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A study of aspects of the use of smart technologies in construction. This technology originated in
the IT industry with the advent of digital devices. Until now, this technology has been invested
primarily in the concept of "smart home" with digital control technologies. Then smart technologies
spread to the technology of energy-efficient housing and its maintenance. Today, this technology also
includes technologies of ecological and energy-saving construction, i.e. smart technologies for the
construction of, first of all, modular. Thus, smart technology in construction in any sense means the
organization of "smart", i.e. healthy, economical, safe and comfortable human housing at all stages of
its life cycle. The surge in interest in "smart" homes and technology is a consequence of the global
"digitalization" of human life. In 2017, Ukraine adopted the Law “On Energy Efficiency of
Buildings”, which defines the legal, socio-economic and organizational principles of activities in the
field of energy efficiency of buildings and aims to reduce energy consumption in buildings. This law
defines the basic principles of state policy of Ukraine in this area, namely: ensuring the appropriate
level of energy efficiency of buildings in accordance with technical regulations, national standards,
norms and rules; stimulating the reduction of energy consumption in buildings; ensuring the reduction
of greenhouse gas emissions into the atmosphere; creating conditions for attracting investments in
order to implement measures to ensure increase the energy efficiency of buildings; ensuring thermal
modernization of buildings, stimulating the use of renewable energy sources; development and
implementation of a national plan to increase the number of buildings with close to zero energy
consumption. The article considers five areas of implementation of these requirements - energy
independence, environmental friendliness, comfort, economy and safety.

Most effectively, in terms of minimizing the components of the technological process, and the
cost-effectiveness of the implemented project, these principles can be implemented using materials
and technologies that can integrate these requirements in one complex. When implementing the
requirements laid down in the above four areas when using smart technologies in construction as a
material that combines these areas, it is possible to provide products based on basalt fiber-rigid and
semi-rigid thermal insulation boards, mats, harnesses and other materials. These materials can be used
in the development of part of the requirements of the fifth direction - security. They are implemented
in the development of environmental safety of housing, fire resistance of the building, biological
safety of the material, indoor air quality and other aspects of smart technologies.

Keywords: smart technologies, smart home, energy efficiency, ecology, safety, alternative
energy sources.
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Introduction. The word "smart" is by definition "clever". This technology
originated in the IT industry with the advent of digital devices. Until now, this
technology has been invested primarily in the concept of "smart home" with
digital technologies for its management, which at this time was transformed
into a component of smart technology: the concept of "Internet of Things"
(IoT). Then smart technologies spread to the technology of energy-efficient
housing and its maintenance. Today, this technology also includes
technologies of ecological and energy-saving construction, i.e. smart
technologies for the construction of, first of all, modular. Reason such a strong
difference in the interpretation of the concept of smart technology - the
information vacuum in the construction and equipment of "smart" homes [1].
But the researchers are united in one thing: smart technology is an innovative
solution. Thus, smart technology in construction in any sense means the
organization of "smart", i.e. healthy, economical, safe and comfortable human
housing at all stages of its life cycle. The surge in interest in "smart" homes
and technology is a consequence of the global "digitalization" of human life.
What seemed strange and incomprehensible yesterday is now a faithful helper
to millions of people around the world. Even familiar objects, in particular,
windows and furniture, acquire new properties.

Results and discussion

But what should a house be like to be considered "smart"? Currently, there
are several areas of technology development in construction.

The first direction, which was called "Construction of energy efficient
buildings" [2]. In 2017, Ukraine adopted the Law “On Energy Efficiency of
Buildings”, which defines the legal, socio-economic and organizational
principles of activities in the field of energy efficiency of buildings and aims to
reduce energy consumption in buildings. This law defines the basic principles
of state policy of Ukraine in this area, namely: ensuring the appropriate level
of energy efficiency of buildings in accordance with technical regulations,
national standards, norms and rules; stimulating the reduction of energy
consumption in buildings; ensuring the reduction of greenhouse gas emissions
into the atmosphere; creating conditions for attracting investments in order to
implement measures to ensure (increase) the energy efficiency of buildings;
ensuring thermal modernization of buildings, stimulating the use of renewable
energy sources; development and implementation of a national plan to increase
the number of buildings with close to zero energy consumption.

