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The article is devoted to the issues of the return of modern versions of reinforced concrete
suppors to power lines, the durability of which is comparable to the service life of metal structures,
and the cost is twice as low.

Partitioned versions of centrifuged racks simplify transportation, and new solutions for in-

stalling supports on foundations raitlee height of the suspension wires, which allows new sup-
ports to effectively replace metal structures in more than 60% of cases.
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Nowadays, modern museums tend to attract more visitors. In this regard, they are trying to
actively apply marketing strategies and smart technologies in their activities.

The artcle considers a smart museum proposed to be built in the city of Turkestan. A smart
museum is a unified system for museums and visitors.

This system is based on a mobile application that allows any visitor who owns a smartphone
to receive audio, video, pto and text information about the exhibits. The mobile application has a
simple and intuitive interface and is designed for users of all ages.
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HOUSES OF THE FUTURE

In this article, you can get acquainted witle main trends and houses of the future. The
basic principles that form the concept of buildings of the future are given, some changes that affect
the global housing market are considered.
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What does the phraggouse of the futueemean?Does this point to a house
with a lot of technology? Very energy efficient? Or the one thatstsefuturistice?

It really depends on who you ask. And in the course of viewing many different futur-
istic houses, both those that are at the concept stage and those that have actually bee
built, it can be difficult to find something that meets all threguirements. But there

are many that correspond to two out of three. It all boils down to this: would you real-

ly like to call this place your home?

The COVID-19 pandemic accelerated some trends in construction and affected
many factors of demand in theal estate sector. The crisis that has arisen has affect-
ed the spheres of public health, social, economic and environmental, and reinforced
the need for change, as well as identified a number of clear guidelines for the future
development of the construati industry. In 2022, the real estate community of the
World Economic Forum proposed 4 basic principles that will shape the concept of
buildings of the future [1]:

1) Livability. During the pandemic peopfpent87% of their time indoors. Im-
agine that by thage of 80 we will spend 70 years indoors!? A variety of factors con-
tribute to a high quality of life, including developed buildings and infrastructure, hu-
mantoriented and inclusive design, buildings created for people of all ages and disa-
bilities, social ad recreational facilities that meet the needs of citizens.

2) Environmental sustainability, nature conservation. We need to start with the
energy modernization of old existing buildings, repurposing them into ecological
houses of the future.

3) Possibility of ecovery. Construction facilities must adapt to any accidents,
minimizing the consequences of unforeseen natural andnmade situations. The
homes of the future must be adapted to changing work and life patterns.

27



4) Availability. Accessibility means financialccess. It sounds, of course, like
a utopia, especially now that many have lost their jobs due to the pandemic; many
have broken mortgage contracts due to the inability to pay.

These 4 principles will form the basis of new construction projects, and alt-
hough it is difficult to predict the future, we can still imagine what the houses of the
future will look like in the coming decades. Below you can get acquainted with the
main trends and houses of the future.

1. Autonomous and sethanaged architectural @gts. Modern houses of the
future will be autonomous. Buildings wi Il not only monitor and collect data on how
their systems work, but also independently monitor and configure them for more effi-
cient use of resources. Thesamart creaturéswill be integated intogcsmart citieg
where buildings automatically distribute and optimize energy. Houses change their
settings depending on the choice of residents. After analyzing all the threats, they will
set themselves up to ensure proper safety, security alid beaditions.

A building with an ecdriendly design will provide comfort, entertainment, in-
crease productivity and minimize energy consumption by automatically turning on
and off electricity as needed.

2. Urban areas will turn into safe, et@endly snart cities. Our smart home of
the future will become part of the smart environment of the city with more advanced
options for connecting our home to both public and private services. Residential and
commercial real estate will be connected to a digitalesyghat will combine road
infrastructure, public transport, housing, electricity, garbage collection and other ser-
vices.

A smart city creates an atmosphere that provides the best of urban life, mini-
mizing the difficulties of urban life: from safe streetsd green areas, to rational
commuting and easy access to art and culture.

After quarantine, people want their homes to be with all the amenities at a
close distance, with infrastructure developed around #hethis will allow them to
live a more fulfilling life, not waste time traveling by car to switch from one part of
their life to another.

3. Carbonneutral buildings with low energy consumption. Cities and their
buildings will adapt to climatic conditions and environmental requirements and use
only renavable energy sources. The shells of the houses of the future will regulate
heat transfer through their construction, thus reducing heat loss.

4. Flexible design for knouse transformation. Interior design should be adapt-
able, because current trends maylm®relevant in the future. The house of the future
will be similar to Tesla in the sense that hardware is for software. This means that the
walls and windows of the building will serve as hardware for flexible spfagelj

[2].

Modern technologies camake the homes of the future smarter and more effi-
cient. While reducing energy consumption is the main motive for finding new solu-
tions, the weHbeing of residents is the next priority. Despite the fact that many peo-
ple are returning to their office jobguarantine has greatly affected interior design.
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Figureli Solar Roof. Produce clean energy from roof

Assuming that lockdowns can happen again, flexible interiors will be included
in the new model of the house, which will mageorking from home more conven-
ient.

5. 3D-printed houses will continue to push the boundaries of construction. Ac-
cording to a report by Grand View Research, the global 3D construction industry is
expected to grow by 91% between 2022 and 2028. 3D printed architecture can pro-
vide low-cost homes, temporary housing for disastiéected areas and become the
answer to sustainable constructidig .(2) [3].

In addition to these advantages, one of the most significant is the reduction in
construction costs. With 3D printing, it is muehsier to calculate the actual amount
of building materials needed, which leads to less waste. Printed buildings are also
built faster than traditional structures, which saves time and money.

Many 3D-printed designs available today are the perfect cortibmaf inno-
vative design and environmentally friendly materials that can be created quickly and
at a lower cost.

NASA intends to transport 3D structures between planets. In fact, NASA is
sponsoring a project competition for a Mars colony. The task islieed a 3D print-
er to Mars and use local resources to produce houses there [4].

Figure21 Members of the Pennsylvania State UniversityRihted Habitat Challenge team,
with their completed 3Eprinted dome structure at the Caterpillar Inc. Edwaresiénstration
and Learning Center in Peoria, lllinois.
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6. Houseboats. More than 200 million people worldwide live along the coast-
line at an altitude of less than five meters above seailevd rising ocean levels are
a serious problem for many familisging in these areas. Michael Saavedra, an archi-
tect of houses in Hollywood, has seen this firsthand. His solution was to create a
budget houseboat called House boat. Houseboat floating house is able to provide pro-
tection from sea level fluctuations, hgaains and even hurricanes, it is an ingenious
innovation that can solve the housing problems of people living in coastal fugas (
3) [5].

Figure31 The Hauser boat shown in the picture is intended to be an econbimisaboat
that is resistantb hurricanes and rising sea levels.

Earthquakes, tides, storms, hurricanes cause a lot of destruction, and every year
thousands of people die, and millions of families are forced to leave their homes.
Thus, houseboat technologies may prove to be anlemtsblution to mitigate losses
that occur due to tragedies caused by climate change.

7. Vertical farms and gardens. The expansion of humanity causes great damage
to the environment. Among the problems caused by our urbanization is deforestation.
In many parts of the world, largecale destruction of forests is taking place, which
leads to a number of environmental problems, such as water scarcity, environmental
pollution, the disappearance of biological species, global warming and much more.

The Italian achitect Paolo Soleri presented Arcology, a remarkable construc-
tion concept that combines elements of the city and the forest to form an ecologically
balanced modern space [6].

Recently, the city of Milan in Italy launched Forestami, a tree planting projec
aiming to grow three million trees by 203 part of this initiative, trees will be plan
ted not only on the streets, gardens and parks of the city, but also on skyscrapers [7].

8. The future of futuristic homes.

In one of the latest reports, it wapoeted that NASA, together with engineers
from the University of Louisiana, is working on a construction technology based on
3D printing, which will be used to erect structures in space. NASA plans to use 3D
printing as a fast, efficient and leludget tebnology for infrastructure development
on the Moon and Mars [8].
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Moreover, it is believed that the smart home market will surpass the $130 billion
mark by 2026In the future, our cities and houses should be designed taking nto ac
count all the requiremésn so that they can optimally use the technologiesgshaare
andcgreere house Such an architectural approach is necessary to reduce carbon diox-
ide emissions, ensure environmental friendliness and a balanced lifestyle [9].

Conclusion. By 2050, we areikely to face huge changes, when everything
from electric cars to ggreere vertical lifestyle will affect the appearance of our
homes. In this article, | have reviewed just some of the changes that will affect the
global housing market. Despite the ditfites in the years of the pandemic, the fu-
ture of buildings seems promising. Not only will there be more competition to drive
innovation, the changes will also affect how we use and share space with others.

Construction software is a guide to new methadd technologies, improves
project results and reduces financial losses and delays. So it will continue to be ac-
tively used for designing houses of the future.
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The paper considers the basic principlescGireeré construction and operation of build-
ings and structures for various purposes. Theifpreand domestic experience of construction of
buildings with low anthropogenic impact on the environment is highlighted.
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KINETIC FACADE SYSTEM S FOR ADAPTATION
TO CLIMATIC CONDICTIONS OF THE AREA

To maintain a comfortable indoor environment, modern buildings must be able to quickly
respond to changes in the outdoor climate and individual user requirements. This is facilitated by
the use of kinet systems. Consider some innovative systems that allow you to adapt to different
conditions and improve the energy efficiency of the facility.
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On the static nature and the ability of buildings to adapt.

