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Abstract. Cities that are at the epicenter of military conflicts find themselves in an extremely
difficult situation. In addition to the most terrible — human losses, the infrastructure of cities,
housing stock and industry are destroyed. An extremely difficult task for such territories is their
post-war reconstruction. This process can be successful only when there is an understanding of the
main approaches and mechanisms for restoration work in such cities. The necessary solution is the
development of effective strategies and programs for the reconstruction of cities. This determines a
number of priority tasks, namely: analysis of the experience of recovery of the countries of the
world after similar destructions and study of the peculiarities of housing reconstruction, as the most
acute problem.

The article examines the main directions of post-war reconstruction of cities, since post-war
reconstruction is an extremely difficult task for any city and country. And for this, it is necessary to
determine the priority directions of the restoration and development of cities, depending on the
characteristics and nature of their destruction. The restoration of cities should not be limited to
reconstruction, but should be decided on a case-by-case basis, taking into account the degree of
destruction, the economic component and social reintegration. The experience of countries that have
gone through the stages of war and reconstruction is of considerable importance in creating
programs for the reconstruction of cities. The set of measures that will contribute to the
implementation of programs of reconstruction and provision of housing for the population accretes
the world experience. Therefore, the article examines the world experience of the restoration of
war-ravaged cities.

For partially destroyed cities with a preserved urban environment, it is possible to develop an
actual design solution that will take into account the type of reproduction — restoration,
reconstruction, or new construction. For territories that have suffered severe destruction, possible
options for the implementation of the reconstruction program and provision of housing for the
population are: new construction, housing rental, temporary construction of modular or container
facilities, formation of a replacement housing fund, compensation for housing.

An approach to architectural and town-planning solutions has been developed, which consists
in mastering the underground space, the spatial composition of the courtyard space, and the
architectural solutions of the buildings.

Key words: reconstruction, residential buildings, residential development, city,
reconstruction of urban development, building typology, restoration.
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Introduction. The war destroyed millions of square meters of housing in Ukraine. The factor
of IDPs (internally displaced persons), whose total number reaches 7-8 million people, is also added
to the problem. Taken together, all the factors caused by the war form a huge problem — both in the
current time and in the distant future. The vast majority of people who have lost their homes do not
have financial opportunities or financial resources to independently solve the housing problem.
Therefore, the problem requires the participation of the state, including in solving the post-war
reconstruction of the residential environment. The functions of the state cannot be reduced to
"distribution of apartments”. The state must regulate, create conditions, provide administrative
resources for recovery, and support rational financial programs and recovery projects.

Post-war reconstruction, as world experience shows, is an extremely difficult task. For many
countries, post-war recovery was not always successful. World experience shows that for successful
recovery, it is necessary to form further development comprehensively, using approaches and
mechanisms that correspond to the circumstances and the current situation and take into account the
existing features. Each military conflict has its own characteristics. Its consequences in terms of
duration, intensity and scale of destruction, starting positions and resources for recovery in terms of
existing infrastructure and human capital are different. Armed conflicts are always present in human
civilization.

Some experience of their completion has been accumulated, but it is not appropriate to assume
that there is a single correct solution or model acceptable for Ukraine. It should also be taken into
account that for large-scale conflicts, post-war recovery is not limited to the reconstruction of a
physically destroyed environment. Depending on the definition of the conditions for the end of the war,
the restructuring of the socio-economic structure that existed before the beginning of the conflict is also
conditioned by political decisions. Prolonged conflict transforms society, a return to the past may be
impossible or undesirable. There is a need to form new conditions for the functioning of peacetime
society. Therefore, post-war reconstruction is considered broadly and includes, in addition to physical
reconstruction, economic recovery, institutional development and social reintegration [1].

According to experts of the KSE Institute project "Russia will pay", as of September 1, 2023,
the total amount of direct and documented losses is $151.2 billion. USA. The war continues, the
destruction continues, which leads to an increase in the total amount of damage. Of the total share
of direct losses, 1/3 falls on the housing stock — $55.9 billion. As a result of hostilities (Fig. 1), a
total of 167.200 housing stock objects were destroyed or damaged, of which 147.800 are private
houses; 19.1 thousand multi-apartment multi-story residential buildings, another 0.35 thousand —
dormitories.