According to DBN B.2.6-31: 2016 "Thermal insulation of buildings" under
the energy efficiency of the building means the property of the building, its
structural elements and engineering equipment to provide during the expected
life cycle of the building household needs and optimal microclimatic
conditions for its stay and / or living in premises of such a building at the
normatively permissible (optimal) level of energy resources for heating,
lighting, ventilation, air conditioning, hot water supply, taking into account
local climatic conditions.
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Of course, everyone wants to live in a house, where you do not need to
insulate the walls of your apartment, get tired of the heat in summer and pay
huge sums for heating in winter. The ideal option is to create a building where
the need for external energy is close to zero (Fig. 1). The EU has decided that
this should be all buildings built after 2019. Such a house is an independent
facility, which actively uses alternative energy sources, such as solar, as well as
energy produced by electrical appliances and the residents themselves. The main
goal of the energy-saving concept is the rational use of resources, care for the
environment and the creation of a
comfortable building for living.
Achieve maximum energy
efficiency of the house is possible
only with a comprehensive
approach to all subsystems -
insulation, carefully thought-out
ventilation, lighting, heating and
cooling, special windows, doors
and roof, use of only ecological
energy saving devices, etc. Control
of home systems, namely:
temperature, lighting, alarm - is
through an application on a smartphone.

The second direction is environmental friendliness. The main purpose of the
green direction in construction is to reduce the burden on the environment, while
striving to improve the quality of buildings and ensure the most comfortable
environment in the premises. The purpose of this area is the environmental safety
of housing and indoor air quality. It is the principles of "external" ecology in
construction that will help humanity to preserve the basics of our children's lives,
will make it possible to leave them our Earth in a clean and pleasant form. While
the "internal" ecology of each building will allow us to raise healthy offspring who
will be able to fully enjoy their lives on a clean planet, in the absence of
environmental, climatic and energy disasters. To achieve this goal, a separate
direction in the industry of building environmentally friendly materials, such as
building blocks of sea salt and wooden buildings. It is clear that the most
environmentally friendly is engineering equipment that works on the basis of
renewable energy sources. Ideally, an environmentally friendly building should use
equipment that does not burn raw materials (getting very high temperatures, while
in the building we only need some 30-50 degrees), but would work by producing
only the really necessary "temperature delta" in the middle of the building. Such
equipment includes, for example, heat pumps and solar collectors. By producing
thermal energy, they do not burn electricity or other raw materials, but simply
select the temperature delta we need to operate the buildings from the environment.

The third direction is comfort. This concept includes both comfortable
housing and comfortable management of its operation. This direction is formed
first of all from Internet things: the smartphone, the smart socket, the smart
TV, the smart watch, the robot vacuum cleaner, etc., but has development and

Fig. 1. The first serial energy efficient house in
Ukraine
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further: hotel halls are equipped with terminals for independent electronic
registration, hotel guests can adjust lighting, climate regulation, control of
multimedia equipment and blinds [3]. With the help of a smart system it is
possible to make changes in the light regime, you can quickly change both the
interior lighting from intimate to the front, and the mode of use of the building
(security mode, operating mode, presence simulation, etc.). No less important
is the automation of switching on / off lighting fixtures, which allows you to
save on utility bills.

The fourth direction is efficiency. Reducing the use of expensive gas and
switching to renewable solar energy, energy-saving integrated construction
technologies, including passive energy saving, passive cold, reducing water
consumption through rainwater collection and aeration. The next step in the
development of technologies for the construction of energy-efficient homes
should be the creation of energy-efficient homes, that is, homes that produce
more energy than they consume.

Most effectively, in terms of minimizing the components of the technological
process, and the cost-effectiveness of the implemented project, these principles
can be implemented using materials and technologies that can integrate these
requirements in one complex. In the implementation of the requirements laid
down in the above four areas in the application of smart technologies in
construction as a material that allows you to combine these areas, it is possible to
cite products based on basalt fiber-rigid and semi-rigid thermal insulation boards,
mats, haresses and other materials. These materials can be used in the
development of part of the requirements of the fifth direction - security. They are
implemented in the development of environmental safety of housing, fire
resistance of the building, biological safety of the material, indoor air quality and
other aspects of smart technologies.

