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BACKGROUND AND OBJECTIVES.
Determining the direction of energy
saving development is a significant aspect
and is present in the policy of rational use
of energy resources of leading countries,
in most cases it affects the direct
consumer and producer of energy, as well
as administrative measures.
Implementation of best practices of
energy efficiency of all types of activities
is a tool to improve energy autonomy of
universities in Ukraine.

METHODS. The study wused: the
predictive method — to determine the
progress of implementation of EU
Directive 2012/27/EC in Ukraine; method
of comparative analysis — to determine the
optimal mechanisms to promote energy
efficiency in different countries and the
possibility ~ of  implementing  this
experience to create a system of energy
efficiency in Ukrainian universities.
FINDINGS. Using and expanding the
experience of participation in the project
to provide energy efficient and
comfortable conditions of study in
Ukrainian universities together with the
European Investment Bank and the
Nordic Environment Corporation will

1Kyiv National
Design, Kyiv, Ukraine

University of Technologies and

allow to upgrade 200 teaching, research
and support facilities in 21 universities to
improve the energy efficiency of
buildings and reduce operating costs of
public higher education institutions;
quality of teaching, learning, teaching,
research and residential  buildings.
Implementation of such experience will
improve the energy efficiency of
universities, optimize mechanisms for
state regulation, control and stimulation of
energy efficiency; solve problems and
expand the power of executive authorities
and local governments, energy autonomy
of universities.

CONCLUSION. The analysis of the
successes and difficulties of higher
professional education for people with
disabilities shows that there is an
objective need to consolidate the efforts
of the higher education community with
regional public organizations, executive
authorities, regional and city institutions
of health, education and social protection
to support young people with disabilities.
KEYWORDS: energy efficiency; higher
education institutions; universities; energy
autonomy.
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INOCTAHOBKA MPOBJEMHU TA
3ABJJAHHSI. BusnaueHHs Hampsamy
PO3BUTKY €HEpro30epeKeHHs] € 3HAUHUM
aCreKTOM Yy TIONITHINl pallioHAIHHOTO
BUKOPDUCTaHHS CHEPreTHYHUX PECypCiB
MPOBIAHUX KpaiH. Y OUIBIIOCTI BUIAIKIB
I CTOCYEThCA SIK 0€3M0CEPEeHHOTO CIIO-
KMBadya Ta BHPOOHUKA EHeprii, Tak i
3aXOMiB  aAMIHICTPATUBHOTO  BILIWBY.
ImMmieMeHTaliss  MEepeaoBOro  JOCBiLY
eHeproe(peKTUBHOCTI BCIX BHUIIB JIsJIb-
HOCTI € IHCTPYMEHTOM ITi/IBUIIICHHS €HEP-
TrOaBTOHOMHOCTI YHIBEPCHUTETIB Y KpaiHH.
METO/MN. Y npocnimxeHHi OyJ0 BUKO-
PUCTAHO: TMPOTHO3HMU METOH — JUIsS
BU3HAYCHHA TMPOTPecy  IMIUIEeMeHTamii
Hupextusn €C 2012/27/€C B VYkpaiHi;
METOJ TOPIBHSAJIBHOIO aHam3y — s
BU3HAYCHHS ONTHUMAIBHUX MEXaHi3MiB
CTUMYJIIOBaHHS ~ €HEPro30epeKeHHs Y
pI3HUX KpaiHax Ta MOXKJIUBOCTI 1MILIeE-
MEHTAIlil I[OTO JOCBiAYy IJII CTBOPCHHS
CUCTEMH eHeproe(eKTUBHOCTI B
YKpaTHCHKUX YHIBEPCUTETaX.
PE3YJIbBTATH. BpaxyBaHHS CIOXH-
BaHHS CHEPropecypciB B YKPaiHCHKUX
YHIBEPCUTETAaX € OOOB'SI3KOBOI0 YMOBOIO
YCHIIIHOTO  BIOPOBAKEHHS  pedopmMu
eHeproe()eKTUBHOCTI. Jani 3
ypaxyBaHHSIM O0O0JIiKy eHeprii € 0a3010
peanizalii eHeproayJauTy, BIPOBAIKEHHS
CUCTEM EHEProOMEHEIKMEHTY, pPO3pPOOKH
IPOEKTIB eHeproe(eKTUBHOCTI, aHAJI3Y

ma ouzauny, Kuis, Ykpaina

pe3yabTaTiB K OKPEMHUX MPOEKTIB, 1
pedopmu 3aramom. Takox 0OJiK eHeprii
CTBOPIOE CTUMYIIU JI KIIFOUOBUX CYO'€K-
TiB 0 €KOHOMHOTO Ta €()EeKTHUBHOTO CIIO-
KUBaHHS, TPAHCIOPTYBAHHSA Ta BHPOO-
HUIITBA €HEPrii.

BUCHOBKM. BukopuctanHsi Ta po3iin-
pPEHHS JOCBIAY yJacTi y MpOeKTi 3abe3re-
YeHHA eHepro30epirarouux Ta KoMpoprt-
HUX YyMOB HaBYaHHS B YHIBEpCUTETaX
YkpaiHu cruibHO 3 €BpONEHCHKUM 1HBEC-
TUIIHHUM OaHKOM Ta IliBHIYHOIO €KO0JIO0-
TYHOI0 KOPHOPAILIE JO3BOJIUTH OHOBUTH
200 HaBYAJILHUX,  JOCHIOHUIBKAX  Ta
JOMOMDKHUX crnopyn y 21 yHiBepcuTeTi
JUIA  TIOKpamleHHS eHeproe(eKTUBHOCTI
OyaiBenb Ta 3MEHIIEHHS eKCIulyaTa-
HIHHUX BUTpaT JEpPXKABHUX YCTAHOB;
SIKOCT1 BUKJIAQJAHHs, HAaBYaHHS, HaBYAIIb-
HUX, HAyKOBO-JOCHIJHUX Ta >XHUTIOBUX
OynaiBenb. IMIIeMeHTallisl TAKOTO JOCBITY
JIO3BOJIUTH TIJBUIUTH €HEProeeKTUB-
HICTh YHIBEPCUTETIB, ONITUMI3yBaTH MeXa-
HI3MH JIEpP’KaBHOTO PETYIIOBAHHSA, KOHT-
pOJIt0 Ta CTUMYJIIOBaHHSI €HEProeeKTUuB-
HOCTI; BUPIIINTH 3aBJIaHHS Ta PO3MIUPUTH
NMOBHOB&)XXEHHS  OpPraHiB  BUKOHABYOI
BJIa/IM Ta OpPTraHiB MICIIEBOTO CaMOBPSAY-
BaHHsI, EHEPrOABTOHOMIIO YHIBEPCHUTETIB.
KJIIOYOBI CJIOBA: eneproedex-
THBHICTH, BHIII HaBYajbHI 3aKJIalH;
YHIBEPCUTETH; €HEPrOABTOHOMISl.
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INTRODUCTION.

Energy efficiency and energy saving are among the five strategic priorities
of the country's economic modernization (Di Stefano, 2000). Ukraine has
undertaken a number of international obligations to implement energy efficiency
reforms by signing the Association Agreement with the European Union (EU),
becoming a member of the Energy Community and joining the concept and
goals of sustainable development of the United Nations (UN) (Gryshchenko et
al., 2017). The basis for the creation of the energy efficiency system is the
transposition of EU Directives, in particular Directive 2012/27/EC and Directive
2010/31/EC (Kaplun and Shcherbak, 2016). In order to achieve the maximum
effect of the reform in each area of energy efficiency (buildings, transport,
industry and energy supply) the preconditions for effective relations in the
industry must be created, the development and adoption of legislation (Liu et al.,
2019), tools and support mechanisms must be created. Large-scale
implementation of energy efficiency requires not only technological,
organizational and financial components of project implementation
(Shaposhnikova, Shimov, 2016), but also a balanced and transparent system of
relations between the key actors of the energy market (Shcherbak et al., 2019).
Consequently, it is critical to ensure commercial accounting, modern energy
management systems, professional market of energy auditors and
communication campaigns to promote energy efficiency (Vieira et al., 2020).

The purpose of the study is to propose a mechanism for implementing best
practices to improve the energy efficiency of universities. The study was
conducted in 2021 on the basis of data from Kyiv National University of
Technologies and Design (KNUTD).

RESULTS AND DISCUSSION.

One of the weaknesses of the Ukrainian energy sector is an underdeveloped
industry of energy saving technologies and insufficient demand for these
technologies, energy saving has not yet become a norm of life. Due to high
electricity prices, the population of most western countries has a higher economic
motivation to save energy resources than the population of Ukraine. Public
policies of foreign countries apply quite a large list of economic incentives for
their population (Nikolaieva, 2018). Some examples are presented in Table 1.

Currently, Ukraine is taking actions to organize cooperation with foreign
countries in the field of energy efficiency. The key areas of cooperation between
Ukraine and the EU in the field of energy efficiency can be (On energy saving:
Law of Ukraine, 2021): the promotion of measures to ensure a favorable
investment environment for cooperation between Ukraine and the EU in the field
of energy efficiency; identification of best international practices in energy
conservation and energy efficiency; improvement of training in energy
conservation and energy efficiency; the selection, launch and maintenance of
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specific energy efficiency projects; work of Ukraine and the EU in the field of
synchronized. To date, the following results have been achieved by implementing
the state program "Energy saving and energy efficiency for the period up to 2030":
preparation of a regulatory framework in the field of energy efficiency; creation
and launch of a system of state support measures for energy saving and energy
efficiency; pilot training courses for state and municipal officials on energy
management (Shcherbak et al., 2019). As foreign experience shows, in order to
achieve the national goal to improve energy saving and energy efficiency, one of
the priority areas should be the formation of a lean energy efficiency model.

Table 1

Analysis of incentive mechanisms for energy saving
in different countries and their results

Country Incentive mechanism Result

Primary fuel costs in the

Centralization of heat supply systems country have halved

Denmark | State subsidies in the amount of 30% of the cost of the
construction of solar collector systems, installation of

wind turbines and biomass boilers
Increased demand for

When installing a wind turbine the owner receives from
the state treasury 5 thousand euros.

Preferential crediting for construction or implementation
of RES. The grid company is obliged by law to accept all
energy generated by RES

Full or partial tax exemption for manufacturers of energy [Low cost of energy-
efficient technologies and equipment efficient products
For owners of dwelling houses who are planning to
reconstruct their houses in order to increase their heating
and technical characteristics, the tax burden is reduced by | Active participation of
20%. the private sector of
When installing a meter, the consumer is entitled to economy in
compensation from the budget in the amount of 50% of |implementation of

the costs actually incurred for the installation of the meter|energy saving measures

renewable energy
sources (RES)

Germany

Tax deductions of 40% apply to owners who insulate
houses commissioned before 1977
The cost of purchasing energy efficient equipment is tax

France deductible for citizens l:;:grh deerpf?giirf]?r

The more efficient the electrical equipment is, the lower rod%)éts

the electricity bill P

Preferential energy bill rates for energy efficient Lngtla(;[tlvesfto Invest into

buildings urlaing ot energy
USA efficient houses

State subsidies of $50 to $200 when purchasing new, : o

more energy-efficient appliances rn%riglgﬂgrgivgﬁ?ggﬁt to
Taiwan Government low-interest loans for the purchase of appliances

energy-efficient equipment
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Country Incentive mechanism Result
All developers who decide to build a "passive house™ |Decommissioning of
Switzerland |(no heating required or low energy consumption) existing nuclear power
receive a government subsidy of €50,000 plants in the country
Government pays homeowners one-third of the cost of A(_:tlve transition of the
Japan . : private sector to solar
installing solar panels
energy
- The share of ethanol in
i Government subsidies for producers of sugar cane i
Brazil . total automobile fuel
used to make biofuel (ethanol) for cars
exceeds 50%
There are no direct incentive mechanisms. The state provides subsidies to
Ukraine regional budgets for co-financing of energy saving measures, but the
implementation mechanism of this program is still under development

Despite the fact that the draft law "On Energy Efficiency" has not yet
received the status of law, the introduction of Directive 2012/27/EC has already
made significant progress. For example, key legislation has been adopted to
ensure 100% commercial metering of energy consumption, the creation of an
energy audit market, and the creation of an Energy Efficiency Fund to support
the population in implementing energy efficiency measures in homes (Figure 1).

!

|

|

: Key institutions:
L

1
ACCOUNTING AND PAYMENT :
|
I
|

Utility companies and homeowners |
Sec. 9; Sec. 10; Sec. 11

Implementation Setting Goals Key GENERAL FRAMEWORKS
status of Directive Articles of the institutions: Sec. 6 Government procurements.
27/2012/EC Directive: UP, CMU, Sec. 13 Fines by institutions
Significant progress Sec. 18. ERRA, Sec. 12 Awareness
Moderate progress Sec. 20 municipalities Sec. 17 Consumer information and
Little progress education and training
ENERGY SUPPLY HOUSES TRANSPORT ENTERPRISES
efficient Renovation of residential energy energy audit
cogeneration RES buildings (thanks to the EE management taxes energy
development Fund and "warm" loans) and standards management
grid access Renovation of budget infrastructure taxes
Key institutions: buildings (using own funds or || development support
energy suppliers ESCOs) Key institutions: mechanisms
and distributors Key institutions: owners of Businesses and the Key institutions:
municipalities private houses, municipalities public private and
Sec.14; Sec.15 Sec. 4; Sec. 5; Sec. 18; municipal

Sec. 20 | companies

[
|
|
|
I
L

ENERGY AUDIT AND MANAGEMENT

Key institutions:
Companies and municipalities
Sec. 8; Sec. 16

Fig. 1. Progress in the implementation of the EU Directive 2012/27/EC
in Ukraine
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Currently, the development of national educational standards in the energy
sector is underway, competence centers are created on the basis of higher
education institutions to carry out information and analytical and
methodological work among students in the field of energy efficiency.
Universities have responded most actively to the implementation of energy
conservation and energy efficiency programs.

Many universities in the country held events aimed at energy saving. The
European Investment Bank (EIB) provided a loan of around EUR 49 million for
the energy efficiency of buildings of six Ukrainian universities within the
framework of the Higher Education of Ukraine project. In addition, the
universities will receive a EUR 10 million grant from the Eastern Europe Energy
Efficiency and Environment Partnership (E5P). This project envisages the
comprehensive thermo-modernization of institutions of higher education.
Twenty higher education institutions will take part in two phases of the project.
In the first stage, it will be the Vinnitsa National Technical University, National
Technical University "Kharkov Polytechnic Institute”, National University
"Lviv Polytechnic", National University "Poltava Polytechnic named after Yuri
Kondratyuk™, National University "Chernihiv Polytechnic”, Sumy State
University. Work on thermo-modernization of the first six universities must
begin in the autumn of 2022. Then they will be joined by another eight
universities, which have won the right to take part in the second stage of the
project on a competitive basis. Participation in this project will make it possible
to reduce the cost of conducting mandatory energy audits and to perform them
without outsourcing (On energy saving: Law of Ukraine, 2021). Universities,
carrying out energy saving measures, should legally and reasonably receive tax,
tariff and other benefits, which are very popular in foreign countries. After
reviewing in detail the measures of energy saving policies of foreign countries
there are many examples of incentives: state subsidies and soft loans for projects
to implement energy saving technologies, low tariffs for energy efficient
equipment and buildings modernized to save energy, and much more. This is
when a high-quality energy audit will become profitable, and it will cease to be
an incomprehensible mandatory procedure. After all, energy audit is a key tool
for reducing the cost of consumed fuel and energy resources, which is very
important for the economy of our country.

Understanding the inevitability of economic growth and, consequently, the
inevitable growth of fuel and energy consumption and increased energy
production, the international community has developed a number of new energy
policy priorities, guiding the further development of energy in accordance with
the principles of sustainable environmentally sound development. Energy policy
should be based on the following three pillars: energy saving; energy efficiency;
environmental safety.
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The following examples of development and implementation of the energy
efficiency projects are the most significant from the point of view of experience
borrowing. NTU Ukraine "Kyiv Polytechnic Institute” has conducted energy
audits of most academic buildings and dormitories. In most buildings of NTUU
"KPI" the automatic accounting of electricity in real time is implemented
(consumption is monitored hourly with the construction of graphs of active and
reactive capacities). All university buildings are equipped with heat and water
metering. Most buildings have automatic control of heating water supply.
NTUU KPI developed a model program for MESU to reduce energy
consumption by educational institutions and educational institutions subordinate
to the Ministry of Education, which is funded from the state budget for 10-
14 academic years, and methods of their examination.

Since 2004 the Energy Management Service of NTUU KPI was
established, which is subordinate to the Vice-Rector for administrative work.
The main activity is to calculate the limits of electricity, heat and water
consumption, monitoring energy costs, developing energy efficiency program of
the university, providing recommendations to units to improve energy
efficiency, raising awareness of the university community on energy
conservation, energy efficiency rating of units, holding the week. University
energy conservation tips, conducting energy audits of university facilities. In
order to visualize the real picture of the energy consumption of buildings and
attract the attention of the university community, the relevant energy certificates
are produced using the DISPLAY software. This became possible after signing a
Charter with the European organization Energy Cite. The project of
modernization of the lighting system of classrooms of academic buildings with
the use of LED light sources was realized. At NTUU KPI IEE (building 22) a
functioning system of energy supply based on a virtual station using solar, wind
and biomass energy, which is monitored through a single operator center located
in the same building.

CONCLUSION.

Development and implementation of energy-saving technologies should be
based on a reasonable combination of requirements and regulations, including
prosecution for violation of established norms, on the one hand, and economic
incentives, on the other hand. Based on the experience of leading foreign
countries, it should also be noted that the efficient development of energy
efficiency cannot be achieved only by administrative measures and equipment
upgrades, it is also necessary to develop the industry of energy-saving
technologies, which is still not given due attention in Ukraine. The proposed
mechanism is based on the best practices of energy efficiency in universities. It
IS based on the use of best practices of leading universities in Ukraine and
represents a comprehensive integration of energy efficiency projects.
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FINDINGS. It is suggested that the
results of the energy certification of
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simple, clear form, to ensure clarity, ease
of use and comparability. For the energy
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INTRODUCTION.

In the European Community, the construction sector consumes more than
40% of the energy given, and this figure is constantly growing. This trend will
definitely lead to an increase in energy consumption and, as a consequence, an
increase in carbon dioxide emissions. Since the oil crisis in the late 1970s,
various countries have adopted different strategies to improve the energy
efficiency of the national building stock. The Directive on the Energy
Performance of Buildings, adopted in 2002 and finalized in 2010 (2010/31/EC),
iIs a European Commission directive that obliges EU member states to set
minimum energy performance standards for new and renovated buildings (Di
Stefano, 2000). In addition, the directive requires each member state to
implement energy performance certificates for new and existing buildings
(Gryshchenko et al., 2017).

Energy performance certification of buildings is considered an important
tool that will help to attract investments to improve the energy performance of
buildings and increase consumer awareness of the energy saving potential of
buildings (Kaplun and Shcherbak, 2016). Certification was created as a market-
based tool that will help improve the energy efficiency of buildings, repairs, and
utilities (Liu et al., 2019). Ideally, it is an easy way for consumers to compare
and evaluate energy efficiency investments in buildings in terms of energy
consumption in the long term. Implementation of the international standard I1SO
50001 is necessary for all industries, educational institutions, trade, hotels, etc.
(Shaposhnikova and Shimov, 2016).

Implementing an energy management system allows universities to
improve the efficiency of their educational activities and to benefit greatly from
the optimal use of their energy resources (Shcherbak et al., 2019). Inefficient
energy processes can be seen at almost every enterprise, and it can be observed
In the irrational use of energy resources, it can be the lack of control over the
operation of compressors, engines, compressed air leaks, lack of motion sensors,
the use of energy-intensive lighting and heating, it all leads to significant costs,
which are transferred to the services provided (Vieira et al., 2020).

Implementation of energy management system provides opportunities for
the university to solve all these problems (Xing et al.,, 2019). The main
requirements for organizations in the implementation of I1SO 50001:
development of effective energy use policy, development of goals and
objectives in accordance with the established policy, set the rules of
understanding how to better use energy, regular measurement of results, analysis
of the current energy management system (Nikolaieva, 2018). The aim of the
article is to develop theoretical and methodological provisions for the formation
of energy certification system and energy audit as a methodological tool to
improve the energy efficiency of the university. Methodological approach to
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energy certification and energy audit was carried out on the basis of the survey
of buildings of Kyiv National University of Technologies and Design (KNUTD)
in 2021,

MATHERIALS AND METHODS.

According to Article 3 of the 2002 ECT, each member state has to adopt a
calculation methodology for the energy performance of buildings, based on
certain rules (On energy saving: Law of Ukraine, 2021).

The methodology for the calculation of the energy performance of
buildings shall include the following:

(a) Thermal characteristics of buildings (envelope and interior partitions,
etc.). These characteristics may also include air tightness;

b) Heating system and hot water supply, including their insulation
parameters;

(c) Installation for air conditioning;

(d) Ventilation;

(e) Integrated lighting system (mainly in the non-residential sector);

(f) Location and orientation of buildings, including outdoor climate;

(g) Passive solar systems and solar protection;

(h) Natural ventilation;

(i) Indoor climatic conditions, including design room microclimate.

Further, if necessary for the calculation, the positive effects of the
following aspects must be taken into account: a) active solar systems and other
heating and power systems based on renewable energy sources; b) electricity
produced by CHP; c) centralized heating and cooling systems; d) natural
lighting.

The calculation methodology shall take into account the standards or rules
applicable in EU member states according to their legislation. The energy
performance of buildings must be presented transparently and may include an
indicator of CO2 emissions. The European Community has prepared
corresponding European EN standards, which must be adopted in the member
states. These are, for example, simplified calculation formulas that member
states can approve and apply at their discretion. Some member countries have
chosen the option of integrating the calculation methodology into software or
spreadsheets. In many cases, independent software developers have created
licensed computer applications or software modules that conform to the
calculation methodology of a particular member state. Most often, such
applications are tested and approved by government agencies with expertise in
building energy systems.

RESULTS AND DISCUSSION.

The Directive on the Energy Performance of Buildings, adopted in 2002
and revised in 2010 (2010/31/EC), is a European Commission directive
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requiring member states to set minimum energy performance standards for new
and renovated buildings. In addition, the directive requires each member state to
implement energy performance certificates for buildings. The directive requires
the calculation of the energy performance of buildings on the basis of a
methodology that may vary regionally, but includes, in addition to thermal
insulation, other factors of increasing importance, such as heating and air
conditioning installations, the use of renewable energy sources and building
design. Furthermore, according to the Directive, each Member State must ensure
a uniform approach to this process, which will be carried out by qualified
accredited experts whose independence must be guaranteed on the basis of
objective criteria. The aim of this approach is to ensure a common "rules of the
game" in terms of the Member States' attempts to ensure energy savings in the
building sector and to help them ensure transparency of the energy performance
of buildings to potential owners or consumers in the European real estate
market.

Energy performance certification is an audit carried out by a qualified
professional, which results in a decision. The building is assigned one of seven
energy efficiency levels, and the results are necessarily entered in the Registry.
Energy certificate — an electronic document in the prescribed form, which
specifies the indicators and class of the building, the actual and design
characteristics of the building envelope and engineering systems. Energy
certificate - the result of energy audit containing a detailed calculation, with
specific figures on the cost and payback. Certification is mandatory for all
public authorities premises. The law of obligatory certification of buildings
defines that the energy certificate serves as a tool for assessing energy efficiency
and shows how many resources the building uses and the potential to minimize
them. Rational indicators of consumption of thermal and electrical energy of the
object in Ukraine is used the distribution into classes (Table 1).

Table 1
Indicators of heat and electricity consumption
of the facility in Ukraine by class

Residential

Class Buildings Public buildings Hotels I_Edupatipnal Kindergarten
Number of floors | Number of floors | Number of floors | institutions S
1-3 |4andup| 1-3 |4andup| 1-3 |4andup
A <66 <44 <[30] | <[21] <60 <39 <[17] <[28]
B <119 <79 <[54] | <[38] <109 <70 <[30] <[51]
C <132 <87 <[60] | <[43] <121 <78 <[33] <[56]
D <165 <109 <[74] | <[53] <151 <97 <[42] <[70]
E <198 <131 <[89] | <[64] <181 <116 <[50] <[85]
F <231 <153 | <[104] | <[75] <211 <136 <[58] <[99]
G >231 >153 | >[104] | >[75] >211 >136 >[58] >[99]
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The energy efficiency label classifies buildings according to their energy
consumption on a scale from A (low energy consumption, high energy
efficiency) to G (high energy consumption, low energy efficiency).