Area of damaged buildings by category, m?
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Fig. 1. Consequences of destruction

It should be noted that Donetsk, Luhansk, Kharkiv, Kyiv, Mykolaiv, Chernihiv, Kherson, and
Zaporizhia regions experienced the greatest destruction of the housing stock.
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As can be seen from the Table. 1, damages caused to infrastructure and industry and losses of
enterprises amount to $36.6 billion and $11.4 billion, respectively. Since the beginning of the war,
18 airports, 344 bridges, more than 25.000 km2 of state and local highways have been damaged [2].

$10.1 billion in damage was caused to the education sector. 1.223 medical facilities were
destroyed or damaged, including 384 hospitals and 352 outpatient clinics (Fig. 1).

Table 1 — Damage assessment by industry in monetary terms, as of September 1, 2023

Property type Estir_na_lted direct losses, %
billion US dollars
Residential buildings 55.9 37.03
Infrastructure 36.6 24.25
Enterprise assets, industry 114 7.55
Education 10.1 6.69
Energy 8.8 5.83
Agricultural industry and land resources 8.7 5.76
Forest fund 4.5 2.98
Vehicles 3.1 2.05
Health care 2.9 1.92
Housing and communal services 2.7 1.79
Trade 2.6 1.72
Culture, tourism, sports 2.4 1.59
Administrative buildings 0.5 0.33
Digital infrastructure 0.5 0.33
Social sphere 0.2 0.13
Financial sphere 0.04 0.03
Total: 150.94 100

Analysis of recent research and publications. Since before the full-scale invasion of the
Russian Federation into Ukraine, there was no pressing issue of developing strategies for the
reconstruction of cities in the post-war period, the number of publications, scientific and practical
programs and developments devoted to the problems of the reconstruction of Ukraine increased
only in the last year. Among the scientists dealing with these issues should be noted: U.D. Amosov,
V.V. Basilevich, O.S. Honcharenko, I.N. Dudar, M.M. D’omin, I.V. Dreval’, AM. Mamedova
AM., O.I. Meneylyuk, O.P. Pekarchuk, K.I Vyatkin, O.I. Synhayivs'ka. [3-13]. The works are
dedicated to: planning organization of temporary settlements for displaced persons; achieving the
goals of sustainable development during the reconstruction of Ukraine; restoration of destroyed
infrastructure; economic consequences and problems of post-war recovery; European experience in
building modular settlements. The research was helped by the analytical document "Coordination of
the reconstruction and recovery process with the policy of regional development in Ukraine"
created with the support of the European Union and EU member states — Germany, Poland,
Sweden, Denmark, Estonia and Slovenia. And also the study "Experience of the post-war
reconstruction of the world's cities: lessons for Ukraine” was carried out with the support of the
American people, provided through the United States Agency for International Development
(USAID), within the framework of the USAID Project "Economic Support of Ukraine™ [2].

The purpose of the work is to study the problems, prerequisites, principles and tasks of the
restoration of residential buildings in cities of Ukraine that suffered as a result of hostilities. The
main tasks of the work are defined as: analysis of the world experience of restoration of territories
destroyed as a result of military operations; study of features of urban reconstruction; definition of
architectural and urban planning aspects of urban renewal in Ukraine.

Research materials and methods. The following were used: urban planning analysis, system
analysis, statistical research.
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Results of the study. Since the Second World War, Europe has not faced such a scale of
destruction, which was caused by the military aggression of the Russian Federation.

City planners and urban planners have not actually encountered a situation where entire cities
have been destroyed. A partial analogy can only be disasters caused by large-scale earthquakes (for
example, according to the Turkish government, the total cost of damage caused by an earthquake in
Turkey in 2023 is 103.6 billion US dollars. But even in this case, there are fundamental differences
due to causal factors.

A moderately continental climate with a distinct winter period is also a relevant adverse factor
for Ukraine.

Some IDPs lost their jobs. Moreover, jobs may be destroyed as a result of hostilities. Different
options are possible — a city-forming enterprise that has ceased to exist, or a business that was based
on a certain type of resource. In this case, there is a problem of the expediency of returning IDPs
back.

Both "push™ and "attraction" factors work.

At the initial stage, the push factor definitely worked. Accordingly, the number or percentage
of returning IDPs will be smaller than the initial base and will depend on the influence of gravity
factors.

It is clear that the conditions that would shape the action of attraction factors must be
provided by the state.

It should be noted separately that the mobility of the population is currently the highest both
since the times of the USSR and during the entire period of independent Ukraine. This largely
makes it impossible to use administrative levers to direct population flows. Forced, semi-forced
resettlement programs are impossible in modern conditions [3].