Each building is essentially a fixed and static object. Structural solutions and
locaion on a certain site are among the unchanged characteristics of buildings. How-
ever, if the behavior of a building were completely static, it would hardly be able to
cope with the unforeseen circumstances that accompany daily life: changing weather
conditions, behavior patterns of people, this requires a certain degree of flexibility
and ability to adapt. Therefore, a building is a changeable body, whose permeability,
appearance and activity are capable of rapidly responding to sudden and unpredicta-
ble chages in the environment and the needs of its inhabitants. Architecture carries
static and permanent elements: a person's comfortable existence depends on main-
taining a constant body temperature, and our survival includes building shelters that
maintain a sble internal environment. The architecture is static, but most buildings
include equipment that allows them to be more adaptable to changing circumstances.
In today's world, many forms of building automation are already commonplace. For
example, networkensors have been widely used in recent years to monitor and con-
trol various environmental aspects of a building. Sensors are commonly used to track
changes in indoor and outdoor climatic parameters such as humidity, temperature,
and solar radiation intertgj as well as to detect patterns in human behavior. In addi-
tion to this application function, building automation elements sometimes play an
important aesthetic and cultural role, attracting people to visit architectural spaces. Le
Corbusier used thetermh ousehol d equi pment o to refe
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or movable building elements. In other words, it is any equipment that allows you to
adapt the interior of the building and the environment to meet the needs of everyday
life. This list also intudes the mechanical parts of the building, which allow the inte-
rior to adapt to changing conditions associated with the environment and human be-
havior: windows, doors, movable partitions, active ventilation openings, blinds,
screens, etc. Maintaining cdaat conditions of opening or closing windows, raising

or lowering curtains or awnings while controlling fans, chillers and other air condi-
tioning machines is one of the most basic functions aefadied responsive building
components.

Figureli Fastresponsive building components

Responsive building components

Reactive components are defined as building elements that adapt to the needs
of people and changes in the environmditiese components can be higich sys-
tems that use network sensors ani@ors to monitor environmental parameters and
automate the control of functional elements of a building. In addition, responsive
building components are movable, dynamic, often manually operated elements that
allow the general state of the architectuwalvironment to be adjusted in order to
adapt to everyday needs. The automated membranes of the Institut du Monde Arabe
(1987, France) are one example of dynamic building elements. Their installation was
foreseen from the very beginning of the design andrnaated membranes became an
integral and defining part of the architecture. A system of mechanical membranes that
open and close in response to daylight was developed by Jean Nouvel.

Adaptive kinetic facades

The most revealing embodiment of responsive paments in modern architec-
ture is the use of adaptive kinetic facad®s.example is the building of the Al Bahr
office center, built in the capital of the United Arab Emirates in 2012. The two round
towers are wrapped in a weatherproof glass curtain.
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Figure31 Al Bahr Towers in UAE

The curtain wall consists of standardized panels with a storey height of 4,200
mm and variable widths of 90020 mm. The curtain wall is separated from the ki-
netic shading stem through the base by moving joints. Anchoring the base of the
moving joints (cantilever struts) are located on the basement and ground floor, which
allows them to react independently of the base of the structure. Detailed 3D model of
a separate shadeitiwith actuators, sleeves, shoulders and fabric mesh.
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Figure51 Facade element of Al Bahr Tower

The dynamic shading system is a screen made up of triangulation blocks simi-
lar to origami umbrellasThe tiangular units act as individual shading devices that
rotate at different angles in response to the movement of the sun in order to prevent
direct sunlight from entering (where?). The shading system consists of stainless steel
elements, support frame, alinum dynamic frames and fiberglass mesh infill. The
fold system converts the continuous veil of the shading screen into a lattice pattern,
allowing shadow and light to be provided. Each shade device contains a series of
elongated polytetrafluoroethylen®TFE) panels. It is worth noting that even when
the screening device is closed, the inhabitants can still see through it everything that
happens outside.
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Figure61 Dynamic shading system

In total, each tower has 1,049 shading devices, each weighing &5 tons.
The shape of the building in plan and height has led to 22 different variations in the
geometry of the adaptive fa-ade el ement

Figure81 Shading element
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This diversity has created the problem of the neadmdrol their production and
assembly.The shading screen is controlled by a computer, which allows a quick re-
sponse to sunlight and light conditions to obtain an optimal result. Shading devices are
grouped by sectors and controlled by software: theiposif the sun is tracked and, de-
pending on the angle of inclination, the sequence and degree of opening and closing of
the devices is automatically changed. Each shading element contains a row of panels and
is driven by a linear actuator that is respdesitr opening and closing once a day based
on a preprogrammed sequence to prevent direct sunlight from entering.

On a cloudy day or in strong winds, sensors integrated into the outer part of the
fa-ade send registered s alglenehts Alltsladirtgh e
devices are controlled through a central building management system (BMS). That
can follow everyone device individually or in groups. The system works with Sie-
mens technology, using automatic control, following the trajectorythef sun
throughout the year. The system updates data every 15 minutes, based on the reading:
of the light meter and anemometer installed on the roof. If the weather changes, the
automated program is instantly redefined. Power supply and data transmigsion a
carried out via spacer couplings. Note that Al Bahr towers were designed to reduce
internal overheating by 50% compared to similar buildings. Central Asia. In addition,
preliminary studies have shown the possibility of achieving cost savings and subse-
guent downsizing of refrigeration units. Based on the study of adaptive and respon-
sive architecture systems, we can say about the effectiveness of this approach while
saving natural resources. The use of kinetic facades contributes to the instant adapta-
tion of the building to environmental conditions, which will certainly have a benefi-
cial effect on the organization of a comfortable environment inside the building and
contribute to sustainable development.
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The article presents studies of the influenteremical and physiemechanical factors on
the destruction of building structures during their operation.
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s. j. ftesotsHdIlsmw

1) ftejHoOoOtedlsj dzt detsy ddzd wBh jj BMdZj H TS

2) HJjlsOdz desj] BBMdzj HisO Odzd J .

ltcjHoOtedIlsjdz' desj ddzd tsBh jj tBMdzj HIS9 O
MstczC yd?2 LHOdY ddd metsttkzy jddvw, L d&OSs
d Htezeddid RBOLJdOLZOB], (odkscOs " ddid M
sBl JEBBOdz des] BBMdzj HSO Odzd ] YLV jIs or
dzd 2 € Od3j dedzr = 1 Qow{dzfiplajtaddCOrffddky Htso Odzed d W d € M d
d rOttOSCIsjtedzr ] odH'™ tOLtkz jdd?2 (o B&dde
sfdase Odedv, EYyOMmlsSd Stk dsddkscts ©OL tekzh

LisOdztso dzfp elste bz ylsdzd J € O3 dzdz" = S tsdzMmistelz €
dd fwesdmMitsHdls (df tgaeseodsd Hg T o ugginT @ded d
J n WOCIsttoso . dzjsts HirdtE s IcizbstisYY sy Onls jj dedé O
0] NyJdedw o diOIsjtedOdzj tcOL dzd j dzt€ ¢ wEPE s
0 Os o  HOUHY Jolf Otk | 2o ZOX dzj ddifs d K B UL @
Odesitafl © Oded W ; tegla I GifjofCiad e BlsdEIsL H §j 2 Miso dj
dmiegld | zOydeOddzd jj dzdy S BdzlsOCIsso @RI HE Yy
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f sdzdzd Is; Edgtedgds L dW MO dzic s B OO tc Of 5 dzdzd Is
Hi2Mbeadj & MjdBhyj?2 yd d3j dzls©

[ dzw Bq’dz(j Jiig | CtctesL dsdzdetsets tcOlEdedz M § o
COtwBBdzdL Oydd, MMlsOo O dtsotstsBLOL 59 Odzd 2,
fsd L z¥ lsfﬁﬂvdd&OH JA§Ssd § d3j ssHT  dMmMdzy Hise Odad W

RiMMdzj Hsoe Odzd] ~dBdyYU MEises MMisOe O dzso
f sH HJB Mdotejjmde dzs?2 MtejHr , HtsdL o sHdlsw
Isjteddd yd MStsets d toj dzlscj desflstczC sktedztse 5  d3d
tcOlsstedz' = EMdzsodwnrn d2O0O tSBLOL yoOm, GIlSBB tcOdzC

RLEYJdedy MbtekzSIskzteds = dL d3ififeifdm{ddts e j4ls st
dzts?2 &zzfr, HOBEMj2Q2 dzgiBtsdz 5] ko j dzdyd ded J .
9 JtorndztMmisy BKLOL YyO.

g4 fof@shi 8 BISCtesMEfdy MSEsets d3j stHO o
fste, Istejhddz d Htekedr HJWJCIlstse, tOMmf ds
Gts COdigetz O szdzd Isj dzv; MsMmistswdzdy CBdzZlsOC |
Wstedgz, ttOLdBjtc d Ssdzdyj Mot tc; OL o3 te

JftedHjdzjded] Gadzizs dde COteBtsdzdL Oydd B4 |
oJdzdyddzr otHGSteBHdSEE f8COL Olsj dv to) .

I lOBddyd fwde jHIkdBYOQI HEBEBEEW § JMise
CstetesL de d HJWJjSIlr MmMbstesdlsj dz2 dzr = € sdzMmists
L sSo Odzd?2 dzj f sMmtej HMIse j dzdets o dzdwes h dr dzO (s
Cdtefdydi?2 d hlszCObiztedzr » ttOMmMlso tsteso .

v OB dzdTYQf L1 Cassd ud ME sd HIi@MEBYEHESMEY HY Hag ¥ j CIst Mls
MistelzS yd2

stsdzlstck | JHT dL d3j dzj dad W 1 SotstsBtcOL s Odad W

glsj dz dlstczCsktcdes] w©WOL-[BtoOLSoOdzd) o 1§ StcO!
Mo sHEc ] - tcd OdzO C tsdgmistczC UMistezC yd2 Cted Mmls Odzdzts e
CterIsdvw, i kojdzdyudddj &3 cmMj tedzetsC dmdzr = Mtsdzj 2 MM

d3 dzlst dzd § , dzOfgif bz blzdefp sy H2MtS 52 ttOL ( Msdzj 9 OV

I BtcOL 59 Odztf p Sacte k36 6 O

b R I T e

: seostetse jHSCdm h jdztsyd
Tduo d ¢Ooddl2  (r) § we.) d §@oFde
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B o0ddj (o' hj&C[BEOL S Odzdj o SH SO
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dzy 2 ( dL g jmyoOddS,)dzsyd 2 d Octd MMmdoe dz' -

H Od3j dzls Sffots H efn@sdytwia

- i [iMmlsdesy §otejyHjddld
&5&?'5981msmsd21 dz j bEjh(BjsBdkO) o &) MsOD
:c:th'd3r’ c edv CdOHCd d BjoCdr ujdd? oMz HiH
Boéchu dzj dzd ¢ OtsObbktdaf cOL Bl j BO fsSHEZS G
o m MO d B e Cdd Wiy diL0) fed fmorhjd
I ndddui MS B2 Octej Mfde
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] T otsSHT

t Jzdz! IsOlssd3 asipdzjjHetise ArpEdifls sw dzgd W Mistesd Is §
LHOddWw d drelHhwisOdzj 2 w o dzw

DftedyddzodHr HJWjClstse € sdznliste Wy s v flztsth
toj BBsdzls©® ddzd HOdz dzgj 2N j2 dr {1 CMMf dzEOISOYydd

2) o dzd W dlzd | s Odzd yj MEdma W OC IsstE®1 tc MEO] dEJE
MstetsdIsj dz dzf = S tdemlstezCyd?2 fHted dma + €M dziz C

LOC iz yjdzedy B8 Isjrdzduyd MEsd3 Msmistsw dzd d

[ dlsjtcOlskztcO:
1. w1 d1 -1R2001. B Moz Hs9o Odzdjy LHOdzd?2 d Mststelzy j ded 2 .
2. skdzdsOdetso © 1 . 5. dlstotsdpzdzOizO] ¢ BFOISRBOQ dy. .
3. rz¢ 1. u. frdstcste{tisLy i dzf - .19 S geffdsiedXCdey Gatdis4 2 4 ).