Energy efficiency certificates can be divided into two categories based on
the method of calculation: certificates based on calculated need and certificates
based on measured consumption. That is, when certifying university buildings,
one can choose between "demand” and "consumption” for all existing buildings
since heating and hot water billing is based on consumption. To match the data
obtained by calculating demand, the impact of weather conditions over the
period of data collection (at least 3 years) should be adjusted to account for the
climate factor. In addition, a single "reference climate" (Wirzburg climate)
should be used for certification and auditing, and the energy consumption data
for heating should also be recalculated using the parameters of this climate.

The comprehensive calculation method is described in DIN V18599, which
IS in accordance with the standards of the European Committee for
Standardization applied to prove compliance with the requirements of the
Energy Conservation Ordinance and gives energy efficiency values for inclusion
in Energy Performance Certificates drawn up on the basis of energy demand.

For the certification and audit it is necessary to consider the quality of the
software, i.e. the correct transfer of the technical rules to the software, which is
an important step in terms of the quality of the results.

CONCLUSION.

The proposed calculation methodology includes too many scenarios in the
normal course of events (spare values), and is therefore too far from reality.
Therefore, the problem arose of using a more reliable calculation methodology
to determine the energy efficiency level of a university building. To solve this
problem, consideration should be given to expanding the number of data to be
entered into the program from 30 to 60 and reducing the number of parameters.
The values of thermal and technical characteristics of the building envelope and
individual elements, as well as the efficiency of the heating, cooling, ventilation
and hot water supply systems should be determined according to the operational
needs of each particular university building.
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BACKGROUND AND OBJECTIVES.
Modern university buildings use a large
number of resources, such as heat, cold
and hot water, as well as electricity, which
is the main consumed energy resource and
is used for lighting, office equipment,
ventilation and air conditioning systems.
In order to improve the energy efficiency
of university buildings, it is necessary to
carry out heat and energy modernization
of internal and external envelopes, which
will allow for internal billing and
qualitative analysis of consumption,
which contribute to prompt decision-
making on heat and energy modernization
of the premises.

METHODS. To assess the potential for
improving the energy efficiency of
buildings by improving the quality of
protective  structures, methods for
assessing the temperature and humidity
conditions of multilayered enclosing
structures in a wide range of humidity
under stationary boundary conditions
were developed on the basis of the
University Hub of Knowledge.
FINDINGS. On the basis of the
University Hub of Knowledge, Kyiv
National University of Technologies and
Design, the moisture content profile was
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calculated for the general estimation of
the moisture condition for building No. 4,
the planes of the highest moisture content
were determined to find the most
dangerous, from the moisture condition
point of view, section of the structure, the
calculation of the enclosing structure
modernization according to the maximum
allowable moisture condition for the
analysis of moisture accumulation in the
coldest month of the year was made.
CONCLUSION. The advantage of the
proposed method of increasing the energy
efficiency of buildings by improving the
quality of protective structures based on
the University Hub of Knowledge is the
possibility of calculation in a wide range
of moisture content of materials,
including supersorption moisture zone, as
well as applicability to structures with
multizone condensation of moisture. The
clarity and simplicity of the proposed
method makes it available for the
practical implementation of energy
efficiency improvements in all university
buildings.
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METOJIWN. J[lnsg OIIHKK MOTEHIaTy
MIJBUIICHHS €HeproeeKTUBHOCTI Oy/Ii-
BEJIb 3a pPaxXyHOK IIOKpAIIeHHS SIKOCTI
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INTRODUCTION.

The reduction of energy natural reserves acutely puts the problem of energy
conservation and energy efficiency of buildings (Di Stefano, 2000). From the
point of view of I. Gryshchenko, V. Shcherbak, O. Shevchenko solution of this
problem is closely connected with increasing requirements for the quality of
building design, since design errors lead to a decrease in the thermal protection
properties of building envelopes and increase the energy costs of building
operation (Gryshchenko et al., 2017).

The choice of a rational design solution at the design stage of technological
modernization of operating university buildings according to V. Kaplun,
V. Shcherbak is connected with the problem of research of heat and mass
exchange processes (Kaplun and Shcherbak, 2016), forecast of temperature and
moisture conditions of enclosing structures and increasing the accuracy of
thermal calculations (Liu et al.,, 2019), since temperature and moisture
conditions of enclosures directly affect the microclimate of rooms, thermal
protection properties, reliability and environmental safety (Shaposhnikova and
Shimov, 2016).

The most difficult, from the point of view of V. Scherbak, L. Ganushchak-
Efimenko, O. Nifatov, P. Dudko, N., Savchuk, I. Solonenchuk, is to predict the
temperature and humidity conditions in thermally heterogeneous sections of
fences (marginal zones) in which the heat and moisture transfer occurs in two
and three-dimensional schemes (Shcherbak et al., 2019). More than 40% of the
total heat loss of the enclosure is noted through the peripheral zones according
to E. Vieira, B. dos Santos, N. Zampieri, S. da Costa, E.de Lima (Vieira et al.,
2020). Moisture localization in these areas above permissible values (Xing et al.,
2019) leads to a deterioration of the moisture regime, reducing the thermal
protection and life of the entire building. At the same time, the absence of
modern methods for calculating temperature and moisture conditions in three-
dimensional areas of enclosing structures, convenient for practical application,
makes it difficult to assess the impact of edge zones on the thermal protection
and energy efficiency of operating university buildings (Nikolayeva, 2018).

Thus, the problem of energy saving and improving the energy efficiency of
operating university buildings leads to the need to study the processes of heat
and mass transfer and the development of methods for calculating the
temperature and humidity conditions of the enclosing structures (On energy
saving: Law of Ukraine, 2021). This determines the relevance of the problem of
improving the thermal protection and energy efficiency of operating university
buildings in the absence of scientific and methodological apparatus for the
formation of requirements to enclosure structures, taking into account the
characteristics of temperature-moisture regime in the marginal zones of
enclosures on the basis of the university Hub of Knowledge.
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The purpose of this paper is to substantiate the necessity of using the
university Hub of Knowledge to form requirements for fencing constructions
taking into account the peculiarities of temperature and humidity conditions of
operating university buildings. The research of the condition of the enclosing
structures of operating university buildings of Kyiv National University of
Technology and Design was carried out in 2021.

MATHERIALS AND METHODS

Calculation of the moisture content profile. The basis of this method are
linear distributions of temperature t(x) and absolute moisture potential 6(x) in
the structure (1-2):

t(x) = tipe — **“}ai”fﬁh(xj (1)
8(x)=6,,, — ﬂznégoiﬂfﬁ (x), 2)

where Rn(X), Rm(X) —heat and moisture transfer resistance to the section
under consideration X;
Rp°™, R;7?™ —total heat and moisture transfer resistance of the

enclosure, respectively.

Using the t(x) distribution, one determines the values of the maximum
sorption potential of moisture, the distribution of the relative moisture potential,
and the desired moisture content distribution over the thickness of the multilayer
structure. The above method provides an overall assessment of the moisture
conditions of structures. The proposed method is convenient for assessing the
operational suitability of enclosures to maintain the required level of energy
saving.

RESULTS AND DISCUSSION.

The executed review of methods of an estimation of energy efficiency of
buildings has shown, that the specified methods do not consider influence of
processes of a heat and mass exchange in marginal zones of enclosing designs
on a microclimate of premises, thermal protective properties and energy
efficiency of buildings in view of absence of a method of calculation of a
temperature-humidity mode in three-dimensional areas of external enclosures.
Meanwhile, as practice shows, there is often a deterioration of temperature and
humidity conditions in the marginal areas of the enclosing structures, which
leads to a decrease in the thermal protection of the entire building. The specified
method makes it possible to determine the most dangerous section of the
structure with regard to the moisture regime without constructing moisture
content profiles. In contrast to the existing calculation methods, the developed
method enables to estimate the protection of envelop structures against
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overmoistening in a wide range of moisture content, gives a quantitative
characteristic of the degree of material overmoistening and is applicable to
calculation of enclosures with multizone moisture condensation.

The proposed mathematical model is implemented in the computer
program "Joint Moisture and Heat Transfer" in the visual object-oriented
programming system Delphi 3-7. The main advantages of the model and the
computer program are the following: the use of the scale of non-isothermal
absolute potential of humidity that allows to simplify the mathematical model of
heat and moisture transfer and makes it possible to calculate in a wide range of
material humidity; the possibility of studying dynamics of temperature and
humidity conditions of enclosures of complex geometric structure under variable
climate and microclimate influences; applicability to studying heat and humidity
processes of various intensities of the climate and microclimate of rooms.

Application of the computer program is illustrated by an example of
calculation of the temperature-humidity regime of a fragment of a three-layer
wall panel with a keyed connection in an annual cycle (Fig. 1, 2).

Fig. 1. Fields of temperature (a) and moisture content (b) at the junction
of the insulation with the outer protective and finishing layer
(expanded clay aggregate concrete) in mid-January

a b
Fig. 2. Fields of temperature (a) and moisture content (b) at the junction
of the insulation with the outer protective and finishing layer
(on the insulation) in mid-July
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The presence of extremes in temperature and moisture content (Fig. 1) is
physically conditioned by the heterogeneity of the considered fragment of the
structure and the non-linearity of the process of moisture heat transfer.
Verification of the developed calculation method by different methods: by
analytical solution and sequence of spatial and temporal grids, by different
mathematical models of moisture and heat transfer, by results of field studies of
indoor microclimate parameters, temperature-moisture regime and thermal
protection properties of enclosing structures based on the university's Hub of
Knowledge. Verification of the calculation method developed on the basis of the
University Hub of Knowledge confirms its reliability, which allows you to use
this method in the practice of operation and insulation of buildings KNUTD.
Numerical values of indicators confirming the reliability of the above
calculations.

On the basis of the results of thermal imaging survey (Fig. 3), obtained on
the basis of the University Hub of KNUTD knowledge, the assessment of the
influence of the marginal zones of the enclosing structures on the temperature
and humidity conditions of the premises (Table 1) was carried out.

21,0°C

Fig. 3. Thermogram on the inner surface of the enclosures
of the auditoriums of KNUTD building #4
Table 1
Comparison of calculated and measured microclimate parameters
in classrooms of KNUTD Building No. 4

Actual Calculated value of the parameter
measured . . .
Parameter \(/alue of th)e excluding edge |n(_:luclj|ng
parameter zones marginal zones
Resulting room temperature, °C 19 19.5 19
Temperature difference, °C, between the
inside air and the inside surface of the wall 4.1 1.8 4
Minimum temperature on the inner surface
of the wall, ° C 8.3 — 8.4
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Table 1 shows that failure to take into account the marginal zones of
enclosures in the thermal modernization of buildings overestimates the resultant
room temperature by 2.6%. At the same time, not taking into account edge zones
leads to underestimation of temperature difference between internal air and
internal surface of the outer wall by 56%, distorts the assessment of comfortable
conditions in the room and creates significant risks in assessing sanitary-
hygienic requirements on the condition of inadmissibility of moisture
condensation on the internal surface of the enclosures. Accounting for edge
zones on the basis of the proposed method for calculating the temperature and
humidity conditions allows us to achieve almost complete coincidence of the
calculated and measured room microclimate parameters (Table 1), ensuring high
accuracy of the research results and increasing the quality of heat and power
modernization. Analysis of the results shows a local decrease in the temperature
in the marginal zones of the enclosures. The resulting room temperature
according to the measurements is 19 ° C. The actual temperature difference
between the interior air and the inner surface of the wall, reduced to design
conditions, exceeds the normative value. The minimum temperature on the inner
surface of the wall is lower than the dew point of the inner air, which leads to
condensation in the edge zone under design conditions. Thus, the method of
numerical solution of the three-dimensional problem of joint unsteady heat and
moisture transfer allows predicting the temperature and humidity conditions of
the enclosures in order to save energy and improve the reliability and thermal
safety of the university buildings in operation.

CONCLUSION.

On the basis of the studies carried out on the basis of the university
KNUTD Hub of Knowledge, a major scientific problem of improving the
thermal protection and energy efficiency of operating university buildings by
developing the scientific and methodological apparatus for the formation of
requirements for envelope structures, taking into account the characteristics of
temperature and humidity conditions in the fencing edge zones, which has
important economic importance was solved.
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BACKGROUND AND OBJECTIVES. The
most important socio-economic task in the current
period is to transfer Ukraine's economy to an
intensive way of development in order to improve
the level and quality of life of the population and
solve the full range of social problems.
Implementation of such a policy dictates the need
to solve problems of reconstruction and
modernization of buildings and structures,
primarily related to the public sphere (including
higher education institutions), in order to
eliminate the existing inconsistency of the
technical condition and functional and consumer
qualities of public buildings to current standards
and consumer requirements. Therefore, one of the
most urgent directions of development of higher
educational institutions is the task of providing
effective  overhaul and reconstruction of
buildings, increasing their energy efficiency.

METHODS. The theoretical and methodological
basis of the study were the fundamental and
applied developments of leading domestic and
foreign scientists in the theory and practice of
management of energy modernization and energy
reconstruction of buildings, increasing energy
efficiency of buildings. The factual basis of
research were the legislative acts of Ukraine in
the field of energy efficiency, normative and
methodical documents on the modernization and
reconstruction of buildings, Directive 2010/31/EC
in the field of energy saving. When solving
specific tasks the methods of system and
comparative analysis, economic-mathematical
methods of efficiency evaluation of energy

1Kyiv National
Design, Kyiv, Ukraine

University of Technologies and

reconstruction and energy modernization projects
were used.

FINDINGS. The method of calculation of the
reduced resistance to heat transfer of the
enclosing structures and the shell of the 4th
building of Kyiv National University of
Technology and Design as a whole taking into
account the temperature and humidity conditions
in the fencing marginal zones. It is shown that in
the enclosure edge zones the heat protective
properties decrease resulting in a deterioration of
the heat protection of the whole building.
Practical recommendations for the design of
fencing structures of modern buildings taking into
account the temperature-moisture regime are
proposed.

CONCLUSION. For the analysis of complex
processes of moisture transfer in enclosures, a
mathematical model based on the moisture
potential is most convenient. A certain difference
from the thermal potential (temperature) to the
definition of the moisture potential allows to
diagnose the most general assessment of the
moisture regime of exterior and interior fences on
the basis of HUB knowledge on energy
efficiency. At use of this model it is possible to
consider process of moisture exchange in a wide
range of humidity and temperature taking into
account movement of a moisture as a basis of
carrying out energy reconstruction and energy
modernization of operating buildings of the
university.

KEYWORDS: Energy Efficiency Knowledge
HUB; university; energy reconstruction; energy
modernization.
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NepeBeICHHs] CKOHOMIKM YKpaiHM Ha IHTCH-
CUBHHMHU HUISX PO3BUTKY 3 METOKO MiJIBUIICHHS
PIBHS Ta SKOCTI KUTTSI HACEJICHHS Ta BUPIIICH-
HS MOBHOTO KOMIUIEKCY COLIAJIbHUX 3aBIaHb.
[TpoBeneHHs TaKOi TMOJITHKU TUKTYE HEOOXiJ-
HICTh BUpIMIEHHS TPOOJIEM pPEKOHCTPYKINi Ta
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METOIH. TeopeTuuHOO Ta METOAUYHOIO
OCHOBOIO JOCIIIPKEHHS MOCTY XU (yHIaMeH-
TaJbHI Ta MPUKJIAIHI PO3POOKU MPOBIAHUX BIT-
YU3HSIHUX Ta 3apyOLKHMX HAYKOBLIB Y Taiys3i
Teopii Ta MPAKTHKHU YIIPABIIHHS €HEPTOMOJIEP-
Hi3aIli€l0 Ta CHEPTOPEKOHCTPYKIIIEIO0 OymiBelb,
MiBUIICHHS €HEeproe(eKTUBHOCTI OymiBelb.
DakTHYHOIO0 623010 JOCIHIIKEHHS CTalld 3aKO-
HOJIaBYi aKkTH YKpaiHH B Tairy3i eHeproedek-
TUBHOCT1, HOPMATHBHI Ta METOANYHI JTOKyMEH-
TH 3 NHUTaHb MOJEpHI3alii Ta PEKOHCTPYKIi
oynisenb, JupextuBu 2010/31/€C y cdepi
eHepro3oepexxeHHs. [Ipu BUpIIEHHI KOHKpPET-
HUX 3aBJlaHb BUKOPUCTOBYBAJIHCS METOIHU
CUCTEMHOTO Ta TOPIBHSUILHOTO  aHAJi3y,
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€KOHOMIKO-MaTeMaTUYHI METOIU OLIIHKHU
€(eKTUBHOCTI MPOEKTIB EHEPropeKOHCTPYKIIIT
Ta eHeproMoiepHi3allii.

PE3YJIBTATHU.  Po3pobieHO  METOIUKY
PO3paxyHKy HaBEIEHOTO OMNOpY Terionepeaayl
OTOPOJKYBAJILHUX KOHCTPYKIIH Ta OOOJOHKH
4-ro xoprycy KuiBChbKOTO HaIiOHAJIBHOTO YHI-
BEPCHUTETYy TEXHOJIOTIH Ta TU3aifHy 3arajoM 3
ypaxyBaHHSAM TEMIIepaTypHO-BOJIOTICHOTO
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BU3HAYCHHS TMOTEHIaly BOJOTOCTI JO3BOJISE
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INTRODUCTION.

Improvement of energy efficiency is a necessary element of the growth of
energy independence of the country and reduction of energy intensity of the
economy (Abu-Rayash and Dincer, 2020). The energy intensity of GDP in terms
of purchasing power parity in Ukraine is three times higher than in most
European countries (Di Stefano, 2000). Over the past three years, significant
progress has been made in the implementation of the reform (especially in the
residential sector): important laws, by-laws, the process of launching the Energy
Efficiency Fund, etc. has been adopted. However, most of the implementation
work is still ahead (Ganushchak-Efimenko et al., 2018).

The Ukrainian energy system is characterized by high energy dependence
on imported energy resources — one third of primary energy is imported. 44% of
energy is lost during transformation and transportation to the final consumer
(while the EU average is 32%) — with 92 million tons of primary energy supply,
the final consumption is 52 million tons. The largest consumer of energy is the
domestic and industrial sectors — 17.6 million tons (or ~35%) and 15.0 million
tons (or ~29%), respectively. The key sources of primary energy are coal
(~33%), natural gas (28%) and nuclear energy (23%) (Garcia et al., 2021).

The urgency of improving the efficiency of reproduction of housing and
public buildings is determined by the strategic orientation of the economic
development of Ukraine to the formation of energy-efficient economy, both on a
national scale and on the scale of individual regions and municipalities
(Gryshchenko et al., 2017). In the Ukrainian housing sector and public buildings
there is a significant potential to improve energy efficiency (Kaplun and
Shcherbak, 2016). According to the World Bank and Ukrainian researchers
overhaul and reconstruction of existing buildings can bring savings of 30-60%
of the energy consumed for heating purposes, public buildings — up to 50% (Liu
et al.,, 2019). One of the essential potentials of use of energy efficiency have
university buildings, which in most cases are very worn out and have exhausted
their resource (Nayak et al., 2021). Therefore, the relevance of the use of new
university education on the principles of university Knowledge Hub is now
particularly high (Nicola et al., 2020).

The aim of the study is to propose a methodology for energy reconstruction
and energy modernization of internal and external partitions of buildings on the
basis of university Hub of knowledge on energy efficiency. The study was
conducted in 2021 on the basis of the Kyiv National University of Technologies
and Design.

MATHERIALS AND METHODS

For a building envelope consisting of m building envelopes (m > 1), the
reduced heat transfer resistance is calculated by equation (1):
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where n; is the coefficient taking into account the position of the i-th
enclosing structure relative to the indoor and outdoor air.

Assessment of the impact of edge zones on the energy performance of
buildings calculation of the energy performance of the building for the heating
period using the specific energy consumption for the operation of the building
during the heating period is calculated by equation (2):

q={p + q hw + qg, (2)

where gn, Onw, Je are respectively specific heat consumption for heating, hot
water supply and electric energy (direct or reduced to
heat equivalent) for the heating period.

The specific heat consumption for heating is calculated on the basis of the
heat balance of the building for the heating period according to equation (3):

Gh = Qe+ o — N (Gine + q5), (3)

where Qi, Ja, Qini, Os are respectively specific transmission heat losses
through the building envelope, specific heat losses
due to air infiltration and ventilation, specific
internal domestic heat losses, specific heat gains
due to solar radiation;
n < 1 —coefficient of heat gain into the building.

The influence of the peripheral zones of the enclosing structures on the
specific energy consumption is taken into account when calculating the specific
transmission heat losses Q. The total transmission heat loss through the
envelope is the sum of the main heat loss and the additional heat loss through all
the envelope edge zones and is calculated by equation (4):

Q="

0.0864M},,4
RE‘I‘JII

(1+ X, @), (4)

where | is the number of edge zones;
w; = k7A7% /A is the coefficient of additional heat loss through the

J-th edge zone.
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Equation (4) makes it possible to calculate the total heat loss of the
envelope, taking into account the edge zones, and to evaluate the contribution of
each edge zone to the heat loss.

For a building envelope consisting of m building envelopes (m > 1),
specific transmission heat losses are calculated by equation (5):

1
Qer = - 2121 Q1 (5)
where Qr; is the total transmission heat loss through the i-th structure.

RESULTS AND DISCUSSION.

The developed method allows to take into account the influence of
humidity on the temperature field of the structure, the non-stationarity of the
temperature and humidity regime, three-dimensionality of the temperature and
humidity fields, which is in the world trend with the energy saving program in
the university buildings.

For widely used in practice of energy reconstruction and energy
modernization of external and internal enclosures of the 4-th building of Kyiv
National University of Technologies and Design (KNUTD) which contain
marginal zones, there was executed the calculation of temperature and humidity
conditions by the computer program "SOVT-3".

Based on the results of the calculation (Fig. 1-3), the effect of the marginal
zones on the thermal protection properties of the enclosing structures was
assessed.

The study shows that for all types of considered structures in the marginal
zones the localization of temperature and moisture content with the formation of
complex marginal effects due to the joint effect of heat and moisture transfer
processes is noted. Deterioration of the temperature and moisture conditions in
the marginal zones leads to a decrease in the thermal protection properties of
structures. The maximum decrease in thermal protection properties (up to 47%)
is noted in the corner of exterior walls with the placement of a thermal insulating
insert near the inner surface.

The results obtained were used to assess the impact of the marginal zones
of the enclosing structures on the thermal protection properties of the envelope
of the 4th building of KNUTD. On the basis of the developed methodology, the
thermal protection for the design of the 14-storey 4th building of KNUTD and
the design was assessed for the following calculation variants: 1 — without edge
zones (basic); 2 — including edge zones (Table 1).
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Fig. 1. Fields of temperature (top) and moisture content (bottom)

in the outer corner of lightweight concrete walls
Legend: a — without thermal insulating insert; b — with thermal insulating insert at the inner surface of the
corner; ¢ — the same, at the outer surface of the corner

a b
Fig. 2. Fields of temperature and moisture content at the junction

of the window unit with the exterior wall
Symbols: temperature fields with a narrow box (a) and moisture fields with a wide box (b)

Fig. 3. Temperature and moisture fields in a three-layer wall panel
Symbols: temperature fields of the section along the keyhole (a) and moisture content at the junction of the
insulation with the outer protective and finishing layer (b)
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Table 1
Thermal resistance of envelope enclosing structures of the 4th building
of Kyiv National University of Technologies and Design

Thermal resistance, m?-K/Bt

Enclosing structure Square, m? - :
base case including edge zones
Exterior walls 4494 4,06 2,16
Windows, balcony doors 1576 0,68 0,59
Entrance doors 55 0,78 0,78
Covering combined 412 4,22 3,38
Ceiling of warm attic 381 3,68 2,94
Ceiling over the technical floor 793 3,68 2,94

Thermal transmittance of the building envelope: according to the basic
variant — 1.97 m2-K/W, taking into account the edge zones — 1.44 m2-K/W.
Reduction of the reduced heat transfer resistance of the building envelope in
comparison with the basic variant is 26.9%. Calculation of components gh, ghw
and ge is performed on the basis of the Directive 2010/31/€C. The proposed
method has been implemented in the computer program "Energy Passport of a
Building”, developed on the basis of the University Knowledge Hub in the
visual object-oriented programming system Delphi 3—7 for WINDOWS. The
main advantages of the computer program are: calculation of energy
consumption of the building taking into account all its components, including
heat and electric energy consumption; determination of the structure of
transmission heat losses through the fencing edge zones, which allows to
improve the design solutions of energy reconstruction and energy
modernization; possibility to assess the energy efficiency of the building at the
stage of energy reconstruction and energy modernization.