Basalts and their structural analogues (diabases, amphiboles, etc.) are used
for their production - mountain volcanic ecologically pure raw materials, the
reserves of which in the world are practically inexhaustible. Structural and
heat-insulating materials based on basalt fiber meet the above conditions. In
addition to high technical properties should take into account their lower cost,
compared with similar materials based on any other mineral, and even more
organic, fibers. The strength of basalt reaches 18000-25000 kg/cm?, basalt-
containing materials can withstand much greater elastic deformations, because
in the basalt fiber there are no plastic deformations in tension, and the
elasticity is superior to steel.

The main difference between materials based on basalt fibers is their high
strength at all types of stress and the ability to withstand large deformations. The
relative deformation of materials based on basalt fibers, without the formation of
cracks can reach 0.7 ... 0.9%, which is much higher than for conventional
materials. In accordance with the provisions of DBN B.2.6-31: 2016 "Thermal
insulation of buildings" requirements of regulations on thermal protection of
buildings and structures have led to a growing trend to create new materials that
ensure sustainable operation of structures and equipment in the face of intense
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destructive external influences. Such materials are subject to a set of (sometimes
mutually exclusive) requirements that must combine: physical and mechanical,
chemical, hygienic, thermophysical, decorative and other properties of materials.
In this regard, there is a need to create materials that at low average density, high
strength can withstand significant temperature loads, the impact of extreme
natural and operational factors. One such material is mineral fibers based on
erupted rocks. The raw materials for their production are non-deficient,
widespread in Ukraine main rocks of magmatic origin - basalts and their
structural analogues - diabases, amphiboles and others. The relatively low
melting point allows the use of these rocks for the production of mineral fibers in
a simplified scheme, directly with the loading of rock into the smelting unit,
which provides high efficiency of the product, stability of process parameters
and no harmful load on the environment. In this case, the melting of raw
materials is a one-step principle, the materials obtained on these drags are not
only not inferior to traditional glass and mineral fibers, but in a number of
properties far outweigh them. Table 1 shows a comparative description of the
main technical characteristics of the fiber obtained from different raw materials.

Table 1

The main technical characteristics of mineral fiber-based various materials

. Tensile Elongation

# Fiber material Dkegr;rs:g’ strength, M&i}{; iﬁ(;glg, at ter%sion,
MPa 103 MPa 103

1 | Steel fiber 7.8 0.8...2.15 200 3.4
2 | Asbestos 2.6 0.91...3.1 68 0.6
3 | Fiberglass 2.6 1.05...3.85 | 70... 80 1.5...3.5
4 | Carbon 2.0 2.0 245 1.0
5 | Basalt 1.1...1.6 | 4.0...12.0 184...210 1.2...1.8

It is shown that obtaining structural and heat and sound insulation materials
based on basalt fibers with high thermophysical and acoustic properties is
possible when creating a porous system in the material with a predetermined
textural characteristic of pores of different class, purpose and combination.

It should also be noted that basalt fibers and materials based on them have
high thermal and insulating properties, as well as structural properties. In terms
of temperature resistance, basalt fibers and products based on them
significantly outperform similar indicators of heat and sound insulation
products based on glass and mineral fibers. But the requirements of modern
regulations on improving the heat and sound performance of buildings and
structures raise questions about further improving the performance of thermal
insulation materials.

As can be seen from the data given in table 2 heat-insulating products
(TZIV), for the production of which basalt fibers were used have an
unconditional advantage over other types of TZIV based on mineral fibers and,
moreover, based on fibers made of polymeric materials. But at the same time



92 ISSN 2410-2547
Omip MatepianiB i Teopis copyx/Strength of Materials and Theory of Structures. 2020. Ne 105

as meeting the growing needs of industry in the production of thermal
insulation materials come to the fore requirements to improve their
performance, including such as operating temperature, thermal conductivity,
density and others. It should be noted that basalt fibers and materials based on
them have high thermal and sound insulation and structural properties. In
terms of temperature resistance, basalt fibers and products based on them
significantly outperform similar indicators of heat and sound insulation
products based on glass and mineral fibers.