2R r 1 rt131 R8U[ [ 3 R H[ UR

vurs 628. 16
dBdBlZdZAZzZO ¢. MisdB BB JB8. (sSOL L d&d)
v OkzB OdzH d jOfiEINtRimsEy.. , [ [ s (sOL | ¢oud)

ltrrvzeéec clr fa veml J [ JJIYRRCE U S R
IJrx® Wl Juvr1 ARG

] fkOl! j ©OMNBOlkteds O Isfw wisdhSd] Ijodsdksd
[ 020®OHO Y OftsdH' 8 bjRdsdsedY Ot Kj d Mzur s

The article discusses Japanese technologies and methods of wateapanfi

14 3dzé dzOL " 9 OB Is edgsH ddsR § Iff zOMz) IstfsB o j tor dats
Hts2. dydbojlsmw, ybt do JjBd] Jdjjbshy ¢

B steso oasHT . [HAEOCt Csddyj Mot toj Mdes?2
Yd dztse j Stsd3 o € Oyd fiplsiy J dig rddsiasR s D tsdiczd s mils ©
&zt 0,8 fHftesyjdzsO ofMmj2 otsHr; Btsdz h OW yoOMml

sLijte dqdzd fBHL j B -~ 9 tSH.

CYitsdedwY MuyudlkOjlsmwv MistcOdzs?2 BJddz! dgf = S
dzd y4 mMseots BMOHGCBe o dzj 2 MpisOdEARY Js WJ B 14
ftcjor "NOjIs MejHdz] BJetsots?2 FsCOLOIsjdzr 9o 8
f dzslsdetsmisd dzOMJ dzj dedw o tsHder § 6 MEztemr dzO
Hezh 2 dOmjdjddYy o cetsH) o ctisddd MsmisOo dzv
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Fioso @CIsdwyd MGd cftsddw LOdddkOjls 91 dij mists
dzsfisd otsHEtS2 dzO[lJH kM E d2OMj dzj dzd v

vy a3 daj 3J dzid, dzd mMdzslstew dzO 56 teOdzd yd da
Hidtey doOjIs dzgjtftejter ader 2 1 SCtsdesdidyd MEd?2 s
ZO ftotsdgr " dzjalzddz f todtisHH'z o MsCtsets 1 C sdzsdzd Yy
B' ssolzé¢ otHEZ © §jtodtsH EZteBOdzdL Oydd. ufBlL
dzdw otHd &3 toj MtemMOdRd L O Mujls ttOLodlIlsdw
Motso Odzs | S sdesdBYJ ME sz tsmMiskz ¢ sdzed d.

Citsddv dfdatarigiHlisfls j tej ¢ O " £jOCIs jdfj datsdatOs
Isd -~ dztczs®d SOC Y Jd birmddtedd M 2MBsMiss2 ¢
tclLlzdz sOIs] MstcOdzO HtsMIsdedzO BJteso e dzd+
FftcOQo dzj dzedWv otsHdz B3 toj MztemMOd3d. s ts8W Wafyy-d |
H ' or tesp ftsylsd Hts 80 sy dzlstsoe O Ctst W
MemMisOQoadzv jIs @B dzjJ 10 fHtesyj delssea. v j n detsdzts
B2 L O3] yOlsj dz' dgzs Mmddze, d GdzO Iy jls o dz
ndeww fmet? B dL dzjthH dz' fgm{v L Ojdhi @) Ofdisd o dzO
tctse dzj .

[ 3B teOdzdzOV Isj mdesdzsec v Bydmils¢ d

cCitsddy ddHdtkzjls o ddty o B dZzOMIsd d3j ¢
HT . 1 dOfmlstswh jj otejddw wWitsdhSd] ftsdL ot
BJtctsotsets tor dzgC¢ © 3§ @3B o O dz ¢ H tkzd Y ddDIs U tc BB &
B3 BBtocOdzgdzr = focsHEZCIstse BKOdsets MO,
Gt WW JjCIsdoe detsfls & | dzts BMtse § dedets ) dztsY. dz” l<
tdmelew fsCOL Ols Mw Mdzdh Ctsd3 Isj - ded ydzer o3, 1t
ter | d&3j @3B Q@EErsic dlsj, ©O LOLjd ftojHMIsOo s
o sHBf BHGEBIsso € (.

1 St ddz steOyd ts dzcodFvd3] dgp dgOEADPzO [ OL H §
BB BBcOdZO HA&zZW EZdzOo dzff O dzdizef C ORI d PdzF OBY - d
dzr, tOLBjtesd3 Is 0,1 Ht 1tkdoOteBdilsieOmogth
9 SHT Hdzw ftesdLotsHMIsoa O fskzEftcsotsHdzd & 5o,
teddzt dets? Wddz steOydd oddzO d #de©® d Is. H.

17 L dz IstG(qu’dzJ Istc Oy d 5 dgdEaly] dBlc@uiaO0P dzO | OL H §
B BBORO HEW EdzOo dzde Odzdw yOfis d dets dgj IsFOE do
Hs 0,1 dRBJStesdzjstc®. RMItsd LEzjlsmw Hdv EH
zz yj dzdvw Mmoo jtor ydMmists?2 otH' Hdzv ftosd " dzj dz
dz" = o9tSH HMzVv 9o t5dzts CriZzd B 2 Yt tdasaizddts dz patzdzts ) Is

1 1 OdzgsW d dz' stc Oy d ts dzdplbt3] d3gaB®® tc O dzQ d3B tc O dzO
Hydzj dadWw Y dHSEBMISj2 HdYW EZdZzOs dzde Odzdw yOfls
ZOdsd3j stetseo . RMy sdz' LizjlsMw Hdzvw EHOdMzj dzad v
WOothsdzse, BEZHOdzj dzdvw C i3 tsdzj dzlstseo dzOS d§ d { t
17 [ jJ 3B tcOdzO tsB ts@si@sDhgg) dzB tc © dzO) . t OL H j dzd |
BtcOdzO HdzvW EZdzOo dzdo Odzd W d3ts dzj -& dz@rdzty d3 jqldstiatisson .
fsdz LizjIsmw Hdd&W tOLHJdzj dzgdwVw dzj stec Odzd yd M<
dzj ded v BsteMC 2 otH™ d Is. H.
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[ J 3B tcOdzr tsBicOlsdetse s s fipeigoipias oy iy tdsdis HLj Iz ¥ s
BstemMCs2 oHTN . [ JBBtOdZO tBKOldtsets hdsmC

fmMCOjls tcOMmMsotstedlsjdz (eHE), das dzgj ftetsy
{ i Mdzj dad § d3BwAYC §H daidhis’™s | dzdzsj ff tod d3 dz
3] 3B tc O dedzt=x2. yfidds sdo Oydw otsH'™ MlsOdetso dls
ofmMjds dBdtey C0OC Hwsyjmm ydmisSd cetetsHME C
BB BBtcOdz SBcOIsdetsets sMHBsMO o HEY sdzdzj dzd j
ted ydets?2 Mlstsydes?2 otHT' o] otsir Sfitftso mHOdptg2 €
HT . 1 BBHdesdz dL ftoedd3jtese 1 I1sO Wddz' stetso Odz
ftetsd3r " dzj dzdztsmls+ .
v OC Y J O JHJIMw HOdz dgj 2h j J tcOLodIsdj og
Il 1t ssd3 BBy IssH] dJ BBOder MF d UF
IzGtGG)nBISHchVq’ OEt@ o dzse s dqdzO cetesHME dnR
Eid dzdw dzOf tcOo dzj dz@ 2O BBdzj § dBOMh I
dztsaf;o[ MBR Hdzv ydmls¢d MmMissydse = o H
O sO¢CYj © BBd hdrn dOMh IsEXBYO-tc @ hsdddyC
9¢d RBOIjtdOdtss d BGBBtkzHtSo OddwWw 9o ¢
Odzedz" | Ctsd3ff sdzj dals' .
YydmlsC O otsHBftosotsHdE2 9tSHT
SteBH MOBkzicO tOMftsdksy jd ¢ LOfOHE s
sls yYyd dzstcO eBBsHO. 1 H §si dz OdBOsHOp SO, W foErHZ
Mstets j dzdese s © 1653 GeEtsHEz o f(fjtodtsH GCHES H
Yyj dzlste G HTts. RMssydzed S sdz s’ jots?2 -o@BHY oo
oMo tsHdsets COYjMmMlsa O 1 Iss?2 abbd EstcBAstcd
dzdj] o tsHTESH totsofSHHAMRts offstsffdzy bkseéts S OC Bdzd L
MlsOdzydwY B"™ &ZO L OwOY j d20 Ctedilstsmtf stedHdW &3] .
tesds, © CGEBteH] o990 jdzd Motej dij dedzz® fMmd Mmlsj d3k
ClsO EMlOdzso O dOYOdzZO OB BIsOI! o Of tc
Ctozf dzgj 2 M pidzedgd EMsOdesotsC 5 BydmlsSCj otSHT
[dZO tsBttOBOIr 90jls Hts 30 000 SEBdyjmSdrm
500 CEBduyumMSdr diBjlstctse otsH'™ 60 000 vy j dztse
sdzdatsis! 8 Edzd ylstsy dls! € teodfridas fipffLts tofif Haf @y d dz'
Oter, lsCEZHO kO ftwtsatsHdls yYyjtejL d3j diZGB tc
stesdz f sto, dmf sdz L v -dg d&kiclste jsdzdz] jo S @ alalz,
Odztso € d (0,1 [10).
[ 3B tcOdzdz 2 Bdzs¢ MF fp Btsdz hddz HdOd] Is
Ylsdedqv Ctodf ssmf stcdHd?2 HJOMj Istesdz 5 d3d ¢
MemMisQoadzw jIs 2,0 &JCtotsdzj stcO, Ylsts Bfs
dzts MMmisOd 02 ¢ BT tcBBLIstcO. 1 sdzj j CStolzt
szr]QG)ls,JI otsHE YtH HOo dzj @fjsigse SH Ylsisj H
G s
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stcjBdzv jIs 600 000 Skl Bieso RBHpigEdkcets Hy Hz
dzdw MmMtsmisOoadzv jIs d&zdh* Hoej Istejlsd Bls 1 Istsets
Bsmis: 8 fsorh jddw Ektetsoadw MOMmstse j MY j uj dad
tcO2 tsdadets] oBBHdS] OGj dzlsmMlsoas AkSCEBSC O, Csls
h jMmls: cfpledg'H stphtsj dzC s, BGHds OcGj dzlsflsots ot
dz2' = Bt Odzse o d&zOfMisd © ©WO2tsdzgj] AkZSCESCO.