By the example of the project of energy reconstruction and energy
modernization of the building, the study shows that the temperature and
humidity conditions in the marginal zones of the enclosures have a significant
impact on the energy performance of the building. Consideration of the fencing
edge zones increases specific transmission heat losses through the building
envelope by 37%, heat energy consumption for heating by 32%, and energy
consumption for building operation by 13%. Improvement of the structural
solution of the outer envelopes leads to a decrease in specific transmission heat
losses through the building envelope by 29%, the consumption of thermal
energy for heating by 25%, the energy consumption for the operation of the
building by 10%. Thus, the improvement of the edge zones of the building
envelope envelope structures has a high potential of energy efficiency.

In order to confirm the validity of the developed methods, the energy
efficiency of the high-rise 14-storey operating building of the 4th building of
KNUTD was assessed according to the results of the energy audit carried out by
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the author. At the time of the energy audit the duration of operation of the
building was about 40 years. Measurement and recording of heat energy
consumption for building heating was performed by express method according
to Directive 2010/31/€C. Thermal energy consumption for heating and hot
water supply was monitored automatically once a day using a heat meter in the
building of Building 4. The measurement results were used to test the building
energy performance calculation methodology (Table 2).
Table 2
Comparison of calculated and actual specific energy indicators of the
4th building of Kyiv National University of Technologies and Design

Value of the indicator, Deviation of the
Indi MJTx/v3 calculated value of the
ndicator -
actual estimated indicator from the
actual, %
Heat consumption for heating of the building 94.5 92.4 2.2
Heat consumption for hot water supply 29.2 27.3 —6.5
Electricity consumption 22.2 24.1 +8.6
Total 146 144 -1.4

Comparison of the calculated values of the energy indicators obtained by
the proposed method with the actual data confirms the validity of the
methodology. Thus, taking into account the edge zones in the enclosures allows
a more accurate assessment of the thermal protection and energy performance of
buildings during the heating period, conducted on the basis of the University
Hub of Knowledge.

CONCLUSION.

The effect of temperature and humidity conditions in the marginal zones of
the enclosing structures on the thermal protection and energy performance of the
building during the heating period on the basis of the university Hub of
Knowledge was assessed. A methodology for calculating the energy
performance of the building during the heating period was developed. When
determining the transmission heat losses through the building envelope,
additional heat losses in the marginal zones of the enclosing structures are taken
into account. On the basis of this methodology, it is shown that the temperature
and humidity conditions in the enclosure periphery zones have a significant
impact on the building energy performance. Improving the structural solution of
the external envelopes leads to a 10% reduction in the energy consumption for
the operation of the building. Thus, the reduction of heat losses in the marginal
zones of the enclosing structures has a high potential of energy saving of the
4th building of Kyiv National University of Technologies and Design.
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% Percentage

COVID-19 Corona Virus Disease 2019, corona virus infection 2019-nCoV

Eq. Formula of calculation

Fig. Figures

HEI higher education institution

Hub Common connection point

KNUTD Kyiv National University of Technologies and Design
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BACKGROUND AND OBJECTIVES.
Significant contradiction between the need of
modern Ukrainian society in innovation-
oriented specialist personality, on the one hand,
and the level of readiness of university
graduates to innovative professional activities,
on the other hand, generates the problem of
finding ways and means of formation of
innovative potential of personality in scientific
and educational environment of university on
the basis of holistic dual educational concept.
Problematic issues of how to organize the
process of professional training of future
specialists, how to promote the development of
their innovative potential, what are the
conditions and mechanisms of this process
constitute the problem field of this study
METHODS. The research used methods -
activity approach to the problem of personal
development; personality-oriented approach to
professional training of students; competence
approach to university training of students;
acmeological approach to the study of human
development; mutual influence of personal and
professional  development;  environmental
approach — to the problem of formation and
development of students' innovation potential.
Processing of the results of the survey to
determine the proportions of the main
components of students' innovation potential on
the basis of Hackathon ecosystem was carried
out by expert method.

1Kyiv National
Design, Ukraine

University of Technologies and

integration of education, science and practice;
analysis of innovation needs and innovation
capabilities of subjects of education; creation of
infrastructure elements necessary for the
functioning of the innovation system at all
stages of the educational process; formation of
a data bank of innovative projects, ready for
implementation, technology platforms,
information support for the development of
innovative youth potential in the scientific and
educational environment of the university.

CONCLUSION. Scientific and educational
environment of the university is a synthesized
integrated phenomenon that systematically
combines the structures of research, scientific,
pedagogical and other activities in their
complex interaction to implement the goals and
objectives of training and professional and
personal development of specialists, ready for
innovative activity in the conditions of lifelong
learning. The expected results of the concept
are expressed in the transition to the use of
modern dual educational programs, methods
and technologies of educational process
implementation in the university, aimed at
continuous development of innovative thinking
of young people, improving skills and
motivation, identifying and setting tasks of
creating new knowledge aimed at their solution,
information search and processing, independent
and teamwork and other competencies of
innovative activity based on knowledge of its

FINDINGS. The mechanisms for essence and on practical experience.
implementing the concept include the KEYWORDS: innovation potential;
university; Hackathon ecosystem.
NUMBER NUMBER NUMBER
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INTRODUCTION.

The profound changes of socio-cultural space, which occurred during the
XX — early XXI centuries, actualized the scientific interest in the problems of
innovation and human abilities to innovative activity (Linnell et al., 2014).
Innovative vector of state development, defined by the concept and strategy of
innovative development of Ukraine for the period up to 2030, requires the
construction of scientifically sound system of views, principles and priorities for
the formation and development of innovative potential of the individual
(Gryshchenko, 2015). In the implementation of the state strategy of innovative
development it is education that acts as a carrier of the ideology of innovative
renewal, and it should create the necessary conditions for innovative processes
in the form of a developed environment of knowledge generation, accumulation
of intellectual and creative potentials of society (Groen and Calderhead, 2015).
The key innovative qualities of personality are: mobility, desire to learn
throughout life, inclination to entrepreneurship, risk, international mobility
(Zhurko, 2016).

The expert report on the implementation of the Strategy for Innovative
Development of Ukraine for the period until 2020 points out the low level of
special training of university graduates, who, having found a job after
graduation, undergo a long adaptation period caused by the inability to match
their knowledge with practical activities. Young professionals who have recently
graduated from the university have not developed the skills to participate in
projects, which require communication and management skills, as well as skills
in planning and self-organization of activities in addition to professional skills.
According to expert estimates, tens of thousands of advanced technological
developments remain unrealized. In order to successfully promote them in the
Ukrainian and foreign markets we need about 200 thousand specialists in the
field of technological management and innovation activities.

The transformations taking place in the society put an imprint on many
spheres of human activity and existence. In the era of formation of new
technological space, changes in socio-cultural environment there is a social
demand for a personality, who is able to live and work productively in
conditions of global changes, uncertainty, challenges. In this situation, the issues
related to human development corresponding to these transformations are
actualized, and the sphere of education is considered as the most important
factor of reproduction of "human capital”, which determines the further
progressive development of the country (Stoltzfus et al., 2017).

The changes taking place in the society, complication of professional tasks
make the demand for higher education institutions to train specialists for
innovative activity urgent. In order to develop students' innovative potential,
modern educational process in higher education institution should have a
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personal-professional orientation. A significant factor in the development of
students' innovative potential is the educational environment and psychological
and pedagogical support of the educational process.

The main contribution to the formation of innovative activity competences
IS made by the education system. The main role in the development of
innovation system is assigned to universities not only due to the fact that they
are the key institutions of knowledge production and concentration, providing its
generation, actualization, distribution and application in the process of
educational and research activities, but also because the educational space of
universities lays the innovation potential of the future specialist. The priority
role of education system in creating conditions for innovative development is
conditioned by the fact that all its stages should be focused on the formation and
improvement of skills and competencies of a person, who will be able to
successfully solve the tasks of innovative development of Ukraine in the future,
easily adapt to rapid social changes.

The analysis of knowledge economy concepts allows us to characterize it
as post-industrial, informational, globalizing, networked, innovative, in which
knowledge enables the generation of a continuous flow of innovations.
Innovation does not simply become a response to the dynamically changing
needs of society, but also stimulates their further development.

The innovative potential of man, included in socio-economic relations, is
an important factor of social transformation and innovative progress of Ukraine.

The concept of "potential” includes the possibility of expanding the
boundaries of the traditional subject of the study of what a person is, to what he
can become. In a wide range of scientific works the term "potential™ is most
often used not in a specific scientific way, but metaphorically — as a synonym of
terms "resources” or “opportunities” (for example, aesthetic potential, economic
and production potential, science potential, development potential, etc.). The
innovative potential of a person can be considered as a set of personal properties
and abilities "to create, perceive, implement innovations, as well as in time to
abandon outdated inappropriate ways of activity" (Groen and Calderhead, 2015).

J. Yao, H. Li, D. Shang, L. Ding note that the main characteristic of a
subject of innovation is his activity self-consciousness, i.e. the understanding of
his personal initiative as subjectively possible and socially accepted basis of his
own existence (Yao et al.,, 2021). At the same time a person can have both
aspiration to develop his/her own innovation potential and internal resistance.
Let us point out that it is within the framework of sociology that the issues of
innovation susceptibility and resistance to innovation from the perspective of the
human factor are addressed. The social characteristics of innovative thinking
carriers have a significant influence on the course of the innovation process.
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These objective and subjective properties of the carriers of the innovative way of
thinking in practice are embodied in an innovative type of behavior.

In connection with the relevance of the above it is necessary to note the
increasing interest of domestic researchers to the problem of innovative potential
of university students, because in the youth educational environment there are
acquisition of knowledge, abilities and skills on specialty, formation of
professional identity and exposure to the range of professional problems, which
university graduates will solve in the future. Student age due to psychological
and physiological characteristics allows to better reveal and individualize
creative abilities, initiative, ingenuity, non-standard approach, as well as the
ability to take risks and be responsible for the actions taken, which is especially
characteristic for the formation and implementation of the innovative potential
of the individual.

The introduction of innovative technologies in various spheres of human
life leads to dramatic changes in the requirements for the preparation of young
people for the upcoming professional activity. One of the main issues considered
today is the efficiency of modern educational process in higher education
institution aimed at graduating competitive specialists able to work fruitfully in
knowledge-intensive industries, participate in innovations, building post-
industrial society (Linnell et al., 2014)

Today, when the society enters the era of knowledge, high technology,
human creativity, his professionalism, flexible response to changes in the
external environment are valued. With the importance of all levels of education,
the process of preparing young people for future professional activities in higher
education institutions acquires special importance. A modern specialist must be
able to respond to challenges, set tasks and solve them, have a broad outlook, be
open to new formats, constantly develop, be a subject of labor primarily in the
status of a creative person, respond to innovations, find solutions to non-
standard problems.

Speaking of preparing young men and women for independent professional
activity, it is necessary to take into account the tasks that they will have to solve
in this age period. This is the time when they think about the future. The
prospects of tomorrow become the main dimension for them, the independence
of the individual is asserted, the complexity of social life takes place. The social
situation of development for young people is characterized by the fact that
society sets before them the task of professional self-determination. This period
Is significant in terms of the development of value orientations, life positions,
the formation of a worldview, a conscious attitude toward life, the recognition of
oneself as a member of social community, the choice of social position and the
ways to achieve it. The leading activity at this time is educational and
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professional. It is in this activity that mental processes and personal peculiarities
of students develop to the maximum (Groen and Calderhead, 2015).

An important component of the modern educational process in higher
education institutions is the development of innovative potential of students.
A. Stoltzfus, M. Rosenberg, H. Lapp, analyzing the concept "innovation
potential”, first of all, distinguish personal qualities of a person (tolerance to
uncertainty, ability to justified risk, responsibility, need for self-realization,
motivation of achievement, reflexivity, creativity (qualities of intellect,
intellectual initiative); competence, ability to interact with other people, features
of value and semantic sphere, working capacity, self-regulation level (Stoltzfus
etal., 2017).

N. Linnell, S. Figueira, N. Chintala emphasize such personal parameters,
testifying about the developed innovative potential, as aspiration to novelty,
sensitivity to contradictions, openness to experience, ability to act in
unpredictable, unstructured situations (Linnell et al., 2014).

Competences and personal characteristics that constitute innovation
potential help a person not only to carry out innovative activity, but also to the
maximum extent self-realization. The development of innovation potential is
closely connected with the processes of self-improvement and self-development
of a person. A person, developing his innovation potential, "expands his own
space of life, horizons of his consciousness, his being in the world™ (Linnell et
al., 2014).

Proceeding from the fact that modern reality makes it necessary to train a
specialist with innovation potential, higher education institutions should create
an optimal educational environment for young people to acquire
competitiveness in the labor market and professional development.

In order to develop students' innovative potential, modern educational
process in a higher education institution should have a personal-professional
orientation, i.e. be focused not only on transferring specific knowledge, abilities,
skills to a future specialist, but also develop the personality of a student in the
educational process. The need for personal development of a modern specialist
Is indicated in the competences of educational programs of higher education
institutions. In the context of the challenges of society, global changes, it draws
us to the realization that the human resource is fundamental in all
transformations. From this point of view, the development of personal
competences can be considered as one of the central characteristics of the
educational environment of a modern higher education institution.

Self-development is very important in unlocking an individual's innovative
potential. D. Groen, B. Calderhead in their works repeatedly drew attention to
the fact that for a person is significant outgrowth of development in self-
development. This manifests itself in activity. These scientists emphasized that
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routine work, as a rule, does not serve the development of a person. But the
solution of tasks requiring the active work of the intellect, motivation and
volitional manifestations, creation of something new, non-standard, provides the
development and self-development of a person (Groen and Calderhead, 2015).

I. Gryshchenko interpreted such situations as follows: "In creativity the
creator himself is also created. There is only one way to create a great
personality: great work on a great creation™. It can also be fully referred to
innovative activity where a person is improved in accordance with the principle
of personal development in activity (Gryshchenko, 2015).

T. Zhurko emphasized that “the social value of his personality and socially
significant potential which he is able to realize in his deeds, but also the
character of that new frontier on which he comes in his development depends
not only on the value of creative-innovative caliber of deeds of the person, on
degree and quality of investment of his mind, feelings, will in these deeds"
(Zhurko, 2016). Innovative activity contributes to the transformation of
potencies into opportunities, development of reserves, finding solutions to
increasingly complex problems and at the same time stimulates the transition of
a person to higher stages in their development. Participation in innovative
projects contributes to the change of individual, personal and subjective
characteristics of students. The scale of innovative activity tasks, mental activity
of the person performing it, the degree of motivational involvement and
engagement in the activity largely influence his/her personal and professional
development.

The hypothesis of the study is represented by a number of assumptions to
be developed and tested in the study:

- the concept of formation of innovative potential of the personality will
have high explanatory possibilities if it is based on the use of systemic,
integrative-activity, personality-oriented, competence-oriented, acmeological
approaches and includes the description of regularities, principles, model,
algorithm, efficiency criteria, necessary and sufficient psychological conditions
and mechanisms of this process;

- the effectiveness of the concept implementation in the practice of
professional training is provided by the reliance on the model, conditions,
factors and characteristics of the scientific and educational environment,
providing a personality with the opportunity to gain experience of innovative
activity and creating conditions for the formation and development of its
innovative potential;

- the main directions of development of personal innovative potential
should correspond to its main structural components, which are innovative
orientation, innovative competence and innovative creativity;
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- the effectiveness of the formation of the innovative potential of the
individual assumes: a) the development of strategy, tactics and technology dual
educational process based on the model of innovative potential;
b) implementation of high-quality diagnostics of the level of formation of
innovative potential of the individual in its stages of formation;
c) comprehensive accounting of diagnostic data in the process of formation;
d) development and implementation of support program of this process,
technology and infrastructure support stage-by-stage improvement of the level
of innovation potential of the individual; e) the development of the innovative
potential of the individual.

The aim of the article is to develop the innovation potential of young
people on the basis of the use of the university Hackathon ecosystem. The study
is based on the data of Kyiv National University of Technologies and Design in
2021.

MATHERIALS AND METHODS.

The contradiction between the need of modern Ukrainian society in
innovation-oriented specialists and the level of readiness of university graduates
to innovative activity in professional sphere generates the necessity of searching
the ways and means of formation of innovative potential of personality in the
scientific and educational environment of university (Gryshchenko, 2015). That
Is why the sociological research "Innovative potential of student personality:
formation in the scientific and educational space of university" in KNUTD at the
Faculty of Management and Business Design was carried out. The method of
collecting information was a questionnaire survey. The choice of quantitative
methodology corresponded to the nature of the tasks to be solved.

The aim of the research was to study the innovation potential of students
and to identify the problems of its formation in the scientific and educational
space of the university. 196 students of 1-3 years took part in the survey. The
sample is representative of the number of students in different training areas of
the Faculty of Management and Business Design of KNUTD. The survey was
conducted in April 2021.

Difficulties in research of innovative potential are caused by absence of the
generally recognized idea about the content and structure of the given concept.
The main reason for this is the complexity and multifaceted nature of the
innovation potential of the individual in general and the student in particular.

At present the considered problematic touches upon different fields of
knowledge, which offer their own approaches for researching the totality of
creative, educational and social aspects of innovative activity. Undoubtedly, the
leading position in the study of innovation potential of the individual is taken by
social psychology. Psychological problems of innovation are partially reflected
in other fields of knowledge, and as a result, related and interdisciplinary
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approaches to the analyzed phenomenon are formed. The influence of the
psychological approach is also found in sociological studies.

We can agree with the previously indicated authoritative opinion that the
innovative potential of the individual should be interpreted as a set of personal
properties and qualities that allow "create, perceive, implement innovations, as
well as timely abandon outdated unreasonable ways of activity”. Based on the
notion of personal potential as a set of resources for the implementation of
innovative activity, many authors propose to study personal qualities and
competencies necessary for innovative activity.

Determination of the proportions of the main components of the innovation
potential of the students surveyed on the basis of the Hackathon ecosystem is
carried out with the help of equation (1):

L AR, ).A(Ry
uC, = 248 -AG) (1)

n

where A(R; ) — students' answers;
Ci ... Cyo — evaluation criteria;
uC; ...Cyp — the total numerical score of all students surveyed.

RESULTS AND DISCUSSION.

Innovative activity motivates students to go beyond their own limits, helps
to expand the system of perceptions, mobilizes its potential, stimulates human
self-development. Thus, the complication of realized activity leads to the
development of personality through its self-transformation, internal self-
transformation work, qualitative transformations.

Since modern strategies of preparing young people for professional
activities are determined not only by the formation of knowledge, abilities and
skills, but also by significant personal transformations, its self-realization in the
professional space, the desire to present its point of view to the world, the
university should be focused on creating an innovative environment in the
formation of students' competences. That is to create conditions that provide
prerequisites for effective formation and development of innovative activity,
where the opportunity for implementation of new technologies of problem
solving is provided.

The functioning of this environment should be based on a system analysis
of the object, subject, processes, conditions of innovative development. In
addition, it is important to determine the criteria of effectiveness of the
environment from the position of implementation of the principle of continuous
development of participants in the educational process. Such approach makes it
possible to optimize the process of personal and professional formation of a
future specialist, to develop students' ability to generate new ideas, generate new

53



ISSN 2415-3206 Journal
MANAGEMENT Issue 2 (34), 2021

technologies, and create new products. In order to stimulate the development of
students' innovative potential, it is necessary for them to gain personal
experience of participation in the development and implementation of
innovations, practical implementation of promising innovative projects. In
addition, it is important for students to be able to participate in their education,
choose an individual educational trajectory, show educational initiatives and
implement them in educational and research activities.

When considering the process of training young men and women for
innovative activity in conditions of high competition, increasing complexity of
tasks, the question of psychological and pedagogical support of the educational
process in the formation of innovative potential of students becomes relevant. It
iIs known that one of the main principles of psychological and pedagogical
support of the educational process is to take into account individual
characteristics of students, their capabilities, development of resources. This
process should be aimed, first of all, at actualization of personal competences,
which determine innovation activity. Its main components are diagnostics,
which would be focused on identifying students' resources when solving non-
standard tasks in a situation of uncertainty, determining individual trajectories of
their entry into innovation activity, supporting participants of innovation
projects, developing programs for monitoring the results of psychological and
pedagogical support of educational process participants.

The relevance of psychological and pedagogical support of the educational
process in the university is also associated with the fact that the student age is
characterized by the focus on self-knowledge, self-affirmation, personal self-
determination, which act as a need for young people to take the internal position
of an adult, to realize their place in society, to understand themselves and their
capabilities (Groen and Calderhead, 2015). Psychological and pedagogical
support of educational process should also be focused on development of
reflection of young people, ability to correlate their abilities, pretensions with
requirements of society, on comprehension in full of social expectations from
their work. An important component of psychological and pedagogical
accompaniment is to help students organize their cognitive activity, develop
communicative abilities, value and semantic reference points.

The innovative potential of a person is realized in direct practical activity.
Any human activity requires active manifestation of personal properties.
Activity is a measure of interaction of a subject with the surrounding reality as a
special way of self-expression in society, at which a higher level of development
Is achieved, reflecting not so much quantitative characteristics of activity as
qualitative ones. The innovative potential of a personality is an integrative
characteristic of a personality in a set of personal properties, qualities and
abilities, providing its readiness to generate new forms of activity on creation,
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development and distribution of innovative educational products, as well as self-
development and personal growth as a strategic factor of productive innovative
activity (Yildizer, 2017). The innovative potential of a personality in scientific
and educational environment of higher education institution implements target,
motivational, creative, prognostic, transformational functions, function of
development and formation of innovative experience and practice-orientation.

There are three components of innovation potential. The first one is
professional competences, important in development of innovations
(understanding of strategic goals of organization and society development,
ability to see problems clearly, breadth of knowledge, well formed abilities and
skills of professional activity, diverse interests, ability to generalize special
knowledge, ability to analyze problems objectively, ability to see other people's
capabilities and use them for business, effective feedback skills, high work
capacity). The second component — creativity (intuition, flexibility of mind,
extensive associations, unusual view of things, originality, the ability to see the
subject from different sides, the ability to recognize only emerging trends)
(Lopatenko, 2016). The third element is entrepreneurialism as a resource for
promoting innovation (high level of motivation for success and risks, knowledge
of the market, trends in its development, initiative, the ability to find new uses
for the "object”, flexible work style) (Stoltzfus et al., 2017). In most studies
innovative potential of the personality of a modern specialist in the most
generalized form is considered as a set of motives, properties and qualities of the
personality, manifested in new, non-standard ways of activity in order to satisfy
the existing and newly arising material, social and spiritual needs (Taylor,
1999).

Based on the analysis and synthesis of existing approaches to the definition
of the category "innovation potential of the personality" we formulated the
concept "innovation potential of the student personality": a set of social and
creative qualities of the student personality (entrepreneurial spirit, competence,
creativity) and motives that characterize his readiness for innovative activity
(Riesener et al., 2019). The set of important features of innovative personality of
a student appears as follows:

- enterprising — the presence of an active life position, initiative, the ability
to find solutions in difficult situations, the ability to take responsibility,
communication skills;

- competence — breadth of knowledge, diverse interests, confidence in
professional choice, high working capacity;

- creativity — active creative and intellectual development, manifested in
research activities or in extracurricular activities of the university.

Analysis of sociological research data showed that most of the students to a
greater or lesser extent have qualities of innovative personality. In particular,
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about a quarter of the respondents have no doubt that they have an active life
position (24.5%), the same number of respondents expressed their readiness to
take responsibility in a critical situation and demonstrate such qualities as
resourcefulness and ingenuity. Using the most common methods to assess the
level of development of youth innovation potential (M. Kirton's Method;
Method STYLES; "Simplex method" M. Basadur; The Method of Rotter) allows
ranking the degree of manifestation of the main components of innovative
potential in students (tab. 1).

