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Problem statement. Concrete is a durable and adaptable building material capable of
creating long-lasting structures, making it the world's second most utilized substance, only
surpassed by water. In 2021, the production of cement reached approximately 4.1 billion tons,
with concrete consumption being about 7 times that amount. The construction sector's
considerable environmental footprint, particularly through concrete use, underscores the need
for sustainable practices in concrete construction. The manufacture of Portland cement, a key
ingredient in concrete, accounts for about 7-8 % of the world's CO2 emissions. Such a
substantial environmental impact, along with the exhaustion of resources like aggregates and
water, has sparked concerns over the sustainability of using concrete and prompted a shift
towards achieving climate neutrality globally.

In addressing these environmental challenges, the construction sector is adopting more
eco-friendly practices and materials for concrete construction. This evolution focuses on
lessening the environmental effects of concrete production, prolonging building lifespans, and
reducing the use of resources. Collaborative efforts among researchers, industry experts, and
policy makers are underway to introduce and advocate for new technologies, materials, and
methods that significantly cut down the carbon footprint, energy consumption, and waste
produced by concrete construction. For instance, the Swedish concrete industry unveiled a
climate-neutral roadmap in 2018, created by The Concrete Initiative, involving stakeholders
from the entire concrete production and construction value chain. Key objectives include
halving the climate impact of concrete used in house construction by 2023 (from 1990 levels),
introducing climate-neutral concrete to the Swedish market by 2030, and achieving climate
neutrality within the concrete industry by 2045. Similarly, the Swedish construction and civil
engineering sector has set goals for a 50 % reduction in greenhouse gas emissions by 2030
(from 2015 levels) and achieving net-zero emissions by 2045 [1].

Rapid urbanization and population growth are factors increasing the demand for new
infrastructure and housing, further exacerbating the environmental impact of the construction
industry. As climate change and resource scarcity continue to pose major challenges, there is
an urgent need for more sustainable solutions in concrete construction.

Today, Ukraine is taking significant steps towards sustainable construction in
anticipation of the country's future reconstruction. These efforts encompass both the
legislative sector, through ensuring the construction industry's compliance with EU standards,
and industrial capabilities, aiming for a more environmentally-conscious approach to
rebuilding.

The purpose of the work consists in the analysis and systematization of local and
modern foreign literature, information about the characteristics of materials on which the
results of empirical research depend, such as: chemical composition, physical characteristics
and properties of potential materials for testing.

Main part. The building sector is progressively emphasizing sustainable practices and the use
of eco-friendly materials, driven by escalating worries about climate change, the exhaustion of
resources, and the creation of waste. A key component of this transformation is the integration of
sustainable materials into concrete construction. As a result, a range of innovative materials and
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technologies has surfaced, seeking to lessen the ecological impact of concrete construction, improve
its longevity and efficiency, and support the sustainability of the constructed environment.

Green concrete refers to various concrete mixes that include recycled content, by-products,
and eco-friendly ingredients. These mixes are designed to diminish the use of finite natural
resources, cut down on the carbon emissions from cement production, and lessen the ecological
footprint of concrete construction. Incorporating recycled aggregates, alternative cementitious
materials, and industrial leftovers like fly ash and slag exemplifies how green concrete can lead to a
more eco-conscious concrete blend. Another eco-friendly strategy is utilizing materials found
locally for concrete construction, helping to decrease the environmental repercussions. Local
sourcing reduces emissions and energy use tied to transport significantly. Additionally, local
substances can offer distinctive qualities that improve the strength and longevity of concrete
structures. For instance, limestone calcined clay cement, which can substitute for traditional cement
to a certain extent, and natural fibers or aggregates, which can forge more environmentally gentle
and economically viable concrete mixes, are notable examples of such materials [2; 3].

Ultra High Performance Concrete (UHPC) is an advanced cement-based composite
characterized by outstanding mechanical properties, high durability, improved fire resistance,
and superior strength. UHPC's exceptional qualities enable using less material for
construction projects, thus lowering the environmental impact associated with concrete
structures. Moreover, the enhanced durability of UHPC contributes to prolonging the lifespan
of structures, diminishing the frequency of maintenance, repair, and eventual replacement.
Additionally, this material may enhance the energy efficiency and thermal management in
buildings, attributed to its robust strength and minimal permeability [4].

Conclusion. the construction industry is actively transitioning towards sustainability by
embracing green concrete and Ultra High Performance Concrete (UHPC) to address
environmental concerns associated with traditional concrete use. These advancements aim to
reduce the industry's carbon footprint and resource depletion, enhancing the durability and
efficiency of structures. Efforts such as the adoption of recycled materials and the
development of materials with lower environmental impacts signify a significant shift towards
reducing the ecological footprint of construction. Initiatives like Sweden's climate-neutral
roadmap further underscore the industry's commitment to sustainability, setting a precedent
for reducing greenhouse gas emissions and achieving climate neutrality. This shift not only
confronts the challenges posed by climate change and resource scarcity but also fosters a
more sustainable, efficient, and resilient built environment for the future.
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Introduction. Reconstruction of cities after war is a complex and multi-faceted process,
requiring not only physical restoration of destroyed structures, but also careful consideration
of social, economic, and cultural aspects. In this context, the principles of implementing
metabolism in architecture become increasingly relevant and important. Metabolism,
borrowed from biology, is a concept that allows buildings and urban structures to grow,
change, and adapt to new conditions, meeting the needs of inhabitants and changing
environments.

The concept of metabolism in architecture emerged in Japan in the 1960s and was
proposed by a group of Japanese architects, including Kenzo Tange, Fumihiko Maki, and
Kisho Kurokawa, as an alternative to Western rationalistic concepts [1]. Metabolism
suggested a new approach to design and construction, inspired by biological processes, which
laid the foundation for buildings to grow and transform in response to the current needs of
society and the environment [2].

Currently, the principles of metabolism in architecture are gaining particular relevance
in the context of reconstructing cities devastated by war. In this paper, we will examine the
key principles of implementing metabolism in architecture in the reconstruction of war-torn
cities and their significant importance in creating sustainable and viable urban environments
[3; 4].

The main purpose is to investigate the effectiveness and benefits of applying the
principles of architectural metabolism in the reconstruction of war-torn cities.

Results. The concept of metabolism in architecture offers a unique approach to
implementing new solutions and concepts in the process of reconstructing war-torn cities,
namely creating urban structures capable of growth, change, and adaptation to various needs
of inhabitants and environmental challenges.

But why should attention be paid to architectural metabolism in the reconstruction of
cities? In addition to traditional and standard approaches, the principles of metabolism in
architecture offer several advantages that can make the reconstruction process more effective
and sustainable:

Creation of urban structures that not only recover but also evolve over time. Instead of
simply restoring damaged buildings and infrastructure according to previous standards, we
can create urban spaces that can grow and change according to the needs of inhabitants and
changing environmental conditions.

Creation of resilient urban environments capable of adapting to various challenges and
threats. This includes creating buildings and infrastructure that can efficiently use resources,
minimize the impact on the environment, and provide safety and comfort for inhabitants.

Creation of innovative and unique urban environments that can serve as symbols of
renewal and revival after war destruction. This approach allows for the creation of cities that
are not only functional but also inspire with their design and concept [4].

Next, we will consider several key principles and ideas that can be successfully
implemented in architecture when reconstructing war-torn cities, taking into account their
historical heritage, socio-cultural significance, and the needs of future generations.
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Flexibility and Adaptability. This principle involves creating urban infrastructure and
architectural objects capable of flexible adaptation to changing needs and conditions. For
example, modular buildings or systems that can be easily modified or supplemented
depending on the needs of the urban environment. In the context of post-war city
reconstruction, flexibility and adaptability enable the creation of infrastructure that can
quickly adapt to changes in population size, economic rehabilitation, or the development of
new technologies.

Resilience and Resource Efficiency. This principle involves the use of sustainable
materials and technologies in architecture, as well as the development of energy-efficient
buildings and infrastructure. This includes the use of solar panels, waste utilization systems,
and efficient thermal insulation. Implementing this principle can help minimize the negative
impact on the environment and ensure the economic efficiency of long-term city
development.

Socio-cultural Integration. This principle takes into account the socio-cultural
characteristics and needs of the local community when designing the urban environment:
public spaces that reflect local culture and developing architectural objects that consider the
traditions and customs of local residents. Socio-cultural integration allows for the creation of
urban environments that contribute to the restoration of social solidarity and cultural unity in
local communities.

Innovations and Technologies. This involves the implementation of innovative
technologies and solutions in architectural design and construction to improve the quality of
life and safety of urban objects: using 3D printing, intelligent management systems, or smart
technologies. When reconstructing war-torn cities, innovations and technologies allow
creating modern and safe urban environments that contribute to the economic and social
development of the city.

Reconstruction and Rebuilding. This principle includes the development of flexible
plans for the reconstruction and rebuilding of urban structures while preserving the historical
heritage and architectural character of the city. It includes the restoration of historical
buildings and the adaptation of existing infrastructure to modern needs in order to preserve
the cultural heritage of the city and restore its identity while simultaneously providing modern
living and development conditions.

The outlined principles provide the opportunity to formulate a strategy for architectural
and urban planning actions in the reconstruction of destroyed cities, which can include the
following stages:

Analysis and Assessment. Researching the extent of city destruction, identifying key
architectural and socio-cultural aspects, and determining needs and priorities for
reconstruction.

Concept Development. Based on the analysis results, formulating a comprehensive
reconstruction concept that considers the principles of architectural metabolism, as well as
historical heritage and community needs.

Planning. Developing specific plans and projects for the reconstruction of various parts
of the city, including infrastructure, public spaces, residential areas, etc.

Implementation. At this stage, the principles of metabolism are implemented through
the specific projects and activities, including construction of new buildings, reconstruction of
existing structures, improvement of public spaces, and other actions.

Monitoring and Evaluation. After project implementation, it is important to monitor and
evaluate their effectiveness and compliance with set goals and principles. This allows for
adjusting the reconstruction strategy according to changing conditions and needs [1; 2].

It is worth noting that the proposed staged approach to the reconstruction strategy of

10



«[pocyBaHHs1 eHeproedekTUBHOCTI Ta niarotoBka daxisuiB ans Biadbyaosu YkpaiHu» (13.03.2024 p., m. [IHINpo)

war-torn cities allows for organizing the reconstruction process systematically, ensuring the
most effective use of resources to achieve sustainable and long-term results.

Conclusions.

1. The reconstruction of cities after war is a complex and multifaceted process that
requires a coordinated approach, integrating not only the physical restoration of damaged
structures but also considering socio-cultural, historical, and environmental aspects. In this
study, we examined the possibilities of applying the principles of metabolism in architecture
to the reconstruction of war-torn cities.

2. The principles of metabolism in architecture offer an innovative approach, allowing
for the creation of urban spaces capable of growth, change, and adaptation to various needs of
inhabitants and changing environmental conditions. This enables the creation of sustainable
and viable urban environments that reflect the historical heritage and socio-cultural
significance of the local community.

3. The strategy of implementing the principles of metabolism in architecture in the
reconstruction of cities includes a staged approach, starting with analysis and assessment,
concept development and planning, and ending with implementation, monitoring, and
evaluation. This approach allows for the systematization of the reconstruction process and
ensures the achievement of sustainable and long-term results.
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During the post-war reconstruction, Ukraine will face the challenge of dealing with a
large number of buildings and structures that will be subject to partial dismantling and
demolition. According to the Kyiv School of Economics as of January 2024, the losses from
the destruction and damage of buildings and structures amount to at least 75 billion
dollars [1]. The issue of the general level of physical depreciation of buildings and structures
is also relevant for Ukraine, both in the industrial and civil-residential sectors. The
development of construction contributes to an increase in the volume of demolishing old
buildings and structures, which, in turn, leads to the emergence of a large amount of
construction waste. On the other hand, there will be a need for a large amount of materials for
renewal, the share of which can account for up to 50 % of the construction cost. To reduce the
cost of projects, it is advisable to reuse materials from waste generated after dismantling. In
2022 new standard was implemented regulating the handling of waste resulting from armed
conflicts [2]. Now contractors carrying out the liquidation of the consequences of armed
aggression are required to take measures to reuse construction waste.

Taking into account the presence of natural crushed stone in concrete scrap, the
question arises about the possibility of using crushed concrete during new construction. The
most obvious option is the use of crushed concrete waste as a coarse aggregate for the
production of new concrete.

Concrete is a heterogeneous composite material, the mechanical properties of which are
determined by the interaction of its components. In the mesoscopic model, concrete with
natural aggregate is represented as a two-phase system consisting of coarse aggregate and a
mortar matrix, which are connected by a layer of the interphase transition zone (ITZ) along
the boundary of the coarse aggregate. Recycled coarse aggregate (RCA) is obtained by
crushing and processing used concrete. Thus RCA consists of two main phases — original
natural aggregate (NA) and residual mortar (RM). Therefore concrete with RCA is more
complex system due to the presence of additional phases — RM and ITZ between it and NA.

During the design a concrete mixture it is necessary to know such characteristics of
aggregates as grain size composition, bulk density, specific density, voids, strength. To
determine the specified characteristics of RCA obtained from crushed concrete on local
materials, three mixtures of concrete were designed and a series of cube samples were made
from them. Each mixture was produced in 3 series for testing and grinding at the age of 28, 90
and 180 days. Materials with the characteristics given below were used to design concrete
mixtures:

— cement: portland cement by Heidelbergcement, Kryvyy Rih; specific density (SD)
pe = 3,1 g/cm?; bulk density (BD) p, . = 1,2 g/cm?;

— fine aggregate: sand; fineness modulus M;=139; SD p;, =2,65g/cm?*, BD
Po.ra = 1,61 g/cm?

— coarse aggregate (origin virgin aggregate): granite crushed stone; grain size
composition according to DSTU B V.2.7-75-98; SD p., =26g/cm® BD
Pp.ca = 1,51 g/cm? ; aggregate crushing value (in cylinder) 9 %.
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At the appropriate age after the hardening in normal conditions, the samples were tested
for compressive strength. The results of compressive strength tests are represented in the
Table 1.

The samples of origin concrete were crushed using a laboratory jaw crusher with
complex rotation. Since the size of the crusher’s inlet is 70 mm, the samples were initially
split into fragments with a maximum size of 50-60 mm. For further testing, precisely the split
samples were used, based on the consideration that this method of fragmentation, in terms of
its impact on the material's structure, is closest to real demolition methods of buildings.

Table 1
Origin concrete. Test results

. Age of test, . 3 Compressive Coefficient of | Strength

Mixture days | Density, 0/em | girength, 't MPa | variation, % | f, MPa
C1/28/K 28 2,33 22,1 5,8 20,7
C2/28/K 28 2,36 30,7 3,7 28,7
C3/28/K 28 2,28 26,2 5,0 24,4
C1/90/K 90 2,38 29,4 13,0 23,0
C2/90/K 90 2,31 30,6 5,0 28,6
C3/90/K 90 2,32 36,0 8,2 32,9
C1/180/K 180 2,36 29,5 2,1 27,5
C2/180/K 180 2,32 34,8 2,8 32,5
C3/180/K 180 2,34 36,6 8,0 33,6

Grain size composition of each mixture was determined by sieve analysis. The results of
tests are represented as sieving curves (Fig. 1, 2). As we can see from Figure 1 ungraded
mixtures of fine (less than 5 mm) and coarse fractions (more than 5 mm) do not meet the
requirements of [3] due to the large content of fine fractions (they are not between curves
A and B). At the same time, in general, the grain size composition of only coarse fractions
meets the requirements of standards in Ukraine (Fig. 2): in the two-fraction mixture, the
content of the 5-10 mm fraction is up to 31 %, the 10—20 mm fraction is 63—70 %, the larger
fraction is 1-6 %.

Sieving curves

100% —h— Curve A

—aA— Curve B
—8— C1/28/K
C2/28/K
—8— (C3/28/K
—@— C1/90/K
—@— C2/90/K
—@— (3/90/K
—8— C1/180/K

50%

Full residues on
sieves, %

0%

014 0315 063 125 _ 25 5 10 20
Sieve size, mm

Fig. 1. Sieving curves of a mixture of fine and coarse fractions
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Standard Coarse Aggregate Screening Graph
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Fig. 2. Sieving curves of only the coarse fractions on the standard graph
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A visual inspection of individual grains of fractionated RCA showed that the content of
RM on the grains of different fractions differs significantly. Almost 100 % of grains in the
10—20 mm fraction contain both natural crushed stone and RM. In the vast majority, the
content of the RM is less than 50 %. In the fraction of 5-10 mm, a certain amount of grains
does not have natural crushed stone at all, in a large number of grains the content of RM
significantly exceeds 50 %. Therefore, to determine the specific and bulk densities, each
fraction was tested separately.

The obtained BDs ranged from 1,05 g/cm?® to 1,1 g/cm? of fractions 5-10 mm and from
1,20 g/cm? to 1,27 g/cm? of fractions 10—20 mm.

Given the presence of porous RM on the grains paraffin was used to determine the SD.
Randomly selected and pre-weighed grains were immersed for 1-2 s in melted paraffin and
then cooled in air. After that, the grains with paraffin were weighed and placed in a flask with
a predetermined volume of water in it. Knowing the density of paraffin, the SD of RCA was
determined. The obtained SDs ranged from 2,29 g/cm? to 2,38 g/cm?® of fractions 5-10 mm
and from 2,44 g/cm?® to 2,55 g/cm?® of fractions 10—20 mm.

Fig. 3. Fractions 5—10 mm (a) and 10—20 mm (b)

To determine the strength of RCA, a crushing test in a steel cylinder was carried out.
Based on the test results graphs of the dependence of crushing value on SD were constructed
(Fig. 3). It can be seen that the strength of the RCA decreases with a decrease in density.
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Fig. 3. Dependence of aggregate crushing value on SD
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Conclusions. The main factor that has a decisive influence on the properties of RCA
and concrete with their use is the presence of RM. During experiment, due to the known
information about the characteristics of the components of the original concrete mixtures, it
was established that the content of the RM by mass in fractions of 5—10 mm was 20—30 %, in
fractions of 10-20 mm — 5-15 %. The presence of RM is the reason for the diversity of
densities even within the same fraction, which significantly complicates the correct design the
concrete mixture. It also causes the higher water absorption. Therefore, one of the methods of
improving the properties of RCA is to reduce the content of the RM. Obviously this content is
determined at the stage of crushing concrete scrap. Due to the features of the crushing process
in the jaw crusher, the structure of the mortar matrix is disturbed. As a result, some grains,
even maintaining their shape, become very weak — their destruction is possible even by hand.
It is advisable to apply additional grinding in a hammer crusher, in which the weakened
fragments will be separated from the grains under impact. And that will generally lead to an
increase in the strength of the entire RCA mixture, as well as to an increase in the density of
its packaging.
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Ilocmanosxka npoonemu. OCTaHHIMH POKaMU 3HAYHO 3pPOCIM  BUMOTH  JO
eHeproe(EeKTUBHOCTI, EKCIUTyaTaIliiHUX BUTPAT Ta €KOJOTIYHOCTI KIIMAaTHYHOTO OO0JIaTHAHHS
mig vac 3a0e3nedeHHs MapaMeTpiB MIKpOKJIIMATy B NPUMIMICHHSX JKUTIOBUX OyIWHKIB,
JMOLIKUTBHUX 1 IIKUIBHUX YCTAHOB, JiKapeHb. BHUKOHaHHS TakWX BUMOT [0 1HKEHEPHOIO
oOnagHaHHs cTae OCOONMBO BaXKJIMBHM IIiJI 4ac HOBOro OyIiBHUIITBA Ta MOJEpPHi3amii
HassBHUX OymiBenb. KiniMaruuHi iH)KEHEpPHI CHCTEMH CYTTEBO BIUIMBAIOTh HA BHU3HAYCHHS
eHeproepeKTUBHOCTI Oy/IiBEIb, Y SIKUX 11€ 001aIHAHHS BUKOPUCTOBYETHCS.

KomOinamiss pisHHX 1HXXEHEPHHX CHCTEM TeHepallii TeIIOTH 1 XOJIOAy, 1HKEHEPHOTO
oOaHaHHS CHOXHMBAHHS TEIUIOTH 1 XOJIOMYy Ta BHUKOPUCTAHHS IHTEIEKTYaJIbHUX CHUCTEM
YIpaBIiHHSA BCIM 1HXXCHEPHUM OOJIaIHAHHIM MPHU3BOIUTH J0 3HAYHOI €KOHOMIi TIEPBUHHOTO
enepropecypcy — 1o 30—-50 %.

Y  €BpomeiickbkoMy  coro3i  Oyno  po3poOJe€HO  CTpareritlo  IMiJABUIICHHS
eHeproePeKTUBHOCTI OyAiBENb 3 ypaxyBaHHSM 3aCTOCOBYBAHOTO 1H)KEHEPHOTO O0JIaHAHHS
Ta BU3HAYCHHs 1HAMKAaTOpa iHTeNeKTyanbHOCcTI OyniBimi — Hupektusa 2010/31/€C EPBD 2
«Illomo EmneprermuHoro 3a0e3neueHHs OyJiBeNb» Ta 3aKIOYHMNA 3BIT E€BPOIEHCHKOTO
IPOEKTY 3 PO3POOJICHHS IHTENEKTYaIbHOI0 iHIuKaTopa Oy aisimi [1-3].

Mema po6omu TmonsTaE B aHANi3l Ta OLIHII E€HEPreTHMYHOI €(PEeKTHBHOCTI pPi3HHX
BapiaHTIB KOMOTHOBaHMX CHCTEM I'eHepallii TEIIOBOi eHeprii Ta KIIMaTHIHOTO 00J1aTHAHHS.

Ocnosna  uwacmuna. MIKpOKIIMAT  TPUMIMICHHS  XapaKTEPU3YETbCI  TaKHUMHU
napamMeTpamMu: TEMIIEpaTypol0 TMOBITPs, TEMIIEPAaTypOI0 BCiX BHYTPINIHIX HABKOJHUIITHIX
MIOBEPXOHB, BOJIOTICTIO Ta MIBUAKICTIO PyXy MOBITpA. HaiBaxnuBimmM napaMeTpoMm, MI0
BIUTMBa€E Ha KOMQOPT, € TeMIiepaTypa BCepenHI NpuMinieHHs. TemreparypHa oOCTaHOBKa B
NPUMIIICHH] TMOBHHHA 3aJI0OBOJILHATH BUMoram Komdoprty. Temmeparypa B mpHUMIlIeHHI
MMOBHWHHA BIJIMOB1IaTH BUMOTaM KoM(opTy.

VY pa3i mopiBHAHHS ABOX KJIIIMAaTHYHUX 1H)KEHEPHUX CHCTEM, IO MPALOIOTH 13 BUCOKOIO
Ta HU3BKOI TEeMIIepaTypaMH, HaWKOMQOPTHIII s JFOAWHU YMOBH CTBOPIOIOTH CaMe
HU3BKOTEMIIEPATypHI CHCTEMH ONAJeHHsS, sAKi 3a0e3MeuyloTh HEBEJIMKUN Tepenan
TeMIlepaTyp y TpPHUMIIICHHI Ta HE BHUKIMKAIOTh HEraTUBHMX BiguyTTiB. Cy4acHi
HU3BKOTEMIIEPaTypHi KJIIMaTHYHI 1IH)KEHEPHI CHCTEMH OMAaJICHHS PO3POOISIOTHCS BiIOBITHO
10 €Bponeichkoro crangapty EN — 422-1/2 Ha BUKOpHCTaHHS TEIUTOHOCIS Ha BXOIi B
onajoBaIbHy CcUCTeMY tmox = 55 °C, a Ha Buxomi tmop = 45 'C [4-9]. ¥V cyuacHux
HU3BKOTEMIIEPATYPHUX KIIMATHYHUX CHCTEMax TEeMIIepaTypa Ha BXOJi y TEIUIOTeHEepyrove
oOnamHaHHA MoOke mpamoBatd 3 Temmeparypamu 30-50 °C. Teruo, sike 3a0e3mnedye
BUKOHAHHS TIapaMeTpiB MIKPOKJIIMATy MPHUMIIICHb, 3 TAKUMH MapaMeTpaMu TeIIOHOCIs
HAa3UBAIOTh «M'SSIKUM». BHKOpHUCTaHHS HHU3bKOTEMIIEPATypHOTO TEIUIOHOCIS B CHCTEMax
OMaJIEHHS PI3HOTO THITYy 1 CUCTEM reHepauii TemioTu 3 temmeparyporo a0 45 °C mae Oesniu
mepeBar, sSKi BIUIMBAalOTh Ha BHOIp TaKWX CHCTEM sl 3a0e3MeUeHHs TeMIIepaTypHOTO
KOM(OPTY B MIPUMIIIIEHHIX
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Tpeba 3a3HaunTH, MO M7 9ac BUOOPY HU3BKOTEMIIEPATYPHOI KIIMAaTHYHOI 1H)KEHEPHOT
CUCTEeMH HEOOXIIHO Y3TOAWTH POOOTY €NEeMEHTIB CHUCTEMH Ha KOXHOMY Kpolli, TOOTO
HEOOXiJTHO BPaxOBYBaTH:

- AKICTh YTEIUIEHHS OTOpOIXKYBaJIbHOT KOHCTPYKIiT Oy iBIi;

- CHCTEMy TeHepallii HHU3BKOTEMIIEPaTypHOTO TEIJIOHOCIs, TOOTO 1i 3AAaTHICTh
reHepyBaTH TEIUIOTY 3 HEOOXIJHOIO TeMIepaTypor 1 B HEOOXiTHOMY oOOCs31 Ta B 3ajaHi
Nepioin POKy;

- CHCTEMYy TPaHCHOPTYBAHHS 1 PO3MOALTY TEIJOHOCIS, 3 ypaxyBaHHSIM 3MEHIICHHS
TEIUIOBUX BTPAT;

- CUCTEMY CITO’)KUBAHHSI HU3bKOTEMIIEPATyPHOTO HOCIS.

HalinomupeHimyuMyu HU3BKOTEMIIEPATyPHUMH CHUCTEMaMH OIAJICHHS € TIOBEPXHEB1
CHUCTEMH ONAaJCHHS: TeIla Iijyiora, TEIUll CTIHM, TeIa CTeNs. ICHye Kijlbka TEeXHOJIOTiH
CTBOPEHHSI TIOBEPXHEBHX CHCTEM OMAJICHHS: BOJSHI Ta eJEKTpUYHI. B emekTpudHux
BUKOPUCTOBYIOThCSl €JIEKTpoKaOenb abo eNeKTpOMaTH, [0 MOHTYIOTbCS B KOHCTPYKIIii
MiJJIOTH, CTIH 1 cTemi. Y BOJASHUX CHCTEMax MOBEPXHEBOTO OMAJICHHS BUKOPUCTOBYIOTHCS
noJiMepHi TpyOu 3 miamerpamu & 8 MM — J14 MM Ta MONIMPONUJICHOBUX KaMISPHUX MAaTiB 3
niametpom I3 mMm. Kpim omasieHHs, I1i CHCTEMHU €HEepProe(eKTUBHO BUKOPHCTOBYIOTHCS IS
OXOJIO/DKEHHSI TPHUMIIIEHb, TOOTO CTBOPIOIOTH TeMIepaTypHUil koMdopT y JiTHIA mepion
poky. MoHTaxx TpyOONpOBOAIB 3A1HCHIOETHCS B KOHCTPYKLIT MiAoru, cTiHy, cteini. [ToBepxHi
TPYO y MiJI7I031 3aJTUBAIOTHCS OETOHHOIO CTSKKOIO, Y CTIHAX 3aKPUBAIOTHCS MITYKATYPKOIO a00
TIICOKAPTOHOM, y CTeJll 3aKPHUBAIOTHCS TINCOKAPTOHOM ab0 JEKOPaTHUBHUMHU METaJeBUMU
HaHe MK, a00 BUKOPUCTOBYIOTHCS MTAHE 3aBOJICKKOT0 BHpoOHHIITBa (puc.l) [8; 9].

Puc. 1. Bapiaumu obaaumyseanus no8epxHesux cucmem ONaieHHs 6 niono3si, y Cmiui, y cmeii

[Tpu3naueHHs: Oyab-gKO1 KJIIMAaTUYHOI CHCTEMH — MIATPUMAHHS KOMQPOPTHHX YMOB
rnepeOyBaHHS JIFOMMHUA B TPUMIIIEHHI: TEMIEPATypHUN PEXHUM, IIBUIKICTh MEPEMIICHHS
MOBITPA 1 BOJOTICTh. J1Jis BUKOHAHHS I[LOTO MPU3HAYCHHSI HEOOXiTHO y3TOIUTH TeMIIeparypy
TETUTOHOCIST TICIsST TEIUIOTEHEPYIYOro MPHUCTPOI0, TEMIIEPATypy OMAIIOBaIbHOTO IPHIIALY,
TEMIEPaTypy 1 MBUIKICTH MOBITPS B NpuUMilieHHI. Take y3romKeHHs MOXKHa 3a0e3MeunuTH
MPaBUJILHUM T1J00POM OCHOBHHUX €JIEMEHTIB 1H)KCHEPHUX KJIIMAaTHYHOI CHCTEMHU Ta CUCTEMY
IHTENEKTYyaJIbHOTO YIIPABIIiHHS.
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TemnepaTypHuil peXHM TPHUMIMICHHS BHU3HAYAE€THCS TEMIIEPATYpPOIO TMOBITPS B
NPUMIIICHH] Ta CEPETHBOIO PaAIialliifHOI0 TeMIepaTyporo mpumimeHHs [4—8].

Tabnuys 1

TemmnepaTypu BoAH Ta TEIJI0- i X0J10A0NPOAYKTHBHOCTI NPH ONAJIEHHI i 0XO0JI0/KeHHI

Omnanenns | Oxoso/ukeHHs | TemIonpoyKTUBHICTE | XO0JI00MPOIyKTHBHICTD
HaiimenyBaHHs | J1ana3oH JianazoH pu TeMIEepaTypi P TeMIlepaTypi
MOBEPXHI TeMIlepaTyp, | TeMmIepartyp, TETIOHOCST TETUTOHOC1S
C ’C 27°C/32°C 14 °C /18 °C
ITignora 18-29 14-18 100 Bt/m** 35 Br/m**
Crina 20-35 14-18 85 Br/m** 68 Bt/m**
Crens 2042 14-18 68 Bt/m** 85 Bt/m**

* menionpooyKmusHiCmMb/X0N000NPOOYKMUBHICINb  3ANEeHCUMb  8I0 memnepamypu 600U 8

cucmemi ma 6i0 niowji epiroyoi/oxon004cy8anIbHOI NOGEPXHI.

ChinpHa [l IMX JABOX TeMIIepaTyp BHU3HA4Yae€ TeMIEpaTypy BIAUYTTS JIIOAUHOKO B
NpUMIIIEHH] (pe3ysbTyloua TeMIepaTypa NpUMIIIEeHHs). 32 HEBEIUKUX MIBUIKOCTEH MOBITPs
B mpumimenHi V < 0,2 w/c, TeMmmeparypa IpHUMIIIEHHS BHU3HAYa€ThCA SIK CEPEIHE
apudMeTHUIHE TEMIIEpaTypH MOBITPsI 1 CEpeIHbOl pamiainiitHoi Temneparypu. Lle o3naqae, 110 i
TeMIeparypa TMOBITps, 1 cepeiHs pajianidiHa Temmeparypa OIHAKOBO BaXKJIMBI JUis
HiATPUMAaHHS HEOOX1IHOTO PiBHS TEIIOBOr0 koM(popTy B nmpumiineHHi [4; 6; 7].

CyTTeBy poib y BU3HAYCHHI CEPEIHBOI padialiiHOl TeMmepaTrypu Biairpae KilbKiCTb
IIOBEPXOHB, SIKI OTOUYIOTh JIOJUHY Ta ixH1 Temneparypu. [IoBepxHsIMHU MOXKYTh OyTH MiJIOTH,
CTIHM, CTeNs, BIKHA, JABepi Ta (ParMeHTH NOBEPXOHb, TEMIIEPATypa SKHX MOXYTb
BiapisHaTucs Oimbme Hik Ha 4 °C. V 1poMy pasi BHHUKAIOTH NPOOJEMH acCHMETPii
(HEepIBHOMIPHOCTI) MPOMEHHUCTOTO TEMJI000MiHY MOBEPXHI Tijla JIOAUHHU Ta MOBEPXOHb, IO
HOro OTOUyIOTh, MPU I[LOMY BHHUKAE TEIUIOBUI NUCKOM(OPT yepe3 pi3HUII0 B TeMIepaTypi
MDK OKpEMHMM YacTMHAMHU Tiula. Y IbOMY BHUMAJKy BUKOHYETHCS TEMIIEPYBaHHS TaKHX
MOBEPXOHb a00 30UIBIIY€ETHCS TEMIIEpaTypa BHYTPIIIHBOTO MOBITPSI.

Panmianiiina temnepatypa tr - 1€ ycepeaHEeHa TeMIIepaTypa OXOJIOJPKEHUX 1 HarpiTux
MIOBEPXOHB, SIKa OTPUMaHa Ui YMOB ITPOMEHHUCTOTO TEIUIOOOMIiHY JIIONWHM, sKa repedyBae B
Cepe/IMHI PUMIIICHHS, BU3HAYAEThCS 5K [4—7]:

)

ne toni — TeMreparypa i-oi MOBEpXHi; @u-i — KOS(IlI€HT OMPOMIHEHHS 3 IMOBEPXHI JIFOMUHU B
01K OTOUYIOYHX 11 1-UX MOBEPXOHb, 1110 MAIOTh TEMIIEPATYPY loni.
JocmimkeHHs 1 po3paxyHOK KoedillieHTa OPOMIHEHHS JIIOJUHU B KIMHATI 3 TUIOIICIO
A = 6%6 =36 M?, 3 BUCOTOIO cTeni 3 M [6; 7]:
e Koe(ilieHT ONPOMIHIOBaHHA 3 OOKY IiJUIOTH JOPIBHIOE (Drniznl =

tR = X toni X 0Y-i,

0,4 nns moauHU B
MOJIO’KEHH1 CUASUU 1 @n- a2 = 0,37 Asis TIOAMHU B TIOJIOKEHHI CTOSIUU;
e KkoedilieHT OMpOMiHIOBaHHSA 3 OOKy CTell 3Ha4YeHHS KoedillieHTa mepedyBae B

I[iaHEBOHi Pr-crenal = 0,15 i Pn-crenn2 = 0,2

KoedimieHT ompoMiHIOBaHHA 3 OOKy HAaBKOJMINHIX ITOBEPXOHBb 3aJICKHUTh BiJ
T€OMETPUYHUX PO3MIipiB MPUMIILEHb 1 Bij TUIONII ()parMeHTIB Ha MOBEPXHAX, IO T'PIIOTH a00
OXOJIOJIKYIOTb.

[TpuOnu3HO BENMUMHY YCEPETHEHOI TEMIICPATyPH OXOJIOKEHUX 1 HArPITHX TOBEPXOHb
trR BH3HAYAIOTH SIK CEPEIHBO3BAKCHY 3a IUIOMICIO OKPEMHX MMOBEPXOHb Fi:

tR ~ X(toni x Fi)/ZFi. @)
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Take 3HaueHHs trR MpaBOMipHE B TOMY pasi, KOJM Tepemnaj TeMmIeparyp Ha OIHIH
noBepxui He nepesuinye 4 ‘C. OcoOnuBO HEOOXiqHO 3BEPHYTH yBary Ha posmip i Gpopmy
ioni abo parMeHTiB NOBEPXHIi MiAJIOTH, a00 (parMeHTIB MOBEPXHI CTiHU, a00 (parMeHTiB
MOBEPXHI CTEJN BIAHOCHO BCI€l TUIONI, IO MOXKYTh MaTU CyTTeBI pi3HI Temmneparypu. [lle
Tpeba 3BEpHYTH yBary Ha MICIS CIIOMYYEHHS IiJJIOTH, CTENl Ta BHYTPILIHIX MEPErOPOAOK i3
30BHIIIIHBOIO CTIHOO (I1€ Ma€ 3HAYCHHs 1)1 0araToroBepXoBUX OYIMHKIB CTapoi 3a0yI0BHU 10
1990 poky). ¥ nux Mmicusx ICHYIOTh IUIOUII 3 TEMIIEpaTypol0 IOBEpXHi, sKa 3HAYHO
BIJIPI3HAETHCS BiJl TEMIIEPATYPH B 1HIIMX MICIISIX TOBEPXHI.

Temmeparypa y 3BHYAWHHX MPUMINICHHAX 3 BUCOTOK CTeIbh JO0 3-X METpPiB 1 3
HEBEIIMKOI0 pPyXJMBICTIO TOBITpS A0 0,2 M/C  XapaKTepu3yeTbCs PE3yJIbTYHYOI0
TEMIEPaTyporo trom, 1 IPUIMAETHCS PIBHOIO:

toom = 0,5X(tn03 + tR), (3)

ne tnos — TEMIEpaTypa MOBITPS Y MPUMIIIEHHI.

VY pa3i BUKOPUCTAHHS TMMOBEPXHEBHUX CHCTEM OMAJICHHS Ta OXOJIOKCHHS TPaJi€HT
TEMIIEPATyp 3a BHUCOTOK NPHUMIIICHHS IPH IPOMEHHCTOMY OINAJICHHI MOXE CTAaHOBUTH
Atrpa;[ npoMeH — 0,2—0,3 C)C/M, IIpu KOHBGKHiﬁHOMy oIajaeHH1 Atrpaz[ KOHBEKI[ — 0,7—1,5 °C/m. Takuii
HEBEJIMKUI TPAJi€HT 3MIHU TEMIEpaTypu MO BUCOTI 32 HU3BKOTEMIIEPATYPHOTO IPOMEHEBOTO
omajieHHss a00 OXOJOMKEHHS Ja€ MOXJIMBICTH OTpPUMAaTh HEOOXiHY TeMmIieparypy
npuMimieHHst (poOoya TeMmIieparypa, ONepaTHBHA TEMIIEpaTypa) 3a HUXKYOI TeMIepaTypu
noBiTps, sika € Ha 1—1,5 °C HWXK4YOK0 MOPIBHAHO 3 IHIIMMH KOHBEKI[IWHUMH CHCTEMaMH
omaytoBaHHA [5—7].

BuxopuctanHs HU3bKOTEMIIEPATypHUX KIIMAaTUYHUX 1H)KEHEPHHX CHCTEM CTBOPIOIOTH
Halikpaili yMOBHM i pOOOTHM KOHJGHCAIIWHUX KOTJIIB 1 TEIUIOBUX HACOCIB, COHSIYHUX
KOJIEKTOPiB, BUCOKHI PiBEHb €HEPreTUYHOI e()EeKTUBHOCTI Ta eKosoriyHoi 6e3neku. [lig vac
3aCTOCYBaHHS TaKUX CHCTEM BHOKPEMIIIOIOTH OKpPEeMi Y3TO/DKEHI TpymnH iHXXEHEPHOTO
oOnasHaHHS: CHUCTEMH TeHepallii Ta aKyMYJIIOBaHHS, pO3MOAUTY Ta CHOXHBaHHS
HU3BKOTEMIIEPATypPHOTO TEIIOHOCIsA. KpiM IbOT0 BUKOPUCTOBYIOTH TBEPIOMAIMBHI KOTIH 3
0aKoM aKyMyJIOBaHHS Taps4yoi BOAM Ta 3 KJamaHaMH PEryllOBaHHA TEMIIEpaTypu BOIU Ha
nofaui. Ili cucremu me HazuBaroTh koMOiHOBaHWMH [10]. BaxnuBuM eleMEHTOM TaKUX
CUCTEM € IHTEJEKTyalbHI CUCTEMHU YNPaBIIHHS T€HEPalli€l0, aKyMYITIOBaHHIM, PO3MOILIOM 1
CTIOXKUBAHHSIM TETUIOHOCIS JUISI OTPUMAHHS ONTUMATBHIX TTapaMeTPiB MIKPOKITIMATY.

Puc. 2. Ilpuxknaou nuzskomemnepamypHux KiiMamuidHux iH#CeHepHUX cucmem

Bucnoeox. BuxopucTaHHs  HU3BKOTEMIIEPATYpHHX  IHJKEHEpHUX  CHCTEM s
HiATPUMaHHS TapaMeTpiB MIKpOKJIIMaTy MPUMILIEHb J1a€ 3MOTY 3a0I1a/KyBaTH IIOHAMMEHIIIEe
40-50 % mnepBUHHUX eHepropecypciB i 3Ha4HO 3HM3UTH Bukuau CO2, TOPIBHIOIOYU 3
TPaJULIIHUMU BUCOKOTEMIIEPATYPHUMHU CUCTEMAMH.
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3acTOCYBaHHS  IHTEJIEKTyaJIbHUX  CHUCTEM  KEpyBaHHS  HHM3bKOTEMIEPATYpHUMU
IH)KEHEPHUMH CUCTEMaMH JIal0Th 3MOTY 3a0€3IeUUTH ONTHMAJIbHI TapaMeTpy MIKPOKIIiMaTy B
NOTPiOHUI Yac 1 TOTpiOHOMY 00CsI31.
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Ilocmanosexka npoodnemu. Boenni nii Ha Tepuropii YKpaiHu, BUKIUKaHI arpeciero
Pociticekoi denepartii, mpuBeIn 10 CEPHO3ZHUX HACHIIKIB I KpaiHu. 3pyHHOBaHA 3HAYHA
KUIBKICTH OyniBenb Ta iH(pacTpykTypu. boiiosi aii, apTuiepiiicbki oOcTpinm, BUOyXH Ta iHIII
dbopMH BIMCHKOBOI arpecii NpU3BeNH A0 MOMIKOIKEHHS K1, JIKapeHb, )KUTIOBUX OyIUHKIB,
JIOPIT, MOCTIB Ta iHIUX 00'eKTiB [1].

s cutyamis TOpPOIKYE CEpHO3HY NpoOJIieMy BiAHOBICHHS 1HGPACTPYKTypH Ta
OyniBenbHOTO (OHIY HA MOCTPAXKAUIUX TepUTOpisx. be3 BigOymoBH IuX 00'€KTIB BAXKKO
VSBUTH TIOBEPHEHHS JIO0 HOPMAJBHOTO JKUTTA Ta (YHKIIOHYBaHHS eKOHOMikH. HeoOximHo
3HaWTH €(EeKTHBHI Ta IIBHAKI CHOCOOM 3 YpaxyBaHHAM CHEIM(IYHUX BUKIHKIB, SKI
BUHHUKAIOTh Y BOEHHUX YMOBaX.

Mema pobdomu: BuBueHHS BIUMBY TexHoiorii BIM Ha mpouec BigHOBICHHS OyZiBenb
Ta CIOPY/, MOMIKO/KCHUX Y PE3yJIbTaTi 00EBUX JIiid, JJIsi BUBHAYCHHS ONTHUMAIBHUAX CTPATETil
BUKOPHCTAHHS 11i€1 TEXHOJIOTIi IPX BIJHOBJIECHH] YKpaiHH.

Ocnosna wacmuna. Ilin yac BoeHHUX KOH(QUIIKTIB Oy/iBIII Ta CHOPYAM MOXYTh 3a3HATH
PI3HOMaHITHUX BHIB MONIKO/DKEHb. [l yac BHOyXy ymapHa XBHJIS, II0 BHHUKAE BiJ BUOYXOBOI
PEYOBHHH, MOXKE CIIPHYMHHUTH PYyHHYBaHHS CTiH, CTEIb Ta 1HIIMX eneMeHTiB Oymirmi. [lepenaam
THCKY, TEMIIEpaTypy Ta PO3TATHEHHS MarepiajiB MPU3BOIATH JIO TOUIKOKEHHS 1 pyHHYBaHHS
CTPYKTYp. APTHJICPINCHKI CHApsIW Ta Kyli MOXXYTh NMPOHHUKATH 4epe3 CTIHU Ta Jaxu Oy/iBeib,
CTIPUYMHSIOUH PYHHYBaHHS KOHCTPYKIiH. [lomkomkeni YacTuHN Oy/IiBeIIb MOXKYTh TaKOK BIIACTH,
IO TIPU3BE/E JIO MOAANIBIIOTO pyHHYBaHHs. BilCBKOBI i 4acTO CYIPOBOIDKYIOTBCS TIOXKEKAMH
yepe3 BUOyxu ab0 BHaciioK mifnaimiB. [lokexi pyWHYIOTh JAEpeBO, IUIACTUK Ta OOJHUIFOBAJIBHI
Marepiaiy, sKi BXOIATh JIO CKJIaay ¢acajiB, a TaKOK MOXYTh NMPH3BECTH 1O TEperpiBaHHSA Ta
nedopMariii craneBrux i O6TOHHUX KOHCTPYKITIH.

BaxmmBo TOKIIaTHO OIIHUTH Pi3HOMAHITHI BUIM TOIITKO/HKEHb, 110 MOXKYTh 3a3HAaTH OY/IiBIi
Ta CIOPYIM, TPOBECTH aHaji3 HACTIJKIB Ta 3pOOMTH BHUCHOBKH TIPO IIJIECHPSIMOBAHICTh
BIJTHOBJICHHsI 200 3HOCY 3aJIMIIKIB Ta OyJOBM HOBOTO 00'ekTy. Takoyk HEOOXiTHO BpaxOBYyBaTh
€KOHOMIYHY CKJIaJIOBY BiHOBIJICHHS TIOPIBHSHO 3 HOBUM OyIiBHHIITBOM. Lle momomoske mpuiAHATH
0OTpYHTOBaHE PIIIEHHS 1010 MaOyTHHOT 0TI ITOIIKOIKEHUX OY/TiBEITh Ta CIIOPY/L.

Texnonorist BIM (Building Information Modeling) BusiBisieTbcst Ha3BUYaliHO KOPUCHOIO Y
BIJTHOBJICHHI Oy/IiBeJb, SIKI MOCTpaXKIand Imij 4ac OoloBux mid. BoHa mo3Bomse 3i0paru Ta
CHCTEMAaTH3yBaTH BEJIWYE3HUI 00CsT iH(pOpMALIii PO CTaH MOIIKOIKEHb Ta BiIHOBICHHS 00'€KTIB,
YHHUKHYTH TIOMHJIOK 1 TJTAaHYBaTH pOOOTH OUTBII €peKTUBHO [2].

Buxopucranss 11i€l TeXHONOTIl J03BOJSAE TPHAMATH TPaBWIIBHI DIlIEHHS 1€ Ha eTami
KOHIICTITYaJIbHOTO TIPOEKTYBaHHS. 3aBIIKH IU(POBIA penpe3eHTarli OymiBiai abo cropymd y
BUIVISAI TPUBHMIPHOT MOZIENI, MOYKHA aHANTI3yBaTH Pi3HI acHEKTH MPOEKTY 1 MPOTrHO3yBaTh HOTo
e(eKTUBHICTS I1I€ J0 MoYaTKy (Hi3MYHOro BUKOHAHHS poOiT [3].

BIM pnomomarae 3po6utu 3D mMozneis OyiBii, 0 3a3HaJIa MOMKOPKEHB, a00 HOBOTO 00'€KTY,
IO IUIAHYEThCS CIOPYIUTH. 3a JIOMOMOroI0 IM(POBOI MOAeNni MOXXHA BUSBUTH TOTCHIIIHHI
npoOreMu a0 HEOMIKHU B ITPOEKTI, a caMe:

—  cmaOki Miclis B KOHCTPYKITISX;
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— TOTeHLiHI KOHMIIKTH MiX ccTeMaMH (KOIi3ii);
— HEAONIKH Yy BUKOHAHH1 Oy/iBeTbHUX CTaHaPTIB;
— TpobieMH 3 eproHOMIKOIO Ta OE3MEKOI0 IPOCTOpY.

TpuBrMIpHA MOJIEITH TIOIIKO/PKEHOTO OYTMHKY JO3BOJIMTH MIPOBECTH HOTO MOACPHI3AIIIIO /T
OUTBII CydacHI yMOBH. BpaxyBaTi ONTUMaJIbHE PO3TAIlyBaHHS EJIEKTPUYHHMX PO3ETOK, CHUCTEM
OTAJICHHS Ta BEHTWIIALIIT, 1100 MABUIIIUTH KOM(BOPT Ta eHeproeeKTuBHICT Oyminii. Kpim Toro, 3a
JornoMororo TexHosorii BIM Mo)kHa 30iHCHUTH aHai3 CTIHKOCTI Oy/iBii /10 PI3HUX HABAaHTAXKECHb
Ta PO3POOHTH ONTUMAIILHI 3aXO0H 3 MIJCUIICHHS KOHCTPYKIIIi.

[TincuneHHsT KOHCTPYKIIT € OMHUM 13 B&KJIMBUX ACIIEKTIB BiJHOBJICHHS TMOIIKOIKEHIX
o0'extiB [1]. Hanpukman, B pa3i pyiiHyBaHHS CTiH a00 (yHAaMeHTy, 3a jornomororo BIM moxHa
BUOMpaTH Halie()eKTUBHIIII PIIIIEHHS 3 TOYKHU 30PY BUTPAT Ta 4acy.

MosuBICTh BU3HAYUTH BapTICTh PEKOHCTPYKLIT HOPIBHIHO 3 OYy/IIBHUIITBOM HOBOTO 00'€KTY,
po3paxyBaTi MOXJIMBI BUTpaTH Ha Marepiayid Ta poOO4y CHILY, 1 OLIHHUTH 3arajbHi BUTPaTU Ha
HPOEKT y PI3HUX CLIEHAPISIX — F'OJI0OBHA I1€peBara Takoi TEXHOJIOT 1.

ExoHOMIYHA 1II€CIIPSMOBAHICTh BiJJHOBJIEHHS HOPIBHSHO 3 OYyIIBHUIITBOM HOBOTO OO'€KTY
Jla€ 3MOI'y palllOHAJIbHO BUKOPHCTOBYBATHU HasiBHI pecypcu. PeMoHT abo MozepHizalis iCHYr04oi
Oy/1iBJIl MOYKE KOILTYBaTH MEHIIIE, HOPIBHSAHO 3 Oy/IiBHUIITBOM HOBOTO 00'€KTY, OCKUIBKH 4acTO BXKE
€ TOTOBa 1H(pacTpyKTypa Ta 6a3a st poOiT. OnHAK, y JSSKUX BHUIAAKaX, 0COOIMBO MPU BUSIBJICHHI
cepiio3Hux AedekTiB abo 3acTapiiux CHUCTEM, BITHOBICHHS MOXe 3a0MpaTv OuIble dacy 1
BUMararu OuteImx BuTpar [3].

[TomuBumocs Ha npukiay 3 BemukoOpuranii, e 3acrocyBanHs BIM B nutoTHuUX mpoekTax
BUSIBUIIOCS 0COOMBO e(heKTUBHUM [4]. PO3DIIsIHEMO BHITIAI0K PEKOHCTPYKITIT B'SI3HMIIL, KA ICHYBaIa
nporsirom moHax 150 pokiB. Ha erami KOHLENTyadbHOTO MPOEKTYBaHHS BUSBWIOCH, IO
PEKOHCTPYKIIiS LIbOTO 00'€KTy OO1IIETHCS 3HAYHO JIOPOKYE, HIXK Oy/IIBHULITBO HOBOIO KOMILIEKCY.
OuiHKM TOKa3aiH, L0 PEKOHCTPYKIis MoTpedyBaruMe mioHaiMeHmie me 20 MiIH (QyHTIB
CTEpIIHTIB, TOIl K OyIIBHUIITBO HOBOTO OO0'€KTy Ha HOBOMY MICIIl KOIITYBajdo O MpUOIHU3HO
100 mitH ¢yHTIB.

BpaxoByroun 1i 1mdpu, BUpiIeHO OyJI0 CIIOPYAMTH HOBY B'SI3HHUIIO HA IHIIOMY Micli, a
CTapHii KOMILJIEKC MIPOJIaTH PHBAaTHUM 1HBECTOPAM JUIsl KOMEpLIHHOTO BUKOpHCTaHHs. Lle pireHHs
NPUHECIIO 3HAYHI €KOHOMIUHI BHroau, 30eperto mpuomm3Ho 20 MiH (DyHTIB CTEpIIHTIB, IO
craHoBuTh 18 9% Big BapTOCTi peKOHCTpyKuil. Takuil ycmimHWE npukian eheKTUBHOIO
BukoprcTanHs BIM ymipaBiiHHS IPOEKTOM OTPUMAaB BUCOKY OLIHKY BIa/IH.

Lleit mpukinan mokasye, o 3aBasaku BIM MokHA He Juilie BUSBUTH €KOHOMIYHI TIepeBaru
Oy/TIBHUIITBA HOBOTO O0'€KTY, ajie¢ W BU3HAYUTH ONTUMAJIbHI CTpATeTii BUKOPUCTAHHS PECypCiB Ta
30epesxeHHst OromkeTy. Lle 0co0mMBO akTyallbHO B yMOBax BiJJHOBJICHHS MOCTPAKAAIUX O0'€KTIB
ITICJIST BOEHHUX .

[rxeHepu MOXYTh EKCIIEPUMEHTYBaTH 3 PI3HUMH MarepiajlaMHi, KOHCTPYKLISIMH Ta
TEXHOJIOT1SIMH, 11100 3HAMTH HANOUIBII ONTHUMAILHUN 1HKEHEpHUN Ta apXiTeKTypHHH miaxif [1].
TectyBaHHA pI3HMX aJbTEpPHATUBHUX BapiaHTIB PEKOHCTPYKIii abo OyIiBHUIITBA CYTTEBO
320Ia/DKY€ Yac Ta TIOJIETTIYE MPOIEC MPUAHATTS PIIIeHb T Yac BIITHOBJICHHS ITOIIKOIKEHUX
OyniBenb. MokHa BUMpoOOyBaTW pi3HI MPOEKTHI PIIIEHHS Ta 3pO3yMITH IXHI HACHIJIKH, IO
Jonomarae BUOpaTy HallonTUMabHIIIMHA Ta epeKTUBHUI BapiaHT JUIsl BTUICHHS.

Buxopucranns BIM no3Bonsie eeKkTuBHO CHUIKYyBaTHCs Ta CIIBIPALOBAaTH MDK yciMa
YYaCHUKAMH TIPOEKTYy — BiJ apXITEKTOpIB Ta IHXKEHEpIB /0 3aMOBHHKIB Ta MiApsAHUKIB. lle
JI0TIoOMarae yHUKHYTH HEOPO3YMiHb Ta 301IbIIIY€ MIBUJIKICTh BUPILIEHHS IPOOJIEM, 1110 BUHHKAIOTh
IT1] Yac BIHOBJICHHS.

InHoOBariiiHe BiTHOBIEHHS Oy/iBenb B YKpaiHi 3a moromororo TexHonorii BIM mae HacTymHi
HepeBaru:

1. EdexruBHE ynpaBiiHHS POSKTOM.
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MiHiMmi3arlisi MOMIJIOK Ta BUTpAT.
[NokpareHHst criBmparii MiX y4aCHHUKaMH.
OnTumizartisi BiTHOBITIOBATEHUX POOIT.
[IIBuKe BUSIBIICHHS POOIEM.
MOHITOpUHT BapTOCTI MIPOEKTY.
. ITiIBUIIEHHS IKOCTI BITHOBJICHHS

BenmkoOpuTanis Mae puKIIaz, SIKUM UTFOCTPYE, 110 OyAIBHUIITBO MIKLT 32 1oromoroto BIM
BusiBiiocst Ha 30 % nemieBiiie MOPIBHSAHO 3 TpaauIiiHuMu MeTonamu. Lle Moxke OyTH MosiCHEHO
KUTbkOMa 4YWHHUKaMU. [lo-mepmie, MokHa €(eKTHBHO IUIaHyBaTH 1 ONTHUMI3yBAaTH IPOIIEC
OyIIBHUIITBA, 1110 JTO3BOJISIE YHUKHYTH 3aiBUX BUTPAT Ta 3a0€3ME€UUTH ONTUMAJIbHE BUKOPUCTAHHS
pecypciB. [To-apyre, € MOKIHMBICTD YCYBaTH MpoOJieMy Ta KOH(ITIKTH B TIPOSKTI HA PaHHIX CTaIisX,
110 3arno0irae 3aTpyMKaM Ta JONAaTKOBUM BUTparaMm y MaiiOytHbomy. Lleil mpukian nemoHcTpye
JOIUTbHICTD BUKOPUCTAHHS TexHOMorii BIM y OymiBHHIITBI Ta peKOHCTPYKIIii, 0COOIMBO B yMOBax
oOMekeHHX (PIHAHCOBUX pecypciB. 3MEHIICHHS BUTpAT 1 MIHIMI3allisl PU3MKIB € KPUTHYHHM Y
KOHTEKCTI CKJITHOI (PiHAHCOBOi 0OCTAHOBKH Y KpaiHi.

Bucnoeok. Buxopucranns texHosorii BIM B nporieci BiHOBIEHHs Oy/1iBeb Ta CIIOPYI, €
e(EeKTUBHUM Ta TEPCHEKTUBHUM IiJIXOIOM, IO JIO3BOJISIE PO3POOJIATH ONTHUMAJbHI CTparerii
BiOy/0BH, €()EKTUBHO BHUKOPHCTOBYBATH PECYpCH Ta 3a0e3ledyBaTd CTIMKICTh Ta Oe3MeKy
BijiHOBNIEeHHX 00'ekTiB. [lepeBaru Ta MoxmBocTi BIM pobmsTh i0oro He3aMiHHAM IHCTPYMEHTOM,
SIKMI JTOTTIOMarae 3a0e3MeYnTy IBHIKE, €(PEKTUBHE Ta TOYHE BiTHOBJICHHS 1HOPACTPYKTYPH IICIIS
OoloBUX JiH.

Onnak, Ui MOBHOIO BUKOPUCTaHHS moTeHIiany BIM BaxiIMBO BIPOBAaXKyBaTu IO
TEXHOJIOTII0 Ha 3aKOHO/AaBYOMY piBHI. Lle BKiroyae B cebe CTBOPEHHS BiANOBIIHUX HOPMATHBHO-
MIPABOBUX AaKTiB, SIKI CTUMYIIIOBAaTUMYTh BHKOpucTaHHa BIM Ha Bcix eramax OymiBeIbHOTO
nporecy. Taki 3aKoHOIABYl iHIIIATUBH MOXYTh BKJIIOYATH OOOB'A3KOBE BHKOpUCTaHHA BIM y
JIEpYKaBHUX Ta KOMEPIIIHHUX MPOEKTax, HaAaHHs (JIHAHCOBUX IMLJIBT Ta MiITPUMKH IS KOMITaHiH,
SKi BIPOBA/DKYIOTh TaKiM MiAXiJ, a TaKoK BIOCKOHAJICHHS CTaHNAPTIB Ta PEryssimid, o
CTOCYIOTbCSI BAKOPUCTAHHSI ITi€1 TEXHOJIOT .
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BUKOPUCTAHHS COHAYHOI EHEPTII 1J151 3ABE3IIEYEHHSA
EHEPTOE®EKTUBHOCTI BY AIBEJIb

Beaikos A. C., 1. T. 1., npod., Koaecnux 1. 0.2, . 1. H., nou., Cmupnos €. J1.3, acmipant
Ilpuoninposcvra depoicasna akademis 6y()16Huum6a ma apximexkmypu
! belikov@pdaba.edu.ua; 2 kolesnik.inna@pdaba.edu.ua; * smirnov0800@icloud.com

Ilocmanoséka npodaemu. HailOunbliui 1HTEpeC [UIs EHEPronoCTavyaHHsS KUTIA
CTaHOBUTh COHSYHA eHepris. BinHOBIIOBaHI JpKepena eHeprii eKoJIOori4yHo He Oe3/oraHHi, aie
30MTKM BiI HHMX HE3pIBHSHHO MEHII, HDK BiI TpaauliiHOi eHepreTuku. Benuki
T1JIPOENEKTPOCTAHLIT Ta JIEpEeBHE NAIUBO TEK € BIIHOBIIOBAHUMHM JDKEPETIaMH, MPOTE BOHU
BITHOCATBCSL 1 1O TpaguUiHHUX JDKEpeN, 1 TaKoX 3aBJAIOTh IIKOAW HABKOJIUIIHBOMY
CepeloBUIILY.

BukopucranHs BIJHOBIIOBAHMX JDKEpeN €Heprii B YKpaiHi Mae TpUBAILY iCTOPIIO.
Ha nouatky XX cTOMITTA iXHA 4acTKa y 3arajJbHOMY NAJIMBHO-€HEPreTUUHOMY OasaHCl KpaiHu
nocsirana 90 %, nmpudomy Omm3pko 40 % mpunanano Ha apoBa, O6mu3pko 20 % — Ha BiTep 1
cTuibku K — Ha Topd. Ilepiom immycTpiamizamii TpW3BIB A0 TOBHOI IEHTpai3arlii
TOCIIO/IaPCHKOTO JKUTTS, Y TOMY YHWCII W €HEeprornocTradyaHHs, BUTICHUBIIM BCi aBTOHOMHI
€HEepProyCTaHOBKH, JI0 HHUX BIJHOCATHCS W BIJHOBIIOBaHI JDKEpeaa €Heprii, yacTka SKUX
cTaHOBUTH mpuom3Ho 1 % [1; 2].

IlepBUHHOIO €HEPTi€r0 KUTTS Ha 3eMJIl 32 HEBEJIIMKUM BUHITKOM € COHsuHAa. BoHa, sk
MOKa3yITh PO3PAXYHKH, Y OUTBIIOCTI paliOHIB 3eMITi MOXKe OYTH OCHOBHUM JIXKEPEJIOM €HEpTil

Mema pooomu. lpoextyBaHHs 1 OyA1BHULTBO eHeproe(eKTUBHUX OyaiBesb MOJISIrae B
OinpIr  e(pEeKTUBHOMY  BHUKOPDHUCTaHHI ~ €HEPropecypciB, sKi  BHTpPayalOThCs  Ha
eHepronocTayaHHs OyaiBii, IUISIXOM 3aCTOCYBaHHs 1HHOBALIMHUX pIIIeHb, SKI 3/1HCHEHHI
TEXHIYHO, OOTPYHTOBaHI EKOHOMIYHO, & TAKOXK MPUHHSATHI 3 €KOJIOTIYHOI Ta COIIaIbHOI TOYOK
30py 1 HE 3MIHIOIOTh 3BHYHOTO CcmHoco0y kuTTA. IIpioputeTHiCTh mpu  BHOOPI
€HeproeeKTUBHUX TEXHOJIOTIH MalOTh TEXHIUHI pIIIeHHS, $Ki OJHOYAacCHO CIPHUSIOTH
MOJTIMIIICHHIO MiKPOKJIIMATy PHUMIIICHB 1 3aXUCTY HaBKOJMIITHBOT'O CEPEIOBHIIIA.

Ocnogéna wacmuna. 3a BIACYTHOCTI arMmochepu 3eMil Ha NEPIEHIUKYISIPHY
BUIIPOMIiHIOBaHHIO MaiaHuuk y 1 M majgano 6 1 400 Bt eneprii. Ll BennunHa KOIUBAETHCS
3aJIe’)KHO Bia akTUBHOCTI COHIIS, ajie TPOXH. 3a BIJICYTHOCTI XMap 3eMHa aTMocdepa po3ciroe
6mu3pko 20 % yciei coHsauyHoi paziamii. 3arasom y siCHUH COHSYHMN JaeHb Omu3pko 80 %
EHEepTii COHSYHOTO BUIPOMIHIOBAHHS JIOCSATAE 3EMHOI TMOBEpPXHI. Y CEpeaHhOMY Uepes3
eKpaHyBaHHS XMapaMy JI0 3€MHOi MOBEpXHI 10XoauTh 52 % coHsuyHOi eHeprii. Bcboro Ha
3emutro Ha PiBHI MOPS TPUXOAUTH IopidHO Onm3bko 800 TpuibiioHiB MBT-roa. coHsuHOl
eHeprii, 1m0 MpUOIMU3HO Yy BiciM TUCSY pa3iB Ouiblie, HIX BCS CydacHa BUPOOJICHHS €Heprii
mroauHoo [3].

V sicHy noroay, Ha OyAb-sKiii IIMPOTI Ta B Oy/Ib-IKy OPY POKY, Ha MEPIECHINKYIIIPHUI
JI0 COHSYHUX MPOMEHIB MalJIaHYWK HaJilIe MaiKe OJHAKOBa KUIbKICTh eHeprii. O4eBUIHO,
1110 32 BUCOKOT'O CTOSIHHSI COHIISI HaJl TOPU30HTOM OiJIbIlle €HepTii Mpuiizie Ha TOPU3OHTATIBLHUN
MaiJlaH4MK, 3a HU3bKOIO — Ha BepTHKaJbHUH. OCHOBHMMHM (aKkTOpamM, IO BHU3HAYAIOTh
NPUXiJl COHSYHOI €HepTii B TOMY YH iHIIOMY TeorpadiuHOMy paiioHi, € IIMpOTa Ta XMapHICTb.
[Ipu ogHAKOBIM MUPOTI KOHTHHEHTAJIBHUN KJIIMAT (MEHII XMapHHUH) Oyle CIpUSTIUBIIIAM
JUTSL COHSTYHOT €HEPTeTHKH, HI’K MOPCHKHUH.