Table 2

Comparative characteristics of the main technical indicators of thermal
insulation materials based on mineral fibers

BTSH HSP BTSH | SHAON | SHAON

# Indicators (10mm) | (20mm) | (30mm) | (15mm) | (15mm)

] | Operating 700 700 1150 400 400

temperature, °c

Thermal conductivity,

0.055 0.055 0.055 - -

2 VT/mK

3 | Linear density, tex 25 60 100 56-79 | 200-240
4 | Sorption hydration 2 2 16 - -

5 | Density, kg/m3 450 200 190 - -

Analyzing the structure, mineral and chemical composition of the fibers, it
is possible to conclude that there are common features in all thermal and sound
insulation materials, which impose certain restrictions on improving their
performance. Thus, a common feature of all thermal and sound insulation
materials is the use for their production of fibers of dense structure with
mineralogical and chemical composition, which is similar to the raw material,
which predetermines the marginal performance. Therefore, one of the ways to
increase the performance of products based on inorganic mineral fibers is to
modify the structure of the fiber, as well as adjust its chemical and
mineralogical composition in the direction of increasing the operating
temperature and thermal insulation properties of the fibers.

The fifth direction is security. First, it is the environmental safety of housing,
for example, fire protection of wood and provides a high level of fire resistance
of the building, the quality of indoor air largely determines the quality of human
health. Secondly, it is the safety of the person who lives in it. Of course, smart
technologies have many different security and video surveillance systems that
allow a person to feel protected. Thus, in the event of unauthorized intrusion into
the house of strangers, the smart system will automatically notify the security
service and the owners of the intrusion and may not include sound and light
alarms, lighting, thereby assisting in apprehending criminals, and, conversely,
turn on audible alarms and lighting to warnthe owners and scare the intruders.
With the help of the emergency warning system, an emergency rescue service
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will be automatically called, and in addition, the water will be cut off, the power
supply will be turned off autonomously and the fire extinguishing system will be
turned on. In the absence of the hosts, the smart system will notify you that
someone has come, and thanks to the Internet, you can see who it is and through
the Internet or SMS you can open the door and let the guest. You can always
view the image broadcast from video cameras on a personal mobile gadget,
portable (wall) displays or TVs online. For example, a smart system by
displaying an image will let you know that a child has woken up in a child's
room or a car has approached the gate. the power supply will be switched off
autonomously and the fire extinguishing system will be switched on. In the
absence of the hosts, the smart system will notify you that someone has come,
and thanks to the Internet, you can see who it is and through the Internet or SMS
you can open the door and let the guest. You can always view the image
broadcast from video cameras on a personal mobile gadget, portable (wall)
displays or TVs online. For example, a smart system by displaying an image will
let you know that a child has woken up in a child's room or a car has approached
the gate. The power supply will be switched off autonomously and the fire
extinguishing system will be switched on. In the absence of the hosts, the smart
system will notify you that someone has come, and thanks to the Internet, you
can see who it is and through the Internet or SMS you can open the door and let
the guest. You can always view the image broadcast from video cameras on a
personal mobile gadget, portable (wall) displays or TVs online. For example, a
smart system by displaying an image will let you know that a child has woken up
in a child's room or a car has approached the gate. You can always view the
image broadcast from video cameras on a personal mobile gadget, portable
(wall) displays or TVs online. For example, a smart system by displaying an
image will let you know that a child has woken up in a child's room or a car has
approached the gate. You can always view the image broadcast from video
cameras on a personal mobile gadget, portable (wall) displays or TVs online. For
example, a smart system by displaying an image will let you know that a child
has woken up in a child's room or a car has approached the gate.

Materials and methods

These areas have formed the composition of smart technologies in
construction.

1. Modular assembly (Fig.2) of buildings of any type: residential
buildings, commercial,
administrative and  even
industrial buildings. First of
all, the demand for modular
buildings is determined by
the possibility of quick
installation and relatively low
price.

The modular construction
technology allows to erect the
building with any necessary

Fig. 2. Modular house (photo from http://ukrdream.in.ua)
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sizes, planning, level of comfort in the minimum terms. Modular construction
is developing rapidly in the construction of buildings and, in particular, hotels
[4].