Table 1

Assessment of the level of development of the main components
of innovation potential of young people

Methods | Indicators of innovation potential | Minimum | Maximum Average Star_wdgrd
value deviation
M. Kirton’s | The coefficient of innovation
Method | (KAI) 2,1 1271 112,27 18,12
E?é)lr)nposne index of innovation 121 121.1 115,22 12.86
Method |Creativity of thought 9,1 22,1 22,41 4,22
STYLES |Purposefulness of decisions 11,1 25,1 26,11 2,91
Focused on Achieving the Goal 11,1 28,1 27,96 4,41
Social partnership 12,1 25,1 27,91 4,19
Simol Involvement in research 11,1 122,1 41,14 11,87
Tnémg;’)‘ Ability to generate ideas 7.1 1241 | 28,67 14,62
M. Basadur Ability to think 11,1 125,1 25,65 12,87
' Ability to assess the situation 12,1 126,1 29,94 14,57
General internalism (inclination
The to take responsibility for the 8,5 57,1 22,81 24,21
events on oneself), points
Method L
of Rotter Genergl externality, (inclination
to attribute the causes of events 2,1 8,5 5,2 2,2
to external factors), points

About a third of the students (20.6%) can easily establish contacts with
people, which indicates a high level of sociability. About half of the respondents
not fully possess these qualities (51.5% doubt their own active life position,
58.7% are not ready to take responsibility in a critical situation, and 42.9% have
difficulties communicating with people). An active life position, serving as a
basic component of innovation activity in the future, was inherent in the
respondents back in school. Only 12.5% of the study participants did not attend
additional classes, the rest chose sports sections (49.2%), various types of
electives (48.7%), engaged in creativity (18.5%). While studying at the
university, students preferred primarily the scientific sphere, participating in
conferences and projects (55.0%) as an additional activity.
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In “extracurricular trajectories” at the time of the survey 20.6% of
respondents participated. The most popular were: international relations -
22.2%; leadership and initiative — 27.4%; entrepreneurship — 17.7%; culture and
creativity — 16.1%. However, the classes are fully satisfied only a third of
respondents.

To improve the effectiveness of the trajectories and the development of
motivation students suggest the organizers to invite more interesting people,
experts, speakers to hold events (28.2%), also students would like to update the
methods of classes (26.7%) and diversify activities in the areas and profiles of
training (25.0%). The main reason for non-participation in extracurricular
activities respondents indicate a lack of interest — 27.4%. Sufficiently high level
of respondents' satisfaction with their professional choice (60.2%) creates the
basis for successful formation of professional competences and indirectly
indicates the presence of competence as the most important characteristic of
innovative personality.

Research and development activities should play a huge role in
professional development of a specialist in innovative society. It contributes to
the manifestation of creativity as an intellectual basis of innovations in any
sphere. The majority of respondents (62.7%) are sure that a student should
necessarily participate in such work during his/her studies. However, as the
results of the questionnaire showed, only 12.8% of respondents take an active
part in it, 28.2% participate sometimes, 24.0% have a desire, but it has not yet
been realized. These data indicate the possibility and need for further expansion
of research activities. Most of the respondents are satisfied with the conditions
created in the university for the creative and intellectual development of the
student (65.9%). And 48.4% of the respondents have ideas about creating a
brand or firm. These survey participants, as well as those who still doubt their
ideas (27.1%), would be helped to become more confident and active by
attending Hackathon activities, because this is where a creative environment for
the implementation of business projects and business ideas should be formed.
Nevertheless, the survey found that only 27.7% of respondents attended the
Business Hackathon events, and the majority (62.7%) did not participate in it.
Lack of time (29.7%) and lack of interest (24.1%) were cited as the main
reasons for this. The main purposes of visiting this site respondents consider
getting information at expert lectures (65.8%), meeting new people (26.0%),
turning business ideas into reality (19.8%), and acquiring the necessary
knowledge and skills (19.8%).

The cluster analysis of the research results allowed us to identify and
describe three groups of respondents by the level of innovation potential
development: active innovators (48.4%), potential innovators (24.9%) and
passive innovators (16.7%). Active innovators show a high level of participation
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in research activities and are more often involved in extracurricular trajectories,
the majority of such students are second-year students. The peculiarities of
potential innovators are low self-esteem in the field of entrepreneurship, also
low degree of awareness of a variety of activities in extracurricular and
academic activities of the university. However, in this group there are a lot of
those who have a desire to be active and develop their innovative potential. Such
students are in the majority in the first year. Passive innovators are characterized
by low level of participation in extracurricular trajectories and scientific and
educational space of the university, but they are characterized by high
assessment of their own entrepreneurial spirit, which can serve as a basis for
development of innovative potential in the sphere of business and
entrepreneurship. The majority of such respondents turned out to be in the third
year (Fig. 1).
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Fig. 1. Forecast of the ratio of internality and externality
of the development of innovation potential of young people

Thus, the survey of students of Kyiv National University of Technologies
and Design allowed us to establish that most of them are aware of the
importance of development of personal innovation potential in the scientific and
educational space of the university and almost half of them show a high level of
innovation activity already in the university, participating in research activities
and expressing interest in a variety of extracurricular trajectories of personal
development. Most students are satisfied with their professional choice and the
conditions created by the university for the development of human innovation
potential. At the same time, the following problems are revealed: there is a low
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level of activity and poor awareness of various activities in extracurricular and
research activities of students, who constituted the majority in the cluster of
potential innovators; there is a tendency of decrease in the level of innovative
potential among third-year students in comparison with that of second-year
students; a significant part of the respondents shows weak motivation and
participation in research work and attendance at business-Hackathon.

Thus, the development of students' innovative potential becomes an
important component of the educational process of a higher educational
institution today. For this purpose, in addition to professional development of
future specialists, it is necessary to carry out personal development. Invaluable
role here can play psychological and pedagogical support of students' entry into
innovative activity, largely contributing to the transition process of personal
development in self-development. The study of the issue of personal self-
development as a significant resource for the formation of innovative potential
of students in the educational process is of great practical importance, helps in
preparing young people for professional activity in modern conditions.

A new stage of social development, knowledge-intensive economy make
urgent the need to develop innovation potential, personal formation of future
specialists, as it is the personality that acts as a carrier and exponent of universal
resources of civilization transformation. This creates the need to study the
development of personal innovation potential in the process of learning in higher
education.

CONCLUSION.

Thus, on the basis of generalization of studies of the essence and structure
of personal innovation potential we have developed the following definition.
The innovative potential of a personality as a subject and participant of scientific
and educational environment of a university is an integrative characteristic of a
personality in a set of personal properties, qualities and abilities that ensure its
readiness to generate new forms of activity in creating, mastering and
distributing innovative educational products, as well as self-development and
personal growth as a strategic factor of productive activity. It is necessary to
create favorable conditions for the development of innovative potential in all
types of educational and extracurricular activities, to expand innovative forms of
scientific and educational space of university and to improve motivational
mechanisms of intellectual, creative and entrepreneurial activity of students. In
particular, as the research results have shown, it is necessary to involve students
more actively, starting from the first years of study, in research work, which
significantly develops the innovation potential of an individual. The results of
the surveys also allow us to conclude that individuals with high innovation
potential may have a subjectively higher assessment of the quality of life. In
addition, they are potentially able to put more effort into changing the objective
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characteristics of the quality of life. Therefore, the work on the formation of
innovative activity of students in general can help to improve the life of the
entire Ukrainian society in the future.
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BACKGROUND AND OBJECTIVES. For
student youth the process of entering the
profession and harmonization of interactions
with professional environment and future
professional activity is the key moment of life
activity. This process, according to the
majority of modern researchers, is a certain
complexity and contradiction both for
students and for higher education institution,
as well as social institutions and
organizations acting as social customers.

METHODS. The study of the process of
adaptation of student youth to research and
professional activity was carried out on the
basis of the Kyiv National University of
Technologies and Design. Assessment of
students' expectations regarding studies, the
level of students’ awareness of the future
professional and scientific activity was
carried out with the help of the University
Hackathon Ecosystem toolkit. Processing of
the obtained results of the survey was carried
out on the basis of the "Methodology of
research of students' adaptability to dual

education in higher education”. The
methodology includes two scales:
adaptability to professional activity and

adaptability to research activity.

FINDINGS. The following directions of
training are distinguished: professional, social
and research, as well as stages of adaptation
to professional training: learning
identification, learning-professional
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activation,  professional-value reflection.
Integration of these directions allows us to
organize activities that ensure formation of
necessary professionally important qualities
(competences) in students (graduates), agreed
with potential employers and demanded by
the corresponding profession. The conducted
experiment on the basis of Hackathon-
ecosystem of the university was carried out
taking into account the directions of training
and their corresponding adaptation criteria:
professional direction — activity-result and
motivation-value criteria; humanitarian -
communication-professional criterion;
research — personal-creative criterion.
CONCLUSION. Students' adaptation to
future professional and research activities can
be defined as one of the most urgent social
problems at the pre-production stage. This is
due to the fact that the student spends one of
the main periods of his life in a higher
education institution, since it is at this time he
is formed as a professional and as a person,
masters the necessary competencies in order
to achieve a certain professional and research
level. At this stage the professional intentions
of the individual and the requirements of the
profession come into alignment, i.e. there is
an adaptation to professional and research
activities.
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INOCTAHOBKA MMPOBJIEMH TA
3ABJIAHHSA. Jlns cTyaeHTCBKOI MOJIOAII
nporec  BXOMKEHHS y  mpodecito  Ta
rapMoHi3zailis B3aeMoAi 13 mpodeciitHum
CepeIoBUILEM Ta MalOYyTHBOIO MpodeciitHo0
TISUTBHICTIO - KJIFOYOBUH MOMEHT
KUTTEMIsTbHOCTI. [leil mporec, Ha IyMKyY
OUTBIIOCTI CYYacCHUX JIOCIHITHHKIB, € MIEBHOIO
CKJIATHICTIO 1 CYyNEpPEewIMBICTIO SK JUIs
CTYJIGHTCHKOT MOJIOZI, TaK 1 JJIsi BHUIIOTO
HABYAJILHOTO 3aKJIaay, a TaKOX COIllaTbHUX
YCTaHOB Ta OpraHi3ailiii, sKi BUCTYIAIOTh SK
coIfiajbHi 3aMOBHHKH.

METO/U. JlochimkeHHs MpoIecy ajamnTa-
1[ii CTYyIEHTCHKOT MOJIO/II 10 HAYKOBO-TOCITi/I-
HOT Ta mpodeciitHol AiSITLHOCTI 3A1MCHEHO Ha
0a3i KuiBcbKkoro HaIioHaIBLHOTO YHIBEpCHUTE-
Ty TEXHOJOTIA Ta au3aiiHy. OLIHKY O4YiKYy-
BaHHS CTYJICHTIB IOJAO HAaBYAHHS, DPIBEHBb
MoiH()OPMOBAHOCTI CTYJIEHTIB PO MalOyTHIO
npodeciiiHy Ta HayKOBY IiSUIbHICTB 3/1HCHE-
HO 3a JIOIIOMOTOI0 1HCTpYMEHTapito XaKaToH-

€KOCUCTEMH YHIBEPCHUTETY. O06pobxka
OJIepIKaHUX pe3yNbTaTiB OIMTYBaHHS
npoBoAwWiacs Ha miacTaBi  «MeToauku

JIOCJTIJDKEHHS aJIallTUBHOCTI cTyAeHTiB y BH3
0 yanbHOi OCBITH». MeTOIWKa BKIIOYAE
JIBl IIKAJIA: aJalTUBHICTH 10 MpodeciiHoi
TiSUTPHOCTI Ta aJaNTUBHICTH IO HAYKOBO-
OCIIAHOT IISJIBHOCTI.

PE3YJIbTATHU. BunineHo Taki HampsMu
MiJTOTOBKU: TpOoQeciiHu, coIliadbHUN Ta
HAyKOBO-JIOCTIIHUNA, a  TaKOX  eTamu
aganTamii g0 mnpodeciiHOl  MiATOTOBKH:
HaBYaJIbHA imeHTHdIKaIiS, HaBYaJILHO-
npodeciiina  akTHBi3amisg,  mOpodeciiHo-

! Kuiscokuii nayionanvuuii ynieepcumem mexmono2iil
ma ouzauny, Yxpaina

niHHicHa peduekcis. [aTerparis  gaHMX
HampsIMKIB ~ JIO3BOJIIE HAM  OpraHi3yBaTH
JUSUTBHICTB, AKa 3a0e3rnedye (OpMyBaHHS Yy
CTYJICHTIB (BHITYCKHUKIB) HEOOXITHHX IIPO-
¢eciiiHO-3HaUYMUX SKOCTeH (KOMIETEHIIiil),
Y3TrOJDKEHUX 3 MOTEHIIMHUMH pOOOTOIABIIS-
MH Ta 3arpeOyBaHMX BiJIOBIIHOIO Mpode-
cieto. IlpoBeneHuit excrepumMeHT Ha 0a3i
XaKkaToH-eKOCHCTEMHU YHIBEPCHUTETY 37iiic-
HIOBABCA 3 YPaxXyBaHHIM HaIPsIMIB T1JTOTOB-
KM Ta BIANOBIAHHUX iM KPHUTEpIiB amamTarfii:
npodeciiHuid  HampsIMOK  —  ISUTBHICHO-
pPEe3yNbTaTUBHUN Ta MOTHUBALIMHO-I[IHHICHHIA
KpUTepii; TymaHiTapHE — KOMYHIKATHBHO-
npodeciiiHuil KpuTepiid; HAyKOBO-IOCTIAHUN
— 0COOHMCTICHO-KPEATUBHUM KPUTEPIM.
BUCHOBKMWM. Apanramito CTyIEHTIB 0
MaiOyTHROI ~ mpodeciiiHoi Ta  HayKOBO-
JOCTIAHOI MISITFHOCTI MOXKHA BU3HAYUTH SIK
OJIHY 3 HaWaKTyaJbHIMUX  COIIAJbHUX
npobiem Ha noBUpoOHMYOMY ertami. Lle
3YMOBJICHO THM, 0 Y BUIIIOMY HaBYaIbHOMY
3aKJIafi  CTYAGHT MpPOBOIUTH OIWH 13
TOJIOBHUX TI€PIOAIB CBOTO JKUTTS, OCKUIBKH
came B 1ed dYac BIiH QopMyeTbCs SIK
npodecioHalt 1 IK 0COOUCTICTD, 110 OMAHOBYE
HEOOX1/THI KOMIETEHIIIT 3 METOI0 TOCSTHEHHS
nmeBHOro  mpodeciitHoro Ta  HayKOBO-
nocmigHoro piBHA. Ha nmanomy  erami
npodeciiiii HaMipu 0COOM Ta BUMOTH 3 OOKY
npodecii TpUXoAiTh y BiANOBITHICTb, TOOTO
BiIOyBa€eThCS anmanraiist 10 mpodeciitHoi Ta
HaYKOBO-JOCIIiTHOI AisTBHOCTI.

KawuoBi caoBa: XakaToH-eKOCHCTEMa,
aJanTUBHICTB; mpodeciiHa Ta HAYKOBO-
JIOCHIaHA OISUIBHICTE, 3aKiIa] BUIOI OCBITH.
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INTRODUCTION.

The process of modernization of higher education in Ukraine is due to
intensive changes occurring in all spheres of social and economic life.
Universities are designed to provide training of highly qualified specialists,
capable of professional growth and professional mobility in the constantly
changing conditions of life. In this regard, the problem of students' adaptation in
the educational environment of the university does not lose its relevance.
Mobility, competitiveness, ability to self-development and self-education
acquire professional and moral character for each professionally active person
(Linnell et al., 2014). The modern market of professions is filled with young
specialists who do not have the necessary professional education. Many have not
formed social and professional-moral qualities, professional culture, often they
do not need it (Groen and Calderhead, 2015). Practice shows that most of the
products created by them are in demand in a short period of time, which does
not allow improving the quality of professional training. A similar phenomenon
was observed among young people during the formation of industrial society.
When adolescent labor began to be used, no thought was given to the social and
personal consequences of the lack of professional and moral qualities in the
young people involved in the labor process.

Modern post-industrial society actualizes the problems of individual
socialization and professional socialization. The process of professional
socialization can be considered in the context of "lifelong learning”, which makes
it difficult to distinguish the subject of education (Yildizer, 2017). The subject of
education should be connected with the surrounding activity, regardless of where
it takes place in the surrounding society (Scherbak and Arabuli, 2021). The
answers to the questions related to early professionalization of a person can be
found in the system of higher education (Krakhmalova, 2021).

The era of post-industrialism imposes new requirements on the personality
of the professional (Goncharenko, 2021). However, a balance, a measure in the
combination and mutual enrichment of traditional and new, innovative means of
socialization is very important. Some scholars often search not for new ideas and
strategies, but for ready-made solutions or algorithms (Gryshchenko, 2015;
Zhurko, 2016; Taylor, 1999; Lopatenko, 2016). The search for new non-standard
solutions requires a different way of thinking from the growing person, the
formation of integrated knowledge, the ability to construct ideal images of
socially-oriented orientation (Hanushchak-Yefimenko, 2021). Professionalization
of young people is focused on personal development, formation of socio-moral
qualities, formation of understanding of the new society, formation of human
capital, preservation and strengthening of human health (Lopatenko, 2016).

The adoption of the competence model of education in an uncertain and
unstable economy assumed that its implementation would solve various socio-

64



ISSN 2415-3206 Journal
MANAGEMENT Issue 2 (34), 2021

economic problems (Dudko, 2021). For higher education it meant bringing the
quality of training in line with the achievements of scientific and technological
progress (Zhurko, 2016).

We often do not think about the fact that professional training in higher
education is accompanied by high intellectual loads, irrational intensification of
educational activities, unfavorable social and educational environment, negative
environmental loads associated with professional activities, hypodynamia,
emotional stress, non-compliance with healthy lifestyle requirements, lack of
awareness in maintaining professional health and safety. At the same time, the
complexity and intensity of the educational process, insufficient awareness of
the value of the profession, the lack of ability to rationally allocate time for
independent work makes it difficult for a university graduate to successfully
adapt to the new socio-professional environment. The presence of emotional,
environmental and industrial stressors affects the health and performance, i.e.
the competitiveness of the graduate. It is impossible to solve these problems
without developing professional-valuable attitude towards professional activity
on the basis of integrating professional, humanitarian and health-saving
knowledge, which allows developing general human and professionally
important qualities in a graduate and successfully realizing the adaptive
possibilities of the organism without any harm to own health.

It is known that the adaptation process takes place during the whole period
of higher education, but the initial period of higher education is sensational for
the development of adaptive properties of personality and ways of behavior
(Riesener et al., 2019). In the process of adaptation of recent schoolchildren to
student life there are psychophysiological, psychological and social levels.
Adaptation requires involvement of psychophysiological reserves of the not yet
fully formed organism and is associated with the crisis of adolescence, an
important stage of personality formation. Typical difficulties of students are
caused by both external (objective) and internal (subjective) factors among
which there are factors reflecting the level of pre-university training; factors
characterizing individual characteristics of a student as a subject of adaptation
process; factors related to the learning conditions; factors related to living
conditions in the family (Gryshchenko, 2015). The process of university
adaptation is not a passive adaptation of a student to the conditions and
influences of educational environment, adaptation involves active interaction of
a student with educational environment, in the course of which the development
and transformation of a student's personality takes place.

The aim of the study is to propose a model for student youth adaptation to
research and professional activities based on the use of the university's
Hackathon ecosystem. The study was conducted in 2021 on the basis of the
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results of the survey of students of Kyiv National University of Technologies
and Design (KNUTD).

MATHERIALS AND METHODS.

The study of the process of adaptation of student youth to research and
professional activity was carried out on the basis of Kyiv National University of
Technologies and Design.

Assessment of first-year students' expectations regarding studying in
KNUTD, the level of students' awareness of future professional and scientific
activity was carried out with the help of the University Hackathon Ecosystem
toolkit.

The processing of the survey results was carried out on the basis of the
"Methodology for studying students' adaptability to dual education in higher
education”. The methodology includes two scales: adaptability to professional
activity and adaptability to research activity.

RESULTS AND DISCUSSION.

The problem of a person's adaptation to future professional activity begins
long before entering the university and is connected with personal-professional
formation, i.e. with his professional socialization. Professional training is one of
the stages of formation. The process and results of professional training
influence a graduate's readiness to accept the future profession and future
professional activity. In this regard, it is necessary to significantly modify the
very educational process, the process of professional training, giving them a
subject-oriented orientation.

The organization of purposeful pedagogical process, in which students
solve professional tasks and have an opportunity to simulate future professional
activity, significantly affects their professional socialization in real practice.
Consequently, the specificity of an educational institution, peculiarities of
professional training organization significantly influence the professional
formation of a university graduate (Linnell et al., 2014; Lopatenko, 2016). The
improvement of professional training quality and the formation of various
competences in a university graduate is determined by the effectiveness of
his/her adaptation to professional training (Stoltzfus et al., 2018; Yildizer, 2017).

Let us consider students' adaptation to professional training from the
position of their value orientations to education and profession. We consider this
process as an element of a unified process of social, professional,
psychophysiological entry of a student into educational environment of a
university and into future professional activity. At the same time, professional
training of university students is aimed at forming not only knowledge and
skills, but also readiness for interaction and cooperation, aspiration for
sustainable professional growth, culture of professional health and safety. The
process of students' adaptation to future professional activity is considered
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taking into account the analysis of socio-psychological, professional-
pedagogical, medical-physiological aspects and is a complex psychological and
pedagogical task.

The medico-physiological interpretation of the studied concept gives
grounds to conclude that adaptation is a functional indicator of a graduate's
health state, affects the result of educational activity and successful entry into
future professional activity.

The main way of social adaptation is the adoption of norms and values of
the new social environment (group, collective, organization), established forms
of social interaction (formal and informal connections, leadership style, family
relationships, etc.), as well as forms of subject activities (ways of professional
performance of work or family responsibilities). Psychological aspect of this
problem is associated with the peculiarities of mental processes, personality
traits of a student. The process of learning, student's assimilation of professional
values, norms and attitudes of behavior puts an imprint on his attitude to
education as a value and on future professional activity.

In the first stage of experimental work (2020-2021) a survey was
conducted. More than 50 teachers and 500 students from Kyiv National
University of Technologies and Design participated in the survey. 94% of the
interviewed teachers understand the necessity of solving the problem of
students' adaptation to professional training in the university. At the same time,
they note that they have insufficient knowledge, methods and technologies
necessary for this. In addition, it was found that 90% of the teachers-experts
believe that professional training requires professional knowledge and skills,
92% — the humanities knowledge and 94% — knowledge of the opportunity to
participate in research work.

According to 46% of students, adaptation to professional training begins
directly at the company, and 14% consider adaptation to professional training
"as an opportunity to fit into the team, into student life". 29% of students
associate adaptation to professional training with "getting used" to learning
activities and future profession, and 12% of students had difficulty in defining
the concept of "adaptation to professional training. On the basis of the Kyiv
National University of Technologies and Design a study was conducted to study
the process of students' adaptation to the educational environment of the
university. On the first academic day, a written survey of first-year students
revealed students' expectations regarding studying at KNUTD, a total of
50 people (out of 69) were interviewed. The following table presents the
motives for choosing a university and profession in descending order of
importance. It should be noted that respondents could choose several of the
proposed answer options (Table 1).
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Table 1
Results of a survey of students about their motivation for choosing
their future profession and place of study

Motives for choosing a university and profession Number of elections (%)
They give a high quality education 49
On the advice of friends and relatives 38
I want to devote myself to work in the railway industry 30
Low admission contest, it was easier to enter the university 12
Closer to home than other universities 6
Moderate tuition fees 2

According to the data received, almost half of the students entering this
university expect to receive a quality education in the first place. Also on the
first academic day, students were asked if they had an idea about their future
professional activity. To this question, 59% of first-year students responded that
they were confident in their choice and knew their future professional activity
well; 39% had a very vague idea of their chosen profession; 2% chose the
options: "have not yet thought about professional activity, the main thing for me
is to finish university" and "for me it is more important to get higher education
in general than to evaluate the field of professional activity". Thus, we can state
that the career guidance work with applicants is not effective enough and it
needs to be improved. In our opinion, in order to further professional adaptation
in the university it is necessary to conduct career guidance in such forms as
specialty weeks, meetings with graduates and practitioners, trainings on career
planning, etc. This will reduce the likelihood of professional disadaptation and
the number of students leaving for other universities and areas of professional
activity.

At the end of the first month of study at the institute a questionnaire survey
of students was conducted in order to identify the difficulties they face in the
first month of study at the university (the sample was 65 people). According to
the data received, three groups of problems are the most difficult for students:
lack of free time (48% of respondents), inconvenient schedule (34%) and
overload of classes (26%). Thus, the most significant for first-year students is
the problem of rational time planning. In our opinion, this explains the
appearance of fatigue, tiredness, overwork in the first days of study at the
institute, which was pointed out by 30% of the students surveyed.