Po3paxyHkn MOKa3yioTh, 10 B YKpaiHi JBOMOBEpXOBUIl OyIMHOK, 110 3aiiMae y IuIaHi
100 M2, POTATOM POKY OTpHMYE Bij coHI moHax 160 MBT-ro. eHeprii, mo mepeBHiIye
BCIO Horo piyHy notpely. TexHIYHO 3apa3 MOKHA KOPMCHO BUKOPUCTOBYBATH JIUIIIE OJIM3BKO
TPETUHU COHSYHOI €Heprii, Mo MpUXoaAuTh. EHEPrito COHSYHOTO BUIPOMIHIOBAHHS MOXHA
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HIEPETBOPUTH Ha CJIICKTPUYHY, XIMiuHYy a00 TerioBy [3].

TenoBi COHSUHI KOJIGKTOPH TEPETBOPIOIOTH EHEPTril0 COHAYHOTO BUIPOMIHIOBAHHS
Oe3rocepeTHhO Ha TEII0, HarpiBalouu TEIJIOHOCIH — BOy, MOBITps. [lepeBaroro TermmoBux
COHSYHMX mepeTBoproBayiB € Bucokuii KKJ[ Ta BiqHOCHO HHM3bKa BapTICTh. Y CydYacHHX
kosrekropiB KK/ mocsrae 45-60 % [3; 4].

Opnak, noTpedu B HU3bKOTEMIIEPATYPHOMY TEIUIl BIITKY B Oy/IMHKY HEBEIHUKI, a Uepe3
TPyAHOILI HOro TpuBajoro 30epiraHHs A0 3UMHU Horo 30epertu ckiaaaHo. TexHousoris
NIEPETBOPEHHS COHSIYHOTO TEIIa Ha EJIEKTPOCHEPTiI0, siIKa BUKOPUCTOBYETHCS HA BEIHKHX
€HEeprocTaHLisAX, A1 OyJUHKY € yKe CkiIaaHoo. Llumu dakTtamMu BU3HAYAIOTHCS MOPIBHSIHO
HEBEJMKI IUIOUII, 1110 BIABOAATHCA IiJI TEI10KOJIEKTOPH B €HEProeeKTUBHUX OyAMHKAX, K1
BUKOPUCTOBYIOTHCS, TOJIOBHUM YMHOM, IS Tapsiuoro BOAONOCTauYaHHS.

EdexkTuBHICT COHAYHUX KOJICKTOPIB MIABHUIINYETHCS, SKII0O BOHM 3a0e3IedeHi
KOHIICHTPATOpaMH  BUIIPOMIHIOBaHHsS.  3aJIeKHO BiJ HAsABHOCTI 4YHM  BiJICYyTHOCTI
KOHLIEHTPATOPHUX  MPHUCTPOIB  TEMJIOBI  KOJEKTOPH MNOJAUISIIOTbCA HAa  IUIOCKI  Ta
KOHIeHTpaTopHi. IlMOCKi KOJEeKTOpM HaWMpOCTimI Ta JAEHIeBIIi, MPOTEe MAAl0Th JIKIIE
HU3bKOTEMIIEpAaTypHEe  TeIlo, cdepa  3acCTOCYyBaHHS  SIKOrO y  OyJUHKOBOMY
€HeprorocrnoaapcTi ooMexena. KoHueHTpaTopHi KoJaekTopu Ounbll eeKTuBHI, ajne J0CHTh
CKJIaJHI, B TOMY YHCJI B €KCIUTyaTallli, Ta JIOpOrd 4epe3 HEeOOXITHICTh MOBOPOTHUX CHUCTEM
crexenns 3a Conuem. ToMmy y ToMaIiHii eHEpreTili BOHU Maike He BUKOPHCTOBYIOTHCS [2].

[Tnockuii TEMIOBUI KOJIEKTOP € IUIOCKUM SIIIMKOM 3 MPO30PUM MOKPHUTTSAM, 3BEPHEHUM
10 CoHIidl, 1 TEMI01301b0BAaHUMH, 11100 YHUKHYTH TEIUIOBTPAT, PEILTOI MMOBEPXHi. YCcepennHi
3HAXOJUThCS CHUCTEMa TPYOOIPOBOJIB Ul TEIUIOHOCIA (MOBITPS ab0 PIMHU) 3 KPUIIBLSAMH 3
TEIUIONPOBITHOTO MaTepiaty, 10 30UIbIIYI0Th €()EeKTUBHICTD TEI10300py. K Mpo3opuil ekpaH
BUKOPHCTOBYETHCSI CKJIO 3 MAKCUMAJIBHUM ITPOIYCKaHHSAM COHSIYHOTO criekTpy. Kpuibis 1 cami
KaHaJIM TOKPUBAIOTHCS SKUMOCh TEMHHM CKJIQJIOM.

Skmo BigKadaTH 3 KOJEKTOpa MOBITPsS, WOTO BIACHI TETUIOBTPATH 3MEHIIATHCS. Tak
BJIAIITOBAaHI BaKyyMHI KOJEKTOpPH, IPOTE B IIbOMY BMIIQJKYy BaKyyM BIA€TbCS JOTPUMATHCA
TUIBKA BCEPEIUHI CKISHUX IWIIHIPUYHUX TPYOOK, IO OTOYYIOTh KAaHAIW 3 TEIUIOHOCIEM.
TInockuit IUCT CKIa HE MOXKE BUTPMMATH aTMOC(EpHHil THCK, 0 cTaHOBUTH 10 T/M%. Takox
BUITYCKAIOTbCS KOJIEKTOPU 31 3HW)KEHHMM THCKOM TIOBITpSL BCEepEeNWHi, Ui TPOTHIi
aTMOoc(hepHOMY THUCKY TXHs MEpeAHs CKJISHA CTIHKA 3MILHIOETbCS METAJIEBUMH ITiIIIpKaMH.
BakyyMmHi 1 31 3HWKEHUM THCKOM KOJIEKTOPHW JIOpPOXK4i 3a 3BMYAiHI, ane Kpalie MpariolTh
B3UMKY 1 B XMapHy norony. B3umky CoHIle HE TiTbKA CBITHUTh, @ W Tpi€, 1 HaBITh JEIIO
CHJIBHIIIIE Yepe3 Te, [0 3HAXOUThCS Orkye 10 3emi [3; 4].

Haii6inpmoro mnomupeHHss HaOymu pPiIMHHI KOJEKTOpH; KpiM KOJIEKTOpA, BOHH
BHMAararoTh HasBHOCTI 0aka HaKOIMMYyBada JUIsi HArPITOi BOAM, CIIOJYYHHX TPYyOOITPOBOIIB Ta
3aIipHO-peryJiodoi anaparypu. bak-HakonuuyBad Ta TpyOONpOBOJAM TaKOXK MOTPEOYIOTH
yTeruleHHs. SIKIo OGak-HaKomMYyBad pO3TAlIOBAaHUN BHIIE KOJEKTOpPA, TO B CHCTEMI MOXITUBA
NPUPOJIHA IUPKYJIIALS TEIJIOHOCIS, 1HAKIIIE BUKOPUCTOBY€ETHCS LIMPKYJISLIHHUN HacoC.

ITIpu aBTOMAaTMUHOMY peryJrOBaHHI POOOTH BCi€l CHUCTEMH, MOXIJIMBE aBTOMATHUYHE
3TIMBAHHS BOJIM 3 KOJIEKTOpA IMPH 3arpo3i HOro 3aMep3aHHs, 110 BaXKIIMBO MPH POOOTI B XOJIOAHY
nopy poky. [Hmmii crioci6 60poThOM 13 3aMep3aHHIM — BUKOPUCTaHHS aHTHpHu3y. OmHaK 11ei
crnocib Mae oOMe)xeHe BUKOPUCTaHHS Yepe3 BUCOKY BapTiCTh aHTU(PPHU3IB.

[Ile oauH pi3HOBUJ COHAYHHUX KOJEKTOPIB — HaKONMW4yBaJIbHI. bak-HakomuuyBay
MOETHAHUN 3 KOJIGKTOPOM, TOOTO BHECEHHMH Yy TeIUIOI30JbOBAHUM 00'€M KOJEKTOpa.
BukopucTtaHHs HaKONMUYYBaJIbHUX KOJIEKTOPIB CHPOILIY€E KOHCTPYKIIIO BCi€l YCTaHOBKH, ajie B
TOM K€ Yac MpeI' ABJIsE€ MMiIBUIIIEHI BUMOTH JI0 MIITHOCTI KOHCTPYKIIIH TTOKPIBJIL.

Termno, oTpuMaHe Bii COHSYHHUX KOJEKTOPIB, MOXE BHKOPHCTOBYBATHUCS IJISI Tapsaoro
BOJIOTIOCTaYaHHS Ta OMajeHHs Oe3nocepenHb0 abo dYepe3 TeruiooOMiHHHMKH. HaiiGinbin
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Tiri€HIYHUM Ta KOM(OPTHUM € BOASIHE IIijyioroBe onayieHHs. HeoOximHa Temmeparypa
teronocist  30-35 °C. Ileit Bua omaneHHS J00pe TOEAHYETHCS 13  COHSYHUMU
TETIOYJIOBIIOIOUMMH yCTaHOBKaMH. [1OBITpSIHI COHSYHI KOJIEKTOPU TPOCTIIE PiAMHHKUX, OJTHAK
y 3B'I3Ky 3 HEOJIIKaMH MOBITPSHOTO OIMAJICHHS BOHH BUKOPHCTOBYIOThCS pijtie [3; 4].

['emioycTanoBku 3a3BuMYail po3MimlyloTh Ha (acamax Ta gaxax, OpIEHTOBaHUX Ha
MiBJEHb, MIBJCHHUM CXiJl Ta MIBACHHUHN 3aXif. Y 3B'SI3KYy 3 UM BHHHMKIIO HOBE MOHSITTI —
eHepreTMuHui nax. OnTuManbHa OpIEHTAllls 3aJI€KUTh BiJl KIIMAaTy, peibedy MiCLIEBOCTI,
XapakTepy 3aTiHKy Ta 1HIIKUX YMOB. ['emionpuiiMadi MOXYTh BCTAHOBITFOBATHUCS SIK HEPYXOMO,
TaKk 1 Ha pyXoMuxX 1 TpanchopMoBaHMX IaTGopmax, IO MO3BOJIAIOTH 3MIHIOBATH IXHIO
OpIEHTAIIII0 Ta KOH(ITYpaIiio B 3aJICKHOCTI BiJ] ToJI0keHHS COHIIS.

Yacto BuHHMKae npoOiema 3aTiHEHHs TelionpuiiMadiB jaepeBamMH, OyIWHKAMHU YH
iHImUMHU ciopyaamu. IlepenbadaeThes, Mo i Yyac IUIaHyBaHHs 3a0yJ0BH Mae 30epiratucs
MIEBHE TIPOCTOPOBO BUCOTHE CITIBBITHOIICHHS MiX OyJIMHKAMH.

Po3paxyHKky mMOKa3yroTh, IO HaBITh 3a JOCUTHh LIUIBHOIO IIAXOBOI'O PO3TAIIyBaHHS
Oy/IMHKIB B3a€EMHE 3aTIHCHHS MOJKE 3aJIMIIATUCS B JIOIMYCTUMHX Mexax [3].

Jlns paiioHiB, CXMJIBHUX JIO CTHXIMHHMX JIUX, COHLCTIPUHMAJIbHI PUCTPOT, TOBUHHI OyTH
JOCUTHh CTIMKMMHM 0 iX BIUIMBY. Hampukman, B gaHuil yac BHUPOOJSETHCS (POTOUYSPEIHII
(uepenuiisg 3 BOy0BaHUMHU (POTOETIEMEHTAMHU), IIOKPUTA OPOHBOBAHUM CKJIOM, III0 BUTPUMYE
NOTPAIISTHHS KaMEHIO.

HopmaTuBHI BUMOTH 10 YMOB TIparlli i BApoOHUYOT caHiTapii mpu poOOTi 3 001aTHAHHIM
reJliocUcTeM 3a0€3MeUy0ThCS BUKOPUCTAHHSIM TEXHOJIOTTYHOTO O0JIaTHAHHS, 3 BIAMOBIIHUMU
TITIEHIYHUMH ~ XapaKTePUCTUKAMH, CEpTH(IKOBAHOIO IO  CTaHAapTaMm  YKpaiHu i
3a0€3MeueHOro CaHiTApHO-TITi€EHIYHUMU cepTH(]ikaTaMu.

[Ipu npoekTyBaHHI TemiocucTeM 1 iX OyAIBHHUITBI TependavdaroTbCs 3aXOH, IO
3a0e3MeuyoTh BUKOHAHHS BUMOT O€3MEeKH IpH BUKOHAHHI TEXHOJOTIYHUX OMeparii,
nepeadauyeHuX MPOEKTOM.

[Ipu poboTi oOnamHAHHS TENIOCHCTEMH B OTOUYIOYE CEpeJIOBHUINE 3a0pyaHIOIOYI
PEUYOBMHU HE BUIUISIOTHCSA. TEXHOJOTIYHMI MpOIEC BHUPOOJIEHHS TEMJIOBOi eHeprii 3a
pPaxyHOK COHSYHOTO BWIIPOMIHIOBAHHS HE BXOIUTH a0 [lepermiky BUAIB isSIIBHOCTI Ta
00’€KTiB, 1110 CTAHOBIIATH IMiABUINEHY €KOJIOTIYHY Hebe3meky [1; 2; 5].

Bucnoeok. B nanmii yac eneproe()eKTUBHICTh € OJJHUM i3 MPIOPUTETHHUX 3aBlaHb. Lle 3
nedImMTOM OCHOBHUX EHEpPropecypciB, 3pOCTAIOUYOI0 BApTICTIO iX BHIOOYTKY, 1 HaBiTh i3
r7100aTbHUMU €KOJIOTTYHUMHE npobsiemamu. ExoHOMIsS eHeprii — 11e e()eKTHBHE BUKOPUCTAHHS
E€HEepPropecypciB 3a paXyHOK 3aCTOCYBaHHS 1HHOBAIlIMHKUX PIIIEHb, 5K 3/[IHCHEHH]I TEXHIUHO,
OOIpyHTOBaHI E€KOHOMIYHO, TPHUHHATHI 3 EKOJIOTIYHOI Ta COIiajbHOI TOYOK 30py, HE
3MIHIOIOTH 3BUYHOTO CcTOco0y KHUTTA. ByniBns mae OyTH 3ampoeKTOBaHA Ta 3BEACHA TaKUM
YHHOM, MO0 TpM BHKOHAHHI BCTAaHOBJIEHHMX BUMOT [0 BHYTPIIIHHOTO MiKPOKJIIMaTy
NpUMINIEHh Ta IHIIMX YMOB MpOXUBaHHS 3a0e3neuyBaniocsi e€(EeKTHUBHE Ta EKOHOMHE
BUTpPAYaHHS CHEPTETUUHUX PECYPCIB MiJ 4ac HOro eKcIuryararti.
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KOHIENNIA HEPETBOPEHHSI CACTEMU O3EJIEHEHUX TEPHTQPIFI
MICTA JHIITPO HA CYHACHOMY ETAIII HOI'O EKOJIOT'T3ALII

Bopo6iios B. B.}, kana. apx., nmpo¢., luiao O. C.2, ct. BUKIL.
IIpuoninpoecvra depoicasna axademis apximexmypu ma micmo0y0yeanHs
!vivavo151151@gmail.com; 2shylo.olha2016@gmail.com

Ilocmanoeka npodaemu. 3MiHN €HIOTEHHHX, €K30T€HHHUX Ta AaHTPOMOTCHHUX TPOIIECIB
1 Ha TUIAHETI, 1 B KO)KHOMY 3 PETiOHIB YKpaiHH, BKJIoYarouu [[HINponeTpoBCbKy 001acThb, 110
po3moyYaIics B OCTAaHHIO YBEPTh XX CTOJITTS, MPOJIOBKYIOThCA 1y XXI cTOMTTI, MBHIKO
nporpecyroun [1—3]. lle Bukaukae nmotpeOy neperisay IMiIxoIiB 10 IEPETBOPEHHS CUCTEMH
03€JICHEHUX TepHUTOpid MicT. Y Tomy umcai — [lxinpa. AGo, iHakmie, motpeda meperisgy
KOHIIEMI[ CTajioro pPO3BUTKY HACENEHUX MICIb, HIO0 CIHPAETHCS HA HOBY MAaTPHIIIO
nudepenIianii JiCOpOCIMHHNX Ta MOB'I3aHUX 3 HUMHU 1HIINX O00'€KTHBHHX SIKOCTEH pETioHy,
AK1 paHime He icHyBayd. IIIBHAKICTH Takux 3MiH 3pocTa€. Y 3B'I3Ky 3 TaKUMHU 3MiHAMH
CLTBChKE T'OCIIOJAPCTBO KpaiHW, HANPUKIIAM, BXKe OyJI0 TMepeBeeHO Ha CIBO3MIHH, BIACTHBI
OLTBII MBACHHUM perioHaM. 3a3Hal0Th TpaHc(OpMaIIlii 1 IHIIK TaTy31 eKOHOMIKH Y KpaiHH.

Mema oocnioxycennsa — pO3pOOUTH KOHIEMIIO MEPETBOPEHHSI CUCTEMH O3€JICHEHUX
tepuTopii M. JIHIIpO Ha cydyacHOMY eTali HOro eKoJjorizaiii Ha OCHOBI 3MiH B HOro
OPUPOAHOT Ta AaHTPOIIOTEHHOI MiICUCTEM.

Pe3ynomamu oocnioxcennsn. Y 3B'S13Ky 3 THM, 1110 3€JICHI HACAPKCHHS K y TIPUPOTHUX
YMOBaX, TaK 1 B CTPYKTYypi MICT 3aJIMIIAIOTHCS €IeMEHTaMH IPUPOIHOTO a00 aHTPOIIOT€HHOTO
01011eHO3Y, SKHI TOB'3aHUHN 13 3MIHHHM €KOTOIIOM, PO3IISIHYTO IIUPOKUH CTHIEKTP (PakTopiB,
110 BIUIMBAIOTh HA MOP(OJIOTIUHI, apXITEeKTypHO-TaHIIIA(THI XapaKTEePUCTUKHU SIK IIJIAHOBOTO
o0pucy, Tak i 00'eMHO-KOMIIO3HUIIIHHOTO HAMIOBHEHHS 03€JICHEHUX TEPUTOPIA MicTa. A TaKOX
NUTAaHHSA iXHBOI KoMmIulekcHOi B3aemonii [1—3]. Lle mno3Bonmimo chopmytoBaTd HOBY
KOHIIEMI[II0 TEepPEeTBOPEHHSI CHCTeMM O3€JIeHeHUX Teputopii JlHimpa Ha ertami iHoro
exosyorizamii. Y CKiaal KOHIENIii Taki CKJIAJOBI: apuau3amis KiimMaTty (3 TaHEHHAM
ApKTUYHUX Ta AHTAPKTUYHUX JHOJMIB Ta MiAHOMY pIiBHA CBITOBOTO OKE€aHy; 3pPOCTaHHS
MIKPOCEHCMUKH PETiOHIB, aKTHBi3allis HEOTEKTOHIYHUX MPOIECiB, IO BEAYTh IO MigiHoMy
OJIHMX JUISHOK TEPHUTOpii MicTa Ta ONYyCKaHHA IHIIUX JUISTHOK; 3MiHA BIUTMBY
acTpOIUIaHETAPHUX MPOEKIIN Ha POCTMHHUN CKJIaJl PETiOHY; MPOJOBKEHHS BILUTUBY HACIIIKIB
nperiecii 3eMHOI 0cCi; 3arajbHe IMiIHECEHHS] YaCTOTHOTO Jiama30oHy (yHKIIOHYBaHHS TUTAHETH
3emiist y 3B's13Ky 3 nepexogoM y 2012 polli TalakTHIHOTO €KBaTOpa; MOCWICHHS MOKa3HUKIB
KOCMIYHOI pajiariii, 0 HaJXx0IUTh Ha MIOBEPXHIO 3eMJIi Ta BUKJIIMKAE MyTaIlii, 1[0 BEAyTh a00
710 cMepTi, a00 10 MOSBH HOBUX (OPM KHUTTS y 06araTboX *KHBHX OPraHi3MiB; aKTHBI3aIlis i
MICTaMH TaK 3BaHOTO YOPHOTO IIyMY, 1110 pyHHY€ KHB1 OpraHi3MH.

1. Apunuzamist kaimMaTy. Bukimkae HEOOXITHICTh 3aMiHM YaCTHHH TIOPI IEPEBHUX Ta
YarapHUKOBUX HACaJHKeHb, a TAKOX PSIy BUAIB TPaB'STHUCTUX POCIMH HAa BHUJAU, BIACTHBI
HiBAHIO YKpaiHH; iCTOTHO TOJIETIIY€E BCi i€papXiyHi piBHI, TOPU3OHTAIbHY, BEPTUKAIbHY Ta
IHII  CTPYKTYpPH €KOCHUCTEM; 3HHXKY€ TOpOTHM IXHbOI CTIMKOCTI [0 aHTPOIOT€HHUX
HABaHTAXXCHb; 3MIHIOE (DITOHIMIHICT y TOBITPIHOMY OaceifHi; 3MIHIOE XapaKTePUCTUKU
MIKPOKJIIMATy; 3MIHIOE CITKYy MEX TaKCOHIB BHYTPIIIHbOJAHIIIAPTHOI TOIMOJOTIi; pi3KO
3HWXKY€E CTIHKICTh TaKCOHIB BHYTPIIIHBOJAHAMAPTHOI TOMOJOTII [0 MPHUPOJHHX Ta
AQHTPONOTEHHUX HABAaHTAXKEHb; 3MIHIOE PEKUM MiA3€MHHUX Ta MOBEPXHEBUX BOJ; Bele M0
MEePECUXaHHs Ta MOBHOTO 3HUKHEHHS MaJIUX PIYOK Ta CTPYMKIB; Belle A0 MIIBUILEHHS PIBHS
3aCOJICHOCTI IPYHTIB; 3MIHIO€ EJIEKTPONITUYHI SBUINA Yy CTPYKTYpPl BOJOHOCHUX TOPU3OHTIB, a
TaKOX X KUTBKICTh Ta BOJIOHACHYCHICTh; BUKJIMKAE Pi3Ke 3HW)KECHHS KHCHIO B TPYHTaX, IO
BeJIe /10 3aru0ei KOPEHEBUX CUCTEM POCIIHH yCiX MOPOJAHUX Ta BUIOBUX IPYI; BEAE 10 3MiHU
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KapTorpaMH pPO3IONLTY aJepridyHuX peaKmiid y Jroaed; 3MiHIoe OakTepuiuaHuil QoH y
MOBITPAHOMY OaceifHi, y IpyHTax Ta B TiIPOCHCTEMAaX; BUKJIMKAE 3MiHY XIMIYHOTO CKIaTy
MiI3eMHUX Ta TIOBEPXHEBUX BOJ; BUKJIHMKAE 3MiHM B MOPQOJOrii Ta peXUMi aKTUBHOCTI
peryJsipHuX reo0i0NIOTIYHUX CHCTEM, MEPUIOHANBHI Ta MIMPOTHI CMYTH SKUX MOYHUHAIOTh
1HaKIlle BIUIMBAaTH Ha POCIMHHI Ta 1HUIL (OPMHU KUTTSA, BKIIOYAIOYM JIIOJIMHY; BUKIHKAE
0araTo iHIINX 3MiH.

Bce Bumie ckazane Bumarae:

- Ha HOB1 NNOKa3HUKHM aHTPOIIOTEHHOTO HaBaHTAXXECHHs (UO0JI./Ta) HA O3€JIEHEH] TePUTOPIi
y IBOpax 0araTormoBepxoBoi 3a0yIOBU Ta KOTEHKHOI 3a0yI0BH; y TIapKax; Ha CXHJaxX 0aJok;
Ha IPUOEPEIKHUX TEPUTOPISAX; HA PIYKOBHX OCTPOBAX;

- Ha HOBI MOKAa3HHUKH BiJCTaHEH MK JepeBaMHU Ta YarapHUKaMH Ha CXHJAX 3 Pi3HOIO
€KCIIO3HIIEI0 3 OOKIB CBITY;

- Ha HOBI CXEMH IOEIHAHHA POCIUH B apXiTEKTypHO-JTaHIIA()THUX KOMITO3HUIISIX Ha
OCHOBI BUKOPHCTAHHS 3€JICHUX HACA’KEHb;

- Ha OOJIIK MIJIBUIIICHHS aKTMBHOCTI €JIEKTPOMArHiTHOTO CIEKTPY CXMJIOBUX MOBEPXOHb
penbedy MicTa (IOBXKMHA XBWJII €JIEKTPOMArHiTHOTO CHEKTpa, M0 TEHEPYEThCS CXHIOM
KOHKPETHOI eKCIo3ullii (BHIYHOI, I0HOI, CXiTHOT 200 MIBHIYHOT) ICTOTHO BiJIPI3HSAETHCS BiJ
JIOBXUHU XBHUJI1, 1110 TEHEPYETHCS CIIEKTPOM 1HIIIOT €KCIIO3MIIi1, 1 BU3HAYAE aICKBATHUN ITiIX1]]
SK JI0 TEOMETPUYHUX aOpHUCIB 1 cropya, i A0 miaOopy MOPOJHOTO CKIATy JAEpeB; KOKHA
nopoja nepeBa abo yarapHuka (YHKIIIOHYE JIMIIE Y CBOEMY CTPOTO 3aJaHOMY Jiala3oHi
XBWJIb a00 €JEKTPOMArHiTHOTO CIEKTpY, abo y CBOiX TIpali€HTax TpaBiTalliiHOTO TOJIS;
JIEPEBO, L0 BUCAIKYEThCS HE B CBOI YMOBH, JIOBrO 3pOCTaTH He OyJe, 1 MOYHE HEraTuBHO
BIUIMBATH HA {HIINX YYaCHUKIB 010TH;

- Ha HOBI HOPMH 3aCTOCYBaHHSI POCIMH Yy KOXHIM 3 (DYHKI[IOHAJILHMX 30H MiCTa, a
TAaKOX Ha IUIOIIAX Ta B3JIOBX BYIHUIH (Y TOMY YHCITI 3 TO3MIIi CTBOPEHHS KOM(OPTHOI
3aTIHEHOCTI);

- Ha HOBI apxXiTeKTypHO-TaHImadTHI npuitoMu (HOpMyBaHHS IMaHOpaM MicTa Ta HOTO
MTHOMHHKUX apXiTEKTYPHO-MICTOOYIIBHUX KOMITO3HIIIH;

- Ha BUKOPUCTAHHS y MICTi CIIeLiaIbHAX CUCTEM O3€JICHEHHs: MPHOYT0BaHMX JI0 TOPLIIB
0araTornoBepXoOBUX J>KUTIOBHX OYyJWHKIB BEPTHKAIBHHUX 0ararormoBEpXOBUX pPeKpealiiHuX
caziB; 1HTerparii arpoejeMeHTa J0 CeliTeOHOI CTPYKTYpPH MicTa HUISXOM CTBOPEHHS Hal
0araTornoBepXOBHUMH SKUTJIIOBUMU OyIMHKaMHU Ta B KOTEDKHIN 3a0y10B1
0araTo(yHKIIOHAIFHUX BEPTUKAJIBHHUX, MOXMINX Ta TOPH30HTAIBFHUX arpodepM-aBTOMATIB,
10 TOBHICTIO 3a0€3MeYyl0Th OBOYAMM Ta IHIIOK POCIWHHOK MPOAYKIEI MEHIKaHI[B
KOHKpPETHOTO OyaMHKY ([0 CTBOPIOEThCS y DpaHiii Ta I1HIIMX 3aXiJHO-€BPONEHCHKUX
KpaiHax); MUIAXOM BHKOPUCTAHHS PYPKOTEIKIB; CTBOPEHHSIM MIDKIIOBEPXOBUX CaliB Yy
0araTormoBepXoBiil KHUTIOBIH 3a0y0Bi, a TAKOX Ca/IiB HA Jaxax; 3a JIONIOMOTOI0 CYIIEHOTO
o3erieHeHHs (acaliB; 1HIMMMHU 1HHOBAIlIMHUMHM METOJaMH, BKIIFOYAIOYM PO3POOKY TaKUX
IUTaHYBaHb 0araTOMOBEPXOBUX JKUTIOBUX OYIHMHKIB, Y KHX KOKHA KBapTHpa mMajia O OKpemy
3eNleHy KIMHATYy, KO’KEH MOBEepX — MaJIMi CaJ0K ISl 3arajJbHOr0 KOPUCTYBAHHS;

- Ha BIAPO/pKEHHS B M. /[HINPO KONMCH iCHYBaloro Yy MICTI JOCBily BUKOPHUCTAHHS
MOMOJIOT1l — HAayKH TPO BUBEJEHHS POCIWH ITiJI KOHKPETHI BUMOTH 3aMOBHHKA a0o0 iHII
BUMOTH (3 OyMIBHUIITBOM HOBOTO TIOMOJIOTIYHOTO IEHTPY (TIOMOJIOTIYHOTO PO3CaJHHKA);
KOJMUIIHINA 1eHTp 19-ro — mouatky 20 CTONITTS, IO 3HAXOJIWBCS HA I TEpUTOpii, MaB
BCECBITHIO TOMYJISIPHICTh Ta 00CIYroByBaB (DPYKTOBUMH, ATIAHUMHU Ta 1HIIUMH POCIUHAMHU
KOPOJIIBCHKI IBOPH 3axiqHOT €BpOmH).

2. 3pocTaHHS MIKpPOCEWCMHUKH PETiOHIB, aKTUBi3allii HEOTEKTOHIYHUX IPOLECIB, IO
BEIyTh JI0 MiAHOMY OJHHUX IUISHOK TEPUTOpPIi MicTa Ta OMYCKAHHS IHIIUX AUISHOK CyTTEBO
3MIHIOIOTH PO3YMIHHS MIJXOJIB 70 O3€JIEHEHHS MiCcTa, OCOOIMBO 3 YpaxyBaHHSM IUKIIB Ta
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puTMiB reoi3MuHOi aKTUBHOCTI IJIAHETH, IUKJIIB Ta pUTMIB BiOpatlii Boau y J[HINpoBCbKOMY
BOJOCXOBHUII (70 28 MiKpo3emJeTpyciB Ha J00y); HEOTEKTOHIKAa BUKIUKA€E TOSBY HOBUX
MaTpUIlb YUIUTGHEHHS IPYHTIB a00 iX pO3YyNIUIBHEHHS, IO BEAE IO 3MIHM aalTUBHUX
MOKJIMBOCTEH JEpeB, YarapHUKIB Ta TpaB, 10 3MIHM iX MOPOJHOTO CKJIaay Ta 3MiHU BCIX
HACJIAKIB JIJIsi OpraHi3allii 03eJI€HEHHs MICTa; Ha MIISHKAaX, M0 IMJIHIMAIOTHCS, 3POCTAIOTh
IUITAHOTPAaMU PO3BUTKY 3CYBHHX 1 MPOCAJHUX SBUII Y IPYHTAX, 1 3MYLIYIOTh PO3pOOIIATH TakKi
MIIXOAW /10 BHUKOPHUCTAHHS HACAIKEHb, Kl 3a0€3MeUyroTh JIpeHaXHUH e(eKT, KopeHeBe
6ioapMyBaHHS I'PYHTIB, (halIMHHUI e(peKT Ha MOBEPXHI CXUJIiB, @ TAKOXK IIBUIKICHUN TPaH3UT
MOBEPXHEBUX BOJl TaM, Ji¢ B Horo iH¢iabTpamii B IPyHT HeMae HEOOXIIHOCTI; y MICIIX
OTYyCKaHHs IPYHTIB (HApUKIIAJl, Ha )XKUTIOBOMY MacuBi «CoHsunuid» y JlHinpi BinOyBaeThCs
BUKJIMHIOBAHHS MIIOPY I'PYHTOBUX BOJ, J0 iX HAOMMKEHHS 0 ACHHOI MOBEPXHI IPYHTY, a B
MOJIajbIIOMY — JIO BUXOJly BOJU Ha MOBEPXHIi, y 3B'A3KYy 3 UM «CoHSUHUI» MOTPiOHO Oy1e
NEpEeTBOPIOBATH HAa TIOJBJEP, CTBOPIOIOYM BIANOBIAHI 1HXKEHEPHO-TEXHIYHI CHOPYIH, 1
pPagvKaIbHO 3MIHIOIOYHM BCIO CHCTEMY O3CJICHCHHS, OCKUIbKHM OUIBIIICTh IMOPiA CyYaCHHUX
JIepeB OTPUMAIOTh THUTTS KOPEHEBUX CUCTEM BiJl HAJTUIIKY IPYHTOBOI BOJIU Ta 3aTMHYTh.

3. 3MiHa BIUIMBY acCTPOIUIAHETAPHUX TPOEKIii Ha POCIMHHUN CKJIAJ pETiOHY;
MPOJIOBXKEHHS HACTIAKIB mperecii 3eMHOi oci — OAMH i3 BaXKIMBUX IMPOIECIB, BIUIUB SKOTO
noTpiOHO BpaxoBYBaTH NMpU (POpMyBaHHI CHCTEMH O3CJICHCHHX TEPUTOPIA MiICTa; Mpernecis
3eMHOi OCi TIOCTYIIOBO BeJle 0 3MiHH 3ipoK, siki y poii [lonsspHuX; mIBHIKICTH mpenecii —
1 rpanyc 3a 72 poku; IpeBHI MicTa Ta HOr0 CUCTEMH O3€JIeHEHHS OyJ0 CTBOPEHO Mepioju,
KOJIM TiBHIY Bka3dyBana He IlomspHa 3ipka, a iHOI 3ipkW, 3BaHi B acTPOHOMIi
«TOJIIPUCCUMAMHM TTIBHOY1», Opi€HTaIis 3 OOKIB CBiTJIa OyJjia iHIIMI; BOHA HE BIAMOBIIAE
CYy4aCHOMY CTAaHOBHILY reorpagiqHoro xpecra «miBHIU-IOT; 3axin cxin"; y mpomy (akropi
YCYHEHHSI 3€MHOI OCi HaBiTh Ha OJIHYy COTYy Tpajyca BHUKJIHMKA€ IMOMITHE MepeOyIoBy BCIX
€KOCHCTEM, 3MIHIOE TEOMETPII0 «IUISIM» TEPUTOPIN Ta iX MOPOTHHHA CKJIAJ 3 PI3HUM BHIOM
3€JICHMX HACaJKEHb; TAKWX 1 KiJIbKa BEIMKUX 3CYBIB 36MHOI OCi IPOTITroM ocTaHHIX 50 pokiB
OyJ0 KiJIbKa; HAMPHUKIIAM, Y 3B'SI3KY 3 yJIapOM METEOpPUTA, IO CIPUYUHUB BOJHY KaTacTpody
Ha ocTpoBi [IxkykeT; ab0 ycyHeHHs oci 3emili, BUKJIMKaHe BUHUKHEHHSIM BEIMKOI KUTBKOCTI
HaiOinpmux (y MacmTall maneTH) BogocxoBunl y Kurai; a Takox iHII r00ainbHI porecu
Ta SBUIIIA.

4. 3aranpHU MIHOM YacTOTHOTO [iama3oHy (yHKIIOHYBaHHSA IUTAaHETH 3emis y
3B's3Ky 3 mepexoaoM y 2012 pori rajakTHYHOrO eKBaropa (rajakTHYHAa KOHBEPTCHIIISN);
MIOCHJICHHS TTOKa3HUKIB KOCMIYHOI pafiamii, 10 HaIXOIUTh Ha TIOBEPXHIO 3eMJIi Ta BUKIHKAE
MyTaIlii, mo BeayTh abo J0 cMepTi, ab0 70 MOSBU HOBUX (DOPM KUTTSA y 0ararbox >KUBHX
OpraHi3MiB; aKTHBi3allis MiJ] MiCTaMH SIBHILA TaK 3BAHOTO YOPHOTO IIyMy, IO PYHHY€E >KUBI
OpraHi3MHu; YOpHUU IIIyM 3HAXOAUTHCA B CAMOMY HHU3Y CIIEKTpa, HIKYe OJIAKUTHOTO,
POXKEBOTO Ta KOPHYHEBOTO IIIyMY.

Yopuuii mym HaszuBaroTh 4dactoToro Caiimona Tta ['apdankens, abo 3BYyKOM THIII.
YopHuil IIyM NOMITHO BIUIMBA€ Ha TIOMIMPEHHS MMOPOIHOTO CKIIAIy J€PEB, YarapHUKIB 1 Tpas.
CnexTpasibHa NIUTHHICT, YOPHOTO IIYMYy NMPUOJM3HO JOPIBHIOE HYJIIO HAa KOXHIA 4YacTOTI,
T00TO, 00pa3HO KaKy4H, B PI3HUX MICISIX MICTa BOHA pi3HA. 3B'S30K POCIHH 13 JOBXKUHOIO
XBUJI €JIEKTPOMArHITHOTO CIEKTPY B MPHUHIMII OYB BiJOMHH THCSYi POKIB TOMY, aje IIij
iHIMM Te3aypycoM. Hampukinan, y BUIIISII 3HaHb NPO Ti YW IHION JIKyBaJbHI Ta iHIII
BJIACTHBOCTI POCIIHH.

[Ilo cTocyeTbest KOCMIUHOT pajiariii: ii 3pOCTaHHS IMOB'sA3aHE 3 BXOKeHHIM COHSYHOT
CHUCTEeMH B HOBUU CEKTOp TallaKTUYHOTO TMPOCTOpPY, TaK 3BaHy pafialiiiHy xmapy. Bono
BEJIMKHUX PO3MIpiB HaBITh 32 KOCMIYHUMHU MipkaMu. | Bxke mouano Bukimkata 3minn JJHK y
arofel 1 TBapuH, Ha peduiekcii pocnTuHHUX (OpM KHUTTA, Ha iX BHOIPKOBICTH MO0
JTICOPOCIMHHUX YMOB, 1[0 3HOBY ()OPMYIOThHCS. PO3KpHBIIN MOMMPEHHs 3MiH JIMIIE HA PiBHI
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MiCTa, MOXHa PO3POOUTH KapTorpamy ix OOJIKy 3 OpraHi3aili€ro O03eJICHCHUX TEePUTOPii
MicTa.

5. 3MiHH TPOCTOPOBOTO MaJIOHKa 30H BIUIMBY ICHYIOUYOi 3a0yMOBH SIK O0'€KTIB —
IMIUIAaHTAHTIB, 110 TEHEPYIOTh BJIACHI eHeproiHdopMaliiHi «noias ¢popmu» Ta 1ehopMyrOTh
eHeproiadopmariiiiai «mons ¢Gopm» penbedy Ta o03eNeHEHHS TepuTopid. OONIK HOBHUX
YUHHUKIB MPU3BOJAUTH JO NPHUHLMIIOBO 1HIIUM, HDK paHille, SBUILAM B apXITEKTYPHOMY
dopmoyTBOpenHi (puc. 1-6).

Puc. 1-6. Ilpuknaou ghopmoymeopenus pypxomniexcis y cknadi ozeieHeHoi mepumopii
Huinpa, suxonaui Ha OCHOBI HAYKOBUX OOCIONHCEHb MA NiO KEPIBHUYMBEOM KAHO. aApX.,
ooy. Bopooiiosa B. B. 2010—2021 pp. Hao memoro npayrsanu: Kax Okcana (31i6a 82opi);
Xpucmenxo Anacmacis (06i 8izyanizayii cnpasa naeopi); Comuixosa Mapeapuma
(nieopyy ynu3zy); Ilanin Cepeiti (v yenmpi 6nu3y)
ma Paodionosa Onena (npasopyu enu3zy; ii kepiguux — cm. euxi. [lluno O. C.)

Bucnoeok. 3miHa acTporuiaHeTapHUX (aKTOPiB, IO BU3HAYAIOTH S>KUTTEIISUTBHICTD
pOoCIMHHUX (HOPM KUTTS Ta pediexcii ToJUHM Ha 111 HopMu, MOTPeOyIOTh HOBUX MiIXOIIB /10
iXHBOTO OOJIIKY y CTpyKTypi wMicta. Jlns 1p0r0 HEOOXIgHI HATYpHI JOCIIKEHHS,
KOMIT'IOTEpHI Ta J1abopaTopHi cTajii MOJIENIOBaHHS aHaJi30BaHUX (DAKTOpIB Ta MPOLECIB Y
KOHTEKCTI 1X BIUIMBY Ha TPUUAHATTS PIIMIEHHS IIOJ0 OCTAaTOYHOI Bepcii KOHIEMIi
NEPEeTBOPEHHS CHUCTEMH O3€J€HEHUX TEepUTOpid Mmicta JIHIMpO Ha cydyacHOMY eTarli ioro
€KoJIoTr13aIti.

CnHCcoOK BUKOPHCTAHMUX JKepeJ

1. AxrtyanpHi TipoOJeMH O3€JICHEHHS HACEJIEHUX MICT: OCBiITa, HayKa, BHUPOOHHIITBO,
MuCcTeTBO (opMmyBaHHs nanamadty : matep. [l Mixnap. Hayk.-mpakt. KoH}. (10 10-piuus
BIJIKPUTTS HaIpsIMy MATOTOBKHU «JlicoBe Ta caloBO-TIapKOBE TOCIIOIAPCTBOY), 25—26 TpaBHs
2017 poky. bina Llepksa, 2017. 180 c.

2. Kyuepssuii B. Il., Kyuepssuii B. C. O3eileHeHHs HaceleHUX MICIb : MAPYY. JUIS
CTYJICHTIB BUIINX HaBYAILHUX 3aKkiaaiB. JIbBiB : Bun-Bo «Hoswuit CBiT-2000%, 2020. 666 c.

3. Jlicu Ta ypOboekocucTeMH YKpaiHd B yMOBax BIHHU: CTaH, 30€pe)KEHHS Ta BITHOBJICHHS :
Te3U JOMOBiAeN ydacHMKiB MikHap. Hayk.-mpakT. koH(]. (18 mucromanma 2022). Kuis
TOB «IT «kKOMITPUHT», 2022. 98 c.
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YAK 551.5:711

OIIIHKA KOM®OPTHOCTI TEPUTOPII YPBOEKOCUCTEM
3A IIOKA3ZHUKOM «KJIIMATUYHI YMOBW»

Tiasos B. B., x. T. 1., nou., Canbkos I1. M.2, k. T. 1., 1pod., Tumomenko O. A.2,
K. T. H., go1L., loaropanska B. M4, k. T. n., non., lIpokod’es 1. B.%, cT. BuxiI.
Ipuoninposcvka depoicasna axademis 6y0ieHuymMea ma apximexmypu
Lhilyov.v@gmail.com; ?petrsankov5581@gmail.com; ®mitomdnipro1997 @gmail.com;
* naukapgasa@gmail.com; ° prokofiev.ihor@pgasa.dp.ua

Ilocmanoeka npooénemu. Ha ctan 3710poB’ sl HACETCHHS, [0 MEIIKA€E B ypOaHi30BaHOMY
CEpE/IOBHIN, BIUIMBAE BEIMKA KUIBKICTh PI3HOMAHITHHX (PaKTOpIB, CEpell SKUX KIIMaTHYHI
daxTopu 3aliMalOTh BaXKJIMBE Miclie. 30POB’ S JIIOAMHU € TOJJOBHUM KPUTEPIEM OLIHKHU SKOCTI
KHUTTEMISTIBHOCTI  HACEJICHHS, TOMY KJIIMaTHYHI yMOBU Ba)XKJIMBO BpPaxOBYBaTW IIPH
KOMIUJICKCHIH OIIHIII SIKICHOTO CTaHy ypOaHi30BaHOTO CEepPEIOBUIIIA.

Mema pob6omu BW3HAYCHHS OIIHKH KJIIMATHYHHX YMOB, SIK CKJIAJIOBOi IHTETpasbHOI
OIIIHKY SIKOCTI Ta OE3MEeKH KUTTEAISUIBHOCTI HAaCEeIIeHHS ypOaHi30BaHUX TEPUTOPIH.

Ocnosna uwacmuna. SIKiCHe BUKOHAaHHS OCHOBHUX (YHKIT Ui OYyIb-SIKOTO JKHTEIS
ypboekocucteM  (mpaus, 1OOYT, BIiANOYMHOK), NPOXOAUTh Ha (oHI HPUpPOIHO-
KJIIMaTU4ECKOr0 Ta €KOJOTrIYHOro Oyaromnoiyyuusi, mo i 3a0e3nedyye, B OCHOBHOMY, SIKICTh
KUTTEMISUIBHOCTI  kuTens wmicta [1-3]. OmiHka KIIMaTHYHUX YMOB — HaWOUIBII
BIJIMOBIIAJILHUI €TaIl MPOIECy iX 00Ky B MicToOyAiBHOMY IIpoekTyBaHHi. [Ipu mianyBaHHi,
3a0y0Bi Ta ONaroyCcTpor HACENeHHX MICHb 3 MeTOol (OpMyBaHHS CHIPHUSTIUBOTO
HABKOJIUIITHBOTO CEPEIOBUINA JIFOAWMHU KIIMAaTUYHI (PAKTOPH OINHIOITHCA 3 MO3HUIIIT
3a0e3nedeHHs 010KJIIMATHYHOTO Ta CaHiTapHO-TirieHiyHoro KoMmdopry [1]. SxicHe 3HaYeHHS
KIIMaTUYHUX (AKTOPIB MOXKHA 3aMIHUTH SKICHUM TIOKa3HHUKOM TOTOJH, SIKUH €
y3araJbHIOIOUYUM YHMHHUKOM JIEKIJIbKOX (haKTOpiB (Temreparypa, IIBUAKICTh BITPY Ta iH.).
KommiekcHa OiokiIiMaTH4Ha OIliHKAa TMOTOJHMX YMOB CIPSMOBaHA HAa BUSBJIICHHS
CIPHUATIUBUX Ta HETATUBHUX BIIACTUBOCTEH KIIIMATy Ta iX BILUTUBY Ha JIIOMHY.

3a OCHOBY y3arajapHIOIOUOI OIOKJIIMATUYHOI OLIHKH Bi3bMEMO  (Pi310JIOTIUHY
knacudikamiro moroy (3a E. M. PaTHepom), 110 BiAMOBIZa€ Pi3HUM TUIIAM TEIUIOBOTO CTaHY
JFOJIMHU: TP KJIACH XOJIOJHHX TIOTOJ PI3HOTO CTYIEHs mepeoxoyioukeHHs (1X, 2x, 3X), Tpu
KJIaCH TEIUIMX TOTOA pi3HOro crymeHs meperpiBy (It, 2T, 31) i kompoptHy moromy (N).
3a 1onmoMororo giarpaMu (pUc.) MH MOXKEMO BU3HAYHTH 111 KJIACH.

Termeparypa XnMapHIcTh (Sas1iB) Temmeparypa LLIBIIKICTE BITPY, M/C
noBiTpS, 0-4 | 5-7 | 8-10 nopitps, “C 0-2 |24-25|26-4 |41-45|45-5 Bimww§
C LLIBILIK I CTH BITPY, M/¢ 0=5
0-2 i-4J4+-6]0-2]21-4]436]G-2 [2+-4[43-6] |5 -
419+ 39 v 7 7 5 = §==-10 :
X 389 = 36 IR T Y e Z1 =101<-15 t
s 33T HIAL 2 3 2 -15,1+-20
- P 7 Z, 3 5 -
T E“% =7 Lt = E| -204+-25
= I 269+% s 2[ -254=-30 |
= :3. =21 - = —— ‘
£ S209+1 = | =gt
ol B A i ~-351-=40
B 4912

9= 0 L1 s N Bs

Puc. Bioxnimamuuna kracugpikayis no2oo (3a E. M. Pamuepy):
1. nepeepis cepeoosuwa (37); 2. scapka nozooa (21); 3. menna nocooa (17T); 4. komgpopmnua
nocooa (N); 5. npoxonoouna nocooa (1X); 6. xonoouna nocooa (2X); 7. cypoea nocoda (3X)
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JI71st OIIHKY KITIMaTHYHUX YMOB CKJIAJIA€ThCS KBATIMETpUYIHA (OIliHOYHA) Talsmuis (Talut.).

Tabnuys
KBajimerpuuna (ouniHoyHa) Ta0 U 11 OIIHKH KJIIMATHYHUX YMOB
Kareropii ouinku
HasBa pI1 o1t
baxropa [T IT 4Tl HIT
4 Ganu 3 Ganu 2 Ganu 10an
N 1X, 1T 2X, 2T 3X, 3T
BHUKJIMKAE 00yMOBIIIOIOTh | BUKIUKAIOThH BUKJIMKAIOTh
MIHIMaJbHY | cjIaOKy Hampyry CEpEHI0 3HAYHY HaIpyry
. . |nampyr HKIIIH amapara HANpyTy anapara anapara
KiimaTtuuni pyry dymxn p Pyry anapata p s
MOBH arnapara TEPMOPETYJIAIIT | TEPMOPETYJIISALIL 1| TepMOPETyJIAIi 1
Y TEPMOPEryJIALIT 1 1 Tero- TEILIO- TEIUIOo-
KoM{@opTHE CIIPUMAHSTTS CIIPUUHATTS  |CHPUUHATTA «IyKe
TEII0- «TPOXOJIOAHO» | «XOJIOJHO» 200 XOJIOJTHOY» ab0
CIIPUIHATTS abo0 «TerIo» «OKapKO» «JLyKE KapKO»

[IpoBenemMo OLIHKY KIIMaTHYHUX YMOB YpOaHI30BaHMX TEPUTOPil BUKOPUCTOBYIOUYHU
nanHi JICTY-H b B.1.1-27:2010 [4]. 3a pe3yapTataMu pO3paxyHKy CepeIHbOPIUHI
noka3HukH 3a (axktopoM «KiiMatuuni ymMoBU» ckianawooTh: ans M. KuiB — 3,25 Gana; nis
M. YepHnirie — 2,83 Oama; ans M. [duinpo — 2,83 Oana; ans m. XapkiB — 2,92 Gana; nns
M. Ogeca — 3,5 Oama; gna M. MuxkomaiB — 3,25 Oana; mis m. JIeBiB — 3,0 Oama; gns
M. Yxropon — 3,25 6ana.

TakyM 4YMHOM BCTAQHOBJICHO, IO TEPHUTOPIT ypOOEKOCHUCTEM YKpaiHH HAICKHUTH [0
MIPUAATHOI KAaTEropii OIMIHKY JIIS YKUTTEMISUTLHOCTI JIFOJJMHH 32 TIOKa3HUKOM «KITiMaTHaHI yMOBIY.

Bucnoeku. 1. IlpoBeneHa oliHKa 1okasaja, 110 TepUTOpis MICT YKpaiHU BiJHOCUTHCS
JI0 KaTeropii «IpuIaTHa» 3 OLIHKOIO 3 0aiH 32 YOTUPHOXOAIHHOIO MIKAJIOK 33 MOKa3HUKOM
«KmiMaTtuuH1 yMOBUY.

2. TlokpameHHs KOM(OPTHOCTI NPOKHMBAHHS HACENIEHHS MOXIJIHMBO 32 PaxyHOK
CTBOPEHHS HAOUIBII CIPUATIMBUX MIKPOKJIIMATUYHUX YMOB B XKHUTIIOBiHM 320y 10BI.

CnHcoK BUKOPHCTAHMX JKepe

1. Osypenko K., Kliushnychenko Y. BrumuB mnpupoHO-KIIMAaTHYHUX YMOB Ha SKiCTh
KUTTsI HaceneHHs. Cyuachi npobnremu apximexmypu ma micmobyoysauns. Bum. 57. 2020.
C. 216-225. URL.: https://doi.org/10.32347/2077-3455.2020.57.216-225.

2. TineoB B. B. Meroauka OIIIHKK SIKOCTI Ta O€3MEKH >KUTTEMISUIBHOCTI KUTIOBOTO
cepeloBHINa HaWOIbIIOro Micta. Bichux  Ilpuoninposecvkoi  Odepoicasnoi  axaodemii
oyoienuymea ma apximexmypu. 2012. Ne 1-3. C. 90-97.

3. CampkoB II. M., TimeoB B. B., Tkau H. O. Ta in. MeTOAUKH OIIHKH SIKOCTI
KUTTEAISIBHOCTI JIIOAMHU cy4yacHoro micta. Juinpo : [IJABA, 2023. 245 c. ISBN 978-966-
323-241-6.

4. 3axucT B HEOE3MEeUHUX I'e0JIOTTYHUX MPOIECIB IKIUIMBUX EKCIUTyaTaI[iiHUX BIUIMBIB,
Bix mokexi. byniBenbna kmimaromoris: JJCTY — H b B.1.1-27:2010. [Yunawmii Big 2011-11-
01]. KuiB : MinperionOyn Ykpainu, 2011. 123 c. (Hauionansuuii cTangapt YKpainu).
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YK 624.014.2.004.64

BU3HAYEHHA JOITYCTUMHUX I'OPU3OHTAJIBHUX BUKPUBJIEHD
CTAJVIEBUX BAJIOK ITPHU BI/THOBJIEHHI
HOIKO/’)KEHUX EJIEMEHTIB BYIIBEJIb

I'ynss C. AL k. T. 1., gou., Ceprienxo 10. B.2, k. T. H., j1011.,
I'pnko O. O., ctyn., Cemenos 1. I, cyn.
Ipuaszoscokuii deparcasruii mexHiuHUil YyHiGepcumem
1goods_s_a@pstu.edu; 2sergienko_y v@pstu.edu

Ilocmanosxka npoonemu. He po3B’s3aHOI0 paHillle YaCTHHOIO 3arajbHOi mpobiemu
aHamizy Ta JIOCHIDKEHHS Hampy>KeHO-I1e(OpMOBAaHOIO CTaHy CTaJeBUX €JIEMEHTIB €
BU3HAYCHHS JOIyCTUMHX BEJIMYMH BUKPUBJICHD CTAJICBHX 0aJOK y TOPH3OHTAIBHIN IIONIUHI
IIpU BiIHOBJICHHI TIOIIKO/DKEHUX YaCTHH BHPOOHWYMX OydiBeab. YBary IpH IbOMY CIiJ
30cepenuT Ha 3a0e3MeueHH] CTIHKOCTI Ta €(EeKTUBHOCTI MOJANbBINOI eKCIuTyaraiii Oalok.
OkpeMO HEOOXITHO 3yNUHUTHUCS HAa BHUBYCHHI B3a€MOJIi MIDK TIOIMIKO[DKEHHSMH Ta
HANPY>KEHHSMHU B PO3KPIIJICHUX €JIeMEHTax. J[Js TOYHINIOro BiITBOPEHHS PEAbHUX YMOB
poOOTH KOHCTPYKIT NOTPIOHO BIOCKOHAIIOBATH METOAM MOJENIOBAHHA Ta YHCEIbHUX
PO3paxyHKiB.

[Ipu anami3i OanoK 13 TMOMIKOMKEHHSAMU BaXXJIMBO JOCTIAUTH JIOJAaTKOBY IIOSIBY
KPYYEHHS, PO3POOMTH METOAM KOHTPOJIO Ta MiHiMi3amii Iboro e¢gekTty B yMoOBax
ekcrutyaraiii. JIBoTaBpoBa Oaika, IO 3TMHAETHCS B IUIOMIMHI CTIHKH, MOXXE BiJIMOBHTH
BHACIIIZIOK BTPATH HEIO 3arajbHOI CTiMkocTi. Ilpu JOCsATHEHHI HAaBaHTAXKEHHAM KPUTHYHOTO
3HAYEHHS BOHA IMOYMHAE 3aKPY4YyBaTHCh 1 BUXOJWTHU 3 IUIOMIMHM 3TUHY. B pasi HasBHOCTI
MOYATKOBUX TEOMETPUYHUX HEIOCKOHAIOCTEH, M0 3 SBISIOTHCS BHACIHIIOK BHITAIKOBOTO
YTBOPEHHS Je(EeKTy, IOIIKOPKEHHS, a00 BIiJ HUIESCIPAMOBAaHOI 3MiHM (GopMH 00’€KTa,
KpYy4YeHHSI BUHUKAE 3 CAMOTO MMOYATKY 3aBaHTAKCHHS.

Mema poéomu 1ionarae y BUSBICHHI BIUTUBY IMOIIKOKEHb 0aJ0K Ha TXHIN HampyKeHO-
nedopMoOBaHM CTaH. AHali3 BHYTPIIIHIX 3yCHJIb Y BHUKPUBICHUX Oalkax € MPIOPUTETHUM
3aBIaHHSAM. Y paMKaxX JTOCHIIKEHHS IUIaHY€ThCS BpaxyBaTH OCOOIMBOCTI KOHCTPYKIIH,
NPUTPUMYIOUUCH BIJOBITHUX HOPMATUBHUX JTOKYMEHTIB y OymiBHHMITBI. 30Kpema, moTpedye
BIOCKOHAQJIIEHHS  MOJIeNb  BHU3HAUEHHS  TPUMalbHOI  3/[aTHOCTI  CTajeBUX  0ajokK
HAUTIOMIUPEHINIOT0 JTBOTABPOBOTO TIOCTIMHOTO TIO JIOBXKHHI TIONEPEYHOTO Tepepizy 3
ypaxyBaHHSM JedopMaliii Ta HampyKeHb, 10 BHHHUKAIOTh YHACHIOK MOIIKOKEHb.
JlomaTkoBO pO3MISIAIOTECS MPUYMHH T HACTIIKA BHHUKHEHHS KPYYCHHS B KOHCTPYKILISX 13
BUKpPUBJICHHSIMH. Pe3ynbTaru 1bOro MAOCHIKEHHS OydyTh KOPUCHI I TONAJbIINX
MOKpAIIeHb B 00JIaCTI MPOEKTYBAHHS Ta EKCIUTyaTallii CTaleBUX KOHCTPYKIIIH 13 ypaxyBaHHIM
MOYKJIMBHX 1 HASIBHUX MOIIKO/IKECHb.

Ocnosna wacmuna. llpu norpumanui sumor JIbH B.2.6-198:2014 [1, n. 9.4.4] momo
3a0e3neueHHs] HaAIMHOrO 3’€HaHHS CYLIJIBLHOTO >KOPCTKOTO HACTHIY 31 CTUCHYTHM TOSCOM
CTIiKiCTh OaJKu HE MepeBipsAeThes. Pa3oM i3 THM, pO3KPIMJICHHS CIiJI pO3paxyBaTH Ha IO
YMOBHOTO HaBaHTaKeHHs. B IHIUMX BUMaAKaXx, MpU HEIOCTATHbOMY PO3KpIIUIEHH]
CTHCHYTOTO TMOSCY, TOTPiOHO BHUKOHATH PO3PAXyHOK CTIMKOCTI Oanku 3a (GopMmynor 3
koedimieaToM cTifikocTi Tpu 3ruHi. [lix yMOBHMM (€KBIBaJICHTHHM, CTaOUTI3yIOUYHM)
HABAaHTAXCHHSAM  PO3YMIIOTh  CWJIM, [0 BHHHUKAIOTh  BHACHIJOK  T'C€OMETPHUYHUX
HEJOCKOHANOCTeH 1 Aedopmariiii Oanku Ta AiFOTh MDK eleMEHTaMH KOHCTpyKuii. Bonu
CTBOPIOIOTh aKTHBHY JIi0 HA KOHCTPYKIi PO3KPIIUIEHHS Ta MIATPUMYBAIBHY Nil0 Ha 0aJKy.
Ix BU3HAUYCHHS BiI0yBa€eThCs B OyIiBENbHIM MPaKTHIl YacTO 3a JOIMOMOTOK HaOIMKEHUX
METOMIB, SKi pO3IJSAAIOTh CTHCHYTHH TOSC OalkKh OKPEMO BiJ pPEImTH TIepepizy sK
0e3nepepBHO MiANEPTUI CTUCHYTUH CTPUKEHD 3 TO3/I0BKHBOIO CUJIO0.
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Jis 3HAXOKEHHS JOMYCTUMOI BEJIMYMHU TOYaTKOBOTO BUKPHBIICHHS IMOIIKOKECHUX
0aJI0K Y TOPU3OHTAIBHIN TUIONIMHI MOXKJIMBE BUKOpHcTanHs Gopmya JIBH B.2.6-198:2014 [1]
JUIS. BU3HAYEHHS YMOBHOTO TIONEPEYHOTO HABAHTAXKCHHS Ta YMOBHOI IOTEPEYHOI CHIIH, IO
3aCTOCOBYIOTHCS y PO3paxyHKax MPUKPIMJICHHS dKOPCTKOTO HACTHILY, €IEMEHTIB MO3/I0BKHIX
abo momepeyHuX B’sA3€il A0 cTucHyToro mnosicy Oanku. CraTuuHy (TUIOCKY) MOJENb JUIs
PO3paxyHKy YMOBHUX HaBaHTa)XEHb, sika MPHUIHHATA y OyaiBenbHUX HOpMax [1], moka3ano Ha
PUCYHKY. 3 1HILIOT CTOPOHH, TaKe BIJHOCHO MPOCTE MPEACTaBIECHHS POOOTHU OalIKU J103BOJISIE
ONUCaTH yMOBHE HABAHTAKEHHS SK (YHKLII0O MO3M0BXKHBOI CHIM 1 Jedopmanii
PO3KPITUICHOTO TIOSCY .

N/ N/
P VAN
zZ 60:v0+v 7
- -
[
it &

ZManlin s
X L

L €=V, TV T{

=

Puc. Cmamuuna moodenwv 015 6usHayenHs YMOBHO2O HABAHMAINCEHHA

Bume 3a3HavueHy (QyHKIiIO OTPUMYIOTH y CTaTW4HIM MOJeNi Ha OCHOBI
Tu(depeHIifHOTO PIBHSHHS CTUCHYTOT'O CTPHKHS 3 YMOBH BPIBHOBKEHOCTI 3YCHJIb Y TTOSICI:
d(vg('z:l+v('z))
El dtu(z) d(N{x]—dz )
Y& gzt dz

d v{z}

= qy,c(2), a0 EI = qxc(2) + Qflc(z) (1)

ne E — MoJlyJib IPYKHOCTI cTalli (OCTiiHA BEIMYUHA);
[, — MOMEHT IHEpUIl CTUCHYTOI'O MOSACY BIIHOCHO OCI Y (MOCTilHA BEINYNHA);

v(z) — dyHkis gehopmaliii mosicy Il HABAHTAKCHHSIM B HATIPSIMKY OCi X;

vo(z) — QyHKIIsA TOYATKOBOrO BUKPUBJIEHHS OalIKH;

N(z) — QyHKIIis T03I0BKHBOI CTUCKYBAJIBHOI CHIIH B IOSICI OalIKH;

q.c(2) — QyHKIIIS mONepeYHOro HaBaHTaKEHHS Ha MOSIC B3JIOBX OCi X;

qric(z) — QyHKIli yMOBHOTO MOMEPEYHOrO HABAHTAXKEHHS HA TIOSC, Ky PO3MHUILEMO 3TiTHO 3

NpaBUIOM IU(epeHIiOBaHH J00YTKY (QYHKIIN Y BUTIISAL:

dlvg(z)+1vz)
(v D) ) ae@ )

qﬁc(z) - dz - dz - dz N( )

d?(vg (2]+v{2])

)

BianoBigHO 10 rpaHUYHUX YMOB Ha KIHISX OAKH MPUIMEMO CI/IHyco'l'zLaJILHy bopmy
pO3HO,Z[1Hy JJISL (I)YHKI_III/I MOYaTKOBOT'O BUKPUBJICHHA 1 ,HC(I)OPMaI_III nosAcy HIIL HaBaHTaXCHHAM
3 MaKCUMaIIbHUMH 3HAYCHHSIMHU Vo 1 v nocepeanHi MIPOJIBOTY

(vo(2) + v(z) = (v + v)sin (?)) Ockinbku  (PYHKINSE  MO3MOBXKHBOT ~ CHJIM  TIPSIMO
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mpornopIiiiHa (QyHKIIi 3rUHAIBHOTO MOMEHTY, Uil Hei mnpuiiMemMo (opMmy po3MoIiTy
. AN . . o
kBajgpaTHoi mapabomun (N(z) = I—zz(f —z)). Tomi micas mNpoBeNeHHS  oOmepariii

nudepeHIliroBaH s Ta IMiICTaHOBKM MaKCHMallbHE YMOBHE TOIEpPCYHE HaBaHTaKCHHs Oyjie
BHU3HAYATHUCS B Il MOeIi 32 (OpMYIIOH0:

I N
dric = qfic (Z = E) = Hi_z(v{] +v), 3)

ne [ — mpoutit 6ankw.
Mani  Bukopucraemo Bupas (9.34) JIBH B.2.6-198:2014 [1] mus  ymoBHOro
HABAaHTA)KCHHS:

3Qfic
Jric = If . 4)

3Ha4yeHHss yMOBHOI nonepeunoi cunu Qfic y dopmyni (4) MoxyTh OyTH BH3HAuUEHi 3a
anpokcumoBanoro B JIBH B.2.6-198:2014 [1] nabamkeHo0 3aiexHicTO (8.14):

Qpic = 7,15-107° (2330 - Ri)ﬁ (5)
v/, @

fe R, — pO3paxyHKOBHWii ONIp CTalll PO3TATY, CTUCKY 1 3TMHY 3@ PAHHIECIO TEKY4OCTi; @ —

KOE(]III€HT CTIMKOCTI MPH LEHTPAIbHOMY CTHUCKY, SIKMI NpPH HENEPEepBHOMY PO3KPIIICHHI

CTHCHYTOTO MOSICY OalKi HECYYMM HACTUJIOM NPUHMAETHCS PIBHUM OJMHULIL.