st mMdzj dzd ¥ BsteMEs2 oBH', Clstster 2 dzOyoOdz

Kjdzaste it Mdgj dzgdwv BsteMCs2 otsH'™ fHUmi no
dzOL o Oglzdpxtf H L & 1) jIs BOSC Md B3Odz dzlz¥ H dzj o dzlz
50 000 SEBdUdIMEdms &Bilstetse d wWodzw jlsmw s+
mMesttkzyjdd?2 o cisddd. | did dhfsd LkzsIsh
dzd X d, d HiHflleddQdist J6E sdzls o sMis Odatse dzj o
HT (Mttslsdesh jdzdy Tt Mdes?2 o tsH[2, o tMmls Odzse

Teddmls] BBO L OBt oddHBEfik) jIs o9 sHSL OB Stedz
Hi¢ Ctsdzs 20 000 C9oOHELGOIAZ 7 ) stlzBo OfQO
Mstswdzdd ¢ sdrds 6B4j0tc jdgjAstallE» G dzzsddzy 11, 5 ¢f
fosLosdzwjIs Wddz' stetso Ols BstemMSzr oBHE Yy
Hy2Mlsadw otsdzdz d o dzdwdzdwWw dzO ter Btsdztsa fls
HsL OBBtodzz MG o Oy ddzz MisOdeyd d o s dIs &Y fipH
o jtondesMmilss 8 dstew d MCoOyddzes?2, i Istsdiakz
dd COr {tdzjteedd Hdzv fitej COYsd.

11 tjHOOdIlsj dz dzOY s COSHO JtosaBHJIS
BBy BBteOdzz UF HdzwW EZHOdzj dzdv RIS teststec Oded L d3
dzd j sz jIs SCdts 0, 2 &BjcecOfoOmMcoOdzy ([10).

TrokaWOLd 2 djlstsH BicOIls ds{ifag® s dzj s
ftesy MMy dBJ ZBicOdzdzse 8 BB Osdzsets ShHd3asmMO
ud
H
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z ts
g

sydh j dzdzOw BstemMCOvY oatsHO ftotsntsHdIS JjL
1,45 i3 dzdzgd sce® dztf Selztlz M o dzlz Iste | dzdzd o3 d Odzd |
odzjhdzdd3 HdOd3d stetsds 0, 14 B dzdzddzd ste©® § tsH
ltoj MdzOWY o tsHO, orlsjCoOshoOow dgL 1Isdms Steh j
tcOdz) dzgz¥ BtOlsdstshdislsdyd ME ke d3jlsEs Ozt J
YydoeOjls tcOodesdzj tcdetsj] COyjMmMlsots otsHT .

114 S jtcOydy (dgjteedy ls HOodzj dzgdvw € tsd
MmMEts?2 otSHT , CelstcOw or asHdIsMw BjL fleat
dsmw o dmyfsd LEkjlsmMw Hddv fdlsOddy domtsmO

] jteQastslsC O Mmilstsydzr = o SH

1 jtlco sdzOyOdzr dzOW 3] dzB tc O dzdzOV" Bt OB BISEC O
ZzOv BtOBBISCO RO, EZHOMV,jls dzj stec Odzedyj M¢
otsHEZ 1 CoadoOdzj dzlsdets? ydfmlss?2 otHj. | OC tsdzj
dzi sseo " &3 d U3izk yijjaizd@dzy 2003 eHO [l dc ofs
sBr Yydz' j] otHBSAtOdddzdh O (fjtotsdzOyOdz dzts o
dL oBHBRtcOdddzdh {(ohmiskzfOjls o otHBHftcso SH
NEWater 1OCYJ dMfsd Lkzjlmw o COyJdmMlsej
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[5 20 ®6 d®OtseMisOdztso C ©r NEWater f jtc]jtcOR

tcso otSH' © Hjd . 1Bdj] 90% dj ©3BicOdz tsB tc
sBl JCIsOR, B ' dzd f smisOo dzj dz Wi sdei & d d3d
Corporation d Toray | ndust@€Gixejs)t. dzGd=dog
MsOa dls! & BBcOdzr BGBOSdMses BMHBsMO Hddzv ¢
228 000 SCkzBtsd3jlstctse otsH' o HJjd , d2OyOdzts
&ZzO0 2009 d 2010 GftsHT .

J Mtcj Hdz] Mictsydes?2 d HBdZEsSMiesydes?2 § j tofr
tcsfglgf L dzj MO, Mow L Odgdzse s M otsHB2. 16 HOdzd
mMsd 1 dfftsdz ( COCN) , © 2025 cetHE Bl j &
Bledzls 1 Itcdzdz. djdz (sSCtsdzs 10, 75 gdztcH H S
sCtsdzs 10 ktwdzd djd (COSS&Bd L0 2 §{ BkiEL IsH
Czfs¢ d mMbtetsdlsj dz' Mlsa ©, d BBk 100 IIStedz
Hdzw oeMmjet ter dzg¢ O, 9o Cdzt yow ¢ ZOsOyde c

My dz

cisdemMSCdy otHde j ftesjCIsr HEts Mda §tstc t
& j wOBsls’ . 151 &tdtzOdgPdlsdedsj ¥ Is7 @K tcPtied B j
dzd¥ BdLdzj MO d LkZftcOoadzjdzed® d BlMlsOsls tslis
ZOL T o Op tBH B & [0S ddsomisL HOdz Mo jls, ftodL ¢
mMddz: dzr | Mbststesder fjtejHtso' 7 IjrndsdBegX -9
sso d EZfteOodzj dzyj MSdj Mddz: dzr | Mbtstotsdg W
kO, ©OLKOBBISOdzdz d©3d cMmikzH OteMmise j dzdzr d3 fr
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The given article dealwith the issues of water resourc8surces of water pollution, causes
of water pollution.

dlzc ] MzteMs OC s dzs Wiff ¥ B qzj dpQIdED talg dsaizk Y @dz * 1
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GdJ, sjw' LHjtGe] YpDdzg B"RdlklsOttDO CEeEf d&E &
YOlslst &zOMmMlsOdzz™ dz IskH'™ OH T .

pdzj oG » mdzff E dzdzH fctefin@dgH 'Cy IsOtds " fighly tets edzjj CE Is
DfMjtc Jj'sgg HifzHT W dOMIsOdzkz" dz@ w dzj " L6’ fmJByJ

vtteds” Mlsr Yy Y Qars'yysdpgfs j 6 dz2 Ml B jJSIsT d
H" Y sOted3d dz dzOMmls ©dz0 O dz, sdzOte EZOyYyr"Is Ely €
sjte'" i bpMmMjte JIsiH'.

b dz hOtekzOhylEzrdotcE @ ¥ dzf O dzgH O Y SdzH-Odz' &z
Yrhisdjtedz ~dd@zdv dz" ¥ L OlsOte Mmkzdzj dz h 021 dzr ff,
ZOMsOdzer dz IskzH "™ tcOH T .

[ O2 OO0" ffr HdIsih@2 " dz H Il dzd jJdzQde LO s Q3 13" daC
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This article discusses the systems and types of water circulation in nature.
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This article discusses new technologies based on membrane technologies for water treat-
ment in centralized water supply.
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Water pollution is a big environemtal problem, but modern methods of purification do not
solve it. This can lead to serious environmental consequences, since no living creature can live
without water. To solve the problem, it is necessary to identify the sources of pollution and existing
ways to solve them.

Based on this, the purpose of this work is to show the existing problems and suggest ways to
solve them.
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The article discusses legal as well as technical and economic conditions for the operation of
heating companiesncluding aspects of energy security. Selected innovations used in the process of
heat production and supply have been described as well as modern technologies and IT tools that
improve management of heating system.

v fdztst dzgj e IsdC O tsB jYfisiteyidsod@sifiids oy dteBdz]d it
ftesd3" hdzj dgdzr = Y wlstcjBdlsj dzj 2, wg dzw w fry4 9 O
sd3dCd. I ddtscdr MistcOdzOr Isjfdzs ftesdL o
dz" 7 dimstsyded ¢ O (Ijtf dzseo OW MmdMmlsj &3O) .

ltesyd Mg fsHOyd Isjf dzO { s dnjdsfpisly jdstey dis j4Y
MdzOB Y jdzad VW, CtlststcO)j :9C dzs yOjls Mmdzj Hizs h

T sjfdzscjdej edqtelze M dj dmssydedsd, ftetsdlL
hjj dzzyder &5 f OO stcOd3, o dzj SBRtsSHJBSA §

I jfdzseor j Mmjlsd, §tMmisOoadzws hdj Isj{f dztsdat

I sjfdztsor j Bte@®l k% Ydoj tslsj ff dztsdesfpd Isj dz2 1y
f OttOd3] Iste OB ;