2. Technology in the interior: concept Smart House -these are robot vacuum
cleaners, sockets (Fig. 3) with a Wi-Fi module and light bulbs, which can be
controlled using a smartphone. Even familiar objects,
in particular windows and furniture, acquire new
properties, for example, touch furniture facades are
compatible with the concept of "smart" houses:
connecting furniture with the surrounding space, smart
management, adaptation to different life situations and
people's daily routine. Modern smart TVs are a

-
\ combination of rich functionality and stylish
appearance. For example, Samsung's The Frame has a
"chip" in the form of interchangeable frames in six
Fig. 3. Smart socket colors. With this design, it is difficult to immediately
HS110 (photo from understand whether you have a TV or a picture.

https://www.wildberries  Complements such sensations and a special mode

"Picture", which turns off the TV automatically: instead of a boring black screen,
the device displays works of art, turning the room into a personal gallery. In the
built-in Art Store application you can choose from more than 1,200 works by
famous artists and photographers from the largest galleries and museums in the
world. Smart technology has touched almost furniture. "Smart" furniture is
characterized, first of all, by the compactness and comfort (Fig. 4), extreme
ergonomics coupled with convenient functionality. That is why it is so popular
with pragmatic, "advanced" interior designers. Especially when it comes to the
so-called Smart-apartments, ranging from 9 to extreme ergonomics coupled with
convenient functionality. That is
why it is so popular with
pragmatic, "advanced" interior
designers. Especially when it
comes to the so-called Smart-
apartments, ranging from 9 to
extreme ergonomics coupled
with convenient functionality.
That is why it is so popular with
pragmatic, "advanced" interior
designers. Especially when it
comes to the so-called Smart-
apartments, ranging from 9 to
30m’. Although smart furniture is becoming increasingly popular with young
families who have a little more, but still not very many square meters.

3. A house built and equipped with smart technologies does not become
"smart".

https://mebshop.kiev.ua)
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To make it so, you need something more, namely an IT platform that will
integrate all communications into a common network and allow you to connect
them to cloud services. In addition, the classic concept of Smart House provides
for the presence in the building of such qualities as energy efficiency, as well as
a high level of comfort and safety of residents. In addition to automatically
controlling the entire complex of electronics in the house, the smart system can
transmit a failure signal to the owners, service personnel, emergency services via
voice message to a mobile phone, SMS or Internet message.

The system is controlled via a global computer network or mobile phone,
thus providing the ability to choose heating modes, optimal climate in the right
rooms, adjust the water temperature, the usual or special lighting design,
background music and news of interest.

To do this, simply send an SMS to the smart system. Despite the variety of
data transmission technologies used in "smart homes", the composition of
smart systems and the scheme of operation are not fundamentally different.
Components of any smartsystems: IT platform (controller, processor),
actuators (actuators, regulators, etc.), controls (windows, doors, heaters, air
conditioners, home theater, etc.), communication lines (wireless, in the
environment Wi-Fi or using Z-Wave wireless technology).

Conclusions

1. The house of the future of each of us will be built on smart technologies.

2. In the long run, not only houses will become "smart", but also cities and
even (some) states [S]: every resident will be provided with free Internet
access, the city will develop a computer program to combat street crime, on the
wheels of cars special sensors will be installed, which collect information
about each pothole on the road and send data to the utility server, the program
of introduction of electric vehicles will be implemented, garbage in the city
will be collected by cleaning robbers, mail will be delivered by postmen. The
authorities of any city can set an ambitious goal: to bring the level of emissions
of harmful gases to absolute zero by 2025.