[TpupiBusBmu Gopmynu (3) i (4) 3 ypaxyBaHHsIM BUpasy (5), oTpumaemo Ghopmyity JUis
BU3HAYCHHS JIONMYCTUMHX TOPU3OHTAIBHUX BHUKPUBJICHb, B SIKiH MOJATIUBICTh KPIIJICHHS
BEPXHBOI'O MOSICY BpaxOBaHA dYepe3 MPUUHATTS 30UIBIIEHOTO0 MOYaTKOBOIO BHUKPUBJICHHS
OaJiku, 110 BKIIIOYAe nedopmarltii BEpXHHOTO MOSICY OaIKHU i/l HABAHTAKCHHSIM:

g = Vo +v =7,1510"¢ (233{) - Ri)% = % (6)
,

7

3aranpHe BUKPHBICHHS HABAHTAXKEHOI OAJIKM BPaxOBY€ BIUIMB TOMEPEUYHUX 3MIIICHb
MOIATIMBOTO MPUKPITUICHHS, SIKI BUKJIMKaHI €0 30BHIINIHBOTO 1 YMOBHOTO HaBaHTa)XCHb.
30utbmieHHs  nedopmariiii, 3a3Buuai, He mnepeBunrye 20 % [5]. [esxi 3HaYeHHs
6e3po3MipHOro mapamerpy J s pisHuX 3HadeHb Ry i £ = 2,06-10° MIla npuseneHi

B TaOymmi 1.
Tabnuysa 1

3HavyeHHs 0€3pO3MipHOro mapamMeTpy o AJisi BU3HAYEHHS 10IMyCTUMUX BUKPUBJIEHb

Ry, MIla 0 Ry, MlIla 0 Ry, MlIla 0 Ry, MlIla 0
220 330 260 299 300 280 340 267
230 321 270 294 310 276 350 264
240 313 280 289 320 273 360 262
250 306 290 284 330 270 370 259

Ilpumimka. JIng BU3HAYEHHS JIOMYCTUMOI BETUYHHHA TIOYATKOBOTO BHKPHBIICHHS
HEHaBaHTAXKEHOT OaKy 3HaYeHHsI B Ta0nuill HeoOxiaHo 301mbmuTH Ha 20%.

Jlana Mojens MOKe BBOXKATHCS TIJIOCKOTO, aJKEe B HIM PO3IIISIAIOTHCS TUTBKH 3YCHIUIA 1
nedopmarii B IUIOMMHI BEpXHBOTo mnosicy. BrmuBu OiuHOi aedopmariii HXKHBOTO TOSACY 1
MIPOCTOPOBOTO 3aKpPYUyBaHHS IOMEPEYHOTO Mepepidy B Takid MoJeial HE BPaxOBYIOTHCS.
Uepe3 crpoleHHs IiHCHOT HasBHOI MPOCTOPOBOi MPOOJSEMH 3TMHY 1 KpyueHHs Oanku B
MOJIEJIl CTUCHYTOT'O CTPHUXKHSI HEXTY€ETbCs OararbMa YMHHUKaMHU:

- KpYTWJIbHA )KOPCTKICTh OaNKH;
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- 3CYBHA 1 KpYTUJIbHA JKOPCTKICTh MPUKPIIUIEHUX KOHCTPYKIIii;

- PO3MOJILJI 3TMHATILHOTO MOMEHTY B Oallli;

- TOYKa MPUKJIAJACHHS [TONEPEYHOr0 HaBaHTAXXEHHS B Iepepisi Oaku;

- eKCLIEHTPUCHUTET MK IPUKJIAIEHOIO B LIEHTP1 Baru Mo3/10BKHBOIO CHUJIOKO 1 TUIOIUHOIO
OIYHOTO PO3KPITICHHS 110 BUCOTI TOSICY OaJIKu;

- MicueBi fedopmaliii Mi>k TOYKaMU JUCKPETHOTO PO3KPIIJICHHS OaKu.

Jnst Gamok 3 OIYHMM pPO3KPIIJIEHHSM BEPXHBOTO MOSICY, B SKHX Jli€ B €MHUI
3TUHAJIBHUM MOMEHT, HIATPUMYETHCS HE CTUCHYTHH, a PO3TATHEHUH MOsAC. Y TaKUX BHUIIAJKaX
MOJIENIb CTHCHYTOTO CTPIJKHS, OYEBUIHO, HE MOXKE MPU3BECTH JI0 MPABMWIBHUX PE3YJIbTATIB.
3a3HaueH1 (aKTOpU BPaXOBYIOTHCS B CKIJIAIHIIIINA TPOCTOPOBIN MOJIEi Il OMMKMCY YMOBHOTO
HaBaHTaXXCHHs, HaBeJeHI B podorax [2; 30mmoka! UcTOYHUK CCHUIKU He HaiifieH.] npu
po3paxyHKy B’s3ed 1 JiagparM >KOpCTKOCTI, aje€ BOHAa BUKOPUCTOBYETHCS 3a YMOBHU
JOCTaTHROI 3CYBHOI KOPCTKOCTi. Y mpami [4] Oynu mocTaBieHi Ta BHpINIeHI 3amadi
pO3pOo0JIEHHST MPOCTOPOBOI MOJEN Al ONUCY YMOBHMX HAaBaHTa)XEHb Ha CTaleBl Oalku
HECHUMETPUYHOTO Hepepisy MpH CyMICHIN il MONMEepeyHOro 3TUHY i BUMYIIEHOTO KPYYCHHS.
[IpocTopoBa MOe)Ib YACTKOBO 3aKJIa/ICHa B €BPOIEHChKi HOpMU npoekTyBaHHs EN 1993-1-1
[5], sixi 10O3BOJSIOTH BpaxyBaTH Pi3HOMAaHITHI YMOBHM HAaBaHTa)XCHHs Ta BUJAU CIIOP, YMOBH
po3kpituieHHs. IlouaTkoBe BHMKpUBIEHHA Oalku TYT HPUHMAETbCA BXKE SAK I'PAHUYHO
JIOITyCTUME 1 BHU3HAYAETHCS 3aJICKHO BiJl BUAY KPUBOI BHKPUBJICHHS, THUITYy IOIEPEYHOTO
nepepizy i POJILOTY OaJky. Meroauka pPO3paxyHKy
EN 1993-1-1 [5] Oimpm BiakpuTa A7 NPOCKTYBalIbHHMKA Ta OUIbIIe NpU3HAueHA s
MAaIIMHHOTO PO3paxyHKy Ha Biaminy Big metoauku JBH B.2.6-198:2014 [1], ne Ginblricts
napaMeTpiB MPUXOBAHO B TaONHUIX 1 CHOPOIICHUX MiAxojaxX. Tak BIUIMB IMOYAaTKOBUX
HEIOCKOHAIOCTEN (30KpeMa, MOYaTKOBOIO BUKPUBIIEHHS OCl OalKky B IUIOLIMHI HailMeHIIOl
KOPCTKOCTI1) YaCTKOBO BPaxOBaHO BBEJEHHIM KoedillieHTa yMOB pOOOTH.

SIKmo ¢akTHUHE BUKPUBICHHS IEPEBMIIY€E IOMYCTUMY BEIMYUHY, BCTAHOBJIEHY 3a
noroMororo  ¢opmynu (6) i tabmumi 1, HEOOXiMHO BU3HAYUTH JIOJATKOBI HOPMAIbHI
Hanpy>KeHHs oOad 3riiHO 3 Meromukor JICTY B.B.2.6-210:2016 [6], mo crnmpaeThcsi Ha
po6oTty [7], 1 MOPIBHATHU iX 3 JOMYCTHUMHUM 3pPOCTaHHSAM Hampys>kKeHb, TOOTO 3 PI3HUIECIO MIX
3HAYeHHSM PO3PaxXyHKOBOro omnopy Ry, abo (akTH4HOI rpaHuIll TEKy4OCTI Oy Ta 3HAUYEHHIM
HOpPMaJIbHUX HaNpy’KeHb y HEBHKpUBJIEHIH Oamui o. Burmsg dopmyn y Tabmumi 2 gemro
3MIHEHUH 1 IpU3HAYEHUH JUIsI CUMETPUYHOI JBOTaBpoBoi Oanku. IleperyMOBOIO METOIUKH €
NPUMHATTS KPUBOI, 110 BiAMOBIAa€e GyHKIIIT BUKPUBIIEHHS, 32 KBapaTHY Mapadoiy.

Tabauys 2
JloxaTKOBi HOpMaJIbHI HATIPYKeHHs Y 0aJIli 3 BUKPUBJICHHAM
Bu HaBaHTaXE€HHS
3ocepemkeHa cuiia mocepeinHi NpoiboTy | PiBHOMIpHO-pO3MoiiieHe HABAHTAXKEHHS
_ Feq Ebh _ Ebh
: th(kt/,) ) th(k?/,) th(kt/,)
,{If =1—-—— ‘uq =1 — .
Kkt Kty K,

Ilpumimka. F — 30cepekeHa Cuia; ¢ — pIBHOMIPHO PO3MOiICHe HABAaHTAKEHHS; €y —
. If GI
CTpiiia BUKPUBJICHHS; G — MOAYJb 3CyBY; k = ;t — 3rUHAHO-KPYTHJIbHA XapaKTePUCTHKA,
[a)

I; — MOMeHT iHepiii TpH BiUIbHOMY (YHUCTOMY) Kpy4eHHi; [, — CEKTOpIaJIbHHH MOMEHT
iHepuii; b — mmpuHa nosicy 6anku; h — BUCOTa OAJIKH;
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Bapro 3a3naunTH, 110 BiquyTHUMHE Henoiikamu metoauku JJCTY b.B.2.6-210:2016 [6]
€ HEeBpaxyBaHHS DPIiBHS (MicCIsl) PUKIAJICHHS HABAHTAXKEHHS MO BUCOTI OalKM Ta HAsSBHUX
EKCIICHTPUCHUTETIB Y HECUMETPUYHHUX TOMEPEYHHUX Tepepizax, M0 ¥Ie He B 3armac MIIHOCTI.
YTOYHEHHS 1 TOPIBHSAHHS 3a3HAYEHOT METOIMKH HaBEJACHO B HAYKOBiH cTaTTi [§8].

Bucnoeok. BucBiTieHl Ta pO3MISHYTI MAXOAM MIOJ0 BU3HAYCHHS JIOMYCTHMHUX
BUKPHBJICHb CTAJICBHX JBOTABPOBHX OaJOK y TOPH3OHTAIBHIN IUIOMIMHI MOXYTh OyTH
BUKOPUCTAaHI 3 JOCTaTHHOI TOYHICTIO TIPH BIJHOBJIEHHI TOIIKO/KEHUX EJIEMEHTIB
BUpOOHMYMX OyJiBesib. He 3Bakaroun Ha MEBHI HEJIONIKH, SKUMHU HAIUICHI METOJIU, B HUX €
OUeBHHA TEpeBara — BOHU BIAMOBINAIOTh HOPMaM MPOEKTYBAaHHS CTAJECBHX OyiBEIbHUX
KOHCTPYKITIH.
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ITPOI'HO3 TEXHIYHOI'O CTAHY TA HABAHTAKEHOCTI BYJAIBEJIb
31 CTAJIEBUM KAPKACOM 3A AHAJII3OM
IX ITMHAMIYHUX XAPAKTEPUCTHK

Hasupos L. 1.1, x. T. 1., gom., Ya6an B. I1.2, x. T. H., J011.,
Kosryn-Topoa4osa T. A3, k. T. u., 1o11., Fory6eBa-Cynakina B. A.*, maricTpantka
Ilpuoninposcvra depoicasna akademisi OyOi6HUYMBA mMa apximeKmypu
! davydov.ihor@pdaba.edu.ua;  chaban.viacheslav@pdaba.edu.ua;

3 kovtun-horbachova.tetiana@pdaba.edu.ua; * 19008.golubeva@365.pgasa.dp.ua

Ilocmanoexa npoonemu. Ilonii B Ykpaini, moB's3ani 3 arpeciero Pocii, 3emiierpycu y
Typeuunni Ta Cupii y 2023 poui He TuUIbKM OOypHWJIM BCE JIIOACTBO, a W IOKAa3alH, IO
CydacHMH piBeHb Oe3neku (30epekeHHs CBO€l IUINCHOCTI) OymiBelb, CHOPYd Ta
1H(PaCTPyKTypH HE BiIMOBIIA€ ICHYIOYMM 3aBJaHHAM Yy Taily3i IMHAMIKH Oy/IiBesb Ta CIIOPYI.

Biithu Ta karactpodu, MpUpoOIHI JIMXa CTAIM MPUYMHAMH ITIOBHUX pyHHYBaHb OyIiBEIb
ta cnopynd. lle BiamoBimae BUMOraM ICHYIOYMX HOPMATHBHHUX JOKYMEHTIB. 3aBIaHHs
TUHaAMIKK OymiBelIb Ta CHOPY/ MOTPeOyIOTh HOBUX IIIXOMIB Ta 1HHOBAIIM y NMPOCKTYBaHHI,
OyIiBHMLITBI Ta po3paxyHKax, I100 3a0e3meunTy Oe3neKy Ta KHUBYJiCTh OyiBeNb Ta CIOPY/ B
yMOBaX MPUPOTHUX BIUIMBIB 200 BIHCHKOBUX JIii.

CaMe TOMYy aBTOpHM pPO3BUBAIOTH METOAM IIJTOTOBKH CIICHIANICTIB IS IIBUIKOI
NPaKTUYHOI OIIHKM TEXHIYHOTO CTaHy KOHCTPYKIH Ta CHOPYH, VIS SKHX MOXe OyTH
YCKJIAHEHUH JOCTYI JJIS Bi3yaJbHOTO Ta IHCTPYMEHTAIBHOTO OOCTE)KEHHS 3a CTaHIApPTHUMH
MiIX0JaMHU 70 OI[IHKH TEXHIYHOTO CTaHy, PEMOHTYy Ta po3paxyHkiB [1—3]. Hampukmian, mis
YaCTKOBO TOIIKO/DKEHUX KOHCTPYKIH, Ui 3arMONeHUX Y TPYHT €JIEMEHTIB IiJBAJIbHUX
npuMilieHb 1 (QyHAaMEHTIB, JAJsS 30H, I1HTEHCHMBHO HaBaHTAaXEHHUX TEXHOJIOTIYHUM
oOJlaIHaHHSAM, PO3BENEHHIMH TPYOONPOBOMIB 1 T. JI.; MOBEPXOHb 3BAPHMX IIBIB Ta 1HIIMX
3’¢IHAHb.

[HCTpyMEHTH 111 TaKOTO ITWHAMIYHOTO aHalizy OyniBedb i CIOpy/A MOBHHHI BKIIOYATH
BUKOPHCTaHHS KOPEKTHHUX MOJIENICH, OUThII TOYHMX 1 KOMIUIEKCHHX MPOTPAaMHHX IaKEeTIB, a
TAaKOK OUIBII peTeNbHY OLIHKY SIKOCTI JaHWX 1 MapaMmeTpiB, IO BHUKOPHCTOBYIOTHCS B
pO3paxyHKax.

Mema podomu nonsrae B IpOrHO3yBaHHI 3MiH HABAHTAXKEHOCTI Oy 1iBEIb 31 CTAJICBUMH
KapKacaMy 3a iX JTUHAMIYHUMH XapaKTepUCTHKaMHU. [IpOMOHYEThCS BpaxOBYBaTH HEIOJIKH
CIIOPYJT 31 CTAJEBUX KOHCTPYKIIiH: cimalOki aemrdepHi KOTUBAHHS, MiABUIICHA THYYKICTh Ta
HU3bKI YACTOTH BJIIACHUX KOJMBaHb, - 1100 MBUAKO 0€3 JETaTbHOrO OOCTEXKCHHS
NpOaHalli3yBaTH OCHOBHI KPUTEPii TEXHIYHOTO CTaHy OyAiBeJIbHUX KOHCTPYKIIii [4—5].

Ocnosna wacmuna. PoO3TIsiIaeTbcss TMPOMUCIOBA OydiBIS 3 HECYYHM CTaJCBUM
KapKacoM IpSIMOKYTHOI popmu B Ti1aHi 3 po3mipamu 18x18 M BucoToro 40 M 3 MOHOJIITHUMHU
3arJIMOJICHUMH 3113006 TOHHUMH KOHCTPYKIIisIMH MmiaBairy. [IpocTopoBa >KOpPCTKICTh KapKaca
3a0e3nedeHa CIJIbHOI0 POOOTOI0 HECYYMX CTalleBUX PaM Ta CHCTEMH BEPTHKAIBHUX 1
TOPU3OHTAIILHUX 3B'SA3KiB. Y OY/IiBIII PO3TAIIOBaHI BUMPOOYBAJIbHI CTEHIH, IO CTBOPIOIOTH
JTUHAMIYHI HAaBaHTa)XCHHS, MOCTOBI KpaHHM BaHTaxomiaiomHicTio 11 Tc Ha Bigm. +35.860.
KoHcTpykIlii MOKpHUTTS 10 KpalHIX BiCsSX BUKOHAHI y BUTUISI OAJIOK 13 MPOKATHUX JIBYTaBPiB
Ne 20. o cepenniM BicsiM BUKOHaHI ()epMHU MOKPUTTS: BEPXHiil MOSAC 1 OMOPHI POCKOCH —
HEPIBHOMOMIOYHI TpokaTHiI KyTkH 130x90%8 mm, HWKHIM MOsSC — pPIBHOMOJOYHI MPOKATHI
KyTKH 63X8 MM, pO3TATHYTI PO3KOCH — PIBHOIOJIOYHI MPOKaTHI KyTKH 50X6 MM, CTHCHYTI
PO3KOCH — PIBHOIOJIOYHI MPpoKaTHI KyTKH 100%8 MM, CTiiiku — piBHOMOMIOYHI MPOKATHI KyTKU
50%x6 mM. Bysnu crionmydenHs gpepM, OaJToK Ta KOJIOH BUKOHAHI )KOPCTKO. [IporoHn mokpuTTs
BUKOHAaHI 3 mpokatHuX miBenepiB Ne 16. KosioHu cTaneBoro kapkacy BHKOHaHI 31CTaBHOTO
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CYIUILHOTO 3BapHOTO Tepepidy i3 mpokartHux mBeiepiB Ne 30 Ta po3B'si3aHi cUCTEMaMu
BEPTUKAJIbHUX XPECTOBUX 3B'A3KIB MO MEPUMETPY 3 PIBHONOJIOYHMX NPOKATHUX KYTKIB
100x8 MM, a TakoX TOPU3OHTAILHUMH BiTpoBHUMH (pepmamu Ha BimMm. +12.000 Ta +24.000,
HiIKPAaHOBUMHU Ta TajJbMIBHUMH (epMaMu, 3aMKHYTUMH CUCTEMaMU KOHCTPYKLIN 3B’s3KiB 1O
BEPXHIX 1 HIKHIX Mosicax (pepM MOKPHUTTS 3 OJUHOYHUX PIBHOMOJOYHUX MPOKATHUX KYTKIB
100x8 mm. I'opu3oHTanbHI BITPOBI (pepMU BHUKOHAHI 3 MOSACAMH 13 HMPOKATHUX LIBEJIEPIB
Ne 16, 30 Ta rpaT i3 crmapeHHX MPOKATHHUX PIBHOIMOJIOYHHUX KyTKiB 63x6 mwm. I[limkpaHoBi
KOHCTPYKLIi pepM: BepXHiil 0sC BUTOTOBICHUN 3 MPOKATHUX ABOTaBpiB Ne 36 3 HaKIaaKOIO
no BepxHboMy mosicy 330x16 mm. Hwkriid mosic Ta OMOpPHI PO3KOCH BHUKOHaHI 3
HepiBHOMOJMYHUX MpoKaTHUX KyTKiB 130x90x10 mm. Po3kocu BHKOHAHI 3 piBHOIOJOYHUX
npokaTHUX KyTkiB 100x8 mm. BOymoBani Maiinanunku BuKoHaHi Ha BinMm. +4.000, +8.000,
+12.000, +16.000, +20.000, +24.000. Hecyui Oanku MmaiiiaH4uKiB Ta OajaKy 3allOBHEHHS
BUKOHaHI 13 mpokatHux aByTaBpiB Ne 30, mBenepiB Ne 30, 16. Ilo Gankax BHKOHaHMN
pudiaeHuil cTaneBHii HACTWJI 3aBTOBIIKM 6 MM. 3amOBHEHHSI CTIH BUKOHAHO Yy BHIVISII
CHUCTEMHU JIETKOCKHIYyBAJIbHUX KOHCTPYKIiH 13 HaBICHMX IIWTIB-TIAHENEW IO CTaJleBUX
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Ha pucynky 2 mpuBeaeHi miarpamu 3miHu 10 9acTOT BIIACHUX KOJHMBAaHb ISl PI3HUX
CXEM Ta CTaHy 3B'SI3KiB, KOJIOH Ta pHUreJiel KapKaca 1o BapianTax 2—0.

[MomKomKeHHST KOXXHOTO OKPEMOTO THITy KOHCTPYKI BiNMOBIZAalOTh TNEBHOMY
XapakTepy 3MiH YacTOT BJIACHUX KOJIMBaHb Kapkacy. KpiM TOro, KiIbKiCHMH BIUTHB I10-
pi3HOMY BinoOpaxkaeTbest 1t popM konuBanb. Hanpuknan, mist ¢opm 1-2, oOymoBiaeHHX
HaOIBIIMMH 3TMHAIBHUMHU KOJUBAHHSAMU KOJIOH, SIKI HPU3BOIATH JIO TMOCTYHNAJIbHUX
nepemimienb nepekputrTiB. [na dopmu 3, oOymoBieHOi HaMOLIBIIMMHM 3TUHATBHUMU
KOJIMBAaHHSMM KOJIOH, SIKI HIPU3BOASTH JO 3aKpy4YyBaHHS MEPEKPUTTIB IIOJ0 BEPTHKAIBHOI
oci. [lnsa popm 4—10, 06yMoBII€eHUX HAHOUIBIIMMHU 3TUHATIBHUMHU KOJIMBAHHSAMHU KOHCTPYKLIN
HNEepeKpHUTTIB 1 KONOH. TTomKOKEHH! KOHCTPYKIIM MOYe MPUBECTH 10 3HMKEHHS 3HA4YEeHb
4acToT MeBHUX (GopM KoinuBaHb A0 60 %. TakuM yMHOM, Yepe3 3MIHU XapaKTepy 4acToT 1
¢opM KOJIMBaHb MOKHA CIIPOTHO3YBAaTH HASBHICTh IMOIIKOPKEHb 1 MEPepo3MOIiNT 3yCHIIb 1
nepeMinieHb KOHCTPYKITiH KapKacy.

f, [
H2 m3 W4 W5 1 6
8 o Q
7 0 o]
6 o Q
50 o
4 0 °
3 0 o]
2o ]
h I . I I I O
, B'm
1 popma 2 dopma 3 dopma 4 popma 5 ¢popma 6 popma 7 dopma 8 dopma 9 dopma 10 dopma
2 3 4 5 6

1 dopma 0,395 0,407 0,402 0,356 0,275

2 dopma 1,186 1,333 1,083 0,742 0,685

3 dpopma 1,648 2,266 2 2 1,447

4 popma 2,084 2,785 2,389 2,27 2,082

5 dopma 2,504 3,535 2,789 2,499 2,497

6 dopma 2,588 4,532 3,787 3,129 2,723

7 dopma 3,008 5,293 5,229 4,147 3,677

8 dopma 5,035 5,439 5,374 5,284 5,08

9 dopma 5,292 6,204 5,383 5,604 5,29

10 dopma 5,644 7,53 7,379 6,854 6,121,

Puc. 2. 3minu wacmom enacnux KoaueaHv 3an1exicHo 8i0 MEXHIUHO20 CMAHY 36'A3Ki8,
KOJIOH Ta pueenet, Iy

Hampuknan, BHACHiIOK IMOUIKO/KEHHS 3B'SI3KIB 10 BEPXHHOMY Ta HW)KHBOMY TOSICY
dbepM TOKpUTTS (BapiaHT 5), BiIOyIEThCS 3MEHIICHHS MPOCTOPOBOI )KOPCTKOCTI KapKacy Ta
BiJIMOBIIHE 301IbIICHHS 3yCWIb y (pepMax Ta KOJIOHAX.
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Puc. 3. 3minu entop no3006sicnix 3ycune 6 enemenmax gepmu NOKpUmmsi, mc

Bucnoeok. ]Ins MBUAKOTO TPOTHO3Y TMOIIKO/KEHUX HECYUYMX KOHCTPYKIH Ta
MPUCKOPEHHS OTPUMAaHHS BUCHOBKY MpPO TEXHIYHMI CTaH CTAJIEBUX KOHCTPYKIIH B IIOMY
MOYKHa BHKOPHCTOBYBATH IX JUHAMIYHHMNA aHalli3 — 3ICTaBJIEHHS 4YacTOT Ta (HOpM HIKUMX
KOJIMBaHb HECYYHX KOHCTPYKIIIH, SIKi € IHTerpaJbHUM MOKA3HUKOM MIIIHOCTI Ta >KOPCTKOCTI
KOHCTPUKTHBHOI cucTeMu. [[Jist 11b0r0 HEOOX1AHO MPOaHAi3yBaTH OOMEKEHHS Ta pO3POOUTH
YiTKI pEeKOMEHJallli MPOBEJEHHS HATypPHUX JAMHAMIYHUX BHUIPOOyBaHb B KOMILIEKCI 3
MOTIEPETHIMH Ta OCTATOYHUMU JTMHAMIYHUMU PO3paxXyHKaMHU.

Takuii miaxXia TakoX IMOJIETIIYE PO3pPOOKY CHEIiaIbHUX KOHCTPYKTHBHHUX 3aXOJiB Ta
pimeHs moa0 O0poThOM 3 BIAMIYEHUMH HEAOJNIKAMU TPH MPOEKTYBAaHHI CTAJEBUX
KOHCTPYKITIH.

Choucox BUKOPUCTAHHUX JIZKEPEST

1. OuiHKa TEXHIYHOTO CTaHy CTaleBUX OyIiBEIbHUX KOHCTPYKIIN, 110 €KCILTYaTyIOThCS:
JCTY b B.2.6-210:2016. Kwuis : Minperion Ykpaiau, 2017. 80 c.

2. PeMoOHT 1 miAcWUJIEHHS HECYYHX 1 OTOPOKYBaJIbHHX OYIiBEIbHMX KOHCTPYKIHM Ta
ocHOB Oymuienb Ta criopyn : JJCTY b B.3.1-2:2016. Kuis : 11 «YkpHAL», 2017. 67 c.

3. Cranesi konctpykuii. Hopmu npoexrtyBanns: JIbH B.2.6-198:2014. Kuis : Miuperion
VYkpainu, 2014. 199 c.

4. Davydov Ihor, Chaban Viacheslav, Kovtun-Horbachova Tetiana. The analysis of
technical condition of tower steel frames according to their dynamic characteristics.
Innovative Technologies in Construction, Civil Engineering and Architecture : the book of
abstracts of the 18™ International Scientific and Practical Conference. 2020. Pp. 24—27.

5. HasbyioB M. U. OneHka TEXHUYECKOTO COCTOSIHUS M YCHJICHME METaJUIM4eCKHX
KOHCTPYKIIMA ~ MadThl ~ MOOWIBHOM  cBsizu. Cmpoumenvcmeo, — MmamepuanosedeHue,
mawunocmpoenue. 2018. Bei. 104. C. 121-128.
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VIIK 624.05

TEXHOJIOT'TAA BUPOBHUIITBA EHEPT'O3BEPITAIOYHNX
CTIHOBUX KOHCTPYKIIN

Nanuaenxo L. O.%, acmipant, Illatos C. B.2, 1. 1. H., mpo¢., Foxyouenxo O. L3, . T. H., 1011,
Jlango €. O.%, . T. H., 1011, C. H. C.
Ipuoninposcvka depoicasna axademis 6y0ieHUYMEa ma apximexmypu
'danylenko.ihor@pdaba.edu.ua; 2shatov.serhii@pgasa.dp.ua; 3alexgol@ua.fm;
“lando.evgen@pdaba.edu.ua

Ilocmanoeka npoonemu. 3a 1Ba poku BiiHU pd mpotu YKpaiHu, OKymHailiiHi Biiicbka
MOIIKOAWIIM a00 3HMINUIIN BEJIUKY KUIBKICTh OymiBeabHUX 00'ekTiB. Ha choromHimmHiN A¢HB,
IIBUJKE 3BEJCHHS EHEeproeeKTHUBHUX OyIiBeNbHUX O00'€KTIB, HEBEIHKOI CO0IBapTOCTI,
aKTyanbHe K HiKoiaW. [ mBuakoro OymiBHUIITBA €HEProe(EKTHBHUX Ta BITHOCHO HE
JOPOTHX O00'€KTiB, JOIJIIBHO 3aCTOCYBAaTH BHUIOTOBJIEHHS OyNiBEIbHUX KOHCTPYKLINH Ha
3aBOJIaX  3aJi300€TOHHMX KOHCTpyKIik. I[IIBUAKICTH 3BEeIEHHA MOXHA  IABUIIATH
BUKOpDHCTAaHHAM  TexHomorii  OymiBenbHoro  3D-mpyky  [1].  [ns  30inblieHHs
eHeproe(EeKTUBHOCTI CJIiJT BUKOPUCTOBYBAaTH OyIIiBEJIbHI MaTepialid 3 €Heproz0epirarouuMu
BJIACTUBOCTSIMHU.

Mema  pooomu monsrac 'y po3poOmi  OOmajHAHHS ~ JJII  BHTOTOBJICHHS
eHepro30epiralounx CTIHOBUX KOHCTPYKLIH, BUKOPHCTOBYIOYM TEXHOJIOTIi OyIiBEIbHOTO
3D-apyxy.

Ocnosena uacmuna. Meton OyIiBHULITBA IO BHUKOPHCTAHHIO TEXHOJOTIH BHPOOHMIITBA
€Hepro30epirarounx CTIHOBUX KOHCTPYKIH, TMomiOHe 10 OyJiBHUIITBA 3 BHKOPHUCTAHHSIM
CIIT maneneii [2], TeXHOMOTIH TaHETBHOTO Oy/TiBHHIITBA [3].

Jlna peamizarii BUpOOHMIITBA €HEPro30epiratouux CTIHOBUX KOHCTPYKIIH 3arporoHOBaHA
HACTYITHa TEXHOJNOriyHa JiHis (puc. 1). Y BupoOHHMYe mpuMimeHHs 13, BCTaHOBIIOIOTH
OyniBenbHuil 3D-mpuntep 1 Ta KkpaH mpomborHoro tumy 10. BynmiBenmbHum 3D-mpunTepoM
JPYKYIOTbCS eHepro3oepiraroui CTiHOBI KOHCTpyKIii. TpaHcnoptHuM 3acoboM 12 HaapykoBaHi
eHepro30epirarodi CTIHOBI KOHCTPYKIIIi TEPEBO3SITHCS Ha Oy/IiBeIbHUI MaiiTaHUMK, MicCIie 300pKH.
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Puc. 1. Texnonoeiuna ninisi upobruymea xoncmpyxyii memooom 3D-opyxy:

1 — 3D-npunmep; 2 — nputimanvhi OyHKepu OJist MIHEPATbHUX CKAAO08UX, 3 — 003amopu
OJ151 MIHEPANbHUX CKAA008UX, 4 — cmpiuKosi Konseepu,; 5 — ckiao yemenmy,; 6 — 003amop
yemenmy, 7 — 28UHMOBULL KOHBeED,; 8§ — OeMOHO3IMIULY8AY YUKTYHOL Oii;

9 — nakonuuysanvhul OyHKep npunmepy, 10 — Kpan nporbomuoco muny;

11 — 6ydisenvui koncmpykyii; 12 — mpancnopmuuii 3acio; 13 — eupobruve npuminyeHHs

43


mailto:1danylenko.ihor@pdaba.edu.ua
mailto:2shatov.serhii@pgasa.dp.ua
mailto:ALEXGOL@UA.FM
mailto:lando.evgen@pdaba.edu.ua

«[pocyBaHHs1 eHeproedekTUBHOCTI Ta niarotoBka daxisuiB ans Biadbyaosu YkpaiHu» (13.03.2024 p., m. [IHINpo)

3a npyruM BapiaHTOM BHTOTOBJICHHS KOHCTPYKIiH, OETOHHA CyMIIl JOCTaBISETHCS
OeTtoHO3MiTyBayeM 2 (puc. 2).
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Puc. 2. Texnonociuna cxema upobnuymea 6yoigenvHux KoHcmpykyii memoodom 3D-0pyky
3 BUKOPUCMAHHAM A8MOOEMOHO3MIULY8AYA:
1 — 3D-npunmep; 2 — asmobemornozmiutygay,; 3 — npuimanrbHull OyHKep 01 OemoHy;
4 — bemononacoc, 5 — bemononpogio, 6 — KpaH npoibOmHo20 muny, 7 — 0y0igenbHi
KOHCmpyKyii; 8 — mpancnopmuuil 3acio, 9 — 6upooHuYe npumingenns

Koncrpykiiss  OyniBenbHOI maHedl |y  METaleBOMY  KapKaci  CKIIAJAeTbesl 3
03100m0BaIbHOrO mapy 1, 6eToHHOro mapy 2 3 apMaTypHHUM MarepiaioM 3, MeTaleBOro
kapkacy 5. CTIHOBI KOHCTPYKIIii, AJi MiJABHUILEHHS €Heproe(eKTUBHOCTI yTEIJIEHl MapoM
yreroBada 4. [ MOHTaxy nepeadayeHo 3akiajiHi eJIeMEeHTH 6Ta MpoiMu 1jis 3'eIHaHHS 7

(puc. 3).
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Puc. 3. Koncmpyxkyis 6ydigenvHoi naneni y Mmemanesomy KapKaci:
1 — o3000a108anvHUL Wap; 2 — Oemoni wapu; 3 — apmamypHuli mamepian; 4 — ymennoeau;
5 — memanesuii kapkac, 6 — 3aK1A0HI eremMeHmuy, 7 — NpouMu 05 3'€OHanHs
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EneproedexTuBHi CTIHOBI KOHCTPYKIIii, BHTOTOBJISIOTH BHKOPHUCTOBYIOUH METAJIEBY
onanxyOky. CTiHOBa KOHCTPYKIIisl BKJItoyae B ce0e: o3100moBanbHui map 1, 6eToHHu# map 2,
apMaTypHH MaTepian 3, yTerunoBad 4, 3aKiIagHI €JIEMEHTH 5, MpoWMH I 3'€THAHHS 6

(puc. 4).

e

Puc. 4. Koncmpykyis naneni supoonenoi 3a 00nomozor memanesoi onanyoKu:
a - 3 NepBUHHUM 030001108ANLHUM UWAPOM, O - 3 3aKTIOUHUM 03000108ATILHUM UWADOM,
1 — 030006n108anbHUL Wap, 2 — bGemonHi wiapu, 3 — apmamypHuil Mamepia,
4 — ymennrosau, 5 — 3aKNa0HI enemenmu, 6 — npoumu 0jis 3'€OHAHHSA

BapiantoM BukoHaHHS eHeproe()eKTHBHOI CTIHOBOI MaHeli € BUPOO 3 MOPOKHUHOIO, B
sKiii BOymoBaHi BikHa Ta aBepi (puc. 5). Taka maHenb MICTHTH: 037001OBabHUN 1map 1,
OeToHHMI map 2, apMaTypHUi Mmarepian 3, yTeruroBad 4, METaJeBHHA Kapkac 5, 3akiiagHi
€JIEMEHTH 6, IPOMMHM 117151 3'€THAHHS 7, BIKHO 8.

E_

T

Puc. 5. Koncmpykyis 6yodisenvroi naneni y memaneeomy Kapkaci ma 3 60Y008aHUM BIKHOM.
1 — 030006n108anbHUL Wiap, 2 — bemoHHI wapu, 3 — apmamyprull mamepiai; 4 — ymenuoeay,
5 — memanesuil xapxac, 6 — 3aK1A0HI enemeHmu,; 7 — npoumu 0 3'cOHanus; 8§ — GiKHO
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Enepros3bepiratoui CTiHOBI IaHeNi TPaHCIOPTYIOThCS Ha OymiBeIbHHN MaiTaHYHK.
30uparoThcsi MK cO00I0 3a JOMOMOror OonToBux 3’emHaHb (puc. 6). Lle mo3Bomsie
M IBUIIATH MIBUAKICTH 300pKH OyTiBEIILHOTO 00’ €KTa.
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Puc. 6. 3acobu 3'eonanns 6yoisenvrux 6510Ki6

Bucnoeox. Buxopucranus OyaiBesnbHoro 3D-npyKy AOLIBHE y MIPOLEC] BUTOTOBICHHS
eHeproe(PeKTUBHUX CTIHOBUX KOHCTPYKIIH, 3 MOJANbIION 300pPKOI0 LUX KOHCTPYKIINA Ha
OyzniBenbHOMY MaiaaH4MKy. LI TexHOMOris 103BOJIMTH 3MEHIIMTU BUTPATH Ha OyIIBHUITBO
00’€KTa, MIABUIIUTU IIBUAKICT OyIIBHMIITBA O0’€KTa, MiJBUIIUTH €HEProePeKTHUBHICTh
OyIiBeIbHOTO 00’ €KTa.

Cnncox BUKOPUCTAHMX JIZKepeJt

1. Caiir «Cobod» : CsitoBuii migep y pimennsx ans 3D OyaiBenbHOro ApyKy.
[Enextponnwmii pecypc]. URL.: https://cobod.com/

2. Caiit «Bauenhaus» : Bbymunaku i3 CII1 naneneit. [Enexrponnmii pecypc]. URL:
https://bauenhaus.ua/uk/montazh-sip-panelei/

3. Caiir «ProfiKarkas» : Kapkacue ta momynbHe OyaiBHULTBO. [EjexkTponnuit pecypc].
URL: https://profikarkas.com.ua/uk/usefularticle/65-stroitelstvo-sbornogo-karkasnogo-doma-
v-germanii-za-2-dnya
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VK 621.316

MOIE/IIOBAHHA TA PO3PA3XYHOK EOEKTUBHOCTI COHSAYHOI
EJIEKTPOCTAHIII JJIs1 O®ICHOI BYAIBJII 3 BUKOPUCTAHHAM
HNUO®POBUX IHCTPYMEHTIB (SAM Bin NREL)

Hemuaos O. JI.1, crya.-marictp, Kopaas O. 0.2, k. T. H., 011, C. H. C.,
IOpuenxo €. JI.3 k. 1. 1., go11., ¢. H. ¢., Croasip 0. C., crya.-marictp,
UYepnumienko B. M., ctya.-marictp
Ipuoninposcvka depoicasna axademis 6y0ieHuymMea ma apximexmypu
122249-eeb.demydov@365.pdaba.edu.ua; 2koval.olena@pdaba.edu.ua; *yel@pdaba.edu.ua

Ilocmanoexa npoonemu. Po3ropraHHs COHSYHUX CTaHINA y KOPIOPATUBHOMY CEKTOpi
HaOyBae OCOOJIMBOI aKTyaJbHOCTI Yy CBITII IOOanbHUX 3yCHIIb 31 3HMKEHHS BYIVICIIEBOTO
CJiTy Ta IiJIBUIICHHS CHEPreTHYHOi He3anexHocTi. OHak, 3a0e3NeYeHHS MaKCHMabHOT
e(EeKTUBHOCTI LMX CTaHIIA BUMAara€ TOYHOTO IHM(PPOBOTO MOIETIOBAHHS I PO3PAXyHKY
NOTEHIIIMHOTO BUPOOHHUIITBA SHEPTil Ta BU3HAYCHHS ONTHMAJIBLHHUX TapaMeTpiB cucteMu. Take
MOJZICTIIOBAHHSI € HEBIJ'€MHOI0 YaCTHHOIO MPOEKTYBaHHS, OCKUIBKM Tependadae BpaxyBaHHS
MICIIEBUX KJIIMAaTUYHUX YMOB, CE30HHUX KOJHMBAHb I1HCOJIAIII Ta IMOTEHIIHHUX TIHBOBUX
BIUIMBIB, SIKI MOXYTb ICTOTHO BIUIMHYTH Ha NPOAYKTHUBHICTH (DOTOCNEKTPUYHI MaHEJEH.
VY 11bOMY KOHTEKCTI MM CTHUKAEMOCS 3 MPOOIeMOI0 BUOOPY Hale(EKTUBHIIIOTO Ta EKOHOMIYHO
BUTIIHOTO PIIICHHS I [MU(QPOBOTO MOACIIOBAHHS COHSYHUX CTaHIii. Po3poOka Takux
NPOCKTIB BUMArae BUKOPUCTAHHS MPOTrPaMHOTO 3a0€3MeYCHHs, 3/IaTHOI0 TOYHO IPOTHO3YBaTH
BUPOOHNYI MOKa3HUKH Ta OLIHIOBATH OBEPHEHHS 1HBECTULIIH.

Mema pooomu. BuxopuctanHs 1HPPOBUX IHCTPYMEHTIB Ui  IOMEPEIHBOTO
MOJICITFOBaHHSI BUPOOJICHHSI COHSYHOI eHeprii Ha KOHKpeTHHX 00’ekrtax. [[ms peamizamii miel
MeTH OyJI0 TPOBEJIEHO aHami3 NoTpedu B eHeprii odicHoi OymiBii, BHOIp KOMITOHEHTIB
CHCTEMH, PO3PaXYHOK iX MPOJYKTUBHOCTI Ta OI[IHKA €KOHOMIYHOI €()eKTHBHOCTI MPOEKTY.

[TomiepenHe nocipKeHHsT TIOPHIHOI COHSYHOI EJEKTPOCTAHINi 3 aBTOMATHYHHM
NepeKIIoueHHIM Ui odicHOT OynmiBii Moka3ye ii €KOHOMIYHYy BHUTOAY Ta TMOTEHIHaN IS
CTaJIOTO PO3BUTKY CHEPTETHYHHX PIIICHh HA OCHOB1 CUMYJIAIIIT Ta (hiHaHCOBOTO aHamizy [1].

bazoBuM iHCTpyMEHTOM MOJENOBaHHS €(DEeKTUBHOCTI COHSYHOI cTaHMii Oyma oOpaHa
cucreMa System Advisor Model (SAM), po3poGiena HarioHaasHOIO J1abOpaTOPi€ErO
BigHoBmoBaHoi eHeprii (NREL, USA). SAM BUKOPHUCTOBY€THCS JUIsl TECTYBAaHHS Ta BaJIiaaii
MOJIeTICH KOHIICHTPOBAHUX COHSYHHMX CHEPTeTHYHUX YCTAHOBOK BiJIOBIIHO JI0 MIXKHAPOIHUX
HACTAHOB, JIEMOHCTPYIOUYM BHCOKY TOYHICTH 1 BIJMOBIAHICTH LUX MOIENeH [0
PEKOMEHIOBAaHUX METOJUK OIlIHKH [2].

Brurouae  posmmpeni  GyHKINT  JUISL OMIHKM  TPOXYKTHUBHOCTI Ta EKOHOMIYHOI
e(EKTUBHOCTI  COHAYHHX  (OTOCTICKTPUYHUX  CHCTEM, KOHIICHTPOBAHMX  COHSYHHX
€HEepreTUYHUX YCTAaHOBOK, BITPOBUX €NEKTPOCTAHIIIN, T€0TePMaIbHUX yCTAaHOBOK Ta 1HIINX
THITIB BiJTHOBIIFOBAHUX JKEpe eHeprii [3].

Ocnoena wacmuna. OcHoBy po3po6ui JIBXX cuctemu 3 COHSYHOIO CTaHINEI CTaJO
oOpaHHs pimieHs Bijx kommaHiin Growatt — mupokuii CrieKTp pilieHb JIT COHAYHUX CTaHIIIH,
mo MOXyTh OyTu imeanmbHO  iHTerpoBaHi B odicHi  OymiBii, 3abe3medyroun
eHeproe(EeKTUBHICTh Ta ONTUMI3AIliI0 CIIO)KMBAHHS €HEPTii.

Ha mnepmiomy erami mocmipkeHHs Oyna po3paxoBaHa ToTpeda eneKkTpoeHeprii Ha
YKUBJICHHS €JICKTPUYHUX MPUCTPOIB OyIiBII il Yac aBapiifHOTO BiJKIIOUEHHS EJIEKTPOMEpexi
(4 TonmuHM A0 MyCKY IW3ENb-TeHEpaTopa) Ta IreHepaliil 4YacTKu €HEepronoTpeOr COHIYHHMU
naHensMu B iHIIM mepiog uacy. Takum ymHOM odicHa OymiBmi Bumarae 9,4 kBT mis
MOBHOIIIHHOTO (D)YHKIIIOHYBaHHS Ha TMPOT:3i 4 TOIUH.
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Consiuni Oarapei Ta iX KUIBKICTb — JJIs PO3TAlllyBaHHS COHSYHUX MaHenell Oyne
BUKOPHUCTAHO JaX MaHcapIHOro mpuMimieHHs. Haxun 26,56 rpagyciB 3 opieHTali€lo 3axia Ta
cxin. O6panunii Tun constyHux maneneit — PV LONGI LR4-72HPH-420M 420WP MONO 1o
16 B koxkHO1 3 ABOX 30ipok. [Taneni oOmamToBaHi OOXiAHUMH [10aMU ISl 3HUKECHHS €(EeKTy
3aTiIHCHHS.

HominanbHa notyxHicts 30ipku 6,720 Bt roa. JIBox 30ipok — 14 560 Bt rox. O6panmuii
HaMu 1HBepTOp crnpuitmMae noTyxHicTh DC mo 22500 Bt. 3arampHa mioma omHOi 301pKu
35,28 M2,

Ha npyromy erarmi gociipkeHb OyJ0 BHKOHAHO MOJEITIOBAHHS PIYHOTO BUPOOHUIITBA
€JICKTPOCHEPrii CUCTEMOI0 COHSYHHUX MaHenerd B gomatky SAM (System Advisor Model)
(nrel.gov). ExkoHOMIYHA CKJIaZiloBa B CUCTEMH PaxXye€ThCs 3 ypaxyBaHHS (elepalibHUX MUTbT
CHIA Ta iHmUX mporpam, 110 He J03BOJISIE 3MiHIOBAaTH HiHY oOnaaHaHHsA. CucreMa mae 6azy
JAHUX TIOTOAHHUX YMOB JUIsi KOXKHOTO MICIS IUIAaHETH Ta YPaxoBye 0arato pi3sHOMaHITHUX
BaXEIB BIUIMBY Ha €(QEKTHBHICTh COHA4YHOI craHiii. Tak Hampukian 3d MoJeTrOBaHHS
00’€KTiB HABKOJIO IO JAIOTh 3aTiHEHHA. 3a BUXITHUMH JaHWMH HAIIOi eHepronoTpedu Oyio
OTPUMAaHO PO3PaxXyHKOBY KIJIbKICTh MaHeNeH Ta iX Iuioma 30imach 3 po3paxyHKOM B CHCTEMI
SAM. byno npoBeneHO MOJENIOBAHHS PIYHOTO BUPOOHMIITBA €JIEKTPOSHEPrii MaHeIsIMH B
PI3HMX yMOBaX — 3 3aTIHCHHSIM jepeBaMH TaMm 0Oe3 Hboro. OTpuMaHi JaHHI HaJaIu
MOYKJTMBICTH OI[IHUTH OKYITHICTH CHCTEMH Ta TIOPIBHATH 11 B 3aJI€)KHOCTI BIJI JIOKAIlIl Ta I[IHU
Ha eJIEKTPOCHEPTIIO.

Bucnoexu. Pe3ynbratu NOCHIIKEHHS MHiATBEPUKYIOTh MOTEHINAN 1HCTPYMEHTY st
MOJICJTIOBaHHS COHSYHUX €HEPrOCHUCTEM, IO A€ 3MOTY OLIHUTU OUIBII TOYHO €PEKTHUBHICTh
iX BIPOBaKEHHS Ta CKOHOMIYHI MOKasHuWkH. CHcTeMa Hajlae MOXKIMBICTH Bidyami3aiii
MOKA3HMKIB Ta IBHUJIKOTO aHaIi3y pe3yJIbTaTiB.

Ha >xanp perioH Ta posramnryBaHHsS OyIiBii He crpusie e(peKTHBHOMY BHKOPHUCTAHHIO
CHUCTEeMH COHSYHOI TeHepalliil enekrpoeHeprii. JlepeBa, sKi CTBOPIOIOTh 3aTiHEHHS,
3HAXOIAThCS HA 3eMJIi MICBKOI paau Ta HE MOXYTh Oyau yCyHeHi. Alle HaBiThb 3 YMOBH
YCYHEHHS 3aTIHEHHS OKYIHICTh CUCTeMH 0e3 ypaxyBaHHs Jerpajallii maHeneil Moxke CKIAcTH
16 pokiB (3a HaIBHUMH L[IHAMH Ha €JEKTPOCHEPTiI0 a00 MEHIIIe MPH iX 3pOCTaHH1).

BuxopucranHs cUCTEMH HaKOMMUEHHS €Heprii y HIYHUI Yac 1o 3HIKeHOMY Tapudy 1ae
smory otpumaru JIBX cucremy pans 3a0esnedeHHs aBapiiiHuX motped Oymiimi  6e3
BCTAHOBJICHHSI COHSIUHUX MaHeseil. besyMoBHO cucTeMa Mae CeHC iJ] Yac BiiHU Ta aBapiliHUX
BiJIKITIOYCHB KUBJICHHS.

Takum umaOoM, SAM (System Advisor Model) nporemoHCcTpyBaB €pEeKTUBHICTh MPH
MPOEKTYBaHHI CHCTEM BiTHOBIIOBAIILHOT €HEPTIi.
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BAKYYMHI BETOHH TA PO3YUHU
3 BAKOPUCTAHHSIM TEXHOT'EHHOI CHPOBUHHA

Hexta T. M.}, k. T. 1., nou., Bonaapenko C. B.?, k. T. 1., nou., Bacuaenxo C. B.3 ac.
Ipuoninposcvka oepocasna akademis OYOIBHUYMBA MA APXiMeKmypu
! dehta.tatyana75@pdaba.edu.ua; 2 bondarenko.serhii@pdaba.edu.ua;
3vasylenko.svitlana@pdaba.edu.ua

Ilocmanoeka npobaemu. Y 3Banuiiax Ta BiJBalax HAKOMMYEHA BEJIMKA KUIbKICTh 30J10-
HnuUIaKoBUX cymimed TternoBux enekrpoctaHuid (TEC), ski € LIHHOIO TEXHOTE€HHOIO
CHPOBHHOIO.

[TpoBeneH1 TEOPETUYHI Ta €KCHEPUMEHTAIbHI JOCTIKEHHS MOKa3aJld, 1110 TEXHOJIOTis
BIOpaliifHOr0 BaKyyMyBaHHsI € €pEKTUBHUM METOJIOM YIIIJIbHEHHS 30JI0IIJIAKOBUX OETOHIB y
HOPIBHAHHI 3 TPAaJULIMHUM METOIOM BiOpalIfHOIO YUIUIBHEHHS. YIIUIbHEHHS OETOHHHX
CyMilliell 3a J0NOMOrol BiOpaliifHOro BakyyMy HaJa€ MOKJIMBICTh 3HAYHO 30UIBILINUTH
HIJIBHICT, MILIHICTh, MOPO30CTIMKICTh Ta 1HII BIACTUBOCTI OeTOHY. Y OETOHIB 3 OJJHAKOBOIO
MIIHICTIO MOJKJIMBO 3MEHIIIUTHA BUTPATH IIEMEHTY, NMPOBECTH HETAWHY PO3NaNyOKy, 3HAYHO
CKOPOTUTH TPHUBAIICTh TEpMidHOI OOpOOKH. 3ampornoHOBaHUM MeTox (opMyBaHHA He
BUMAara€ 3HAYHUX KaliTaJbHUX BUTPAT HAa BIPOBADKCHHS, TOMY IO 3aCTOCOBYETHCS
CTaHgapTHe oOOJagHaHHA, sKE€ BHUKOPUCTOBYIOTh IpH BUPOOHUUTBI  3ai300€TOHY.
AKTyalbHICTIO poOOTH € po3poOKa 1 JOCHIIKEHHS TEeXHOJIOrii BiOpamiiiHO BaKyyMHOI
00poOKHM OETOHHMX CyMIlIe Ha OCHOBI BTOPMHHHMX MiHEpaJbHUX PECYpCIB, KA J03BOJISIE
OTPUMYBATH OCTOHH 3 MIJBUIIEHUMH BIACTUBOCTSMH. 3aMPOMOHOBAHO CITOCIO MOMIMIICHHS
SIKOCT1 30JIOLIVIAKOBOTO BAaKyyMOBAHOI'0 OETOHY 3a paxyHOK JOOAaBKM HEBEJIMKOi KIIBKOCTI
€JIEKTPOJIITY B OETOHHY CyMiml mpu ii mpuroTyBaHHi. J[OCTiPKEHO OCHOBHI BJIACTUBOCTI
BiOpamiiiHo ymUIbHEHUX 1 BiOpaliifHO BaKyyMOBaHHUX OETOHIB Ha OCHOBI TEXHOTEHHOI
CHUpPOBHHH, IPOBEJCHA IOPIBHAJIbHA OIlIHKA IIMX BJACTUBOCTEH, SKa IOKa3aia IepeBaru
BAaKyMOBaHUX OETOHIB.

Haii6i1p 00'eKTUBHY OLIIHKY MIIIHOCTI Ta 1HIIUM (D13UKO-MEXaHIYHUM BJIACTUBOCTSIM
0€TOHY 3 BUKOPUCTaHHSM TEXHOTE€HHOI CHPOBHMHH, YUIUIbHEHMX BiOpalifHUM BakyyMoM,
MOJJIMBO OTPHMAaTH y BHPOOHWYMX YMOBAaxXx Ha MANPHEMCTBAX IO BUPOOHUIITBY
3aIi300€TOHY.

Mema podomu. Y 1OCKOHAJIEHHS! TEXHOJIOT1] BUPOOHUIITBA BaKyyMOBAaHUX OETOHIB Ha
OCHOBI TEXHOTE€HHOI CUPOBHHH - 30J10 IIUTAKOBUX cyMimIeil TeroBux enexkrpoctanuii (31IC).

Ocnogna wacmuna. I1pukiia] BUKOPUCTAaHHS BaKyyMHOI TEXHOJIOT1{ YIIIIbHEHHSI OETOHY
HaBesieHO B po0oTi [2]. OHak npy BUKOPUCTAaHI JIETKHI OETOHIB, BOHU MarOTh TEHACHIIIO JI0
pylHyBaHHS uepe3 BHCOKMM THCK mpu BakyymyBaHHI. [lomampmn — jgocmigkeHHs
BUKOPUCTAHHS TEXHOTC€HHOI CHPOBUHH 0a3yBallCh HA OTPUMAaHHI BaKKUX OCTOHIB.

[lepuri pe3ynbTaTé HAYKOBUX JOCTIIKEHb 1 BAPOOHUYOIO JIOCBIY BUKOPHUCTAHHS 30J10
nutakoBux BigxoniB TEC mposeneni B 30-Ti poku MuHynoro cropiyus. byma nosenena
BHUCOKa €(EeKTHBHICTb BHKOPUCTaHHsS 3050 muiakoBux BiaxoniB TEC mnpu BuUpOOHUITBI
NYLOJAHOBUX  IIEMEHTIB, BHMI'OTOBJIEHHI CTIHOBHUX KaMEHiB, BHUPOOHHUIITBI  JIETKHX
3aMOBHIOBAYIB, MPUTOTYBaHHI JIeTKUX OeToHIB. byna BBemena kimacudikamis Bigxomais TEC
BiJl CIAJIOBaHHS BYTULISA, € iX PO3MAUIEHHS Ha MUIAKU (YaCTKOBO PO3IUIABIEHI 1 crieueHi
YacTKH) 1 30J1 (IpiOHI HE CIeYeHl YacTKH). Y CBOIO 4Yepry, IIaKH, B 3aJIEKHOCTI BiJl BHIY
NajuBa, L0 CHAJIOETHCS, MOAULSUIMCS HA: AHTPAIMTOBI, KaM'SHOBYTUIbHI, OYypOBYTLIbHI,
topd'siHi, Toprodi cianmi [3]. Lle Bu3Hauae HEOOXIMHICTh KOMITJIEKCHUX JOCIIKEHb CKJIaIy
Ta BJIACTUBOCTEH MiHEPAJIbHOT YACTHHU PI3HOTO BYTLLIS, SIKE CIIATIOIOTH HA €JIEKTPOCTAHLIISX.
OCHOBHOO IPUYHMHOIO HEJTOCTATHHOI'O BUKOPUCTAHHS 30JIM Ta LIJIAKIB € HE33aJOBUIbHUM CTaH
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BUBYCHHS SKOCTI CHUPOBHHH. be3 peTenbHOr0 BMBYEHHS TaKWX BIAXOMIB 1 iX BIUIMB Ha
rigpaTaiito, TBEpIiHHS, eKCIUTyaTalliifHi BIACTHUBOCTI 30J00E€TOHIB iX BUPOOHMIITBO
HEMOXJIBE [4].

3anponoHoBaHO KiIacH(iKaIil0o TEXHOTEHHOI CUPOBHUHU, B OCHOBY SIKOi MOKJIAJEHO TakKi
O3HAaKH, K BUJI MMaJIMBa, 10 CIAOETHCS, CIOCIO CHATIOBAHHS, XIMIYHUN 1 MIHEPAIOTTYHHMA
CKJIaJl MajiBa, CTPYKTYpa 1 30BHILIHI O3HAKHU LUIAKIB. Big3HaueHo, 1110 /Uil XapaKTepUCTUKU
TEXHIYHUX BJIACTUBOCTEH MAJIMBHUX IUIAKiB Habarato OiabIe 3HAYECHHS MarOTh 30BHIIIHI
MOpGOJIOTriuHl O3HAKM, TaKi SK CTPYKTypa, CTYIiHb OKJIIHKEPOBAaHHOCTi, TPAHYJIOMETpis 1
KOJIip, @ He BHUXiAHWN BHJ manuBa. OCHOBHa yBara Oyja MpuUIiieHa MAJIWBHUM IIUIAKaM, a
CKJIaJl 1 BIIACTUBOCTI 30JIM-BUHECEHHS NMPAKTU4YHO He posrisiaanucs [S]. [Ipu Bucokomy piBHI
3aMiLIeHHS IPUPOTHOTO IMICKY B OETOHAX Ta OyAiBEIbHUX PO3YHHAX IIIJIAKOM, OETOH IOKa3aB
MEHIITy MIITHICTh, HIXK Y CTAaHJAPTHIN CyMil, yIIUIbHEHIH BiOpaliiHuM criocobom [6].

He3nauni oOcsrum 1 HHM3bKa €QEKTHBHICTh BUKOPUCTAHHSA 30JM Ha OyIiBEIbHUX
HiANPUEMCTBAX, Majll OOCSTM BHUKOPUCTAHHS TEXHOT€HHOI CHUPOBHUHU HE JI03BOJISIIOTh
NPOCKTYBAaTH Ha TEIUIOBUX EJEKTPOCTAHIISIX MAJIOBIAXOMHI 1 O€3BIAXOJHI TEXHOJIOTI].
Henoniku 30510 NHUIAKOBUX CyMillled MEHILE TMPOSBIAIOTHCS HPU BUKOPUCTAHHI X B
rigporexHiyHOMY OyMiBHHIITBI, Jie Ki1ac OeToHy BU3HA4aeThes y Bimi 180 mi6. Ha 6inmbrmocti
MIIIPUEMCTB  OyAiBEIbHOT 1HIYCTPil MPU MNPUTOTYBaHHI OCETOHIB [IJII TPOMAJICHKOTO,
IPOMHCIIOBOTO 1  CUIBCHKOTOCHOJAPCHKOTO  OyNiBHUIITBA LEH  HampsiM  BHUSBUBCSA
Manoe(eKTUBHUM, 1 30Ja-BUHOCY MPAKTHYHOTO 3acTOCYBaHHS He 3Hainuia [7].
Heomnopinnuiit cknax 3omu TEC € oguuM 3 HaiOLIBIIUMX HENOJIKIB, SKI CKOPOUYYIOTH ii
BUKOpUcTaHHs. [Ipyn BUCOKOMY BMICTI KpyIHUX YaCTUHOK 30J1M-BUHOCY (Oubm 0,045 Mm), a
TaKOX MpH 30UIBIICHHI BMICTY HE3rOPUIMX YAaCTHMHOK BYTULIL moTpebda B BoAi 3poctae. Lle
MPU3BOJUTH JI0 pO3IIapyBaHHS OCTOHHOI CyMIIlli MPH YIIUJIbHEHHI. A TaKOX /10 3MCHIIICHHS
(bi3UKO-MEXaHIYHUX BJIACTUBOCTEH 30JI0 OCTOHIB, 3HW)KCHHIO JIOBIOBIYHOCTI BHPOOYy Ta
KOHCTpYKIIii [8].

OCKiNBbKH 30JI0 IUIAKOBI CyMillli CTaHOBIISITh OCHOBHY YacTHHY BiZBaJliB O1JIBIIOCTI
TEIUIOBUX €JEKTPOCTAHIIM, IO CHATIOI0Th MHUIOBHAHE TMaluBO, BOHH MPEJCTaBISIOTh
0COONMBHIA 1HTEpEC IS MIANPHEMCTB OyIiBENbHOI 1HIYCTpii, B SKOCTiI 3allOBHIOBaYa ISt
oetony. IlocTiiiHO 3pocTaroui 3amacy Ii€i CUPOBHMHHM MOXYTh 3HAYHO 3HU3UTH 1CHYHOUHHA
nediuT HAOBHIOBaUiB OeTOHY [9].

BBeneHnHs 301 B AKOCTI TPaJMIIMHOTO 3alOBHIOBauYa OETOHY 1 BHKOPUCTAHHS
BiOpariiiHoi BakyyMHOi 0OpOOKH /I03BOJIMIIA ONTUMI3yBaTH cKjax OeToHy. Jlisi mocarHeHHs
MeTH OyJId TOCTaBIeH1 HACTYITHI 3aBJaHHS:

— MiiOpaTH pamioHaTbHI CKJIaAH OETOHHUX CyMilel U1t BAKYyMHOT 0OpOOKH;

— JIOCHIIUTH OCHOBHI ()I3MKO-MEXaHIYHUX BJIACTUBOCTI BiOpaIiifHO BaKyyMOBaHHX
0€TOHIB HAa OCHOBI TEXHOTE€HHOI CHPOBHHU;

— PO3pOOUTH TEXHOJOTII0 BiOpalifHO BaKyyMOBAaHHMX OCTOHHHMX BHpPOOIB Ha OCHOBI
TEXHOT€HHOI CUPOBUHM.

30J01IUTAKOB1  CyMIllll  TEIUIOBUX EJEeKTPOCTAHIIM, IIOJHA HAKONUYYIOThCS Ha
3BaJIMINAX, 3aBJJAI0YX 3HAYHOI KON HABKOJHUIITHBOMY CEPEOBHIILY.

3epHa MWIOBHUIHOT 301U — 1€ KPUXITHI YaCTUHKHA PO3MIPOM BiJl JE€KUIBKOX MIKPOH JI0
0,14 mMm. Benuka yacTrHa 3epeH onlIaKoBaHa i okpyria. YacTuHa 3epeH BiquutihoBaHa JIHIe
30BHI — TIJI CKJIOMOAIOHOK OOOJOHKOK 3HAXOJAThCS MiHEpalIH, SKi HE BCTHIJIH
PO3IUIABUTHCS i Yac 3rOpaHHs MIJIONOAIOHOTO Byriyuig B medi. CTpykTypa camoro 3epHa
00yMOBIIeHa HOr0 CKOpPOYEHHM IepeOyBaHHSAM Yy 30HI BUCOKUX Temmeparyp. B pesynbraTi
MIBUJKOTO TIJBUIICHHS TEMIIEpaTypd Maibke OJHOYACHO BiJOYBA€TbCS BHUTOPAHHS
OpTraHIYHUX PEYOBHUH, IO MICTATHCSA Y BYTULT, 1 CIIKaHHS MiHepandbHOI yacTuHU. ['a3, 1o
BUJUTSIETBCS T 9ac I[LOTO MPOIIECY, CIydy€e po3IuIaB. Pi3ke 0XOIOIKEHHS 3epeH CTabuIizye

50



«[pocyBaHHs1 eHeproedekTUBHOCTI Ta niarotoBka daxisuiB ans Biadbyaosu YkpaiHu» (13.03.2024 p., m. [IHINpo)

ckionoAiony ¢a3zy. B pe3ynpTaTi YaCTHHKYU MHIIOMOAIOHOT 30711 € PO3IUIABICHIUMH 3¢pHAMH,
0araTo 3 SIKUX MalOThb KPUXITHI, IEPEBAKHO 3aKPUTI MOPH.

[Inaku mpeacTaBIsSIFOTH COOO00 CKIIONOI0HI 3epHA po3mipom 0,3...20 MM HETPpaBHILHOT
dopMH 3 TrocTpUMH KyTaMH. 3HAayHa YacTHHA 3€peH Ma€ IMOPU pI3HUX PO3MIpIB, SKi
YTBOPWJIMCS IiJ JI€l0 Mapu MpU TONaJaHHI BOTHEHHO-PIAKOro HUIaKy A0 Boau. IHomi
3yCTpIYalOThCs BKJIIOUEHHS IIaKy po3mipoMm a0 40 M. XiMIYHMHA CKJIajJ 30JI0IUIAKOBUX
cyMiliei HaBeJeHO B TaOJHII.