1 odzzlstcdHsd@Bseor j EMisOdatso Cd, MmdzOB Y O8 h
dis d3

vy Skhdj] fttOQoater j, sirnddyd MSdy d 1 ¢t

sifdzso™ 7 CtBf Odzd?2 IteiBlk®¥Ils L OLtOls, ¢ddzo j
szter d fYteddsj daj dedj ddzdztso Oydtsdzdz” = tej M j dad :
o Odzgdw Mtsotej d3j deder » Isjrdesdzced?2 HtosdL o sH M
fjtejHOYd, O IsOCy] ®twecOddL Oydwsdedz = dL d3j
Clif Odzd W =y 4 dzls te O dzd L] spd@ dzd@BMO & ldsjfiffw dzsHfrpdizEGRiB yts
Y MEts?2 ddWteOmstezCIszter d EfteOodzj dedw fd Ml

70



[d bd teddd dzOdzels™ ftesyj MMO Isj f dzsmdzO. ¥ § dzd v
U dzsmdzQeppgsdedflg 2 ftosyj MM, Colsster 2 HIESC
Mlsoets ftocsBdzj 3 9 B EZOME] | B szt dd?2 O IO
90dzed] t©WWHO kcEtesL BjL S OMdesMmisd Isj f dztsfrydzO 1
dmfsdz' L so Odzgd™w Isjf dzO R OtcOCIsj todets, yYbsts s
hjded?2 otLddCOjl bktsdz S5 o Isjyjddy dzj S s

Miypsdzstesdzy] btes, SCtdzdyj mMset Ijff dzO, i
slstsf dilsj dz dese s fMmj L 5dz0O, ZOf oW &3z L Ooa dMmdls
j ki jteOlskzter Sty O j2 MtejH' . CCMYf dzzOls
ZzO tmikzh jMmisedzwis' Mw ¢ dBYC ddzgO HsB e fiplsls, st dy
ftcd MmMdedy jdedd 1 dzjteectsf tslstejBdzj dedw, ¢ tslsj tc
dsiB3d yuj MSdr MotsBtecOyJdd?2 d eLHj2Mlsedw da
mMeke BJjLBYfOMdsMIs: o MmMdMmlsj 3O Yy j dzlstcOdzd L
odzd W lsfUgdtdf] EfmMzsedw, o Issd ydmdzj: MmO
s, dzajLOoadMmdds tsls ftsetsHder » Efmdzsed?2 d .
JqdW tcOMlstczC Iszter Isjf dzsmdzOB Y j dedw™ d JjJ dzOH,
EftcOodzj dgdWw W tcOMistelzC Istz& g Y s dzd f s @ dzD B X 5
YOshdn Codi3f Odzd?2 L Oadmdls tsls oL Odd3tsH j 2 Mlse
fsdzdsdSd MbtcOdyr , ftososHdBc2 o tLORE OR to,
fJ2MEBEets atss L O.
[lsHjdzt dz" | ddzdzso Oydd o MmMdMmlsj d30- wilsts{ dz
dtseo jtoh j dzgiso 5o OdEd jo ddg HAcdetsalfty ¢ dJdzdzts o Oy d 2
Csdif Odzgdwv s o9rlsjC0Osls dqL EfmMdzsed?2 dzjtecjlsd
Bsh dtsfisd, Mmddydddd MssddBtshisd Isjf azO HdZW
d BB n dibstsyddtse 1 djteedd d §Yslstejrdlsjd f
spMmtf j ydls! dzOH § ) dztsfls tcOB SIsT md misj d3r ts
ftosyj MMO HtsMIsOaCd Isjf dzO. Cdzj tedtst WW jCIsd e
dzd L so Odgdzts?2 Isj f dzso 52 Mmjlsd sy dats 1;’1saffnq’lsJI
T mded 3 dedv fYslsjte! Jtod §jtei;HOUS s dzO
1 fteso jHj gds ZEWHNS SEs OdOdzd L O IstGIZBISg’
tcOL dzd ydz" » EfmMdzscedwas 1 CMf dzEOOYdd (cdHtOE
1T+ Sy dzf@dg yGdsdzr Cdn dMissydedcso Isj §f dzO
4 &g

fnd mls si §;dztsfdzOB ¥ § dad v

1 adzgj Hicj-dedzlstcE d3j dzlstseo f totsc datsL d to B & O bze W
CemMesydzts?2 (5 fesedetsLz f8ESHT ) d HBA&G
CsejdzgjtcOydd Isjfdzsoats?2 L dzj Sltedyd MEs2 1
CGBHMdzEY HdW dMftd L, 59 0dzdVY ceBBW ykzr otsHE

1 dmMfsdz' L9 Odzd] Ijfdzser n tWjL jlcolzOtese
ydwan) HAVYW BOXZOdMdttse Odedw Ctsdzj B Odzd?2 MY tot

Rdzdzso Oydd o yJ dzZlstcOdzdL so Odgdzsdz s j {f dzts ) dz
Isj mndzd yd MEts?2 ddWtcOMlstezCIskzter d Ef§ tcOo dzj dzd
Is j f d&zO. sdf dydz 4 d dzdzts o Oyd d, o dzj H Y dlzdz" J
ftej HMsOodzj dz@ o IsOBAZdYJ 1.

71



v OB dzdiw@ 1 ydg' j dJdedeso Oydd o Isjf dztsfdzOB Yy O h dr € tsd

. . " N VftOo dzj dzdj YtetsdL o 19
v dedud koY dde e Mg mlsjds §jtejno
I dMfsdz LsoOdzdj bjfdtly OoltsBOBdL Oydw Isji oz
1 ftedd3j dzj dzd j czso ' n Is|T dMmftsd L so Odzdj fyd Ml
© odH] c{ljlstg;dz—lsd@sm dLtsdzd|Hdzv disdzdzés® o Lk tcOo dz]
M MdMmisj 3?2 MdedzOdzdL CIs(d;
ﬂ@quwqgoqu Isif dzse |1 dMmY sdz' L ¢ Geliplf o Iz dz T dlzls
Ldzjteadd sdddL Oydd d Ekf§ 0o tzid
1 &3j ssH ftesdL oatsHMIse O|ded &3OV ots 9o dzd @30 dzd J
cdd d AtdEsHEsES ftesdbkzmdase d?2
‘HadzJHtGszo[J ssf dzdeo © 19 ¢ tod o3j dzj dad J ddzls j 6o
cdui ME B2 ;d20ctlzL € 52 GOdgslys s B J MY j U ded W
T fMmjls: mststhZHdzunjndgraaletGOadZJdzorJ BdL doj s 3
dMistsydd S @dfg + dzj 6@ 1 tor desydz’ § BSHj dzd H
Tjndsizsedy ftojtsetcOlsd § dztsdzO dppgodedi vy dzd v o
Is j f dzts . sls s dzj dad v .

Rdzdzts o Oydtsdedz’ § tod hGjldiaftey] o6 jdddgWtaadDipisdic zijo W |
dzdw i3 o MM Or ftosdLosHMlsa O Isjtf dzO, 1 c
I3 sfddeO® M dide# " j?2 dOckzL (B2 d&O etk
EZsOCCkdBzdzdtczs h dr EMisOdatso € . l fjtejHOsN
ftcj Ho Qtelzfsls [z sdzd tetseo Odzdzr § MdMmiIsj 3" Istekzs M
hi?2 dLbdvyddzdes?2 Bt YS | .

CucTemMa NoonenHKH NMDUHATHA DELWEHMIH

MPOrHO3
G I S MporpammHoe obecneueHue ana norogpl

onTUMM2aL MU

nNPOrHO3 I

MOLHOCTHA

N ﬁ_ CHUCTEMHBIR gHCNETYEp

CUCTEMA OBOTPEBA |
T

MCTOUH MEK TEMAA SCADA MOHHTOpHHr Onepatop Oneparo

< OHAnakH
KOHTPO/b

HacocHble cTaH WK

TennoBan ceTb

TepmanoHble LEHTPbI

t dinutso toj d3d Mga@s J ID HozWv Bsded ststed dza ©
Zf tcOo dzj dzedwv MmdMmilsy Bs?2 sistsyf dzj ded W

] ®B&OMIsd kftOodj ddw MmdMmisj BORG §sdL
cdud MS dQy ddlzdssstod e O Is W  dz@ daffigfotz digj AS 5@ dzdff j
&j stcOdhdY ydd. RrRMIcd Lo O0dd] ©LOMYEtEjHj dj

72



sdf O SCADA fsLotd"jl odLEzO&dLdtss Ol! t
ydtdedets Y cOodzvls! t©OBBIE?2 158 HzjOHdde CRY diaff las
Yokl kjCkhbks 1CMfdzOlsOoyds d o' hOsls
6Oo dzj dgdw fjls: 6. JdzjHtejded] Htots5ctcOBBA A

no 1
L dzjtecjlsdSd, BB iMfjudoOjl fomlsswddy 2 € ¢
dzj dzd¥ d HOJ s dfLdgeiwaiibes ! fdsd®lsd ud MSdd d
v, otLddCOshdj o toj Od dzF & I fiybipelshy oisr o .
HdzW dBsdedlststcddzc © d EZftcOo dzj dzedv MmdMmlsj d3ts?2 ¢

stEdif dzj SMdzr 2 fsHOBH § fsyj Mk bfftcOs d
dzj dzgdw Htsdzy j dz o C dzt yOls! dzgj Itsdz? S5 Isj - datsdz
Sdzdz" § tedhjddv d sy mm’ fGeddvisdw tejhic

10€C dz¥ yd dzd J

RLABj dzj ded™ o 1 CtdesdsdSj MbwOdy , IstcjBtso
M2 foddlsdsd, IsjdHjdydd edL dsjHdgsddey dif fad
orh jddd 1 dzgjtedjlsdquyujmeéts?2 BjLBYOMdatsMmisd, H
dzdd fm yd dzv & 9Oz Hitcj ded W  d dzdets 9 Oy d s dzdz" ~

O tcOodzj dzgd?2 d HJOY OLtsdzO dL d3j dgj dzd2 o ff-
ydd d fsbtejpdlsgzdnt s dzv fsige j o O da' 5 7 6,
Hdzw  dBtsH jtededL Oydd d ©wOLodlsdw ddzlsj dzdzj Clskz
sBrHd®RS] ftsorh jdadj  dajteetsi WW jClIlsdo datsfylsc
tjH! IbjBlZjls sorhjddw slyr d fMmded>yd ded®

f
dsHjtedzdL Oydd c¢jdaj ook " do bkmMsOdsssS d
cj Odzdmisdydes] foscdsL qiese Odzdj MmO dzO
sfdlsjdv, O OCxy] ©OMhdijddj mMijChked L
dzts H deth)y Mils j di3" v C A) 1 de@ey g Is Js g~ GifeqRtsdgdialz v G d -
COLOIjdzj?2 bjekjls dMicd Lso OddY Mo ]
bftwOo dzj ded™ Mjlsw kg, € ©lststed jizi kol dPdgs s dy, o
NdoOshdn fsyjmm' feddvisdy tjhjdd2 o Gt

Jdsj Ozt

1. Annual Report: Thermapower industry in numbers 2017, URE, Warszawa 2018. Bui,
V.H., Hussain, A., Kim, H.M., Im, Y.H., 20C%timal Energy Management of

2. Building Microgrid Networks in Islanded Mode Considering Adjustable Power and Compo-
nent Outagesnergies 2018, 11, 235#pi:10.3390/en11092351

3. Directive 2012/27/EU of the European Parliament and of the Council of 25 October 2012 on
energy efficiency, .(OJ L 315 14.11.2012).