3. The main disadvantage of these systems is the dependence on the
availability of the Internet and mobile communications. Without these types of
communication, all of the above ceases to exist.
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Xnanonin FO.1., Cemokos O.B., Xnanonin J1.1O., [larvuux C.I1.
OCOBJIMBOCTI BUKOPUCTAHHSI PO3YMHMX TEXHOJIOI'I B BY IIBHUIITBI
JlocnmiKkeHHsT acreKTiB BHKOPHCTAHHS CMapT-TeXHONOriH B OymiBHHUTBL. Ll TexHomoris
BuHHKIA B [T-ramysi 3 nosiBoro mu¢poBux HpucTpoiB. Jlo L[bOro yacy ILisi TEXHOJOTis BKJIaganacs
TOJIOBHUM YMHOM Y KOHIICMIIIO «PO3YMHOr0 OYIMHKY» 3 LU(POBUMU TEXHOJIOTISIMH yHPABIIHHS.
IToTiM pO3yMHI TEXHOJIOTrIl MOLIMPHINCH HA TEXHOJOTII0 CHEProe(eKTHBHOIO JXKHMTIAa Ta HOro
obciyroByBanHs. ChOrOAHI I1si TEXHOJOTISl TAaKOX BKJKOYAE TEXHOJOTrIT EKOJIOTIYHOro Ta
eHepro30epiraroyoro OyaiBHHUITBA, TOOTO PO3yMHI TEXHOJOTrii [yl OyAIBHUIITBA, Hacamriepel,
MonynbHi. TakuMm YMHOM, PO3yMHA TEXHOJIOTisE B OyIiBHMULTBI B OyIb-IKOMYy CEHCI O3Hadae
OpraHi3aiifo «po3yMHOro», TOOTO 30pOBOr0, EKOHOMIYHOI0, OE3MEeYHOro Ta KOM(MOPTHOTrO KHUTIIA
JIIOJIMHM Ha BCiX eramax Horo jxurreBoro unumiiy. Cruieck iHTepecy m0 "po3yMHuX" OyOHMHKIB Ta
TEXHOJIOTIH € HacmiakoM riobanbHOl "tmdposizauii" moxacekoro xutrs. Y 2017 poui Ykpaixa
npuiiHsia 3akoH «IIpo eHeproeeKkTHBHICTH OyIiBeNb», SKHI BH3HAYA€E MPABOBi, COIL[iaJbHO-
SKOHOMIYHI Ta OpraHi3aliiiHi NMPHHLIMIM IiUIBHOCTI y cdepi eHeproedekTHBHOCTI OyxmiBens Ta
CIPSIMOBAHMIl Ha 3MEHIICHHS CIIOXHBaHHs eHeprii B Oyamukax. Lleil 3akoH BH3HA4Ya€ OCHOBHI
NPHHIMIN JIep)KaBHOI MOMITUKK YKpaiHW y Wil raiy3si, a came: 3a0e3MeUCHHs] HAJICKHOTO PIBHS
eHeproe(eKTUBHOCTI Oy/IiBeNb BiAMOBIIHO J0 TEXHIYHMX PErJIAMEHTIB, HAI[IOHAJIBHUX CTaHAAPTIB,
HOPM Ta MpPaBWJI;, CTUMYJIOBAHHS 3MEHILICHHS CIIOKMBaHHs cHeprii B OymiBisxX; 3a0e3reyeHHs
3MEHIIEHHsI BUKH/IB TAPHUKOBHX Ia3iB B atMoc(epy; CTBOPEHHS YMOB AJIsl 3aJTy4CHHS IHBECTHLIH 3
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METOI0 3IiHCHEHHs 3aXOIiB OO0 MiABUIIECHHS eHeproeeKTUBHOCTI OyaiBenb; 3abe3medeHHs
TEIuI0Bol MOZEpHI3aLii OyaiBesb, CTUMYJIFOBAHHS BHKOPHCTAHHS BIJHOBIIIOBAHUX JDKEpes CHEepril;
po3pobKa Ta peaizallisi HA[IOHAIBHOrO IJIaHy 301IbIICHHS KUIBKOCTI OyAiBeib 3 Maike HyJIbOBUM
CIIO)KMBAHHSM €Heprii. Y cTarTi po3risiHyTO I’siTh oOJacTeil peami3aliii LUX BHMOT - CHEpreTuYHa
HE3aJIeKHICTh, eKOJIOT14HICT, KOM(OPT, EKOHOMIs Ta Ge3rexa.