Tabnuys

Ximiunuii ckiaan 3010 miiakoBux cymimeit TEC

Bun Cxiag okcuais, %
BigxoxmiB | SiO2 Al20s | FeO+Fe20s3 | TiO2 | CaO MgO SOs B.m.m.

3oma | 41...53 | 15...22 5..9 0,5 3..4 |1...1,6 ] 04...0,8 | 10...14
[Mnak | 48...56 | 20...28 9...13 05 [45.5]1...1,6] 0,5...06 | 0...1

Jlis mpuroTyBaHHsl OETOHHUX CyMilllel BUKOPUCTOBYBAJIM HACTYIIHI MaTepiaiu:

— mwrakonoptTiaanauemeHT M400 (m. Kpusnii Pir) (JICTY b B.2.7-46-2010);

—3omna-BuHocy [Ipunninposcskoi TEC (ACTY b B.2.7-205:2009);

— Boaa Bogonposiana (JICTY b B. 2.7.-273:2011);

— enekrpoutit - CaCl2 (JICTY b B.2.7-175:2008. ICTVY b B.2.7-69-98).

betoHHI cyMillli TOTyBaju 3 OAHAKOBOIO PYXJIUBICTIO, SIKA XapaKTEPHU3YETHCS OCITaHHIM
crangaptHoro konyca OK =5...6 cm.

Pesynbratn mochimkens [15] BKa3yrOTh Ha BHCOKY MOTpPeOy Yy BOMAI 300 OETOHHHUX
cymimeii. Lle, Ha HaII MOTIAM, € OCHOBHOIO NMPUYMHOIO HU3BKOI MIITHOCTI 30JbHOTO OETOHY
IIpU IOMIPHUX BUTpPATaX IEMEHTY.

CrniouaTKy BH3Ha4Yanu eQeKTHBHICTh BiOpaIlifHO BakyyMHOi 0OpOOKH 3BHYAMHUX 30710
OeTOHHHMX cyMimiel (0e3 J0JaBaHHs €JISKTPOJITY). B mMUX MOCHIIKEHHIX BUKOPHUCTOBYBATH
GeToHHy cyMmim i3 BuTpatolo uemeHTy 280 kr/m°. 3paskum 15x15x7 cM opmyBamu 3a
JIOTIOMOTOF0  BIOpaIlifHOTO BaKyyMyBaHHsS (3 METOI 3MEHIIEHHS BIUIMBY MAacIITaOHOTO
daxTopy). Ilonepeane ymigpbHEHHS OETOHHOI cymimi y ¢dopmax MPOBOIWIM BiOpamiiHUM
meroaoM mpotsarom 7..10 c. IloTiM mi 3pa3ku mijnaBaii BaKyyMYBaHHIO JIO NPUITHHECHHS
BUJAJICHHS HAJIMIIKIB BOAM JJIs 3aMimlyBaHHsA. Benmuumna Bakyymy cranoBmina 0,7
(3arampHUil BakyyM TmpuiimMaBcs 3a oauHulp0). [lin dYac BakyyMmyBaHHS MPOBOJMIH
nepioguaHy BiOpartito TpuBamicTio 8...10 ¢ koxHi 1,5...2 XBUIMHN (BUKOHYBAJIX J1BA IPUAOMHU
BiOpartii) [16].

JonaBanus enexktpodity y Kinbkocti 0,2...0,7 % Big BUTpaTH HEMEHTY MOXKE CYTTEBO
30UIBIIUTH KIJBKICTh BHJIYYEHOI HAJJIMIIKOBOI BOJH, 3MEHIIYIOYH TPH I[bOMY TPHBATICTh
BakyyMyBaHHsA. [Ipu BCiX mNpUIHATHX BUTpaTax LEMEHTY pallioHaJbHE JOJaBaHHS
enextpodity cranoBwio 0,4...0,5 %. 3aBasiku 11bOMy J0/IaBaHHIO OyJI0 OTPUMAHO HAMOUIBITY
KUIBKICTh BHJTy4eHOI HaJIHIIKOBOi Boau 3amimryBanns (110 i/m® a6o 37 %). A TpusamicTs
BaKyyMHOi 0OpoOKHU 3MeHIIeHa 3 6 XBUIUH 110 4...4,5 XBWINH, 110 Ty>KE€ Ba)KJIMBO B YMOBax
BUpOOHUIITBA [16].

I{i 3aKOHOMIPHOCTI MIATBEPKYIOThCS 1 pe3yjbTaTaMU aHaji3y MIIHOCTI BaKyyMHUX
OeToHiB Ha 0CcHOBI 30710 1uTakoBux cymimeir TEC (puc.).

BakyymoBani OeToHM, OoTpuMaHi 3 OETOHHMX CyMilled 3 JOJaBaHHSIM EJIEKTPOJITY,
MaloTh OUTBIITY MIIHICTh MOPIBHSHO 3 MIIHICTIO BaKyyMOBaHHMX O€TOHIB 3 cymimeil 0e3
no6asku. [Ipu pamioHandpHIA BUTPATI €IEKTPOIITY OYJI0 JTOCATHYTO 30UIBIICHHS] MIITHOCTI —
Ha 17..22 % (MOpiBHAHO 3 MILHICTIO BaKyyMOBaHHX O€TOHIB i3 OCTOHHMX cyMmimei 0e3
J0JIaBaHHs eNeKTpotiTy). OTpuMaHi pe3yJbTaTH MEPEKOHIUBO MOSICHIOIOTHCS 32 JOTIOMOTOI0

51



«[pocyBaHHs1 eHeproedekTUBHOCTI Ta niarotoBka daxisuiB ans Biadbyaosu YkpaiHu» (13.03.2024 p., m. [IHINpo)

Teopli KOaryJsiii el1eKTpoJIiTaMu.
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Puc. Medica miyHocmi 3010WAAK08020 6aKYYMOCMOHY 3A/IeNHCHO 610 BUMPAMU eAeKMPONINY:
1 — 3a sumpam yemenmy 280 xe/m?; 2 — meonc, 3a 350 xe/m®; 3 — meac, 3a 400 xo/m®

Y upoMy BHMAIKy palioHadbHa TPUBATICTh BaKyyMyBaHHS CTaHOBHWJIA 6 XBHIUH
(BUXOJSTYM 31 MIBUJIKOCTI BUIAJICHHS HAUTUIIKY BOJIU 3MIlITyBaHHS).

[Iupoke BuKOpuCTaHHA B OyIiBHMITBI OeroHiB Ha ocHOBiI BiaxomaiB TEC nae
MOXJIMUBICTh ~ BUPIIIUTA TPOOJEMYy MICIEBHX 3allOBHIOBAYiB, 1 CIpPHUSE OXOPOHI
HABKOJIUIIIHLOTO cepeoBuiia [17—18].

Bucnoexu.

1. IIpu mixbopi pamioHATPHUX CKJIQMiB OCTOHHHMX CyMilIed JJisi BaKyyMHOI 0OpOOKH
BH3HAYCHA ONTUMAaJbHA PYXJIMBICTh BHXIJIHOI O€TOHHOI CyMIillli, siKa 0OYMOBIIIOE HAHO1IBII
KOMITAaKTHE PO3MIIIEHHs CKJIaJI0OBUX B MPOIECi BaKyyMyBaHHS (HalOUIbIIy HIUIBHICTH). Taka
PYXJUBICTh CYMIIIll 3pOCTA€ MPHU 3HKEHH] BUTpatH nemMeHTy (3 OK = 1...2 cm 10 5...7 cm).

2. Pesynbprat JOCTiIKEHbh OCHOBHUX BJIACTUBOCTEH BIOpAIlifHO BaKyyMOBaHHUX 30110
[IJIAKOBUX OETOHIB MiATBEPAWIHN IO, MIIHICTH 30JI0 IUIAKOBOTO BAaKyyMOBAaHOTO OETOHY B
CepeHbOMY BHILE MIIHOCTI BiOpamiifHO yIIUTBHEHOTO OETOHY 3 PYXOMHX cyMiledl Ha
6...10 MIIa a6o Ha 60...100 % (B 3aJIeKHOCTI BiJl BUTPATH LIEMEHTY).

4. 3aBnsku  po3poOui TexHoisorii BiOpamiiHO BaKkyyMOBaHUX BHpPOOIB Ha OCHOBI
TEXHOTCHHOI CHUPOBHHU HAJA€THCS MOXKIIUBICTH BHKOPHCTOBYBATH ICHYIOUE TEXHOJIOTIdHE
oOnamHaHHsg 0e3 MPUHIMIIOBUX  KOHCTPYKTHUBHUX  3MiH, 3[iiICHIOBAaTH  HeraiiHe
posmany6neHHs  BigdopMoBaHUX BUPOOIB, IO CYTTEBO 3MEHIIYE METAJIOEMHICTh
BUPOOHUIITBA.
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BIJTHOBJIEHHSI ABTOJIOPIT' B YKPAIHI:
OCHOBHI EHEPTOE®EKTHUBHI 3AB/IAHHSA

€Bceen B. O, acripant, Tperyo O. B2, k. T. 1., 101,
Ipuoninposcvka depoicasna axademis 6y0ieHuymMea ma apximexmypu
! vsevolod012@gmail.com; 2 tregub.olexandr@pdaba.edu.ua

Ilocmanoeka npoonemu. I10BoOeHHE BiTHOBIECHHS Ta po30ya0Ba MEPEKi aBTOMOOITBHUX
JIOpIr — Ba)JIMBOI CKJIAJOBOI TPAHCIOPTHOI 1H(PACTPYKTYpH KpaiHu, € HEOOX1AHOIO YMOBOIO
s (QyHKIIOHYBaHHS 1 PO3BUTKY Trajy3ed eKOHOMIKM Ta iHTerpauii VYkpaiHu [0
€pornericbkoro Corosy. BinOymoBa iHdpacTpykTypu YKpaiHM € CKJIQJHHM IPOIECOM, IO
BUMArae 3ajydeHHs Kpalloro CBITOBOIO JIOCBiAy Ta MDKHAPOAHMUX IHBECTHLIH. BuBdeHHs
JIOCBIJTy TIOBOEHHO1 BiJIOYy/I0BU €BPOTICHCHKUX KPaiH JOTIOMOXKE y TUTAHYBaHHI IIUX 3aXOJ1B.

Memoro docnidxcennsa € ornsy NpoOieMy OBOEHHOI BiTOyIOBH aBTOMOOITFHUX AOPIT
Ta TOMYK e(EeKTUBHUX METOMIB TPOEKTYBaHHS 3 YypaxyBaHHSM €HEProepeKTUBHUX
TEXHOJIOT1H.

Buknao ocnosnozo mamepiany. HamioHanbHUW TUIaH BiAHOBIEHHSA [4], sKuid
npeacTaBuB Ypsa Ykpainu Ha koHgepenuii B Jlyrano 4—5 mumusa 2022 poky, MOXHa
OXapaKTepHU3yBaTH SIK BCEOXOIUTIOIOUUH JIOKYMEHT, IO BiZoOpa)kae OCHOBHI HalpsIMU
IIOBOEHHOI'O BiJHOBJIEHHS €KOHOMIKHM, HaJa€ KOMIIIEKC IHILIIATHB 1 3aXOJiB, BKIIIOYAIOUH
3MiHM Yy 3aKoHOJaBCTBi. IlmaH BigHOBIEHHS YKpaiHU CKIAmaeThcs 3 15 HaIlOHANBHUX
mporpam, siki BiJITOBIJIal0Th OCHOBHUM TOTpeOaM KpaiHM K Yy BOEHHHUH, TaK 1 MiCISIBOCHHHUMA
nepionu. HamioHanpHI mporpaMu MOPIBHIOIOTHCS 3 BIANOBITHHUMH INpOrpaMaMH BiOYIOBU
bocHii ta I'eprieropunu (1997 p.). Cepen iHIIUX, BiAMOBIIHO 10 MPOTPaMH, TJIaH MTOBOEHHOT
PEKOHCTPYKIIi TPAHCIOPTHUX NUISAXIB MIDKHAPOJHOTO Ta HAI[IOHAIBHOTO 3HAYEHHS €
MPIOPUTETHUM 3aBJIaHHSAM I Y KpaiHH.

BimgmoBigHo 10 IlocranoBu kabiHeTy MiHIiCTpiB YKpaiHu [5] MPOTSKHICTH
aBTOMOOUTBHHMX JOpIr YKpaiHu MiKHapoaHoro 3HaueHHS (iHaekc M) ckmamae 1 436,2 kwm,
HamioHanbHUX Jopir (imgekc H) — 7 177 kwm, perionansaux — 9 046,9 kM, TepuTOopiabHUX
(immexc T) — 21 178,4 kM. 3arajgpHa TPOTSIKHICTH aBTOMOOUIBHHMX JOPIT JEP>KaBHOTO
3HaueHHs B VYkpaini cranoButh 46 733,4 kM. Ilman BimHOBIEeHHS [4] € YaCTUHOIO
HamionansHoi mporpamu BinOyzoBu Ykpainu. Opi€HTOBHA TPOTSIKHICTh TOIIKOKEHUX
ABTOMOOLIBHUX JIOPIT y pe3ysibTaTi 00MOBUX /il HaBeIeHA Ha Malli pyliHyBaHHs YkpaiHu [6].

3a nanumu [6] moHaa 36 THC. KM MEPEXi aBTOMOOUIBHHX JIOPIr MOTPeOYIOTh BiIOYyI0BH,
110 JTO3BOJIMTH MPUCKOPUTH BiJHOBJICHHS IIMBUIFHUX Ta MPOMHUCIOBHX 00’ €KTIiB, 1HKEHEPHOI
1H(MpacTpyKTypH, 3a0€3MEUNUTH CIIONyUYeHHS HACEeIEHUX MYHKTIB 3 PalOHHUMU Ta 00JaCHUMU
[EHTPaMH, JOCTAaBKY T'yMaHITapHOI JOITOMOTH Ta IHIIMX BaHTaXiB. BiTHOBIEHHS Ta pO3BUTOK
Mepeki aBTOMOOLIBHHX JOPIr HEOOXiTHO pealli3oByBaTH 3 YpaxyBaHHSM MPIOPUTETIB
JepKaBu MIONO 3a0e3nedeHHs ii 00OpPOHO3MATHOCTI Ta PO3BUTKY pErioHIB, 3pOCTAaHHS
IHTEHCUBHOCTI TPAHCIIOPTHOTO PyXy Ta IHTETpalild yKpaiHChKOi Mepexi aBTOMOOLIBHUX
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JIOpIr 10 €BPOMEHCHKOI, BIPOBAPKEHHS CYYaCHUX TEXHOJIOTiH, BUMOT O€3IMeKH JOPOKHBOTO
PyXy 33Ul COPUSHHS PO3BUTKY €KOHOMIKU YKpainu [7].

Tabnuys
IMomkoxxeHHs] aBTOMOOITBHUX A0PIr YKpaiHu y pe3yabTaTi 60i0BUX Aili™
Oo6nacth [TpoTsHKHICTD TOPIT, KM Ianexc
KuiBceka 1 4023,3 M/H/P/T
YepHiriBcbka 1512,0 M/H/P
Cymcpka 1584,6 M/H
ITonTaBchbka 63,0 M
JloHerbka 2695,2 M/H/P/T
Jlyrancbka 2 9594 M/H/P/T
XepcoHChbKa 3940,0 M/H/T
MuxkonaiBcbKa 1809,4 M/H/P
3anopi3bka 3872,3 M/H/T
JlHinpomneTpoBchKa 75,0 M
XapkiBcbka 3890,8 M/H/P/T
Onecbka 0,256 M
Bceroro 364745

*Tabnuys ckaadena asmopamu 34 IHMEPAKMUBHOW Kapmol YKpainu, Ha AKil
nosuaueni pytinysanns cmarnom va 01.03.2023 p.

Jlyis BUpIIIEHHS BKa3aHO1 MPOOJIEeMH y TepIly Yepry HeoOXiHO MPOBECTH OOCTEKEHHS
Ta 1H)KEHEPH1 BUUIYKYBaHHS aBTOMOOUIBHUX JOPIT, B TOMY YHCIII MOUIKOJKEHUX BHACIHIJIOK
00HOBHUX JIii, 3 METOIO BU3HAYEHHS HEOOX1THOTO 00CsTy poOiT 3 BiAOy10BH 115 3a0€3MEeUEeHHS
6e3nepeOiiHOro (PyHKIIIOHYBaHHS MEPEXKi TOpIr y HAHOMMKIMIM Yac Ta OTPUMAaHHS BUX1HUX
JAaHUX JUIS TUIAHYBaHHS MOJAJIBIIMX 3aXO/AIB Ta MPOEKTHUX pPOOIT, (OpMyBaHHS €IMHOL
iH(popMaliiiHO1 0a3u cTaHy JIOpIT.

Jnst mporo HeoOXifgHa, 30KpeMa, OCHTIIHUIbKA MISUTBHICTh 3aJs CHUCTeMaTH3allil
JOCBIY, IPOTHO3YBaHHS 1 OLIHKK pe3yJbTaTiB, BUBYEHHS MpOrpaM Ta MiAroToBKa (axiBIIiB,
po3poOKa BiMOBIJHUX CTaHJIAPTIB Ta HOPMATUBHUX JOKYMEHTIB. TeXHOJIOTis OyIiBEIbHOTO
iHpopmaIifHOro MOJENMIOBaHHS —Tepeadadae po3poOKy Ta BUKOPUCTAHHA ITU(GPOBOI
TPUBUMIPHOI MOZEI aBTOJOPOXKHBOI 1H(PPACTPYKTYpH (BIpTyasIbHUI MPOTOTHI), SIK I1TICHOT
iH(popMaliiiHOi cuctemMu, ab0 OKpemMoi 1HXKEHEpHOi CHOopyaH, 10 BifoOpaskae reoOMeTpHYHI,
¢bi3uuHI Ta QYHKIIOHATIBHI TTapaMeTpu 00’ €KTy, HA OCHOBI SKUX MOXKE PO3pOOIATHCH poOoUa
Ta BUKOHABYa JOKYMEHTAIlisl /s BIANOBITHUX IKUTTEBUX ULUKIIB 00’€KTa - TMIpH
MIPOCKTYBaHHI, OYMIBHHUIITBI, BiAOydOBi (KamiTaJbHOMY PEMOHTI, PEKOHCTPYKIIi) Ta
excrutyatamii. [Ipy mpoexTyBaHHI PEKOHCTPYKIii Ta BiTHOBIEHHI JOPIr BapTO BpaxyBaTH
CydacHy ToTpeOy OCBITJIICHHS JOPIT Ha OCHOBI €Heproe(PeKTHBHUX TEXHOJIOTIH.

MixHaponHe €HEpreTMYHe areHTCTBO  CTBEpAXKye, 1o 19%  cnoXuBaHHS
€JICKTPOCHeprii B CBITI NMpUNazae Ha OCBITIEHHSA. 3a oIliHKamu (axiBIiB, B YKpaiHi Ha
OCBITJIEHHSI BUTpadaeThesl 10 50 % 3aiiBoi enexkrpoeneprii [3], sika B yMOBaX ChOTOJAECHHUX
BUKJIMKIB BKpal moTpiOHA s 3a0e3nedyeHHs CTaOUIBHOI IKUTTEMISUIBHOCTI TPOMAJISH
Vkpainu. 3 omisily Ha BHILE BUKJIAJACHE, JOLUIBHO 3aCTOCOBYBAaTH JUIsl OCBITJIEHHS JIOPIT
€Hepro3aoulaJyiuBl CUCTEMH Ha COHSIYHUX NaHeIsX. BynuuHe OCBITIIEHHS Ha COHSYHHUX
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MaHeNsX - IIe HOBITHIM crmoci®0 OCBITIICHHs, HE3aJeKHUH BiJ LEHTPaTi30BaHOI Mepexi
eNeKTPOKUBJICHHs. [eHeparisi eHeprii Moxke OyTH BiJ] COHSUHHUX MPOMEHIB abo BITPY.
YcTaHOBKa CHCTEM aBTOHOMHOTO OCBITJIGHHS IOPIT — PO3YMHE PIIICHHS IS TOPIT 3arajibHOTO
KOPUCTYBaHHS, JUI MICHKHX BYJHIb Ta HEBEIMKUX HACEICHUX IyHKTIB, IO 3a0e3medye
HE3aJIEKHICTh CUCTEMH 1 EKOHOMIIO.

S 4

A
—

=

|

Puc. Byzon ocgimnennsn na consunii enepeii, cepii LPMGE, 40 W

PoGora cuctemMu OCBITIEHHS 3aJIeXUTh Bl MOTYKHOCTI COHSYHHMX IaHeJeH.
[ToTyXHiCTb TiXTapiB 3 aBTOHOMHOI) CUCTEMOIO JKUBJICHHS BiJl COHSIYHUX MaHEeIe CTaHOBUTh
Bix 20 1o 56 BT Ta MOXYThb CKJIaJaTH KOHKYPEHLIIO CBITWIbHHKAM, L0 MpPALIOIOTh BiJ
eJIeKTpoMepexi. BIpooBk CBITIOBOro JHs COHsiUHA OaTapesi reHepye eNeKTPOESHEpTito, sSKa
HAKOMUYY€EThCS B aKyMmyssTopl. Y JeSKUX KOHCTPYKLISIX CBITWJIBHHMKIB JJi1 aBTOHOMHOI'O
JOPOKHBOTO OCBITJICHHS, OKpIM COHSYHUX TaHeleld, BMOHTOBaHMM TakoX 1 BITpSIK.
AKyMYJISTOp HakoOIU4y€e €HEpriio BiJ poOOTH BITPSKY y MOXMYpl ab0 KOPOTKI CBITJIOBI JHI
IIPU HEJIOCTATHIN KUIBKOCTI COHSYHOT €HEPrii.

3 moyaTKOM TEMHOKO TOpU J00H, CBITIOMIOMHUN JIIXTap ABTOMAaTHYHO BMHKAETHCS.
CydacHi JixTapi Ha COHSYHHMX TMAHENSX MOXYTh 3MIHIOBAaTH 1HTEHCHBHICTH >KUBICHHS
cBiTWIbHMKA. Lle 103BONsIE B3MMKY, KOJIM dYacy JJsl BIAHOBJIEHHS 3apsay 3HAYHO MEHIIIE,
3aBJISIKM KOHTPOJIEPY 3MEHIIUTHA €HEPTOBUTPATH.

3acTOCyBaHHS €HEProe(EeKTUBHUX CHUCTEM JUIsl OCBITIICHHSI aBTOAOPIT € €KOHOMIYHO
e(eKTUBHUM, OCKIJIBKU MEPiol OKYIMHOCTI CTAaHOBUTH ONMU3bKO 3 pokiB. ['apaHTiitHuii mepiof
pobotu noHan 15 pokiB. B cydyacHux ymoBax 11e cripusie eHepro0esmnelii Haloi KpaiHu.

[TepeBaru 3acTocyBaHHs eHEProe(PeKTUBHUX CUCTEM OCBITJIIEHHS JIOPIT:

- MOXJIMBICTh YJIAIITYBaHHS Ha MIISHKAX, BIJUTAJICHHUX BiJ IEHTPAI30BaHOI MeEpexi
€JIeKTPONIOCTAYaHHS;

- perymatoBaHHS poOOTH CBITWJIBHHUKIB HAa COHSYHHX MAHENSIX 3a IHTEHCHUBHICTIO Ta
9acoM aKTHBHOCTI;

- IIBUJIKA OKYITHICTh CHCTEMH.

Bucnoseku. TaxuM 4YHHOM, CHCTEMH OCBITJIIGHHS JOpIT 3 BUKOPUCTaHHSIM
€HeproeeKTUBHUX CHUCTEM Ha COHSYHHMX IaHENsIX Ta BITPSAKaX - € pO3yMHE CydacHe
pIlIeHHS 317151 320113/ [’KEHHS €HePropecypciB, sIke HEOOX1JHO BpPaXOBYyBaTH MPHU BiTHOBIEHH]
aBTOMOOLIBHUX AOPIT YKpaiHu.
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INOHATTA EHEPTOE®EKTHUBHOCTI BYAIBEJIb: CIIOCOBU
13ACOBH ii BUBHAYEHHSI - HOPMATHUBHO-ITPABOBE PEI'YJIIOBAHHSI

€scees €. O, marictp, FOpuenko €. JI2,, k. . H., gou., [pumun C. B., marictp
Ilpuoninposcvra depoicasna akademisi OyOi6HUYMBA Ma apxXimeKmypu
! yevsieiev.yevgen@pdaba.edu.ua; ?yurchenko@pdaba.edu.ua

Ilocmanoséka npooénemu. llpoTaroM NecATWIITHBOI BiMiHM YKpaiHM 3 pPOCIHCBHKOIO
deneparuietro Ykpaina, Juilie Ha MiBHIYHO-CX1AHIN Ta MiBJEHHINA TepuTopii B Mexax KuiBchKoi,
UYepniriBepkoi, XapkiBcbkoi, JlHimponerpoBcekoi, Jlonenpkoi, Jlyrancekoi, 3amopi3bkoi,
XepcoHchkoi, MukomaiBcbkoi, Onecbkoi obaacTelt, Brparuiia moHaa 60 MiTH. )KHTI0BOT TUTONT
Ta TOHAax 555 THC. YKpaiHCBKUX CiMEH BTpaTwid CBOi JOMIBKHA. Y OOpHiI 3a CBOIO
HE3JIC)KHICTh, B OYIKyBaHHI CIIPaBEUIMBOI 1 HEBIABOPOTHOI MEPEMOTH YKpAiHI[I TOTYIOTh
IUTAHU HA BiIOYIOBY BJIACHOTO XUTIA. | 3p0o3ymisio, 10 1€ BiTHOBIEHHS Oy/Je 3a HOBITHIMU
IpaBWJIaMUd — 3 ypaxyBaHHSIM €HEeproe(eKTUBHOCTI KOKHOTO >KUTIOBOTO OyIHMHKY. AJKe
3aNIeKHICTh YKpaiHM BiJl €HEProHOCIiB pociiicbkoi (eneparii Haaro moporo obiiinuiacs
YKpaiHChbKOMY HapoAy Ta i €BpOMEMCHKHIl BEKTOP PO3BUTKY HAllOHAJIHHOIO TOCHOAApPCTBA
CXWJIIE KOKHOTO yKpaiHis OyTu omaymuBuM. ToMy eHeproe(eKTHBHICTh BIACHOTO JKUTIA —
1€ TIepIIOYEepProBe 3aBAaHHs KOXKHOTO 3 Hac.

Mema pob6omu mnonsrac y KpUTUYHOMY aHaji3i Ha MiJCTaBi HOPMAaTHBHO-IIPABOBUX
JTIOKyMEHTIB ~ OKPECIIUTH TOHATTA «CHEProePeKTUBHICTh OyaiBeIb» 3  MOJAJIBIINM
BUKOPHCTAaHHSIM Ha MPAKTHIII.

Ocnoena ywacmuna. EneproeekTuBHICTb, PO Ky JOCUTH Oarato roBOpSATh OCTaHHIM
4acoOM 1 aKTyaJIbHICTh SIKO1 JIMIIIE 3POCTA€E, — IOBOJII IIMPOKE MOHATTS, 110, 30KpeMa, BOUpae B
cebe eHeproeeKTUBHICTH OymiBeab. Y IbOMY NMUTaHHI YKpaiHa JOcCATa 3HAYHUX YCITXiB
nounHatoun 3 2017 poky, xomu Oyno mnpuiiHATO 3akoH Ykpainu «IIpo enepreTuuny
ebexTHBHICTE OymiBenb» [2]. 3aKOH YBOIUTH A0 HAYKOBO-NPAKTHYHOIO OOIry Midy HH3KY
TEpMiHiB, 30Kpema: «OymiBis 3 ONM3BKHM J0 HYJIbOBOTO PIBHEM CIIOKHUBAHHS EHEPTii»,
«JIOCTYIIHE Ui O3HAaWOMIIEHHS TPOMAJsSH MiClle», «EKOHOMIYHO JOUITbHUI pIBEHbY,
«CHEPreTUYHHN ayauT Oy/diBeNb», «EHEpreTUYHUN aynauT OyniBenb», «eHeproe(peKTuBHI
3aX0/IN», «KJIaC €HEPreTUIHOI €(heKTUBHOCTI Oy/IiBIIi», «MiHIMaJIbHI BUMOTH JI0 €HEPTeTUYHOT
e(eKTUBHOCTI OymiBeNby, «cepTu(ikallis eHepreTHIHO1 ePeKTUBHOCTI», «TEPMOMOJIEPHI3aLis
OyziBelb (TEpMOMOJIEpHI3aIlis)», «eHEpPreTuYHa e(h)eKTHUBHICTD OyiBI» [2, CT.1].

Y Crarri 5 mporo 3akoHy HaeThCS yke O€3MOCEepeqHBbO IMPO MPOIEC BHU3HAYECHHS
eHepreTnyHoi epeKTUBHOCTI Oy/miBeNbh Ta Mae MicClle BKa3iBKa HAa HACTyIHE: CHEPreTHYHA
epexTHBHICTh OyniBedb BU3HAYAETHCSA BIAMOBIAHO 1O METOJUKH, IO PO3POONISETHCS 3
ypaxyBaHHSIM BHMOI akKTiB 3akoHojaBcTBa €Bpomeiicbkoro Coro3zy, Enepreruuynoro
CriBTOBapuCTBa, TapMOHI30BAaHMX €BPONEHCHKUX CTaHIAPTIB y cdepi eHepreTuYHol
eheKkTUBHOCTI OydiBeNb Ta 3aTBEPKYETHCS LIEHTPAJIbHUM OPraHOM BHUKOHABYOI BIAJH, IO
3abe3neuye GopMyBaHHS JepKaBHOI MONITUKU Y cdepi OyaiBHULITBA.

[lim 4wac mpoBeAeHHS pO3paxyHKy EHEPreTHYHOI €(QEKTUBHOCTI Oy/IiBEelIb MOXKE
BUKOPHCTOBYBATHUCS TpOrpaMHe 3a0e3reueHHs UIsl BU3HAYEHHS! €HePTeTHYHOI e(h)eKTUBHOCTI
OyZiBenb, BCl pO3paxyHKOBI €JIEMEHTH SKOTO BiAMOBIJAIOTH BUMOTaM METOJUKH BU3HAYCHHS
eHepreTuuHoi e(eKTUBHOCTI OymiBeTb Ta 3aCTOCOBYIOTHCA Yy TMOPSAKY, BCTAHOBICHOMY
[EHTPaTFHUM OPraHOM BUKOHABYOI BIAIH, 110 3abe3neuye (popMyBaHHS JepKaBHOI MOTITHKU
y cepi OymiBHUITBA.

I Meronuka [3] i [Topsimok [5] mpo siki #igerbes B 3akoHi YKpaiHi opraHaMu BUKOHABYOT
BIagu  po3poOieHi. 3okpema, MeToaMKa MICTUTh  YITKO BH3HAYCHI  MMOKAa3HHKHU
eHeproe()eKTUBHOCTI Oy/IiBEIb Ta MOIAE CIIOCOOHM MTUTOMOTO 0OpaxyBaHHs KOXKHOTO 3 HUX [3].
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OkpiMm 1poro 3akoH [2] TakoXX MiICTUTh BU3HAYCHHS MiHIMAIbHUX BHUMOT [0
E€HEepreTHYHOi €(h)eKTUBHOCTI K BUMOT JI0 MOKa3HUKIB €HEPreTHUHO1 e(DeKTUBHOCTI Oy/liBENb,
IHKEHEPHUX CHCTEM Ta iX EeJEMEHTIB, TEIUIOTEXHIYHMX XapaKTEPHUCTHK OTOPOIKYBAITBHHIX
KOHCTPYKIIIi.

besnocepennro & cami BUMOTH, SK TOTO 1 BHMAaraB 3aKOHOJABEIlb, BCTAaHOBJICHI
[EHTPaTbHUM OPraHOM BUKOHABYOI BIAIH, 110 3abe3neuye popMyBaHHS JepKaBHOI MOMITHKU
y c¢epi OymiBHunTBa. Tak, y 2020 poui MiHicTepcTBO PO3BUTKY I'poMajJ Ta TEpUTOpIH
VYkpaiHu 3aTBepAMJIO MiHIMaJIbHI BUMOTH JI0 eHeproedekTuBHOCTI OymiBens [4].
MiHiMaabHI BUMOTH BCTAHOBIICHO HAa OCHOBI «PO3Pax0OBaHUX ISl €TAIOHHUX OYyIiBENIb JaHUX,
3 ypaxyBaHHSIM BHMOT JIO TEIUIOTEXHIYHHUX XapaKTEPUCTHK OTOPOIKYBAJIbHUX KOHCTPYKIIH
Ta €HePreTU4HOI €(PEeKTUBHOCTI IHKEHEPHUX cucTeM (y TOMy 4Mcii oOnajHaHHs) OyiBesb,
BIJIMOBIJIHO /0 €KOHOMIYHO JOIJIBHOTO PIBHS 13 BpaxyBaHHSM BapTOCTI JHCKOHTOBAaHUX
3araJIbHUX BUTPAT HA 371MCHEHHS 3aXO/AiB 3 MiJBUIIECHHS PIBHSA €HEPreTHUHOi e(heKTUBHOCTI
BIJIHOCHO PO3paxyHKOBOTO CTPOKY CIIYKOM KOXKHOT €TaloHHO1 OyiBili, Ta TU(EPEHITIIOIOTHCS
3aJIeKHO BiJ (DYHKLIOHAJIHHOTO NPU3HAYEHHS, BHCOTHOCTI OyAiBeNnb Ta BUAY OyIiBEIbHUX
pobiT (HOBe OymiBHUIITBO, PEKOHCTPYKIIisl, KaliTaIbHUI peMOHT)» [4].

OxpiM MiHIMQJIBHUX BUMOT JI0 €HEPreTUYHO1 e(PeKTUBHOCTI, 3aKOH YKpaiHH BiJIIOBITHO
a0 4. 4 cr. 6 [2] Bu3HAyae i E€KOHOMIYHO JIOI[IBHUI piBEHb — pIBEHb EHEPreTHYHOI
epexTUBHOCTI OynmiBii, 3a SKOrO JOCATAIOThCA HaHWK4YI BUTpatd (y TOMY YHCII
eKCIUTyaTalliiHl Ta JIKBIJAIIHHI BUTPATH) MPOTITOM HOPMAaTUBHUX CTPOKIB EKCILIyaTarlii
OyxiBii (OTOPOIKYBATBbHUX KOHCTPYKIIIH, 1HXKEHEPHUX CHCTEM) 3 YpaxyBaHHSM BKJIaJIEHUX
IHBECTHIIIH Ta JOXOMY BiJl TeHEpallii eHeprii (3a TEXHIYHOI MOXKJIMBOCTI 1H)KEHEPHOT CUCTEMHU ).
ExoHOMIYHO JOUITBHUM pIBEHb €HEPreTHYHOi €(EeKTUBHOCTI OyIiBelIb PO3PAXOBYETHCS
BIJIMOBIIHO /10 METOJUKH BH3HAUYCHHS EKOHOMIYHO JOILUJIBHOTO PIBHA €HEPreTUYHOI
edexkTuBHOCTI OymiBIi, pO3poOJeHOI 3 ypaxyBaHHSAM BHMOT aKTiB 3aKOHOJABCTBA
€porneticbkoro Corosy, Eneprernunoro CriBTOBapHCTBa, TapMOHI30BaHHX €BPOIMEHCHKUX
CTaHMAPTIB y cdepi eHepreTuIHoi e(eKTHUBHOCTI OyIiBelah Ta 3aTBEPHKEHOI IEHTPATbLHUM
OpraHOM BHKOHABYOi BIaJH, 110 3a0e3rneuye (opMyBaHHS JI€pP:KaBHOI MOJITUKUA Y cdepi
OymiBauiTBa. I{1 Metoauka Oyia i po3pobiena, 1 3arBepmpkeHa me y 2018 pomi [3].
Metonrka BCTaHOBJIIOE MEXaHi3M BU3HAUEHHS €KOHOMIYHO JIOIJIBHOTO PIBHS €HEPreTHYHOI
e(heKTUBHOCTI Oy/liBeTh 3 METOIO BCTAHOBJICHHSI ONTUMAIBHOTO PiBHS MiHIMAJIHHUX BHUMOT JIO
eHeproePeKTUBHOCTI Ta OKPECIIOE MPOLEAYPY BU3HAYEHHS €KOHOMIYHO JIOIIBHOTO PiBHS
E€HEePreTHYHO1 €PEKTUBHOCTI Oy/iBEIh Ta iX €JIEMEHTIB.

B uyactuHi 3akoHy, IO CTOCY€ThCSA Oe3mocepeaHbo cepTudikailii eHepreTHIHOI
eekTuBHOCTI OyaiBenb [2, 4. 8 cT. 7], HEOOXITHUM € PO3YMIHHS MOPSAKY 11 IPOBEICHHS Ta
BCTAaHOBIICHHS TepeiKy OyAiBesb, IS SKUX BOHA € 000B’s3koBOM0. o0 1ux mutaHs TO,
Tpeba cKa3aTH, 110 3aKOHO/IAaBEIb OOIPYHTOBAHO MiATOTYBaBCs, 060 MaEMO JTOKYMEHT, a came:
«ITOPAJOK mpoBeneHHs ceprudikaliii eHepreTHuHoi eheKTHBHOCTI» [5], skuii BH3HaYae
nporeaypu 300py Ta oOpoOku iHdopmarii, HEOOXiTHOI I PO3PAXYHKIB TMOKA3HUKIB
E€HEepPreTHYHO1 e(QEKTUBHOCTI OY/iBeNIb, OIIIHKHA BIAMOBITHOCTI PO3PaXyHKOBOTO pIiBHS
eHepreTuyHoi  e(eKTUBHOCTI Oy/iBeNb BCTAHOBIEHHM MIHIMJIBHUM BHMOTaM [0
E€HEepPreTHYHO1 e(EeKTUBHOCTI Oy/iBeNb, BUMOTH 10 (OPMH Ta 3MICTy EHEPreTHYHOTO
cepTudikaTta, BUTATY 3 €HEPreTHYHOTO cepTU(iKaTa; Mops 0K BUTOTOBJICHHS €HEPrETHYHOTO
ceptudikaTa. et mopsAOK yKe aKTHBHO BUKOPUCTOBYIOTHCS Ha MPAKTHUIIL.

JUis Kpamioro po3yMiHHS CIiJ 3a3HaYMTH TPO Te, IO 3rajyBaHa BUIIE CepTH]IKaIis
eHepreTHyHOi e(EeKTHUBHOCTI — II€ BHUJ EHEPreTUYHOrO ayauTy OydiBeNlb, MiJ 4Yac SKOTO
3IIHCHIOETBCSl aHaJi3 BUKOPHCTAaHHS eHeprii B OymiBii, iH(opMmarii mpo XapakTepUCTHKH
OTOpPO/DKYBaJbHUX KOHCTPYKIIA Ta 1HXKEHEPHHUX CHCTEM, OLIHIOEThCA BIAMOBIIHICTh
€HepreTHyHoi e(EeKTUBHOCTI BCTAHOBJICHMM MiHIMAJIbHUM BHUMOTaM [0 €HEPreTUYHOI
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e(eKTUBHOCTI OyIiBeNb Ta HAAIOTHCS PEKOMEHAAIl 100 TTiIBUIIICHHS PiBHS €HEPreTUIHO1
edekTUBHOCTI OymiBmi, IO BPaxXOBYIOTh MICIEBl KIIMAaTU4YHI YMOBH, € TEXHIYHO Ta
€KOHOMIYHO OOTpyHTOBaHUMH.

Takoxx 3akoHOAaBelb mepeadaunB HeoOXiMHICTh 3aTBep/pkeHHa KaOinetom MiHicTpiB
VYkpainu HauioHanbHOro ruiany 30UIbIIEHHSI KUIBKOCTI OyfiBesb 3 ONM3BKUM 10 HYJIHOBOI'O
piBHEM crnoxuBaHHs eHeprii [6]. Mera HamioHanbHOro IUIaHy — MOCTYNOBE MiABHILECHHS
€HEePreTUYHOI €PEKTUBHOCTI Oy l1BEIb.

Takuit mnan Oymo po3poOiieHo, sk Toro Bumarae 3akoH Ykpainum [2, Y. I, ct. 15], 3
ypaxyBaHHSIM TPUINCIB aKTiB 3akoHOAAaBCTBa €Bpomeiicbkoro Corody Ta EHepreTnyHOro
CrniBroBapucTBa 1 Oyne nepensiHyTo 4yepe3 5 pokiB. CkiagoBor 4yacTHHOW HaltioHaabHOTO
TiaHy 30UIbIICHHS KUIBKOCTI OyaiBedab 3 ONM3BKUM 0 HYJIHOBOTO PIBHEM CIIOKHBAHHS
EHeprii € mepenik HasBHUX Ta, 3a HEOOXIJHOCTI, 3alVIAHOBAHUX 3aXOJliB 13 301UIbIICHHS
KIJIBKOCTI Oy/iBesb 3 OMU3BKUM JI0 HYJIBOBOTO PIBHEM CIIOKMBAHHS €HEPril, BKIIOYAIOYH Ti,
mo moTpeOyroTh (iHaHCYBaHHS. BuWKOHaHHS HAIlOHAJIBHOTO IUIAHY IepeadavacThCs
npotsirom 2020—2030 pokiB. HamioHanpHUI miiaH HaMmiueHO peasi3yBaTH JBOMA €TalaMH.
Ha nepmomy erami (2020—2025 poku) nependadaeTbcss BAKOHAHHS 3aXO0/liB, CIPSIMOBAHUX Ha
NOJOJIAaHHS TEXHIYHUX, OpraHi3aliiHuX Ta (IHAHCOBUX MPOOJIEM Ha NUIAXY 30UIbLICHHS
KUIBKOCTI €HEproHe3ajeKHUX Oy/iBenb (3aX0Iu IEpIIOoro €Tany HaI[lOHAJIBHOTO TUIaHY), 3
ypaxyBaHHSIM HAasBHHX 3aXOJiB 13 30UIBIICHHS KUIBKOCTI €HEProHe3alIeHUX OymiBelb 3
HACTYITHUM TEPErISIZIOM pe3yabTariB ix BUkoHaHHsA. Ha nmpyromy erami (2025—2030 pokmn)
nepen0dayaeThCsl BUKOHAHHA — 3aXOJiB, CIPSMOBAaHUX Ha peali3amiio Mepexoay [0
000B’3KOBOTO JOTPUMAHHS CTaHIAPTIB €HEProHE3aJC)KHHX OyaiBelb MIOAO0 YCiX 00’€KTiB
OyniBHUIITBA Ta OydiBeNb, y SKHUX 3IIHCHIOETBCS PEKOHCTPYKIS (3aX0au JIpyroro erarry
HAI[IOHAJILHOTO IIJIaHy), M0 (OPMYETHCS NUISAXOM IMEPEeNINy HaliOHAIBHOTO IUIaHy 3
ypaxyBaHHSIM: CTaHy BHUKOHAHHS 3aXO/iB TIEPIIOTO €Taly HalliOHAJIBHOTO IUIaHy Ta
BU3HAYEHHSI HEOOXIHOCTI KOPUTYBaHHS JEp)KaBHOI TMOJITUKHU, 30KpEMa BpPaXOBYHOUHU
3000B’s13aHHs YKpalHM B paMKaxX BUKOHaHHS Yroau [7] Ta B pamkax BUKOHaHHS JloroBopy
npo 3acHyBaHHs1 Enepretudnoro CriiBroBapucTsa [1], BKJIFOYHO 3 TAKUMHU, 1110 BAHUKHY T TTi]]
yac peajizallii mepioro eTamy HaliOHaJIbHOTO IJIaHy.

Otxe, sk 6a4UMO, B JIep)KaBHIN MOMITHUIIl BU3HAYCHHS €HEProe(EeKTHBHOCTI 3pPOOJICHO
YUMAJIO. 3aTHINAETHCS CIIOMIBATUCS, IO 3aJaHUN TEMIT JIUIIE MPHUIIBH/ITYBATUMETHCS TTiCIIs
3aBEPIICHHS BIWHW, a BIAMOBIJHI IHIIIaTHBU MiATPUMYBAaTUMYThCS HE TUIBKH OpraHaMu
JiepKaBHOT BIAJM, a W MiANPHEMCTBAMHM Ta TpoMaasHamu. llomanpinuii Hamr HayKOBHM
MOIIYK JEPXKaBHUX MEXaHI3MIB MPUCKOPEHHS Ta TPOMAJICBKOTO 3a0XOYeHHS W MOTHBaii
CTaHe 00’ €KTOM HAIIOTO JOCIiKSHHSI.
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VYIK 372.8:721.021.2

HIATOTOBKA ®AXIBHIB Y I'AJIY3I EHEPI'OE®EKTHUBHOCTI Y 3BO:
CTAH, ITPOBJIEMHU TA IEPCIIEKTUBH

€sceea I I1.Y, 1-p B. 3 gepx. ynp., npod., FOpuenxo €. JI.% k. T. H., 1011,
KoBasb O. 0.3, k. T. 1., 1011., KoBans A. C., maricTp
Ipuoninposcvka depoicasna axademis 6y0ieHuymMea ma apximexmypu
!yevsieieva.halyna@pdaba.edu.ua; ? yurchenko@pdaba.edu.ua; koval.olena@pdaba.edu.ua

Ilocmanoseka npoénemu. 3 NMOYaTKOM IOBHOMAcCIITAOHOTO BTOPTHEHHS B YKpa'l'Hy
pocilicekoi (eneparii cucrema BHUIOI OCBITH YKpaiHM 3a3Ha€ 3HAUHUX TpaHchopMarliid, ski
CTOCYIOTbCS CTBOPEHHsI O€3ME€YHMX YMOB HAaBYaHHA Ta BHECEHHS 3MiH JI0 ICHYIOUHX I
3aloYaTKyBaHHS HOBUX OCBITHIX TpOrpaM, MoOJENeH TMpoLecy HaBYaHHS, NPAKTHYHOI
MiArOTOBKM MaiOyTHIX ¢axiBiiiB. [lopyd 3 nuMu BUKIMKaMHU yKpaiHChKa BHIIIA OCBITa pearye
Ha CBITOBI BHKIMKH, 30KpeMa 3MIHIOETHCS TMOTJISAJl HAa BUMOTH BHIIOI OCBITH Ta
HEePEeniATOTOBKY MEPCOHAY — aKTyaJlbHUMHU CTAlOTh HE CTUIbKM 3HAHHA, CKUIBKM PO3BHHEHI
KOMIIETEHTHOCT1 Ui BHUKOPHUCTaHHA 1H(OPMAIIIIHOTO CepeloBHINA, BMIHHSA aJalTUBHO
nepeOyI0ByBaTUCS Y 3aJICKHOCTI BiJl TOTPeO BUPOOHUIITBA Ta 3MiH PUHKIB TIparli.

Memotro mponioHOBaHOI myOmikamii € crnpo0a OKPECIMTH CTaH Ta IEPCIEeKTUBU
MiATOTOBKH (haxiBIliB y TaTy31 eHeproepeKTUBHOCTI B Oy IIBHUIITBI.

Buknao ocnoenozo mamepiany. B yMoOBax CydyacHOTO 3pOCTaHHS 3aluTy Ha
eHeproe()eKTUBHICTh B KOXKHIN JIaHIII EKOHOMIKM VYKpaiHW Ta €BpOCOIO3y BHACHIIOK
IHHOBAI[IMHOTO  NUISIXy  PO3BUTKY  €KOHOMIKM Ta  AK  0e33almepeyHoi  OCHOBHU
KOHKYPEHTOCIIPOMOKHOCTI TPOMHUCIIOBUX MIANPUEMCTB, NOTpeda B OCBITHBO-HAYKOBUX Ta
OCBITHBO-TIPO(ECIIHUX TIpOTrpaMax 3 eHeproeeKTUBHOCTI MOCTAE TOCTPO K B YKpaiHi TaK i
B €ppomi. [llogo Ykpainu nmuTaHHs mocrae 1e OLIBII T'OCTPO, OCKUIBKHM MPOTITOM JIBOX
POKIB MOBHOMACIITA0HOT YKpaTHCHKO-POCIICHKOI BIHHU JIMIIIE HA TEPUTOPIi MIBHIYHO-CXITHUX
Ta miBIeHHUX oOjacteit Ykpainu (KuiBchka, UepHiriBcbka, XapkiBcbka, /[HITponeTpoBChKa,
Honenpka, Jlyranceka, 3amnopi3pka, XepcoHCbka, MukonaiBceka, Onecbka) moTpeOyrOTh
BiZIHOBIEHHS MoHaa 60 MJIH M? KHUTJIOBOi IUIONII Ta MOHAJ JeCATh THCAY COIIaTbHUX
iH(ppacTpyKTypHUX 00’ €KTIB [5].

VkpaiHa sk uineH EHepreTnyHoro cmiBTOBapUCTBa B3sla Ha cebe 3000B’s3aHHS
BIIPOBA/KEHHSI HAa BCIX PIBHAX BUMOT JUPEKTHB €Bpomeiicskoro Ilapmamenty ta Pamu €C
311 TIABUINCHHS EHEPreTHYHOi e(eKTHBHOCTI B ycCiX cdepax exoHomikd. JlocBin
€BPONENWCHKUX KpaiH CBIAYNTH, IO BIPOBAKEHHS Cy4acHOI MOJITHKH €Heproe(eKTuBHOCTI
noTpeOye 3MiH Ha PiBHI YIIPaBIiHCHKUX PillleHb, CTUMYJIIOE€ PO3BUTOK Cy4aCHOI HOPMaTHUBHO-
METOJIMYHOI MIATOTOBKH (PaxiBIiB y IIiil cdepi.

Croromni y 3BO VYkpainu BiIKpUTI OCBITHBO-TIpO(dECiifHI MporpaMu 3 MiJArOTOBKU Ta
niBHUIEHHS KBamidikamii (axiBiiB B cepi eHeprozoepexkeHHs Ta eneproedexruBrocti. Lle
MPOBIAHI 3aKiaJM BUIIOI OCBITH, SKI MalOTh Yy CBOIM KOJIEKIlii OCBITHI IpOrpaMH IIOJ0
eHeproeeKTUBHOCTI, 30Kpema KueBo-MormnsHceka akazemis (Marictepchbka mporpama
«Yupasmiaas eHeproedexktuBHicTion; KIII iM. I. Cikopchkoro «EHepreTHaHU MEHEHKMEHT
Ta eHeproeeKkTHBHI TEXHONOTi», «EHEepPreTHYHWi MEHEHKMEHT Ta  IHKUHIPUHT
TEIUIOGHEPreTUYHNX cuctem»; OJecbkuil HallOHAJbHUNA TOJITeXHIYHUM YHIBEPCUTET
«EJeKTponocTayaHHss Ta €HEPreTUYHHM MEHEKMEHT»; «EHEpreTMYHUMl MEHEIDKMEHT» Yy
HY «JIbBiBCchbKa nosiTexHika» Ta IBaHo-PpaHKIBCBKOMY YHIBEpCUTETI HaTH 1 rasy Ta iH.

Cepen 3akianiB OCBITH, $Ki BIPOBAUKYIOTH OCBITHBO-TIpO(ECiiiHi mporpamu 3
MiArOTOBKM Ta TiABUINEHHs KkBamidikamii QaxiBuiB B cdepi eHeprozOepekeHHs Ta
eHeproegekTuBHOCTI, [IpuaHINpoBChKa nepkaBHa akagemis OyNiBHUITBA Ta apXiTEKTypu
HociZia€ ojiHe 3 MPOBIJHUX MICIb B YKpaiHi. 3aroyaTKyBaBIIM I1’Th POKIB TOMY OCBITHBO-
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npodeciifHy mporpamy 3 MiATOTOBKH Ta MigBUINEHHS KBamidikamii ¢axiBmiB B cdepi
eHepro30epeKeHHs Ta eHeproe(eKTUBHOCTI, OCBITSIHCHKA akaJieMiyHa CIUIBHOTA BTLIIOE CBOT
3aJlyMH B peaizallito mi€ei mporpaMu. MeToro mporpaMu € MiAr0TOBKa BUCOKOKBAJTi(DiIKOBaHUX
1 KOHKYPEHTOCTIPOMOXXHUX Ha HAIlIOHATbHOMY Ta MIXHApOJAHOMY PHHKY Mparli (axiBIiB 3
NUTaHb EHEPreTUYHOi e(EeKTUBHOCTI OyJIBENIb, €HEPro- Ta pecypco30epexeHHs B
OyZIBHMLITBI Ta >XUTJIOBO-KOMYHAJIBHOMY TIOCIOJApCTBi. POI3MHKOIO OCBITHBOI HpOrpaMu
[IpuaninpoBchkoi akanemii OyAiBHUITBA Ta apXITEKTypH € Te, 10 BOHA Y3TrOJKE€Ha Ta
MICTUTB pe3yJIbTaTh MiXKHapoaHOro NpoekTy: Enepro-inHoBaniitnuit XAb — muiatdopma s
miAroToBKM KBaligikoBaHuX (axiBUiB y chepi eHeproeeKTUBHOCTI B paMKax IPOEKTY
«Pedopmu B cdepi eHeproedekTHBHOCTI B YKpaiHi», 10 BHUKOHYEThCS Himerpkuii
TOBApUCTBOM MixkHapoaHoro cmiBpoOitauuTBa (GIZ) 3a mopydennsm ypsny Himeduwnm.
BnpoBamxkennss minotHoro npoekty GIZ, pospobienoro mpoBimauMu (axiBisgMu B cdepi
eHepretuuHoi edexruBHocTi Himeuunnu, ABctpii, Ykpainu B pamkax npoekty «Pedopmu y
chepi eHeproeekTUBHOCTI B YKpaiHi», SKUH 3aMpOBaKYEThCS JIMIIE Yy JBOX 3aKiagax
BUIIOi OCBITH YKpaiHU.

KOHTUHIEeHT OCBiTHiIX Nnporpam "EHeproayaur ta
eHeproedeKTUBHICTb B 6yaisHMUTBI"

2020 2021 ®Pag 1l W Pagy2, ) Paa 3 2023

VY miaroroBiii Oyab-sakux (axiBIliB MPaKTHYHA CKJIAJIOBA BiJIIrpae HAWBAXKIIHMBINIY PO,
OCKUTBKH BIJIOMO: «IPAaKTHKa — KPUTEpid ICTUHU», caMe TOMY BaXKJIMBHUM € JJIs HAC Te, 110
NpaKTUYHA MiATOTOBKA HAIIMX 3/100yBayiB BEIE€THCSI HA HOBITHROMY OOJIaZIHAHHI, HAJTAHOMY B
pamkax npoekty GIZ, ans npoBeneHHs eHeproayauTy Oy/iBelb Ta OOCTEKEHHS 1HKEHEPHUX
cucteM. 3  MOMEHTY 3aloyaTKyBaHHS  OCBITHIX mporpam  «EHeproayaut Ta
eHeproePeKTUBHICTh B OyAIBHUITBI» (OCBITHRO-HAyKOBUH Ta OCBITHHO-TIPO(deciiHU piBHI)
HaBYaJIHCA 1 HaBuaroThesl 136 maricTpiB, 3 HUX 48 MaricTpiB, SKi OTpUMaJIH JWUIUIOMH i, 32
JAHUMH BIJJIUTY TIpalleBJIAIITyBaHHA Ta MpakTHdHOI marotoBku «Kap’epauit XAb» [11],
MpaEBIAIITYBAINCS Ta YCIIITHO MPAIIOIOTH 3a (haxom.

Cepen HarocTpimux mpooJieM, sKi MOCTalTh B MEXaxX MiATOTOBKH (DaxiBIliB 3 MUTaHb
eHeproeeKTUBHOCTI Hapasi, B yMOBaxX IMOBHOMAacmTaOHOI BiliHH, B TMEpry dYepry, CTOiTh
npobjemMa MmoAo0 Oe3MeYyHOro cepe/oBUIAa HaBUaHHS 3/100yBaviB. besrneuHe oOCBITHE
cepenoBuiie Oyab-skoro 3BO dopmyerscs BimmoBigHo n0 «KoHrenmii Oe3neku 3akiaiiB
ocBitn» [4]. CyTh sKOro mojsrae y CTBOpeHHI Oe3meunoi iHdpactpykrypu 3BO
(oOmarmtyBaHHsI ICHYIOUMX Ta OYAiBHHUITBO HOBUX 3aXHUCHUX CIIOPYJ IIMBUIBHOTO 3aXHUCTY ;
e(eKTUBHE TOMEpPEeKEHHsI Ta MPOTU[isS HETaTUBHUM OE3MEKOBUM SIBUIAM B OCBITHHOMY
cepenoBuii; (GopMyBaHHS KOMIIETEHTHOCTEH O€3MEKH B YYaCHHUKIB OCBITHBOTO IPOIECY;
MPOBA/KCHHS. AITOPUTMY il y pa3i BUHUKHEHHA HEOE3MEUHUX CHUTyallli, BUSBICHHS
BUOYXOHEOE3NMEYHNX Ta IHMIMX MIO3PIIMX NPEAMETIB y 3aKiaji OCBITH; OpraHizamis
CHUCTEMHOTO HaBYaHHSA YYaCHUKIB OCBITHBOTO TMpPOIECY MOisIM B yMOBaX HaJI3BUYAWHUX
CHUTYaIliif; 3aIpOBa/KEHHS 00OB’S3KOBOTO MiABHINEHHS KBadidikarii, piBHS 00i3HAHOCTI Ta
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MiITOTOBKY TEJaroTiYHUX, HAYKOBO-TIEAArOTIYHMX Ta 1HIIMX MPAI[iBHUKIB 3aKJaJliB OCBITH 3
0e3MeKOBUX MUTAaHb Ta MUTaHb MCUXOJOTIYHOI CAMOJIOMOMOTH 1 TIPaB, CBOOO Ta 000B’SI3KIB
TpOMaJITHIHA.

Kepytouncy Crarreto 3 Koncturymii YkpaiHu «irofuHa, ii KUTTA 1 300pOB'A, 4ecCTh 1
TiHICTh, HEJAOTOPKAHICTh 1 Oe3meka» [3] BHU3HAIOTHCS HAWBHIIOK COIIATBHOIO IIHHICTIO,
25 motoro 2022 poky B Akazemii OyB CTBOPEHMI ONEpaTUBHUNA IITA0, IKUH O4OJIMB POOOTY
aKaJIeMIYHO1 CHUIBHOTH IIiJT 4ac BOEHHOTO cTaHy. Ha caiiTi akamemii modana mpaioBaTu
«JIiHis oneparuBHOrO pearyBaHHs», OyB MPOBEICHHI MOHITOPHHI IiJIBAJIbHUX MPUMILICHD 3
METOI0 TIATOTOBKM iX JUIS YKPUTTS HAaceleHHs, 3100yBadiB OCBITH, CHIBPOOITHHKIB Ta
MEIIKaHIIB TYPTOXXUTKIB. BcCiM HamaHi 1HCTPYKINI Ha BHITAJIOK IEPEHECCHHS AKTUBHHUX
OoiioBux 1iii Ha Tepuropito Micta. BaximBa noKyMeHTaulis Ta MarepiajbHI LIHHOCTI
Akaznemii OylM TiATOTOBJICHI JUIsi MOXKJIMBOI €Bakyarlii, MiJmucaHo JoroBip 3 Uepkacbkum
JEp’KaBHUM TEXHOJOTIYHUM YHIBEPCUTETOM 00 MOXKJIMBOI, B pa3i HEOOX1THOCTI, peIOKaIlii.

Buxknagarpko-cTyIeHTChKHI CK1ag AkaneMii CTIKO mepeHoCcHB nepii OomMoOapryBaHHS
MiCTa Ta IPOAYKTUBHO MpALIOBaB Ha 3axucT. [y 3a0e3nedeHHs yMoB O€311eUHOr0 OCBITHBOTO
Cepe/IoBHINa B TMiABAIBHUX NPUMIMICHHSIX Axazemii OynM BiJHOBJICHI S5 HaWMPOCTIIIUX
YKPUTTIB, SIKI iICHyBaJId B HaBYAJIBLHOMY KopIlyci me 3 4aciB [lpyroi cBiToBOi BiiHH, IJist
2 750 oci6 3arampHOl0O miomer0 2 022 Mm% Jng 1boro Oyl 3BUIBHEHI TPUMIIICHHS
OOMOOCXOBHII] BiJ PO3MIIICHMX B HHUX apXiBiB Ta CKJIaJy MarepialbHHUX I[IHHOCTEH [9];
BUKOHAHI OYMILIEHHS Ta OOJAIlITyBaHHA 3alacCHUX Ta MIJ3€MHUX BHUXOJIIB; MPOBEACHO
OCHAIICHHS TEPBHUHHUMH 3aC00aMH TIOXKEKOTAaCIHHSA Ta IIAHIIEBUM IHCTPYMEHTOM;
BIJIPEMOHTOBAHO OCBITJICHHS, CJICKTPHYHI IIMTKH Ta BUMHKAdYi, MiJJIOra, JIBEpi, CHUCTEMH
BEHTHJIALI1, BOAONOCTAYaHHs Ta BOJOBIIBEACHHS; NMPOBEACHO 30HYBAaHHs Ta OOJIAIITYBaHHS
CUSIUMX Ta JIEKAUUX MiCIlb; CTBOPEHO MarepiaJibHUN pe3epB UIsl TPUBAJIOro mnepedyBaHHS
Jrofei (EMHOCTI JJIst BOJH Ta BiIXOMiB, BOJA MUTHA TPUBAJIOTO 30epiraHHs, caHiTapHi 3aco0w,
JaMIIM, JiXTapi, Dka TpuBaloro 30epiraHHsS Ta IIBHIAKOTO IPUTOTYBAaHHS, JIKapChKi Ta
MeIWYHI 3aco0M, Marpaiy, KOBJIPH, TMOAYIIKH, CIAalbHI MIIIKH, 3aCO0M Tiri€HW, MHIOY1
PO3YHMHM, CEPBETKU s Je31H(EeKINi, MmaMrepcy, iHIWBiAyadbHI 3acoOM 3aXHCTy OpPTaHiB
JMXaHHA TH IIKIPH, TEHEPATOpH, arnapaTtd JJIs OYMIIeHHs Boau) [l]; mpUMILIeHHS YKPHUTTIB
3abe3mnedeHi poyTtepaMu s OesnepebiiiHoro IHTepHeT-3B’s3Ky [2]. | HairomoBHime — Bci
YKPUTTSI 001a{HaH I IPOBEICHHS 3aHATH /1 Yac MOBITPSIHUX TPUBOT [6].

besneune OCBITHE cepeoBHIE II€ MOXJIHMBICTH TONEPEHKEHHS NpOo HeOe3MeKy.
B Axanemii HamaromkeHo omoBileHHS «Ysaca! Oeonoweno mpugoey, 6cim npoumu 6
ykpummsa» Ta «Yeaea! Biobii nosimpanoi mpugozu» 3a TOIOMOTOI TYYHOMOBHOTO 3B’SI3KY,
po3poOiieHi Ta po3MilleHi MOBEPXOBI IUIAaHM €BaKyallii, IOKaXKYUKH PYyXy A0 YKpPHUTTIB,
iH(opMariiiHi cXeMH Ta CTeH/IU TOIIIO.

BiiicekoBoro anMiHicTpariiero J[HimponerpoBcbkoi oomacti 11 mumas 2022 poky Oymna
MIPOBEJICHA TIONIEPEIHs OIlIHKAa NpHUMIIIeHbh AKameMii Ta HaJaHl pEeKOMEHJaIli o0
MOJIMBOCTI BHKOPHUCTaHHS JUISi YKPUTTS HACENEHHS SK HAWMPOCTINIUX YKPUTTIB.
3a pesynmpraramu oOcTexkeHHs (30.09.2022 p.) YKpHTTIB IIOAO BHKOPUCTAHHSA 3a
npusHaueHHsM 'y 2022-2023 HaBuambHOMY poOIi JIMCTOM JIHIMPOBCHKOI Micbkoi paau
Ne 7/11-2186 Bim 20.10.2022 p. ykputTs B miaBaabHux mnpuminieHusx IIJJABA Oymu
3apeecTpoBaHi SK HAWUMPOCTINI YKPHUTTS TNPHUAATHI IO TPOBEIACHHS HAaBYAJIBHUX 3aHSTh.
[ToBTOpHE O0OCTEX)EHHSI HAMMPOCTIMIUX YKPUTTIB ISl BUKOPUCTAHHS 3a MPHU3HAYEHHSIM Y
2023-2024 napwyampHOMY pori Oymo mpoBeneHo 02 cepmust ta 10 mmcromama 2023 poky
[7; 10].