In general, 95% of the students surveyed attend classes with interest, 19%
note a cheerful state, 9% indicate a constant need to fight laziness, 6%
experience boredom in the learning activities, and for 4% of respondents
studying at the institute is associated with anxiety, worry.

Only 2% of respondents said that they had difficulties establishing contact
with classmates, 82% said that they liked communicating with their classmates,
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51% of students said that they had several friends in their group, and 49% of
students considered themselves members of the collective.

In the middle of the first semester of study with the help of "Methodology
of express-diagnostics of students' adaptation level to research and professional
activity" the data on the adaptation level of KNUTD students were obtained
(tab. 2).

Table 2
The level of adaptation of KNUTD students
to research and professional activities
i 0,
Types of adaptation high Adaptat:r(])(r; dlii\ﬁl (%) low
Social adaptation 15 59 26
Research adaptation 15 44 41
Professional adaptation 4 41 55

As can be seen from Table 2, low scores on the scale "Professional
Adaptation"” in more than half of the students (55%) indicate that the process of
professional adaptation in the university is not given proper attention. Also a
rather high percentage of low indicators is noted on the scale "Research
adaptation" (41%). This indicates that many students find it quite difficult to
take additional participation in research activities in the process of study, such
students may need specially organized pedagogical support.

At this stage, we studied the relationship between the obtained adaptation
indices and individual-typological properties of students' personality, which
were assessed by means of the method "Individual-typological questionnaire”.
To establish the statistical relationship between the adaptation indices and
individual-typological properties, Pyson's correlation coefficient was used.
Table 3 presents the obtained correlation coefficients (statistically significant
ones are highlighted in bold).

Table 3
Relationship of adaptation indicators and individual-typological
features of KNUTD students

Indicators Social adaptation Research adaptation | Professional adaptation
Extraversion 0,815* -0,159 -0,293
Spontaneity 0,448 0,155 0,143
Innovativeness 0,056 -0,892** -0,464
Creativity 0,305 -0,489 0,249
Introversion -0,425 -0,069 0,025
Sensitivity 0,552 0,391 -0,291
Anxiety 0,438 -0,094 0,095
Lability 0,493 0,199 0,490

Notice: *»<0,05; **p<0,01
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Thus, statistically significant correlations were revealed in the following
cases: positive correlation between the extraversion indices and the level of
social adaptation (at the significance level of 0.05), and high negative
correlation between the innovativeness and creativity indices (at the significance
level of 0.01). No correlation between the indicators of professional adaptation
and individual-typological qualities was revealed. The obtained data can be
interpreted as follows: students of extraverted personality type adapt to the new
social environment faster and easier, as they tend to show initiative in
communication, they like to communicate with different people, in general they
have social courage; lack of creativity negatively affects the indicators of
research adaptation due to the fact that teachers often negatively perceive
students' desire for self-assertion and independence, suppress manifestation of
excessive a The absence of statistically significant indicators of correlation
between individual-typological traits and professional adaptation can be
explained by the fact that this type of adaptation is rather related to the
motivational structure of the personality, its orientation, the presence of certain
interests and inclinations, rather than individual-typological features.

In the middle of the second semester of the academic year 2020-2021, we
conducted a study of the process of students' adaptation according to the
"Methodology for studying students' adaptability in higher education to dual
education™ (Gryshchenko, 2015). The methodology includes two scales:
adaptability to professional activity and adaptability to research activity. The
data obtained through the methodology are presented in Table 4.

Table 4

Adaptability level of students in higher education to dual education

(middle of the 2nd semester)

Level of adaptability, %
high | above average | medium |below average| low

Adaptability criterion

To professional activity 4 54 18 25 0

To research activities 13 29 25 25 9

According to the data obtained, students with a low level of adaptation to
professional activity were not identified. This indicates that students in general
do not experience serious difficulties in employment and training practice, but a
quarter of students (25%) still have a level of adaptation to professional activity
below average. This shows that the professional activity at the moment is still in
its formative stage, the norms and rules of interviews, internships, some students
have not fully assimilated.

On the scale of adaptability to research activity the following results were
obtained: 9% of students have a low level of adaptability, and 25% have a lower
than average level. The data obtained indicate that more than 30% of students
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have difficulty in mastering the basics of research work, need additional
counseling; they have difficulty speaking in class, express their thoughts, they
can not show their individuality and abilities.

The obtained results allow us to single out the following training areas:
professional, social and research, as well as the stages of adaptation to
professional training: learning identification, learning-professional activation,
professional-value reflection. Integration of these directions allows us to
organize activities that ensure the formation of students (graduates) with
necessary professionally important qualities (competences), agreed with
potential employers and demanded by the relevant profession.

We propose to implement the following activities in professional training
in higher education institution:

- value (socio-moral) orientation of education aimed at self-development
and self-improvement in professional activities;

- organization, management and pedagogical support of students'
adaptation to professional activity;

- orientation of students on the value attitude towards research activity.

In the framework of this activity during professional training a graduate
(student) forms readiness to work in new socio-economic conditions, which
allows him/her to self-determine in the labor market and professions, to be ready
to change professional functions, roles and even professions.

The conducted experiment on the basis of Hackathon-ecosystem of the
university was carried out taking into account the directions of training and their
corresponding adaptation criteria: professional direction — activity-result and
motivation-value criteria; humanitarian — communication-professional criterion;
research — personal-creative criterion.

The diagnostics included: questionnaire, testing, observation, interview,
computer diagnostic methods for each criterion. During the diagnostics three
assessment levels were used to assess the level of adaptation — low, medium,
high. The quantitative composition of the experimental groups and the control
group was determined by the present composition of specific study groups.
Representativeness was achieved by random selection of four experimental
groups and the control group. Each of the allocated directions was realized in
one of the experimental groups, and in the fourth group a complex of all
directions was realized. This allowed us to evaluate the impact of each of the
selected areas on the adaptation of students of different courses to professional
and research training. The statistical criterion 2 (chi-square) was used to
compare the results of adaptation of different experimental groups.

Professional direction correlates with activity-result and motivation-value
criteria, its indicators are the formation of the system of educational-professional
knowledge, instrumental and analytical skills and the presence of professional
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motivation. The results on the first criterion obtained during the entrance
diagnostics show that the students have a low level of educational-professional
knowledge, instrumental and analytical skills and availability of professional
motivation. This is manifested in the fact that more than half of the students
have a weak interest in the chosen profession and, as a consequence, low
performance, which does not contribute to the development of their adaptive
needs for professional training.

The implementation of the first activity direction allows to form
motivational and value orientation of students to self-development in
intellectual, professional and creative activity. The low level of formation of the
system of educational-professional knowledge, instrumental and analytical skills
among students has decreased from 38% to 19%, and the high level has
increased from 15% to 35%. This reflects the positive influence of this direction
on students' adaptation to professional training and formation of professional
knowledge base as a value of professional activity.

The socially responsible direction corresponds to the communicative-
professional criterion, its indicator is the formation of professional behavior and
professional stability. This manifests itself in the inclusion of students in the
system of public relations, during which the necessary professional qualities of
personality are formed, communication skills and organizational skills in the
professional environment are acquired. The results showed that the actual
majority of students have a low level of perception of professional behavior and
professional stability. The implementation of the second direction of the activity
allowed to form students' communication skills, professional motivation taking
into account professional traditions and value to the future profession.
Diagnostics carried out at the end of the experiment revealed a positive impact
of this direction on students' adaptation to professional training, the presence of
professional motivation (low level changed from 33% to 18%, high from 14% to
31%, average almost unchanged).

The research direction corresponds to the personal-creative criterion, its
indicator is the formation of students' value attitude to scientific knowledge and
professional innovations. It is manifested in the ability of a future specialist to
independently plan his/her lifestyle, organize research process, and take into
account innovative factors of production environment. The implementation of
the third direction allows students to form a value attitude towards professional
health and safety. This was manifested in an increase in the number of students
who are aware of the importance of scientific knowledge, the ability to
rationally plan the research process. The results of diagnosis are as follows: low
level changed from 33% to 20%; average from 52% to 56%; high from 15% to
24%, which suggests the presence of positive dynamics of students' adaptation
to the research activity.
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The obtained results show that the students of the experimental group,
where the set of training areas was introduced, had the greatest positive
dynamics of adaptation to professional training (the low level decreased from
29% to 11%, and the high level increased from 11% to 24%) compared to the
three experimental groups. This is explained by the fact that most students were
included in cognitive, creative and research activities, as well as in the socio-
professional environment. The control group, formed by the principle of random
selection of the same number of students from the three experimental groups,
confirmed the reliability of the obtained results (low level decreased from 28%
to 16%, and high level increased from 10% to 20%).

According to the results of the study we made the following conclusions:

- university adaptation is a process of active interaction of the student with
the educational environment, the result of which is the change and development
of personality, the formation of new adaptive behavioral strategies. University
adaptation includes three interrelated components: socially responsible, research
and professional;

- the majority of students have a focus on quality education and a vague
idea about the content of future professional activity;

-in the first month of study at university students face difficulties in
rational organization of their own time, which is subjectively accompanied by a
feeling of fatigue and states of fatigue and overfatigue;

- in the initial period of study most students do not experience serious
difficulties in communicating with their classmates. However, from the middle
of the second semester a quarter of students note misunderstanding on the part
of their classmates, which may indicate a crisis stage in the formation of the
student group. Social adaptation is generally easier for students with pronounced
extroversion traits;

- a significant part of the students experience difficulties in adapting to
research activities (research adaptation) throughout the whole period of study, as
evidenced by the test data conducted in the middle of the 1st and 2nd semesters.
Moreover, the most difficulties in terms of research adaptation are experienced
by students of independent personality, who show excessive activity and desire
for self-assertion, in particular, by resisting the rules and not performing the
proposed tasks, which is perceived by teachers as aggressiveness, which should
be eliminated by reducing grades and toughening requirements.

The conclusions obtained in the course of the study can be used in the
development of comprehensive programs of professional and research support
for university students' adaptation.

CONCLUSION.

Diagnostic cuts to track the results showed: at the beginning of the
experiment students had a low level of professional and research adaptation, at
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the end of the experiment the number of students with a low level decreased by
an average of 1.4 times, and those with a high level increased by an average of
1.9 times.

Thus, as a result of the study it was found that:

- organization, management and pedagogical accompaniment of students'
adaptation to professional training is a system of interaction between university
management, faculty and students, aimed at developing a unified concept of
organizational and pedagogical accompaniment of the process of students'
adaptation to professional training in the university in view of the socio-moral
orientations of society;

- research adaptation includes the formation of students' value attitude
towards science as a form of participation in intellectual and creative
development. Comprehensive readiness of a specialist for professional training,
for future professional activity includes physical, mental, psychophysiological
well-being, sufficient professional work capacity and safe interaction skills in
the rapidly changing socio-professional sphere. Adaptation of a university
graduate to future professional activity is a process of formation of integral,
mature personality of a future specialist-professional. The process of adaptation
includes the formation of scientific and professional knowledge, development of
communicative skills and ways of interaction in professional environment,
formation of social and moral attitudes to professional health and safety. The
results of adaptation manifest themselves in the value orientation of the graduate
for self-realization and self-development, which ensures his/her competitiveness
and mobility in the labor market.
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CTUMYJIIOE Ta MOTHBYE OCOOHCTICHHH Ta
IHTEJIEKTYyaTbHUI PO3BUTOK, cripusie
MIPOJIOBKEHHIO OCBITH, JIOBOJHUTH CTYIIHB il

TOTOBHOCTI Ta BHUCTyMa€ sK OJUH 13
rapaHTiB YCHIITHOCTI MPOXOJIKEHHS
npoiiecy npodeciiiHoro CaMOBHU3HAYCHHS B
JIOMY.

KawuoBi ciaoBa: XakaTOH-€KOCHCTEMA;
TOTOBHICTE bife} HAyKOBO-JI0CI1THOT
JUSIIBHOCTI; CTYJIEHTChKa MOJIO/Ib;

TEXHIYHUN YHIBEPCUTET.
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INTRODUCTION.

Intense processes taking place in the economic, political, and social spheres
of modern Ukrainian society inevitably affect education. Higher professional
school of Ukraine is undergoing a multi-vector process of renewal. One of the
main goals of transformation is a comprehensive training of a specialist, capable
of professional growth and self-development, who is ready to conduct scientific
research in a particular field of knowledge.

It is not enough for a modern graduate just to have deep subject knowledge
and possess practical abilities and skills. One of the actual directions of
development of the educational process of higher education institution is the
formation of students' readiness to research activities.

The analysis of the scientific literature shows that various aspects of the
problem of students' readiness to research activities are considered by a number
of teachers and researchers (Linnell et al., 2014). This problem is not new, but
even today it does not lose its relevance and acuteness.

The problem of formation of students' readiness to research activities can
be solved using different methodological approaches (modular, anthropocentric,
differential, synergetic, culturological, etc.).

From our point of view, in the current socio-economic and political
conditions of higher education development, the application of competency-
based approach to solve this problem is the most effective and expedient.

The competence approach in determining the goals and content of
education is not qualitatively new in the domestic system of education.
I. Gryshchenko notes that the competence approach is "an approach that focuses
on the result of education, and the result of education is not the amount of
information learned, but the ability to act in various problem situations"
(Gryshchenko, 2015).

In the draft of the new state standards of higher professional education the
notion of “competence" was introduced as a more complete, personally and
socially integrated result of specialists' training.

Following T. Zhurko, we consider competence as "a set of personal
qualities (knowledge, abilities, skills, value and meaning orientations) which are
conditioned by activity experience and provide efficiency of independent
activity" and competence as "a form of presentation of normative requirements
to the results of educational practice from the position of personal qualities of
students" (Zhurko, 2016).

Comprehensive consideration of the issues raised in our study through the
prism of competence approach implies consideration of such notions as
"research activity of students", "research competence and competence".

Among the many interpretations of the concept "research activity of
students™ found in the scientific literature, the most accurate, in our opinion, is
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the definition of J. Yao, H. Li, D. Shang, L. Ding, who understand this type of
activity as "a type of creative, cognitive activity aimed at students' mastering of
independent theoretical and experimental work, modern methods of scientific
research, experimental techniques" (YYao et al., 2021).

Research activity of students, like any human activity, should be socially
conditioned and significant, its content cannot be arbitrarily designed, invented.
It must meet the socially recognized forms, methods and norms of scientific
research.

A number of researchers note that the level of readiness of a university
student to research activity can be considered as an objective indicator of his/her
professional competitiveness. In particular, G. Yildizer considers professional
competitiveness of students as "the ability to achieve success in professional
activities under competitive conditions on the basis of professional competence
and mobilization of the resource of individual-personal qualities” (Yildizer,
2017). Undoubtedly, a high level of students' readiness for research activities is
an integral guarantee of their success in professional activities.

In agreement with V. Scherbak, S. Arabuli, research competence of
students will be considered as "an integrative characteristic of a personality,
interpreted as its property or quality, characterizing student's readiness to solve
research problems by methods of scientific knowledge and expressed in the
unity of value-motivational, cognitive and operational components of student's
personality” (Scherbak and Arabuli, 2021).

In turn, research competence of students is considered "as a set of
intellectual, personal and activity characteristics of the student,
(N. Krakhmalova) implemented in the productive research activities"
(Krakhmalova, 2021).

When describing activity competences (I. Goncharenko) uses the concept
of "readiness" interpreted as "the actual and realizable ability to perform actions-
operations of a certain kind" (Goncharenko, 2021).

P. Dudko considers the research work of student youth on the basis of
innovative enterprises in the broad context of information space, where the
activity itself acts as a process of student activity (Dudko, 2021).

P. Dudko singles out the following components of students' research work:
informational (getting information about already existing knowledge,
generalizing this knowledge, fixation); analytical-critical (analysis and criticism
of existing knowledge, setting the research problem based on revealing partially
or completely unidentified sides of research topic); research proper (conducting
theoretical and experimental research to get new knowledge, fixation of
intermediate research results); translational-ophobic (research on the subject).

Today a lot of attention is paid to the training of technical personnel. The
country desperately lacks engineers, and those who are able and want to become
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engineers need to be provided with decent training conditions. After all, in the
conditions of market competition and modernization of the country the leading
role in innovative development of Ukraine belongs to science-intensive and
high-tech industries. A modern engineer should combine the talents of a
scientist, a designer and a manager, be able to unite specialists of different
profiles for joint work, i.e. have a certain set of competences. It is the social
order of the society to higher education, which is the basis of the National State
Educational Standards for Higher Professional Education.

According to the standards, the objective of higher education is to provide
students with a set of general cultural and professional competencies. The
professional competencies (L. Hanushchak-Yefimenko, 2021) imply readiness to
perform the following types of professional activities: design and development,
production and technological, research, organizational and managerial,
installation and commissioning, service and maintenance. Among these types of
professional activity the research and development activity is of particular
importance. This is evidenced by the Concept of long-term socio-economic
development of Ukraine for the period up to 2030, which notes that "one of the
main conditions for the development of higher professional education system is
the involvement of students and teachers in fundamental and applied research”,
which will allow "not only to maintain the world-known Ukrainian scientific
schools, but also to raise a new generation of researchers, focused on the needs of
innovative knowledge economy" (Hanushchak-Yefimenko, 2021).

Consequently, the research activities of student youth will be understood as
a type of creative, cognitive activity associated with the search for solutions to
problems with a previously unknown result. The peculiarity of the process of
research activity of student youth is an individual approach to the creative self-
realization of each student. The result of research activities of student youth is
an intellectual product, which includes new knowledge; development of critical
thinking, cognitive activity, independence, initiative in learning (Lopatenko,
2016).

Based on the analysis of scientific literature, the essence of the concept of
"students' research activity" we formulated the definition of "students' readiness
for research activity”, which we consider as a personal formation that
determines the state of personality of the subject and includes motivational and
value attitude to this activity, system of methodological knowledge, research
skills, allowing their productive use in solving emerging professional and
pedagogical tasks.

The aim of the article is to substantiate the technology Hackathon-
ecosystem for diagnosing the readiness of student youth to research activities.
The study was by interviewing students and teachers, processing the results in
Kyiv National University of Technologies and Design (KNUTD) in 2021.
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MATHERIALS AND METHODS.

To survey students on the degree of their readiness for research activities, the
tools of the University Hackathon Ecosystem were used. To collect and process
the obtained information, the "Methodology for studying students' adaptation to
dual education in higher education” was used (Gryshchenko, 2015).

RESULTS AND DISCUSSION.

The structure of students' readiness for research activity includes the
following interrelated components: motivational, characterizing cognitive
interest, motivation of research activity; orientational, including ideas about the
methodology of scientific research and ways of research activity; activity,
determining the possession of skills and abilities of research activity; reflexive,
including self-assessment and self-analysis of own research activity. The degree
of formation of each of these components is an objective indicator of the level of
readiness of the future specialist to research activities within their specialization.

In accordance with the defined components the following criteria were
developed: motivational, orientational, activity, reflexive.

Based on the developed criteria we determined the levels of students'
readiness to research activities:

- high level is characterized by understanding the importance of research
activities, interest in research activities, possession of the logic of scientific
research, the ability to independently plan their own research work and
implement it, the ability to analyze their own activities and identify ways and
ways of self-development;

- the average level is characterized by a superficial understanding of
research activities, lack of skills in research activities, unstable interest in the
studied disciplines and research activities, incomplete possession of basic
knowledge and skills, desire for self-education, but not always adequate
assessment of own activity;

- low level is characterized by unstable interest in the studied disciplines,
lack of understanding of social and personal significance of research activity,
inability to work with literature, see the problem, identify contradictions,
inability to build the logic of research independently, insufficient satisfaction
with own activity, minor reflection of own activity, not always adequate self-
assessment, fragmented self-analysis.

To study the qualitative side of students' readiness for research activities, a
study was conducted with the participation of 155 students of Kyiv National
University of Technologies and Design.

At this stage, control and experimental groups were formed. The control
group included the students of the specialty "Entrepreneurship in the hotel and
restaurant business" consisting of 70 people, the experimental group included
the students of the specialty "Design" consisting of 75 people.
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At the ascertaining stage of the experiment the questionnaire "Determination
of the level of readiness of university students to research activity" was
developed, also for the analysis of the motivational component of readiness the
methodology "Methodology of studying students' adaptation to dual education in
higher school" was offered to the respondents (Gryshchenko, 2015).

The results of the ascertaining stage of the experiment showed that 70% of
students have significant difficulties in the organization of research activities;
75% of respondents believe that the university created not enough conditions to
stimulate the motivation of students to engage in research activities. In addition,
75.5% of the students have a low level of readiness for research activities,
16.2% — average, and only 7.5% — high.

The analysis of the results of the conducting stage of the experiment led to
the conclusion about the necessity of complex formation of students' readiness
for research activities, search of forms and methods of additional stimulation of
students' motivation for scientific research activity.

Formation of students' readiness of KNUTD for research activities is carried
out in the form of creating an additional course for students (“Fundamentals of
research digital activities™); inclusion of the research component in existing
courses; involvement of students in the development and implementation of
research projects in the online system; hearing reports of students on the results of
the digitalization of their research, discussion of each report.

The research work of students in the university can be divided into academic
research work of students and extracurricular research work, which, in turn,
includes the research work that complements the educational process, and
research work parallel to the educational process (Hanushchak-Yefimenko, 2021).

Student research work is an activity, which is determined by the curriculum
and work programs, creates the prerequisites for the involvement of students in
active research work. Educational and research work of students assumes high
activity and independence of students in the learning process, which contributes
to a deeper mastering of the program material, acquiring not only a certain
amount of knowledge, but also sustainable skills of their practical application.

Extracurricular research work is directly related to the educational process,
but takes place in extracurricular time and has a qualitative specificity, relative
independence and its own logic. Its features are that it is based on the principles
of independence and voluntariness of students and brings together students of
different faculties, specialties, courses and levels of training.

The main objective of extracurricular research work, supplementing the
educational process is to go beyond the curriculum, individualization of the
educational process, the creation of prerequisites to ensure the continuation of
postgraduate studies.
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The purpose of extracurricular research work, parallel to the educational
process, is the scientific professionalization of students under the guidance of

teachers and researchers.

Due to the specifics of universities different types of research work of
student youth are possible. for technical universities certain types of research
work of student youth are the most characteristic, presented in figure 1.

Research activities of students

!

I

Educational and research
activities of students

Extracurricular research activities

of students

- studying additional
literature;

- preparation of abstracts,
reports;

- writing term papers and
graduate qualification works.

'

!

supplementing the
educational process

parallel to the
educational process

- participation in the
work of scientific
student associations
(societies, bureaus,
circles, etc.);

- participation in
scientific conferences,
competitions, etc.;

- protection of
projects at the
exhibitions of
scientific and
technical creativity;
- participation in
competitions on
specialties and
individual subjects.

- participation in the
work of temporary
creative teams;

- participation in
grants;

- participation in
economic and
contractual works;

- registration of
applications for
objects of intellectual

property.

Fig. 1. Types of research activities of student youth in a technical university

Research activity of students is realized through the performance of course

and diploma projects,

participation of students

in scientific-practical

conferences, competitions of students' scientific works, in business games in the
form of debates of various formats, in the Olympiads of various levels.
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Undoubtedly, a special role in the formation of this type of readiness is
played by professional activities of the teacher, academic supervisor, who
contribute to the successful mastering of students' skills and abilities in research
activities.

Teachers' activities include supporting educational activities of students in
basic education, identifying and analyzing the level of students' readiness for
research activities, creating opportunities for students to implement scientific
research (setting, assistance in choosing and solving research problems);
conducting individual consultations, stimulating students' motivation; analysis
of teaching activities and results of interaction with students.

Students' activities integrate mastering of social experience as provided by
the educational standard, and necessary to set, solve, present and self-analyze
the results of their own research activity.

The activities of teachers and students mutually influence each other,
reflecting the parity in the relationship between the teacher and the student:
correction with the student is carried out, the teacher plans the content of
professional training in accordance with individual and personal characteristics
of the student.

The effectiveness of the proposed measures for the formation of university
students' readiness for research activities is confirmed by the results of the re-
study experiment (control section), conducted at the end of the experimental
work. The number of students with a low level of readiness for research
activities in the experimental group decreased by 55.5%, in the control group by
15.5%; the number of students with an average level of readiness in the
experimental group increased by 27.5%, in the control group by 11.2%; the
number of students with a high level of readiness for research activities
increased by 27%, in the control group by 5.2%. The results of the experiment
were mathematically processed using Fisher's multifunctional criterion.