4. Goffin, K., Mitchell, R., 2017. Innovation Management: Effective Strategy and Implementa-
tion. Palgrave, London.

5. Im, Y.H., Liu, J., 2018. Feasibility study on the low temperature district heating and cooling
system with blateral heat trades model. Energy, 153, 98899; DOI:
10.1016/j.energy.2018.04.094.

6. Olsthoorn D., Haghighat F., Mirzaei P.A., 2016tegration of storage and renewable ener-
gy into district heating systems: A review of modelling and optimization, Solar Energy, 136,
49i 64.DOI: 10.1016/j.solener.2016.06.054.

73



c [ r628.1

r Ok dzB @2f,.c1.. | kz d&3d dzjro'l wOrlsy relr8 O Uslss Bffls z H j dzls
VisjtfBjtec ] difs.o10. [ k& dzd dzjr o'l uvOts) jdigl€0 '

UGJIRIR vUI 3 [t1O01RSO[ 3D [odvvdrur ¢
PArruvrjwprzyr 3 313

I nudz BOSOEZOHO Odglstetstf 56 j dgH " € Ot ®z@EPLUHs OGzizp fiy jiste
ter, dzgjc' LG ftoetsB dzj BOZOBAzEZY p @jc OdzOIglk O &B i OMIs O tzH o
H' BtteOdzd ¢ Odzr 2 dzOMlsOdgzH Odz MOGH jEZH 6 BO6GT LHT dzr 9

] HOddzs?2 MlsOls! j t©OMMBOeds 0% s fklsd L OCt
Mlsodjd OdidstoRy & @lsdetizs s o ®, hdsody j §tose g’ d
L 2Oy d Beipgos 556 fdosHds?2 stH' 6l StdOdduj M sa
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The research was carried out on the example of a radiator unit consisting of a heating de-
vice, an offset closing section (bypass) and control valves.
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The article discusses the preparation of Korean houses for winter.
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This article discusses issues such as the definition of automation of the heating system, its
purpose and the benefits of using an automation system.
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In this article, we have considered the issue of obtaining electricitygirohe water sup-
ply. This technology helps to save electricity in the future, as well as effectively use the speed of wa-
ter supply.
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GdWYD0O O2dOdH" tcOHT . ] J dz] tOIsstcdzOtcHIS s & j" o
dzj ¢ " da j dfedg dBOGdzdIls EISC ' LG hisj dz E Isi)rfdz BO to(
Odz" dglzr dzO MjBjf BtsSdZOIs™ dzgH" D" dz Odz" YISsOH T .




NS §dedz] Ol steHO 1 dzj ClstosBOGdzdIlsls jte Is" toC
YOMOZOOdz SOYISOzOtDO BKORZODOdz M d3 ' dzdzj ¢ Is,
H' . [te2Ofs fetsdzé MiIsj to Hilf OBO&zOH'™ Y bDdzJ tetsls
Is" zZOH'" . [ Slktste kB ddZ2ZOdZ" Y B dZ' $G¢Jj X Ddzj
it slsste O @O&PPdztsdz Etc’ ) §tsdzt Misjte’ dz (4 dzj ¢
s ZoOdz EISC " L 6" hIsjildcHH 'Ww. CEjls'ZdudajdzHj Y f Q@i € Is to !
dzj cOlsstcdzOte OtCr dz Odzf dgzr dz CEtemilsy H

Ul ndzsdzsedwdzr W BOfiigstc® g O Qiz" IDj" e ) D
dz' Y BBZBEOERZOY OdEda®Odz { dzj CIste 1 dzgj ec v Mmr o
Y"BrtGH'" Y HJOMRJIste" dz i ME ity TISOW 18 BOKL |
hQordz |, 4 hOOrdz 3 €4 dzd dz' Istsdzr O" 34 dz, Y Od3l
Ndteeg' dz' €Is' Is"tGOD" dzgH OQteH" W 1 dzj S Istc Y EOIsT dz C

1l "HOdz BOMYO, Mk y"ertr dzHO h OD" dz OGtcj
mkzHur IsOL OQtelslz Y Edz' dgH J G ° BHEG Y BOEZE@OG HY " d3fmt
hr Or dzH OteH ' OLO2IE jMmMiB dzgj dz Bdz" W IsOted W s
ssdzr d3j dz Y OlsOte, DL ' todzj d3gj dzj to6 B j dzG ' dzj dzG j d
dzj 6 dz Odz' yIsOk nh ' dz O M4 dzMmtstc dzO tc A3 ¢
YrLd3 slsjten” ¥ jy dgn msidz € |

¢. g tsdz’ d3j dz
"B tocdzOtcH" W OtedzO2 T dz' dBH j o' dzj dz Y O OdzO
jIsjH" >YbDdad Y OdzO

Y B E d
HOM®RH' O dzO OL DOdzO bMmjte Jjlisyg
JMmM 2w yOodzr fIsr yr"d3 m twdydd3' dzag i jlskzdzj t

NeHepaTop

TypbuHa Kanakrapsl

MapoanekTpnik TypbuHa meH

dzdzj dz Y OBHM YISOk yu2jifMm" dgjdzg 1 dzj Clste 1 dzj
ZOdZH" ¥ YL ®Billsjtej ybpdzgj YOO O2'" dzift Od3(
H' bpfp' tejmMj SEY BEE jteH] §O2HOEZOAZOIL' dz '
[ ZOteHT W Y OlsOte" dzO W Otcd3Qoy j olds@BCoydz" Y < o' tsdg3t »Or
EdzH ' o' ) Islitcdzjtc' dz hr DOOIsr dz WOBtedC OdzOts
Isj rdsdzsedwmr dz § O2HO&ZzOdZE Oty d& 1 dzj Clste
OQdzOH " .
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ZOD" dz cdHtes! dzj S stesMisOdzydw dzOte CE B ' dzj f
dzj dzj Is "friflz  Clsjludigjdzj tcH " W B ' to' dzgj XY OISOHT : Mz H
sw0oO22), {(eitd'j darg ted3j SteH j dz OMOIs™ dz OG0T dz 1 h°
dz' BOt EL ) dgfijldc QIO'r ' ddz dz" w XY " dzH Od3H "™ O dz Ote
dzr BH Ote B J 6 H ' , [ tSilsEsds] tgc@®tdn it 5" S EsBic " ddgHiPite I
sfydw dzOteH'"™ v OtslezOsh Badz'cQls MOdzzHT YOy Jls § |

dlz HEVIEB'dreY j & MJ Slstste Il 2wk dzpw i © Gdzd
snt" . [Mr Isdfilsj e’ h QD" dz e dHtes! dzj ClstetsMlis
HSWODO&OY Ispte’ L.H [ dgtwdzr i LHjjdsj'H " MEZD O s Mmj
Y OdzDOOdz BE dz' G° OtedzOdzr ¥ IIMis” dzgH ] BedzOdzOMY
DEORh IsBOtOIsT dz ¢ j dzj tOIststcD O G dHtOo dzd ¢ Odz' ¥

1 tetst j dzdzj to diplPB&Bde PPV iPH O Is° € Yy Odzr fIsO tets
sniddg Is' dz Mk OMmisr Ydd&z OGtej cgOIsT s tc dzO dzO ) C
pfMjtc’ dzagj dz O2 2O dzOIsr dz YN LHJjt BOts. 17 hQOYyls
BOO'Isr dzO@O f jtef jdzHdSkdzvi. 1 "dz sy M X4
ny fmofm, Ikj¢ Mk OmMisr dzh ©® YY" d3r M " Misj 2 H" .

| dtodzv dzH ©ulir By dg Ot dzOdzr w 1 fMils' dzgg Mtser dzDC
Is"tcjGc ' dzgj BJSC ' Is" &z jdz COBjdzr. [ODOdz Gdtedz¥ c
skzteB d dzOdzOte (cdHtcso Jdzc totsiststc dzOts) " dzkz dzf )
yddzddzHtcH jdz Is"tcOH' . dkZz0O Idpjnizs &2jdeC dezHinjls ' ts
Bsdz] dzs f O2HO BBAZOHT . I1"dz €0OBJ dz! BIl G' dz
¥ ODHO2HO C0OBJ dz H YOI Bjtlkz uh'"dz yroLdzj
sOBjdzz H'" W "hilsQterdzfr w B'tc' W jHEZSCIsBEDO VY 51
dzd € Odz' v teta s WS tOROAzOdzz" dzOdz B j o' dzj sz. B Of)§zO Wz

tDO yYOEZ'§ IeEdgH t6jH' . [ "dzhH ©O2 TlsxOjdimj dec'H zO to
f O2HOEZO®RZZD O B SA&ZOH ' .
r Ote! j tWitHsdgter y OOk T [ YSteHY [ Ote! jtoH '

h QD" dz GdHEEE! djfiskcisfiis'CdiE®L k' " OV SOEH' W

Hh'  dz Yoy jlls® fOwOdijlstedzjte % jSJ ISOWUHOMZOH'
h OQylsOte fMmMEzHrw Bjls" dzHj ©OO'f Cjlkkz bpfmjtc' dzj
' dzj B O2 d&zOdz" Misr O22dZOEZOHT . 1 "dz syl M
MdwylsdzH Of OO0 dzdz" W B OD' Isr BOW" L Kl to H s pfh 0z
NilC.d@ €lsl dzj Slste YEOIr dz Oz nh* dz Mk MO
dz" di3j dz Y OlsOte, Y jSj N2 nh"'dz yoyjhls® 1 dzjtec
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PHJBdJj:isIsj tc

1. 0 S d-jjHek” dz { dgyd S dztstf jHdW .2 jufifdgj dz 4 OkzH' 8lsOk
2. R dz¥ tste 3Oy d ts dzelEcalogyteng i iz te fn)

3. 1 OLGckdzj tec jIsdS O d faqts@y Q) dzdastdpsj Isj 5 datsdzts ¢ d ©
4 Z@M1lssf? Cjdzj cOtste: fskzzyOjls + dzjtecds tsls
c [ r696.1
DY " Is M1.89.(,50U st BB" dz W MlskHj dzls®
sOMOB | S BMIOs | ( Oy BHYWNNste OMMdMmisj dzls’

U(JrrrRo41JBURS O Cl1( sci w rrf wf
rp1LrrorwYy 16 1 PVR cCcrweuv[{ w

T 4
R o~

I ndz dz023 OdzO
zOteH " Od@dmls @4

dzj 6 dz' 6 i3p Mmj dzj-dzj &'

© d
&z ypdzj NGBY¥H' 6 LOGBOdROE] pH' M|t

tkh jddj . JtjHimsOodj d Mot djddz j KBjlssHT B O
Oo Otd2dzr = Mdlszoyd?2.