Jpyroto npoGiiemMoro, sika oCcTae B MATOTOBII (haxiBIliB y ramysi eHeproe()eKTUBHOCTI
y 3BO € rengepHa piBHICTH B oOIaHyBaHHI npodecieto. 3 mnpuitHaTTsIM CTpaTterii
BIIPOB/DKEHHS Te€HIEPHOI piBHOCTI y cdepi ocBitr 10 2030 poky [8], BaXJIMBUM acIieKTOM
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NPUHIMITY 3a0€3Me4YeHHsT PIBHUX IPaB Ta MOXKIMBOCTEH JKIHOK 1 YOJIOBIKIB € CTBOPEHHS 1
PO3BUTOK B YKpaiHI CydacHOi CHCTEMH OCBITM BIPOJOBXK XHUTTA (OCBITa AOPOCIHX) 13
320€3MeYCHHSIM PIBHOTO JIOCTYITy IO HEl JKIHOK 1 YOJIOBIKIB Oymb-skoro Biky. CTaHOM Ha
01 ciyns 2024 poky 3a HanpsIMoM OCBITH 191 «ApxiTekTypa» Ha MariCTepChKHUX MporpaMax B
Axanemii HaBuaeThea 37 xmomniB Ta 30 aiBYaT, IO CTAHOBUTH CIIBBIIHOIIEHHS 55,2 % 1o
44,8%. Take CHIBBIAHOIIEHHS MOXHA BBaXKaTHM TapMOHIMHUM. AJe 3a HamnpsMoM
192 «bypiBHHIITBO» Taka rapMoHis BiacyTHs — 320 xuyommiB Ta jume 23 MiBYMHH, IO
ctaHoButh 93,3 % mo 6,7 %. Tomy mnpamoroun Haa 3alydeHHSIM abiTypi€HTCHKOTO
KOHTUHTEHTY y BCTynHil Kammanii 2024 poxky BapTO NPHUIUIATH YBary >KiHOYOMY CKIafy,
TAM OLIbBIIIE, 110 YOJIOBIYMMA JTIOJICHKUI KamiTald B YKpaiHi y 3B 53Ky 3 BIHHOIO 3 POCIHCHKOIO
denepariiero NOCTINHO 3HUKYETHCS.

Tpers mpobnema, 1m0 MOCTa€E HA HAII TMOMISA, y MATOTOBIN (DaxiBIiB 3 NHUTaHb
EHEProayJAnTy Ta EHEProeeKTUBHOCTI — II€ OCBITHBO-NIPOCBITHHIIbKA pobota. Ocita i
BUXOBAaHHA Yy c(epl eHeproz0epexeHHs — I HamnpsMKH €IWHOTO MPOLECY BUXOBAaHHS
OLIA/ITTMBOTO CTABJICHHS TPOMAJsSH J0 BUKOPUCTAHHS MPUPOJHHMX CHEPTeTHUYHUX PECYpCiB,
sKe 3a0e3meuyeTbes HUIIXOM HaJ0aHHS Ta 3aCBOEHHS 3HaHb PO €KOHOMIYHI, EKOJIOTIUHI Ta
coliaibHI epeBaru eHepro30epekeHHs 1 3M1HCHEHHS IePKaBHOTO KOHTPOJIIO MO0 PIiBHS U
e(eKTUBHOCTI OTPUMaHUX 3HaHb. SIK MOKa3ye MpakTHKa, EHEProePeKTUBHICTh MPOEKTOBAHUX
00'€KTIB 3aJICKUTH HE JIMIIE BiJl AKOCTI BUKOPUCTOBYBAHOTO YCTAaTKyBaHHS, HE OCTAHHIO POJIb
B IIbOMY TPOIEC] BiAIrpae TEXHOJIOTISI BUKOPUCTaHHS CaMHX 3acO0iB €Hepro30epeKeHHS.
3p0o3yMiJI0 IPOEKTYBAHHSAM 1 BIPOBAPKEHHSIM TAaKMX CKJIAJHUX CHCTEM NOBHUHHI 3aliMaTucs
BUCOKOKBaJlipikoBaHl (axiBIll Taily3i, IO MPOMIILIM TEOPETUYHHH 1 NMPAKTUYHUN KypC
HaBYaHHSA IIOJI0 3aCTOCYBAaHHS LUX 3aCO0IB 1 TEXHOIOTINA. AJie K MU 0a4MMO, PsiJi TOJIOBHUX
3aBlaHb JIIMCHO BUPINIYETHCA TPU MPOEKTYBAHHI 1 peasizamii MPOEKTY IiBUICHHS
eHeproePeKTUBHOCTI MIAMPUEMCTB, ycTaHOB. (OCHOBHAa CKIQIHICTH 3'SBISETHCS IICISA
BBEJICHHS O0'€KTy B eKCIUTyararito. Majio 3acToCyBaTH €Heprozoepirarodi TEXHOJIOTIi y
BUPOOHUYOMY IPOIIECi, MOTPiOHA IPaMOTHA eKCILTyaTallis HUX TeXHOJOTii. 3aKOHOMIpHO, 110
3a TaKUX YMOB 3YMOBJIIOETHCS HEOOXI1THICTh HEMEPEPBHOTO PO3BUTKY Y MalOyTHIX (axiBIIiB
MIMPOKUX KOMIETEHIIH 1 OCOONMBO KOMIIETEHIIH, IO IO3BOJISIOTH 3abe3redyBaru
eHeproe(eKTUBHICTh BUPOOHUUUX TporieciB. Lle BUpINTyeThCS MUISIXOM BUBYEHHS (axXiBISIMH
OCHOB €HEpro30epekeHHs Ta eHeproe(eKTUBHUX TexXHOJorid. Ha Hamm momisi, yBeaeHHs 10
HABYAJbHUX IUIaHIB OOOB’SI3KOBOTO HaBYAIBHOTO Kypcy «OCHOBU €Hepro30oepekxeHHs»
HA/aCTh MOXJIMBICTH  OBOJIOAITH KOMIIETEHIISIMU  30epekeHHS eHepropecypcis, ix
e(hEeKTUBHOTO BHUKOPHCTAHHS IIiJl 4aC BUKOHAHHS MPOQECIHHMX BHIIB POOIT, 1 HaBITh Y
noOyti. Kpim TOro, crymeHtn HaOyBaTHMyTh HOBUX 3HaHb CTOCOBHO OCOOIHMBOCTEH
eHepro30epirarounx marepiajiB, iXHIX IepeBar MijJ Yac BUKOPHUCTaHHS Yy MpodeciiHiit
TiSUTBHOCTI, CHICTI(IiKK 3MIHCHEHHS TEXHOJIOT1YHUX MPOIIECIB HA X OCHOBI TOIIO.

Bucnoeéku. Y xoHTekcTi iHTerpamii Ykpainm go €C 4yuM paHile MH TTOYHEMO
BTUTIOBATH €HEProeeKTHBHICTh B YKPAiHCHKE JKUTTS, TUM OiJbII KOHKYPEHTO3AAaTHOIO Ha
€BPOMEHCHKUX  pUHKAX Ta JOCTymi JO0 JIOHOPCHKMX KOMTIB Oyne  YkpaiHa.
EneproedexTHBHICTh HE JIO3YHT, a MPUHIIUIT €KOHOMIYHOI Ta COIiaJIbHOI MOJIITUKU €BPOIIH.
bi3zHec, ocBiTHI 3akiaau, OFOHKETHI YCTAaHOBH, SIKI MEPIIMMHU PO3MOYHYTH BIPOBAIKYBATH
eHeproeeKTHUBHICTh y CBOI MPOEKTH, 3A00yAyTh KOHKYPEHTHI MEpeBart, aJyke eKOHOMIYHUN
PO3BUTOK  MaHOYTHHOTO 6y,I[yBaTI/IMeTBC}I Ha HHU3BKOKapOOHOBUX  TEXHOJOTIAX 1
eHeproeeKTUBHOCTI. | TyT BapTO mam’sTaTH, Mo eHeproeeKTUBHICTh He 3aBXK/IU MOB’s3aHa
31 CKOpDOYEHHSM CIOKMBAHHS €HEprii, Maibke 3aBXAu 1€ TNHTaHHA e(QEeKTUBHOTO
BUKOPUCTAHHS Ta peaji3allii eHepreTHYHOro MoTeHmiany. Tox came eHeproeeKTUBHICTh —
JOJIATKOBUH pecypc AJs PO3BUTKY Ta 3pOCTaHHS YKpaiHH.
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VIIK 69.624.04

ONTUMIBALIA EHEPTETHYHOI'O TA BYIJTIEHEBOTI'O CJIIAY
YEPE3 BITPOBA/I’KEHHSA IHOOPMAIIMHUX ABIMHUKIB BYAIBJII 3 BIM

Kypaseas A. 0.1, maricrp, Kuennnsa JI. B.2, k. T. 1., 011,
Ipuoninpoecvka Oepoicasna akademisi OyOieHUYMBEa ma apximexmypu
tandneprua@gmail.com; 2lina_kalnysh@ukr.net

Ilocmanoexa npoonemu. CyyacHe OyJiBHUIITBO € OJHUM 13 HAHOUIBIIUX CIIOKUBAYiB
EHeprii Ta JKepesioM BUKHUIIB MapHUKOBUX Ta3iB, 10 3HAYHO BIUIMBA€E HA 3MIHU KIIMaTy Ta
3arpo3y CTaJoro po3BHUTKY. [Ipobiema 3 eHeproeeKTUBHICTIO Ta BYIJICIIEBHM CJiIOM CTaja
HarajbHOIO, i BUMAara€e BIIPOBA/DKCHHS HOBHX TEXHOJIOTIH Ta METOIIB Ui ii BUPINICHHS.
Buxopucranns indopmamiiftHuX ABIMHUKIB OyaiBiIi 13 32CTOCYBaHHIM TEXHOJIOTIi Oy/IiBEIbHO-
iHdopmariiinoro mozaemoBanHs (BIM) € BanuBUM IUIIXOM JJIS BHPILIEHHS JaHOI 3aj1adi.
Haxanb, 10 mporo dvacy, MOCHTI/DKCHHsS IX BIUIMBY HAa ONTUMI3allil0 €HEPreTUYHOrO Ta
BYIJICIIEBOTO CJIiy Oy/IiBEIbHUX IMPOEKTIB HE OYJIM TOCTATHHO MPOBEACHI.

Mema pooomu. Metoro nanoi poOOTH € IPOBEACHHS KOMILJICKCHOTO aHaJli3y Ta OIliHKa
BIUTMBY BIIPOBAKEHHS 1HPOPMAILIMHUX JBIMHUKIB Oy/iBJIi 3 BAKOPUCTAHHIM TexHouorii BIM
Ha OINTHUMI3aIlil0 EHEPreTUYHOrO Ta BYIIEIEBOTO CIiay OyIiBElIbHUX MPOEKTIB XapaKTepHUX
s Hamoi kpaiHu. KoHKpeTHI mun BKIOYarOTh BHBUYEHHsA poiii BIM y BmpoBamkeHHI
eHeproeeKTUBHUX pillleHb, AaHali3 BIUIMBY I1HQOpMAIifHUX [BIHHUKIB Ha TpOLECU
MIPOEKTYBaHHS Ta OYIIBHHUIITBA, @ TAKOXK OILIHKY PE3y/bTaTiB ONTHUMI3allli eHEPTeTUYHOTO Ta
BYIVICLIEBOTO CIIiy 3a gonomoroo BIM.

Ocnoena uwacmuna. BrpoamkenHs TtexHonorii BIM B OyZiBHUITBO J103BOJISIE
NPOBOANTH JI€TAIBHUI aHaTi3 €HEepProcroXUBaHHs OymiBIi IIe HA eTari HMpoeKTyBaHHsS [1].
BIM no3Bossie MoaenoBaTH pi3HI BapiaHTH OyJiBEIbHUX PIllIEHb Ta BU3HAYATH iX BIUIMB Ha
eHeproeeKTHBHICTh OyIiBII O MOMEHTY ii peamizamii. Bizyamizamis Ta cUMymSIist pi3HUX
CIIeHapiiB JIO3BOJISIE IHXKEHEpPAM Ta apXiTeKTopaM 3HAWTH ONTHMAalbHI PIMICHHS IS
3MEHIIICHHS CIIOKUBAHHS €HEPTii IiJ] yac eKcruryaraitii oyaismi [2].

[adopmamiitni  ABIWHUKK Oy/iBII JO3BOJISIOTH BHSIBJISTH TIOTEHIIMHI TpoOieMHu 3
€HEeproeeKTUBHICTIO Ta BYTJIEIEBHM CIIIJIOM II€ Ha €Tali MPOEKTYBaHHA. 3a JOMOMOTOIO
BIM MoxHa TIPOBOIUTH aHaJIi3 eHEProeEKTUBHOCTI PI3HUX KOHCTPYKIIH, CUCTEM OITaJICHHS,
BEHTHJIAII] Ta KOHAWIIIOHYBaHHSA TOBITPS, a TaKOX 130ismii OyaiBmi Ta BHKOPUCTAHHS
npupoaHoro cBiTia [3]. Ile m03BoNisie BHOCHTH KOPEKTUBU Yy TMPOEKT Y PaHHIX CTaisX Ta
YHUKHEHHS JIOJaTKOBMX BUTpAT /1 4ac OyMiBHHIITBA Ta eKcIutyaTtaiii [4; 5].

Buxopucranus BIM chnpuse migBuiieHHIO €(PEeKTHUBHOCTI BHPOOHUYHUX TPOIECIB Y
OymiBHuUTBI [6; 7]. MiHiMi3amis BiIXOiB MarepiajiB, ONTHMi3alis TPAHCIOPTYBaHHSA Ta
BUPOOHMYMX TMIPOIECIB, BCE II€ JONOMara€ 3MEHINUTH 3arajlbHUA BYIVICIEBUH CIiJ
OyIiBETBHOTO TIPOEKTY Ta CIPHUSE CTBOPEHHIO OUIBII CTIMKUX Ta EKOJOTIYHO YHCTUX
cepenosuii [8].

AmHauni3 MaTtepiaiiB NMpH MPOEKTYBaHHI 1 CTBOPEHHI iH(pOpManiiHOTO ABiHMKA Oy/miBIi,
JIO3BOJIMJIM ONITUMI3yBaTH CHEPTETHYHUI Ta ByIJIeleBUU ciia. Pe3ynsraTu CTBOpPEHHS TakKoi
MOZIeTi 3HANIUIM CBOE BioOpakeHi B IUIUIOMHIA poOOTi aBropa (Marictpa). ns moOynoBu
JOCTIDKYBaHOT MOjeNl JBIMHHMKA >KUTIOBOTO KOMIUIEKCY y M. bywa, Oyino BHUKOpPHCTaHO
nporpamue 3abesneuenns Autodesk Revit 2022 (puc. 1) i npoBeaeHO MoOAATIBLIMIA aHATI3 Ha
miardopmi OneClickLCA (puc. 2). Bukopucranss i€l miar¢popMu T03BOJHIO OIIHHTH
XapaKTepUCTUKA BUKOPHCTAHUX MarepialiiB mpu OyMiBHUITBI Ta iX BIUIMB Ha HABKOJHIIHE
CepeoBHILE, 110 CIPHUSUIO BUOOpPY OinbIln Oe3nmeuHux, 0e3 BTpaTh MEXaHIYHUX BIACTUBOCTEH
00’ €KTY.
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Puc. 1. BIM mooens (ingpopmayitinuii 0sitinux 6y0iei)

Embodied carbon benchmark @ Embaodied carbon by life-cycle stage Embodied carbon by structure - A1-A3
| Cradle to grave (A1-A4, B4-B5, C1-C4) kg COze/m?
{<450) A L 205 |
a nm me - Foundations and substructure - 12%
(450-485) B A1-A3 Materials- 82 %
(485.520) & \ I A4 Transport- 4 % Vertical structures and facade - 30%
(520-555) m ' B4-B5 Replacement- 11 % Horizontal structures: beams, floors and roofs - 44%
C2 Waste transport- 2 %
{555-590) E _— ansp ’ Other structures and materials - 15%
I C4 Waste disposal- 1 %
F 0% 20% 40% 60%

Puc. 2. Pesynomamu ananizy xapakmepucmux sUKOPUCMAanux mamepiaiie npu 0y0ieHuymei

Bucnoeox. BnpoBamkeHHs iHGOpMalidHMX ABIHHMKIB OymiBai 3 BUKOPHCTAHHSIM
texHonorii BIM € BaxiaMBUM KpOKOM Yy HampsIMKy OINTHMi3alii €HEepreTMYyHoro Ta
BYIVIELIEBOTO cCIify OyaiBenbHUX TpoekTiB. Lli TexHomorii m03BONSAIOTH €()EKTUBHO
BHUKOPUCTOBYBaTH pPECYpCH, 3MEHIIYBaTH BUKHUIU Ta CTBOPIOBATH OULIBII €KOJOTIYHO YHUCTI
OyaiBii Ta iHQPACTPYKTYPY.
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VIK 728.1.:681.51: 004.5
PO3YMHHNH BYJIUHOK

Kyp6a L. AL, cryn., Apsuenxo O. C.2, acuct., Apsiuenxo JI. ¥0.%, k. T. 1., o1
Ipuouninposcvka depoicasna axademis 6y0ieHUymMea ma apximexmypu
! vanraice280@gmail.com; 2olgadiachenko303@gmail.com;
3diachenko.larysa@pdaba.edu.ua

Ilocmanoexka npoénemu. 3apa3 Bce TOMYJSIPHIMION CTA€ i7esl «PO3YMHHUX OYIMHKIBY,
10 MPU3BOAUTH JI0 30UIBLICHHS KITBKOCTI AOCTYMHHUX JAHHUX, SKI MOXYTh OyTH 3i0paHi Ta
[IpOaHaIi30BaHl. ¥ KO)KHOMY Cy4yacHOMY Oy/IMHKY, B Til UM B 1HIIIH Mipi, QYyHKIIOHY€E BeIHKa
KUTBKICTh OONIaHaHHS, 110 3abe3mneuye moOyT, KoM(OPT, 3aTHUIIOK, 3B'SI30K 1 OE3MeKy, II0
JI0TIoMarae BIATIOYUTH 1 CTBOPIOE MOBHOLIIHHE poOOYEe cepeloBHILE. 3PYUHICTh yHpaBIiHHS
UMM CHUCTEMaMH, MOXJIMBICTh 3JIarOJDKEHO IPAlOBATH pa3oM, 30UIBIIYIOYHM TUM CaMHUM
(YHKIIIOHAJBHICTh KOKHOI 3 HUX OKPEMO — BCE L€ 1 Jla€ MOXJIMBICTh Ha3BaTH OYJIMHOK, B
SIKOMY BOHH 3aCTOCOBYIOTbCS, «PO3yMHUM OyauHKoM». Jliist 300py, aHami3y Ta BigoOpakeHHs
JTAaHUX B KOMII'FOTEPHUX CHCTEMax «PO3YMHHUX OYIMHKIB» BUKOPHUCTOBYIOThCS Pi3HI METOIIU Ta
3aco0u, Takl SIK: CEHCOpPHI Mepexi, 0e3IpoTOBI Mepeki, MAallMHHE HaBYaHHSI Ta XMAapHi
texHousorii. i 1HCTpyMeHTH [103BOJIAIOTH HE TIIbKU 30MpaTH JaHl Mpo cTaH OyIMHKY Ta
MENIKAHIIB, ajle 1 aHaJi3yBaTH iX IJS NPUUHATTS pIlIeHb MIOAO0 ONTHMI3aIlii CHOXUBAHHSI
eHeprii.

Mema pobomu. Bu3HaunTH CKJIaJ TEXHIYHUX 3aco0iB aBTOMaru3allii CHUCTEMHU
«pO3yMHUH OyTUHOK» Ta MpOaHai3yBaTH X CyMiCHE BUKOPHUCTAHHS.

Ocnosna wacmuna. «Po3yMuuit Oy IMHOK» — 1I€ )KUTIOBHIA OYJIUHOK, Y IKOMY TTPUCYTHS
cucTeMa JIOMAalIHIX IPUCTPOIB, 3MaTHUX BUKOHYBATH Jlii Ta BUPIIIyBaTH NEBHI MOBCSIKICHHI
3aBJaHHA 03 y4acTi JIIOJWHHM, 3 MOYKJIMBICTIO KEPYBaHHS IIUMHU IIPUCTPOSIMH.
3acanvna cxema cucmemu ynpaeninua euenaodae nacmynnum uunom [3]:
[EHTPATBHUI MPOIIeCOp YIPaBIiHHS / TOJOBHUM OJIOK YIIPaBITiHHS,

JaTYUKU( TEMIEepaTypH, OCBITIEHOCTI, 3aIUMIICHOCTI, PyXY );
Kepyroui npucTpoi (1ummepw, pene, [Y-emitepu Tommo);
iHTepdeiicu ynpasninHA( KHOMKOBI BUMUKayi, myasTH IK 1 pagionynst, ceHCOpHIi
naneni, wWeb / wap intepdeiicn);
BJIaCHA Mepeka YIpaBJIiHHSA, 110 00’ €THy€E BUIIEC BKa3aHI €JIEMEHTH;
e KEpoBaHI MPUCTPOi(CBITHIBHUKHN, KOHAUITIOHEPH, KOMITOHEHTH JOMAITHHOTO

KIHOTEaTpy TOIIO);

e JIONIOMDXKHI Mepexi (TenedoHHa Mepeska, AUCTPUOYIIS ay/Iio 1 B1I€OCUTHATY);
e TMporpamHe 3a0e3MneueHHs MPOEKTY.

«Po3ymuuit 0younok» modce niosuwgumu enepzoepexmusnicmo [1; 2]:

1. Aemomamusosane ynpasninusa oceimnenuam i mepmopeynosanuam. CucteMu
YIpaBIiHHSA OCBITJIIEHHSIM Ta TEPMOPETYIIOBAHHAM 3/1aTHI ONTHUMI3yBaTH BHKOPUCTAHHS
eHeprii, BUMUKaOun a00 3HIKYIOUHM CBITIO Ta TeMIIepaTypy Yy NPUMIMICHHSIX, KOJIU IIe
noTpioHO.
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2. Mouimopune cnoowcueannsi enepeii. CUCTEMU MOHITOPUHTY JO3BOJISIOTH BIACHUKAM
OyIMHKY BIJCTE)KYyBaTH CBO€ CIIOKMBAaHHS €Heprii Ta imeHTudikyBatu 007acTi, Je MOXHA
3MIACHUTH 3aXOAH 10JI0 3MEHIIECHHS BUTPAT.

3. Iumenexmyanvni npunadu ma cucmemu KepysanHs. BUKOPUCTAHHS IHTEICKTYaTbHHUX
OPUCTPOiB, TaKUX SK €eHeproeexTHBHI JIOMAIlllHI TMpUIaad Ta CHCTEMH KepyBaHHS
€HEepProCIOKUBAHHIM, J103BOJISIE AaBTOMAaTHYHO PETYJIIOBATH CIIOXKHBAHHS €HEprii BiJNOBITHO
JI0 TTOTped KOPUCTYBaYiB Ta ONTUMAIBHUX YMOB.

4. Buxopucmanms 8i0H08M08AIbHUX Odicepen eHepeli. CMapT-Xxaycu MOXYTh IHTETPYBaTH
COHSIUHI TaHeJl, BITpoBI TypOiHU ab0 reorepMalibHl CUCTEMH JJIsl TeHepallii BIacHOi eHeprii,
110 JIOTIOMAarae 3MEHIIUTH 3aJI€KHICTh BiJl KOMEPLIHHUX JIKepesl eHeprii Ta 3HU3UTU BUKUIU
COea.

5. Onmumizosane ynpaeninHa enepeiclo. BHKOpPHUCTaHHS aJITOPUTMIB  IITYYHOTO
IHTEJIEKTY Ta MAIIMHHOTO HAaBYAHHS JIJISl ONTHUMI3AIli po3noAlTy eHeprii B OyAMHKY BpaxoBYy€
MOTOYHI YMOBHM Ta 3BHYKHM MEIIKAHIIIB I MaKCHUMalbHO €(EKTUBHOTO BUKOPUCTAHHS
eHeprii.

Ilepesazu «posymnozo dyounxy»[l; 3]:

1. 3pyunicmv ma xomgopm. OnHIEIO 3 TOJOBHHUX IEPEBAr «PO3YMHOTrO OyAWHKY» €
3pY4YHICTh JJIsi MEIIKaHIIB. BUKOpUCTaHHS TEXHOJNOrI «PO3yMHOTO OYyIHWHKY» 03BOJISE
IPOBOAMTH HaJIAITYBAaHHS 0araThOX MPOILECIB 3 PO3PAXYHKOM M1l KOXKHOIO ujieHa ciM'T, BiJ
BKJIFOUCHHSI OyIMJIbHMKA B 3a7aHl JHI Ta 4ac, M0 3alycKy pizHOi moOyToBoi TexHiku. Lle
BKJIFOYA€ B ceO€ MOMJIMBICThH BIJIAJICHOTO YIPABIIHHA BCIMa CHCTEMaMH B OyJIWHKY depes
MOOUTHHHI I0AaTOK ab0 TOJOCOBOTO AaCHCTEHTA. TaKOXX BHU MOXKETE BHUMKHYTH CBITJIO,
BCTAHOBUTH TEMIIEpATypy ab0 MEepeBIPUTH CUCTEMU OE3MEKH, HaBITh SKIIIO BU HE BIOMA.

2. Onmumizayis enexkmpoenepeii. «CMapT-OyIUHKI» JOIOMAaraioTh 3MEHIIUTH BUTPATH
Ha EHEprilo 3aBAsSKUM CHUCTEMaM aBTOMATH3allii, HEe3BaXKarouu Ha 30UIbIIECHHS KUTBKOCTI
TEXHOJIOTTYHUX BUPOOIB. PO3yMHHUI TepMocCTaT peryiroe TemnepaTypy BiAMOBIAHO O BaIIMX
nopte0, a TaTYUKH CBITJIA BUMHUKAIOTh OCBITJICHHS B IycTOMYy NpuMimieHHi. lle He Timpku
3MEHIIy€ PaxXyHKHU 3a KOMyHallbHI TIOCTYTH, aje i JomoMarae 3MEHIIUTH HETaTUBHHUM BILTUB
Ha HAaBKOJIMIIHE CepeOBUIIIE.

3. 36inbwena 6esnexa. CucteMu 0e3NeKU «PO3yMHOro OyJIMHKY» BKIIIOYAIOTh B cele:
BIJICOCIIOCTEPE)KEHHS, JAaTYMKU UMY, BOJM Ta MPOHUKHEHHA B OyJWHOK, OXOpPOHHO-
NOXEKHY CUTHAJI3aIlil0; KOHTPOJb BIKPUTTS ABEpEil, BOPIT, POJIETIB; KOHTPOJIb BIIKPUTTS
Ta pO30UTTS BIKOH; JaTYUKU PyXY; KOHTPOJIb 3aTOIUICHHS Ta MPOTIKAHHS;, KOHTPOJIb BUTOKY
ra3y; 3BYKOBI CHpPEHH; IIOBIIOMJICHHS TIPO HECAHKI[IOHOBaHE MPOHUKHEHHS Ha IyJbT
OXOpPOHHOI KOMIIaHii; MOBIIOMJICHHS TPO HEITAaTHI CUTyallii y CiIy>XKOM TOpATYHKY. Bu
MOYXET€ MHUTTEBO OTPHMYBATH IOBIIOMJICHHS MPO OyIb-iKi Mmojii abo 3arpo3u B BalioMy
OyIUHKY Ta BiJJajeHO KepyBaTH cucTeMaMu Oe3rneku. BakianmBo BHKOPHUCTOBYBATH CKIIAIHI
MapoJjii Ta peryJiIpHO OHOBIIIOBATH INporpamMHe 3abe3rnedeHHs, o0 3ano0irTd MOTEHIIHHUM
Kibep3arpo3aM i 3a0e3MeUnTH BUCOKHUIA PiBEHb O€3MeKH B «cMapT-OyauHKy». CydacHi 3aco00u
0€3MeKH JIETKO IHTETPYIOTHCS B CUCTEMH «PO3YMHOTO OYIHHKY.

VYci nmonii MpUXONATh BIACHUKY Ha cMapTOH. BCTaHOBHWBIIM Tporpamy, BU 3aBXKIU
MaTHMeTe MOBHHUM KOHTPOJIb HaJl TOTOYHOIO CUTYAIII€l0 Y BAlIOMY OyIUHKY 3 OyAb-sIKOT TOUKU
CBITY 3a HassBHOCTI iHTepHeT-3'¢THaHHS [1].

4. Possaeu ma eionoyunox. «Po3ymHUIl OyIMHOK» JO3BOJIIE HACOJOKYBATHCA
CIIpaBXHIMH pO3BaraMu Ta BiAMOYMHKOM. MOKIJIMBO HaJaIlITyBaTH 3ByKOBI CHCTEMH, BEITUKI
TEJIEBI30pU Ta HABITH JOMAIIIHI KIHOTEATPH JJII MAaKCUMAIHHOTO KOM(OPTY Ta 3aJ0BOJICHHSI.
Jlng TUX, XTO JIOOUTH TOTYBaTH ab0 HACOJIOMKYBATUCS KOKTEHISAMH, «PO3YMHUHN OYyIHUHOK»
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MoOXe OyTH OONaJHAaHWA «PO3yMHHMH» OapaMu Ta KyxXHSMH. BOHHM BKIIOUaloTh B cebe
BOYZIOBaHI CHCTEMH JUIsl IPUTOTYBAaHHS HAIOIB, aBTOMAaTHYHE MPUTOTYBaHHS CTPaB Ta BUOIp
PEIENTIB 3a JJOTIOMOTOO TOJIOCOBHX KOMAHI.

Heooniku «po3ymnozo 6younky».

1. Bucoxi eumpamu Ha écmaHoeeHHs. BCTAaHOBIEHHS CUCTEM «PO3YMHOTO OyIMHKY»
MOXe OyTHM BHCOKOBAapTICHUM, OCOOJHMBO SIKIIO BHM XOYeTe MOKPUTH BCl aCIEKTH BallIoro
XKHUTIa. BUTpaTu BKIIOYaOTh B cebe TOpOroBapTiCHE MiAKIIOYEHHS MPUCTPOIB, JPOTOBUX Ta
0e3ApOTOBUX CHCTEM, a Takoxk mpodeciiiHy iHCTamsio. BigmoBigHo, 1me Moxe OyTH
HEJIOCSDKHUM I 0araTboX JIFO/ICH.

2. Cneyianizoéana  excniayamayisa.  «Po3ymHuit ~ OynmHOK»  mOTpedye  JesKoi
CHemliagi3oBaHoOl TEXHIYHOI eKciulyaTauii. Bu moBuHHI OyTH TOTOBI 1O peryispHOTrO
OHOBJICHHSI MPOTrpamMHOro 3a0e3NeyeHHs] Ta TEXHIYHOTO OOCIyroByBaHHS CHUCTEM, MHI00
3a0e3meuynTH iX HaliiHy poOoTy. Lle BuMarae 101aTKOBUX BUTPAT 1 3yCHITb.

3. 3anescnicmo 6i0 Inmepuemy ma enexkmpoenepeii. «Po3yMHUI OyIMHOK» ITOBHICTIO
3aJIeXKUTh BIJ JOCTYIHOCTI IHTEepHETY Ta enexkTpoeHeprii. B pasi BigkitoueHHs [HrepHeTy un
€JIEKTPOINOCTAYaHHs, MOXJIMBOCTI YIPABIiHHS pPO3YMHHMH CHCTEMaMH MOXYTh OyTH
oOMexeH1 abo B3arajgi BTpaTUTH CBOK (yHKUIOHANbHICTh. Lle cTBOprO€ NEBHI pPU3HKW,
0COOJIMBO B Ha/I3BUYAMHUX CUTYyAIlisIX.

4. Ilpusamnicms ma kibepbesneka. Ilinkimodeni 10 IHTepHETY NMPUCTPOi «PO3yMHOTO
OyIMHKY» MOXYTh CTaTH O00'€KTOM KiOepaTak Ta IOPYIIeHb NPHBATHOCTI. SIKIIO HE
BXKUBAIOTHCA HAJICKHI 3aXO0JM 3a0e3MeUYeHHs, 3JIOBMUCHUKA MOXYTb OTPUMATH AOCTYH N0
OCOOMCTHX JaHMX Ta CHCTEM KepyBaHHS. 3aXHCT BiJ Kibep3arpo3 BHUMarae TIOCTIHHOTO
MOHITOPUHTY Ta OHOBJICHHS 3aXMCHOT'O ITPOrPaMHOr0 3a0€3MeYeHHS.

Bucnoeok. Po3zymuuii OyIMHOK HE € PO3KIIIIII0 a00 HETOCSKHOK MPIEI JIUIIE IS
oOMexeHoro kosa oci6. HaBnaku, BiH cTae Bce OUIbII JOCTYNHUM Ta BIIKPUTUM JUIS
IIMPOKOTO KOJIa KOPUCTYBadiB, OCKUTBKM TEXHOJIOTIUHI DIIIEHHS IIBHIKO PO3BUBAIOTHCS 1
CTalOTh OUTBII €KOHOMIYHO JOCSKHUMU. 3a3HA4YeHI1 y TEKCTI MPHUKIAIU T1ATBEPIKYIOTh, 110
€JIEMEHTH PO3YMHOTO OyIMHKY BX€ ICHYIOTh Y IOBCSAKJICHHOMY JKUTTI 0araTbox JIIOACH.

OnmHak BaXJIMBO BpPaxOBYBaTH, MO I JOCATHEHHS MAaKCHMAJIBHOTO TIOTCHITiaTy
«pO3YMHOTO OyIWMHKY» TMOTpiOHA [eska IHBECTHIliI dYacy Ta pecypciB Ha BHOIp Ta
HaJIAIITYBaHHS BIANOBIIHUX TNPHUCTPOiB Ta cucteM. Kpim Toro, misg epexkTuBHOI poOOTH
pPO3YMHOTO OyIMHKY Ba)IJIMBO PO3YMITH NPHUHIMUIK HOro (QYHKIIOHYBaHHS Ta BMITH
NPaBUIHHO BUKOPHUCTOBYBATH TEXHOJOT1].

Cucrema «po3yMHMI OyIMHOK» BKJIIOYa€E B cebe HAcTymHI 00'€KTH aBTOMAaTH3allii:
YOpPaBIiHHSA OCBITJEHHSIM; YIPaBIIHHA €JIEKTPONPHUBOAAMHU; KIIIMAaT-KOHTPOJIb; YIpPaBIiHHS
CHCTEMOIO BEHTWJIALI{; I[EHTpalli30BaHe YIPABIIHHA CHCTEMaMM, Ha KIITAJIT, JOMAIIHbOTO
KIHOTeaTpy; MYJIbTHPYM; CHUCTEMHU B1JI€OCHOCTEPEKEHHS; OXOPOHHO-TIOXKEKHA CHUTHAIII3allis]
(OIIC); cucreMu KOHTPOJIIO JOCTYIY; KOHTPOJbh ENEKTPUYHUX HABAHTAXKEHb 1 aBapidHUX
CTaHiB; yIPaBIiHHS 1H)KEHEPHUM OOJIaJHAHHSAM 3 CEHCOPHHUX MaHedei. Y LiIoMY, pO3yMHHI
OyIMHOK € MEePCHEeKTUBHUM HAMPSIMKOM JJIsl PO3BUTKY Cy4aCHOTO >KHUTIOBOTO CEKTOpY, SIKUH
CIpHsI€ TIIBHUIIEHHIO KOMQOpPTY, Oe3MeKr Ta €HeproeeKTUBHOCTI KUTIOBUX MPUMIIICHb.
I xoua BiH MOke OTpeOyBaTH MEBHUX 3yCHUIIb Ta BUTPAT Ha MMOYATKOBE HAlAIITYBaHHS, HOT0O
nepeBary BapTo pOo3MIAIATH K IHBECTHIIIIO Y SAKICHE Ta 3py4YHE KHUTTSI.
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Chucokx BUKOPUCTAHHUX JIZKEPEST

1. bo6posuikosa K. FO., Toctyxa E. B. MeTtoau 3a0e3neyeHHst eHeproeeKTHBHOCTI Ta
€Hepro30epekeHHs] B CHUCTEMI pPO3yMHOTO OymuHKY. Kowmn'tomepei cucmemu ma
ingpopmayivini mexnonoeii. 2020. Ne 1. C. 54-59. URL.: https://u.to/RTBNGw

2. Ieanoma /. B., HdiopaieB B. T. 3acobu peanizanii konmenimii «Po3ymMamid Oy IHHOK
[Ipobnemu mexaHizamii Ta enekTpudikaiii TeXHOJIOTIYHUX MpoieciB : Matep. VI Bceeykp.
HayK.-TeXH. [HTepHET-KOH(}. MOJIOJ. yUYEHUX, MAariCTpaHTIB Ta CTy[. 3a MHiJICYMKaMU HaykK.
nocaimk. Memitonons, 2019. Bum. VI. C. 51-52. URL: https://cutt.ly/uvJvUgh

3. Comnep M. E. Ilpaktuyni mopaau Ta pillieHHs LII0J0 CTBOPEHHS PO3YMHOTO OyJIWHKY.
2007. 432 c.
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ITPOEKTYBAHHSA BAT'ATOIIOBEPXOBOT'O BY/IUHKY
3 IHAUBIAYAJIBHUM YKPUTTAM HA ITOBEPCI B REVIT

Kamypa Cepriii 1 ctya., ConiibHAK ApTem 2 K. T. H., JIOLL., TI'osomyk I. B., cTyn.
Ilpuoninposcvra depoicasna akademisi OyOigHuymea ma apximexkmypu
Zsopilniak.artem@pdaba.edu.ua

CydacHi TeHIEHIIi B apXiTEKTYpHOMY IPOCKTYBaHHI BHUCYBalOTh BHMOTH 1O
IHHOBAIIMHUX Ta (QyHKUIOHAIBHUX pimieHb. OAHIEIO 3 MUX TEHACHIW € 1HAMBiAyami3aris
OPOCTOpPY JKUTIA Ta 3a0e3neyeHHs Oe3MeKH IMiJl 4ac pakeTHHX oOcTpimiB. Y miil poOorti
PO3MISTHEMO KOHIICHIIIIO MPOEKTYBaHHs 0ararormoBEpXOBOTO OYIMHKY, /¢ KOKEH MEIIKaHEIlb
Ma€e CBO€ 1H/AMBITyalbHE YKPUTTA-KAICYIy y KBapTUPI.

MoHomiTHUH 3a1i1300€TOH, 3aBASKH CBOid CTPYKTypi, € OJHHMM 3 HaWHaJIWHIIINAX
MarepiaiiB JUIs KOHCTPYKIIA. YKPHUTTS KallCyld Ha IOBEpPCi, BUTOTOBJICHE 3 MOHOJITHOTO
3aI11300€TOHY, 3a0e3MeUnTh BUCOKHUII pIBEHb MILIHOCTI Ta CTIHKOCT1 O HABAHTAXKEHb.

Puc. 1. 3D mooens kapxacy 6younxy

KoHcTpykmii MoxyTh OyTH Jierko (OpMOBaHI Ta JUTI Ha MICIi, LIO JO3BOJISIE
aJanTyBaTd KOHCTPYKINFO YKPUTTS IMiJl KOHKpeTHI morpebu. lle Hamae TrHyYKicTh Yy
IPOEKTYBaHHI Ta 103BOJISIE JOCATTH ONTUMAJIBHUX (POPM Ta PO3MIpIB I KATICYJIH.

3o0kpema, 3a1i300€TOHHAa KOHCTPYKIlisl KallCyJld 3[jaTHA BUTPUMYBATH YIApHY XBHIIIO 3
HaamumkoBUM THCKkOM 10 200 «kIla, 3abe3neuyrourd HaaiWHUNA 3aXHCT BHYTPIINIHHOTO

MPOCTOPY.
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VYKpUTTS TakoX BpaxoBye MOTpeOM KOpUCTyBada, € (PyHKIIOHAIBHICTH Tapaepoly
HO€AHYETbC 3 KoMGOpPTOM. 3acTOCOBaHI MaTepialld TapaHTyIOTb BHCOKHMH DIBEHb
TETUTOI30JISIIIIT Ta 3BYKOI30JIAIII, 1[0 POOWTH HOTO iMcabHUM JUISI BUKOPUCTAHHS B OO0JACTi
HPUBATHOTO MPOCTOPY.

Revit, sk iHTerpoBaHe cepeAOBHUIIE MPOECKTYBAaHHS, HAJA€ MOXKJIHUBICTH €(PEKTUBHO
IMIOPTYBAaTH MOZEIb Y PO3paxyHKOBI mporpamu. Lle no3Bossie iHXeHepaM Ta apXiTeKTopam
CITIBMpAIIOBAaTH, OOMIHIOIOYM HEOOXI1JIHI JaHl JJisi BUKOHAHHS aHaNI3y Ta po3paxyHkiB. Lle
0COOJIMBO KOPUCHO MpH 1HTErpaLii apxiTeKTypHo-0yaiBensHoi Mmoneni (BIM) y nporpamu st
CTPYKTYpPHOTO aHaJli3y, TEIJIOTEXHIYHUX PO3PaxyHKiB TOLIO.

Mo3saika HanpyxeHb no Mx

Puc. 3. Pe3ynomamu po3paxyHkie
CnMcoK BUKOPUCTAHMX JKepe

1. JBH A.2.2-3:2014. Cknaa Ta 3MIiCT NPOEKTHOI JOKyMeHTalii Ha OyaiBHUITBO. KuiB :
Minperion  Ykpainu, 2014. 40 c¢. URL: http://dreamdim.ua/wp-content/uploads/
2018/08/DBN-A.2.2-3-2014.pdf?fbclid=IwAR3Y 4wb2WdmHTTSLHjvUIZxwlhY scH54j6th
T5aQqTDHtTZgVMISpGIvYIU
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VIIK 377(477.63)
M 54

MOXJ/IUBOCTI NPOPTEXOCBITH Y NI ATI'OTOBLI
KBAJII®IKOBAHUX PAXIBHIB JIsA BIIBY1OBU

Karounuk B. M., meToguct
Hasuanvno-memoouunuii yenmp npogheciiino-mexHiunoi oceimu
v Auinponemposcwkiti oonacmi, m. [[ninpo

3a manumu Kyiv School of Economics (KSE) cyma mnpsiMux 30MTKIB, HaHECEHHUX
iHppacTpykTypi YKpaiHm B XoAi BiifHH, cTaHOM Ha ciuyeHb 2024 poKy csArHyla Maibke
$155 mupa (BpaxoByrouum 30WMTKH, 3aBlIaHi YKpaiHi yepe3 MiJIpUB KpaiHOK-arpecopoM
Kaxoscrkoi 'EC 6 uepBHst 2023 poky).

3a 1aHWMH, Ha MTEPIIOMY MICIIl 32 CYMOIO 30MTKIB 3aJIMIIAE€THCS )KUTIOBUH (HOH/I.

Bracnigok 0oHOBUX il Ta peryisapHUX OOCTpUTIB HIOAHS 301LIBIIYETHCS KUIBKICTH
MOIIKO/DKEHUX Ta 3pYWHOBAHMX >KUTIIOBUX OYJIMHKIB: CTaHOM Ha ciueHb 2024 poKy Takux
noHaa 250 tucsay OyniBenb. 3 HUX — 222 THUCSYl NMPUBATHUX OYyIMHKIB, OHAA 27 THUCSY —
OaratokBapTHpHUX Ta 526 rypToXkuTKiB. IIpsmi 30uTKH BiJ pyHHYBaHb ITUX OO0’ EKTIB
omiHTHECA Y $58,9 Mip.

[TopiBusHO 31 3BiTOM Ha KiHenb 2023 poky 1 cyma 30imbimiacs Ha $4,8 miapx [1].

HesBaxkaroun Ha Te, 10 BiliHA B YKpaiHi TpHUBa€, MPO IUIAHU MIiCISIBOEHHOI BiIOYyI0BU
KpaiHU TOBOPATH Bxke 3apa3. s BUPIIIEHHS TAKOT0 MacIITaOHOTO 3aBIaHHs MOTPIOHI KOLITH
Ta JIIONIH.

JlonoMory y ¢hiHaHCyBaHHI OOIISAIOTH HAIlll COIO3HUKH Ta mapTHepH. [lepen HaMu CTOITh
3aBoaHHA: 3abe3rmedynTH cebe KBali(ikoBaHOIO pOOOYOI0 CHJIOI0 — pOOITHHKAMHU SK
OyIiBENIbHUX, EJIEKTPOTEXHIYHUX mNpodeciii, Tak 1 THUX, SKI CTAaHYTh B MPHUTOAI IiJ dYac
BiJIOy/IOBH.

[IpiopureTHIMH Tady3sMH Yy TIOBOEHHIN BiaOynoBi Oyme OyIiIBHHIITBO, JOPOXKHE
OymiBHMIITBO, arpapHuii cexktop Ta IT-cdepa.

BiitHa akTyamizyBaja MONWUT Ha MAIMHICTIB €KCKaBaTopa Ta OymiBEIBHOI TEXHIKH,
BOJIiiB, 3BapIOBAJILHUKIB Ta CIIFOCAPIB.

[TinrotoBky 3a BcimMa 1UMH  TpodecisMu  3MIMCHIOTh 3akiaad  MpodeciiHol
(mpoeciiiHO-TeXHIYHOT) OCBITH.

Buxunuku, siki moctaroTh nepe npoperexom:

KaJpOBHI ToJI0/] cepe]l MaiiCTpiB BUPOOHUYOTO HAaBUYAHHS;
HU3BKHUU PIBEHB OILJIATH 1X MpaIli;

- BeJIMKa KUIBKICTB IEJIaroriB MEHCIHHOTO BIKY;

- BIICYTHICTb B3a€MO/I1i 3 pOOOTOAABISIMHU B YaCTHUHI BUPOOHUYOI MPAKTUKH;

- 3MCHILICHHS 3aKJaiB MpodTexy;

- 3acTapija MaTepialbHO-TeXHIYHA 0a3a;

- 3MEHIIIeHHS KiTbKOCTI 3100yBauiB ocBite 3I1(I1T)O;

- HE TIPECTHKHICTh MPOPTEXOCBITH.

Moowcnueocmi 3II(IIT)O /ninponemposcovkoi oonacmi.

1. HamaromkeHHs opraHizallii OCBITHBOTO MPOIIECY 3a JyaITbHO (POPMOIO OCBITH.

B JlainpornerpoBcrkiit obmacti 12 3II(TIT)O 3a 27 mpodecisiMu TOTYIOTh KaJpu
(953 3mobOyBaya ocBiTH) 3 53 MIANPHUEMCTBAMU — COLIATBHUMH TapTHEpaMu (3 HUX
13 BemuKHX MiAMPUEMCTB) 3a AyalbHOI0 (hOopMOTO.

VY cmiBmpari 3 @OPJ[ B paMkax yKpaiHCHKO-HIMEUBKOTO MPOEKTY 3aMpPOBAIKEHO
HaBYaHHS HaCTaBHUKIB 3 mianpueMcTB (145 ocil).
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3ampoBapkeHHs OCBITHIX KoMmOiHOBaHmx mporpam 3100yttt II(IIT)O (mucranuiiina
OCBITa 31 CTAKyBaHHSIM Ha BUPOOHUIITBI) ITi]] 3aITUT POOOTOIABIIS.

2. BukopucTaHHS MOXJIMBOCTEH KBai(hiKaI[iHIX IIEHTPIB.

[TintBepmkennss  mpodeciitnoi  kBamidikamii, oTpumaHoi HePOpMaIbHUM YU
1H(OpMaJIBLHUM LUISIXOM, Y€pe3 MOCTIMHO 3pOcTaody Mepeky KBaidi(ikaliiHUX LEHTPIB.

7 akpeauTOBaHUX KBamidikamiiHUX ILEeHTpiB 3 12 mpodeciiiHux kpamidikamiii —
HiATBepKeHO npodeciiiny kBamidikaiito 26-Tu ocodam;

3 miAnpueMCTBa MPaLOTh 32 JIeKIapalico — mATBepAuIn npodeciiiny kBamidikarito
1406 ocobam.

3. KopoTkocTpokoBe HaBUaHHS 3a YacTKOBUMHU KBali(ikalisMHd 3a BHUMOTOKO
poGoronasuiB 885 ocid oTpumManu miAroToBKYy 3a 49 mpodecisiMu, CKOPUCTABIIUCH BXiTHUM
KOHTPOJIEM.

421 ocoba 3a 2023 pik 3miiicHuna HaB4aHHs 3a Baydepamu y 8 3II(IIT)O (15,4 % Bixg
3arajgpbHOI1 4yucenbHOCT) 3 13 mpodeciii 3ampoBa/PKEHHS] OCBITHIX KOMOIHOBaHHMX MpPOTrpam
3100yTTss [I(IIT)O (nucranumiiiHa ocBiTa 31 CTaXyBaHHSAM Ha BHPOOHHIITBI) IMiJ 3aIHT
poboTonaBils 859 ocib 3miMCHIIM HaBYaHHS 32 YaCTKOBUMHM KBasli(iKalisiMH 3 OTPUMaHHSIM
Ceprtudikary

4. BUKOPUCTaHHS MOYJIMBOCTEH JIJISI CAMOOCBITH.

HanpanpoBano enekrponauii pecypc (mpoexkt €PO) s caMOCTIHHOTO ONMaHyBaHHS
8-Mu oHJIaliH KypCiB.

5. 3100yTTs yacTkoBUX KBani(ikanii Ha 6a31 HIILI.

1 309 oci6 npoinumm HaByaHHSA 3a 125 KOPOTKOCTPOKOBHUMHU CepTH(IKAIHHUMU
nporpamamu Ha 6a3i 38 ocnamiennx HIILI.

[Tonax 15 3II(TIT)O nmomanu 3asBKK Ha Y4acTh y KOHKYPCl HA OTPUMAaHHSI CYOBEHITIT JyIs
BigkputTst HIIL] 3 mpodeciii, Bu3HaYSHUX MPIOPUTETHUMH JJIs1 BiAOYIOBH.

CnucoK BUKOPHCTAHMX JIKepeJT

1. 3sir KSE Bix 12 motoro 2024 poky. URL: https://kse.ua/ua/about-the-school/news/
zagalna-suma-zbitkiv-zavdana-infrastrukturi-ukrayini-zrosla-do-mayzhe-155-mlird-otsinka-
kse-institute-stanom-na-sichen-2024-roku/
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BIM MOJIEJIOBAHHSA IPUBATHOI'O BYAUHKY
3 MAHCAPIHUM ITOBEPXOM

Kosaabayk Cepriii %, ctyz., Bepmkosa Ouisi 2, cryn.
Ilpuoninposcvra depoicasna akademisi OyOi6HUYMBA ma apximeKmypu
2 vjylias2004@gmail.com

AKTyaJbHICTh BHUBYEHHS Ta 3aCTOCYBaHHS METOMIB MOJCIIOBAaHHSI Ta CTBOPEHHS
ciIMEHMCTB A NPOEKTYBaHHSA NPUBAaTHUX OYyAMHKIB y cepeloBHIll Revit Haa3BUuYaitHO
Ba)XJIMBA B KOHTEKCTI Cy4acHOro OyHiBHMIITBA Ta AM3aifHy. 30Kpema, pO3MISIHEMO BUIAJI0K
MIPOEKTY 1HAMBIAyabHOTO OyIUHKY Y Revit, ne Bemukwmii akieHT Oys10 3po0IeHo Ha PO3pOOKY
pI3HOMaHITHUX CiMeicTB MeONiB Ta 3aCTOCYBaHHS IHIMBIAyasli30BaHOTO TIAXOLY [0
NPOCKTYBaHHSI.

CtBOpeHHs1 ciMelcTB MeOiB y Revit BUsBIA€ThCS BKpail €(EKTUBHUM 1HCTPYMEHTOM
JUIS BTUICHHSI YHIKQJIBHMX KOHIICHIIHA au3aiiHy. BuOip, koHdirypaiis Ta BIpPOBaHKCHHS
1HAMBITyaJbHUX CIMEHCTB JJO3BOJIAE MiMHATH (DYHKIIOHAJIBHICTH MPOCTOPY Ta 3a0€3MEYUTH
aJlanTallio 10 KOHKPETHHX BUMOT 3aMOBHHKA. KpiMm Toro, 1ei miaxia crpuse 30epe:KeHHIO
JU3aiiHy Ta BiITBOPEHHIO KOHIICTIIIHHOT €THOCTI Y BChOMY OY/IHHKY.

Po3pobneHo 6a30Bi apXiTeKTypHi CiIMEHCTBa, Takl K CTiHM, JIBEpi, BIKHA, Ta 1HIII
€IEeMEHTH, BHKOPHCTOBYIOUHM  IHCTpyMeHTH Revit. BpaxoBano ocobmmBOCTI  iX
NO3HIIIOHYBaHHS Ta B3a€MOIl sl 3a0e3MeueHHs] JIETKOCTI BHUKOPUCTAHHS y PEabHHUX
POEKTaXx.

+8.590—

N
{5k

il

Puc. 4. Opopmnenns gpacady y npoexmi

AZanToBaHO TPOLIEC BH3HAYECHHS MapaMeTpiB JUIsl CIMEWCTB, 30KpeMa pO3MIpiB,
MaTepiajgiB, Ta IHIIMX XapaKTEPUCTHK. BCTaHOBIEHO TNapaMeTpH, sKi JI03BOJISIOTH
3a0e3neynuTH MOOUIBHICTh BUKOPHCTAHHS Ta 3MIHHICTH €JIEMEHTIB MpPH iX 3aCTOCYBaHHI B
PI3HUX TPOCKTAX.

Po3misiHyTO TeXHIKM Ta WIAXOAW JO JAeTali3amii apXITeKTYpHHX CIMEHCTB IS
3a0€e3MeYeHHs] PEaiCTHYHOCTI Ta TOYHOCTI TMPOEKTIB. BKiIoueHO BHUBYEHHS METOIIB
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JOJIaBaHHS TEKCTyp, CKJIATHUX (OpM Ta IHINUX JeTaJeld I TOJINIICHHS Bi3yaJlbHOTO
Bpa)KEHHSI.

Puc. 5. Ogpopmnenns po3pizy 6 apximexkmypHiti yacmumi

[IpoBeneHO BHYTPIIIHIO Badifaiil0 CIMEHCTB HUISXOM iX BHKOPHUCTaHHS B PEaTbHUX
apXITEKTYpHUX MPOEKTaX. 3MIMCHEHO TECTYBaHHS 3PYYHOCTI BUKOPUCTAHHS CIMEHCTB, 1XHIO
CYMICHICTh 3 IHIIMMH €JIE€MEHTaMH TMPOEKTY, Ta BHUABICHO MOXJHMBI HEIONIKH YU
MOKPAIICHHS.

Puc. 3. Po3pobneni cimeticmsa 0111 npoekmy

OTpuMaHO KOMIUIEKCHI CIMEHCTBa JUIsl MPUBATHOrO OYyIMHKY, SIKI MO)XXKHa €()EeKTUBHO
BUKOpHCTOBYBaTH y Revit. Po3pobiieno MeToanKy BU3HAYCHHS MapaMeTpiB Ta 3a0e3MeUeHHs
THYYKOCTI ITPOEKTIB.

Choucox BUKOPHUCTAHHUX JHKEPEI

1. JBbH A.2.2-3:2014. Cxnan Ta 3MICT MPOEKTHOI TOKyMeHTalii Ha Oy1iBHULITBO. KHiB :
Minperion VYkpaiau, 2014. 40 c. URL: http://dreamdim.ua/wp-content/uploads/2018/08/
DBN-A.2.2-3-2014.pdf?fbclid=IwAR3Y4wb2WdmHTTSLHjvUIZxwlhYscH54j6thT5aQq
TDHtTZgVMI5pGIvYIU

2. Liu Xuesong, Akinci Burcu. Requirements and Evaluation of Standards for Integration
of Sensor Data with Building Information Models. In Caldas Carlos H., O'Brien William J.
Computing in  Civil Engineering. 2019. Pp. 95-104. ISBN 978-0-7844-1052-3.
doi:10.1061/41052(346)10.
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INPOEKTYBAHHS ITPUBATHOT'O BYIUHKY B M. JTHIITPO

Konin Anapiii L cryn., Tutiok Anapii 2 K. T. H., IOIL.
Ipuoninposcvka depoicasna axademis 6y0ieHuUYymMea ma apximexmypu
2 tytiuk.andrii@pgasa.dp.ua

B cyuacHoMy OyaiBHULTBI, OCOOJMBO Yy KOHTEKCTI NMPUBATHUX OYIUHKIB, e€(EeKTHBHE
BUKOPUCTAHHS TEXHOJNOTIH Ta IHTETPOBAHMX MIiAXOMIB A0 NPOEKTYBaHHS CTA€ Ba)KIMBUM
(akTOpoM Yy CTBOpPEHHI IHHOBAIifHMX Ta KOM(OpPTAOEIbHUX JKUTIOBUX MPOCTOPIB.
[IpoexryBanHus B cepenoBuili Revit, sxke € cydacHum inctpymentoM Building Information
Modeling (BIM), no3Bonsie He nuie ctBoproBatu 3D-Moneni, a i iHTerpyBaT J1aHi mpo BCi
acrneKT Oy/TiBHHIITBA.

Puc. 6. 3D suenao 6younky

CTBOpeHHS ACTaNbHUX 3al1I300€TOHHUX Ta JIEPEB'SHUX KPECIeHb B cepenoBuIli Revit
BKJIIIOYa€ B ce0be TOYHE MOJENIOBAaHHS KOHCTPYKIIH, pO3paxyHOK HaBaHTaXEHb Ta
ONTHUMI3AII0 MaTepialliB Jyisl JOCSATHEHHS ONTHMAIBHOTO OallaHCy MK MIIHICTIO Ta
ectetukoro. lle no3Bomsie 3abe3meunty He mume Oe3neky OymiBmi, ane 1 30epexeHHs
MIPUPOTHHUX PECYPCIB TA 3HIKEHHS €KOJIOTIYHOTO BIUIHBY.

Lleit acmekT Bimirpae KJIIOYOBY pojib y pO3paxyHKax cnenuikamid Ta onTumizamii
MarepiaiiB, a TAKOK Ma€ 3HAYEHHS JJIs Bi3yasizallii By3J0BUX 3'efHaHb. OMHUM 13 BaKITUBUX
acCleKTIB € TOYHE MOJEIIOBaHHS HECy4YMX KOHCTPYKLIH, L0 J03BOJISIE BpPaxOBYBAaTH BCI
HEOOXi/IHI TMapaMeTpH, Taki SK TeOMETpis, po3MipHU Ta B3a€EMOJIA 3 IHIIUMH €JIeMEHTaMHU
Oynisii. Lle He Tinbku 3abe3neuye Oesneky OyaiBii, ajne 1 COpuse ONTUMI3allli BUKOPUCTAHHS
MarepiajiB, 3SMEHIICHHIO BUTPAT Ta MOKPAIIEHHIO 3arajbHOT MIIIHOCTI KOHCTPYKITIH.
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Puc. 7. /lemanvna po3pobka Hecyuux enemenmia 6y0ieni ma 8y3n06ux 3’ €OHaHb

HonatkoBo, ctBopeHHs1 3D-mozenell Mae BaxJIMBE 3HAYEHHS y Bi3yajizallii BY3JI0BHUX
3'eqHaHb Ta JAeraneid KoHcTpykuidl. Lle no3Bosise iHKeHepaMm, apXiTeKTopaMm Ta IHIIUM
(axiBIsgM OUTBII 1€TadbHO PO3MIAAATH 1 B3AEMOAISTH 3 KOHCTPYKLISMHU, BUSBISATH MOXJIMBI
HEJIOJIKM Ta BUPINIYBaTH iX Ha eTami MPOEKTYBAaHHS, L0 NPHU3BOAUTH /0 IOKpPAIICHHS
3arajbHOI SIKOCT1 Ta Oe3meku Oy/IiBii.

Kpim Toro, ctBopenHs 3D-monenell HecyuMx KOHCTPYKLIH B cepenoBuill Revit
JorioMarae MiHIMI3yBaTu JIIOICBKMM (PakTop Mpu po3paxyHKaX, OCKUIBKM IporpaMHe
3a0e3MeueHHsT MO)Ke aBTOMATU3yBaTH 0araro MpoueciB Ta 3arno0irTH MOKJIMBUM ITOMMIIKAM.
e migBuIye TOYHICTH PO3paxyHKIB 1 3a0e3Meuye BHCOKY SIKICTh MPOEKTY, L0 € BaXKIUBUM
KPOKOM Y HalpsIMKy CTBOPEHHS HaJlIHUX Ta e()EeKTUBHUX Oy/liBEIbHUX 00'€KTIB.

Otpumanns 3D-Moneni cTae BAXXJIMBUM €TAllOM B3a€EMO/IIT 13 3aMOBHUKOM, JTO3BOJISTFOUN
oMy BipTyalibHO «mepeOyBaTi» y Mail0yTHbOMY MPOCTOPi, PO3MISAATH pi3HI KOH(pIrypamii Ta
BHOCHUTH KOPEKTHBH JI0 BIIACHUX TOTPeO Ta ymogao0aHs.

Takuii iHTErpoBaHUM MiJXi O MPOEKTYBAaHHS MPUBATHOrO OyAMHKY B M. JIHINpo B
cepenoBuil Revit He nuiie crnpuse CTBOPEHHIO IHHOBAllIMHMX Ta €CTETHYHO BUIJISTHUX
00'exTiB, aje 1 miABUIIY€ piBeHb KOMPOPTY MaliOyTHIX MEIIKaHIIiB, 3a0e3MeuyIouH iM CyyacHe
Ta (YHKI[IOHAJIbHE KUTIIO.

CnHcoK BUKOPHCTAHMX JKepe

1. JBH A.2.2-3:2014. Cxnax Ta 3MiCT IPOEKTHOT IOKyMEHTaIlii Ha OyaiBHUITBO. KHiB :
Minperion Ykpaiau, 2014. 40 c. URL: http://dreamdim.ua/wp-content/uploads/2018/08/
DBN-A.2.2-3-2014.pdf?fbclid=IwAR3Y4wb2WdmHTTSLHjvUIZxwlhYscH54j6thT5aQq
TDHtTZgVMI5pGIvYIU
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YAK 721.01:004.9:624

PEKOHCTPYKLISI IBOITIOBEPXOBOI T'POMAJICHKOI BYIBJII
3 MIPUBY/I0BOIO MOBEPXY

Konin Muxaiino %, cryz., Aposa Tersina 2, o
Ilpuoninposcvra depoicasna akademisi OyOi6HUYMBA Ma apxXimeKmypu
2 yarova.tetyana@pgasa.dp.ua

Po3rmisinaroun iHKEHEpHO-apXITEKTypHUHN acleKT peKOHCTPYKIII IPOMa/ICbKOTo TyaseTy
B MicTi J[HiNpo, BiA3HA4Ya€ThCS BaXJIUBICTh Ta CKJIAAHICTh 3MiH, MPOBEIEHUX 3 METOIO
po3mmpeHHsT Ta MojepHizamii mpumimeHHs. JlochipKeHHS cnpsMoOBaHE HA  aHawi3
CTPYKTYPHHUX 3MiH, BUKOHAHHX 1] 4aC PEKOHCTPYKIIii, BKIIOYAIOUU 100yI0BYy HOBOT YaCTHHH,
JIEMOHTAX JIPYTOTo MOBEPXY Ta BiIHOBJICHHS B HOBOMY IJIaHYBaHHI.

Jns BupimeHHs mpoOjieM MPOCTOPOBOI HECTadi Ta IMABHINCHHS (DyHKIIOHAIBHOCTI
Oyna mpoBereHa 100yqoBa HOBOi YacCTHHHU. [H)XKEHEPHO-apXiTEKTypHE NPOCKTYBAaHHS
3a0€3Mevmsio 1HTEeTpalil0 HOBOTO TMPUMIIICHHS 3 ICHYIOUOIO CTPYKTypor. JloTpumanHs
apXITEKTypHOTO CTHIIIO Ta BUKOPUCTAHHS CyYaCHHMX MaTrepiajiB CIPHUIIA CTBOPEHHIO €MHOTO
Ta TapMOHIMHOTO 00pa3y.

]

Puc. 8. 3/ mooensv 6yoieni

JleMOHTaX JIpyroro TOBEpPXy ICHYIOUOi OyIiBIi BHSBHBCS KIIOYOBHM €TalloM
PEKOHCTPYKIIii, CIPSIMOBAaHUM Ha 3a0e3MeUeHHs HEOOX1AHOI CTPYKTYPHOT MIIIHOCTI Ta 3B'SI3KY
3 craporo OyfiBiero. CTBOPEHO MOHOJITHUH TOsC, SKUM (PyHKITIOHYE SIK CIIOy9YHA CTPYKTYPA,
o0'elHyIOYM CTapy Ta HOBY 4dacTUHHU Oymimi. Llel miaxia 103BOJNIMB CTBOPHUTH LUIICHY Ta
CTaOUTbHY KOHCTPYKITIFO.

BimHOBJICHHS IpyTOro MoBepXy OyJio 3MiMCHEHO 3 ypaXyBaHHSIM HOBOTO IJIAHYBaHHS Ta
BUMOT €proHOMIKM. BHKOpHUCTaHHS CydYacHHMX TEXHOJIOTii apMyBaHHS  JO3BOJMJIO
3a0€e3MeYNTH ONTHUMAJIbHY CTIMKICTh Ta MIIHICTh KOHCTPYKIIH. ApXITeKTypHI pillleHHs Oynu
CIpsIMOBaHI Ha 3a0e3MEeYeHHsT E€CTETHYHOI BIAMOBIIHOCTI Ta (YHKIIIOHATHLHOCTI HOBOTO
TIOBEPXY.