Analyzing the results obtained in the experimental and control groups, it
should be noted that positive shifts in the levels of students' readiness for
research activities occurred in both the experimental and control groups. This
means that even within the traditional teaching methodology there is an increase
in the level of students' readiness for research activities as they accumulate
experience in learning and research work. However, this process proceeds less
intensively than in the experimental group, where a set of activities, contributing
to the successful formation of the readiness of university students to research
activities is introduced.

Thus, the study carried out with the help of Hackathon-ecosystemy
university toolkit confirmed the effectiveness of the highlighted set of measures
for the formation of university students' readiness for research activities.
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It can be concluded about the effectiveness of the competence approach to
the comprehensive solution of the problem of our research.

The competence-based approach prioritizes not informativeness, but the
ability to solve problems arising in standard and non-standard situations of
professional activity. It is characterized by both strengthening of pragmatic and
humanistic orientation of the educational process in higher education.

Analysis of different types of research work shows that in a technical
university scientific activity forms the student's skills both in speaking in a large
audience to attract attention to his work (conferences, exhibitions, etc.) and in
painstaking search of literary and reference sources to develop new technical
solutions. This allows, on the one hand, to gain experience in design activity, and
on the other hand, to lay the foundations of leadership and management skills.
That is why it is necessary to begin to intensify research work from the first days
of higher education, and the key role here should be given to the teaching staff.

Requirements for the level of formation of professional competencies in the
field of research activities are presented in the University Hackathon Ecosystem.
In order to identify the content of professional competencies of a technical
university student, an analysis was conducted with the help of the University
Hackathon Ecosystem tools for the following undergraduate training areas:
"Entrepreneurship in the Hotel and Restaurant Business", "Design". Student's
professional competencies in research activities include:

- readiness to create, master and provide quality of new techniques;

- ability to apply progressive production technologies;

- readiness to take part in scientific research;

- ability to draw up the results of research in the form of articles and reports
at scientific-technical conferences, competitive works;

- ability to organize protection of intellectual property rights (inventions,
utility models, industrial designs, computer programs and databases);

- creation of a portfolio of innovations and innovations.

Consequently, the process of forming professional competencies of
technical university students in the field of research activity will be effective if
the university creates conditions for the development and improvement of
scientific creativity of young people: organizational, methodological, material
and technical. In our opinion, the most important of these conditions is the
presence of a certain infrastructure in the university, providing concentration of
labor, material, financial and other resources, preservation and strengthening of
basic, determining nature of science for the development of higher education,
attracting young researchers to scientific activity (students of schools, lyceums,
technical schools, students and graduate students).

There are different structural divisions in Kyiv National University of
Technologies and Design responsible for different directions of scientific-
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research work. For example, the departments are responsible for scientific
research work that includes studying additional literature, preparing reports and
essays, writing term papers and graduate qualification works. The student
research society, research training department, youth innovation and technology
center, intellectual property sector, the center of educational-scientific-
innovative activity involve students in extracurricular research work. Moreover,
these structural units supervise certain types of extracurricular research work.
Student Scientific Society and Department of Scientific Workforce Training
stimulates the participation of students in scientific conferences, competitions,
contests on specialties and individual subjects and exhibitions of scientific and
technical creativity of young people. Technology Transfer Department ensures
the participation of students in grants for youth support, innovation forums.
Sector of Intellectual Property involves students in the creation of intellectual
property objects (inventions, utility models, industrial designs, computer
programs and databases).

Organization of scientific-innovation activity of students in KNUTD
includes several stages. At the first stage students of the 1st and 2nd years are
involved in the annual student scientific and practical conference "Actual
problems of science and education™”. The specifics of this conference is that
senior students act as research supervisors of junior students. In addition, at this
stage the essay contest "Science in my life", "Intellectual marathon", the
university round of the contest for the best scientific work of students are held.
The second stage involves the inclusion of the most active students in the
student scientific society. At the third stage students who take an active part in
scientific-innovative activity choose the direction of scientific research in which
they will be engaged in the future. The fourth stage is characterized by students'
participation in competitions of research works, Olympiads on specialties and
individual subjects, students' involvement in inventive and patent-licensing
activity. At the fifth stage publications of students in collections of scientific
works, participation in exhibitions of KNUTD are carried out. The sixth stage
foresees participation of students in competitions of international and all-
Ukrainian grants, in youth innovative forums. The seventh stage opens the
prospect of entering graduate and postgraduate programs and the opportunity to
subsequently stay to work as teachers in the departments at the university.

CONCLUSION.

The result of the organization of research work in KNUTD, based on the
competence approach using the tools of the University Hackathon ecosystem, is the
positive dynamics of the formation of professional competencies in the field of
research and innovation activities, expressed in an increase in such indicators as:

- the number of students who participated in research and innovation
activities;
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- the number of exhibits presented at the exhibitions with the participation
of students;

- the number of intellectual property objects created in co-authorship with
the faculty;

- number of prizes, awards and diplomas received by students by the results
of participation in the events of regional, national and international levels.

Thus, research and innovation activity is an integral part of successful
training of university students, having a positive impact on the formation of
professional competencies. Its performance indicates the degree of students'
readiness for further research and innovation activity.
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BACKGROUND AND OBJECTIVES.
Due to increasing energy costs, as well as
strict environmental regulations, there is a
growing need for greater resource
efficiency, which makes energy-efficient
solutions necessary. Thus, the importance
of innovations based on technologies
designed to save energy, such as the
Smart Grid, is increasing. Smart Grid is
not just a compilation of smart meters or
other electrical devices, it is a series of
technologies, a concept of a fully
integrated, self-regulating and self-healing
power grid, which has a network topology
and includes all sources of generation,
transmission and distribution, managed by
a single network of information and
control devices and systems.

METHODS. As the main method used
was the calculation of the synthetic
balance of savings from the use of
different types of energy resources by the
university after the implementation of the
application Smart Grid-energy
conservation management on the basis of
the university energy-innovation Hub of
knowledge.

FINDINGS. A mechanism for the
implementation of the Smart Grid energy-
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saving management application on the
basis of the university energy-innovation
Knowledge Hub is proposed. Smart Grid
is designed to provide real-time data on
the almost instantaneous balance of
energy supply and demand. To ensure
grid reliability by reducing peak demands
and improving energy efficiency, Smart
Grid data management is an affordable
and effective tool for data analysis and
decision making.

CONCLUSION.  The results of
calculation of the predicted effect of the
Smart Grid application implementation
for the 4th building of Kyiv National
University of Technologies and Design
proved that the reduction of installed
capacity as a result of the project was
80.5%, i.e. a 1% reduction in capacity
creates an economic effect of 0.58% of
the costs associated with modernization.
Given the current level of electricity
consumption, we can predict a potential
reduction of 951 thousand UAH per year
or almost 50% of the cost of electricity
consumed in 2020.
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INOCTAHOBKA MPOBJIEMHU TA
3ABJIAHHSI. Y 3B'13Ky 31 3pOCTalOunMHU
€HEpProBUTpaTaMU, a TaKOX CYBOPUMHU
€KOJIOTIYHUMHU HOpMaMH, 3pocTae
noTpeba y MiABUIIEHHI €(QEKTUBHOCTI
BUKOPHUCTAHHS pecypcis, 10
YHEMOKIIUBIIIOE eHeproeeKTuBHI
pimeHHs. TakuMm dYHMHOM, 30UTBIIYETHCS
3HAYYIIICTh 1HHOBAIIIH, 110 0a3yIThCS Ha
TEXHOJIOT15X, pU3HAYEHUX ISt
eHepros0epexeHHs, Takux gk Smart Grid.
Smart Grid - e He MPOCTO KOMITIIALs
IHTENEKTYaJbHUX JIYMUIBHUKIB a00 1HIINX

ENeKTPUYHUX  TPHUCTPOIB, 1e  psiA
TEXHOJIOT1H, KOHIIETIL{IS IIOBHICTIO
IHTErpOBaHOI,  CaMOpPEryJIbOBaHOI  Ta
CaMOBI1JHOBIFOBAHO1 Mepexi

€JIIEKTPOKUBJICHHSA, SKA MA€ TOIOJIOTIIO
Mepexi 1 BKITIoUae BCi Jpkeperia reHepartii,
mepeadi  Ta  poO3MOALTY, KEpOBaHY
€IMHOIO Mepexero iH(opMamifHuxX Ta
KEPYIOUYUX IIPUCTPOIB Ta CUCTEM.
METOAMU. Sk  OCHOBHHUM  METOJ
BUKOPHUCTAaHO PO3PaXyHOK CHHTETUYHOTO
OamaHcy eKOHOMii BiJl BHKOPHUCTAHHS
pI3HUX BHUIB €HEPropecypciB YHIBEPCH-
TETOM TICJsI BIPOBAIKEHHS MPOTrpamMu
Smart Grid-ympaiiHHS eHepro30epeKeH-
HIM Ha 0a3i yHIBEpPCUTETCHKOTO E€HEPTro-
1HHOBAIlIIiHOro Xaba 3HaHb.
PE3YJIBTATH. 3anponoHOBaHO Mexa-
HI3M IMIDIeMeHTalii mporpamu  Smart
Grid-ympaBiiHHs eHepro30epeKeHHIM Ha

1. . . } . . .
Kuiscokuii nayionanvuuil ynieepcumem mexHo102il
ma ouzauny, Kuis, Ykpaina

0a3i yHIBEPCHUTETCHKOTO €HEProiHHOBA-
minHoro Xab6a 3HaHb. Smart Grid
NpU3HAYeHa JUIA HaJaHHS JaHuX y
peXHMI pEaTbHOrO0 4Yacy TMpo Maixe
MUTTEBUN OalaHC E€HEPromocTadyaHHs Ta
nonuty. s 3abe3nedeHHs HAAIAHOCTI
E€HEeProMepexKi [UITXOM 3HIDKCHHS
MIKOBUX BUMOT Ta MiJABUIICHHS EHEPro-
e()EeKTUBHOCTI, YINpPaBIiHHSI JaHWUMH, IO
BUKOPUCTOBYIOTBCS  JUII  POOOTH  Ta
oOcmyroByBanus cucremu Smart Grid, €
JOCTYITHUM Ta €(pEeKTHBHHM iHCTpyMEH-
TOM aHaJIi3y JaHUX Ta IPUKUHATTS PIillICHb.
BUCHOBKM. Pe3ynpraté po3paxyHKy
IPOTHO3HOTO €(EeKTy BiJ BIPOBAKECHHS
nporpamu Smart Grid gis 4 xopmycy
KuiBChKOTO HaIlIOHAILHOTO YHIBEPCHTETY
TEXHOJOTIA Ta JW3ailHy JOBENH, IO
3HIDKEHHSI BCTaHOBJICHOI ITOTYXHOCTI B
pe3yabTaTi peaizaiii IPOoeKTy CTAHOBHUIIO
80,5%, TOOTO 3MEHIIIEHHS TOTY>KHOCTI Ha
1% cTBOpIOE EKOHOMIYHHMHA €(eKT y
po3mipi 0,58%. BuTpar, mNoB'sI3aHUX 13
MOJICpHI3alli€l0. 3 ONISIAY Ha ICHYHOUHI
piBEHb  ENEKTPOCIIOKUBAHHS  MOJXHA
NPOTHO3YBaTH TMOTEHIIIHHE CKOPOYCHHS
BUTpaT Ha 951 Tuc. rpH 3a pik abo maiixke
50% Big BaprocTi crioxkutoi y 2020 porti
€JIEKTPOCHErii.

KJIFOYOBI CJIOBA: Smart Grid-
yhpaBiiHHS eHeprozoepexxkeHHsM; XAb
3HaHb 3 EHEProe(eKTUBHOCTI; YyHiBep-
CHTET.
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INTRODUCTION.

Energy and resource saving is one of the important tasks in modern
production and public policy of many countries (Di Stefano, 2000). Heat and
electric energy consumption is the most important condition for human survival
and development of Ukrainian economy, including creation of favorable and
comfortable living conditions (Gryshchenko et al., 2017). As noted by many
specialists and experts, increasing the competitiveness of Ukrainian enterprises
and ensuring their economic and energy security is impossible without the
implementation of large-scale projects in the field of energy conservation and
energy efficiency (Kaplun and Shcherbak, 2016).

According to the state program of Ukraine "Energy saving and increasing
of energy efficiency for the period up to 2030" the following barriers hindering
the development of energy saving and energy efficiency in the country can be
identified, which are represented as four groups of factors:

- lack of motivation;

- lack of information;;

- lack of experience in financing projects;

- lack of organization and coordination.

Objective tendencies of modern economy development testify to increasing
competition between enterprises and organizations for all types of resources.
Under the conditions of constant growth of the energy component in the costs of
production and services, energy resources management — energy management
(Liu et al., 2019) acquires special relevance.

According to modern representations of a management science energy
management represents management of energy as any other industrial resource
with the purpose of decrease in expenses by improvement of power efficiency
(Shaposhnikova and Shimov, 2016). In energy management the issues of energy
efficiency are considered not only from the standpoint of technical aspects of
energy supply and energy saving, but also from the standpoint of organizational,
motivational, informational, marketing and investment aspects (Fig. 1). These
aspects, along with technical issues, are the components of energy management
(Shcherbak et al., 2019). The most important elements of energy management
should also include the energy policy of the enterprise (Scherbak, 2021).

Modern concepts of energy resources management are based on the
provisions and methods of the theory of energy management (Vieira et al.,
2020). Necessity of application of energy management is caused by a steady
tendency of growth of an energy component in structure of expenses for
manufacture of production, rendering of services. Decrease in power expenses
due to effective power management leads to a number of advantages: increase in
profitability, preservation of workplaces, additional monetary sources for
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investment, greater competitiveness and increase in economic stability of the
enterprise (Xing et al., 2019).

Energy management aspects

Organizational

Motivational

Informational

Marketing

. J

( )

Investment

Fig. 1. The main aspects of energy management

Energy saving is understood as the process of reducing energy
consumption by increasing the efficiency of energy use. The size (effect) of
energy saving at the enterprise is defined by a difference of expenses in physical
or economic units before introduction of measures on increase of efficiency of
use of energy and fuel resources and after their introduction. One of the key
concepts of energy saving is the energy saving potential, which means the
amount of fuel and energy resources by which their consumption can be reduced
as a result of implementing energy saving policies and practices.

Today, the ideology of the development of complex and stressed electric
power systems in the world has become the concept of smart grid development.
This is determined by the fact that the development of electric networks by
simply increasing the capacity even with the use of modern equipment, as
recognized in the world, has no prospects (IIASA, 1995).

Fundamentally new in the use of energy efficiency is the introduction of
the concept of Smart Grid. It has a special, leading role of the core of the power
system — the electric grid, which in the power system unites everything and
coordinates everything (EN 13790:2008). In addition, the network itself is
fundamentally new in its ability not only to adapt, which has long been laid
down not only in energy systems, but also in the form of self-tuning. This is a
new level of networks and an important step towards turning them into
intelligent, intelligent networks (www.telesystems.info, 2010).
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In the world today great efforts are made to develop intelligent systems.
State structures, energy companies in most countries of the world consider the
concept of Smart Grids as an ideology of national development programs of
electric power industry as a basis for innovative modernization and
transformation of electric power industry (ISO 50001:2011). Individual
elements of Smart Grid — smart grids are actively implemented abroad, as well
as work on their comprehensive application is in progress.

The use of "smart grids" in energy management of the university has the
following components:

- improving the efficiency of transportation and distribution of electricity;

- encouraging consumers to save energy and reduce their energy costs;

- integration of different "smart" components into an "intelligent" power
system;

- supporting the development of technologies for "smart" energy systems
(Safiulina et al., 2010).

The purpose of the study is to propose a mechanism for the implementation
of Smart Grid energy conservation management application on the basis of the
university energy-innovation Knowledge Hub. The study was conducted in 2021
to analyze the possibility of Smart Grid energy conservation management
application on the basis of university energy-innovation Knowledge Hub in
Kyiv National University of Technologies and Design (KNUTD).

MATHERIALS AND METHODS.

The synthetic balance of savings from the use of different types of energy
resources by the university (http://www.cenef.ru/file/indications.pdf) after the
implementation of the Smart Grid energy-saving management application on the
basis of the university energy-innovation Knowledge Hub is determined by
equation:

Zk['T’C‘[—i_ksp'Mp—I_khs'Qha:
i=1

n L L L
ZZ I{f[_." t ke 'ZWHPL + ke .ZQ?‘EL'
7=l =1

i=1 j=1

1)

where V. is the amount of purchased fuel of the i-th type;
kg is the equivalent of conversion of fuel of the i-th type into

conditional fuel;
n is the number of types of fuel used;
W,, — purchased electricity;
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@re — received heat energy; L}U Is the amount of fuel of the it i-th h

type consumed by the j-th structural subdivision of KNUTD;
k.p, kne — heat equivalents of conversion into conditional fuel,

respectively, of electric and thermal energy;
Wep ,» Qre,, —amount of consumed electric and thermal energy;

L — number of structural divisions of KNUTD.

RESULTS AND DISCUSSION.

Smart Grid platform for further implementation, including:

- flexible, optimal and strategically rational development of unified energy
systems and management of its functioning;

- flexible management of electricity consumption, active on the consumer
side;

- targeted provision of power quality and reliability of power supply for
specific power consumers;

- coordination of local control systems and complete integration of
renewable power sources and distributed generation in unified energy systems;

- extensive development of small dispersed generation that connects near
consumers;

- harmonization of legislation to ensure cross-border trade in electricity and
electric power services.

As a result of implementing the Smart Grid technology platform, the
electric grid must acquire the following features: flexibility in terms of
responding to changes in consumer needs and possible problems with power
supply; availability of electricity to consumers, in particular from renewable
energy sources and highly efficient local generation with zero or low emissions;
reliability of power supply and power quality in the computer age while
ensuring the avoidance of hazards and uncertainties; cost-effectiveness z

As part of the Smart Grid concept, the implementation of this platform in
the university's energy efficiency system develops the following properties of
electric power:

1. Self-recovery in case of emergency perturbations. The power system and
its elements constantly maintain their technical condition at the required level
through risk identification, analysis, and transition from management after a
disturbance to prevention of emergency damage to network elements.

2. Motivating active behavior of the end consumer. Consumers acquire the
ability to independently modify the volume and consumer characteristics of
energy (reliability level, quality etc.) based on the balance of their demands and
the power system capabilities, using information on pricing parameters,
generation volumes, power supply reliability etc.
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3. Counteracting negative impacts. Using special methods to reduce
physical and informational vulnerability of all energy system components and
contributing to both prevention and fast restoration after accidents, in
accordance with energy security requirements.

Ensuring reliable power supply and power quality in different price
segments. Transformation of System based approach into Customer based
approach.

Optimal integration of generating and storage capacities in the energy
system, connection by means of standardized procedures of technical connection
and implementation of microgrids at the user level allows:

1. Expand capacity and energy markets, including to the inclusion of end
users. To open access to the power markets of the so-called active consumer and
dispersed generation in order to improve the efficiency and effectiveness of the
retail segment.

2. To optimize asset management, switch to remote real-time monitoring of
the functioning of production assets; integrate such monitoring into corporate
management systems to increase efficiency, improve operating processes, repair,
replace equipment and, consequently, reduce costs.

To create a new innovative technological basis for the XXX century power
industry, five groups of basic technological areas were formed in the Smart Grid
concept, providing a breakthrough nature of changes:

- gauges and devices;

- advanced control systems, containing dispersed intellectual devices and
analytical tools for supporting communications at the level of power system
objects, working in real time; new generation operating Systems
(SCAD/EMS/NMS systems), allowing the use of new algorithms and methods
of grid control, including its active elements — first of all, flexible AC
transmission systems FACTS;

- advanced technologies and components of the electrical network, in
particular FACTS, superconducting cables, power electronics elements, etc.;

- integrated interfaces and decision support systems, such as SCADA
system, demand management system, dispersed monitoring and control system
(DMCS), dispersed current generation process control system (DGMS),
automatic current process measurement system (AMQOS); new IT solutions for
the design and planning of power system elements;

- integrated communications, ensuring the interconnection of the first four
technological groups and guaranteeing an innovative level of network operation.
Such integrated communications include: automated substations based on
modern integrated hardware and software complexes of APCS; integrated
systems of measurement and metering of power consumption;
telecommunications systems based on different communication lines; transient
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mode monitoring systems WAMS (Wide Area Measurement System); dispersed
protection systems and emergency automatics WAPS (Wide Area Protection
System).

The choice of technical means plays a decisive role in the implementation
of the Smart Grid concept in practice. Optimal transmission of power flows in
grids becomes possible with the use of CE devices (power parameter
converters), in particular, converters for DC lines and inserts, flexible AC line
control devices. Power electronics are indispensable in converters for power
storage.

In addition, the widespread spread of dispersed energy requires the creation
of a new generation of energy technology:

1. Adaptive power engineering. Built-in sensors and automatic control
increase efficiency and expand the dynamic range, allow real-time performance
diagnostics, foresee failures, implement unconventional solutions for building a
new generation of machinery, in particular compressors and heat pumps.

2. Hybrid energy-consuming installations allow to realize a mode of
utilization of losses of the energy-consuming consumer, getting energy in any
kind and transforming it into a kind necessary for the consumer, including a
mode of the active consumer-regulator.

3. In the implementation of seasonal and daily energy accumulators use
peaks (daily and seasonal) with the accumulation of low-potential heat.

4. Energy systems, in which the optimization of energy flows of different
types is carried out jointly on the basis of hybrid power installations of the
consumer and the complex analysis of systems, previously considered
completely independently.

5. Automated self-renewable and self-adjustable power systems, which
allow to diagnose systems or their units (generation, networks or consumers),
foresee failure, choose (calculate) the most optimal configuration of the working
part of the system and carry out switching to a new optimal power supply
scheme of the faulty part of the system. High-speed phase-sensitive digital
sensors are required for diagnostics, as well as real-time communication
facilities.

To determine the feasibility of using the Smart Grid energy-saving
management application on the basis of the university energy-innovation
Knowledge Hub, the resource savings were calculated before modernization and
potential after the implementation of the Smart Grid application according to
equation (1). The results of the calculation of the potential effect of the
implementation of the Smart Grid application are presented in Table 1.