The first wave of immigrants to the Donbas and other regions with cities — the centers of
industry — was largely provided by the Ukrainian countryside — dispossessed and peasants fleeing
starvation. The second wave of workers was provided by the so-called "labor recruitment” — young
people, graduates of vocational and technical education institutions, universities received referrals
according to the so-called distribution for employment, when they were obliged to work for several
years.

Donbas had and still has the highest density of correctional facilities, which also fell under the
paradigm of providing industry with labor.

Analysis of the theory and practice of refugee resettlement shows the existence of different
approaches to choosing the type of housing solutions.

Temporary settlements of the modular type as an alternative to housing for long-term use
have their distinct disadvantages. In European countries, the cost of building such settlements is
1.000-2.000 euros per square meter. It is not cheap, even for developed countries, and it does not
cover the full scale of the refugee resettlement problem. The study includes figures related to the
construction of towns with a total capacity of 1-2 thousand people in Germany, Belgium,
Switzerland, etc. Against the background of the number of refugees in several million, this is
obviously not enough [4].

The preferred planning and construction solutions of such modular settlements are the
simplest — container and modular houses of 1-3 floors, corridor type, with public premises. That is,
the minimum level of price and comfort. A projected stay of 5 years or more means making new
decisions after 5 years.

This experience is undesirable for Ukraine. Temporary solutions are therefore unsuccessful,
because they do not ensure sustainable development.

Ukraine has experience in building temporary housing for a quick solution to the housing
problem. It consists in the practice of building houses of the first mass series of industrial buildings,
i.e. "Khrushchevka". At one time, it may have been a palliative solution — when the country faced
the acute problem of providing housing for the population after the war.

A simplified solution made it possible to partially solve the problem and postpone
complications for the future.
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In modern conditions, they are trying to solve the problem of "Khrushchev" in a
comprehensive manner. The complicating aspects are:

— urban planning problems — blocks of linear buildings with imperfect planning solutions;

— architectural problems — morally outdated architectural and planning solutions.

Planning and construction decisions limit the possibilities of reconstruction on modern
foundations.

The scale factor is a significant volume of buildings located in urban areas.

Socio-economic problems — residents mostly do not have financial resources.

Accordingly, the question is excessively expensive, which makes simple solutions impossible.
Thus, it can be concluded that palliative solutions produce an accumulation of problems in urban
planning.

World experience shows that the country's post-war economic weakness and social disunity
increase its vulnerability and insecurity from military and social conflicts. Countries that failed to
effectively implement the post-war recovery process, as a rule, faced new conflicts: political, economic,
social. The consequences of which were the crisis and degradation of these countries [4, 14].

After the end of the Second World War, the reconstruction of Europe took place according to
the well-known program of recovery and development — the Marshall Plan, at the expense of
American economic aid.

Briefly, the plan provided for the implementation of the following main tasks: infrastructure
modernization; restoration and increase of production volumes; ensuring a more even geographical
distribution of heavy industry; increasing production efficiency in agriculture; rationalization of
production in light industry; monetary and financial stabilization in Europe. Europe has already felt
the consequences of the implementation of the comprehensive, balanced and resource-provided plan
in the 4th year of its implementation. However, the reconstruction of cities took much longer. In
addition to large-scale new housing construction, the experience of reconstruction showed that
much of what was built during the initial chaotic phase of reconstruction, immediately after the end
of the war, when the task was simply to clear all the ruins and put a roof over people's heads, was
unsuccessful from the point of view of architecture and urban planning.

Urban regeneration programs are developed and implemented primarily to improve people's
quality of life. It is impossible not to solve the problems of providing housing and employment for
demobilized military personnel and temporarily displaced persons. Urban regeneration always requires
the development and adoption of a concept/strategy for their development [15].

The world practice of aid is based on existing and updated urban planning documents.
Unfortunately, many cities of Ukraine still do not have updated master plans. During the period of
reconstruction of cities, this state of affairs is unacceptable [5].

Housing problems in almost all cities that have suffered destruction as a result of the war are
generally similar — and this is the low supply of housing for residents. Different cities approached
the solution of the housing problem in different ways.

There are well-known examples of attempts to quickly build cheap and standard housing
instead of destroyed buildings. This experience turned out to be ineffective. Already 10-15 years
after the construction of this type of housing, it requires significant reconstruction or replacement.