MoOHONITHUH TOSIC Ta BHUKOPUCTAHHS HOBHUX MaTepialiB CIPHSUIN ITiIBUIICHHIO
CTIKOCTI Ta 3MaTHOCTI CIOpPYAM BUTPUMYBATH pPI3HOMAHITHI JWHAMIYHI HaBaHTA>KEHHS.
OntuMmizanis TUlaHyBaHHS 3a0e3redmia MiABHINEHHS (YHKIIOHAJIBFHOCTI Ta 3pyYHOCTI
BUKOPHCTAHHS MIPUMIIICHHS.
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30 Buznad By3na 15

3D Buznad bysna 20

e —— 0

Puc. 9. 3/] suenao gyznis

PekoHCTpyKIIisl FPOMaJICHKOTO TyasieTy B ReVit € BaXJIMBUM eTarnoM B PO3BUTKY MiCHKOT
iHOpacTpyKTypu. BuKOpHCTaHHS Cy4acHUX TEXHOJOTiM apMyBaHHS, IHTErpaiis HOBOI
n0oOy7OBH Ta BITHOBJICHHS CTApOoi YaCTHHW B HOBOMY IUTAHYBAaHHI MIiJHSJIN SIKICTh Ta
(YyHKLIOHATBHICTh CHOPYIH, a TAKOXK MO3UTHBHO BIUIMHYJIM Ha i CTPYKTypHY Oe3mexy Ta
ecTeTHYHHNA BUDIAA. JlOCTHi/DKEHHS PEKOHCTPYKIii TPOMAJCHKOTO TyaJleTy B KOHTEKCTI
BukopuctanHs BIM mozentoBaHHS Ta iHTErpOBaHOTO MiAXOAY y OyAiBeNbHIM ramxysi CBiTUUThH
IpO BaXJUBICTh Ta JAOUUIBHICTH BIPOBAJKEHHS HOBITHIX TEXHOJOTIH Yy MPaKTHKY
PEKOHCTPYKLIHHUX POOIT.

Cnncox BUKOPHCTAHMX JIZKepeJt

1. JBH A.2.2-3:2014. Cknaa Ta 3MIiCT NPOEKTHOI JOKyMeHTalii Ha OyaiBHUITBO. KuiB :
Minperion VYkpaiau, 2014. 40 c. URL: http://dreamdim.ua/wp-content/uploads/2018/08/
DBN-A.2.2-3-2014.pdf?fbclid=IwAR3Y4wb2WdmHTTSLHjvUIZxwlhYscH54]6thT5aQq
TDHtTZgVMI5pGIvYIU
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VIIK 622.063.4
PEKOHCTPYKIIS KOMILUIEKCY PO3POBKHM JIIKYBAJIBHUX 'PSI3EM

Kopoanos B. M., nomykau, IlllaTos C. B.2, 1. T. 1., mpo¢., FOpuenko. €. JL.3, k. T. 1., 1o11.,
€gcees €. B.*, marictp
Ilpuoninposcvra depoicasna akademisi OyOi6HUYMBA Ma apxXimeKmypu
Lyiktorkorolov21@gmail.com; 2 shatov.sv@ukr.net;® yurchenko@pdaba.edu.ua;

4 fastfud@i.ua

Ilocmanoska npoénemu. ByNiBHHIITBO EKOJOTIYHUX COI[IOKOMILIEKCIB Mependadyae
MOKPAIIEHHS YMOB KHUTTS JIIONIEH Ta 1X 310pOB’s, 30KpeMa BHKOPUCTAHHSM Y JIIKyBaJIbHOMY
mporieci mejaoimiB — JiKyBajdbHUX Tpszeit [1]. OgHuM 3 HaWOLIBIIMX POMOBHII IETOIIB B
VYkpaini € o3zepo ConoHuii nTUMaH po3TalloBaHe Ha MiBHIY Bix cena HoBoTpoinbke
HoBomockoBcbkoro paiiony (puc. 1) [2]. JlikyBansHuii mporiec 3aiiicHioe JIHITponeTpoBCchKa
obOmacHa ¢izioTepaneBTruHa JikapHs «CoNIOHWN NTUMaH», SKUi nependadae BUIOOYBaHHS,
TPAaHCHOPTYBAHHS, IEPepOOKy Ta BUKOPUCTAHHSI JIIKYBaJIbHOI TPsI3i IIbOTO 03€pa.

Puc. 1. Ozepo Cononuti ruman:
a — 3aeanvbHull 6ues0; 6 — MONoSPahiuHULl NIAH Ma MedNCU PO3POOKU IKYBATLHUX epsi3ell

Po3poOka pomoBuiia oOyMoBiIeHa BUMOTaMHM HOPMATHBHOI JOKYMEHTalii, 110 i€ B
VYkpaini [2-9], Ta moBrHHA 3a0€3MEYUTH €KOJOTIUHUI 3aXUCT POIOBHIIA BiJl BUCHAKEHHS Ta
3a0pyAHEHHS MpU 30epiraHHi IpUponHOi SKOCTI Ta (Pi3MKO-XIMIUHOTO ckiaay rpsseid. Tomy
aKTyaJIbHOIO TPOOJEMOI0 € YIOCKOHAJIECHHS KOMIUIEKCY 3 EKOJIOTIYHOTO BHIOOYBaHHS
JKyBaJbHUX rpsaszeit o3epa ConoHuil TuMaH.

Memorw pooomu € po3poOKa MPOTO3UIIINA 3 PEKOHCTPYKIIT KOMIUIEKCY 3 €KOJIOT14HOTO
BU00YBaHHS JIIKyBaJIbHUX Ipsizelt o3epa ColOHUM JMMaH.

Ocnosna uwacmuna. Cxnan OymiBeIbHOI YaCTMHM MEIMYHUX 3aKJIQIB BU3HAYAETHCS
HepxxaBaumu OyaisensHuMu Hopmamu JIBH B. 2.2-10-2001 [3]. BuxopuctanHs JIiKyBalbHUX
rpsseil Bii0yBaeTbes y (1310T€paneBTUYHUX JIIKAPHAX Ta Y CAHATOPHO-KYPOPTHUX 3aKjajax.
Croci0 Ta TeXHOJOTIYHI BUMOTH J0 PO3pOOKHU JIIKYyBaJIbHUX I'psA3ei HE PeriIaMeHTYEThCS, a
BU3HAYAETHCS Ta MPOEKTYETHCS TSI TAKUX 3aKJIAJIB 1HIUB1TyaJbHO.

[Toyatok po3poOKK JiKyBaJbHUX Tpsizeil o3epa ColOHMH JHMMaH TMOB'SI3aHUM 3
BUKOPUCTAaHHSAM HaWIpOCTIIUX 3aco0iB — Jiomar Ta pi3HUX eMmKocTed. ['eororiuni 3amacu
rpsseit 3a omiHKoro mignpuemcTsa «IliBaeHyKpreonoris» Ha miomi o3epa 3,4 KM? CTAaHOBIIATh
466 608 M° [2]. 3 ypaxXyBaHHAM MOTYKHOCTi MiHIMaJIBHOTO IIapy KOpHucHOi komannau 0,2 M B
MeXax BIJBOAY 3aJsiTaHHS TIPA3bOBOTO TOKJIaxy, OajlaHCOBI 3amacu JKyBaJbHOI Tps3i
CTAaHOBIATH 24,8 THC. M°, a 3amacH 3 HEBU3HAYEHUM ITPOMHCIIOBHM 3Ha4eHHM - 149,6 Tnc. M°

(puc. 1, 6).
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3 2001 p. wmikyBambHi TpsA3l BUAOOYBAIOTBCS 32 JIONMOMOTOIO  TpeiidepHoro
HaBaHTa)XyBaya, SKUI MepeMIlaeTbcsd HAa PEUKOBOMY MeEXaHi3Mi Mo AaMO0i Mik o3epamMu
Counonnii muman ta JlyxkHe (puc. 2). TexHoIOTi€ MepeadayaeThesi J0TPUMAHHSI BUMOT 10
3a0€e3MeueHHI0 BiJICYyTHOCTI IIKI[UIMBUX [id HA HABKOJUIIHE CEPEIOBHUIIE, a TaKOXK
BUKOPHUCTAaHHA O0JIaJHAHHS 3 CE30HHUM BMJI0OYBaHHSM JIIKyBaJIbHHUX IpsA3eil (BECHa, OCIHB)
3a HasBHOCTI OOBOJTHEHOT'O CepeloBHILA. BaHTaXXHUM Bi3KOM pa3oM 3 rpeiidepom JiKyBaibHa
IpsA3b MEPEHOCUTHCS 10 MICLS PO3BAHTAXKEHHS Ta PO3BAHTAXKYETHCA Y TPAHCIOPTHHM 3aci0
(camMockm), SKAM JOCTaBISAETbCS Yy Tps3eliKapHO Ha mpouexypu. lIpoayKTHBHICTH
rpeiidepHOro HapaHTaXxyBada cknanae 3 m/rox. (300 m¥/mic.).

/i
s
NS7ONEA¢

Puc. 2. Pospobka nenoidis o. Cononuil auman:
a — 3a2anvHuil 8u2nA0, 6 — MPaAHCNOPMYBAHHS CAMOCKUOOM

3apa3 3amacu JiKyBaJbHOI Tpsi3l y poOoyoMy mpocTopi rpeiidepa Buuepnani. Bunukia
notpeda y peKOHCTPYKIIIT 3a00py JIIKYBaJIBHOI TPs31 11032 30HO0 i HaBaHTakyBaya (40 M Ta
Oinbllie BiJ HaBaHTaXyBaua) 1 MepemimieHHs ii 10 Hhoro. Bumoru mo TexHomorii 3m00udi
JIKyBaJIbHUX Tpsi3elt epea0aqaroTh:

- HasBHICTb piBHA Boxu B o3epi 0,01-0,5 m;

- HEOOXITHICTh 3aJIMIIATH OXOPOHHMM map nenoiai 0,1 M 17 X BiHOBIICHHS;

- TOTPUMaHHs BUMOT IO €KOJIOTI].

Po3pobOka pomoBumia o3epa Cononuit numaH OOyMOBJIEHA BHMOTaMH HOPMAaTHUBHOI
JOKyMEHTAIli1, mo fie B Ykpaini [3—5], Ta moBuHHA 3a0e3Me4nTH PO3pOOKY AUISHKH, KA HE
MOKPUTA BOJOI0, EKOJOTTYHHUM HOTO 3aXMCT BiJ] BUCHAKEHHS Ta 3a0pyAHEHHS Ipu 30epiraHHi
OPUPOTHOL SKOCTi. Y Mporeci AOCHKeHHS Oyno po3poOieHo AeKiabKa MPOMO3HINA 3
BUpIIIEHHS 11i€1 mpoOiemMu. 30KpeMa, MPOEKT Ha PHUCYHKY 3 Tepemdavae 3acTOCYBaHHS
CKpETIepHOT0 NPHUBOAHOTO KOBIIa 6 Ha THyuykux KaHarax 7 Ta 8. IlpuBonmna nebinka 5
BHKOHAHa 3 BOMa OapabaHamu JIJIsl HAMOTYBaHHS KaHaTIB 7, 8 Ta pO3TallIOBYETHCS] HA HUKHIHN
Oanui icHyrouoro rpeiidepHoro HaBaHTaxxyBada 1. IlpuBin nebinku eNeKTPUUHUM Bix
€JICKTPOMEpEeXKi HaBaHTaXKyBaya 3 YIPABIIHHAM 13 HOro KaOiHM. Y 3B'SI3Ky 3 CE30HHUM
BUJ00YBaHHSAM TMEJOiJIB IepeadadeHo 3MiHHE KpiIUleHHS JeOiJKu J10 HIDKHBOI Oanku
HaBaHTaxyBaua. Kanatu 7 Ta 8 oruHaoTh OJ10K, BCTAHOBJICHHI Ha aHKEpHIi omopi 9.
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Puc. 3. I[Ipoekm 3 00HOI0 anKkepHOWO ONOPOIO:
1. epetighepruii nasanmasicysau; 2. petiku, 3. medxca podosuwa; 4. pooosuuje;
5. npusoona nebioka, 6. ckpenepruil Kiswt, 7. msacosuil Kanam, 8. 360pomHutl Kanam,
9. anxepna onopa; 10. dinanka pooosuwa

[Ipu mepewmiieHi KoBIIa 6 y HampsIMKy 10 HaBaHTaXyBada | BUKOHYETbCS PO3poOKa
cepenoBuina. HenomikoM cxemMu € Majia upruHa po3poOIroBaHOT TUTSTHKH.

[IpoexT Ha pucyHky 4 mepenbavyae BCTaHOBJICHHS aHKepHHX omop 11 1 12 Ha Mexi
TUISTHKK pONOBHUINA 4, HAa SKUX 3aKpimieHud HecHWil kaHar 9. Ha HecHomy kanati 9
BCTaHOBJIEHA KapeTka 10, Ky OorMHarOTh KaHaTH 7 1 8 mpuBoAy KoBmia 6. [ mepemimeHHs
KoBIIa 6 HaBaHTaXyBad | pa3oM i3 MPUBOAOM 5 mepecyBaeTbcs BIAOBXK IisHKU 13. 3a
paxyHOK HaTsDKIHHS TATOBOTO KaHaTy 7 mepeMimyeThest kapeTka 10 mo HecHomy kaHary 9. 1s
MOJKJIMBICTh 3a0€3MeUy€eThCs CIEHIalbHOK PYyXOMOIO KOHCTpyKIiero kapetku 10. Ilicis
HAKOTIMYCHHS JIIKyBaJbHOI TpsA31l Ha nuisHmi 13 i1 momanpimmii 3a0ip Ta MepeMilleHHS
BUKOHYETHCSl HABaHTaXXyBaueM | y CaMOCKU]I.

Puc. 4. I[Ipoexm 3 060mMa aHkepHUMU ONOPAMU MA NEPEMIUJEHHAM KOBUA HABAHMANCYBAUEM:

1. I'petighepruii naganmasicysay, 2. Petixu; 3. Meoica pooosuwa, 4. Pooosuwe; 5. [Ipusoona

nebdioka; 6. Ckpenepnuti xiswt, 7. Tsaeosuti kanam; 8. 36opomuuii kanam, 9. Hecnuii kanam;
10. Kapemxa; 11, 12. Auxkepuna onopa; 13, 14. [inauka pooosuwa, 15. [Jamba

3a pilIeHHAM Hapagd, B SKOCTI POOOYOr0 MPOEKTY PEKOHCTPYKIT KOMIUIEKCY 3
BUAOOYTKY JIIKyBaJIbHUX Ips3ed, Oyna mpuiiHsATa cxemMa Ha pUCYHKY 4. Y MailOyTHbOMY
IJIONMIMHA PO3pOOKKM MO)ke OyTH 301JbIIIEHA NUISIXOM TEPEeMIIeHHS aHKepHUX OIop Ta
3aMiHOIO KaHATiB.

Bucnoeox. BukoHaHWii aHami3 KOMIDIEKCY pPO3pOOKM  JIIKyBaJbHUX  Tpsi3eit
dizioTepaneBTHuHOl TikapHi «CONOHMI THMaH» MOKa3aB HEOOXiIHICTh MOr0 PEKOHCTPYKIIL
IIJISIXOM PO3POOKH MEPCIIeKTUBHOI po00v0i AistHKU. Po3po0ieHi mpono3uilii 3 peKOHCTPYKIii
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ICHYIOUOTO KOMIUIEKCY, OCHOBOIO SIKHX € BHKOPHCTAHHS CKPEICPHOTO KOBIIA  JUIS
BUJIOOyBaHHS TIEJOIMIB 3 TEPCICKTUBHOI MUISHKA Ta iX TMEPEMIIICHHS y 30HY JIF0YOTO
HaBaHTaXyBauda. J|JIs MOMANbIIOro MPOEKTYBAHHS MPUWHATA paIliOHAIbHA CXeMa BHKOHAHHS
oOyagHaHHA.

Cnucokx BUKOPHUCTAHHUX JIZKEPET

1. laroB C. B., KopomroB B. M. Kommiiekcu 3 po3poOKH JTiKyBaJbHUX Tps3eit
MEIUYHUX 00’ €KTIB. Bicnuk I[lpuoninposcvkoi Oepoicasnoi axademii 0Oyodienuymea ma
apximexmypu. 2018. Ne 3. C. 52-58.

2. Texnonoriuna cxema po3poOku JUISTHKEM —COMIOHOMMMAHCHKOTO — pOJOBHIIA -
JIKyBaJIbHUX MYJIOBUX Tps3ed. IlpumHinpoBchbka rigporeosoriyna maptis. [laBmorpan
K3 «IliBrenyxpreosnoris», 2003. 108 c.

3. Hepxasni OymiBensHi Hopmu JIBH B. 2.2-10-2001. 3akmanu oxoponu 310poB's. Kuis :
HepxOyn Ykpainu, 2002. 14 c.

4. JlepxaBui OymiBensHi Hopmu JIBH A.2.1-1-2008. [mxeHepHI BUIIYKYBaHHS IS
OyniBauuTBa. Kuis : MinperionOyn Ykpainu, 2008. 24 c.

5. Jepxasui OynisenbHi Hopmu JIBH B. 1.2-2-2006. HaBanTaxkenHs i BruiuBu. Hopmu
npoekTyBaHHsi. KuiB : MinperionOyn Ykpainu, 2006. 34 c.
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OINITUMAJIbHUI HABIP ®YHKIIOHAJIBHUX XAPAKTEPUCTHUK
MOBIJIBHOI'O ABTOHOMHOTI'O BYIMHKY B KOHTEKCTI 3ABE3IIEYEHHSA
IHTEJIEKTYAJIBHOI'O YIIPABJIIHHSA BY AIBJIEIO

Kyumip 1. A%, Boiikosa B. €.2, 1. 1. H., mpod.
IIpuoninposecvra depoicasna axademisi 0y0ieHuYymMea ma apximexmypu

Ilocmanoseka npoénemu. I'ocTpUM NUTaHHSAM CbOTOJEHHS B YKpaiHi € Hecraya Ta
BHUCOKA BAapTICTh OYJIBHUITBA HOBUX J>KUTJIOBHUX CIOpPYJA, a TAaKOX BIJICYTHICTb 4Hacy Ha
JIOBrOTPUBAJIE KalliTajabHe OYAIBHUITBO. BUHHMKIM HOBI BUMOT'M JO MOOUIBHOCTI OYJIMHKIB,
TaKOX TOCTPUM MIHUTAHHIM CTaJ0 €HEPro3ade3neyeHHs Ta aBTOHOMHICTh JKUTJIOBHX CHODPYI,
0COOJIMBO B MICLAX 3pyHHOBaHOI 1HGPACTPYKTYpH ab0 BiITATICHUX PEKpEaIliiHUX JOKAIlisX.
Ha cporoanimiii 1eHb MOXHA BIIMITHTH, IO Y TEXHOJOTiSIX OYyHiBHHULTBA PO3MIMPIOETHCS
00J1aCTh BUKOPUCTAHHS HE TUIBKU KaliTaTbHUX OYIIBEIb 1 CIIOPY/I, a i IBUIKOMOHTOBAHUX
1 MOOLITBHUX CIIOPYI.

AKTUBHHMIA DPO3BUTOK THIIIB Ta ACOPTUMEHTY MOOUIBHOTO JKHTIA TMOPSAJ 31 3MIHOIO
CYCIUILHO-COIIIAIBHOTO 1 TPOo(eciiHOTO CKIaMy CIOXHUBAYiB TAKOTO JKUTIA TIOB'S3aH 3
nepioioM 1HAycTpiami3allii, po3BUTKOM HayKOBO-TEXHIYHOI'O Mporpecy, MmoTpedi y OLIbIn
MOOITEHOMY CTIOCO01 KUTTS Benukux macc HaceneHHs [l]. IlepecyBHi OyAawHKH cTamu
JOCTYITHUM HEOPOTUM >KUTIIOM B 0aratbox KpaiHax. Y Cy4acHHMX YMOBax B apXiT€KTYpHO-
OyZiBeNnbHY MAiSTIBHICTD B LIJOMY CBITI BTUIIOETHCS KOHLEMIIS IHTETPOBAHOI €KOJIOTo- Ta
eHeproe(eKTUBHOI  OIIHKK  (JTaHAmMA(THO-MICTOOYIIBHOTO  CEPEIOBUIITHOTO  IiIXOIY,
OyziBenbHUX MaTepialiB, MPOrHO30BaHOI eKCIUTyaTanii OyaiBens i T. 1.) [3].

Mema po6omu monArae B ToMmy, 100 AOCTIAMTUA Ta BU3HAYUTU ONTHUMAJIbHUI HalOip
TEXHOJIOTIH s ympaBiaiHHS MOOUTPHUM OyJAMHKOM Juisi 3a0eredeHHs i MaKCUMaTbHOI
ABTOHOMHOCTi. BaXJIMBUMH TEXHIKO-€KOHOMIYHMMH TapamMeTpamMu OyayTh IIBHAKICTH Ta
HHU3bKa COOIBapTICTh BUTOTOBJIEHHS OyauHKY. Criopyaa MOBMHHA OyTH €proHOMIYHOIO Ta
MaTd €CTeTHYHHHA BHTJAA. HeoOXiHO MOCATHYTH aBTOHOMHOCTI Ta BTUTMTH (isocodiro
«po3yMHoro mmdpoBoro OynuHKY». B paMkax nociipkeHHs TeMu copMyeMo Meperik
BXUIMBUX (DYHKIIIOHAJIBHUX XapaKTEPUCTUK MOOILTPHUX AaBTOHOMHHUX OYAHMHKIB, SKi
3aJJOBOJIGHATh TOTPEOM Yy IHTEJEKTyalbHOMY KEpyBaHHI ajlé OJHOYacHO 3abe3revarh
ONTUMAaJIbHY BapTiCTh Oy TiBIIi.

Ocnoéna uacmuna. B pamMkax JOCH/DKEHHS TEMH TPOIOHYEThCS  HaOIp
(YHKIIIOHATBHUX XapaKTEPUCTUKHA MOOITLHUX aBTOHOMHHUX OYJIMHKIB, sIKi 3a0€3MeUyIOTh iX
koM(popTHE Ta Oe3meuHe BUKOpHCTAaHHSA [2]. 30KkpeMa, XapaKTEePHUCTUKH, SKi CTOCYIOTHCS
TaKUX CHUCTEM SIK: pPO3poOKa CHCTEMHU >KUTTe€3a0e3MeueHHs, sKa TapaHTye aBTOHOMHE
BOJIOTIOCTaYaHHS, BOJIOBI/IBE/ICHHS, OTIAJICHHS, BEHTUJIALIIIO Ta eJIEKTPOIOCTauyaHHsI; po3po0Ka
cucTeMHU Oe3IeKH, sika 3a0e3medye 3aXucT OYJIUHKY BiJ MOXKEXKI, 3JIOMY Ta 1HIIUX HEOE3IeK;
po3poOka cuctemu iH(GOpPMAIITHUX TEXHOJIOTIH, sika 3a0e3neuye KOM(POPTHE BUKOPHCTAHHS
OyJIMHKY Ta HOTO yTpaBIIiHHS.

HositHi migxoau 10 ¢opmyBaHHS HaOOpiB (QYHKIIOHATBHUX XapaKTEPUCTHK Ta
TEXHOJIOT1 OyJIBHUIITBA MOOIJTbHUX aBTOHOMHHUX OYJWHKIB JO3BOJISITH CTBOPUTH HOBI THUITH
OyIHMHKIB, sIKi OyIyTh OUTBII KOM(DOPTHUMH, OE3NEUHUMH Ta €EKOHOMIYHIMHU Y BUKOPUCTAHHI
[4].

Ocp nesiki KOHKpeTHI MpHUKiIagd HOBOi iHdopmarii, sika Oyra oTpuMaHa B pamKax
JOCJTIJDKEHHS: ONTHMalibHa (opMa MOOUTPHOTO aBTOHOMHOTO OyJHMHKY, sika 3abe3rnedye
MiIHIMaJIbHY BUTpaTy €Heprii Ha pyX Ta MaKCHUMalbHY OMIPHICTh BITPY, ONTHUMAaJIbHE
po3TaltyBaHHS OCHOBHHMX (DYHKIIIOHAJILHUX 30H OyAMHKY, sKe 3a0e3rnedye KoMQpOpTHE Ta
Oe3neyHe BHUKOPUCTaHHS OYyJIMHKY, HOBI MaTepiajii Ta TEXHOJorii OyAiBHULITBA, SKI

87



«[pocyBaHHs1 eHeproedekTUBHOCTI Ta niarotoBka daxisuiB ans Biadbyaosu YkpaiHu» (13.03.2024 p., m. [IHINpo)

3a0e3MeuyoTh BHCOKY SIKICTh, JIOBTOBIYHICTH Ta €HEProe(eKTHBHICTH MOOUIBHUX
ABTOHOMHUX OYIMHKIB.

[ls iHdpopmamis Moxke OyTH BHKOpHCTaHa JUIS pO3pOOKM HOBHX CTaHAAPTIB Ta
TEXHIYHUX YMOB Ha MOOUTbHI aBTOHOMHI OyauHKH. BoHa Takok Moxke OyTH KOPUCHOIO IS
BUPOOHUKIB Ta CIIOKUBAYIB MOOIIbHUX aBTOHOMHUX OYJIMHKIB.

B pamkax 3a0e3nedyeHHS 1HTEIEKTYalbHOTO KEpyBaHHS MOOUIBHOIO OymdiBIIEIO
OCHOBHHH (POKYyC Ha BHUKOPHCTaHHI I1HHOBAIIWHWX TEXHOJIOTI B paMKax IOCIIKCHHS
MOJISATAa€ Y BHU3HAUEHHI TEXHOJOTIM JKUTT€3a0e3MEUYeHHs, $Ki JO03BOJISIOTH OTPUMYBATH
nepeBaru JUis BJIacHUKa OyiBii. BUKOpUCTaHHS BiTHOBIIOBAaHHUX JKEPET €HEprii, TAKUX SIK
COHSYHI TIaHedl Ta BITPOBI TypOiHM J103BOJISE€ 3a0€3MEYUTH aBTOHOMHE EHEPronoCTavYaHHS
MOOUTBHOTO ~ aBTOHOMHOTO  OynuHKY. [HHOBamiifHi CHCTEMH BOJONOCTAaYaHHS Ta
BOJIOBIJIBEJICHHS JO3BOJISIIOTh 3MEHIIUTH CIIOKMBAHHS BOAU Ta MiABUIIUTH €(EKTUBHICTD il
BUKOpUCTaHHsA. CeHCOpH s BIJACTEKEHHS EHEPrOCHOXKUBAHHSA, BOJONOCTavYaHHS,
TEMIEPAaTypU, BOJIOTOCTI, SIKOCTI MOBITPS BUKOPUCTOBYIOTHCSA ISl PO3yMHOIO KEpyBaHHS
BUKOPUCTAHHAM eHeprii. OnTumaiibHa CHCTeMa OMAaJeHHS Ta KOHAMIIIOBAHHS 3a0e3MeduTh
CMapT-BUKOPUCTAHHS PECYPCIB 1 HE3aJICKHICTh BiJl 30BHIIIHIX (hakTOpiB [5].

BaximBo ckiactu ekocucreMy OYIHMHKY, sKa mnepeadadae HasBHICTh TPbOX THIIIB
MPUCTPOIB IS 1HTEICKCTyaJlbHOTO KepyBaHHA OyaiBiero. Xad (TakoX HOCHTh Ha3BYy
KOHTpOJIEp, IEHTpallb, MICT, IIIO3 1 T. A.) — MPHUCTPid, MO OO0'€NHyE BCi €IEMEHTH
ABTOHOMHOTO OyJMHKY B €JIMHE IIJIE 1 Ja€ 3MOTY BIIJIaJICHO YNPABIATH POOOTOI0 CUCTEMHU, B
TOMY 4HCHi B OyIb-sIKiii TOUIl CBITY uepe3 InTepHeT. JlaTunku i CeHCOpU — KOMIIOHEHTH, SIKi
HA/IaI0Th eKOcHCcTeMI 1H(opMallito Ipo 30BHINIHI YMOBH, B TOMY YHCII1 TEMIEpaTypy MOBITPS,
HAsBHICTh PyXy a0o AuM, piBHI OCBITICHHS, T€PMETHYHOMY 3aKpPUTTI BIKOH 1 JBEpew.
BukonaBui npuctpoi (akryaTopu) OyJyTh HAMYUCICHHILIOW TPyHOI MPHIAIIB, fka Oyne
BIJIMIOBITaJlbHA 332 BHKOHAHHSA PI3HUX KOMaHJ 1 3MIHCHIOE KEpyBaHHS KOHKPETHUMH
JOMAITHIMU Tpuiagamu. J{o akTyaTopiB HalekaTh pO3yMHI PO3eTKH, BUMHUKayi Ta Jummepu,
KJIanaHu Jist TpyO, pi3Hi pene, KimimaT-koHTpoepu Ta iHme [6].

BukopucTtanHs iHHOBAIlIMHUX TEXHOJIOTIH JTO3BOJUTH PO3POOUTH HOBI THUIIH OYJIHMHKIB,
AKi OyayTh OibII KOM(POPTHUMH, OE3MEUYHUMH Ta €KOHOMIYHIMH y BUKOPHUCTaHHI, a TaKOX
32/I0BOJILHSTH BUKJIMKY CY4aCHOCTI — IMOTPeOy y MOOITLHOCTI B TIOE€THAHHI 13 KOM(OpPTOM.

Bucnoeok. Bu3HaueHHsS ONTHMAaJbHOTO TMOEIHAHHS HOBITHIX CMapT-TEXHOJIOTIH Yy
chepi IHTENEKTyalbHOTO KEpyBaHHS OYIIBISAMH (IHTEJIEKTyallbHE KEpYyBaHHs, €KOCHCTeMa
OyaMHKY) Ta iX iHTerparis y TOTOBUH MOIYJb JOIOMOXYTh c(hopMyBaTu cepiiiHuid BUpiO i3
HAO0OpPOM HEOOXIIHUX XapaKTePUCTHK, IO 3aJOBOJBHATH TaKHUM CydYacHUM MOTpedam
HaceJIeHHA YKpalHH B KOHTEKCTI )KHUTIIA, K MBUAKICT OyIIBHUITBA, MOOLIBHICTE OYIiBII Ta
BJIACHUKIB, aBTOHOMHICTb OY/IIBJIi Ta 3HI>KCHHSI BAPTOCTI Oy IIBHUIITBA.
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YAK 721.01:004.9:624

ITPOEKTYBAHHA ’KUTJIOBOT'O KOMIIVIEKCY 3 BBY/IOBAHUMHA
HEKUTJIOBUMMU NTPUMIIINEHHAMMU Y m. IHIITPO 3 BUKOPUCTAHHAM
BIM-TEXHOJIOT'Ti IPOTPAMHOI'O KOMILJIEKCY REVIT

Jlepaga €Bren !, cryn., ConiibHAK ApremM 2 K. T. H., JIOLL.

Ilpuoninposcvra oepoicasna akademisi OyOieHUYMBA Ma aApXimeKmypu
2 sopilniak.artem@pdaba.edu.ua

[TpoexTHMI 00'€KT KOHLIENTYaJIbHO MOJUIAETHCS HA /1Bl BIIOKpEMJIEH] IUIaHYBaJbHO Ta
KOHCTPYKTUBHO YAaCTHHHU, KOXKHA 3 SIKUX BU3HAUAETHCS CBOEPIAHOIO (PYHKIIOHAIBHICTIO Ta
apXITEKTYPHOIO KOH]ITypaIi€ro.

[lepma wactuHa, IO CKJIAamaeTbes i3 24 mOBepXiB, NMpU3HAYEHA IS SKUTIOBOTO
BUKOpHCTaHHS. KOMIUIEKCHI TEXHIYHI IMapaMeTpH i€l CTPYKTypd BH3HAUalOTh BHUCOTY
TUIIOBOTO KUTJIOBOTO TOBEPXY, SIKA CTAHOBUTH 2,7 M BiJl YUCTOBOI MiJUIOTHU O KOHCTPYKIIIi
nokputTsa. Llg vactuHa 00'exTy audepeHIiioBaHa BiJ IHIIUX SK IUIAHYBaJbHO, TaK 1
KOHCTPYKTHBHO, BIJIUISIIOUUCH BiJl PELITH KOMILIEKCY.

Jpyra yactuHa mpeACTaBisie COOOK Tpymny BOYIOBaHO-NPHOYIOBAHUX HEKUTIOBHX
NPUMIIIEHb TPOMAJICBKOTO MPU3HAYEHHS, PO3TAIIOBaHUX Ha 9 moBepxax. OyHKIIOHATBHO 115
YacTHWHA TIOJiJIeHAa Ha Pi3HI 30HHM, 30KpeMa TOPTrOBEJIbHI NMPUMIMICHHS Ta Kaderepid Ha
nepuIoMy nosepci, oQicHI MPUMILICHHS HAa JPYrOMYy Ta TPETbOMY MOBEpXax, 1 amapTaMeHTH
Ha TIOBEpXaxX 4YeTBepToro mo AeB'atuil. Lls crpykrypa € BOyIOBaHOIO-TIPUOYIOBAHOI [0
OCHOBHOTO 00'€KTY, BUKOHYIOYH POJIb IEHTPAIBHOTO €JIEMEHTa KOMOIHOBAaHOTO KOMILJICKCY.

Ha oCHOBiI KOHCTPYKTHBHUX pillleHb, 3aTBEPKCHHUX JUIS MPOCKTHOTO 00'€KTY, MOXHA
BU3HAUUTH KJIIOYOBI ACIEKTH Ta TEXHIUHI XapaKTepUCTUKH HOro einemeHTiB. DyHIaMEHTH
00'eKTy po3po0JIeHi y BUIVISAAI NaTbOBOrO (DyHIAMEHTY, SIKHH BKIIFOYA€E CTPIYKOBI Ta CTOSYI
poctBepkH ToBUIMHOIO 1 200 MM. OCHOBHOIO ONOPOIO IS ITUX POCTBEPKIB € Oypo iH'€KITiiTHI
naym jgiamerpom 620 MM, 1o 3abe3neuye HalliiHy OCHOBY JIJISl BCbOTO CIIOPYIKESHHSI.

Kapkac OymiBimi CKIama€Tbcs 3  KOJNOH MPSIMOKYTHOTO —TEpepidy  po3Mipamu
300x1 400 MM Ta 200x1 400 MM, a Tako>)k MOHOJITHHX CTiH Ta TUTUT TEPEKPHUTTS Pi3HOT
TOBIIMHHU. Lle KOHCTpYKTHBHE pillleHHS CHpUsi€ CTIMKOCTI Ta HamiiHOCTI OymiBii. OcobnmBa
yBara NpUIUISETHCS MOHOMITHUM CXOZaM, SIKi BUKOHAHI BIAMOBIAHO J0 BHU3HAYEHOTO KiIacy
0eTOHY i 3a0e3MeUeHHST Oe3eKH Ta JOBTOBIYHOCTI.

OropopKyBalibHI MaTepiaiv, BUKOPHUCTaHI IS 30BHIIIHIX CTiH JKHTIOBOTO OYIWHKY,
BKJIIOUAIOTh Ta300€TOH Ta OeTOH, yTemieHi 0a3albToBUM yTerumoBadeM. llepekpuTts
peaizoBaHO 3 3aCTOCYBAaHHSAM 3ali300€TOHHUX IUIAT, IO TapaHTyE CTAOUIBHICTh Ta
HAIAHICTG.

BHyTpinmHi KOHCTPYKIIIi BKIIFOUalOTh B ce0€ BUKOPUCTAHHS Ta300€TOHY IS CTIH Ta
neperopofok. Ha BHYTpIlIHIX Teperopoakax CaHBY3JIB Ta JKUTIOBHX KIMHAT peasi30BaHO
BUKOPHCTAHHS CHJIIKATHOI HerTH Ui 3a0e3ledeHHs ONTHMAIbHUX YMOB B CKCILTyaTallii.
BHyTpIIIHbOKBApPTUPHI  MEPETOPOIKHA BUTOTOBIICHI 32 IHAMBIIyaJbHHUMH MPOEKTaAMH
MEITKAHIIIB, BPAXOBYIOYH HEOOX1THICTh Y3TOIKEHHS 3 MPOCKTHOIO OpraHi3aIli€ro.
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YAK 372.8:721.021.2

POJIb PO3NOJILIEHOI ATbTEPHATUBHOI l:EHEPAIIIi EJEKTPOEHEPIIi
HA NIIMPUEMCTBAX KPUTHYHOI IHOPACTPYKTYPH
3 MIKPOMEPEXKAMU

Jlinuenko B. B.12, Phd-acmipanT, mupexrop, Kyk JI. 0.1, k. 7. 1., &Kyk L 0.3, ct. Buxi.
'Hayionanenuii ynisepcumem xopabaebydyeanns imeni aomipara Maxapoea, m. Muxonais,
2TOB «Muxkonaiscoka eneKmponocmadaibHa Komnauiay, M. Muxonais,

3 Yopromopcvkuii nayionanonuii ynisepcumem imeni Iempa Mozunu, m. Mukonais
!linchenko_v@meta.ua; 2dmytro.zhuk@nuos.edu.ua; ®irina_g2@ukr.net

Ilocmanoska npoonemu. B ymoBax CKJIaJHOI €KOHOMIYHOI Ta MOJITHYHOI CHUTyawii
(BiiicbKOBU cTaH) B YKpaiHi akTyaJbHUMHU € TUTAHHS MPOBAKECHHS €HEPreTUYHOT Oe3MeKu
1HGPACTPYKTYPH Ta YHUKHEHHS BUCOKOT'O PIBHS €HEPrOCIOKUBAHHS B MeXax JepxkKaBH. Taki
HAJ3BUYANHO  BXJIMBI  JUIss  YKpaiHM  THUTaHHS  TOB’s3aHI 13 ITIBHIIEHHSIM
€HEeproe(EKTUBHOCTI Ta PO3BUTKOM BIJIHOBIIOBAHOI €HEPreTHUKH, il IHTETpaIli€n 3
IPOMHCIIOBUMHU MEPEXKaMH TOILIO.

BupimeHHss Takux HNUTaHb OB ’s3aHE 3 YTBOPEHHAM MEpeXi HAJIMHUX KOMIUIEKCIB
PO3MOAINIEHOI albTepHATUBHOI reHepalii 1 morpedye MpOBEAEHHS IONEPEAHBOTO aHali3y,
JIOCJIIJDKEHHSI PIBHIB CITOKMBAHHS €HEPTii Ta, OKpPEMO, YAOCKOHAJIICHHAM 3aco0iB iHTerparii
(crionmy4yeHHsI) BITPO-, COHSYHHX, 010-, TiAPO-EJIEKTPOCTAHINI 3 MepeKaMu MPOMHUCIOBHX
00’€eKkTiB B iH(DpacTpyKTypi YKpaiHu.

OxpeMo cniJ BUIUIMTH 3a7jady IIOAO 3a0e3neueHHs! CTiMKOoi poOOTH MiAIpUEMCTB
KpUTUYHOI 1HPPACTPYKTYpH B YMOBax aBapidHUX BiJKIIOUYEHb, 300iB Ta HECTAOUIBHOTO
KHUBIICHHS y IPOMHUCIIOBHX Mepekax. BoHa Moxe OyTH BupillleHa, B OJHOMY 3 BapiaHTIB, 3a
pPaxyHOK BIIPOBAJKE€HHS PpO3MOJUIEHOI albTepHAaTMBHOI TeHepaulii y CYKyHmHOCTI 13
CUCTeMaMH HAKOMHYEHHS 1 TIEPETBOPEHHS €NEKTPOCHEPrii B MeXaxX eJNeKTPHYHHX
MIKpOMepeX Ha 00’ €KTax KPUTHIHOI IHPPACTPYKTypH.

Ilpeomem  Oocnioncenna.  JlocmimkeHHss y  cdepi  eHepro3OepeKeHHS,
€HEeproMEeHEKMEHTY, (DIHAaHCYBaHHs 3aXOJIB €HEpPro30epeXeHHs, 3aKOHOAABCTBA y Taly3i
€Hepro30epekeHHs, a TaKOX OCOOJMBOCTI JEp)KaBHOI MOJITHKH 3 €HEepro30epexeHHs
3MIMCHIOBAIN SIK BITYM3HSHI Tak 1 3apyOikHi BueHi: M. bynrakosa, M. Ilpuctyma, €. boGpos,
A. Kaumncekuii, C. €pwminos, B. TI'eens, FO. fAmenko, B. I'puroposcekmii, M. Kynuk,
B. T'opOynin, O. Kupunenko, €. 3s6iHa, O. Jlronsos, T. Ilimonenko, Il. Makapenko,
O. Kaniniuenko, B. Apanuiii ta iH. [4-10; 11-15]. AHami3 JIUHAMIKM pPO3BUTKY
BiIHOBIIOBaIbHUX JUkepen eHepretuku (BJIE) B VYkpaiHi, 30kpema 0OCsATH BHPOOHHMIITBA
«3eNIeH0i eHeprii» Ta «IIKIUIMBOI eHeprii», HOPMATUBHUX JOKYMEHTIB Ta HasBHOTO CTaHy
mono BupoBajkeHHs BJIE B VkpaiHi 3a ocTaHHI poKM, BKa3ajgu Ha Te, IO HEIOCTaTHBHO
JOCTI/DKEHUMHU  3QJIMIIWINCA ~ aKTyaldbHI MHTAaHHS 3aCTOCYBaHHS eHeproz0epiraroumx
TEXHOJIOT1 y KOHTEKCTI TEXHOTeHHOI Ta ekoHomiyHOi Oe3meku. Cepen HEBUPIMICHUX
npoOJeM 3aIUIIAE€THCS PO3IIISA BIUIMBY €HEproeeKTUBHUX TEXHOJOTIH Ha IiJABHIICHHS
CTIAKOCTI €JIEKTPOCHEPTETUYHOI CKJIaI0BOI 00’ €KTIB KpUTHUIHOI 1HPPACTPYKTYPH.

Ocnoeni  pe3ynomamu. BiTHOBIIOBAIbHY €HEPIreTHKY HA3MBAIOTh  «3€JICHOIO
€HEepreTUKO», aJke ii BIPOBAIKEHHS HANpsMy IOB’S3aHO 13 MIJBUIICHHSAM pIBHA
exoJyoriyHoi Oe3neku. HalimommpeHimmMHu BHIAMH €EKTPOCTAHIIIH, 110 BHKOPHCTOBYIOTH
BiJTHOBJIIOBAJIbHI JKEpesa eHEeprii, € COHSYHI, BITPOBI Ta T'APOENEKTPOCTAHIIII.

3araibHOCBITOBAa [OJIS1 €JIEKTPOCHEprii, BHPOOJIEHOI 3 BiJHOBIIOBAIBHUX JIKEPE,
noctiiiHo 3poctae. Y 2011 p. Vkpaina npuennanacs 10 €BponeicbKOro eHepreTHuHOro
CIIBTOBapuUCTBa Ta B3sia Ha ceOe 3000B's3aHHs BUKOHYBaTH PimenHs Pagu MinicTpiB
Eneprernunoro crniBroBapuctsa «IIpo BnpoBamkenns Jupextusu 2009/28/EC ta JloroBopy
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npo 3acHyBaHHA EneprermunHoro CriBTOBapHCTBa», 3TIHO 3 SKUM BCTaHOBIIOIOTHCS
000B’SI3KOB1 HAIlIOHANBHI 1iJi Y cdepi BiTHOBIIOBAHOI €HEPreTHKHU, HAcaMIepe AJs TOTo,
100 Ha/JaTH MEBHI TapaHTii IHBECTOpPaM Ta 3a0XOTHTH JI0 PO3BUTKY HOBITHIX TEXHOJIOTIH Ta
1HHOBAIIIH y 111l cdepi.

3a 2021 pik BUpOOHUITBO €JIEKTPOEHEPrii BiIHOBIIOBaHUMU Jkepenamu eHeprii (BEC,
CEC, 6iomaca) nopiBasiHO 3 2020 pokom 30inbmmnocsk Ha 817,0 mun kB1rog a6o na 10,5 %
Ta cTaHoBUJIO 8 568.8 muH KBTrOI.

Ha BukonanHs 3a3Hauenoi J{upektuBu Kabiner MiHicTpiB YKpaiHu po3nopsaKeHHIM
Bim 03.09.2014 Ne 791-p 3arBepauB Ilmanm 3axoniB 3 imruiemeHranii  JupekTuBu
€porneticekoro [lapmamenty Ta Pamm 2009/28/€C ta posnopsmkennsm Bix 01.10.2014
Ne 902-p 3arBepauB HarionanbHuil miuaH Aiil 3 BiIHOBIIOBAHOI €HEPreTHKM Ha TMEPiof 10
2020 p. BignoBigHO 10 3a3HadeHOro IwiaHy Ta JlupekTuBH, YKpaiHa B3sula Ha cebe
30008’ s13aHHs 110 2020 p. Bupobmsat 11 % enexkrpoeHeprii i3 BIAHOBIIOBAHUX JDKEPEN €Heprii
n 25 % npo 2035 p. Ta 30UIBIIMTH BCTAHOBJIEHI €JIEKTPOCHEPIeTUYHI MOTY>KHOCTI
BiJTHOBIIIOBaHOI eHepreTuku g0 10 900 MBT [1].

Junamika Ta CTPyKTypa IIOKa3HUKIB, IO XapaKTepU3yIOTh  BHUPOOHUIITBO
enextpoeneprii B OEC Ykpainu y piuHOMY BUMIpi, HaBeeHi y Tabuuii [2; 16].

Tabnuys

JuHaMika Ta CTPYKTYpa BHPOOITKY eJIeKTPHUYHOI eHepril miinpueMcreaMmu
AJIbTEPHATHBHOI eHEPreTUKM B YKpaiHi 3a pokamMu

) 2015 p. 2016 p. 2017 p. 2018 p. 2019 p. 2020 p. 2021 p.
B“p06lT0K MJIH MJIH MJIH MJIH MJIH MJIH MJIH
EIEKTpOEHEpT kBT'Tro % KBT'TO % kBT rox % kBT rox % KBT'rox % KBT'rox % KBT'ro %

Bevoro | 157665, 100] 154817,4] 100] 155414,2| 100| 159350,6] 100| 153964,8] 100| 148856,2| 100] 156575.7] 100
TES;‘;XTEH 55461,7 | 35.2| 56611,6| 36,6 55841,3 | 35,9 58807,8| 36,9| 55787,6| 36,2 523608 | 352 45834 | 293
TEC TK 49386.3 | 31,3 499023 | 322 44960 | 28.9] 47791.9| 30 | 44914.9] 29.2] 395624 | 26.6] 37224.9| 23.8

TEILL 60754 | 39| 67093 | 43| 108813 | 7 | 110159| 69| 10869,7| 7.1 127984 | 86| 8609,1 | 55
r ECST:MS‘ AEC,| 68085 | 43| 01187 | 59| 105677 | 68| 120084| 7.5| 78696 | 51| 75839 | 51| 104458| 67

TEC 52349 | 33| 74849 | 48| 89825 | 58| 104294| 65| 65219 | 42| 60265 | 4 | 91554 | 58

TAEC 15736 | 1| 16338 | 1,1] 15852 | 1 | 1579 | 1 | 13471 09| 15574 | 1| 12904 | 08
AEC 87627,5| 55,6 80950 | 52,3 85576,1 | 55,1] 84398.2| 53 | 83002,6| 53,9 76202,6 | 51,2| 862054 551
A“';;g::;;“’“‘ 1591,1 | 1| 15603 | 1| 18981 | 12| 26327 | 17| 55443 | 36| 10862 | 7,3| 12519,7| 8
Baox-crannii | 61764 | 39| 65767 | 42| 15309 | 1| 15035 | 00| 17663 | 11| 18469 | 12| 15708 | 1

3 HaBeIEGHMX JIaHUX 3PO3yMiJIo, IO B YKpaiHi craHoM Ha 2021 p. 3MEHIIHUBCS
BUPOOITOK enekTpuuHoi eHeprii Ha 17,4 % renepytounmu cranmisimu TEC ta TEL] i pazom 3
UM 30UIBIIUBCA BUPOOITOK €NeKTpUYHOi eHeprii Ha 686% TeHepyrouuMH CTaHIISIMU
«aIITEPHATUBHOT CHEPTETHKI.

JloHenaBHa 00’€KTH albTEpHATHBHOI TeHepallii Oynu BiJIOKpeMJICHI BiJ €IWHOI
E€HEProCHCTEMH, Ta 3AcOUTBIIOr0 BUKOHYBATM (YHKIIIO OKPEMHUX PE3EPBHHUX JDKEPET
JKUBJIEHHS JJIA JIOKAIbHMX 00’ekTiB. Hapa3si iHTepec mpeacraBisie iX IHTerpamis 3
MiKpOMepex aMH MiIIPUEMCTB KpUTHUHOI iH(pacTpykTypu. Ilpukmax Ttakoi iHTerparii
HaBEJCHO Ha PUCYHKY.
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Puc. V3acanvnena cxema mikpomepedsici nionpuemcmaea 3 iHmecposaHumu
Odicepenamu albmepHamueHoi cenepayii

Jo cknamy cxemu, 300pakeHOi Ha PUCYHKY, BXOJIATH CHCTEMHU IIWH MOCTIMHOIO 1
3MIHHOTO CTPYMY, fKi 3 0THOTO OOKY 00’ €IHYIOTb JpKepelia allbTePHATHBHOTO )KUBICHHS, 110
B aBTOHOMHOMY DPEXHMi pOOOTH MiKpoMepeki 00’ €HYIOTh JpKepesa aKTUBHOI reHeparltii ta
HaBaHTAXEHHs pPi3HOrO poay cTpymy. Ha cxemi mpuiiHsaTi HactymHi mosnadenHs: CC —
consyHa ctaniis, BI' — Bitporeneparop, IIIIC — muuu nocritinoro crpymy, I3C — mmHM
3minHoro crpymy, CHE — cucrema nakonnuenns eneprii, HIIC — HaBaHTaXeHHsI TOCTIHHOTO
ctpymy, H3C — HaBaHTa)keHHS 3MIHHOrO CTpyMy. MikpoMepeka MOKe MpalloBaTd SIK B
ABTOHOMHOMY PEXHMI, TaK 1 3 MIAKIIOYEHHIM JI0 TIPOMHCIOBOT MEPEXKi.

3rimHo 3 mociimkeHHsAMHU [2; 3] Bci 3a3HaveHi B cXeMi JpKepesa albTepHATUBHOI
reHeparlii MaloTh BUCOKY pPEHTa0CIbHICTh Ta €HEProePeKTUBHICTD.

Taka peamizariss MikpoMepeki Mae TIeBHI nepeBaru 3 norisiay egexkrusHoi poootn CHE
32 paxyHOK HAasBHOCTI IIWH MOCTIHHOTO CTPYMY 3 IMOJAIBIINM MEPETBOPEHHSIM B 3MiHHHN
ctpywm i3 Bupoctanasm DC-AC neperBoproBayis.

Opnnak, mpu poOOTI B aBTOHOMHOMY PEXHMi MiKpoMepei (OJU3bKICTh MOTY>KHOCTI
HaIliBIPOBIIHUKOBUX  TIEPETBOPIOBAYIB y  CKJAAl  JOKEpeNl  eJeKTpOoeHeprii  Ta
HAIBIPOBITHUKOBUX TIEPETBOPIOBAYIB y CKJIaJi HABaHTAXEHb) IMOTPEOYEThCS MOJalbIIIe
BUPIIIEHHS TMMHUTaHb EJIEKTPOMArHiTHOI CYMICHOCTI Ta SIKOCTI €JIEKTPOCHEprii B CTPYKTypi
(puc.) nans BukiIroueHHs a0o0 MiHiMi3amii BTpar, aBapiii Ta 300iB, TOB’s3aHUX 3
€JIeKTPOMArHiTHUMHU MEPENIKOIaMU, 10 TeHEPYIOThCsl BHACTIAOK (DYHKIIOHYBAaHHS CHIJIOBOT
MEPETBOPIOBATBHOI TEXHIKH.

Bucnosku. Po3rnsHyTo OUHAMIKYy Ta CTPYKTYpY MOKa3HHKIB, II0 XapaKTepU3yIOTh
BUpoOHUITBO enektpoeHeprii B OEC VYkpainu, sika J03BOJHMIA BH3HAYUTH 301IBIICHHS
BUPOOITKY €JNEeKTpUYHOi eHeprii Ha 686 % TeHepyHuMMH CTaHIISIMH «aJlbTEPHATUBHOT
eHepretukn» y 2021 pormi, y mopiBHsSHHI 3 mokazHukamu 10 2015 poky. 3amporoHoBaHO
y3arajlbHeHy CTPYKTYpYy MIKpOMEpexi AJisl MiANPUEMCTB KPUTUYHOI 1HPPACTPYKTYpH, SKa €
THYYKOIO JI0 BIPOB/DKEHHS PI3HUX JDKEpeN €Heprii Mopsii 3 TPaauliiHUMH Ta MOXe
(GYHKIIIOHYBAaTH B PEKHUMI «OCTPiB» ab0 MPOMHUCIOBOI Mepexi. BuzHaueHi MUTaHHS IS
NOJANIBIINX  JTOCHIPKEHh EHEpProe(eKTUBHOCTI MIKpOMEpEeX MiJIPUEMCTB KPUTHYHOI
iHQpacTpyKTypu 3 aJIbTEPHATHBHOK TEHEpAIli€l0 Ta CHJIOBHMH HAIBIPOBITHUKOBUMH
IepeTBOPIOBAYAMH.
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VK 711.4:69

INPUHIUIIN TA HAIIPAAMM 3EJIEHOI'O BYAIBHUILITBA
TA CTIMKOI'O PO3BUTKY MICT

Masyp I. €.}, cryn., Ipsiuenxo O. C.2, acucr., JApauenxo JI. ¥0.3, x. . H., go11.
Ilpuoninposcvra depoicasna akademis OyOieHuymea ma apximexkmypu
! mazur.a.19.1.9@gmail.com; ?olgadiachenko303@gmail.com:;
3 diachenko.larysa@pdaba.edu.ua

Ilocmanosa npoonemu. Cextop OyniBHUITBA BianoBinanbHUK Maibke 3a 40 %
3araJlbHUX BHUKHJIIB BYTJICIIO IMOB’S3aHUX 3 €HEPreTHKO. 3a mporHo3amu, Outbme 50 %
HACeJICHHS CBITY NMPOKUBATHUME B ypOaHi30BaHIl MICIIEBOCTI, 110 BUMAaraTuMe BJIBidi OibIiIe
OyxiBensHOTO (hoHY. HeraTuBHMi BIUIMB ceKTOpa OyIiBHUIITBA € PE3yIbTaTOM BUPOOHHIITBA
Ta TepepoOKku OyaiBeIbHUX MaTepialliB, a TaKOoXX CcaMoro Ipolecy OyIiBHHUIITBA Ta
eKcrutyaranii OyniBenb. 3BaKalOud Ha 1€ EKOJOriyHi MeToau OyJiBHUITBA € 3HAYHOIO
YAaCTUHOIO TJI0O0AbHOI OOpOTHOM MPOTH 3MIHM KJIIMaTy Ta 3aXHCTy HaBKOJUITHHOTO
cepeoBHIIa.

3eneHe OyIIBHHUIITBO Ta CTAJIHA PO3BUTOK CTUKAIOTHCS 3 PSAJIOM BHKIIHKIB, CEPEl] IKHUX:

1. Exonoriyauii BB OyaiBHMUTBA. TpanuuiiiHi OyaiBeIbHI METOAM CHPUYHHSIOTH
3HAYHWH HETaTWBHUI BIUIMB Ha JOBKUUIS 4epe3 BHKHIU MAapPHUKOBUX Ta3iB, BUKOPUCTAHHS
HECTIMKUX MaTepialliB Ta HEBUIIPAB/IaHE CIIOKUBAHHS PECYPCIB.

2. EneproedeKTHBHICTh Ta BUKOPUCTAHHS PECYpCiB: HU3bKa €HEeProe(eKTUBHICTh Ta
Hee(eKTHUBHE BUKOPUCTAHHS PECYpCiB Yy TpaauLIAHOMY OYIiBHUITBI MHPHU3BOIATH [0
MIEPEBUIIICHHS BUTPAT €HEPTii Ta 301IbIICHHS KiJIbKOCTI B1IXO/IB.

3. ®inaHcoBi 0OMEKEHHS: BIPOBAPKEHHS 3€JICHUX TEXHOJIOTIH Ta MPaKTUK MOXKe OyTH
BUTPATHHM.

4. HemoctatHs yCBiTOMJICHICTh: 06arato OyiBeJIbHUX KOMIIaHIH Ta COKUBAaYiB MOXKYTh
HE MaTH JIOCTaTHHOI YCBIJIOMJIGHOCTI IIO/I0 TIEpeBar Ta MOXKJIMBOCTEH 3€JIeHOro Oy IiBHUIITBA,
110 YCKJIaHIOE TXHE BIPOBAKEHHS.

5. PerynsaTopHi mepemkoin: HasiBHICTh HEJIOCTaTHHO CHPHUSATIMBOTO 3aKOHOJIABCTBA Ta
pEryJitoBaHb MOXKE€ YCKJIQJHIOBATH BIIPOBA/DKEHHS 3eleHHX OyNiBeIbHHUX MPAKTHK Ta
TEXHOJIOT1H.

[TocranoBka mpoOnemu mepeadavae aHami3 IUX Ta IHIIAX ACMEKTiB, MO0 BU3HAYUTH
KIIOYOB1 THTaHHS, SIKI TOTPIOHO BUPIMIKUTU [ JOCSATHEHHS YCIHIIIHOTO 3€JIEHOTO
OyIiBHHIITBA Ta CTAJIOTO PO3BUTKY.

Mema pooomu monarae y BUBYCHHI TPUHIIMIIIB Ta HAMPSAMIB 3€JICHOTO OY/IiBHUIITBA;
JOCSATHEHHSI CTaJOr0 PO3BUTKY IUISIXOM OINHKH €KOJOTiYHOTO BIUIMBY, aHaNi3 Cy4YacHHUX
3€JICHUX Ta eHeproe()eKTUBHUX TEXHOJOTIH Ta (OpMYIIOBaHHS pPEKOMEHIAIH IS
HiATPUMKH 3€JICHUX Oy IiBETbHUX MPAKTHK.

Ocnoeéna yacmuna. 3eneHe OyIIBHUIITBO — 1€ TIPAKTHUKA OYIIBHHUIITBA Ta CKCILTyaTarlil
OyziBeNb, METOIO SIKOT € 3HWKEHHSI EHEePreTUYHUX 1 MaTepiajbHUX PECypCiB MPOTATOM BCHOTO
JKUTTEBOTO IMKIY OYIiBIi: Bill BHOOPY MJUISHKH JO0 TIPOEKTYBaHHs, OY/IBHHIITBA,
eKCITTyaTallii , peMOHTY 1 3HeCeHHs. 3elieHe OYAIBHUIITBO 3MEHITYE€ HETaTUBHUIN BIUIMB Ha
JOBKULIS Ta 3a0e3nedye cranuii po3BUTOK. Lle o3Hawae BUKOpHCTaHHS €HEeproe(eKTHBHUX
TEXHOJIOTif, BiJHOBIIOBAHMUX JDKEpeN eHeprii, e(QEeKTUBHUX MaTepialiB Ta METOJIB
OyIiBHMIITBA, IO 3MEHIITYIOTh BUKH/IU Ta CIIOXKHBAHHS PECYPCiB.

OcHO6HUMU 3A60AHHAMU, WO BUPIUIYIOMbCA 01A 3A0e3neueHH CMIK020 PO36UMKY
Mmicma, €:

® 3HIKCHHS HETaTHBHOI aHTPOITOTEHHOT JIii Ha TOBKIJLIS;
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e 3a0e3mnedeHHs1 30aTaHCOBAHOTO PO3BUTKY EKOJIOTIUYHUX, €KOHOMIYHHX, COI[albHUX 1
aJIMIHICTPATHBHHX TPOLIECIB; HEPTO- 1 pecypco30epeKeHHS;

e OyniBHMIOTBO OyniBedh HOBOTO THITY 3 YTHIII3ali€l0 BCHOTO BHYTPIIIHBOTO TeIUia i
3a0I1a/KCHHSIM €HEepTii.

ExopexoHcTpyKiisi OyJb-sIKOrO MiCTa NOBMHHA BUKOHYBAaTHCS Ha YCIX PIBHSAX — BIJ
TeHepalIbHOro IJIaHy MICTa J0 OKpeMUX OyAiBeNb Ta IHKEHEPHUX CIOPYI, BPaXOBYIOUU
npujiersii TepuTopii. Y perioHi, A0 CKiIaxy SKOrO0 BXOJUTh MICTO, LI0 PEKOHCTPYIOETHCS,
TOJIOBHOIO METOI0 Mae OyTH JOCATHEHHSI €KOJIOTIYHO OOTPYHTOBAHOTO CIiBBITHOIICHHS
ypOaHi30BaHUX 1 IPUPOJHUX TEPUTOPIH.

OcHo6Hi npuHyunu QYHKUIOHY6AHHA eKONO2IYHO CMINK020 Micma:

e 30aJaHCOBAaHICTh EKOHOMIKM Ta eKoJjorii, mo nepeabayae mpu 3AiMCHEHHI
rOCTIOAPCHKOT AISTBHOCTI 30€PEKEHHS 1 BIAHOBIICHHS PUPOJTHOTO CEPEIOBHIIA;

e EKOJIOTi3allisl TOCHOJAPChKUX 1 TEXHOJOTIYHMX IIPOLECIB, $Ka HalpaBjleHa Ha
3MEHIICHHS 3a0pyTHEHHS JOBKUUIA, 30€pEKEHHS IPUPOTHUX PECYPCIB;

® BUKOPHUCTaHHS €HEPro30epeKHUX TEXHOJIOTIH, MPUCTPOIB, MPUIIALIB, BITHOBIIOBAHHUX 1
aIIbTePHATUBHUX JKEpell EHEeprii;

® 3MCHIICHHS OOCSATIB yTBOPEHHS BIXOIB Ta iX YTHJIi3aIlis;

®  CKOJIOTi3aIlisl TPAHCIIOPTY;

® CKOJIOTIYHICTh MPOEKTYBaHHSA 1 OyMIBHHIITBA, 30KpeMa 3 BHKOPUCTAHHSIM 3€JICHHX
TEXHOJIOT1H 1 KOHCTPYKIIiH;

® KOMIIAKTHE i CIPUATINBE e(heKTUBHE 3€MIICKOPUCTYBaHHS,

e  BIJHOBJIIOBAHHS IIPUPOJHUX KOMILIEKCIB,;

e 3a0e3MeueHHs AKICHOTO MICHKOTO >KUTTS 1 JOBKIJUIA, a TAKOX 37J0POBOTO COIIaTbHOTO

KJIimary,

® EeCTCTUYHE TOEJHAHHS €JIEMEHTIB MPHUPON Ta OyIiBeNb 1 CHOPYH, IIO BIUCYIOTHCS B

HUX.

Ilpunyunu «3enenozo 6yoigHuymMea»:

1. OntumansHui BHOIp Miclig, BKIIOYCHHsS OYiBJII B 3araJbHUi TMeW3ax, 3arajibHy
1HPPACTPYKTYPY CEPEIOBUIINA 1 TPAHCIIOPTY.
2. OpieHTyBaHHS BIKOH Ha MiBJEHB JJII MAaKCUMaJIbHOTO BUKOPUCTAHHS COHSIYHOI €HEeprii

Ta JIEHHOTO CBITJIA.

3. TlokpamieHa TerI0130JIs1MIis, HEIIKIJIMBE BUKOPUCTAHHS TEIUIO130JIAIMIMHIX MaTepiais,

a TaKOXX BITHOBJIIOBAaHHMX Oy/1iBETLHUX MaTepiaiB.

4., BuUKOpHCTOBYBAaTH HEIIKIIJIMBI aBTOMAaTHU30BaHI OMNAJTIOBAJIbHI CHCTeMH: OioMacH,
TEIUIOB1 HACOCH, COHSIYHI KOJIEKTOPH.
EneproedexTiBHe criokHUBaHHS BOJU, MOXJIUBICTb BTOPUHHOTO BUKOPHUCTAHHS BOJIH.
[ToxparieHa sIKICTb MOBITPS Y IPUMIIIEHHSX, BEHTHJIALIIS 3 TOBEPHEHHSIM TEILIA.
3HWKEHUH BMICT TBEpUX BIAXOIIB y MPOIlECi 3HOCY a0 AEMOHTaXyY OY/IiBIIi.
[TokparieHi eKOHOMIYHI TTOKa3HUKHU YKUTTEBOTO UKy OYIiBEIb.
CyyacHi TexXHOJIOTII y 3€JIeHOMYy OyMIBHHUIITBI BKIIIOYAIOTh B Cce0€ BHKOPHCTAHHS
COHSYHMX TaHeJeH, BITPOBUX TypOiH, CHCTEM eHepro30epex eHHs, eHeproeeKTUBHUX
CHUCTEM ONAJICHHS Ta KOHJMWIIIOHYBAaHHS TIIOBITPs, a TaKOX 130JISAIIHHI MaTepiand, M0
3a0e3MevyoTh ONTHMabHE TEIUIO- Ta 3ByKoi3ousiio [3; 4; 7; 8].