HaitedexTuBHilme, 3 TOYKH 30py MiHIMi3alil KOMIIOHEHTIB TEXHOJIOTIYHOTO IPOLECY Ta
EKOHOMIYHOI e(EeKTHBHOCTI Peaji3oBaHOr0 IPOCKTY, Ii IMPHHIHUIKA MOXYTh OyTH peaii3oBaHi 3
BUKOPHCTAHHSM MaTepialiB Ta TEXHOJOTIH, sIKi MOXKYTh IHTEIPYBaTH Iii BUMOTU B OJUH KOMILJICKC.
Ilpu peanizarii BUMOr, BUKJIAJACHUX y BHILE3a3HAYEHUX YOTHPHOX OOJIACTSX, NMPH BHKOPHUCTAHHI
IHTENEKTyaJ IbHUX TEXHOJIOrH y OyAIBHHITBI SIK Marepiany, IO MHOEAHYE i cdepr, MOXHA
HPOIMOHYBAaTH BUPOOM Ha OCHOBI 0a3ajbTOBHX BOJOKOHHHX Ta HAIBXOPCTKUX TEILIOI3OMAIIIMHUX
IUIMT, MATIB, JUKTYTIB Ta iHIMX MaTepiaii. Lli Matepiaan MOXyTh OyTH BUKOPUCTaHI IpH po3pooLi
YACTHHH BUMOT I'ITOr0 HAIPSIMKY - Oe3neku. BoHn BpoBa/uKeHi B po3po0Ky eKOJIOridHOI Oe3neKu
JKHTIIA, BOTHECTIMKOCTI Oy/iBii, GioJoriyHoi Ge3nekn MaTepialy, sKOCTI MOBITPs B MPUMIIICHHSX Ta
IHIIHX aCMEeKTiB PO3YMHUX TEXHOJIOT .

KutrouoBi cjioBa: po3ymHi TexHOJIOrT, pO3yMHHUI AiM, eHeproe(eKTUBHICTb, EKOJIOTis, Oe3rexa,
aIbTEpPHATHBHI JKeperia eHepril.

Xnanonun FO.U., Cenoxosé O.B., Xnanonun /I.FO., [Tarvuux C.I1.
OCOBEHHOCTHU MNPUMEHEHUSI YMHBIX TEXHOJIOTHI1 B CTPOUTEJIBCTBE

VccrenoBaHne aceKToB HCIOIb30BAHHUSI YMHBIX TEXHOJIOIHil B CTPOMTENBCTBE. DTa TEXHOIOIHS
3apoxmiack B UT-uHAycTpun ¢ mosiBieHHeM LHMPOBBIX YCTpoicTB. Jlo CHX MOp 3Ta TEXHOJIOTHs
BKJIaJIbIBAJIACh B OCHOBHOM B KOHIICIILIMIO «YMHOI'O I0M@» C TEXHOJIOIMSIMHU LU(POBOro yIIpaBiICHUsI.
3aTeM yMHBIC TEXHOJIOTHH PAaCpPOCTPAHHIINCH HAa TEXHOJOTUH SHEProd()(GEKTHBHOIO KUIIbS H €ro
obcmykuBanusl. CerogHs B 9Ty TEXHOJOTHMIO BXOIAT TAaKXKE TEXHOJIOTHH JKOJOTHYECKOrO U
9HEProcOEPEraoIero CTPOUTEILCTBA, TO €CTh MHTEIUICKTYaIbHbIC TEXHOJIOTHHU JUISl CTPOUTEIbCTBA,
B IIEPBYIO OYepesib, MoAy bHbIe. TakuM 00pa3oM, HHTEIUICKTyaIbHbIC TEXHOJIOIUH B CTPOUTEILCTBE
B JII0OOM CMBICIIC O3HAYAIOT OPraHH3aLHI0 «YMHOIO», T.€. 3A0POBOr0, dKOHOMHYHOI0, 6€301acHoro
¥ KOM(OPTHOro XWIIbsl YEJIOBEKa HA BCEX ITamax ero >KM3HEHHOro HuKia. Beruleck mHTepeca K
«YMHBIM» JOMaM M TEXHOJIOTHSIM - CJICACTBHE TII00aNbHON «UH(POBH3ALHI» YEIOBEUCCKOM KU3HH.
B 2017 roxy Yxpauna npunsuia 3akoH «O0 3Heprodd(heKTHBHOCTH 3aHHiT», KOTOPBIIl onpenersier
IPaBOBbIE, COLMAIBHO-I)KOHOMUYECKUE M OPraHHW3aL[MOHHBIC MPHHLMIIBI ASTEILHOCTH B 00JIACTH
9HeprodHEKTHBHOCTH 3aHUH M HAIPABIICH HA CHIKEHHE HMOTPEOJICHHUS SHEPIUH B 30aHUAX. DTOT
3aKOH OINpe/e/sieT OCHOBHbIC IPUHIMIIBI [OCYIAPCTBEHHON MONUTHKY YKpauHbl B 9TOi cdepe, a
MMEHHO: 00ECHEYCHHE HAIKAIIEr0 YPOBHs JHEProd(deKTHBHOCTH 3HaHHII B COOTBETCTBHH C
TEeXHHYECCKUMH PErjiaMeHTaMM, HALMOHAJIBHBIMM CTaHAAPTAMH, HOPMAMH M  [PaBHJIAMH;
CTHMYJIHPOBAHHE CHIDKCHUSI HOTPEOICHHUSI SHEPTHU B 31aHMX; OOECIIeUeHHEe CHIDKEHUS BHIOPOCOB
IAPHUKOBBIX Ta30B B atMocepy; CO3JaHHE YCIOBUIl Ul HPHBJICYCHHS HHBECTULHH C LEJIbIO
pean3aui MEPOIPHUSTHIL 10 MOBBILIEHUIO YHEProdGHEeKTUBHOCTH 31aHHMIT; 0OecreyeH e TeIIOBOIT
MOJCPHU3ALIMH 3[aHUH, CTHMYJIMPOBAHHUE HCIIOIb30BAHUS BO30OHOBIIEMBIX HCTOYHHKOB SHEPIHU;
pa3paboTka M pea3alysi HALMOHAJIBHOrO IUIAHA [0 YBEIMYCHUIO KOJNMYECTBA 3JaHUIl ¢ MOYTH
HYJIEBBIM IOTPEOJICHHEM SHEprui. B cTraThe paccMaTpHBAIOTCS MATh HAIPABICHHUI PEai3aliy STUX
TpeOOBaHMIT - SHEPrOHE3aBUCUMOCTh, IKOJIOTHYHOCTh, KOM(OPT, SKOHOMUYHOCTH ¥ OE30IIaCHOCTb.