Architectural and planning solutions for residential buildings are quite diverse. Studies have
established that the unchanging core of any multi-story building is a block of stairs, kitchens and
bathrooms. The so-called free planning decisions are still grouped into these fixed elements of the
planning structure.

This principle also works for temporary housing - the primary cell should be the utility block
and the entrance space.

In European countries, the option of housing refugees in rented apartments is also
implemented. Refugees receive housing and social benefits financed by state or municipal
programs. This approach has a time frame, but it provides for the option of integrating refugees with
their employment, obtaining a permanent residence permit and, in the future, citizenship.
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Obviously, this approach does not ensure the return of Ukrainian citizens. However, it forms
the framework and conditions for the method of solving the problem: determining the status of a
person in need of housing; provision of housing for long-term stay at the expense of existing
programs; provision of assistance for the period of reintegration; employment assistance.

We can state that a similar scheme has not yet been implemented in Ukraine.

The problem to which attention is drawn [6] is the legal component of housing ownership.

For de-occupied cities, there will be an issue with apartments, the ownership rights of which
will be uncertain.

This will require extensive but urgent work to update homeowners. Such activity will allow to
form a reserve // maneuvering // fund. The issue needs to be agreed at the legislative level, since a
conditional apartment in a multi-story residential building will require maintenance costs. A
collision is formed when there is an object — an apartment, which requires expenses for its
maintenance, but the owner (subscriber) is not determined (or is temporarily unreachable due to
many reasons). In this case, it is not clear at whose expense all expenses are incurred, and the order
(algorithm) of compensation for this.

The standard legally weighted recommendation in such a case — to act in accordance with the
CCU (Civil Code of Ukraine) and obtain a decision in court is incorrect and will lead to chaos. The
result is the degradation of residential buildings, a decrease in the value of apartments and the
attractiveness of residential quarters (city plots). In the language of economics, this means a
depreciation of the asset, which will certainly provoke an impoverishment trap.

The issue of housing reconstruction will be especially relevant in cities that have suffered
significant destruction.

Point destruction for the cities of Kyiv, Kharkiv, Dnipro, Odesa is not a difficult problem. In
the conditions of the preserved urban environment, it is possible to develop an actual design
solution that takes into account the functional type of the reconstruction object, the type of
reproduction — restoration, reconstruction, new construction. The legal points of ownership,
compensation conditions, etc. will be resolved sufficiently correctly. For such situations, the
infrastructure and engineering support systems are kept. The urban planning restrictions within the
framework of the urban planning justification for the construction object do not change. For a large
city, there will be no problems related to the organizational and technical component of
construction. Simplified — solving the problem requires money comparable to traditional
construction. The differences and peculiarities consist in the implementation of the stage of
disassembly of the destroyed object [7].

For cities whose scale of destruction reaches critical values, two problems arise, two
directions of activity: 1 — maintenance of the existing (surviving) housing stock; 2 — determination
and solution of the tasks of reconstruction of the destroyed housing stock (Fig. 2).

The amount of replacement (3) is part of the existing housing stock (1) and consists of
buildings in a state of emergency; morally outdated level; housing that leads to exclusion zones;
quarters of perspective reconstruction (reconstruction).

The stages of development and implementation of the program for reconstruction of the
residential environment are as follows:

1. Preparatory — creating a register of destroyed housing.

2. Preparation of promising sites.

3. Development of project proposals, typological solutions of construction objects.

4. Implementation of the construction complex.

The reconstruction program should be considered comprehensively — as a program of
reconstruction and provision of housing for categories of the population that apply (have the right to
receive housing).
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Fig. 2. Scheme for determining the volume of the housing stock:
1 — Maintenance of the existing (surviving) housing stock; 2 — Determination and resolution
of the tasks of reconstruction of the destroyed housing stock; 3 — Substitution volume

Possible options for the implementation of the program of reconstruction and provision of
housing for categories of the population that apply (have the right to receive housing) are:

1. New construction.

2. Housing rent.

3. Temporary construction of modular or container facilities.

4. Formation of a replacement housing fund.

5. Compensation for dwelling.

For citizens of Ukraine, refugees, displaced persons in the post-war period, the model of
behavior can have several options (Fig. 3), with multidirectional consequences.

Refugees, internally displaced persons

|
v v

1. No return 2. Return

2.1 Your city —a new
dwelling

2.2 Another city —a
new dwelling <

2.3 Return to the place

of employment ¢

Fig. 3. Behavioral model of IDPs at the stage of return

The compensatory format only provides a return (2). Return options:

2.1. The city creates demand for new housing and ensures development.
2.2. Another city for new housing \\ demand within the existing city.