Fig. 1 shows a projected estimate of the change in the total cost of saved
electricity due to the implementation of the project.
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Table 1

Results of calculation of the predictive effect of the Smart Grid application

Years | 2020 | 2021 | 2022 | 2023 | 2024
Cost of electricity consumed by KNUTD buildings before modernization

Pessimistic outlook 4267,37 | 71773,26 |13783,86|24887,86| 44782,07

Neutral outlook 4267,37 | 7387,04 | 8678,07 |14407,87| 21662,88

Optimistic outlook 4267,37| 6108,83 | 7130,70 | 7377,87 | 8828,07

Cost of electricity consumed by KNUTD buildings after
the implementation of the Smart Grid application

Pessimistic outlook 771,01 |1183,71 |2118,34 |3838,67 |7838,00
Neutral outlook 771,01 |887,36 |1471,77 |2221,38 |3347,37
Optimistic outlook 771,01 |788,08 |841,83 |1137,36 [1370,77
Cost of electricity consumed in KNUTD dormitories before modernization
Pessimistic outlook 4633,30 [8168,84 |14787,88|27610,74|47688,77
Neutral outlook 4633,30 |7788,86 |10188,83(16341,81|22848,83
Optimistic outlook 4633,30 [6438,87 |7627,86 |7866,00 |8400,26

Cost of consumed electricity in KNUTD dormitories
after the implementation of the Smart Grid application

Pessimistic outlook 787,77 |1428,60 |2667,83 [4732,76 |8374,77
Neutral outlook 787,77 |1180,42 |1777,27 |2780,88 [4038,71
Optimistic outlook 787,77 862,33 [1137,81 |1372,77 |1764,26
Value of energy savings
Pessimistic outlook 7331,88 [13211,0723804,67|42837,28|77877,17
Neutral outlook 7331,88 (11008,23|17630,86|24847,38|37117,76
Optimistic outlook 7331,88 (8807,38 |10678,81|12721,87(16203,38
90000,00
80000,00 —/
_70000,00 p4
¢ 60000,00 /
% 50000,00 __
S 40000,00 A -
30000,00
20000,00
10000,00 |
0,00 ’
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O Pessimistic forecast @ Neutral forecast O Optimistic forecast

Fig. 1. Forecast estimate of the change in the total cost of energy saved
after the implementation of the Smart Grid application
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Determination of the relative error of the total heat consumption forecast is
shown in Table 2.
Table 2
Observation data and calculated values of heat consumption levels
by the example of building No. 4 of KNUTD (fragment)

Period January 2020 February 2020 March 2020
Actually 1478,77 1869,986 1953,4613
OAffif]L 'g“rﬁ;er{”gr‘itgt'o” 1551,123; 1912,965: 1928,577:

o [1432,78-1669651] | [1842,26-1983,67] | [1856,66-2000,45]
application
Period November 2021 December 2021 January 2021
Actually 2087,159 2003,5019 1593,73
OAfftf]; 'g“rﬁger{”gr‘itgt'o” 1971,63; 2077,44; 1526,459:
A [1897,06-2046,22] | [1993,45-2161,44] | [1411,4-1641,52]
application
Period February 2021 March 2021 November 2022
Actually 1885,1671 1737,1216 1954,371
OAffEf]L 'g“rﬁger{”grr‘itg“on 2096,38; 1949,92; 1851,908:
o [2010,66-2126,11] | [1876,9—2012,9] | [1746,37-1918,44]
application
Period December 2022 January 2022 February 2022
Actually 1881,341 1533,088 1869,986
OAffif]L 'g“rﬁ;er:”grr‘itg“on 1933,15; 1438,371; 1796:
o [1861,0-2005,3] | [1333,48-1541,94] | [1702,97-1889,28]
application

As can be seen from the above data, the absence of the aforementioned
periods of increased electricity consumption before and after the modernization
provide approximately the same prediction accuracy. Due to the implementation
of the project of automated control of the lighting system based on the Smart
Grid application, the level of cash expenditures was reduced by one third in one
year of operation, and the increase in the period of operation will lead to an
increase in efficiency, in particular, the projected efficiency of the project is —
46.54%. The reduction in installed capacity as a result of the project was 80.5%,
I.e., @ 1% reduction in capacity creates an economic effect of 0.58% of the costs
associated with the modernization. Taking into account the current level of
electricity consumption, we can forecast a potential reduction of expenditures by
951 thousand UAH per year or almost 50% of the cost of electricity consumed
in 2020. Given that the share of utility costs in the university's budget was
6.42% in 2018, 7.01% in 2019, and 6.92% in 2020, electricity costs are about
2% of total costs, the amount of electricity consumed savings tends to increase
up to 20% annually. On this basis, it is possible to predict an annual decrease in
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expenses for electric power and reduction of specific expenses to 1.67% in the
budget of the university. The analysis of the actual indicators of electricity
consumption based on the data obtained from the implemented in the university
software and hardware complex "Automated University Energy Management
System" shows that the implementation of the application Smart Grid-
management of energy saving on the basis of the university energy-innovative
Knowledge Hub confirms the validity of the implemented prediction for the first
year of the application.

CONCLUSION.

The Smart Grid concept is seen as a problem-oriented technological
platform (as is done, for example, in the EU) to implement an innovation
strategy. Smart Grid technologies should ensure the optimal distribution of
power flows in the power grid, reducing losses in the grid, quick coordinated
response in case of accidents, the ability to combine both large power plants and
alternative modern energy sources into a single power system. Smart Grid
efficiency means automation of management decision-making, and increased
efficiency in managing normal and emergency modes. All this is related to grid
companies' efficiency indicators — quality and reliability of power supply while
optimizing their own costs. Informatization of grids requires a completely
different level of informatization from the primary equipment. Requirements on
the number of measurable signals and telecommunication interfaces are
significantly expanded; problems of equipment protection from interference,
issues of electromagnetic compatibility are aggravated. Formation of energy
management system in educational institutions is one of the important elements
of budgeting and a prerequisite for effective use of the energy component of
costs. An important aspect of the evaluation of measures in the sphere of energy
supply and energy costs is the implementation of an analysis of the potential
economic effect and investment approach, i.e. the evaluation of the energy
component not as a source of costs, but as an investment resource. The
harmonization of energy management system with the requirements of 1SO
50001:2011 standard and systematic application of the evaluation procedure of
the implemented measures opens new perspectives in the development of
domestic universities and requires further research.
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ABBREVIATIONS:

% Percentage

AMOS Automatic system for measuring current processes

DGMS Dispersed system of current processes monitoring of generation processes
DMCS Demand management system, dispersed monitoring and control system
Eq. Formula of calculation
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EU European Union

FACTS Flexible AC transmission systems

Fig. Figures

HEI Higher education institution

KNUTD Kyiv National University of Technology and Design

WAMS Wide Area Measurement System

WAPS Wide Area Protection System
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BACKGROUND AND
OBJECTIVES. The marketing

practices of companies over the past two
decades have increasingly been based on
co-marketing, or inter-firm marketing
alliances. The mutual recognition and
understanding that each firm's success
depends in part on the other firm forms
the foundation underlying co-marketing
activities. Firms move from trying to
win alone to forming networks of
partner firms. Corporations understand
the need for alliances to acquire and
maintain competitive advantage.
METHODS. We used general scientific
and special research methods: abstract-
logical — to summarize theoretical and
methodological foundations of co-
branding as an integrative marketing
tool for joint development of companies;
economic-statistical — to analyze the
level of development of poultry
companies; monographic — to study the
experience of individual companies with
horizontal form of co-branding; analysis
and synthesis — to study the components
of co-branding companies; sociological
research — to identify key success factors
of co-branding.

1Kyiv National
Design, Kyiv, Ukraine

University of Technologies and

FINDINGS. The structural and logical
model of co-branding alliances of
poultry companies, the use of which is
based on a co-branding strategy, creates
the necessary basis for its further
development within the framework of
modern marketing theory, will increase
the effectiveness of co-branding.
CONCLUSION. Co-branding, which is
a form of strategic collaboration
between two Dbrands that involves
bringing them together to create a new
product or service, makes the marketing
alliances of companies visible to the
consumer. In doing so, companies imply
recognition of the fact that their
prominence represents added value.
Closer collaboration with retailers, more
focused promotion, and co-branding are
becoming ways for many consumer
companies to control costs and keep
prices down. An example of such
cooperation is the use of a co-branding
strategy for poultry companies.
KEYWORDS: co-branding; alliance;
poultry companies.
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KO-BPEHIHI'Y HA PUHKY YKPATHU
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INOCTAHOBKA IIPOBJIEMHU TA
3ABJIAHHS. MapkeTuHroBa npakTuka
KOMIIaHIi y OCTaHHI JBa JCCSITHIITTA
Jefalll 4acTillle BUXOAUTH 3 KO-Mapke-
TUHTY, YU MDKQIPMOBUX MapKETHH-
TOBUX ajibsiHCaxX. B3zaemMHe BHU3HAaHHA Ta
PO3YMIHHS TOTO, IO YCIIX KOXHOT
¢bipMU YacTKOBO 3aJ€XHUTh BiJ 1HIIOI
bipmu, yTBOpro€  (PyHIAMEHT, IO
JISKUTh B OCHOBI CHUTHHOI MapKeTHH-
roBoi AisuibHOCTI. Bij cripo0® nepemortu
HAOMHII PIpMH TIEPEXoaaTh 10 GopMy-
BaHHA MeEpEeX MaAPTHEPCHKUX  (ipM.
Kopnopaniii  po3ymitoTb HEOOX1IHICTb
aNbSHCY JUIS TPUI0aHHS Ta MATPUMKH
KOHKYpPEHTHHX TepeBar.

METO/IN. Buxopucrani 3arajibHO-
HAyKOBI Ta CHEIliaibHI METOIU JOCHi-
KEHb. aOCTPAaKTHO-JIOTIYHUN — JyId
y3arajlbHEHHS TEOPETUYHHX Ta METO-
JUYHUX 3acajl KO-OpeHIMHTY SK 1HTe-
IPaTUBHOTO MAapKETUHIOBOTO 1HCTPY-
MEHTY CHUIBHOTO PO3BUTKY KOMIIaHIi;
€KOHOMIKO-CTaTUCTUUHUHN — ISl aHAJII3Y
PIBHS PO3BUTKY NTaXiBHUILKHUX ITiANPH-
€MCTB; MOHOTpaiuHUi — BHUBYCHHSA
JOCBIAY OKPEMUX MIJIPUEMCTB 13 TOpU-
30HTaIBHOI (OpPMOIO KO-OpeHIWHTA,
aHallizy Ta CHUHTE3y — Ui BHWBYCHHS
CKJIQJIOBUX KO-OpEeHJAMHTY KOMIIaHiif;
COILIOJIOTIYHOrO JIOCHIDKEHHSI — JUIS
BU3HAYCHHS KITFOYOBHX (DAKTOPIB YCHIXY
KOOpPEH/IIHTY.

! Kuiscokuii nayionanvuuii ynieepcumem mexmono2iil
ma ouzauny, Kuis, Ykpaina

PE3YJIBTATHU. Po3po0ieHo CTpyK-
TYpHO-JIOTIYHY MOJENb KO-OpeHIuH-
TOBHUX aJbsHCIB NTaX1BHUIBKUX
KOMIIaHIM, BUKOPHUCTaHHS SIKO1
0azyeTbcs Ha KO-OpEHIMHTOBIi
cTparerii, cCTBOpIOE€ HEOOXigHWI Oa3uc
JUIE  WOTO TIOJAIBIIOTO0 PO3BUTKY B
paMKax Ccy4acHOi MapKETHHTOBOI Teopli,
1 BUIIUTH pE3yIbTATUBHICTh
CHIBHOTO OpEHANHTY.

BUCHOBKMU. ChuibHuil OpeHIuHT,
mo €  (opMow  CTpaTerivHoro
CHiBpOOITHHUIITBA JBOX OpeHIB, IO
nepeadadae  ix  oO'eqHaHHS A
CTBOPEHHS HOBOTO MPOAYKTYy abo
MOCJTYTH, poOuTH MapKETHHTOBI
AbSIHCH ~ KOMIAHIM BUAUMUMHU IS
cnoxkuBavya. [lpm 1npoMy KommaHii
MaloTh Ha yBa3i BH3HAHHS TOro (axTy,
mo iX TMOMyJSPHICTE € J0JIaHOIO
LIHHICTIO. TicHa CHiBMpArls 3
pO3ApIOHUMH  MPOAABIIMHU,  OUIBII
chokycoBaHe TPOCYBaHHS Ta KO-
OpeHmuHT s 0araTbOX  KOMIIAHIM
CIIO>KHUBYOTO CeKTopa CTalOTh
croco0aMy KOHTPOJIIOBATH BUTPATH Ta
HE  JIOMYCKaTH  3pOCTaHHSA  IIiH.
[lpuknagom  Takoi  cmiBmpami €
BUKOPHUCTAHHSI CTpaTerii Ko-OpeHIUHTY
JUTSL ITaX1BHULIbKUX KOMITaH1H.
KJIIOYOBI CJIOBA: xo-OpeHauHT;
aJIbSIHC; IITaX1BHUIIBKI KOMITaHIi.
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INTRODUCTION.

Economic development in the new millennium is characterized by rapid
and sometimes unpredictable and contradictory changes (Bucklin and Sengupta,
1993), associated with technological transformations, market evolution, rapid
change in preferences, tastes and fashion. From the point of view of F. Kotler,
F. de Bez, companies face fundamentally new challenges, requiring from them
non-standard solutions in the field of promotion of their products on the market
(Kotler and de Bez, 2010). As K. Keller, in the conditions of technological
progress providing a constant inflow of innovations, "brands must without the
slightest hesitation push their boundaries far beyond the initial prototype"
(Keller, 1993).

In the era of globalization and increased competition in domestic and
foreign markets, domestic enterprises need effective competitive advantages,
which is achieved by branding technologies (Park et al., 1996). For corporations
in most countries of the world, branding is an important element of their market
activities (de Bono, 2005), but the Ukrainian experience of working with brands
is not yet rich enough (Nifatova, 2017).

The vast majority of domestic manufacturers do not use branding
technologies, especially those worked out in the West in recent years (Nifatova
and Dudko, 2020). In the conditions of intensified activity of Ukrainian
companies without creating strong brands that would guarantee a high level of
consumer preference for domestic goods and services, it is very difficult for
their producers in a competitive environment not only to succeed in the domestic
market, but also in international markets (Anderson and Narus, 1990).

Scientists predict that in the near future large multinational corporations
will prefer to control markets through the ownership of dominant brands, rather
than simply enterprises for the production of goods. This trend becomes evident
in the conditions of intensified processes of mergers and acquisitions of
companies: buyers are willing to pay huge money for the ownership of popular
brands among consumers (Cegarra and Michel, 2001).

As a result of the global financial crisis a significant change in the position
of many strong consumer brands on the global market is predicted. Under these
conditions it is very important for Ukraine not to miss the chance to promote its
national brands (Nifatova, 2017). Strong national commercial brands known to
foreign consumers would allow Ukraine to form a positive image of the country,
increase its attractiveness and improve its investment climate Nifatova and
Dudko, 2020).

Marketing tools can and should be used to enhance innovation and
integration processes in the economy. One of the relevant and convenient forms
of transformation for medium and large businesses is a partnership based on co-
branding (Carter, 2002). Co-branding can act as a powerful "driver" of modern
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innovative and integration projects simultaneously. The advantages of using this
marketing tool can be: improvement of companies' management, increase of
communication potential, reduction of costs of market information, as well as
exchange of experience between partner companies. Thus, the competently
formed system of organization of innovation and integration processes on the
basis of co-branding is able to provide competitiveness and successful
development of domestic enterprises in the long term.

The purpose of the study is a comparative analysis of the advantages and
prospects of co-branding in the market of Ukraine. The study was conducted in
2020 on the basis of the study of brands of poultry industry enterprises in
Ukraine.

RESULTS AND DISCUSSION.

Some researchers call co-branding a brand alliance. It involves a short- or
long-term association or combination of two or more individual brands, products
and/or other company assets, in which products can be presented "physically"
(combining several products in one "package") or "symbolically” (joint product
advertising). In other words, co-branding is a form of cooperation between two
or more brands, sufficiently known to the consumer, in which the names of all
brands are preserved. The proposed classification is based on three forms:
advertising sponsorship, value chains, and innovative co-branding alliances
(Table 1).

Table 1
Definitions of co-branding
Authors Definition
C. Hillyer and S. Tikoo |The practice of "double branding"”, which allows you to demonstrate
(1995) ownership of a product by more than one brand

L. Leuthesser, C. Kohli, | Combining two or more recognized brands into a single whole
R. Suri (2002)

P. Kumar (2005) Two or more brands (component brands) combined to produce one
unique product (composite brand)

C. Hadjicharalambous |Use of two or more brands in the name of a new product, service or
(2006) business

O. Wright and L. Frazer | Synergistic association of two or more brands in one business,
(2005) product or promotion action

The type of co-branding implies fixing its typical situations: merger of
companies or creation of a joint venture. The level of co-branding indicates the
structural unit within which the interaction is carried out - separate divisions of
the company or the firm as a whole. Co-branding, respectively, is divided into:
coalition, coordination, collaboration and cooperation (Wright and Frazer,
2005). F. Kotler, F. de Bez indicate the existence of co-branding joint ventures
(Kotler and de Bez, 2010). Table 2 summarizes the main types of co-branding.
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Table 2
Types of co-branding

Types

Contents

Ingredient co-branding

The brand ingredient is part of a product promoted under
another brand

Co-branding to achieve
awareness

Rapid growth of knowledge about the company's brand through
contact with the partner's customer base

Co-branding to achieve
value

Improved consumer perception of the firms product within the
framework of the association

Co-component co-branding

Introduction of one company's product as a component of
another company's product.

Co-branding based on
complementary
competencies

Combining the abilities and expertise of companies, including
in the intangible sphere

Promotional sponsorship

Building associations with an event or activity with one or more
brands

Co-branding in value chains

Associations of manufacturers of similar goods; alliances of
manufacturers and retailers

Innovative co-branding
alliances

Creation of completely new products or services

In-branding

Promotion by a company of a product which is a component of
a complete solution offered by another company

Functional alliance of
brands (alliance of
constituents)

Creation of a new product out of components offered by
different brands

Symbolic alliance

Co-promotion of partners' own products by combining their
sales and marketing communications efforts

Coalition

Two companies merge to form a single firm with a double name

Coordination

Two companies merge their two units into a single firm by
giving it a double name

Collaboration

The two companies establish a joint venture, sharing resources,
informal knowledge and know-how

Cooperation

Two companies work in a joint venture created from their units.

Co-branding joint company

Two companies jointly finance the creation of a co-branded
product (often combining products from the same category)

The unprecedented growth of co-branding activity in recent years has
prompted the idea that "strategic partnerships are a serious brand building tool.
The benefits of co-branding are systematized in Table 3.

Possible obstacles to the implementation of co-branding are summarized in

Table 4.

In the context of the concepts of co-branding considered by us, a co-brand
would be a set of expectations and associations arising as a result of the
unification in the minds of target consumers of the images of jointly operating
companies, formed on the basis of contacts with their goods, communication
messages and other points of interaction. Active use of co-branding by
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companies leads to the fact that co-brands are gradually taking their full place in
the continuum of existing brand forms in marketing practice.

Table 3
Benefits of co-branding

Authors

Benefits

C. Hillyer and
S. Tikoo (1995)

Increased sales and revenues in markets where the brand is already
present and in new markets

Opportunity to sell at a price above face value, due to greater added
value

Consumers receive products with additional features, functions and
applications

L. Leuthesser,
C. Kohli, R. Suri
(2002)

Ability to enter new markets at a relatively low cost

Gain synergies due to technological specialization in different areas
Joint marketing efforts can lead to an expansion of geographic and
media presence

P. Kumar (2005)

New source of funding, as costs will be shared among partners
More visible image and credibility of products and brands
Improved consumer perception of the brand and product

C. Hadjicharalambous
(2006)

Risk allocation in adverse conditions

Growth of brand awareness and recognition

Transfer of positive associations about the original brands to the new
co-brand

O. Wright and
L. Frazer (2005)

Ability to reach markets more easily and quickly due to association
with a partner brand

Smaller brands can achieve advantages along with well-known brands
by connecting with their markets, positive associations, credibility,
image and reputation

Table 4
Disadvantages of co-branding

Authors

Disadvantages

C. Hillyer and
S. Tikoo (1995)

Difficulty for one of the parties to abandon the partnership and create
their own market

Transfer of competitive advantages to the partner, creation of a
potential competitor

L. Leuthesser,
C. Kohli, R. Suri
(2002)

Incompatibility of co-branding partners due to different business
cultures

P. Kumar (2005)

Negative impact of one of the brands on the overall product
Unbalanced benefits for partners from participation in co-branding

C. Hadjicharalambous
(2006)

Probability of one brand's market shrinking as opposed to the original
plans
"Blurring™ of one brand in the shadow of another

O. Wright and
L. Frazer (2005)

The possibility of one party behaving to the detriment of the other
Risk associated with the exchange of information and know-how
between partners
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When combining their marketing efforts, cooperating companies must
choose a specific form of co-branding. However, while co-branding has become
very fashionable, not all alliances are worth flaunting. Thus, the question of the
extent to which marketing alliance partners should “publicize" their
collaborative efforts is not trivial or unambiguous, which has given rise to a
continuum of co-branding architectures, or forms of relationship between the
brands, companies and their products and services being brought together
(Figure 1).

Strengthening the connection
to company brands

Weakening the connection to
company brands

A

v

A new brand, not
associated with the
name of any company

A new brand that has
a "reference" to the
name of one of the

companies

A brand that matches
the name of one of the
companies

A brand that repeats
the names of both
companies (double

brand)

The co-brand has no
connection to the
"parent” brands at all

In a co-brand, there is
weak continuity with
one of the "parent”
brands

The co-brand
coincides with one of
the "parent” brands

A co-brand coincides
with both "parent”
brands, being the
result of their

combination
Examples: Inneov, Examples: Nestea, an |Examples: HP laptops |Examples: Sony
food cosmetics from |iced tea from Nestle |from Hewlett-Packard | Ericsson,

L'Oreal and Nestle;
Smart, a micro-car
from Mersedes and
Swatch

and Coca-Cola

and Compag; Siemens
small appliances from
Siemens and Porsche
Design

BenQSiemens phones;
Fujitsu Siemens
laptops; Nissan X-
Trail Columbia car

Figure 1. Co-branding architectures

The bipolar structure of the continuum suggests that in choosing a
particular form of co-brand, companies can either veil or emphasize the fact that
the product is the result of their joint efforts. As we can see, co-brands do not
always carry the features of their parent brands.

Theoretical generalizations concerning the essence of branding, co-
branding and brand management and their empirical confirmation, based on the
experience of using branding to promote products by agricultural companies of
the poultry industry, allowed to propose the author's algorithm of design,
implementation and development of the poultry brand. co-branding.

A set of strategies for poultry companies, referred to such type of
companies as nicheurs, is formed. These companies specialize in serving one or
more segments of the market, left unattended by other market participants. The
directions of realization of strategies are proved. A methodical approach to the
development of new poultry meat brands by agricultural companies for their
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joint promotion through the franchise network of the producer-leader of the
poultry industry on the co-branding basis is proposed. Proposals to determine
the impact of branding on increasing consumer loyalty (approval and preference
for certain products, brand attributes, marketing activities, point-of-sale service,
etc.) to the brands of poultry companies have been developed.

On the example of the company "Podolsky Broiler”, an insignificant by
market share and competitive position of the poultry company, a set of strategies
for different stages of brand formation was formed (Table 5).

Table 5
Set of strategies of poultry company and franchisee of TM-producer-leader
at different stages of their brand formation

Type of strategies

Strategies selected for two co-branding participants

According to the
BCG matrix

For the leader — a strategy to maintain competitive advantage in order
to maintain their market share; for Nisher — a strategy of development,
intensification of efforts to increase their market share.

According to the
matrix of M. Porter

For the leader — a strategy of differentiation; for Nisher — a strategy of
concentrated marketing.

Behind the
McKinsey matrix

For the leader — a strategy to protect positions; for Nisher — a strategy
of selective development.

Global marketing

For the leader — a strategy of internationalization, globalization and

strategies diversification; for Nisher — the strategy of cooperation.
Basic marketing For the leader — the strategy of price leadership and product (brand)
strategies and service differentiation; for the niche — the strategy of focusing

(concentration) on product (brand) and image differentiation.

Marketing growth

For the leader — strategies of intensive and integrative growth and

strategies strategy of diversification; for Nisher — a strategy of intensive growth
and a strategy of integrative growth.
Comepetitive For the leader — the strategy of the market leader, namely the strategy

marketing strategies

of protecting their positions, increasing the share of the available
market capacity, expanding market capacity; for an outsider — a niche
strategy, namely — strategies for maintaining positions in this niche,
integrating efforts with another partner, going beyond the niche;
follower's strategy in terms of compiling and simulating the
components of the leader's marketing complex.

Functional marketing
strategies

For the leader — co-branding strategy; for Nisher — branding strategy.

At the initial stage of this process it is reasonable for the company to stick

to the strategy of supporting the position in the niche, left without attention of
other market participants and realization of which is possible at the expense of
search of ways to provide competitive advantages, investing into segments with
high profitability and low level of risk. Specialization of the company
concerning the niche is formed according to two criteria: qualitative properties
of the products and one of the elements of the marketing complex — the system

110



ISSN 2415-3206 Journal
MANAGEMENT Issue 2 (34), 2021

of constant sales promotion. At the second stage of branding it is reasonable to
use such a niche strategy as integration strategy (or cooperation strategy as a
kind of global strategy) — joining forces with another manufacturer (another
brand) for mutually beneficial cooperation, including through the joint creation
of a new brand.

Vertically integrated agro-industrial holding "Mironovsky Product™ was
chosen as a partner of "Podolsky Broiler" on cooperation and integration efforts,
which is offered the strategy of integrative growth — joining efforts with
competitor companies in the regional market. The essence of cooperation,
integration and integrative growth strategies is to create a strategic marketing
alliance between the two companies on a co-branding basis (lateral co-branding
of Podolsky Broiler with a regional franchisee of TM Nasha Ryaba).
Participants of this alliance, in addition to suppliers, producers, intermediaries,
competitors-partners, should be loyal to its products consumers who have
formed a desire to be involved in the process of brand formation, involved in the
dissemination of brands in the market.

CONCLUSION.

Theoretically proved that co-branding of poultry industry companies based
on its binary nature should be considered as a way to implement individual
perceptions and expectations of the target audience into specific differential
brand characteristics, which create added value and are transformed for
consumers into steel values, and for brand owners provide capitalization of the
brand.