HaunGonee >dphekTrBHO, ¢ TOYKK 3pEHHS MHUHHMH3ALMH COCTABILSIOIIMX TEXHOJIOTHYECKOro
porecca U PeHTa0ENbHOCTH Peai3yeMOro IPOeKTa, 3TH IPUHIMUIBI MOI'YT ObITh PEaJn30BaHbI C
HCIIOIb30BAaHUEM MATEPHAJIOB U TEXHOJIOTHIA, MO3BOJLIIOIIMX OOBEIHHHUTE 3TH TPEOOBAHHS B OJUH
KomIuiekc. Ilpu peanusanum TpeGOBaHMI, H3JIOKEHHBIX B BBIIICYKA3aHHBIX YETBIPEX 00JIACTSIX, IIPU
HCIOb30BAHUM HHTEIUICKTYaJ bHBIX TEXHOJNOTHMH B CTPOMTEIBCTBE B KaueCcTBE MaTepHaia,
00BEANHSIOLIET0 ITH 00JaCTH, MOXKHO TIPEJOCTABILITH U3IEIHS HA OCHOBE )KECTKHUX U MONYKECTKHX
TEIUIOM30JILMOHHBIX UIMT W3 0a3aJbTOBOrO BOJIOKHA, MAaTOB, JK[YTOB M JPYTHX MAaTEpHAJIOB.
MaTepHalibl. DTH MaTepUasl MOTYT OBITh HCIOIB30BAHbI IIPH Pa3paboTKe YacTH TPeOOBaHHUIT IISATOrO
HampaBieHuss - Oe3omacHocTd. OHM pean30BaHbl B Pa3pabOTKe IKOJIOTMYECKOH 0e30MacHOCTH
JKWJIbsI, OTHECTOMKOCTH 37aHUsI, OHOJOIMYECKOH O0e30macHOCTH MaTepuana, KauyecTBa BO3AyXa B
HOMEIIEHHSIX U APYTUX aCIEKTOB HHTEI/UICKTYaIbHBIX TEXHOIOIHIA.

KiioueBble cJI0Ba: yMHBIC TEXHOJOTMM, YMHBIH 1OM, 3Heproa(p(eKTUBHOCTb, SKOJIOTHS,
6€30MacHOCTh, aJIbTCPHATHBHBIC HCTOYHUKH SHEPIUH.
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