2.3. Return to the place of employment.

A compensation procedure is possible in the distant future \ monetary form.
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Only clause 2.1 is system-forming.

P. 2.2 and 2.3. has the local effect of fueling demand in uncertain regions.

It is expedient for the state to create conditions for the combination of factors 2.1 and 2.3,
which can have a system-forming character with a synergistic effect.

It is recommended to implement architectural and planning solutions for new construction
that provide flexibility of form, multifunctionality, and high adaptability.

It is advisable to use houses of medium story 5-7 \\ 3-5 \\ brick or with s/b monolithic frame.
Such solutions make it possible to design and build expressive architectural residential buildings
with modern planning solutions on a single material and technical base with a high level of
localization of local building materials [8].

Within the residential quarter, it is advisable to form closed and semi-closed courtyard spaces
with a wide use of built-in and attached volumes on the first floors.

The introduction of underground urban planning is relevant. Buildings should be designed
with full basements for dual purposes. It is necessary to use the experience of designing windows of
underground and semi-underground premises with the arrangement of pits and dual-purpose half-
ramps.

On the main compositional axes, the dominants or centers of the composition are placed
public buildings, shopping centers, administrative buildings, etc.

It is advisable to carry out construction with a setback from the red lines. Potential zones of
yellow lines should be designed for the allocation of pedestrian zones, bicycle areas, parking lots
and vehicle parking lots.

The set of measures that will contribute to the implementation of the program of
reconstruction and provision of housing for the population accumulates accumulated global
experience and provides for:

— development of state programs for preferential lending to persons who lost their homes as a
result of the war;

— compensation to landlords for the cost of housing rent by displaced persons (as a rule, it was
carried out at the expense of the state budget);

— construction of temporary towns and centers for resettlement;

— construction of social housing at the expense of state and local programs, implementation of
international aid;

— stimulation of individual construction, including simplification of issuing construction
permits, provision of free land plots, establishment of developer support offices, providing
developers with discounted local building materials;

— consistency of local infrastructure development parameters with housing reconstruction
(updating of city master plans).

Conclusions:

1. Having analyzed the world experience of restoring territories destroyed by war, it was
established that the restoration of cities should not be limited to reconstruction, but should be
decided on a case-by-case basis, taking into account the degree of destruction, the economic
component and social reintegration.

2. Peculiarities of urban reconstruction were studied and it was determined that the primary
task is to provide the population with a housing fund, as well as to restore the engineering
infrastructure of the city. For this, a number of solutions are proposed depending on the degree of
destruction. The issue of housing restoration in conditions of significant destruction and the urban
development situation in general is particularly difficult. Establishing that in order to solve this
issue, it will be necessary to provide the population with new construction, the possibility of renting
housing, provision of temporary construction of modular or container facilities, the formation of a
replacement housing fund, as well as compensation for housing.

3. The architectural and town-planning aspects of the restoration of cities in Ukraine,
consisting in the development of the underground space, the spatial composition of the courtyard
space, and the architectural solutions of the buildings, have been determined.

Modern construction and architecture, 2024, no. 7, page 39-48



ARCHITECTURE

4. The conducted research will make it possible to rationally plan urban development and
develop architectural and planning solutions to ensure the restoration of construction objects of our
State, which will be considered in future publications.
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AHoTanisg. MicTa, sIKi 3HAXOIATHCS B EMIIEHTP] BiICHKOBUX KOH(IIIKTIB, ONMUHSIOTHCS B
HaAckmanHid curyarii. OkpiM HaNCTPAIIHIMIOTO-TIOJACHKUX BTPAT, PYHHYETHCS 1HPPACTPYKTypa
MICT, )KHTIIOBHI (DOHJT Ta TPOMHUCIOBICTh. Han3BuuaitHO CKJIaHUM 3aBAAaHHS JJISl TAKUX TEPUTOPIN
€ 1X MicIsABOEHHE BiMHOBIEHHA. Lleit mporec Moxe OyTH YCHIIIHUM JIMIIE TOA1, KOJIU € YSBICHHS
PO OCHOBHI MMIJXOAW Ta MEXaHI3MH [0 BiTHOBIIOBAIBHUX pOOIT y Takux Mictax. HeoOximHum
BUPIIICHHSM € po3poOKka edeKTUBHUX CTpaTerid Ta mporpam BinOynoBu MicT. Lle Bu3Havae psia
MPIOPUTETHUX 3aBJaHb, a CaMme: aHali3 JOCBIAY BIJIHOBICHHS KpaiH CBITY IMicCIs MOMIOHHX
pyHHYBaHb Ta TOCIIHPKEHHS 0COOIMBOCTEN BIAOYAOBU KUTIA, SIK HAHOLIBII rOCTPOi MPOOIEMH.