ExoHoMiuHui1 acmekT 3ejeHoro OyMiBHMIITBA TMOJSTa€ y BH3HAUYEHHI BHUTpAT Ha
BIIPOBQ/DKEHHS 3€JICHMX TEXHOJOTI Ta MOMIJIMBOCTI OTPUMAaHHA EKOHOMIYHHMX BHTIJ Y
pe3yJbTaTi 3MEHIIICHHS BUTPAT Ha CHEPTito Ta yTpUMaHHs OyaiBessb [2].

Exosoriunuii BIUTMB 3eJICHOTO OYIIBHUITBA ToJisirae y 3MeHmeHHI BHKUAiB COg,
BUKOPHCTAaHHI MEHIIOI KITBKOCTI pecypciB Ta 30epeKeHH1 MPUPOTHOTO CepeIOBHUIIIA.

0 No o
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ComianpHAN acHeKT 3eJIeHOro OyIiBHUIITBA BKIIOYAaE B ceOe 3abe3rnedeHHs: KoMpopTy
Ta 3/I0POB'S MEIIKaHIIIB, SKe 3a0e3MeUyeThCs 3a paXyHOK BUKOPUCTAHHS 3€J€HUX TEXHOJOT1H
Ta MaTepiajiB, 0 HE BUKUIAIOTH IIKIJIMBUX PEUOBHH.

MakcuManbHO HAONMM3UTH OYIIBAIO 1O CTaHAApTIB  3eJeHoro  OyAiBHHUIITBA
JIOTIOMAralTh CydacHl TexHousorii. Hampukman, 3eseHi KOHCTPYKLIi, IO € MO€THAHHSIM
OyZiBeNbHUX KOHCTPYKIIM 1 pOCIUH: 3eJeHl MOKpiBii, dacaaHi 3ejaeHi OJ0KH, BepTUKAIbHE
O3CJICHEHHS, 3€JICHI TapKIHTH, O3CJICHEHHS CXWIIB. 3€JIeHI Jaxd 3apa3 BUKIMKAIOThH
3aliKaBJIEHICTh Y BCbOMY CBITI.

Lle#t iHTepec MOSCHIOETHCSA NEKUIbKOMA NMPUYMHAMHM: MO-TIepIIe, HASBHICTIO 3€JICHUX
HAca/UKEHb Yy METramnolici, fKi BUIVISAAI0Th €K30THMYHO Ta Cy4acHO; MO-JApyre, MocaKeHa
ra3oHHa TpaBa Ha BEPXHIX MaigaHumkax norpeOye Hebarato yacy, (iHaHCIB BKIaJEHb Ta
GI3UYHUX 3yCWIIb; MO-TPETE, MPUCYTHICTH 3€JICHI HACUYYE IMOBITPS MICTa KHMCHEM 1 OUYHIILYE
aTMocdepy 3aBISKH TpUPOAHUM (inbTpam. TpaB’sHUE TOKPUB Ha Jaxax OYAMHKIB —
YyJOBUI YTEIUIIOBAaY, L0 YyNEpeKye TEIUIOBTpAaTH. A y CHEKOTHUH JIITHIM mepiof wap
ra30HHOI TPaBU Ha Jaxax ieaIbHO yTPUMYE MPOXOJIOAY 1 MEPEIIKOKAE HECTayl BOJIOTH B
noBITpI mpuMilieHb OyxaiBenb. Ille oauH TMO3UTHB Ta30HY Ha Jaxax — ITOCHJICHHS
3BYKOI30JIALIT IIOKPUTTS, sIKA 3HAYHO BUINA 32 OUIBINICTh HOBUX 13011s1TOPIB [1; 6].

Y pe3ynbrari BIMCHKOBUX i B YKpaiHi BiJiOyBaeTbCs MacoBe IOPYIICHHS
aBTOMOOUIBHUX NUISAXIB Pa3oM 3 JOLIOBUM BOJOBIIBEACHHSIM. BiTHOBICHHS WX 1HKECHEPHHUX
cUCTeM TMOTpedy€e BEIMKUX TIPOLIOBUX BKJIAJECHb. AJIBTEPHAaTHBOIO ILIMM CHCTEMaM €
KOHIICTII[iSl MicTa — TYOKH, B SIKOMY € MaKCHMaJbHE BHUKOPHCTAHHS IUIONI JUIS TOTJIMHAHHS
noumoBoi Boau. Jlig  BupimieHHs 1i€i npoOneMHu PpEeKOMEHIYETbCS BUKOPUCTOBYBAaTH
cremiajgbHi 3eJeHI KOHCTPYKLIi A aBTONOpIr — JOWIOBI caau-cMyrd. Ha Biaminy Bin
37MBOIIpUIMAYIB, caad 30UMpaTUMYTh BOJY B3JIOBX Yychoro aprouumixy. Lle cmnpusitume
O1nTbIIii HAIHHOCTI TOPOKHBOTO PYXY.

Bucnoeok. Otxe, ciil BiJ3HAUYNUTH, 110 3€JeHE OYyJIBHULTBO € HE JIMIIE MOTY>XHUM
IHCTPYMEHTOM Il 3aXUCTy HaBKOJHUIIHBOTO CEPEIOBHINA, a W CTPATEriyHUM KPOKOM Yy
HanpsIMKy cTajgoro po3BUTKy. lIlnsxoM BHpoBajkeHHS €HEeproepeKTHUBHUX TEXHOJOTIMH,
BUKOPUCTAHHS BiJTHOBIIOBAaHUX JDKEpEN €Heprii Ta 3MEHIICHHsS BHUKHIIB Ta BUKOPUCTAHHS
pecypciB, 3e1eHe OyIIBHHIITBO 3a0e3Meuye HACEJICHHIO 3pyYHe Ta 370pOBE JKMUTJIO, a TAKOXK
Cpusiec EKOHOMIYHIM eQeKTHBHOCTI. Takox 3a3HauYMMO, IO YCIIIIHE BIPOBAKECHHS
3€JICHOT0 OY/IBHUIITBA BHMMAara€ TICHOI CITIBIpAIll MiX PI3HUMH CEKTOpPaMH CYCIHIbCTBA,
3aJIy4yarouy rayry3eBi KOMIaHii, ypsIoBi Oprany, HayKOBiI YCTAaHOBHU Ta IPOMAJCHKICTbh. Jluie
yepe3 CIUIbHI 3yCHIIIS MOXKHA 3a0€3MeYUTH NOJANbIINKA PO3BUTOK i€l BaXKJIMBOI raiysi Ta
CTBOPHTH OLIBIII CTaJIe Ta €KOJOTIYHO YHCTE MaOyTHE JUISI BCIX.
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VIIK 624.95

CIITPAJIBHO-®AJIBIIEBI EMHOCTI - HEBIZI’€EMHA CKJIATOBA
BIOEHEPTETUYHUX KOMIIJIEKCIB

Miuyrin C. ®.%, 1. 1. 1., npod., Oxcenenxo K. 0.2, acmip.
Hayionanvnuii ynisepcumem «llonmascvka nonimexuixa imeni FOpis Konopamioxay
! pichugin.sf@gmail.com; % shvadchenkokate@gmail.com

Ilocmanoeéka npoodnemu. BaxnuBicTh eHeproeeKTUBHOCTI Ta €HEPro30EpeKeHHs, B
YMOBax CBHOTOJICHHSI, HE BHUKIUKA€ CyMHIBIB. BUKOpPUCTaHHS TOHOBIIOBAaIbHUX JKEpeEI
eHeprii € ambTepHATHBHUM DPILICHHAM IIbOTO NUTAHHS. J[0 OCHOBHHMX IOHOBIIOBAJIBHHUX
JOKEepel eHepTii BITHOCATHCS: COHsYHA €HEPrii, eHepris BiTpy, 6iomacu. Ha tepuropii Ykpainu
Oioenepreruka 3aiimae 70 % cepen BCiX BIAHOBIIOBAaHUX JiKepen eHeprii. B 3aranbHomy,
MOTEHIIIa]l SHEProoNa/PKeHHS KpaiHu (B CUIBCBKOMY TOCITOJIAPCTBI, MPOMHKCIIOBOCTI, chepi
nociyr i OyIiBHUITBI, KHUTIOBOMY cekTopi Ta Tpanchopmariii Ha TEC) ouiHioeThCs B O1IbII
HDK 27 MJIH T Ha)TOBOTO €KBIBaJICHTA, IO BijanoBigae maixe 30 miupa Mo MIPUPOIHOTO Ta3y.
Bupimennss eHepretuunoi npoOneMH 3HAXOOUTHCSA HAa CTUKY 1HXKEHepii, EKOHOMIKH,
IOPUCIIPY/ICHIIIT 1 COIIOOrii, a came 3ajie)KUTh BiJ IHHOBAI[IWHUX pIllIEeHb B IUX Tajy3sX.
OcHOBHUMH OyHiBeNTbHUMH KOHCTPYKIISIMH Y CKJIaAi Ol0€HEPreTUYHUX KOMIUIEKCIB €
MeTaJieBl EMHOCTI JIJIs 30epiranHsi abo MepeTBOPEHHS PI3HUX MaTepiaib.

[HHOBalIWHUK pIMIEHHSAM JIETKOI €MHOCTI € MeTalleBl NHUIIHAPUYHI OOOJOHKH
cripaabHO-(aTbIIEBOTO THITY.

Mema po6omu moNsATaE B aHaNi3l Taldy3l 3aCTOCYBaHHS METAJEBHUX CIipaJIbHO-
(danpleBUX EMHOCTEH B pi3HHUX c(hepax O10CHEPTETHKH.

Ocnosna yacmuna. KoHCTPyKIil cripaibHO-(aIbIEBOr0 THIY € YHIBEPCAJbHHUMH Ta
€KOHOMIYHHMH, BOHU MOXYTh €(EKTUBHO 3aCTOCOBYBAaTUCh B PI3HUX O10€HEPreTHUHUX
KOMIUIEKCaX, 30KpeMa sK METAaHTEHKH, IOCT-METaHTeHKH Ta (epMEeHTepH B CKJall
010€HEepPTeTUYHHUX YCTaHOBOK, TEIUIOAKKYMYJIIOIOU1 pe3epByapH Ta HaKOIWYyBayi ra3is.

CripanbHO-(aiblieBa EMHICTh Ma€ IMUIIHIAPHYHUHA KOPITYC, KU SIBIISIE COOOI0 CUCTEMY
CITIPaJILHOTO 3'€THAHHS CTAJIEBOI CTPIUKH IUIIXOM MOABIHHOTO BanbitoBaHHs [1]. TexHomoris
Oyna BuHaligeHa HiMenbkuM BdeHUM KcaBepowm Jlinmom y 1968 p [2]. YHikanpHA TEXHOIOTISA
J03BOJIsIE O€3M0CePEeIHbO Ha Oy/IiBEIbHOMY MaiIaHUYMKY, 0€3 BUKOPUCTAHHS OOJITIB 1 3BapHUX
3'€IHaHb, BECTH KOMITAKTHHUH 1 IMBUAKUNA MOHTaX €EMHOCTEH BUCOKOI MirfHOCTI [3].

Komnanieto LIPP cTBOpeHO 4oTHpH PI3HUX THUIIIB METAHTEHKIB: MOAYJIBHHUHA PEakTop
KomBio i3 BOyZ0BaHNM T'a30BUM aKyMYJISITOPOM, YHIBEpPCAIbHUNA METAaHTEHK 3 MEMOpaHHUM
JTaXOM, METAaHTEHK 3 30BHIIIHIM HArpiBoM Ta IEHTPAJIbHUM MEpeMilllyBaueM Ta METaHTEHK
EcoDigester (puc.1), KoxxeH 3 IKAX MIXOAUTH VIS pi3HUX cdep 3acTocyBaHHs [4].

Puc. 1. Memanmenku komnanii’' LIPP
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st 3abe3medueHHsT ©QEKTUBHOI yTWII3AIil 3aJMIIKOBUX Ta3iB Ta ITiIBHINCHHS
epexTuBHOCTI OiorazoBoi ycraHoBkd LIPP mponoHye Tpu TIHydki HOCT-METaHTEHKH:
yHiBepcanbhuii, KomBio, Eco (puc. 2).

Puc. 2. Ilocmmemanmenku xomnanii LIPP

TeroakkyMysrorounii  pesepByap (puc. 3, a) — Ile IHAMBIIyaabHE PIIICHHS IS
MIPOMIDKHOTO 30€epiraHHs TEIIOTH BiTHOBIIOBAHUX JDKEpeIl eHeprii 3 e(heKTUBHUM 00'eMOM Bij
200 M® go 2000 M3 JlominbHe aKyMyJIFOBaHHS TeIUla € HEOOXIJHOK YMOBOIO IS
e()EeKTUBHOTO BUKOPHCTAHHS TEIUIAa BiJ 010ra30BUX YCTAHOBOK, KOTCHEPAIIMHUX YCTAaHOBOK
Ha Oiomaci, COHSYHUX EJICKTPOCTAaHIIIN a0o0 IHIMMX JpKepen Teria. bydepHuiit HakonmayBad 3
THYYKOIO €EMHICTIO € 11eaJIbHUM PIILICHHAM L€l 3a1aui.

VY OionorivHUX mporecax BHPOOHUITBO Ta3dy He € OesmepepBHHM. CaMe TOMY JUIs
yTUTI3alii ra3y (HampuKIaa, Ha TEIUIOSIEKTPOCTaHINiT) moTpibeH akymysatop (puc. 3, 6), 1106
KOMITCHCYBATH KOJIMBAaHHS ITiJl 4ac BUIOOYTKY Ta3y 1 3allOBHUTH MPOMIKKH Yacy, HEOOXiaHi
JUISL PEMOHTY Ta 00CITyTOBYBaHHS YCTAHOBKH.

Puc. 3. Cnipanvro-ghanvyesi emnocmi: a) menioaxkKymyaro4utl pezepsyap,
0)eazosuil Hakonuyysay

Bucnoeok. bioeHepreTnka — MEepCNeKTUBHA TaTy3b MPOMHUCIOBOCTI BiTHOBIFOBAIHHOL
eHepreTukd. OCHOBHUMH Oy/iBEIbHUMH KOHCTPYKIISIMH Yy CKJIaAl OloeHepreTMYHHX
KOMIUIEKCIB € MeTajieBl €MHOCTI Il 30epiraHHs abo0 TEPEeTBOPEHHS PI3HUX MarepiaiB.
CripanbHO-(aableBi EMHOCTI € HEB1I’€MHUMH CKJIAJJOBUMH 010€HEPTeTUYHUX KOMILIIEKCIB.
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YIK 624.01:620.9

METOJOJIOTTYHI IIJIXOAH JO CTBOPEHHS KOMIIJIEKCHOT
OPTAHIBALIIIHO-TEXHOJIOTTYHOI CUCTEMM BIJIBYIOBU YKPATHU
3A TEXHOJIOTISIMU PELUKJIIHTY I PO3NMOAIJIEHOI EHEPTETUKH

Casuubkuii M. B, 1. 1. 5., npod., Hikidoposa T. 1.2, 1. T. 1., ipod.,
Illexopkina C. €3, 1. 1. H., mpog.
Ilpuoninposcvra depoicasna akademisi OyOi6HUYMBA mMa apximeKmypu
! ms@pdaba.edu.ua; 2 nikiforova.tetiana@pdaba.edu.ua;
3 svitlana.shekhorkina@pdaba.edu.ua

Ilocmanosexka npoénemu. 3 24 motoro 2022 p. VYkpaiHa moTepmae Bif
mUpoKoMacITabHOI BIHCHKOBOI arpecii pociiichkoi (eneparii, HaCHIIKOM SKOi BXKe CTaJld
3HAYHI 00CSTH pyHHYBaHb 00’ €KTIB KPUTHYHOI 1HQpaCcTPyKTypH, Oy/IiBEJIb TPOMAJICHKOTO Ta
KHUTIOBOTO MPHU3HAYEHHS MO BCiii Teputopii kpainu. Haiibinpmux pyiiHyBaHb Ha CHOTOJHI
3a3HaJIM PalioHH, 10 MepeOyBarOTh B 30HI BEACHHS OOMOBHX [Iil, Ta HAOMMKEHI A0 PpoHTY
teputopii. He nuBisiumce Ha Te, mo OOWOBI Iii Ta pakeTHI aTaku BCE IIE TPHUBAIOThH, BXKE
ChOTOJIHI TPOBOJATHCA 3aXOAM 3 TMOINEPEeIHbOTr0 IUIaHYBaHHSA BIJHOBJICHHS, 30Kpema
mixHapoana koHgepermiss Ukraine Recovery Conference (URC2022) y wm. Jlyraso,
[Beinapis (munens 2022 p.), ne OyB mnpeactaBieHuil [lnaH BimHOBIEHHS YKpaiHU Ta
BignoBiaHi HamionansHi nporpamu. OgHEM 13 KJIFOUOBUX 3aBaaHb HarioHanmsHOI Tporpamu
«BimHOBIEHHST Ta MoOJEpHI3alis JKUTIAa Ta 1HGPACTPYKTYpH PETIOHIB» BCTAHOBJIECHO
BiZIOY/I0OBY Ta CTBOPEHHS SIKICHO HOBOTO JKMTJIA 13 3aXMCHUMH, CTIMKMMHU Ta 1HKIIO3UBHUMHU
PIIIICHHSMU.

EdextuBHMM pimieHHSIM NpoOJieMH IIBHUIAKOI BiIOYJOBH COLIaIbHOI iHPPACTPYKTYpH
VYkpainu mij 4ac BiffHM Ta y MOBOEHHUHN MEpioJ MOKE CTAaTH CTBOPEHHS Ta PO3TOPTaHHS
MaKCHUMaJbHO HAaOMIKEHMX 10 paiioHy BUKOHAHHS BiJIHOBIIIOBAJBHHUX POOIT JOKATBHHUX
Oy1iBeJIbHO-MOHTQ)XHUX BUPOOHHUIITB TMOBHOTO ITUKIY (IEMOHTaX OKPEMHUX EJIEMEHTIB abo
3HECEHHsI 3pYyWHOBaHMX Oy[iBeNb, COPTyBaHHA Ta TMepepoOKka OyIiBeIbHHUX BiJIXOIB,
BUTOTOBJICHHsI Oy/[iBeTbHUX BUPOOIB Ta KOHCTPYKIIIH BUCOKOT HAJIHHOCTI 3 BUKOPHUCTAHHIM
BTOPUHHOI CHUPOBHHM Ta MICIICBUX MaTepiaiiB, KamiTalbHUA pPEMOHT, IiJACHICHHS,
PEKOHCTPYKITisE 200 3Be/IeHHs HOBOI OY/IiBJIi 3 IHTETPOBAHUMHU YKPHUTTIMH) 13 3a0€3MCUCHHIM
ABTOHOMHOCTI BiJ] IIGHTPAJTi30BaHUX MEPEXK CHEPrornoCTadyaHHsI.

Mema po6omu — anani3z Cy4yacHOTO CTaHy HAayKOBO-TIPHKJIAJIHOT IpOoOIeMH Ta po3podKka
METOAOJIOTIYHUX MiAXOMIB 70 CTBOPEHHS KOMIUIEKCHOI OpraHi3alifHO — TEeXHOJIOTIYHOi
CHUCTEMHU BiJIOY/IOBU JKHTIOBUX 1 TPOMAJCHKHUX OymiBelIbh 3 IHTETPOBAHHUMH YKPHUTTAMH 3
BUKOPHCTAaHHAM IHAYCTpIaJbHUX apXiTEKTYPHO-KOHCTPYKTUBHO-TEXHOJOTIYHIX CHUCTEM 32
TEXHOJIOTISIMHU PEIHMKIIHTY 1 PO3MOIIICHOT CHEPTETHKHU.

Ocnosna uacmuna. HoBiTHI po3p0oOKH METOIIB Ta TEXHOJOTIH 00CTe)eHHS OyiBeNb Ta
CIOPYJI TPUCBSIUEHI BIPOBAPKEHHIO HOBUX aBTOMATH30BAHMX METOIB J11arHOCTUKH, Cepel
SKMX BHKOPHCTaHHS JIPOHIB a7 300py (oTO- Ta BijmeoiH(popMaIllii B MOETHAHHI 3 METOJaMHU
muppoBoro moaemoBanHs (BIM) Ta mry4Horo iHTenekTy (HampuKIad, METOIH
JTUCTAHIIMHOTO  OOCTEe)KEHHS ~ BaXXKOJOCTYNHHUX  30BHIIIHIX CTIH  0araTornoBepXiBOK
0e3mioTHUKaMU 1751 300py 300pakeHb, BUSBICHHS Ta HAHECEHHs MOMIKOMKeHb Ha BIM
Mozenb [l], METoau KOMIT'IOTEPHOrO 30py Ta MAIIMHHOTO HABYaHHS JJIs KOJyBaHHS
reomeTpuyHoi iHMopmarii mpo OymiBIIO Ta CTBOPEHHS IM(GPOBOro JBIHHWUKA 3
nomkopkeHHssMA  [2]). HaBegeni  JDOCHiPKEHHS MalOTh IMUIOTHHA —XapakTep, MPOTe
MiATBEPIKYIOTh MEPCIIEKTUBHICTh BUKOPUCTAHHS POOOTOTEXHIKHM Ta OC3MUIOTHUX JIITATbHUX
amapariB B moeaHaHHi 3 [T-texHomorismMum Jisi oOCTeXeHHS OyniBeNnb 1  CIOPYI,
[IONIKOKEHUX BHACHIIOK OOMOBUX JIilA.
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CTOCOBHO BiJHOBIICHHSI E€KCIUTyaTalliiHOI TMPUAATHOCTI IMOIIKOKEHUX OyIiBeNlb Ta
CIOPYZ CYYaCHHMH TPEHJAMH € PO3pOOKH HOBHMX Ta YAOCKOHAJCHHS ICHYIOUHX CHOCO0IB
IiICHJICHHS 3 BUCOKO€(DEKTHBHUX MaTepiaiiB, IO BiNOBIIATHMYTh MPUHIIUIIAM «3EIICHOTOY,
pecypcoedeKTUBHOTO OYIIBHHIITBA Ta AekapOoHizamii. (s edekTuBHOI yTHIi3aMmii OyaiBeInb
Ta CHOPYyJ aBapidiHOTO CTaHy, HEMPUJATHUX 10 BIHOBJICHHS, MOXYTh OyTH BUKOPHCTaHI
TEXHOJIOT1T IEMOHTaXXy Ta MepepoOKH OyiBeIbHUX KOHCTPYKLINH Y BTOPUHHY CUPOBHUHY JUIs
MOJIaJIbIIOT0 BUTOTOBJEHHS OyNiBEIbHUX MaTepiaiiB (OETOHHHUX CyMiIIel, 3allOBHIOBAYIB,
To11o). JIocBiz 3aCTOCYBaHHS Ta pe3yJbTaTu AOCHIIHKEHb (i3UKO-MEXaHIUHUX XapaKTepUCTUK
OeTOHIB Ha 3alOBHIOBAYaX, OTPUMAaHUX METOJIOM PELUKIIIHTY, MpuBeAeHI B poOoTi [3; 4],
JIOBEICHO HE JIMIIE TMO3UTUBHUMA EKOJOTIYHUN edekT, ale i MOXIMBICTb OTPUMAaHHS
BHCOKOTO Kyiacy MirHocTi. OTke Taki OETOHM 3a BIAMOBITHOTO OOTPYHTYBAHHS Ta PO3POOKHU
pelenTyp CyMmiliel MOXyTh OyTH BUKOPUCTaHI ISl 3BEJCHHS YKPHUTTIB IUBLIHHOTO 3aXHCTY.
3a0e3neueHHs] MPHUCKOPEHOTO 3BEJACHHA OyAiBeNb Ta CIOPYJI JOCSTAaEThCA 32 PaxyHOK
aBTOMAaTH3allii MpOIEeCy BHUTOTOBJICHHS Ta OyAiBHHUITBA BUKOPUCTAHHSIM 1HIAYCTPlaJIbHOTO
HiIXOIy Ta MOIYJIbHUX KOHCTPYKTUBHHUX €JIEMEHTIB [5].

[IpoTsirom BifiCBKOBOI arpecii cTajo OYeBHJHO, IO iICHYIOYl B YKpaiHi apXiTeKTypHO-
KOHCTPYKTHUBHI CHCTEMH Majio- Ta 0araTornoBepXOBUX Oy/iBesib B MepeBakKHiN OUIBIIOCTI HE
BIJIMIOBIIaI0Th BUMOTaM IIOAO 3aXUCTY LMBUILHOTO HACEJCHHS, 30KpeMa MaJOMOOUIbHUX
TPy HAacelIeHHs 3 OE3MEePEIIKOAHUM JOCTYIIOM /10 MPUMIIIEHb YKPHUTTIB. OIiHKa HAAIHHOCTI
OyniBeJb MPU yAApPHO-BUOYXOBUX BIUIMBAX € KIIOYOBUM acIEKTOM IIpH OOIPYHTYBaHHI
KOHCTPYKTUBHUX cucTeM B [3paini, Adranicrani, Ipaky, Cupii [6], a Tenep 1 B Haiii KpaiHi.
B icHyrouHx Ha CbOTOAHIIIHIA AEHb KOHCTPYKTUBHUX PIHICHHIX KUTIOBUX Ta TPOMAJCHKUX
OyziBesb 1aHi BUMOTH HE BPaXxOBaHi.

Cporogni Bke po3poOJeHI Ta NIIMPOKO 3aCTOCOBYIOTBCS PIZHOMaHITHI 3aco0H
OOCTEeXKEHHS, CIIOCOOM pPEMOHTYy Ta TiJACHICHHA OyaiBeIbHUX KOHCTpyKuii. Ilporte
pYHHYBaHHs Oy/liBeNlb BiJ HACIIIKIB pakeTHO-OOMOOBHX ymapiB (BHOYXOBO-yIapHOI XBHII,
OCKOJIKOBUX YpaK€Hb TOIIO) MalOTh crenu(iky, ska BIUIMBaTHME HA NPOBEACHHS POOIT 3
00cTeXeHHS Ta po30upaHHs, BUOIp criocoOy Ta MOXJIMBICTh MiJCHUJICHHS 1 HE BigoOpakeHa B
ICHYIO4ili HOPMaTUBHO-TEXHIYHIN Ta HayKOBii miteparypi. s ineHTudikarii Ta BU3SHAYCHHS
00csriB  meexTiB Ta TMOMIKOM)KeHh Ha OCHOBI (oTo-, BimeomarepiaiiB MPOMOHYETHCS
IHTeTpoBaHa CHCTEMa OI[IHKM MacIiTabiB pyHHYBaHb, TIarHOCTYBaHHS Ta BCTaHOBJICHHS
TEXHIYHOTO CTaHy OymiBenb 1 CIOPYH, TOMIKO[UKEHUX B pe3yiabTari OoOHOBUX 1id, 3
BUKOPHCTAaHHSAM POOOTOTEXHIKM Ta OE3MIJIOTHUX JITAJIbHUX arapariB B IOETHAHHI 3
TEXHOJIOT1SIMH IU(PPOBOTO MOJEIOBAHHS Ta IITYYHOTO 1HTENEKTY.

st OymiBens 1 CHOpyA HEaBapiHHOTO TEXHIYHOTO CTAaHy MOTPIOHA cHUcTeMaTH3arlis
ICHYIOUMX Ta pO3pOOKa METOIB PEMOHTY Ta ITICHJICHHS 3 Ha OCHOBI BTOPMHHUX MarTepialliB
Ta CHPOBHHHU MICIIEBOTO MOXO/DKEHHS 3 YpaxXyBaHHSIM BITYM3HSHOI THIIONOTIT Oy/iBesb,
crieni(ikM TOIIKO/KEHb BHACIIIOK OOWOBMX diil. ABapiiiHI Ta IOBHICTIO 3pYWHOBaHI
BHACIIZIOK OOHOBMX [iii OyIiBii 1 CHOPYIM pO3MISAIAIOTHCS SIK JDKEPEIO CHUPOBUHM TICIS
JEMOHTaXy 3 YpaxyBaHHAM TOAANBIIOI TepepoOKH Ml TMOBTOPHOTO BHKOPHUCTaHHS.
BinnoBimHo, moOTpiOHO pPO3pPOOUTH  KOHCTPYKTHBHO-TEXHIYHI  PIIIEHHS  JpOOMIBHO-
COpPTYBaJIbHUX JIIHIM BUTOTOBJICHHS OyIBEIbHUX MaTepialliB IIJIAXOM PEIHMKIIHTY €JIEMEHTIB
JIEMOHTOBaHMUX Oy/iBENb Ta TEXHOJIOTIYHI PIIICHHS PO3MOIIEHUX aBTOHOMHHUX BHPOOHHIITB
30ipHUX KOHCTPYKTHBHHX €JE€MEHTIB >KUTIOBUX OyHiBENb 3 E€HEPreTHYHHUMH CHCTEMaMu
pOIyKyBaHHsI, TpaHchopMarlii, 30epiraHas 1 BAKOPUCTAHHS €HEprii aJbTepHATHBHUX JDKEPEI
JUIsE BUPOOHMYOro mpouecy. EdQexTuBHE BHUKOpUCTAaHHS OTpUMaHUX MarepiamiB Oyne
3a0e3MeueHo IIISIXOM BaKKUX BHCOKOMIIHUX (DiOpOOETOHIB Ta TEIUIOI3OMAIINHNX OCTOHIB,
IpyHTOOETOHIB Ta cywmimed s 3D-apyky 3 BHKOpPHUCTAaHHSM BIJICOPTOBaHMX Ta
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nepepoOsieHnx OyIIBEbHUX BIIXOAIB, CHPOBHUHHU MICIIEBOTO MOXOKCHHS JJIsi BUTOTOBJICHHS
HECYUYHUX 1 OTOPOIKYBaIIbHUX KOHCTPYKIIi#i Oy/iBenb 1 CHOPYII.

3 MEeTOI0 MIBUJIKOTO 3BEJCHHS HOBHX OyliBeNb HEOOXiTHO PO3POOUTH apXiTEKTypHO-
KOHCTPYKTHUBHI CHUCTEMH >KUTIOBUX 1 TPOMAJChKUX OyaiBelb 3 BUKOPUCTAHHSIM MOAYIBHUX
KOHCTPYKTUBHHX €JIEMEHTIB 1HAYCTpiaJIbHOr0 BUpOoOHUIITBA. CUCTEMH MTOBUHHI BPaxOBYBaTH
Cy4acHI BUMOTHM IIOAO €HEProe(eKTUBHOCTI, CTBOPEHHS I1HKJIIO3UBHOIO MPOCTOPY [UIs
MaJOMOOLIPHUX TPYIl HACEJIEHHS Ta 1HKEHEPHO-TEXHIYHUX 3aXOA1B LIMBUIBHOIO 3axucTy. B
CKJIaJll 3alpOIOHOBAHUX KOHCTPYKTUBHHUX CHCTEM OyayTh nepeadaueHi IHTErpoBaHi YKPUTTS
[UBIILHOTO 3aXUCTY, SKi OyayTh 3aJ0OBOJILHSATH HE JIUIIE BUMOTAM IOA0 HAAIMHOCTI MPHU
yIapHO-BHOYXOBUX BIUIMBAX, aje il 3a0e3nedyBaruMyTh KoM(popTHe nepeOyBaHHSA 3 TOUKHU
30py TEIJIOBOTO PEXHMY, SKOCTI BHYTPIIIHBOTO TIOBITPs, OCBiTIeHHS Tomo. Jlns
3a0€3MeUeHHs] aBTOHOMHOCTI Bijl IEHTPaJi30BaHMX MEPEeX HEOoOXiTHa Po3poOKa HaTIHHUX
IHKCHEPHO-TEXHIYHUX CHUCTEM 3a0e3leueHHs HEOOXIMHMX TapaMeTpiB BHYTPIIIHHOTO
MIKPOKJIIMATy >KUTJIOBHUX MPHUMIIICHh Ta YKPUTTIB IIMBUILHOTO 3aXHUCTy MPH aBapiiiHUX
BIUTMBAX (BUMKHEHHS €JIEKTPHKH, MOIIKOKEHHS OKPEMOi JJAHKH CUCTEMH TOILIO).

Bucnosox. Buxopsun 3 MpOBENEHOrO TONEPEIHBOTO aHali3y ICHYIOUMX 3a
POOJIEMATHKOIO TIPOEKTY TOCHIKEHD Ta PO3POOOK, MOXKHA 3pOOUTH BUCHOBOK, III0 PO3pOOKa
MPOCKTHUX PIIICHh Ta PEKOMEHJAIN 3 BIIOYIOBH JKUTIOBHX Ta T'POMAJCHKUX OyIiBENIb €
HA/I3BUYAIHO aKTyallbHOKO 1, BOJHOYAC, CKJIAMHOIO 3amadero. Jlms 11 BupimeHHS HEoOXigHe
MPOBEACHHS KOMIUIEKCHUX HAayKOBUX TEOPETHUYHUX 1 EKCIEPUMEHTAIbHUX JOCIIIKEHb,
CHPSIMOBAHUX Ha BHSABJICHHS 3aKOHOMIPHOCTEH CTBOPEHHS 1 (DYHKIIIOHYBaHHS KOMILIEKCHOI
OpraHi3alifHO — TEXHOJIOT1YHOI CHCTEMHU BiJIOYJOBH >KUTIOBUX 1 TPOMAJCHKUX OyHiBENb 3
BUKOPHCTAaHHAM  1HIYCTPialbHUX  apXiTeKTypHO-KOHCTPYKTHBHO-TEXHOJIOTIYHUX CHCTEM
OyaiBenb 3 IHTEPOBAHMMH YKPUTTSIMH 13 3aCTOCYBaHHSM aBTOMAaTH30BAHOTO BHUPOOHUIITBA
MOIYJFHUX KOHCTPYKTUBHUX €JIEMEHTIB, HOBITHIX TEXHOJOTiIH peuukiinry, 3D-apyky,
CUPOBHUHU MICIIEBOTO TOXOKEHHS, aJIbTEPHATUBHUX JUKEepen eHeprii, e(eKTUBHOro
BUKOPHCTAaHHS JIIOJCHKUX pecypciB. HoBH3HAa 3amporoHOBAaHOTO MiAXOAY TMOJSTAE Y
3aCTOCYBaHHI TPHUHIMITB CTIHKOro (CTajgoro) pPO3BUTKY CYCHUIBCTBA, IHUPKYISIPHOI
€KOHOMIKH, TOOTO CTBOPEHHS 3aMKHYTOTO >KMTTEBOTO IUKIY OyaiBENbHOI NPOMYKINi 3
MOBTOPHUM BHUKOPUCTAHHSIM MaTepiallbHUX PecypciB 1 BAKOPUCTAHHS BiTHOBIIOBAHUX JIXKEPET
eHeprii Ta CHPOBUHU 3 MiHIMaJIbHUM BYTJICLIEBUM CITiJIOM.
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JAEAKI ITIPOBJEMMU BITPOBA/I’KEHHS IHTEJIEKTYAJIBHUX CUCTEM
YIIPABJIIHHSA BYAIBJIAAMUA HA ITPUKJIAAI KK «ITAHOPAMA»

Capunbkuii O. M1, k. T. 0., Cuupugonenkos B. A.?, llurankosa C. I3, k. T. H.
Y [IEMII « Cmpoimeno-I1? »,
2 TOB «/Juinpo 35K,
3 [Ipuoninpoecvka depacasua axademis 6YOisHuymea ma apximexmypu
! san.stroitelp@gmail.com; 2 sva.stroitelp@gmail.com, 3 tsygankova.svetlana@pdaba.edu.ua

Ilocmanoséxka npoonemu. 3MiHa KiIiMaTy Ta HETAaTUBHUN BIUIMB Ha HABKOJHUIITHE
CepeloBUINe, BHACIIOK HEOOEPEKHOTO CTABJICHHS, CTAHOBIATH 3arpo3y ICHyBaHHSA [UIs
ycworo cBity. Ilpuiinara €Bpomnelicbkkum Coro3oMm €Bporeiichbka 3€JIeHa Yroja CTaBUTh
TOJIOBHOIO METOIO0 JIOCSITHEHHSI Cy4acHOi pecypcoe(eKTHBHOI Ta KOHKYPEHTOCIPOMOXKHOI
€KOHOMIKH, MIPH I[bOMY KJIIMaTHMYHA HEHUTPAJIBbHICTh € KIIIOYOBUM mpiopureroM. Ha mouatky
2020 poxy YkpaiHa 3a/ekjapyBajia CBOi HaMipU CTaTW YaCTUHOIO €BPONEHCHKOTO 3€JIEHOTO
Kypcy Ta CHPUSATH AOCSITHEHHIO KJIIMAaTHYHOI HEHTpaJIbHOCTI, 110 mepeadayae, cepel] 1HIIUX
3aBJaHb, BUPIMIEHHS MpoOJeMH 30€peXKEeHHS EHEPreTUYHUX PecypciB, MiABHIICHHS
e(heKTUBHOCTI BUKOPUCTAHHS €HEPTii Ta MOCHJICHHS PiBHS €HEProHe3aJe)kHOCTi. Sk Bijmomo,
oinpmr Hix 40 % eHeprii, 0 BUPOOISAETHCS, MPHUIIAJAE HA CHEPTOCIIOKMBAHHS B 1CHYIOUHMX
OymiBnsax. Cmig BIAMITHTH, 32 BHCOKHH BIJCOTOK BTpar €HEPrii 4depe3 HH3BKY SKICTh
KEpyBaHHS HECE BIJIMOBINANBHICT IKUTIOBO-KOMYHAJbHMHA CEKTOp, IO BHUKJIHMKAE
HEOOXIAHICT PO3POOKHM Ta BIPOBADKEHHS CHCTEM Ta 3acO0iB IMOKPAIIEHOTO YMPaBIIiHHS
eHeprocniokuBaHHs M.  OcTaHHIM  4acoM  po3poOIli Ta  BIPOBAKEHHIO  CHUCTEM
€HEproMeHeHKMEHTY Oy/iBelb 3 BHUKOPUCTAHHSIM «PO3yMHHX» a00 CMapT-TEXHOJIOTIH Ta
koHrenii inTepHery peueit (IoT) mpuainsieTbes ayxke 6arato yBaru, OCKUTBKH TaKi CUCTEMU
JO3BOJISIIOTh 30MpaTH Ta  aHami3yBaTW JdaHi MPO CIOKHBAHHS, IO JONoMarae OubII
e(DeKTUBHO YTPABISITH OYJIBICIO, a TAKOXK TUCTAHIIIIHO BIiJICITIIKOBYBaTH Ta KOPUTYBAaTH
MOKa3HUKW Ta ONTUMI3yBaTH HaJalITyBaHHA cucTeM OyxiBni. Hakanb, BUIKOMY
pPO3TOPTAaHHIO CHCTEM CHEPrOMEHEIKMEHTY Oy/iBellb 3aBakae Iijla HU3Ka (HaKTOpiB,
00yMOBIICHUX PI3HUMH NMPUINHAMHU.

Mema pooomu. [TpoananizyBatu mpoOIeMH Ta MEPEIIKOIN SISl BIIPOBAKCHHS CUCTEM
E€HEProMEeHEKMEHTY Oy/iBeldb 3 BHUKOPUCTAHHSIM «PO3YMHUX» a00 CMapT-TEXHOJIOTii
po3ymMHHX OynuHKIB. OCBITHTH JOCBiJ] BIPOBA/PKEHHS CHCTEMH EHEPrOMEHEIKMEHTY,
po3po0iieHoi B pamMKax MIDKHApOAHOTO HayKoBoro rpanty «A novel decentralized edge-
enabled PREsCriptivE and ProacTive framework for increased energy efficiency and well-
being in residential buildings» - PRECEPT IlpoakTuBHi po3ymHiI OyqUHKH 3 TiABUIIICHOIO
eHeproePeKTHBHICTIO Ta SKICTIO KUTTS» [l] 3a mporpamoro JTOCHIIKeHb Ta IHHOBAIlil
€porneticekoro Coro3y Horizon 2020 wa npuxmami KK «[TAHOPAMA» B M. [Hinpo
(Ykpaina).

Ocnoena yvacmuna.

Benuka kinpkicTh mnyOmikamiii [2—6] mpucesueHa mnpoOieMaM Ta TEpelIKogaMm Y
po3po011i, BIOPOBAPKEHHI Ta TMONAJbIIOMY KOPHUCTYBAaHHI CHCTEM €HEPrOMEHEIKMEHTY
OyniBenb. be3yMOBHO, eHEpro30epeKeHHS B JKUTIOBUX OyIHMHKaX MOXKE OyTH IOCSTHYTO
[UISIXOM TPAaBUJIBHOTO BUKOPUCTAHHS Ta BHUOOPY CHCTEMH OIMNAJCHHS, €NEeKTPONoOyTOBUX
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NpWIaiB, OCBITICHHS, 3aCTOCYBAaHHS HOBITHIX TEXHOJIOTIH JUIs OpraHi3amii >XHUTTEBOTO
MPOCTOPY Ta BUKOPUCTAHHS BiJHOBIIOBAHUX PECYPCIB B Mpolieci eKcITyaTarlii OyaiBii. Aye x
Oynp-fika CHCTEMa EHEPrOMEHEKMEHTY TIOBUHHA 3aJOBOJILHSATH BUMOTH KOM(DOPTY
KOPUCTyBauiB y OymiBIsIX 3 BpaxyBaHHSAM Toro (akty, mo KOM(OPTHICTh XHUTIA —
IHAUBIAYadIbHUM HapaMerp, ¥ MeEIIKaHIl OaXaloTh MPOXKUBAaTU y HAAIMHOMY 1 TEmjaoMy
OyAMHKY 31 310pOBOIO aTMOC(epor0 Ta 13 HU3BKUM CIIOKMBAaHHAM €HEprii, 10 O3Ha4yae
OPUMHATHUNH pPaxyHOK 3a ejekTpoeHeprito Ta ra3. [lpm npomy kopuctyBaui OysiBii
BUMAraroTh BiJl CUCTEMH €HEPrOMEHEPKMEHTY Oe3MeYHOCTi, (YyHKIIOHAIbHOI THYYKOCTI, Ta
000B’SI3KOBO1 3aXUIICHOCTI OTPUMAaHO1 Ta 00poOeHoT iH(opMarii. 3a pe3yapraTaMu aHalizy
MIPOBEJICHUX JOCJIKEHbh MOJKHA BHJIUIMTH Oaratro mpoOJieM, MOB’s3aHUX 13 BIPOBAKEHHSIM
CUCTEM CHEPrOMECHE/KMEHTY OyHiBEeIb — HEIOCKOHANICTh 3aKOHOAABYMX Ta HOPMATHBHO-
MIPaBOBUX aKTIiB y cdepi peryatoBaHHs eHeproepeKTUBHOCTI; CKIAAHICTh PO3POOKH MPOEKTIB
CUCTEM CHEPrOMEHEP)KMEHTY Ta HEOOXITHICTh ONTHMI3allii Y OHOBJICHHS 30BHIIIHIX MEpPEK
EHEprornoCcTayaHHs; HAsABHICTh JOCTaTHbO BEJIHMKOI KUIBKOCTI JOAATKOBHX CHCTEM,
BOyZOBaHMX y Oy/iBIIIO; HEOOXiAHICTH 33JOBOJICHHS KOHKPETHHUX BHMOI KOPHUCTYBauiB Ta ix
OUIKYBaHHS IIIOJ0 TEXHOJOTIH, SKi OyayTb BHKOPHUCTOBYBaTHCS;, IOTpeba OTpUMaHHS,
00poOKH, Tepenadi Ta YNPaBIIHHS BEIMKUMHU OOCATaMU IaHHX; MOTpeda KOHTPOIIOBATH
CTPYKTYpY 1 OpraHi3aliifo eHeproMeHEe/HDKMEHTY; BIJICYTHICTh Oa)kaHHS CITIBBJIACHUKIB JKHTJIa
Ta TPEACTABHUKIB OyMiBENIbHOI 1HAYCTPIi B LIJIOMY BIAXOIUTH BiJ TPaJWLiHHHUX MPAKTHUK;
HEOOX1AHICTh BIPOBA/PKCHHS HOBHX 1 HE 3aBXKIU PETEIBHO NIEPEBIPEHUX TEXHOJIOT1H; moTpeda
B KBaJi(h)ikOBaHOMY CII€LiaIi30BaHOMY IIepCOHaNi; MoTpeda B KOIITax Ha MIATPHUMKY Ta
00CIIyroByBaHHS BCTAHOBJICHOT CUCTEMH €HEPrOMEHE)KMEHTY Ta 1H.

Curiz BIAMITHATH, O10 OUTBIIICT BUILENICPEPAXOBAHUX 3a/1a4 BUHUKAE TIPU BIIPOBAKCHHI
IHTEJIEKTyaJIbHUX CHUCTEM EHeproMeHe/KMeHTy B Ykpaiui. [lo-mepiie, ciii BpaxoByBaTH
BHCOKY BapTiCTh YJAIITYBaHHS TaKUX CHCTEM Ta CyTTEBI BUTpATH HA NMpUAOAaHHS MPHUCTPOIB,
iX MOHTaX, HAJIAIITyBaHHS Ta MOAAJIBIIY €KCILTyaTallilo B CKJIal CTBOPEHOI cucteMu. Cmapt-
IPUCTPOI, 10 BHUKOPUCTOBYIOTHCS, TMOBUHHI MaTH MOXKJIMBOCTI JJISi OHOBIICHHS Y BHIIAAKY
HECMPaBHOCTEH ab0 HAsIBHOCTI HOBIIIMX OHOBIICHb MPOTrpaMHOro 3adesnedeHHs. HeoOximHo
TaKOK KOHTPOJIFOBATH CyMiCHICTh CMapT-TIPUCTPOIB BXKe Ha €Talll MOCTavyaHHs Ta rnepeadoadaTu
MOKJIMBICTh KEpyBaHHS BCTAHOBJICHHMHU TpWIAJlaMd 3 TOYKH 30py IPOTOKOIIB mepenayi
noBiloMJIeHb abo (opmariB 0OMiHY MOBITOMJICHHSMHU Ta JaHUMH. KiHIIEBUX KOPHCTYyBadiB
IHTEJNIEKTyaJIbHUX CHUCTEM EHEPrOMEHEKMEHTY OyliBelb TakoK TypOyloThb MUTaHHS
MOHITOPHHTY, KOHQIICHIIIHHOCTI Ta O€3MeKku JaHWX, I[OB’SI3aHUX 13 BUKOPUCTAHHIM
IHTEJIEKTyaJIbHUX TEXHOJIOT1H y J0Mi, a TaKOXK 3pOCTaroya 3aJeKHICTh JOMAIIHbOTO JKUTTS BiJ
CUCTEM 3a0e3IeYeHHs TEXHOJIOTIM Ta 3MEHIICHHS aBTOHOMIi Ta HE3aJeKHOCTI JOMY BiJ
30BHIIIHIX CUCTEM, SKi OyayTh OTpUMyBaTH Ta oOpoOisaTu maHi. KopucTyBadi «po3yMHHX
OyZIMHKIB» HE BIEBHEHI B Oe3Mell JaHWX, sKi TEHEPYIOThCS Ta HAJICHIIAIOTHCS MPUCTPOSIMH.
Jns HuX He 3aBKAM 3pO3yMiJio, SK OyQyTh ycyBaTHCS Bpa3jIMBOCTI  CHUCTEM
€HeprOMEHEDKMEHTY TIicClsl BHSBICHHA 300iB y Oesmeri. ICHyrOTH Takox mpobimemu 3
HAJIHHICTIO MEpeXi Ta 3 MIAKIIOYCHHSIM 4Yepe3 KOJWMBAaHHS CUTHAIIB MEpEeXi, IO MOTipIIye
JOCTYTIHICTh TOCHYT. BoueBuap, iCHye IEBHa HEIOBipa [0 «HAITO» IHTEINEKTyaJIbHUX
mporpaM,  fKi, HampukjiaA, TMpOCiITh  KOPUCTYBauyiB  BUKOPHCTOBYBAaTH  KaMepy,
MICIIe3HaXO/DKEHHsI TPHUCTPOI0 YW JOCTYN JI0 CIHCKYy KOHTakTiB. Takok BUHHKae
HEOOXIAHICTh MaTH JDKEPENo HAJIMHOTO >KWBJICHHS JUIsl BCTAHOBJICHOTO OOJIaIHAHHS Ta
MOXJIUBICTB OIIIil Pe3epBHOTO KOIiIOBaHHS Ha BHUITAJOK HEIITATHUX CHUTYaIliid, IO TATHE 3a
c00010 BUAUICHHS IOMaTKOBUX KOIITIB 13 OFOKETY KOPUCTYBauiB OyIHHKY.

OxpeMHUM THTaHHSAM € HEOOXiIHICTh 3aJlydeHHs O PO3POOKH TPOEKTIB Ta PIIICHb
IHTEJNIEKTyaJIbHUX CHCTEM EHEPrOMEHEIXKMEHTY BHCOKOKBaTi(hiKOBAaHMX 1H)KEHEPIB, a TaKOXK
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CHEWIaiCTiB 3 YCTAaHOBKM 1 HaJNAIITyBaHHS, TECTYBaHHS Ta OOCIYrOByBaHHS CMapT-
obOnanHaHHs B OyaiBisax. Hemomik Takux (paxiBiiiB € BETHKOIO MPOOIEMOIO.

[Tpu BupoBamxkenni cuctemu ynpasiias XKK «ITAHOPAMA» B m. J{ninpo (Ykpaina)
3 METOI0 MiJBHILIEHHS €Heproe(eKTUBHOCTI Oy/iBl Ta MOKpPAIIEHHS SKOCTI BHYTPIIIHBOTO
cepeloBuIla, ske Oyno 3ailicHeHo 3a rpanTtoBoio yrogoro PRECEPT [1], 10 kBaptup-
BojioHTepiB 3 Tphox kopmyciB XK «ITAHOPAMA)» Oymu ocHameni 3a paxyHok €C
0e31poTOBUM  OONQJHAHHSIM  JUISI  MOHITOPUHTY Ta  1HJIMBIIYaJbHOTO  yHIpPaBIiHHS
CHOKMBAaHHAM €Hepriero Ta KoMmMdoproM Yy mnpuMinieHHax. OcHaileHHs mnepeadadano
BCTAHOBJICHHS O€37JPOTOBUX CMApT JaTYMKiB-CEHCOPIB Ta MiHi-KOMII IOTEPIB, SIKi BUKOHYIOTb
POJIb OE3IPOTOBOTO KOMYTYHOUOTO IPHUCTPOIO-xaba Ta Aar0Th MOXKIUBICTH 300py iHMopmartii
3a pes3yJbTaTaMH MOHITOPHHTY CIIOXKHMBAaHHS €HEprii y KBaprupax OyniBiai Ta cymMapHOi
BUTPATH €HEPropecypciB KOKHOIO KBAPTHUPOIO Ta IMepe/adi JaHUX Ha 3arajibHHUM cepBep Uit
aHami3y iHdopMalii Ta BHAAYI PEKOMEHJAIIM MO0 CHOXHUBAaHHSA Ta yHpPaBIiHHS
CIOKUBAHHIM €HEPropecypciB.

Onnak, B mporeci BrpoBapkeHHst cucremu yrpasninas KK «ITAHOPAMA Bukonasii
CTHUKHYJIMCA C IIUIOK0 HHU3KOI TMpobjieM, NOB’A3aHUX, Hacamiepel 3 O0COOUCTUMU
no0akaHHSMH BJIACHUKIB KBAapTUP — YYACHHKIB TPOEKTY, CKIAJHICTIO BHOOpY Micus Uis
BCTAHOBJICHHSI CMapT JaTYMKIB-CEHCOPIB Ta MiHI-KOMIT'IOTEPIB B yMOBaX HEOOXiTHOCTI
30epeKeHHs] JAU3aiHEePChKUX PIIIeHb MPUMILICHb KBApTHUP, OpraHi3amii LEeHTpaji30BaHOTO
VIOpaBIiHHSA Ta IepeAadl JaHuX, HEOOXIIHICTIO PETEIbHOTO BiAOOPY IOCTadyalbHHUKIB Ta
MOHTQ)XHUKIB 0018 THAHHS.

Crnig miaKpeciauTH BUKJIMKHU, SIKI BUMarajid OcoOJMBOi yBaru MpH BIPOBAHKCHHS
cuctemu eHepromeHeKMeHTy KK « [TAHOPAMA:

1. TpyaHoIi nmpoBeaeHHs TPEHIHTIB 3 KIHIIEBUMU KOPUCTYBauaMU B 3B’SI3KY 3 BHUI3JIOM
JIESTKUX JKUTEIB 32 KOPJIOH.

2. TpynHomi HamamTyBaHHA Ta TECTYBaHHA CMapT-OoONaJHAHHS B KBapTUpPax-
BOJIOHTEPAX.

3. 3naificHeHHs KOMYyHikamii Mix MikHapoaHoto komaHaorww PRECEPT ta xomanmoro
IIBMII « CTPOITEJIb-I1» BpaxoByiouu BilichKOBi Jii;

4. Komymnikaris 3 menemxkmenTom OCbb ITIAHOPAMA-JTHITIPO ¢TOCOBHO YCTaHOBKH
o0agHaHHs, Tepe10aueHoro NpoekToM, Ha Teputopii kommuiekcy [TAHOPAMA—/THITIPO.

Bucnoeku. ]Jns BUpIIIEHHS ICHYIOUMX MPOOJIEM NPH BIPOBAIKCHHI 1HTEICKTYTbHUX
CHCTEM YMpaBIiHHSA OYHIBISIMH HEOOXiTHO 3a0e3nedyBaTd MOCTIHHY KOMYHIKAIilI0 MiX
KiHIleBUMH KopuctyBadamu, ICT kommaHi€O-miIpsSIHAKOM, BiIMOBIJATBHOK 33 YCTAaHOBKY
oOnagHaHHA y KBapTHpax, 30ip Ta mepeiady IaHHUX Ta MEHEKMEHTOM YIPaBISIOYOl
koMmranii. Ciig oOpra”izoByBaTH IIOCTIHHMMA 30ip 1 CHCTeMaTH3allil0 BIATYKIB Bif
3amikaBneHuX cropiH moao mnokpameHHs pimenb PRECEPT. IloTpiOHO 000B’sI3K0BO
HAJIAaroJUTU TEXHIYHIN CYMpOBiJl yCTaHOBKH, HaJaIlITyBaHHS Ta OOCIyroBaHHS CMapT-
oOagHaHHS B MUIOTHUX OyiBisax. Byio © HominbHO 3BepHEHHS 3a1iKaBICHUX CTOPiH, B TOMY
YUCIIl KOMITaHii OyiBeIbHOT IHIYCTpIi Ta TPOMaJICHKUX OpraHi3alliii 10 BiANOBITHUX OpPraHiB
BIagU 3 METOI (OpMyBaHHS BiIMOBIIHOI JepKaBHOI TONITUKA B cdepi peryiroBaHHS
eHeproe(eKTUBHOCTI.
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YAK 721.01:004.9:624

MNPOEKTYBAHHS PEABLIITALIIMHOI'O LIEHTPY B m. JKUTOMMP
3 BUKOPUCTAHHSAM BIM TEXHOJIOT'TH

Camoiizienko Auton!, cryn., Cepena Citaana?, cr. Bukiaz.
2 sereda.svitlana@pgasa.dp.ua
Ipuoninposcvka depoicasna axademis 6y0ieHuymMea ma apximexmypu

VY cydacHOMY CBITI, JIe¢ TEXHOJIOTI] CTPIMKO PO3BHUBAIOTHCS, OyIiBEIbHA Tally3b TaKOX
BUKOPHUCTOBY€E 1HHOBAIlii Ui CTBOpEHHS OuIbIl e(EeKTUBHUX Ta CTIMKUX Oy/liBeb.
[IpoextyBanHs peabimiTanidHoro meHTpy B MicTi JKUTOMHp € BIAMIHHUM NPUKIAI0M
BukopucTanHss BIM TtexHosorii mjsi onTuMizallii mporeciB Ta 3a0e3NedeHHs] HaHBHUIIIOTO
piBHS KOM(OPTY Ta MIATPUMKHU AJIs1 0CI0 3 OOMEKESHUMHU MOXKITHMBOCTSIMH.

BIM Big3HauaeThbcs CBOEPIMHOIO 3ATHICTIO 1HTETPYBATH PI3HOMAHITHY iHMOpMaIliio 3
yCiX acmekTiB OyniBHUITBA B €IuHUA mudpoBuil MomenbHuil xomruiekc. Lle 3abesmeuye
BUHSITKOBY €JIHICTh Ta Y3TO/DKCHICTH B YChbOMY MpoekTi. KoskeH enemeHT OymiBeabHOTO
00'exTa, BiJ CTPYKTypHHX KOMIIOHEHTIB J10 IH)XEHEPHUX CHCTEM, BBOIUTHCA Yy HHU(POBUI
dbopMar, CTBOPIOIOYM J€Taji30BaHy TPHUBUMIPHY MOJECNb, IO BiJI0Opa)kae BCI aCIHEKTH
IPOEKTY.

ey A s —— T

Puc. 10. 3D-mo0env komnnexcy

[Tpu Bukopuctranni BIM TtexHomoriii ans mpoeKTyBaHHSA pealiiiTaliiHOro LEHTPY B
micTi XKuromup, ocoOnuBa yBara NpUIUIIE€THCSI KOHCTPYKTUBHUM PIICHHSIM, 10 BKJIFOYAIOTh
B cebOe BHCcOoKkoTOuHE 3D-MOoenoBaH s Ta TOKJIAAHY IPOPOOKY BY3IIiB.

OnmHuM i3 KJIFOYOBUX KOHCTPYKTHBHHUX PIIICHb € BHKOPUCTAHHS 3aJ1i300€TOHHOTO
KapKacy JJIsi CTBOPESHHS HaIiiHOT Ta MIITHOI OCHOBU Oymieii. Lle 3abe3neuye BUCOKUIT piBEHB
CTIAKOCTI Ta JOJTOBIYHOCTI, @ TAKOX CIPHSIE ONTHMAIILHOMY PO3IOILTY HAaBAaHTAXCHb.

[lle omHi€r0 BaXKITUBOIO KOHCTPYKIIMHOK OCOOJMBICTIO € BUKOPUCTAHHS CTalIeBUX
CTPYKTYp JUIsl TIOKpUTTS Haja OaceliHom. e 3abesmeuye BenuKy MpO30PICTh Ta BIIKPHUTICTH
IPOCTOPY, @ TAKOK BHCOKUH CTYIiHb CTIHKOCTI KOHCTPYKIIii.
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Puc. 11. Cmpyxkmypue nokpumms

Puc. 3. Jlemanvro po3pobreni 8y3108i 3’ cOnanms

Revit Hajae MOXJINBICTh €(PEKTUBHO MPALOBATH 3 apXITEKTypPHUMH Ta CTPYKTYPHUMH
€JIEMEHTaMH{, BpPAaxXOBYIOUM IX JHM3aifH, pO3TallyBaHHA Ta KOHCTPYKTHBHI OCOOJIMBOCTI.
[Iporpama Bkitodae B cebe pI3HOMAHITHI IHCTPYMEHTH [UIs CTBOPEHHS IUIAHIB, PO3JLIIB,
BUDJIAIB, apXiTEKTYpHHX Ta IHKEHEPHHUX CHUCTEM, a TaKOX JJIs PO3paxyHKIB Ta aHamizy
pi3HUX napameTpiB OyAiBEIBHOIO 00'€KTa.

OpnHak, KpiM TEXHIYHOI MOTYKHOCTI, Revit Tako A03BOJIsSIE CTBOPIOBATH MPUBAOIMBI Ta
JIOKJIaIHO o(hopMIIeH] Mpe3eHTalii IpoekTy. 3py4Huil iHTepdeic Ta MOXKIIMBOCTI IpadiuHOro
MU3aiiHy JIO3BOJISIFOTH CTBOPIOBAaTH KpacWBi Bi3yamizallii, aHiMaIlii Ta IUIaHW, M0 CIPHUSE
3py4Hiil KOMyHIKallii 3 KJIIEHTaMH, IHIIUMHU (axiBLSIMU YU 3al[IKaBI€HUMH CTOPOHAMHU.
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Puc. 4. Jluzatinepcoke opopmnenus kpeciensb

Takum yumHOM, Revit He nmme Hagae TEXHIYHI I1HCTPYMEHTH MJIi CTBOPEHHS
e(heKTUBHUX Ta JEeTAI30BaHUX OYHIBEIBHUX MPOEKTIB, ajie 1 JO3BOJIIE KPEaTUBHO BUPAXKATH
JIM3aiH Ta €CTETUYHI aCIeKTH MPOEKTy Yepe3 HOro BizyalbHe O(QOPMIICHHS.
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ITOCTAHOBKA 3AJJAY MOJAEJIFOBAHHA
JJIA JOCIIZKEHHSA IHHKEHEPHUX CUCTEM
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Ilocmanoska npoonemu. AKTyanbHICTh MOUIYKY Ta BIPOBAIKEHHS €HEProePeKTUBHUX
pimieHs abo pilieHb 3 MIABHIIEHHS EHEProe(eKTHMBHOCTI B IH)KCHEPHHX CHUCTEMax He
BUKJIMKae CyMHIBiB. lle 0OyMOBIIEHO 3arajJbHUM €BPONEHCHKUM PYyXOM 10 KIIMaTH4HOI
HEUTpaJIbHOCTI, a B YKpaiHi 11e i BUKIMKaMU, ITOB’I3aHUMU 3 BiHHOIO.

3okpema:

— «aekapOoHi3alisi eKOHOMIKM (IMIJBUIICHHS EHEProeEeKTUBHOCTI, PO3BUTOK
BIJIHOBJIIOBAHMX JDKEpPEN €HEpPTii, PO3BUTOK LHUPKYJISAPHOI €KOHOMIKHM Ta CHHXpOHI3amis i3
1HIIIaTHBOI0 «EBPOINEHCHKUI 3€IEHUH Kype»)» € OJHUM 3 OpIEHTHPIB B EKOHOMIUHIN
MOJIITHII HAIIOI IepkaBH, 3a3HadyeHUM B HarlioHanpHIA €KOHOMIUHINA cTparerii Ha mepiof 10
2030 poxky [1];

— TOJIOBHA TEHJICHIIIS IJIs BIIHOBJICHHS YKpaiHU B €HEPreTHIli, 3TiIHO Tpoekty [lnany
BIJTHOBJIEHHS YKpaiHu, po3poOieHomy HarioHanbHOI0O pajnoro 3 BiIHOBICHHS YKpaiHU —
«IIBUJKA €NeKTpU(IKallisl €KOHOMIKH 3aBJSKH €HEPreTMYHOMY IE€pPEXOAy, a TAKOXK 3HAuHE
MiBUIIECHHS eHeproeeKTUBHOCTI» [2].

Benuke 3HaueHHs [Tl aHAJI3y Ta OLIHKHU JOMIIBHOCTI Ta €()eKTUBHOCTI THX YH 1HIIUX
pillIeHb Ma€ MOXKIIUBICTh MPOBEACHHS JOCIIHKEHb 1H)KEHEPHUX CHUCTEM, a TaKOXK MiArOTOBKA
(baxiBIIiB IS TAKUX JTOCIIIKCHb.

Mema pob6omu TPENCTAaBUTH MOXKIMBOCTI YIOCKOHAJIEHHS HaBYAJIBHOTO MPOIECY
NUISTXOM HAOyTTS CTyJCHTaMH HaBUYOK TOCTAHOBKH 3a7a4 MOJICIIOBAHHS IS JIOCIIDKSHHS
IHKEHepHUX  CHUCTEM, [0 CIPUATUME OTPUMaHHIO 0a30BOr0  JOCBILy  MOUIYKY
eHeproepeKTUBHUX PIllIEeHb B IHKEHEPHUX CUCTEMaX.

Ocnoena uacmuna. IHXEHEpPHI CHUCTEMH CKIaJHI OO0 €KTH IS JOcCHimkeHb. lle
00yMOBJIEHO X crenu(ikol: BeJIMKa MPOTSHKHICTH TPYOOIPOBITHUX MEPEX; iHEepIiiHICTh
(3MiHM B cHCTeMax BiTOyBalOThCS TOBUIBHO); 3aJIKHICTh BiJI 30BHINIHIX (DaKTOPIB, SKi
HEMOXJIMBO TOYHO TMepen0adyuTH (TeMIeparypa 30BHINIHHOTO TOBITPS, TEpPEpBH B
€JIEKTPOMNOCTa4aHHI TOIIO0); B3a€MO3aJICKHICTh MPOIECIB B €JIEMEHTax CHCTEeM (3MIHM B
OHOMY €JIEMEHTI BIUTMBAIOTh Ha (YHKIIOHYBaHHS iHIINX). BiamoBigHo, HaTypHI
JOCITIDKEHHS TaKUX 00’ €KTIB MOTPEOYIOTh 3HAYHUX YaCOBUX Ta MaTepialbHUX BUTPAT.

MopnentoBaHHSI TIpOLIECiB, IO BigOyBAaIOTHCS B IHKEHEPHHX MeEpekax € 3aco0oM
CIIPOIIEHHS 1X JOCIHIKEHHS. Pe3ynpratu oTprMaHi MpU TOCTIKEHHI MO MOXYTh OyTH
IpOaHaJi30BaHi Ta BUKOPUCTaHI JJIsl MPOrHO3YBaHHS IMPOILECIB B peasIbHUX cucTeMax. B Toi
K€ Yac, 3aCTOCYBaHHS TaKOTO MOJENIOBAHHS Y HaBYAJIILHOMY Ipolieci crpusie (HopMyBaHHIO
BiJIOBITHUX CTICIIAIbHUX KOMIIETEHTHOCTEH y 37100yBaviB OCBITH.