The article discusses the problems of sewer networks associated with their destruction.
Modern metbds for detecting, preventing and eliminating emergency situations argegdre

H
fo)
] MOl ] ©O0BNBOYEEse) &' S O0dOddL Oydsdds & .
H )
b

DOZOWOWOddL Oydw HjcGjde 3" L dzj ?

D O dzO O ¥z0 dz(iLSAIYedHvj dz' ddey J dzd tedz' & 102§ .
H' MEkzOkHT IsOL OOk ybpdzj Jdzvn' 3 €J dgH j oG |

DOdZzO&OHPL Oyd¥idzs' Lp € jdgr ' dz' ¢ Od BOtOIsIs OteH
J dzH By $Jdz Is"tcDr dzgH Ote” dz' W Y DlIsj tedzj to* dzj dz
Oz’ f Cjlskz Bt@&OfzOOEOZOE OydqWwHO IIseElsj dzh j
Odzlz "' dp d dpQutg Adlddlgjls OtcH Odz M 7 y ydérdze CCoptdd "LL  X"IER
dzO B OtOHT .

oz sMr "wOor BODO jWw NdSjd ynslsjdj Isi
sjodzdCOd ¥ Y"ter dz0' &zOte Oy’ dr COdzOdkdL Oyc¢
sOMlsOk Oty &z "wD' &BOdg W Y " dsr " dz Y dr dzH O

dzj dz' h jh EGWreL Hj W Isdg?2 ' dzH j t6° Btsdzr f IsOBT'" dzC
D tols Il tcdz' BEAd CIsjt' dz BJ2dzj dzj21Is’" dz Y " B' todzC
YHojeg OmMmritr d&zOlsr dz yn23g Spote' L yu2mM"° HJTY
DOZOWLOWOdZdL OydwHO Y dzH Odzr dzOIs'™ dz lsigds j to
Y S22 dzOH 'dz ®EstAO%] 11 dzj &3 Hic] dzOY HOte Otsy ' dz
BO2 &zOdz" MIs©® B tSdzZOHT .
CHJjIkls§pte' L y"BM todzOter C jdzj ' dBOIsj ted Odz
A fosddfesyddjd;
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A hg2r dz

A ftsdzdt sddzj dz;

A ftsdzde ddzd dzh dztsted H ;

A Isj &3 toB j sHsjdelz (AMBIOOdgEdH  Od3j Istc NdeGdgidz G
Ctsdzdzj CIststcdzOter B Ote fMr telsyr yjdz' dzjte uh* dz y

sd2H] O, CjLeOB3dsOd ¥y, NMrdr y"
c tols NWelddzC ydvw dzOter BOte SpDt' L Y"H' YISOt B
dzj 3 My Bodesdzdlsls' Isj i3 B j IstsdzdzOdz Y OMOdzOH T

S OdzO dzd L jOdg' ddz jOtey'Bde L ¥ dzz" dzf 6 MjiBJjHIsj tcf
DOLB@¢ sls®© Cpte' L YN2jM dz BOODO&ZOE nh'
NXN2jijMmd2w B LT &z XY ODHO2T B-5s @O ®zs ®d3 B ds d
LOY" 3BH Oz Mmdy§ Olsr d3j dz2 HDWy Y i M daj Y OtO?

nHh*dz h Otc OMYOABEZOL ¢ j L ° dzH J -SCIDAS " LY Dydgjdz’ tddz dz'
dzz, IsjSMmjtelz Ypdzj LOYT" GZGHOdzzHT 8 1nh* dg
dz' v EISC  LE YOB' dzj 5§ dzB ® 0 @D B YOREIZOW © DB
Btsdzy OE0DO B\BIBS dH' € B jtojls' dg D €izp dz@cfHIFDMETOs,
Y"OllsOBO Odzz Y OxJls.

rJdz dzgj eH' HJOCGdetsMIsdSE OdzOEZ Y pdad Isj dzj d dz

DOL 'E®OF'T slsO Cpte' L yJjd&z' dzjte' dz' W G Jted3] Is¢
OdzH" dz2 Odzz "' dz IsjdzjodLrdwdzr y ddeintf j Siydw y
sdz Yy"B'" tcH' @Il A'oakzy  @RD0O OtcdzOdzDOdz HJ OG dztsf
Y "t dzOT sfr HJOGdtsMIsdSC O dagj 6" L " dgHy Y " BT
dzy BBOMYP BH® DH' M dz -OM" datizy § #) te fgtsCzn PP dz' ©
Cjdzls' ez ybpdzaj YEdZH jZ B2 dgh O N Il tOF dats'dzjdls
COdz’ Y BOY'" &zOEZHO "MlsOf Is"tcOH' .

1 J2dzj COdgj O Oty r dzr COdzOdzd L Oydq W dat Hd
Is Il to dz' J dzn’ d3d & J dzH J t6H J , Copf" f ste’ dzH OtcH O,
HOtHO YllLje] OM"rtr &zZOHT' . sEB dzgj My YOWO >
Is tedaizh "Cdg' CIsj toH ° ZOylIlsr dz Odz" YIsOEk ybpdaj Y
sOter dz W MO OMmr dzg, s dzj BOdzZ' y 0O2 3Oy 0Ot
zOteH"™ Bj22dzj IsjSMmMjtekHjdz ELS L' Is"tclz Y Oy

vgdjoedLdwd Y ddmfjSydy (1IsjdzjHdOcdzsml
f OtcdzOkz Y b dzj DHjOMH:z dajtdtc H f O2 HOAzOdzz 1 h " dz YOy

IMztjllsfHj SHJOEdsMisdS O 3 OMOEZDO OtsdzOdzo Od
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DUB' tcdz®jchdzj Isj ¢ Mj tckzOtaRg r dzOO dg YUsHOI2OAD 3l
toJ H " :
A YOk tr dHOte’ dz Yy pdei BEOLH' W MdY Ol
HOd&zE'" Y iPtag’'z" dzH OteHtz® '™ dzy kT

A B'Isjdzz tster dzgH Ote’ dz ¥y Ddzj ts&ZzOH'™ W fmjBj

A Yts00dzOOdz "WD' BBOIZOtH' IsOBLEZDO;

A  BEGH] LOIISOtH' ypdzj BjdE " M'L 8" 6 j

A yYy"B" odzOteH™ W dzOYIs' » ODHO2T dz, IstsL Iz
sOEk0D O,

A tsHOdz pfpls j g Mdz' ptej Cjls Yysmf Oter dz b
NEdRHJE DH' M dz SOUWHOEDO.

I uB' taggCls C OdzOdzd L Oydwdzr 6 Bj2dzgj HJOG dztsf

DU Br tcdmjcHdzy HJOCdsMIsdE OdzOEZ y"BTM tgH'™ W

yqwdz |, Mkzd3j dz Y OBHT YISOEZHT , GOL Y W8 'daz dzO te
N 4 dz' dzj to' dz, NddzH j sz o3 dz2 Ot dzOdzOteH T ek o
nh* dz YO>|JIS. SDtG‘LH' Bj2dzi HJdOGdesMmiIsd S Odz
Y s500dzDOdz " r BOZzOtGH"™ (stsfr Oy, OMW Odz Is)
DUYBT tgHT BJ? 'H@WQfﬁj@t@UZOdZ%@dﬁGOdZHOthﬁdZ Yl

A twsetslslsr; ¢ jh jdzH j te

A yodzy i30dzr BsHEzdz! H j t6;

A dlsjtelz yn2jdjte’ o&jd { dishSsflsOts.

S OdzOdzd L Oydw X b dzj BOMYO Y"B' tcdzOtGH " B

dzj 3 Mj BOMYO Y"twOdzZH ISOWHOE dzOYIs™ 3 OODH
dzr dz0O, Y"BT tgH T sefmjlz Isjtcj WH' ¢ dzj , s ts dzls
"L dgHT OF dgO, OO dzdz" W T dzHOBH " D' dzO) B O2 dzC
vJdzj Jdemif § € m'dwy 12 j ' stcOdzr OYff OtcOIsls
Jd34 f, MddCdijLdz CyjQisQtalz 8 OMY O 3 Il 2yj"dej" tdalgl s Hify
LytelslsjzH’ ¥ BsQfrj® do wWfWigds Ye'ls.y S mj el §esyj M
BJted H' :
stsdzlsr .o d&zZDOdz ¥ pDdzj OMW OtzUbB I GOz > J tcH '
s* s C'hQCjdzs©@2 Y Otr ylsOte d3gj &z ©Oor f ¢,
BEGjIslsjtcH' )YypDdzgJ] BEGH] L OIslsOteH"™ Odz Y|
Y"@BH™ W HJWSteddOydwmr dz, OOk gzp dzj d-p [f tc dz
HOtGH' W Bt dz Okr miIst tclzr ;
I COdOdzH Ot d3j dz S tsdzdz] CIststcdzOteH ™ W Y "t dzf
CotetetsL dwmr dzr w bpfMmjte jlsz HDtej X j M dz Odz Y IsC
JYU' mMlsjten' , Jjw' Msjton' , yYOtemr B jIC ]2 dz
Y OUOH OdD Ciigdbddzjdz Y E dzH J dz@ j dz Y J dz2' dzj toH " W
YINLdced Omr iz;
idJdz ftsWddd dd Modkkz, Jjwvw' MisjtH' Ed&"j iz
Od3J wtg® HHY R " dzge' yYy" BTN tcdzOtcH" HJOG dztsfls
B Hj2 d¢' IsjCMmjt' dzjls' dz 2yoOms j dz'

d
00
Odkj O BOMr dz2 O dzOczH s 2 h il 5C | 2t M& " &

+")U'II¥
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2mMeztdjsote" L. YN2ifM" " dijc’ Y"B' todzZOtgH"™ W ' h ¢

s OdzOdzd L Oy dipQz' ¢ jadsdzfftczH " 6 L OBBOdZOEZzd pH '

DOL kOFT SO LOROROLE] Isj R dsdsedY &zOtsH '
frdz0 Cjdzls' ekH' W CEfIsjcejdz YtsdzH Oter B Ots.