B crarTti mocnmimkeHO OCHOBHI HAampsMKH ITCISIBOEHHOTO BiJIHOBJIEHHS MICT, OCKUIBKH
MICISIBOEHHA PEKOHCTPYKIliS € HaI3BHUAaWHO CKJIAJHUM 3aBIaHHSIM s Oydp SIKOrO MicTa Ta
KpaiHu. A a1 1bOro, € HEOOXIJHUM BH3HAUEHHS NPIOPUTETHUX HANPSMKIB BIJHOBJIEHHS Ta
PO3BHUTKY MICT B 3aJI€KHOCTI BiJl 0OCOOJIMBOCTEH Ta XapakTepy iX pylHyBaHb. BiiHOBIEHHS MICT He
MOBHHHO OOMEXYBATHUCh JIUIE PEKOHCTPYKIIIEI0, a BHUPINIYBATUCh KOHKPETHHUM BHITIAJKOM,
BpPaxoBYIOUM CTYIiHb PyHHYBaHb, €KOHOMIYHY CKJIQJIOBY Ta COILalibHYy peiHTerpauito. HeaOuske
3HAYEHHs y CTBOPEHHI MPOrpaM 10 BiA0YA0B1 MICT Ma€ JIOCBIJl KpaiH, sSIK1 IPOUIILIIN €Tany BiifHU Ta
BiHOBJIEHHA. KoMIieke 3axo/liB, 110 CIIPUSATHME pealizallii mporpam BiOYJOBH Ta 3abe3meueHHs
KUTJIOM HACEJIEHHS aKyMYJIIO€ HaKOMHMYEHUW CBITOBUU A0CBiA. ToMmy, y cTarTi AOCTIIKEHO
CBITOBHI1 TOCIi/] BiJTHOBIEHHS 3pYHHOBAHHUX BIHHOIO MICT.

JIJ1 4acTKOBO 3pyWHOBAHUX MICT 31 30€peKEHUM MICBKHM CEPEJOBHILEM, MOKHA PO3POOUTH
aKTyalbHE INPOEKTHE pIlIEHHs, sKe Oyae BpaxoByBaTH THUI BIATBOPEHHS — pecTaBpallis,
PEKOHCTPYKIis, YM HOBOOynoBa. Jlyis TepuTopiil, IO 3a3HAIM BAXKKUX PYHHYBaHb MOXKJIMBHUMU
BapiaHTaMM peajizalii mporpaMu BiAOyJOBH Ta 3a0e3NEUYEeHHs >KUTIOM HACEJIEHHS €. HOBE
OyIIBHHUIITBO, OPEH/IA KHUTJIA, THMYACOBE OYAIBHUIITBO MOJYJIHHOTO a00 KOHTEHHEPHOTO 00’ €KTIB,
dbopMyBaHHS GOHITY MIAMIHHOTO KUTIIA, KOMIIEHCAIIIS 32 KUTIIO.

Po3pobiieno miaxim g0 apXiTEKTYpHO-MICTOOY/IIBHUX BHPINIEHb, IO TOJSITAE B OCBOEHI
MiA3€MHOTO TPOCTOPY, IPOCTOPOBOI KOMIO3MIII JBOPOBOTO MPOCTOPY Ta apXITEKTypHHUX
BHPIIIEHHAX OY/iBETb.

KurouoBi cioBa: BinOynoBa, ®HUTIOBI OyIUHKH, KUTIOBA 3a0y/l0Ba, MICTO, PEKOHCTPYKIIis
MICBKOT 3a0y/10BU, Oy 1iBEJIbHA TUIIOJIOT1sI, BITHOBIICHHS.

Crarta Haaidnua o penakuii 19.02.2024

Modern construction and architecture, 2024, no. 7, page 39-48


mailto:liliya13liliya13@gmail.com
mailto:kuchernkoa@gmail.com
mailto:igor7617@gmail.com



