUS U NPUMEHEHUS JOCTMXe-
HUN HayKn N TeXHONOrnMn B MHTepecax counasibHo-aKOHOMU4e-
ckoro passutusa Poccun. U ecnu gpariBepamMum TEXHOOMMHYECKOro
pasBMTUS HaLLen CTpaHbl ONPeAensaoTCs KIoYeBble By3bl U Hay4-
Hble opraHv3auum, To C Y4eTOM 3anpoca Ha HOBYIO MHCTUTYLIMO-
HanbHyl0 cpeay ApanBepoM TEXHOMOrMYECKOro pasBuUTUs TOHHee
6y,|1eT Ha3BaTb KOHLUeMNUno COBPpEMEHHbIX KamrnyCoB.

KnrodeBbie cnoBa: o6pasosatesibHasi cpefa, MatepuanbHo-
MPOCTPaHCTBEHHas cpeja, 3afaHne Ha NPOeKTUpoBaHue, Hop-
MaTUBHO-TEXHUHECKNE [OKYMEHTbI, (OyHKLUNOHANLHO-TEXHO-
ioru4eckme TpeboBaHusi, 06pa3oBaTesibHO-TEXHONOMMYECKOe
3afiaHne, yHKUNOHabHAsH MOLEIb 3AaHusl
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