[leBHUit [OCBiL BUKOPUCTAHHS MOJENIOBAHHA B HABYAJILHOMY TIpOIleCi € B
[MpugHINpOBCHKil AepkaBHIN akaaeMii OyIiBHUIITBA Ta apXiTEKTypu. 30Kpema, Ha Kadenpi,
sKa 3apa3 Ha3MBAETHCS OMAJICHHS, BEHTWJIALIi, KOHAUIIIIOBAHHS Ta TEIJIOra30MoOCTa4aHHS €
pPO3pO0IIEHI KOMIT' FOTepHI MOEI s JTabopaTopHUX poOIT 3 KypciB «TemmomMacooOMiny,
«Texniuna tepmonauHamikay, «Temmonmoctadanus» [3—5]. Mopeni cTBOpeHI B HaBuUajbHii
BepCii OHOTO 3 MOJICITIOIOUNX CEPEAOBUII-KOHCTPYKTOPIB, BOHH JIOTIOBHIOIOTH JIOCITiIPKCHHS
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Ha peanbHUX JabOpaTOpHUX YCTAaHOBKAaX, a IIJl Yac IWCTAHIIIHHOTO OHJIAWH HaBYAHHS
BUKOPHCTOBYIOTBCSI CAMOCTIHHO i1 Yac 1a00paTOPHUX 3aHATh. 3aCTOCYBaHHS KOMIT IOTEPHHUX
MoJeNield sl TabopaTopHUX POOIT 3aKPIILIIOE Ta TOMIHOIIOE 3HAHHA 37400yBadiB Tpo
TEIUIOMAacOOOMIHHI TpolLleCH Ta TiApaBIiuHI PEKUMH, CHOpUse HAOYTTIO HaBUYOK
EKCTIEPUMEHTATBHUX TOCIIKEHb.

Po3BUTKOM 3acTOCYyBaHHS MOJICIIOBAHHS B HAUaJIbHOMY IMPOIEC € OTPUMAaHHS HABUYOK
MIOCTAHOBKH 3aj[ad MOJCITIOBAHHS JUISL JIOCHI/DKEHHS IH)KEHEpHUX cHucTeM. LlpomMy BYSTBCS
CTYIIGHTH  OCBITHbO-HayKoBOi  mporpamu  «TemmorazomoctayaHHsi,  BEHTWIAIS 1
xonaunitoBanus (TTTIBK)» B pamkax Kypcy «AHaimi3 i ¢i3uko-MaTeMaTudHe MOJICITIOBAHHS B
TEIJIOTAa30M0CTaYaHHl, BEHTWIALI Ta KOHIUIIIOBaHHI». [HCTpyMEHTIB Ta MPOTPaMHOTO
3a0e3neueHHs I MOJICJIIOBAaHHS iCHy€ 0arato, HUIMH BOJIOJIIOTH (axiBii 3 iH(popMamiiHuX
TEXHOJIOTIH, a ¢axiBellb 3 1HKEHEPHUX CHCTEM IOBHHEH BMITH MPABWIBHO C(HOPMYITIOBATH
3a/aqy s MoOyJ0BH MOJIEII.

[Iporiec MozemoBaHHS Mae CBOi €TamM, MOJAETIl MaroTh Kiacu(ikallito, CTPYKTypY,
NpU3HAYCHHS, 33a]a4l MOJETIOBAHHS PO3PI3HAIOTHCS 3a crenudikoro. Lle Bce BpaxoByeTbes
npu GOPMYITIOBAHHI 3a]1a4 MOJICITFOBAHHSI.

Sx BigoMo 3 Teopil MomenroBaHHS [6], OCHOBHMMH €TallaMH MOJICITIOBAHHS €:
CHUCTEMHHUI aHalli3 00’€KTa OCTIKeHHS Ta (GOpMYJIIOBaHHS IIJIEH Ta 3a/1ad MOJCITFOBAHHS,
omuc wMmozeni; Qopmamizamis Mozemi; peanmizamis Ta Bepudikamis Moneni; IepeBipka
aJICKBaTHOCTI (JOCTOBIPHOCTI) MOJIEIII.

3amayamu (axiBLiB 3 MOAETIOBaHHSA ((paxiBIiB 3 KOMII IOTEPHUX HAyK, IPOrPaMicTiB) €
MIPOTIO3MIIIS BIIOMHUX 3ac00iB (OpPMaIbHOTO MpPEACTaBICHHS, METOMIB MOJCIIOBaHHS, Ta
peastizanis MoJeNi 3a JOIOMOrO OOpaHOro mporpamHoro 3abesnedeHHs. Ha Bcix iHIIMX
eTarax MOJICITFOBAaHHS OCHOBHA POJIb HAICKHUTH (DaxXiBIFO 3 IHKCHEPHHUX CHCTEM.

B mporieci MonentoBaHHs, SIK MPaBUIIO, HEOOX1THO HEOJHOPA30BO MOBEPTATUCH JI0 THUX
YM IHIIWX €TalliB, BHOCUTH KOPEKTHBH, 3MiHH, yTOUuHEHHs. CTaluX alTOPUTMIB TYyT HEMAE,
MPOIIEC Ta Pe3yJIbTaT MOJICITFOBAaHHS 3aJICKUTh BiJl TOCTAHOBKH 3aJ1a4i, 0COOIMBOCTEH 00’ €KTY
MOJICTTIOBaHHS, BILUTMBY 30BHIMIHIX (pakTopiB. [Ipu domy, mijg MOCTaHOBKOIO 3a/1a4i MA€ThCS HA
yBa3i He mpocte 11 popMmytoBaHHS («CTBOPEHHS MOJEI TIEBHOI CUCTEMM»), a KOHKPETH3AITis
3aJa4i Ha Pi3HHUX eTarax MOJCITIOBAHHS.

3aBnanHsa (axiBI 3 IHKEHEPHUX CHCTEM Ha PI3HUX eTamax MNpoIecy MOACTIOBAHHS
cUCcTeMH Ta/abo mpoIeciB, MO B HIM BigOyBalOTbCSI, a TaKoX 3aco0u (GOpMyBaHHS
BiJIMOBITHMX HABUYOK B HABUYAJIBHOMY IPOLIECI IPEACTaBICHI B TAOIHUII.
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Tabnuys

npoueci po3podKu Mojesi CHCTEeMH

Ta 3aco0u GopMyBaHHS BiAMOBIIHMX HABUYOK B HABYAJIbHOMY Npoiieci

3aBnanHs ¢axiBIs 3 IHKEHEPHUX CUCTEM Ha
€Tanax MOJCIIOBAHHS

®opMyBaHHS BIAMNOBIIHUX HABUYOK B
HaBYaJIbHOMY MpoOIieC] (IUCIUIIIIHA
Amnaui3 Ta Qpi3uKo-MaTeMaTHuHe
mojnemoBanHs B TTTIBK)

Ertan: CuctemHuii aHaii3 00’ €KTa TOCIDKCHHS Ta (DOPMYJIFOBAHHS LUJIEH Ta 3a1a4

- aHaJI13 30BHINIHIX ()aKTOPIB, 110 BILUIUBAIOTH HA
cuctemy (KJIIMaTH4HI Ta I€0JIOTIYHI YMOBH,
IpU3HauY€HHs Oy/iBeJb, HAABHICTD 1HIINX
KOMYHIKaI[iil TOIIO);

- aHaJI13 BUMOT JI0 CUCTEMH (Tiri€HIYHI BUMOT'H,
KOM(OPTHICTh, (PiHAHCOBI MOKJIMBOCTI);

- aHai3 camoi cuctemi (ii ocodnuBocTel, ii
CKJIaJIOBHX, ITpoIeciB i poOoTH)

et eran nepeaye MpOoLEeCy
MOJIC/IIOBaHHS.  BuBYeHHIO  erariB,
MO>KJIMBUX QJITOPUTMIB Ta 0COOJIUBOCTEM
cucremMHoro anamizy cucrem TITIBK
IIPUCBAYEHA Iiepuia IIOJIOBHUHA KYypCy
«AHani3 1 ¢izuko-mMaremMaTuyHe
mozemoBanHs B TTTIBK»

Eran: Onuc moxeni

- BU3HAYCHHS B CTPYKTYP1 MOJIeJ BX1IHUX 1
BUX1IHUX 3MIHHUX Ta apaMeTpiB CUCTEMH,
- OITHC 3aJIEKHOCTEN OMHUX 3MIHHUX BIJI 1HIIAX

O3HalloMJICHHS 3 ~ TUNAMH  3aJia4
MOJICTIIOBaHHS (MpsiMa Ta 3BOPOTHA
3a1a4i, 3a1a4i inenTudikarii,
onTuMizaii, IPOTHO3YBaHH),
dbopmMmyiroBaHHS ~ 3aJad Ta  METH
MOJICJIFOBAHHS, BU3HAYCHHS 3MIHHHMX Ta
mapamMeTpiB  CHUCTEMH,  3aJICKHOCTEH
3MIHHHX, MOKJIUBHX 00OMEKCHD

Etan: ®opmadizaiist Mojeni

- (hikcarrist 3B’ A3KIB MiXK €JIEMEHTaMH CHCTEMH Ta
3B’SI3KIB 13 30BHIIIHIM CEPEIOBHUIIICM,

- CKJIaJlaHHs MaTeMaTHYHOT MOJENTI,

- TIPOTIO3UILisI BUJIIB TIPEICTABICHHS €JICMEHTIB U1
pe3yJIbTATIB MOJICTIOBAHHS (KPECICHHS, CXEMH,
rpadiku TOIIO)

3acTocyBaHHs 3HaHb po
TETIOMAacOOOMIHHI MPOIECH B CHCTEMax
Ta 30BHIITHBOMY CEpPEOBUII, PIBHIHHSA,
IO iX OMHUCYIOTH 1 CTAIOTh CKJIAJOBUMHU
MaTeMaTHUYHOI MOJIETI.

Etan: Peanizaris Ta Bepudikariiss Mojaeni

- OTPUMaHHS Pe3yJbTaTiB MOJICITIOBAHHS Ta
OIIIHKA 1X BIAMOBIIHOCTI LIAAM JOCHTIIKEHHST,
- TECTYBaHHSI MOJIeIIi (BapiroBaHHS BXiJTHUX
3MIHHUX 1 OIlIHKA Peakllii Ha 11e MOAeIi);

- criBmpartls 3 ¢axiBleM 3 MOJICTIOBAHHS 1010
YIOCKOHAJICHHS MOJIEII

BukoHaHHS JTOCIIIIB HA KOMIT IOTEPHUX
MOJICISIX B PI3HUX PEKHMAX, IpH
3aJlaBaHHI PI3HUX BXIJHUX 3MIiHHUX,
BUSIBJICHHS Ta (ikcariss HEIONIKIB s
MOIAJIBIIIOTO YIOCKOHATICHHS MOJIeNIeH

Etan: [lepeBipka aiekBaTHOCTI

JIOCTOBIPHOCTI) MOJIei

- IOPiBHSIHHS IaHUX OTPUMAHUX HAa MOJIET Ta
EKCIIEPUMEHTAIILHO, B PEAIbHUX YMOBAX;

- BUCHOBKH II0JI0 aIEKBATHOCTI MOJIEJIi, OIL[iHKa
MMOXUOKH;

- TIONIYK MPUYUH CYTTEBUX MOXUOOK, TOBEPHEHHS
JI0 TIOTIEPEAHIX €TaIB MOJICTIOBaHHS

[TopiBHSHHS JaHMX OTPUMaHUX Ha
KOMIT'IOTEpHIA MOJeNi Ta Ha peaybHii
nabopaTopHii ycTaHOBLI. BucHOBKH
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Bucnoeok. Otpumanns 3700yBayaMy BHILOI OCBITM HABUYOK ITOCTAHOBKM 3ajad
MOJICTIIOBaHHS IS JOCHIIDKeHHS  1H)KEHEPHUX  CHCTEM  CIOPUSATUME  MOIIYKY
eHeproePeKTUBHUX pIMICHh B IH)KEHEPHUX CUCTEMaxX Ta IiJBUIICHHIO PIBHS IMiATOTOBKU
(axiBIiB 11 BiOyA0BH YKpaiHu.

Cnucokx BUKOPHUCTAHHUX JIZKEPET

1. HawmionaneHa exkoHOMiuHa crTpareris Ha nepiox g0 2030 poky. URL:
https://zakon.rada.gov.ua/laws/show/179-2021-%D0%BF#n25.

2. Ipoexkr Ilnany BigHOBiIeHHs Ykpainu. Marepianu poGouoi rpynu «Eneprernyna
Oe3mnexay. URL: https://www.kmu.gov.ua/storage/app/sites/1/recoveryrada/ua/energy-
security.pdf.

3. Cokypenko B. 1., Conon JI. B., HopHotiBan A. A. [HTepakTHBHA MOJENb J1a00paTOPHOI
pobotn 3 Kypcy TemiomacooOMiH  [Enextponnumit  pecypc].  Cmpoumenvcmeo.
Mamepuanosedenue. Mawunocmpoenue. Cepus : Dnepeemuxa, 9K0n02us, KOMNbIOMeEpPHblE
MmexHon02uu 8 cmpoumenvcmae. 2014. Bum. 76. C. 254-257.
URL: http://nbuv.gov.ua/UJRN/smmeect_2014_76_47

4. Cokypenko B. 1., Comom JI. B., YopHoiiBan A. A. BukopucTtaHHs KOMI'IOTEPHHUX
Mozeneil aboparopHuX poOIT B HAaBYAJIBHOMY THpoIleci ACHHOW (OpMH HaBYAHHS.
Jucmanyiiina oceéima y BH3 : innosayitini ma ncuxonozo-nedazociuni acnekmu : 30. HAYK.
npays Migcnap. nayk.-memoo. kong. 19—20 mucronama 2015 p. XapkiB : XapKiBChKHIA HAIl.
aBTOMOO1TbHO-TOpOkHIH YH-T, 2015. C. 181-184.

5. Comox JI. B., Yepuara A. O. TeoperwuHi Ta NpPaKTUYHI ACHEKTH 3aCTOCYBAHHS
IHHOBAILIIMHUX TEXHOJOTI HaBUaHHS B 3aKjaZaX BUIIOI OCBITU. [HCTpYMEHTH Ta METOIU
KoMepIiiamizamii  iHHOBamiiHOT mpomykumii : Modorpadis. 3a pen. a1 e H.,
npod. [mmsmenka C. M., k. e. H., no1. binoBoacekoi O. A. Cymu : Tepuropis, 2018. 382 c.
ISBN 978-966-97865-2-4. C. 370-379.

6. Crenenko 1. B. MonemtoBanHs cucteM: HaB4u. moci6. [EnexrpoHHMil pecype, Tekcr].
Min-Bo ocBiTH 1 Hayku Ykpainu, Yepkac. nepx. TexHon. yH-T. Yepkacu : YTV, 2010. 399 c.
URL: http://surl.li/rewmp.

116


https://zakon.rada.gov.ua/laws/file/text/105/f503442n32.doc
https://zakon.rada.gov.ua/laws/show/179-2021-%D0%BF#n25
https://www.kmu.gov.ua/storage/app/sites/1/recoveryrada/ua/energy-security.pdf
https://www.kmu.gov.ua/storage/app/sites/1/recoveryrada/ua/energy-security.pdf
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=A=&S21COLORTERMS=1&S21STR=%D0%A1%D0%BE%D0%BA%D1%83%D1%80%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%92$
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ=&S21COLORTERMS=1&S21STR=%D0%9670492:%D0%95%D0%BD%D0%B5%D1%80%D0%B3.,%D0%B5%D0%BA%D0%BE%D0%BB.,%D0%BA%D0%BE%D0%BC%D0%BF.%D1%82%D0%B5%D1%85%D0%BD.
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ=&S21COLORTERMS=1&S21STR=%D0%9670492:%D0%95%D0%BD%D0%B5%D1%80%D0%B3.,%D0%B5%D0%BA%D0%BE%D0%BB.,%D0%BA%D0%BE%D0%BC%D0%BF.%D1%82%D0%B5%D1%85%D0%BD.
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ=&S21COLORTERMS=1&S21STR=%D0%9670492:%D0%95%D0%BD%D0%B5%D1%80%D0%B3.,%D0%B5%D0%BA%D0%BE%D0%BB.,%D0%BA%D0%BE%D0%BC%D0%BF.%D1%82%D0%B5%D1%85%D0%BD.
http://nbuv.gov.ua/UJRN/smmeect_2014_76_47
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=A=&S21COLORTERMS=1&S21STR=%D0%A1%D0%BE%D0%BA%D1%83%D1%80%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%92$

«[pocyBaHHs1 eHeproedekTUBHOCTI Ta niarotoBka daxisuiB ans Biadbyaosu YkpaiHu» (13.03.2024 p., m. [IHINpo)

YAK 721.01:004.9:624

PO3BUTOK EHEPTOE®EKTHUBHOCTI B REVIT TA MY INSIGHT
JJIsA SMEHIHEHHSA BUTPAT HA EHEPI'TIO B BYIIBJIAX

Coniabusik ®exip’, cryn., Bepmkosa IOuisn?, cryg.
Ilpuoninposcvra depoicasna akademisi OyOi6HUYMBA Ma apxXimeKmypu
2vjylias2004@gmail.com

Jns imoctpanii poOOTH [0AATKY MM CTBOPWIM KUIbKa 1H(OpMaumiMHUX Mojeneit
OyIMHKY:

1. 3 UiIBHOO CTIHOIO HA MIBJCHB 1 BIICYTHICTIO BIKOH.

2. 3 BITpaXHUMHU BIKHaMHu (OJWHApPHE CKJIIHHS, OJHA BIKOHHA paMa) 3arajibHOI0
IUIOIIEH0 25,3 M% BCTAaHOBJICHUMH B HETJIsIHIH Kiaari 380 M.

3. 3 nBoma BikHamMu (OJMHApHE CKIIIHHS, OJIHA pamMa) B LETJISHIA KIaaii Ta mapi
yTeIUTIoBaya.

4. 3 TppoMa BIKHaMHM B IIETJISIHIN KJTa I, yTEIUTFOBaYl Ta KiIaii ¢acaaHol Heriu.

Puc. 12. Po3paxynkosa mooenv 6yOuHKy

Marepiaju CTiIHOBUX OTOPOKYIOYMX KOHCTPYKILii:

Ha3Ba marepiany ToB-muHa
Kepamiuna nierna 380 MM
[1nuTH 3 MiHEpanbHOI BaTH HA CHHTETUYHOMY B’ SKYyUOMY 200 mm
(BMicT B’sKydoro 3a Macoto Bix 4,0 % 10 5,0 %) po= 80 xr/m®
OO0uIroBaIbHA LIETIIA 120 mMm

Marepiajim nokpiBJi:

Ha3zBa marepiay ToBmmHa
3ai300€TOHHA IJIMTa 175 mm
YXUJIOCTBOPIOKOYHIA MIap 3 OCTOHY 50 MM
[1nuTH 3 MiHEepaNbHOI BaTH HA CHHTETHYHOMY 3B’ S3yI0UOMY 100 mm
(BMicCT 3B’s13yr040r0 32 Macoro Big 4,0% 10 5,0 %) po= 80 xr/m*
Py6epoin 20 MM

Honarok My Insight aBTOMaTH4HO OOYHCIIOE piUHE CIIOKMBAHHS EJIEKTPOEHEprii,
BpPaxoBYIOUH BKa3aHI MaTepialii y MPOeKTi, METEOpOoJIOTiuHi JaHi periony (M. KuiB, Ykpaina),
TUN OyAiBIII (KUTIIOBi, POMHUCIIOBI, TOPTiBEIbHI HEHTpH, odicH), rpadik podOTH Ta THII
cuctem TITIB. flkmo He BKa3aHO B MPOEKTI, MOKHA BHOpaTH HEOOXiIHI MapameTpu 3
3aMmpornoHOBaHOr0 Tepeniky. KinbKicTh BIKOHHMX paM 1 CKJIIHb Ma€ 3HAYHWM BIUIMB Ha
BUTPATU EJEKTPOCHEprii, fKka MOTpiOHAa I ONAJCHHA Ta OXOJOKEHHS OyIUHKY.
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Po3mimieHHs1 BIKOHHUX MaHENe B KOJKEH Iap CTIHOBOTO OTOPOJKEHHS MOXKE TPU3BECTH 10
3MEHILIEHHS BUTPAT €JIEKTPOCHEPrii Ha PiBHI ITyX0i CTiHU O€3 BIKOH.

Kpim TOrO0, 107aTOK AEMOHCTPYE MOTOYHUN PIBEHBb CIIOKMBAHHS €HEPTii Ta IMOKasye
MOJJIMBOCTI 3MEHIIEHHS IIbOIO pIBHA 3a JONOMOIOI0 pI3HUX KOHCTPYKTHBHUX Ta
ApXITEeKTYPHUX PIIICHb, & TAKOXK 3MIH B 00JIaJHAHH] OYIUHKY.

Benchmark Comparison Butlding Orientation a
KkWh/m'ly

-

2217

EULof (k0Ph)

A

Building Orientation (Degrees)

"
Puc. 13. Iloxaznux menioeumpam

Y migcyMKy MOXKHA BHU3HAQUMTH, 110 BJOCKOHAJEHHS €HEpProe(eKTHBHOCTI B
nporpamMHoMy 3abesnedyeHHi Revit ta ioro nogatky My Insight Moxe cnpusiTi 3MEHIIEHHIO
CIIO’KMBaHHS eHeprii OyJiBIsSMU 1 3MEHIUEHHIO BUTpPAT HAa ONAJECHHSA Ta KOHAMIIIOHYBaHHS
noBiTps. Lle BaxkIuBO sK JUIs 30€peKeHHsI pecypciB IUIAHETH, TaK 1 JUIs 3HMKEHHS BUTpAT
BJIACHUKIB  OyJiBenb. BuKoOpHCTaHHS Takux 1HCTPYMEHTIB JIO3BOJISIE  CTBOPIOBAaTH

eHeproeeKTHBHI Ta CTifiKi 70 3MiH KJIiMaTy OyAiBIi, IIO CTa€ KPUTUYHO BAXKIUBUM Y
Cy4aCHOMY CBITI.
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YK 728.1:692.232.7

OCOBJIMBOCTI 3ACTOCYBAHHS HE3HIMHOI OIAJTYBKH
3A TEXHOJIOT'IEIO «TEPMOIIM» ITPU 3BEIEHHI EHEPITOE®EKTUBHOI'O
KUTJIOBOI'O BYIUHKY

Crpuxak C. 0.1, cryn., JIbauenko O. C.2, acucr.,,
Ibsauenko JI. 0.2, k. T. 1., 1011
Ilpuoninposcvra depoicasna akademisi OyOi6HUYMBA Ma apxXimeKmypu
! sem.strizhak@gmail.com; %olgadiachenko303@gmail.com;
3 diachenko.larysa@pdaba.edu.ua

Ilocmanoseka npoonemu. Y Hall 4yac aKTyallbHHUM € €HEproeeKTuBHE OyIiBHHIITBO,
SIKE J03BOJISIE 3a0INATUTH TAJTUBHO-CHEPreTHYHI PECypCcH, Taki sK: BYrumis, HadTa Ta
npupoaHuil ra3. KitouoBuM 3aBIaHHIM € MaKCUMAJIBHO MOBHE Ta €(DeKTUBHE BHKOPUCTAHHS
BCIX HasBHMX €HEpropecypciB Ta ix 30epekeHHs. PimeHHs M i€l mpobieMu Moxe craTtu
3BEJICHHS CHEProe()eKTUBHOIO HKUTIOBOTO OYJMHKY METOJOM HE3HIMHOI OIamyOKu 3a
TexHoJOTi0 «Tepmomimy».

3a YMHHUMH HOpPMamMu B VYKpaiHi [03BOJICHO 3BeleHHs OyaiBeiab 31 CTiHAMH 3
HE3HIMHOIO OMalyOKOI0 BHCOTOIO 70 5 MOBepXiB BKIOYHO. Y HimeuuwHi, Hampukia,
OyliBeNIbHI HOPMH JO3BOJIAIOTH OyAyBaTH, 3aCTOCOBYIOYHM JaHy TEXHOJOTi, A0 22-X
NoBepXxiB, a B [py3ii — 10 9-Tu noBepxis.

Mema po6omu monsrae 'y AOCTIDKCHHI OCOOJIMBOCTEH 3aCTOCYBaHHS HE3HIMHOI
ornajxyOku 3a TexHojoriero «TepmomiM» Tpu 3BEICHHA EHEProe(peKTUBHOTO KHUTIOBOTO
OyIIMHKY.

Ocnosna wacmuna. J1jis cTin Oy/iBelb BUKOPUCTOBYIOTHCS HACTYIIHI BUAM HE3HIMHOI
OMajyOKH: TUTUTH, 1[0 MOHTYIOTHCS SIK IIMTH 3HIMHOI OMallyOKH, 3a JOTIOMOTOI0 CTSDKOK, Ta
3MIIHIOIOTHCS OMTOPAMU; IITHHI JIUTI OJIOKH, 33 JJOTIOMOTOIO SIKMX MOYKHA HABIThH OJTHIN JTFOIUHI
3BECTHU CTiHH; 30ipHI OJOKH, SKi BCTAHOBIIIOIOTh OJIMH HAJl OJHUM, 3MIITHIOIOTh apMaTyporo Ta
BCEPE/IMHY 3aJIMBalOTh OETOH.

Memoo ne3nimuoi onanyoku 3a mexnonozito « Tepmoodimy. Ilpu 3BeneHHI OyIUHKIB 3
HE3HIMHOIO OMaTyOKOI 3a TexHonoriero «TepmomiM» MomyabHa OONHIFOBAIIBHA OMaTyOKa
BCTAHOBJIIOKOTBCS PSJIaMH, YTBOPIOKOYH €IMHY ONAIyOHY CHUCTeMy JUIsl CTiH OyIWHKY,
BHYTPIIIHIN MPOCTIp SKOI 3amOBHIOETHCS O0eTOHOM. CyTh TEXHOJOTII B TOMY, IIO CIIOYaTKy
30MparoThcs omanmyoHi ¢GopMu 3 OJOKIB, TOTIM BCTAaHOBIIIOETHCS apMarypa 1 3aJIMBAETHCS
OeroH. 3HiMaru (GOpMU HE MOTPIOHO, BOHHM 3IIMIIAIOTHCS YACTHHOKO 3BEIEHOI OymiBIIi.
[IpuHIIMTT MOHTaXy HE3HIMHOI oOmaayOKu 3 OCTOHHHUX OJIOKIB JO3BOJIIE HE JIUIIE
BUKOPHCTOBYBATH iX JJIsl BIAIITyBaHHS (pyHIAMEHTy, aje i OymyBaTu 3 HUX HeCydi CTiHH abo
MOHOJIITHI TifgnopHi cTiHu. [lepmmii psg ONMOKIB HAHU3YETHCS HAa BEPTHKAIBHY apMmarypy,
BUCTyMa4y 3 GyHmaMeHTy. Mik co0010 OJIOKH CKPITUTIOIOTHCS 32 JOTIOMOTOK0 BOYJOBaHUX
KpirmieHb. HaiOoinpim 3pydyHMM 1 MPAaKTHYHUM € BUKOPHUCTAHHS OJIOKIB, BHTOTOBJICHHUX 3
EKCTPY31MHOTO MHOMOMICTHPONTy. CIIIHEHHA TMOJICTUPONI € OCOOTUBO SKICHUM 130JSI[IHHUM
MaTepiaioM, 3aBIsSKH CBOIH HU3bKil MIUIBHOCTI 1 3aKpUTIA KOMIpYacCTiid CTPYKTYPi.

[TinomomicTuponbHa HE3HIMHA OmNajyOKa 3 TEPMOOJOKIB CKIAA€ThCs 3 TUIACTHH
MHOMOJIICTUPONTY TOBIIMHOIO 50 MM, siKi 3'€HaHI MK COOOK TepeMHYKamMu. BHyTpinmHii
npocTip ONOKIB, KW 3a3BW4ail ckiamae 150 MM, apMyeThCs CTaleBOO a00 IMOIMEPHOIO
apMaTypolo, 3aMOBHIOEThCs OeToHOM ab0 (ibpodeToroM [1-3]. V BUpOOHHIITBI TEPMOOIOKIB
3acTocoBY€eThCs MmiHonoaicTupon mapku IICB-C, sxuil He TopuTh 1 HE MIATPUMYE TOPIHHA,
CTIKMN 0 CTapiHHA 1 NP MPAaBUILHOMY BHMKOPUCTaHHI 30epirae craOilbHI BIaCTUBOCTI,
dopMy 1 po3Mipu TpUBAIHMI Yac, TOOTO € JOBIOBIYHMM MarepiajoM. Take KOHCTPYKTHUBHE
piteHHs moTpedye 0060B'A3K0BOT 0OPOOKHU AEKOpaTUBHUMU Marepianamu (puc. 1).
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Puc. 1. Tepmobnoku ne3nimnoi onanyoxu

«Kom0110x» — BIOCKOHaJICHUH po30ipHUI TepMOOJIOK, MPU3HAYCHUH JIJIsl 3BEJICHHS CTiH
OyIMHKIB 1 Oy/IiBeNb 3a TEXHONOTIE « Tepmoimy.

«Kom0110x» — OJIOK HE3HIMHOT ONanyOKH 3 peryibOBaHOK HMIUPHHOK OCTOHHOTO sJpa
crinn. He3nimHa onamyOka «KomOnok» mpu3HaueHa [uis 3BEIEHHS CTiH OyfiBens ¢
VIABTPAHU3bKUM  CIIO)KMBAHHSAM €HEpTii, 3a TEXHOJOTI€0 MOHOIITHOTO OyJIiBHHUIITBA.
VY cranmapTHOMY BapiaHTi J03BOJISE 3BOAUTH OyIiBIi 0 II'aTH moBepXiB. Po3mipu Ooky B
360pi: Bucota 300 mm; norxkuna 1 000 MM, IMpHUHA 3aJI€KUTh OOPAHOI TOBIIIUHYU YTEILTIOBaYa
1 OETOHHOTO SJIpa, AKI PO3PAXOBYETHCS B 3AJICKHOCTI BiJ] palloHy OyHiBHHULITBA Ta OOMPAETHCS
3a TEIUIOTEXHIYHUM po3paxyHkoM. HesnimHa onamyOoka «KoMOmok» ckimagaeTses 3:
yremttoBada Neopor (toBmmHOO Bif 50-300 MM, crienianbHOT JIUTOT MaHeN i 3 TINCy Ta CEMU
IUIACTUKOBUX PEryJbOBAHUX CTSDKOK (IMEPEMHUYOK), SIKI JJO3BOJSIOTH OTPUMATH TOBILUHY
oetonnoi crinum Big 100 mo 450 mm [1-3]. Ilinorpadit (Neopor) — me criHeHUH
ninonosictupod (a6o EPS — anrmiiickka aOpeBiarypa), JETKHil Ta MIIIHAA TEPMOI30JIAIIHHII
Mmarepial, KU BUTOTOBIISIETHCS 3 TBEPAUX I'PaHyJ MOJICTUPOIY 3 JOJABAHHAM IpadiTOBOrO
HaroBHIOBaya. [padiT normuHae Ta BiAOMBa€ TEIJIOBE BHUIIPOMIHIOBAHHS, THM CaMUM
30UIBIIYI0YH €()EKTUBHICTD TEIUIOI301F0F04HX BiacTiuBocTeld EPS maiixe Ha 20 % (puc. 2).

ITanenk 30BHINIHEOTO YTEIUICHHS CTIiHEeHHI
MHOMOMICTHPO TOBIIHHOIO Bift 50 10 300 MM

' CreuianbHa JIMTa NaHEeIb
i3 rincy
InacTHKoBa nepeMHyKa Aiana3oH
perymosauns iz 100 10 450 mm

Puc. 2. Innosayitinuil onox kombinosanoi nesnimnoi onanyoxu «Komoioxy
0711 6ydieHuymaea eHepzoeghekmugHux 6yoigeins

Ilepesazu npu Oyoienuymei:

. Enepeozoepesicenns. TommHa yrerumoBada a0 300 MM J03BOJISIE 3aCTOCOBYBATH
«Kom01ox» st Oy1iBHUITBA MACUBHKUX Ta eHEProeeKTUBHUX OyauHKiB [4—6].

. T'epmemuunicme. MoHONITHHI OeTOH 3a0e3nedye TepMETUYHY OOOJOHKY 3aXHMCHHUX
KOHCTPYKIIiIH MOOYTI0BAaHOTO 00’ €KTY.

. Llsuoxicms. Bucora 6moky 300 mm — 1 moBepx (9—10 psiniB) — ogun neHb. PoGounii
TepMiH — oBepx 3a 10—12 nHiB.
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o Axicui mennomexniuni enacmusocmi. IliHOMIacT BUHECEHO Ha (hacagHy YaCTHUHY CTIHH
3riJHO 3 yCciMa MpaBUIaMH TEIUIOTEXHIKU. BiCyTHS 30Ha KOHEHCAIII1 BOJIOTH.

. Miynicms. ApMOBaHW MOHOJITHUN OETOH € HAAMIIIHUM KOHCTPYKIIIHHAM MaTepiaioM.

. Buziona xoncmpyxyia: 3 ¢ 1. «KoMOI0K» OZHOYACHO BHpIIIY€E TPH 3aBAAHHS: HECyd i
CTIHM, yTEIUICHHS Ta MTYKAaTypKa.

° Exonociunicms. BinCyTHICTh MIHOIUIACTY B CepelvHI OyiBIIi BUKJIIOYA€E, HABITh, caMe
MATaHHS PO HOTO IIKIJIUBICTb.

. Exonomia kowmise. HenotpiOHO BUTpayaTH KOIITH 3a pOOOTH 3 YTEIUICHHS CTiH 30BHI 1
IITyKaTypKH BcepeieHi Oy 1iBii, a Tpeda TUIbKU OIJIaTUTH poOOTY 31 3BEICHHS CTiH.

o Bucoka noocexcna Oeznexa. BHYTpilIHS TOBEpXHS OYIWHKY MOBHICTIO BUKIIOYAE
MiHOTIIACT.
Heooniku mexnonozii neaminHoi onanyoKu:

° HEOOX1THICT, OOMEKEHHsI HAaBAaHTAXKCHHS, IO HA/A€ThCSI HAa HECydYl CTIHH, THCK Ha
HECy4Yui eJIeMEHT He MOBUHEH MepeBulryBatu 70 Kr;

o MoraHa MapONPOHHUKHICTh Marepiany 3Mmyllye OyayBaTH e(eKTHMBHO TMpaloruy
BEHTWIALIIO B IPUMIIICHHI;

. HEMOXXJIUBICTh BTOPHMHHOTO BHUKOPHCTaHHS — BHUTpPaTH Ha KyMiBIK OMAITyOKH

301IbIIYIOTh BapTICTh OyAIBHUIITBA.

Bucnoeox. Texnonoris «Tepmozim» npusHadeHa JUIs IIBUIKOTO 3BEACHHS TEIUIMX 1
Hepoporux OyauHkiB. CTiHa TEpMOOYAMHKY TOBLIMHOKO 25 CM 3a 3[JaTHICTIO 30epiraTu TeIuio
€KBIBaJICHTHA LENIsAHIN CTiHI ToBIIMHOIO 1,5 merpa. Burparu Ha omanenus B Tepmonomi
HIDKYE, HDK B LEenNIsiHOMY B 2—3 pa3u. OnantoBaTé TepMOIIM HEOOXITHO IMOYMHATH IPU
TeMIIepaTypi 30BHILIHBOTO MOBITPs HIKYE HyNs rpanycis. IIpu Oinprmn Temmiit moromi, Juis
HiATPUMKH KOM(POPTHOI TeMIEpaTypu BCEpeInuHl TepMOOYAMHKY BUCTauyae oOyTOBOIO Teria,
110 BUIUIAETHCS TpU poOoTi moOyToBUX mpuiaaiB. OcoOIMBO BaXKIUBO, 10 MPHU OyIiBHUIITBI
3 BUKOPUCTAHHSIM OJIOKIB HE3HIMHOI OMATyOKH HE 3QJIMIIAETHCS BIIXOIIB.

Bynunkn moOynoBaHi 3 3aCTOCYBaHHSM HE3HIMHOI ONAIyOKM 3a TEXHOJOTI€l0
«TepmoniM» MaroTh HACTYNHI BJIACTBOCTI: BHCOKHMM TEMJIO3aXHCT Ta 3BYKOI30JIAIIIO,
KOM(OPTHICTh, TOBTOBIYHICTb, IIBUAKICTH 3BEJICHHS 1 HU3bKY BapTiCTh OyiBHHUIITBA.
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VIIK 72.06

_ NPUHIMIHN YKPAIHCHKOT'O ETHOCTHWJIIO
Y IN3AUHI CYUACHUX IHTEP’€PIB (HA ITPUKJIAAI ITPUIHITIPOB’51)

Tonuena B. O.%, cryx., Koaawuyk O. I1.2, kaun. apx., 101,
Ilpuoninposcvra depoicasna akademisi OyOi6HUYMBA Ma apxXimeKmypu
!valerytol2016@gmail.com; 2 kovalchuk.oleksandr@pdaba.edu.ua

VYkpaina mMae OaraTwii KyJbTYpHUU CHaJ0K, BKJIIOUAIOYM YKPaiHCHKUN HaIllOHAJTHHUI
CTWIb B OymIBHHUITBI Ta AMU3aiHI KUTIa. YKPAiHCBKUW €THOCTWIIb B 1HTEp'epi JOMOMAarae
BIZI3HAYUTH Ta 30€perTd HaIiOHAJBbHY KYJIBTYPHY IACHTHYHICTH B yMOBax IobOamizamii Ta
yHipikarii.

3acTocyBaHHSI €JIEMEHTIB YKpPAiHCHKOTO €THOCTHIIIO B IHTEpP'e€pi JO3BOJISIE CTBOPHUTHU
rapMoOHiilHe MO€AHAHHA TPAAMLIMHUX 3HA4eHb 1 Cy4YacHOro au3aiiHy. BukopucraHHs
YKpaiHCBKUX HApOIHUX peMeced 1 TPaTullifHUX TEXHIK B IHTEp'€pHOMY IW3alHI CIpHsE
OIATPUMII Ta PO3BUTKY MaWCTPIB HAPOJHOTO MUCTEUTBA. BUKOPUCTaHHS MPUPOIHUX
MarepialiiB Ta EKOJIOTIYHO YMCTUX TEXHOJOTiH, XapaKTepHUX JUIs YKPaiHCHKOTO €THOCTHIIIO,
MIIXOIUTh 10 CyYaCHUX TCHJICHIIIH €KOJIOTTYHOT 0013HAHOCTI.

®opMyBaHHS YKpaTHCHKOI CTHIIICTUKH B JHM3aifHI 1HTEp'epY € CKIAJHUM IMPOLECOM, IO
IPYHTYETBCS Ha PI3HOMaHITHUX (akTopax: icTopis, (Gonpkiaop Ta Tpaawmiii, eTHorpadidHi
0COOJIMBOCTI PETiOHIB, B3aEMOJIS 3 CYYaCHICTIO, BITUB HAIIOHATBHOI iIEHTHYHOCTI.

Ha mouarky XX cTOMTTS YKpaiHCBKHA €THOCTWJIb OyB TICHO TOB'SI3aHUNA 3 PYXOM
HAIIOHAJIBHOTO BIIPOKEHHS Ta MOJCPHI3AIl€I0 MUCTEUTBA. XYIOKHHKH Ta apXiTEKTOPH,
taki sk Bacunp KpuueBcbkuii, Muxaiino boituyk Tta Bacuias IletpoB, axTUBHO
BUKOPHCTOBYBQJIM HAIIOHAJTbHI MOTHBH, BUTOTOBJISIOYM BUIIyKaHI pPOOOTH, WO CTalu
CUMBOJIAMH HaI[lOHAJILHOI 1J€HTUYHOCTI.

Y cydacHOMY KOHTEKCTI CIIOCTEpIraeThbCsl MOBEPHEHHS JIO TPATUIIIHHUX EIIEMEHTIB,
IpOTe 3 IHIIUM MiaxonoM. J(u3alinepu He 00MEXKYIOThCS TOUHUM KOMIIOBAaHHSIM CTAPOBUHHUX
OpHAMEHTIB; BOHM TBOPYO aJaNTyIOTh iX, BHOCSYHM Cy4YacCHi €JIEMEHTH Ta IHTepIpeTarii.
BaxxnuBuM € He MPOCTO BIATBOPEHHS CTAapOBMHHUX 3pa3KiB, a M IX NMEPEOCMHUCICHHS Ta
1HHOBAI1

BaxxnuBuM acnekToM MOPIBHSHHS € TaKOK BU3HAUEHHS POJIi KyJbTYPHOTO KOHTEKCTY y
¢dopMyBaHHI YKpPaiHCHKOTO E€THOCTHJIIO. [CTOpHYHMI KOHTEKCT BH3HAYaBCS MOJMITUYHHMH,
COIliaJIbHUMH Ta EKOHOMIYHMMH TOAISIMHA KOKHOI ernoxu. Hampukmnan, mig yac mepiomy
00poThOM 32 HE3AJIEKHICTh YKPATHCHKI XYIOXKHHKH 1 apXiTeKTOpW HaMarajmcsi BTUIUTH
HAI[IOHAJIbHY 1110 Ta MIATPUMYBAJIA PO3BUTOK YKPATHCHKOT KYIBTYpH Y€pPe3 MUCTEITBO.

CyuacHuil au3aiiH iHTep'epy BHKJIMKAE€ HEOOXIIHICTh amamnTarii TpaguIiii 10 moTpeo i
CMakiB cydacHoro crokuBaua. CyyacHa JIOAMHA, B3a€MOJIIOYHM 3 TIIOOATLHUM CBITOM Ta
CY4aCHUMH TEXHOJIOTISIMH, ITyKae He JHUIIe KoMQOpT, a i BHpPaKEHHS CBOEI 1IEHTHYHOCTI
yepe3 nuzaiiH. Tomy BaxmBo, 1100 YKpaiHCHKHI €THOCTHIIb B 1HTEp'epi HE BTpayaB CBOIO
crienudiky, ajJe OJTHOYACHO BiJIMOBIIAB HOBUM PEaTisiM.

30kpeMa, yKpaiHCBKUII €THOCTUIbL MOXKE CIYTyBaTH HE JIHMIIE crocoOoM Aexoparii
iHTEp'epy, alle ¥ eJIEeMEHTOM CTBOPEHHS YHIKAJIBHOTO iIGHTUYHOTO OpeHny. Bukopucranus y
MU3aiiH1 MICIIEBUX IPOMAJICBKUX MPOCTOPIB, TAKUX SK PECTOPAHU, TOTENI YA Mara3uHu, MOXKe
CTBOPIOBATH HE JIMIIE €CTETMYHO TPUEMHE OTOYCHHS, a W CHPUATH MIATPUMIN Ta
MOMYJSpU3allii HAI[lOHAJIBHOI KyJIBTYPH.

VY BiANOBiAP HA BUKIMKH CYYaCHOCTI YKPailHCHKHH €THOCTHIIP MOXKE€ BUKOPHUCTOBYBATH
BHUCOKOTEXHOJIOTIYHI pillIeHHs AJsi 30epekeHHsl Ta BIATBOPEHHS TPAaAULIMHUX peMecen Ta
MHUCTENTBa. Hampukiaa, BUKOPUCTaHHA KOMITIOTEPHOTO MOJICTIOBAHHS JUISI CTBOPEHHS
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Cy4JacHUX Bapialiil TpaaumiiHUX OpHAMEHTIB a00 BHKOpHUCTaHHS 3D-IpyKy AJisi CTBOPEHHS
YHIKaJIbHUX JE€KOPAaTUBHUX €JIEMEHTIB.

CyyacHi TexHOJOrii, Marepiasm Ta (yHKIIOHAIBHICT TPAIOTh BEIUKY pOIb Yy
BiOOpakeHHI  YKpPaiHCHKOTO  €THOCTHIIO B  iHTep'epi. SIKIIO MHUHYII  CTONITTS
BHUKOPHCTOBYBAJIM MEPEBAXKHO JEPEBO, TKAIbKI TEXHIKM Ta KepamiKy, TO Cy4acHl Au3aiiHepu
MOXYTh IO€JHYBAaTH TpPAIMLIMHI Marepiajd 31 CKISHUMM, METAJIEBUMH, IUIACTUKOBUMU
€JIeMEHTaMH, CTBOPIOIOYM HOB1 BU3HA4YHI 00pa3u.

KpuTtepii BU3HAYAIOTH SKICTh 1 BIAMOBIAHICTh CTHIIIO, TOAI SK MPUHIMIIKA BU3HAYAIOThH
OCHOBHI IpaBmWJIa Ta MiAXOAX A0 BIPOBAKEHHS YKPATHCHKOTO €THOCTHIIIO.

Kpurepii ykpaincbkoro eTHoCTHIIIO B iHTEp'epi [IpuaHinpos's:

1. AyTeHTHYHICTH Ta Y3TOIKEHICTb!

- CtBopeHHs iHTEp'epiB, sAKI BiJANOBIAAIOTH ICTOPUYHUM Ta KYJIBTYPHHM KOHTEKCTaM
[TpuaHinpoB's, BUKOPUCTOBYIOUM ayTEHTHYHI €IEMEHTH YKPAiHCHKOTO €THOCTHIIIO.

- 30epexeHHs Y3TOPKEHOCTI MIXK PI3HUMM €JIeMEHTaMH JAM3aiiHy, CTBOPIOIOYU
rapMOHIHHHH Ta HUTICHUNA 00pa3.

2. OyHKIIIOHAJIBHICTH Ta MPAKTHYHICTh:

- Bubip marepianiB Ta 1ekopy, SKi HE JHIIE €CTETHYHO BHIVISAAIOTH, ale W €
NPAaKTUYHUMU Ta 3pYYHUMHU Y BUKOPUCTaHHI.

- BpaxyBaHHS NpakTHYHHX TOTPed MEMIKAHIIB Ta (PYHKIIOHATBHUX OCOOIMBOCTEH
MPUMIIIEHb TPU BUOOP1 €JIEMEHTIB TU3AMHY.

3. KonbopoBa rama:

- BuxopucrtanHs TpaguLIMHHUX KOJBOPIB YKPAiHCBKOI'O €THOCTUIIO, TaKHUX SK
BUIITHEBUH, TNIMOOKWI CHHINM, BUIIIHEBUN BIATIHOK, IS CTBOPSHHS Ay TCHTUYHOTO Bi3yalbHOTO
BPAYKEHHS.

- V3romkeHHsl KOJbOPIB Tak, 00 BOHU BifoOpaXkalld HE JIMIIE TPAAWIINHHICTD, amne i
CTBOPIOBAJIM 3aTULIHY Ta IPUEMHY aTMocdepy.

[IpuHIMIIN yKpaiHCHKOTO €THOCTHIIIO:

1. ApxiTeKkTypHa rapMOHis:

- CTBOpEeHHS apXiTeKTypHUX (OpM, SIKi TAPMOHIIHO BIHCYIOTHCS Y Cy4acHE OTOUYCHHS,
ajie BOJHOYAC BUPAXXKAIOTh €JIEMEHTU TPAJAULIIHHOTO YKPaTHCHKOTO Oy/1iBHULITBA.

2. MucreurtBo Ta pemecna:

- IHTerpamiss mucrenTBa Ta pemecell, TaKUX SK BHIIMBKA, NIMOOKI BUTMHAHKH YU
KepaMika, JUIs CTBOPEHHS YHIKaJIbHUX Ta aBTCHTUYHUX JIeTajiel y Tu3aiiHi.

3. MapMoHis 3 mpupo0F0:

- BuxopucranHs HaTypaJbHUX MaTepialiiB Ta €JIeMEHTIB, 1[0 B3a€EMOJIIOTH 3 IPUPOIHUM
OTOYEHHSIM Ta CTBOPIOIOTH 3B'I30K 13 MPUPOJIOIO.

4. InauBiyatbHAN TT1XIT;

- Po3msin KOXKHOTO MpPOEKTYy SK YHIKAJIbHOTO, 3 YypaxyBaHHSAM IHIMBIIyaJbHHX
0COONMBOCTEH KIIIEHTA Ta KOHKPETHOTO TPOCTOPY.

5. KynbrypHa cnajiyHa:

- IloBara 10 KyJbTYPHOI CHIQAIIMHNA PETrioHY, BUKOPUCTAHHS CUMBOJIIKM T4 OPHAMEHTIB,
SIK1 BiJI3EPKATIOIOTh TPaduIlii Ta icTopiro [IpuaHinpos's.

Takox cIijl 3a3HAYUTH, IO CYyYaCHUH YKpATHCHKHI €THOCTWIb B iHTEp'epi He BTpadae
CBOET TIIMOMHM Ta aBTEHTHUYHOCTI, alie TpaHCHOPMYEThCs, MO0 BIAMOBIAATH BUMOTaM
cydacHoro xwutTs. Lle He mpocTo cTHib, a crpoba CTBOPEHHS YHIKaIbHOI CHHEpril Mix
MUHYJIHM 1 CbOTOJICHHSIM, MI3K TPAIUIIEIO 1 IHHOBALIIEIO.

CyuacHa NpaKkTHKa Yy BHUKOPHUCTaHHI YKPaiHCHKOTO €THOCTWIJIIO B JW3aiiHI 1HTEp'epy
BioOpaskae PI3HOMAHITTS MIJIXOMIB Ta TEHACHLIN, SKi BUXOAATH 3a MEXI TPaJULlIHHOTO
MUCTENTBA Ta aJalTYyIOThCA /10 Cy4yaCHUX peaiiil. AHali3 I[bOrOo JOCBILY MOXE pPO3KPUTH
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NPOTPECHBHI IMIXOAM Ta BHU3HAYMTH BUKIUKH, SKi MOXYTh BHHUKHYTH Yy TIpOLECi
BIIPOBA/KEHHS YKPATHCHKOTO €THOCTHIIIO B iHTEp'ep.

OmanMm 3 rapuux npukiamiB € crymis MAKHNO. MAKHNO — crymis cydacHoi
apXiTEeKTypH, AU3aiiHy 1HTep ’€py Ta KepaMikd, IO MPOIOBKYE 1 BIOCKOHAJIOE TPaTUIliiiHI
HiXOAN B KOHTEKCTI CbOTOYAaCHOTO apTy, BUKOPUCTOBYIOUM aBTEHTUYHI TEXHIKU Ta IPUPOIHI
marepiaiy, o0 CTBOPIOBATH OO0’€KTH, IO JKUBYTh Ha MEPETHHI KyJIBTYPHOI Tpajuilii,
(GYHKIIIOHAJIBHOTO JIM3aliHy Ta CYy4acCHOI'O MHUCTELTBA. YHIKaJIbHICTh MIAXOAIB CTyAll
MAKHNO nosnsirae y 30epexeHi aBTeHTUYHUX TEXHIK Py4YHOTO BUPOOHMIITBA T aBTOPCHKUX
HOY-Xay BiJ MaiCTpiB, SIKi € IPIMUMH HAIIaJKaMH MUCTELBKUAX Ta PEMICHUYHMX TUHACTIH. Y
MIKC1 TpaJuIiMHKX Ta HOBITHIX (OPM 1 CMHCIIB, a TaKOX Yy IMO€AHAHHI HATypaJIbHHUX
EKOJIOTIYHO YUCTUX MarepiainiB. KoxkeH 00’€KT — €KCKIIO3MBHUI 1 HETIOBTOPHUM, KUBUH 1
CHpaBXHIN, HEZJ0CKOHAJIO0-10CKOHAJINH.

BucHoBOK. YKpalHCHKUI €THOCTWIIb CTa€ HE JIUIIE 3aCO000M JEKOPYBAHHS MPOCTODY,
aje 1 BaXJIMBUM YMHHHKOM Yy (OpMyBaHHI HalllOHAJbHOI 1ACHTHUYHOCTI. BukopucTaHHs
TPAIUIIIMHUX €IEMEHTIB CIIPHsIE€ YTBEPIKEHHIO Ta MiITPUMII HAI[IOHAIBHOI CaMOCBIJOMOCTI.
BpaxoByrouu 111 aclieKTH, MOJKHa CTBEPXKYBaTH, 1110 YKPATHCBKUI €THOCTWIIb B 1HTEP'€PHOMY
JIM3aifHi € He JHIIE PAIOM CTUII30BaHUX €JIEMEHTIB, aje i BAXJIUBUM BHPA3HUKOM KYJIBTYpPHOL
cnaamuHu Ta ieHTU4YHocTi. ITormuOnenuil aHami3 1UX NEepegyMOB BU3HAYa€ OCHOBY JUIs
NOAANBIINX PO3AUIIB JOCHIIKEHHS, CIPSIMOBAaHMX HA KOHKPETH3Allll0 Ta 3aCTOCYBAaHHS
YKPaiHCBKOT'O €THOCTUJIIO B IHTEp'€pax.
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Ilocmanoska npoonemu. OnHUM 13 HAUBOXKIMBIIIMX HANpsMIB y Cy4yacCHOMY
OyIIBHUIITBI € CKOpPOUYEHHS BUTPAT HA MOJEpPHI3aIlil0 Ta eKCIUTyaraiito cropya. s mporo
3a3BUYail  PO3pOOJIAIOTH MpOoeKTH eHeproedekTuBHUX 3axomiB (mani EE3). 1li mpoexTtu
noB’si3aHi  a00 3 YAOCKOHAJIEGHHSM OTOPOKYBAJIBHHX KOHCTPYKIiA OymiBmi abo 3
YCTaHOBJICHHSIM  JIOJIATKOBOTO  €HEpPro3depekHoro  obnagHaHHsS  (TEIIOOOMIHHUKH,
AaBTOMATHYHI  PETYJISATOPH  EHEPrOCHOXHBAaHHSA, TOmO. JIOCATHEHHS  MaKCHUMaJbHOI
e(heKTUBHOCTI Tependadae OIIHIOBAaHHS MPOEKTy (3aX0Ay) Yy KOHKPETHHX yMOBaxX HOro
peautizanii, 3 MOMIALY KOT0 €KOHOMIYHOI JOUIIBHOCTI, IO MOTPeOy€e YiTKOT METOMOIOTTUHOT
0a3u OL[IHIOBAHHS.

Mema  Oocnidycenna — BHUKOHATH EKOHOMIYHY OLIHKY pI3HMX BapiaHTIB
E€Hepro30epirarounx 3axodiB aaMIHICTPAaTUBHO-TIOOYTOBOTO KOMILJIEKCY Ta 3allpOIOHYBaTH
NUISIX BU3HAUCHHS HAHOUTBII €)EKTUBHOTO BapiaHTy.

Buknao ocrnosnozo mamepiany. bynb-sikuii IPOEKT 3 MiBUILEHHS €HEProeeKTUBHOCTI
OyniBii mependavae BIPOBAKCHHS €HEPro30epiralounx 3aXofdiB, SKi 3a0€3MeUyIOTh CYTTEBE
CKOPOYEHHSI CIOXKMBAHHSI €HEpPropecypciB. AKTYaldbHICTh TaKUX MPOEKTIB 3HAYHOIO MipOIO
HiIBUIY€ThCSI HA T TOCTIHHOTO 3pOCTaHHS BAapTOCTI eHeproHociiB. Peamizaris
eHeproe(HEKTUBHUX TPOCKTIB JO3BOJIAE BIIACHHKAM OO0 €KTIB MiHIMI3yBaTH TUIaTeXi 3a
KOMYHAQJTBbHI TMOCTYTH (B TIEPiO/l OKYTHOCTI KaIliTAJIOBKIIAICHb) Ta 3HAYHOIO MipOI0 3MEHIITUTH
ix (micmst 3aBepmieHHS mepiogy OKymHocTi). [lopsa 3 muM, IS BIACHUKIB Ba)KIIMBUMH
apryMeHTaMH Ha KOPHCTh TaKUX MPOEKTIB € 3pOCTaHHS PHHKOBOI BApTOCTI HEPYXOMOCTI B
TEPMOMOJICPHI30BaHUX CHOpyAaX, 30UIBIICHHS TEpMiHY €(QEKTHBHOI EKCIUTyaTallli Takux
OyniBenb npubim3Ho Ha 30 pokis [3].

OOOB’SI3KOBOI0  YMOBOIO OITIHIOBaHHS JOCATHYTOro edekry Bin peanmizarii EE3 e
MOPIBHSIHHS 32 TMEBHUMH IMOKa3HUKAMH SIK Y HATYPaJbHOMY, TaK 1 B TPOIIIOBOMY BUPAKEHHI.
BenuunHa nOCSITHYTOI €KOHOMIT 1a€ 3MOTY 31CTaBUTH MOKA3HUKU JI0- Ta MICHs- MPOBEACHHS
EE3. Ha mincraBi oTpuMaHHuX JaHuX, Hmo-miepiie, GopMyroTs nepenik pekomennoBanux EE3
(HaiOUTBbI e(EeKTUBHUX 3aXOJiB y HAaTypaJlbHOMY W TPOIIOBOMY BHPa)XXE€HHI1), SKi JTOIIJIBHO
BIIPOBA/KYBAaTH Ha JIOCIIIKyBaHOMY OO0 €KTi; IMO-Ipyre, BH3HAYAIOTh ONTHMAJbHI IS
peanizamii EE3 pimenns. CriBBiAHOMIEHHS pE3yJIBTaTIB 1 BUTPAT XapakTepu3ye ePeKTUBHICTh
MPOEKTY 1 € OCHOBHOIO 1H(OpMAIIE€r0 JUTsl 0Ci0, SKI MPUIMAIOTh PIlIEHHS MPO JOUITBHICTh
BKJIaJlaHHs iHBeCTHUIH [4; 5].

3 oniAay Ha BUINECKa3aHe, MOTPIOHO MPOBECTH MOPIBHSAHHS JIEKUTBKOX albTepPHATUBHUX
BapiaHTIB TEXHIYHUX PIIIEHB 3 MOIIAY iX €KOHOMIYHOI MOIiIBHOCTI. Taki MpOeKTH MOXYTh
BIJIPI3HSATUCS OJWH BIiJ OIHOTO PO3MIPOM KalliTaJlOBKJIAJIeHb, TEPMIHAMH OKYITHOCTI
IHBECTHIII BTpaTaMu €HEprii Ta 1HIIMMH TOTOYHHMH BUTpaTaMH. BapiaHT, 3a SKUM 3aJlisHE
OimpIn  opore eHepro3oepekHe OONaJHaHHS, 3a3BHYail 3a0e3rnedye MEHIIHH po3Mip
MOTOYHUX BUTpar. s BU3HAYEHHS EKOHOMIYHOI OLIHKH €HeproeeKTUBHUX 3aXOIiB
3aCTOCOBYIOThH Cy4YacHi KOMIT FOTE€pHI POrpamH.

Posrsinemo mpuknazn anroputMy pospaxyHky EE3 mis anmMiHicTpaTHBHO-TIOOYTOBOTO
KoMIuIekcy y M. JlHinpo. Po3paxyemo Tpu Bapiantu (po3paxyHok nepumii — P1, po3paxyHok
npyruii — P2, pospaxyHok TpeTiii — P3) exkoHOMiuHOi OLIHKH €Heproe(eKTUBHHUX 3aXOMdiB
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aJMIHICTPaTUBHO-1IOOYTOBOTO KOMIUIEKCY Y M. JIHIpO 3a MOKa3HUKaMH, 3a3HAYCHUMH B
tabmauui. Jlns po3paxyHKy IOKa3sHHMKIB Oyila 3acTOCOBaHa Iporpama, sika pPEeKOMEH/I0BaHa
®ongom EneproedekTuBHOCTI B paMKaxX HaBYaHHS €HEProayiuTopiB.

Tabnuys
IMoxa3HUKHN eKOHOMIYHOI OIHKH eHeproeeKTHBHUX 3aX0IiB
aAMiHICTPaTHBHO-NMIO0YTOBOI0 KOMILJIEKCY y M. JIHinpo
OnuHumi
Iloka3Huku BUMIpY P1 P2 P3
C . 43185
MOXKHBAHHA TEIIOBOT €HEpril 10 | \rp w0 pix 41947
NPOBEICHHSI 3aX0/1iB
123,8
C . 3697,5 3164,7 1831,5
JOAMBAHILL  TEIVIOBOL — CHEPHL | N ptron/pix | 3577,6 | 30447 | 17077
ICJIsE IPOBEICHHS 3aXO0/1iB
120,0 120,0 123,8
. 611,9
[Mutome cnoxuBaHHS — TemIoBol | KBT*rom./m? 3a 5043
€Heprii A0 NPOBEACHHS 3aX01B pik 17 ’5
[lutoMe CHOXMBAHHA — TEIIOBOI | KBT*rom./mM? 3a 523,9 4484 259,5
o ; ST ok 506,9 431,4 242,0
eHeprii Mmicist MPOBEICHHS 3aX0/IiB | piK
17,0 17,0 17,5
Insecmuyii’ €Bpo 187 900 292 800 655 500
Exonomin MBTt*rou./pik 621,9 11547 42075
€Bpo/pik 24 254 45 035 164 094
IIpocmuii mepmin okynnocmi Poxu 7,7 6,5 4.0

Jlns mepiioro BapiaHTy BI3bMEMO MiHIMaJbHI TMOKA3HHWKH OMOPY TEIIO Mepemadi s
OTOPOJKYBaJIbHUX KOHCTPYKIiH, mo 3a3HadeHi B JIBH B.2.6-31:2016 «TemmoBa i30:siIist
oyniBenb». Ockinbku e JIbH Ha maHuii MOMEHT HE iF0UYMii BUKOPUCTOBYBATH 111 ITOKA3HUKH
OTopy TeIJIonepeaadi He akKTyalbHO, ajllé Ha OCHOBI IUX JaHUX MOXKHA IOJUBUTHUCH
TEHJICHI[IF0 BUMOT I10 €HEPro3aoiapKeHHo oyaisens [1].

Y npyromy BapiaHTi po3paxy€eMo KOe(illi€EHTH OMOpy TEIUIONepeIadi OrOpOIKYBAITEHUX
KOHCTPYKIIH, ski mnpuitaaTi B aitodomy JIBH B.2.6-31:2021 «TerutoBa i3omsmist Ta
eHeproeeKTUBHICTh Oy/iBenb». Y P2 Mu 0auuMo CyTTEBY €KOHOMIIO €HEPTil0 Ha MiATPUMKY
TAKOTO CaMOT0 MIKPOKJIIMATy y MpUMilieHHAX. Pa3oM 3 1ium 6aunMo 00’ €M 1HBECTHIIIN Ta Yac
ix okynHocTi [2].

Jlns TpeThoro BapiaHTy pO3paxyHKy NMpUHAMaeMo Koe(]iIlieHTH omopy Teruionepeaadi
OTOPOJDKYBaJbHUX KOHCTPYKIINW Oimbimmmu, mo HaBeaeni B JIBH B.2.6-31:2021 nmns
3MEHIIICHHS BUTPAT €HEPrOCIOKMUBaHHs Oy/1iBili. TakuM 4nHOM 6a4rMo, 110 eHeproeeKTHBHI
3axonu 30UTBIIYIOTH BHTpATH Ha OYOiBHUITBO 00’€KTy, ajie B MOAAJBIIOMY aMOPTU3YIOThH
BUTpPATH Ha CTIIO)KMBAHHS €HEPTii MPH eKCILTyaTallii.

OOparn  HaWOIMBII ~ JOIUIBHUH 3 €KOHOMIYHOI TOukd 3o0py BapianT EE3
aJMIHICTPaTUBHO-TTOOYTOBOTO KOMILIEKCY JO03BOJUTH MPOBEACHUN po3paxyHOK. Kpurepismu
BUOOPY MOXYTh OyTH SIK OKpeMi TIOKa3HUKH: OOCST BKJIQJaHHS 1HBECTHUIlIH, pO3MIp €KOHOMIT
eHeprii, TepMiH OKYMHOCTI iHBECTHIIIH, TaK 1 KOMILJIEKC MOKa3HUKiB. Hampukmnan, y Hamomy
BUTIAJIKy HAMOUTBII BOKIIMBUMH MOXKYTh OyTH TOKAa3HWKH €KOHOMIi CIIO)KMBaHHS €HEprii Ta
TEpMiH OKYIHOCTI 1HBECTHULIIH. Y 1bOMy pa3i AOLIBHO 00patu TpeTiit Bapiant EE3.
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BucHoBok. ExoHOMIuHa oOIliHKa €HEProe()eKTUBHUX 3aXOMIB aIMIHICTPATUBHO-
noOyTOBOTO KOMIUIEKCY MOKE OyTH BHKOHAHA IIJISIXOM HOPIBHSHHS HU3KM MOKa3HUKIB. [lyis
IIbOTO JIOIUJTFHO 3aCTOCOBYBATH KOMIT IOTEpHI MpOrpaMu Mmo0 po3paxyBaTH Ta TOPIBHITH
JeKinpka BapiaHTiB. [ BU3HA4YeHHsI ONTHMAJbHOTO BapiaHTy MOXYTh 30yTH 3aCTOCOBaHi
Takl Kputepii siK: o0CAr BKJIaJaHHS 1HBECTULIIN, pO3MIp €KOHOMII €Heprii, TepMiH OKYITHOCTI
IHBECTHIIIH.
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