[ ZOtclzj W' L G" dzjto' dzj 37 dzZOzOtc X Ol OH ' :

¢l sdzd i34 tedE So my'jfy . [ dz wd @BLI2E@J0 2iFAP " dizeis
CjdzGjdz BOljtcdOdzH OtcH Odz MOdzr ZDOdz COo dlsO
Nh' dz YsdzH Oder dzOH' € j[ P &) ldac” GO G ™ dgadgOtoH '
sj QD dabersEOy jIsf' L " MCj YsME hvwyr tdzOEr dz
o' dzOHT

) dzj o BOIS S Odzr vy oi@sdety’™ dz® HS jikzls ' sz nh ' dz Yy
Bjlste’ 450z d&@F dds2' dzc' C j wORdS Odz gy, dalsh 52
Y"B' odzOtc" dzOdz ¥ OMOdz0 Odz ¢ to G jdrlsdgsddgsvede Wy Yy

hnyyr gdzOte" dz YONdls Jfj2u’, yY"dg i ytsdzHO
ZzOdzz Oty " dz NI LYsgdiQAfdg) deOH " f O2 H OdzO dzlz
Y"sert k¢ Lk pH " M'. [d& ctOodlsOydw d3J dz
dz@ &zOH " . 80 bhwdmMizuy 8z 0ddBts1 " YIsOE X b dzj

dzj 6" dzH j 6° Jdzdzso OydVwW dz'-Qvy Isq ¢ Gz jdste ' W BrP @R 0 da
MdWtsdkzHn Ote CJjL CJjdzejdz BOISjtedOdzH OtcH Odz 4 O
Y"BrMteH'" W CEMHjdVW YdJqdizOMm’ OLOWHT Cim" ts0O)
B"H'" tedz" v St WWduydddes® dzg' W IseEdsj dz BBdzzZ' dz
YOB' dzjIs' dzOh OtedzO2H T .

PHiBdjIslsj te
1. cSBBoadzjo w. ). SsOdkOdzdL Oydqw / g. 1. c S Bofdzj: 0, (
gulststs?q’eLlﬁKBIs
2. 1 jtejhdoaCdde ¢. s. [ tsdzlsoOsyH tifigdEssjydd daddsj hddzjectdsH tstsls o
tcjhdoeCddz, w. ¢. 1 dCdlIsidfds,: 1q.01. APrdekd, d3t=200 O[1d. H ts. ]

3. ] ©O2dzj telsg C: [ C dzj Cisftejsyzfiziz 2 H tofg dnNztte@):] . ht t ps: A/ 1 i n
setey (HOO BBGONMN jddw: 16.009. 2019)

4. 1 Qo dzd dztso O MrizOB 3 j ey s o HBKSIO jHjdedj / R.R. 1
1l 2B {R.¢dtcOREIR0L5.
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[tcr dzB ©O2 Mdgs.. r 61BL [ s (sO
[ 2rnOdzseo OMismsy . [ [s (s

grRAJ11V 3 I rfuwrtfw

] HOdds?2 MkOl' | tcOMhdkaetd sipiladtirsigis8hkd®.

I ndz BO2O0dZOHO MdW sdzH * Mk IMejls' dz 3uB" tcH™ 6
s d&zOH " .

This article discusses the details and basics of a siphon spillway.

ltcjJ HYf sdZOG O] d3sy dJLtsBtojlIsjdedj Blsdesmdlsmw
sty jifddRtsdIlsj dzr Miso O-B IsGis Bzl dz@ dg'L iz Milseo O.
Mt Mistswh d2 dL ontHdes Betdztse € O, o sL
stczBtsf tcso sH O, Ctsdzj dzd MW sdzO d o' RtsH dztse
nSHdzs?2 tOMmlstelze or f sdzdzj dz fipdsjind Sz ¢ tOQ ) hdz]j tc jf
shddg 12A. (OmMhdtejdedj o f dzOdzj o' AntSHdesE s
MEtstesMmMis: otHT o ratHy, HtwljHBlsotcOh Of I
mMeeMmMlselzjIls f tcsH dzj dzd
Il YBHBBd » MWt
or
H

or n
E MesC O Mdzzysr MdW sdac
dedzr - Y g ted sHptcmigdrB F st
dzr | mMesttsmisd dzO ~BH] d da BtSWIs!I Mwv tOL
dzd L dzOydlsj dz' dats 2 dzd dz" . l1tcj HdZOGOj dgOW €
EmMlstcOdg” jIs {1 Issls dzgj HsMIsOIsS d tBjMfJjyde O,
stelzy j dzdstssoragjazd ] ftoj HdZOGCO ] Bse s MdW tsdzdzts 6
Istclz H dzs s ddis OHAMEC OO G sH Otcw  Motsj 2 HteOCIsd
fMlstezS ydd dz02Hjlb hdesStsj fteddyj dagj dedj o ts
Mise O. ltcj HY sdzOC O] 3] d L ts BGedj Hstg i jj - disflsudgtdig
sty jdd?2, Mbtesdlsj dz8MissOtsdt ¢ &Rl 2z o Gs |
dZzOw IstezBO (stdelststesody 1 .1., skLdzg yse
tcsmddzser j zfinls O datfn-Rifgfalr | 1961, . 83) , ¢ s
Moty 2 yeffisd)vdz@sts tOL toj ¥ § ded J 3.
 sissddzmlseo s MW sdzdets?2 Istezer L OC dz¢ yO4ls
mMvw lkCterilss d dzgg btejBlkzjls Bdz htsets Cisdzd Y,
ftcd dedL Cdr LkZtctsodg"rn otSHT 9o otHtdMmlssydzadS
ojMmisjdz Mdmeips Bts (kO o@.. ¢ ] BHISA toC
a3 Mils dzts BT [M.Is,s5S8dgs. Hj dzr "L EdL , 1959, fm. 98),
dzdlsts¢ &BJ sOdzdzdyj mMS¢dr, OMmBjMlstsyj d&3gj dzlsdz" =
stsC LOoadMmdl ls MBteOMr 8 O] BOCBISHBPBIFHE! ¢
WsdzO EMtcOdo Oj MW oBLHEZASfttso SHA&ZOW Istelz|
dzdj d orCdzryjdedj MW tsdzO. s0OC bd ¢ Izt
BB Ismw orhj 110 d LOBYfdls ontHdts] Glso j tof
o Cdzt yojlsmvy sBMeOB&sl. SPfdr MW sdtse weo dzw j

97



mMEtstesMiswrn HodyJddw YdHESMIS dz2O o' AtsH ] |
dzsd3, BBtOLEZsIs edkzEetsSd) d hdstdj ¢ Gt ds
~SHdIl o dzj esHdzsMIs! , Hdzv 1 sBF] dzOdzts? B iz dzg
lIssd Moty ,BgjBEYyIls Btsd hdr &BOIlsjted Odz dzr n
Mo dzj &ZO L OHOYO: HtesHzdls! Mest¢ MmMazEy s

sJrnddyd Med?2 tjLikzd SO HBMIdeO]j Ismw
stcezB O MW tsdzdetscts o SH g cfsip®Pw o o ff dzPdzgf deH dzv t
tcOMmistczB O M kZedtsd wsMfkzMCO, daj ftojor h O
JdLtsBtejlsjdedw L OCdzt yojlsmw o Istsds, Yylsts o QA
o f sdzdg™ § Isfyw o f dzOdzjH dhydzjlcdsj Qi WS)buizdgicqy dafias dis
HY ddyggddyr ottetsdz¢id © odHj] wWOMteckzB O M k¢
12A. tOmMhdejddj o §d&zOdzj o' AntsHdBSGE OMI
tcsmis: otH' fted o©ratH]j, ftjHBlsoatcON OjIs {t
Msealzjls ftosHdz ddr Mt O Mdzkzy e W ipdelV & dzdzts 6
MsMlsswh d2 dL or-tHdSEt ezt O, otLHER
fesoBHO, SCodjdd MdWsdd d o' AsHMGSEs tOf
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As an example, in the article we will consider the system of autonomous heat supply of a
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This article discusses the problematic issues of the operation of existing pipelines and possi-
ble ways to eliminate them based on modern technologies.
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In this article, we will consider the ways of filtration for the purification of drinking water
and how to solve time from an industrial point of view, as well as the complexity of its consequenc-
es.
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This article discusses the mechanism of the process of biological wastewater treatment. Ex-
planations are given of how, with the help of the vital activity of various microorganisms, it is pos-
sible to purify water from organic substances dangerous to nature and two methods of biological
wastewater treatment are considered: aerobic and anaerobic.
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This article raises the issue of ecology, with the growth of cities, the consumption of
heat/cold, hot water increases, the load on networks and equipment increases, this requires addi-
tional capaities, networks and, accordingly, an increase in the combustion of hydrocaitoss.
situation aggravates the environmental situation. Therefore, along with the traditional connection
to heating networks (boiler houses, CHP heating mains, power planis,ittbecomes necessary to
use alternative heat sources using renewable energy sources.
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This article discusses the assessment of the quality of natural water and its types
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The sientific article is devoted to the study of rammed earth in construction and its ad-
vantages. As a result of the competition project, which was held online in Slovenia, the authors
conducted research on the above material and designed a compastooneesidential building
that meets all the standards and rules of the international competition.
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Floor plan
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Room legend

Corridor - 3,39m?
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The methodology of monitoring the technical condition of buildings and structures is pre-
sentedThe main stages of inspection and monitoring of buildings and structures are shown
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