Management of co-branding of poultry companies should be carried out
with the help of the developed structural and logical model, which is based on
the use of brand attributes for stage-by-stage involvement of consumers in this
process, formation of image vision of brands, perception and acceptance by
target audience, and also evaluates the effectiveness of appropriate marketing
activities, predicts the time horizon of co-branding. The implementation of such
a model involves the following steps: 1) action of existing laws, principles of
construction and promotion of brands, development and use by companies of
attributes of brands of different levels create in consciousness of consumers nine
rows of images of these brands; 2) created images form eight levels of attraction
of consumers to the brand; 3) established in consciousness of consumers levels
of attraction are transformed in four levels of perception of the mentioned
brands by consumers

The feasibility of implementing this method is based on a combination of
such parts as: 1) new technologies of poultry production; 2) development of all
components of the future brand using marketing research methods; 3) effective
use of marketing complex components (4P) as the basis of positioning and key
factors of brand success; use of the latest creative technologies on the process of
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branding (branding) of poultry products; 5) application of effective brand
management in maintaining brand viability in the market.

ABBREVIATIONS:
% Percentage
Eq. Formula of calculation
Fig. Figures
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INTRODUCTION.

The idea that an organisation has a responsibility to society has been
around for a long time. However, the concept of social responsibility is
evolving: not least in terms of to whom and what responsibility should be to
(Closon and Leys, 2012). From the outset it is important to understand what
social responsibility is. In fact, the concept of social responsibility has been
increasingly used in the economic sphere for decades. Until now, however, the
concept has been hampered by the lack of a definition with which all actors in
the world can agree (Acquier and Grond, 2005). The term itself creates problems
of understanding and interpretation. Responsibility in the philosophical sense is
to be considerate of others. Furthermore, the term 'social' covers both human
rights, labour relations and working conditions, environmental protection,
consumer protection, community involvement and the management of
organisations, as well as ethical issues of business practice (Battaglia et al.,
2014).

Today, the definition of social responsibility is leaving the field of
theoretical confrontation. Despite the existence of several definitions, scientists
agree on the existence of two main perspectives: the social effectiveness model
(E. Balemba, T. Bugandwa, B.M. Akonkwa and N. Mutabazi (2019) — how to be
responsible) and stakeholder theory (D.Bugandwa, E.Balemba and
M. Bakomeza (2014) — to whom to be responsible). It is these theories that
underlie corporate social responsibility (Emese, 2020).

Social performance can be understood using Carroll's (1979) three-
dimensional conceptual model. The first dimension is based on the organisation
being profitable, legitimate, fair and philanthropic. The second dimension refers
to the societal areas in which responsibility should be applied. Finally, the third
and final dimension of Carroll's model concerns the philosophy of giving
answers. These can be rejection (no change), challenge (responds only to what is
stated in the law), acclimatisation (slow but gradual integration) and expectation
(forward-looking position).

Stakeholder theory asks which groups deserve or have the right to demand
management attention and which do not (Granget, 2005). A company needs to
define stakeholders as people or groups of people who have a legitimate interest
in the company (Kennedy et al., 2002). Corporate social responsibility is not and
should not be separated from the company's strategy and activities: it is about
integrating social and environmental issues into the company's strategy and
activities, and its important aspect is how companies interact with all
stakeholders (Shcherbak et al., 2019).

In such a tough competition universities should implement the principles of
social responsibility, which is vital in the competition. Moreover, the actions of
universities are directly oriented towards society: their mission is not only to
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promote knowledge and research, but also to develop society. UNESCO even
stresses that the development and well-being of nations is closely linked to the
quality of higher education institutions. As a result, social responsibility
becomes one of the main pillars of the entire university's mission and vision. It
IS inseparable from the mission of universities (Rizkallah, 2017). This explains
the importance that universities should attach to corporate social responsibility.

The purpose of the study was to substantiate organisational approaches to
the formation of social responsibility of higher education institutions in the
market of educational services. The study was conducted in 2021 based on data
from Kyiv National University of Technologies and Design (KNUTD).

MATHERIALS AND METHODS.

The methods used to conduct the research were: interview, expert. The
questions selected for this study were taken either from the literature or from
individual interviews. The literature helped to identify important dimensions of
the concept of social responsibility. The interviews helped to identify new items
and possible dimensions to contextualise organisational approaches to social
responsibility formation of higher education institutions. To this end, qualitative
interviews were conducted with 80 KNUTD students and 30 teachers.

RESULTS AND DISCUSSION.

The concept of social responsibility first emerged in the commercial sector
and was later extended to non-profit enterprises. There are two reasons for
extending social responsibility to higher education. The first is the growing trend
of commercialisation of higher education. The growing involvement of private
companies in the education sector and the importance of human capital in
production means that universities are developing marketing factors in order to
remain competitive. The second reason is that all companies are encouraged to
implement a social responsibility strategy and staff are trained by universities.
Universities then incorporate social responsibility into their strategy and even
into their curricula. It is believed that companies should commit themselves to
encouraging universities to develop their curricula to train quality staff.

An educational institution that implements the principle of a socially
responsible institution has, in our view, the following functions:

1) reproduction of public intelligence — provision of educational services to
society aimed directly at serving the individual and free development of the
individual;

2) preparation of highly qualified personnel (society elite) — one of the
decisive factors in the development of the education system as a whole, as well
as ensuring scientific and technological and socio-economic progress of the
country;

3) formation of the labor market — new knowledge created in an
educational institution has a direct impact on the labor market, forcing to
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reassess the importance of certain skills, changing the quantitative and
qualitative requirements for labor resources;

4) development of culture and norms of behaviour, the existence and
observance of which largely determines the psychological climate in higher
education institution and its market capitalisation;

5) stabilisation of social relations — an educational institution acts as an
active participant in social interactions with stakeholders and many
representatives of the regional social environment.

The main partners for universities, as the researchers point out, are regional
governments, businesses and the business community. This tandem
demonstrates a coherent partnership to address other important objectives:
improving the quality of education, meeting labour market needs, and meeting
the research and development needs of businesses to develop a particular
economic sector or cluster (Figure 1).

. ) Major alumni customers
gz(r:)?rrtrsn (e)]rc]?((:)?c (comprehensive co-operation agreements)
I\ )
employment and | Expanding the base of contracts
enterprise engagement /

Directorates of s Agreements on specialist traihing areas,
institutes, enterprise work of universitv departments

divisions

Treaty development

_Individual contracts for the organisation 0\
internships, specialist training, departmental

<
Departments, divisions R&D, etc. \

Figure. 1. Structure of the university's relationship with companies

AV4

Many scholars argue that universities as a special type of organisation
should adopt a social responsibility strategy in the same way as other
organisations in order to meet the expectations of stakeholders. E. Balemba,
T. Bugandwa, B.M. Akonkwa and N. Mutabazi (2019) put it this way:
"Universities do not have a customer base in the commercial sense that they
must attract as companies. However, commitment to a social responsibility
approach is well promoted, especially to attract new students, in a competitive
environment between institutions. It also undoubtedly helps to attract and retain
staff, whether professors or administrative staff".
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Assessment of employers' satisfaction with the quality of graduates'
training is carried out in a comprehensive way, including:

- Direct communication with the representatives of companies at the
ongoing events on employment of graduates. At the same time the issues of
university's interaction with production representatives and maintaining
feedback (work planning for the year, companies' feedback on students'
internships, quality of specialists training) are discussed in order to improve
practical training of future young specialists, use dual training and adaptation to
the conditions of real production of bachelors and masters.

- Annual events (master classes, methodological seminars, round tables,
conferences), including in cooperation with companies, institutions and
organisations.

- Expert surveys in the form of questionnaires. To assess the level of
training of university specialists, expert surveys are organised for the heads of
companies or divisions where graduates work.

CONCLUSION.

Integrating the considered scientific-theoretical and practical approaches in
the aspect of problems, it is logical to conclude that the category "social
responsibility” determines the essence and meaning of the concept "social
responsibility of HEIs". Hence, it is possible to propose the principles of social
responsibility of higher education institution in solving the problems of training
quality and employment of graduates:

- unconditional observance of legislation, international agreements,
generally accepted ethical norms of educational and social activities;

- contributing to the economic development of the region and state by
training highly-qualified specialists;

- provision of educational services to ensure the competitiveness of
graduates in the labour market;

- continuous improvement of the quality of corporate governance and
greater transparency of educational programmes;

- conducting a systematic dialogue with stakeholders (employers) and
making decisions related to educational activities based on a reasonable balance
of the parties' interests;

- improvement of professional qualification and personal level of
participants of the educational process (teaching staff);

- formation of social protection measures for graduates by facilitating their
employment;

- contributing to the social development of the regions through the
implementation of research projects and design solutions.

The aspect considered in the paper is an important, but not the only element
of the system of social responsibility of a modern higher education institution.
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Universities are not institutions that exist outside the social system. They are
interacting elements localised in space. More precisely, universities are
embedded in different types of communities, some of which are local, some of
which are global. From this perspective, universities are an integral part of the
local, national and global social systems that form part of what is commonly
called society.
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	Speaking of preparing young men and women for independent professional activity, it is necessary to take into account the tasks that they will have to solve in this age period. This is the time when they think about the future. The prospects of tomorr...
	An important component of the modern educational process in higher education institutions is the development of innovative potential of students. A. Stoltzfus, M. Rosenberg, H. Lapp, analyzing the concept "innovation potential", first of all, distingu...
	N. Linnell, S. Figueira, N. Chintala emphasize such personal parameters, testifying about the developed innovative potential, as aspiration to novelty, sensitivity to contradictions, openness to experience, ability to act in unpredictable, unstructure...
	Competences and personal characteristics that constitute innovation potential help a person not only to carry out innovative activity, but also to the maximum extent self-realization. The development of innovation potential is closely connected with t...
	Proceeding from the fact that modern reality makes it necessary to train a specialist with innovation potential, higher education institutions should create an optimal educational environment for young people to acquire competitiveness in the labor ma...
	In order to develop students' innovative potential, modern educational process in a higher education institution should have a personal-professional orientation, i.e. be focused not only on transferring specific knowledge, abilities, skills to a futur...
	Self-development is very important in unlocking an individual's innovative potential. D. Groen, B. Calderhead in their works repeatedly drew attention to the fact that for a person is significant outgrowth of development in self-development. This mani...
	І. Gryshchenko interpreted such situations as follows: "In creativity the creator himself is also created. There is only one way to create a great personality: great work on a great creation". It can also be fully referred to innovative activity where...
	Т. Zhurko emphasized that "the social value of his personality and socially significant potential which he is able to realize in his deeds, but also the character of that new frontier on which he comes in his development depends not only on the value ...
	RESULTS AND DISCUSSION.
	Innovative activity motivates students to go beyond their own limits, helps to expand the system of perceptions, mobilizes its potential, stimulates human self-development. Thus, the complication of realized activity leads to the development of person...
	Since modern strategies of preparing young people for professional activities are determined not only by the formation of knowledge, abilities and skills, but also by significant personal transformations, its self-realization in the professional space...
	The functioning of this environment should be based on a system analysis of the object, subject, processes, conditions of innovative development. In addition, it is important to determine the criteria of effectiveness of the environment from the posit...
	When considering the process of training young men and women for innovative activity in conditions of high competition, increasing complexity of tasks, the question of psychological and pedagogical support of the educational process in the formation o...
	The relevance of psychological and pedagogical support of the educational process in the university is also associated with the fact that the student age is characterized by the focus on self-knowledge, self-affirmation, personal self-determination, w...
	The innovative potential of a person is realized in direct practical activity. Any human activity requires active manifestation of personal properties. Activity is a measure of interaction of a subject with the surrounding reality as a special way of ...
	There are three components of innovation potential. The first one is professional competences, important in development of innovations (understanding of strategic goals of organization and society development, ability to see problems clearly, breadth ...
	About a third of the students (20.6%) can easily establish contacts with people, which indicates a high level of sociability. About half of the respondents not fully possess these qualities (51.5% doubt their own active life position, 58.7% are not re...
	In "extracurricular trajectories" at the time of the survey 20.6% of respondents participated. The most popular were: international relations – 22.2%; leadership and initiative – 27.4%; entrepreneurship – 17.7%; culture and creativity – 16.1%. However...
	To improve the effectiveness of the trajectories and the development of motivation students suggest the organizers to invite more interesting people, experts, speakers to hold events (28.2%), also students would like to update the methods of classes (...
	Research and development activities should play a huge role in professional development of a specialist in innovative society. It contributes to the manifestation of creativity as an intellectual basis of innovations in any sphere. The majority of res...
	The cluster analysis of the research results allowed us to identify and describe three groups of respondents by the level of innovation potential development: active innovators (48.4%), potential innovators (24.9%) and passive innovators (16.7%). Acti...
	Fig. 1. Forecast of the ratio of internality and externality of the development of innovation potential of young people
	Thus, the survey of students of Kyiv National University of Technologies and Design allowed us to establish that most of them are aware of the importance of development of personal innovation potential in the scientific and educational space of the un...
	Thus, the development of students' innovative potential becomes an important component of the educational process of a higher educational institution today. For this purpose, in addition to professional development of future specialists, it is necessa...
	A new stage of social development, knowledge-intensive economy make urgent the need to develop innovation potential, personal formation of future specialists, as it is the personality that acts as a carrier and exponent of universal resources of civil...
	CONCLUSION.
	Thus, on the basis of generalization of studies of the essence and structure of personal innovation potential we have developed the following definition. The innovative potential of a personality as a subject and participant of scientific and educatio...
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	According to the data obtained, students with a low level of adaptation to professional activity were not identified. This indicates that students in general do not experience serious difficulties in employment and training practice, but a quarter of ...
	On the scale of adaptability to research activity the following results were obtained: 9% of students have a low level of adaptability, and 25% have a lower than average level. The data obtained indicate that more than 30% of students have difficulty ...
	The obtained results allow us to single out the following training areas: professional, social and research, as well as the stages of adaptation to professional training: learning identification, learning-professional activation, professional-value re...
	We propose to implement the following activities in professional training in higher education institution:
	- value (socio-moral) orientation of education aimed at self-development and self-improvement in professional activities;
	- organization, management and pedagogical support of students' adaptation to professional activity;
	- orientation of students on the value attitude towards research activity.
	In the framework of this activity during professional training a graduate (student) forms readiness to work in new socio-economic conditions, which allows him/her to self-determine in the labor market and professions, to be ready to change professiona...
	The conducted experiment on the basis of Hackathon-ecosystem of the university was carried out taking into account the directions of training and their corresponding adaptation criteria: professional direction – activity-result and motivation-value cr...
	The diagnostics included: questionnaire, testing, observation, interview, computer diagnostic methods for each criterion. During the diagnostics three assessment levels were used to assess the level of adaptation – low, medium, high. The quantitative ...
	Professional direction correlates with activity-result and motivation-value criteria, its indicators are the formation of the system of educational-professional knowledge, instrumental and analytical skills and the presence of professional motivation....
	The implementation of the first activity direction allows to form motivational and value orientation of students to self-development in intellectual, professional and creative activity. The low level of formation of the system of educational-professio...
	The socially responsible direction corresponds to the communicative-professional criterion, its indicator is the formation of professional behavior and professional stability. This manifests itself in the inclusion of students in the system of public ...
	The research direction corresponds to the personal-creative criterion, its indicator is the formation of students' value attitude to scientific knowledge and professional innovations. It is manifested in the ability of a future specialist to independe...
	The obtained results show that the students of the experimental group, where the set of training areas was introduced, had the greatest positive dynamics of adaptation to professional training (the low level decreased from 29% to 11%, and the high lev...
	According to the results of the study we made the following conclusions:
	- university adaptation is a process of active interaction of the student with the educational environment, the result of which is the change and development of personality, the formation of new adaptive behavioral strategies. University adaptation in...
	- the majority of students have a focus on quality education and a vague idea about the content of future professional activity;
	- in the first month of study at university students face difficulties in rational organization of their own time, which is subjectively accompanied by a feeling of fatigue and states of fatigue and overfatigue;
	- in the initial period of study most students do not experience serious difficulties in communicating with their classmates. However, from the middle of the second semester a quarter of students note misunderstanding on the part of their classmates, ...
	- a significant part of the students experience difficulties in adapting to research activities (research adaptation) throughout the whole period of study, as evidenced by the test data conducted in the middle of the 1st and 2nd semesters. Moreover, t...
	The conclusions obtained in the course of the study can be used in the development of comprehensive programs of professional and research support for university students' adaptation.
	CONCLUSION.
	Diagnostic cuts to track the results showed: at the beginning of the experiment students had a low level of professional and research adaptation, at the end of the experiment the number of students with a low level decreased by an average of 1.4 times...
	Thus, as a result of the study it was found that:
	- organization, management and pedagogical accompaniment of students' adaptation to professional training is a system of interaction between university management, faculty and students, aimed at developing a unified concept of organizational and pedag...
	- research adaptation includes the formation of students' value attitude towards science as a form of participation in intellectual and creative development. Comprehensive readiness of a specialist for professional training, for future professional ac...
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	The structure of students' readiness for research activity includes the following interrelated components: motivational, characterizing cognitive interest, motivation of research activity; orientational, including ideas about the methodology of scient...
	In accordance with the defined components the following criteria were developed: motivational, orientational, activity, reflexive.
	Based on the developed criteria we determined the levels of students' readiness to research activities:
	- high level is characterized by understanding the importance of research activities, interest in research activities, possession of the logic of scientific research, the ability to independently plan their own research work and implement it, the abil...
	- the average level is characterized by a superficial understanding of research activities, lack of skills in research activities, unstable interest in the studied disciplines and research activities, incomplete possession of basic knowledge and skill...
	- low level is characterized by unstable interest in the studied disciplines, lack of understanding of social and personal significance of research activity, inability to work with literature, see the problem, identify contradictions, inability to bui...
	To study the qualitative side of students' readiness for research activities, a study was conducted with the participation of 155 students of Kyiv National University of Technologies and Design.
	At this stage, control and experimental groups were formed. The control group included the students of the specialty "Entrepreneurship in the hotel and restaurant business" consisting of 70 people, the experimental group included the students of the s...
	At the ascertaining stage of the experiment the questionnaire "Determination of the level of readiness of university students to research activity" was developed, also for the analysis of the motivational component of readiness the methodology "Method...
	Fig. 1. Types of research activities of student youth in a technical university
	The activities of teachers and students mutually influence each other, reflecting the parity in the relationship between the teacher and the student: correction with the student is carried out, the teacher plans the content of professional training in...
	The effectiveness of the proposed measures for the formation of university students' readiness for research activities is confirmed by the results of the re-study experiment (control section), conducted at the end of the experimental work. The number ...
	Analyzing the results obtained in the experimental and control groups, it should be noted that positive shifts in the levels of students' readiness for research activities occurred in both the experimental and control groups. This means that even with...
	Thus, the study carried out with the help of Hackathon-ecosystemy university toolkit confirmed the effectiveness of the highlighted set of measures for the formation of university students' readiness for research activities.
	It can be concluded about the effectiveness of the competence approach to the comprehensive solution of the problem of our research.
	The competence-based approach prioritizes not informativeness, but the ability to solve problems arising in standard and non-standard situations of professional activity. It is characterized by both strengthening of pragmatic and humanistic orientatio...
	Analysis of different types of research work shows that in a technical university scientific activity forms the student's skills both in speaking in a large audience to attract attention to his work (conferences, exhibitions, etc.) and in painstaking ...
	Requirements for the level of formation of professional competencies in the field of research activities are presented in the University Hackathon Ecosystem. In order to identify the content of professional competencies of a technical university stude...
	- readiness to create, master and provide quality of new techniques;
	- ability to apply progressive production technologies;
	- readiness to take part in scientific research;
	- ability to draw up the results of research in the form of articles and reports at scientific-technical conferences, competitive works;
	- ability to organize protection of intellectual property rights (inventions, utility models, industrial designs, computer programs and databases);
	- creation of a portfolio of innovations and innovations.
	Consequently, the process of forming professional competencies of technical university students in the field of research activity will be effective if the university creates conditions for the development and improvement of scientific creativity of yo...
	There are different structural divisions in Kyiv National University of Technologies and Design responsible for different directions of scientific-research work. For example, the departments are responsible for scientific research work that includes s...
	Organization of scientific-innovation activity of students in KNUTD includes several stages. At the first stage students of the 1st and 2nd years are involved in the annual student scientific and practical conference "Actual problems of science and ed...
	CONCLUSION.
	The result of the organization of research work in KNUTD, based on the competence approach using the tools of the University Hackathon ecosystem, is the positive dynamics of the formation of professional competencies in the field of research and innov...
	- the number of students who participated in research and innovation activities;
	- the number of exhibits presented at the exhibitions with the participation of students;
	- the number of intellectual property objects created in co-authorship with the faculty;
	- number of prizes, awards and diplomas received by students by the results of participation in the events of regional, national and international levels.
	Thus, research and innovation activity is an integral part of successful training of university students, having a positive impact on the formation of professional competencies. Its performance indicates the degree of students' readiness for further r...
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	Optimal integration of generating and storage capacities in the energy system, connection by means of standardized procedures of technical connection and implementation of microgrids at the user level allows:
	1. Expand capacity and energy markets, including to the inclusion of end users. To open access to the power markets of the so-called active consumer and dispersed generation in order to improve the efficiency and effectiveness of the retail segment.
	2. To optimize asset management, switch to remote real-time monitoring of the functioning of production assets; integrate such monitoring into corporate management systems to increase efficiency, improve operating processes, repair, replace equipment ...
	To create a new innovative technological basis for the ХХХ century power industry, five groups of basic technological areas were formed in the Smart Grid concept, providing a breakthrough nature of changes:
	- gauges and devices;
	- advanced control systems, containing dispersed intellectual devices and analytical tools for supporting communications at the level of power system objects, working in real time; new generation operating systems (SCAD/EMS/NMS systems), allowing the ...
	- advanced technologies and components of the electrical network, in particular FACTS, superconducting cables, power electronics elements, etc.;
	- integrated interfaces and decision support systems, such as SCADA system, demand management system, dispersed monitoring and control system (DMCS), dispersed current generation process control system (DGMS), automatic current process measurement sys...
	- integrated communications, ensuring the interconnection of the first four technological groups and guaranteeing an innovative level of network operation. Such integrated communications include: automated substations based on modern integrated hardwa...
	The choice of technical means plays a decisive role in the implementation of the Smart Grid concept in practice. Optimal transmission of power flows in grids becomes possible with the use of CE devices (power parameter converters), in particular, conv...
	In addition, the widespread spread of dispersed energy requires the creation of a new generation of energy technology:
	1. Adaptive power engineering. Built-in sensors and automatic control increase efficiency and expand the dynamic range, allow real-time performance diagnostics, foresee failures, implement unconventional solutions for building a new generation of mach...
	2. Hybrid energy-consuming installations allow to realize a mode of utilization of losses of the energy-consuming consumer, getting energy in any kind and transforming it into a kind necessary for the consumer, including a mode of the active consumer-...
	3. In the implementation of seasonal and daily energy accumulators use peaks (daily and seasonal) with the accumulation of low-potential heat.
	4. Energy systems, in which the optimization of energy flows of different types is carried out jointly on the basis of hybrid power installations of the consumer and the complex analysis of systems, previously considered completely independently.
	5. Automated self-renewable and self-adjustable power systems, which allow to diagnose systems or their units (generation, networks or consumers), foresee failure, choose (calculate) the most optimal configuration of the working part of the system and...
	To determine the feasibility of using the Smart Grid energy-saving management application on the basis of the university energy-innovation Knowledge Hub, the resource savings were calculated before modernization and potential after the implementation ...
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	The concept of social responsibility first emerged in the commercial sector and was later extended to non-profit enterprises. There are two reasons for extending social responsibility to higher education. The first is the growing trend of commercialis...
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	1) reproduction of public intelligence – provision of educational services to society aimed directly at serving the individual and free development of the individual;
	2) preparation of highly qualified personnel (society elite) – one of the decisive factors in the development of the education system as a whole, as well as ensuring scientific and technological and socio-economic progress of the country;
	3) formation of the labor market – new knowledge created in an educational institution has a direct impact on the labor market, forcing to reassess the importance of certain skills, changing the quantitative and qualitative requirements for labor reso...
	4) development of culture and norms of behaviour, the existence and observance of which largely determines the psychological climate in higher education institution and its market capitalisation;
	5) stabilisation of social relations – an educational institution acts as an active participant in social interactions with stakeholders and many representatives of the regional social environment.
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