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PUBLIC ADMINISTRATION AND ECONOMY

OBJIIKOBO-AHAJIITUYHE 3ABE3ITEYEHHI YIIPABJITHHS JTFOOCBKVIM
KAIIITAJIOM IIOITPEMCTBA B KOHTEKCTI CbOTOOEHH

I'embapcrka Harasnist €BreniiBHa
Kanpygar ekoHOMIUHMX HayK
(HarrionasibHU yHiBepcuTeT «JIbBiBChbKa IOJTiTEXHIKa»)
ITacaBcbka Bikropis BosrogumupisHa
Kannypar ekoHOMIUHMX HayK, TOLIEHT
(ITpuxapmarceknit iHcTuTyT iM. M. I'pymecekoro IIpAT BH3 «MAVII»)

JTromcpKMI KartiTasl € 4acTMHOIO 3araJIbHOTO KarliTasly ITIIPUEMCTBA, 0 BKIIIOYae
3HaHHS, HaBWYKM, MOCBi Ta MOTMBAIIil0O IIpalliBHUKIB, $Ki 3a0e3medyroTb
roCIiofjaploBaHHS Ta PO3BUTOK MiampueMcTBa. OCOOIMBICTIO JIIOJICBKOTO KaIliTaly €
HeMaTepiaJIbHUV XapaKTep Ta AMHaMIYHICTh, 110 YCKJIQJHIOE VIOrO OLiHKY V1 ITOTpelye
IOCTIVTHOTO MOHITOPMHIY ITOKa3HUKIB JIIOICBKMX pecypciB. Bpaxosyroun riobasibHi
TeH/IeHIIil B eKOHOMilli, Oi3Heci 11 corliaspHI cdepi, PosIb JIOACHKOrO KamiTaly sK
KJIIOUOBOI'O pecypcy Ta BUMOIM 0 VIOTO SIKICHMX XapaKTePUCTVK IOCTIVTHO 3pOCTalOTh i
HaOyBalOTh 0COO/IMBOrO 3HAUEHHS B YMOBax IifDKMTaIi3allii, sKa 3MiHIO€ IIiIXOOM IO
YIIPaBJIHHA JIIOACHKVM KariTajoM. KirouoBy posib y mponeci ynpas/iiiHHS JIIOICEKVM
KalliTaJIOM Bifirpae voro o0O/JiKoBo-aHaITMUHe 3abe3lleueHHs, $Ke aKTUBHO
IOOCIIKYIOTh HayKOBIIi i mpakTmky, 30kpeMa, T. Hasumrok [1], H. Kopomok [2], A.
Kymnan [3], H. ITounsox [4], H. Ilpasniok, B. [Tokmuabuepena [5]Ta inmmi.

IIBmaki TeMmIM MiIDKUTaJIi3allii, 3acTOCYyBaHHs INTYYHOI'O IHTEJIEKTy, BilHa -
CyTT€BO BIUIMBAIOTh Ha OpraHisallifo 00sikoBO-aHaITUMYHOIO 3abe3redeHHs ITpoOIiecy
yIIpaBJIiHH JIIOACBKVM KaIiTajIoM, 3MiHIOIOTH TPaJVIIiViHI IIAXOIV 3 MeTOI0 HaaHH:
THYYKOCTi, AMHaMIYHOCTI Ta aJalTaTMBHOCTI pillleHHsAM, 10 IpumMaroTecsa. Came B
IIbOMY KOHTEKCTi PO3IIIAAA0THCS CKITIaZIOB1 JAHOTO JOCIIIKeHH]:

- o0k, mI0 BKJIIOYA€ METOAM OIiHKM Ta OOJIiKy BUTpaT Ha IepCcOHAI Ta
HiBUIIIEHHS I0r0 KOCTi, HaBYaHH:, MOTMBALIIiIO 11 COLliaJIbHI FapaHTii;

- aHWTITUYHe 3a0e3lledyeHHs, IO II0JIATaE B OLiHIOBAHHI ITPOIYKTMBHOCTI IIpali
IepcoHaJly, aHaJli3i edeKTMBHOCTI BUMKOPWUCTAHHS JIIOACHKOrO KalliTajly, PO3paxyHKY
oTped y Kagpax;

- YIpaBJIiHHS, IO OXOIUIIOE PO3pOOKy cTpaTeriyi 3ajlydyeHHs, YTpUMaHHS,
PO3BUTKY NpaliBHMKIB, MOHITOPVHI IX IIPOOYKTMBHOCTI Ta pPe3yJIbTaTVBHOCTI,
IOTPVIMaHHS COLliaJIbHOI BIAIOBIIAIbHOCTI B YIIPaBJIiHHI TPYIOBUMI PecypcaMm.

YHikasbHiCTE Ta GaraTorpaHHICTh IIPOLlecy yIIpaBJliHHS JIIOICBKMM KalliTaJIoM
T10JIATac y IIOEHAHHI TaKMX CKIIaI0BVIX:

- HeMaTepiaJIbHOTO XapaKTepy JpKepesa iHdopmariil (JIIOACBKMII —KariTasl
BUMIPIOETBCSI  OIIOCEPeKOBAaHO, uepe3 sKicTb po0OOTM, MPOAyKTMBHICTb Ta
Ppe3yJIbTaTUBHICTD IIpalli, e(KOHOMiIUHY e(eKTUBHICTb);

- HeOOXiTHOCTI KOMIUIEKCHOIO OLiHIOBaHHS i3 BpaxXyBaHHSAM He JINIlle KiTbKICHMX
IOKa3HMKIB (IPOAYyKTMBHICTh IIpalli, 4yacoBui ¢POHI, piBeHb 3alHATOCTI, piBeHb
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IUIVTHHOCTI KaJpiB, iHBeCTUIIil B PO3BUTOK IIepCOHAIY), ajle i AKiCHMX, 10 € CKJIaJTHUMM
B OLHIOBaHHI (DOCBil, KpeaTMBHICTb, €eMOLIIHUII 1HTeJIeKT, 3aJ0BOJIEHICTb
NpaniBHVIKIB, KOMYHIKaIlifiHi HaBWYKW, JIOSUIbHICTh, 1HHOBALIiVIHICTH, COIliajIbHa
CTabiSTbHICTH, aJaIITaTUBHICTD);

- 3aJIeKHOCTI BiJl AOTPUMaHHS COLHaJIBLHOI BIANOBIAAJILHOCTI, MOTMBALIVIHMX
pillleHb, afanTallii 10 30BHIIIHIX PaKTOPiB;

- TIOCTiVIHOT ITOTPedM Y pO3BUTKY Ta PeryyIspHMX iIHBeCTULIIV;

- Yy TJIMBOCTI 1O KOPHOPaTUBHOI KYJIBTYPU;

- piBH# iHTerpallii aBToMaTH3allii, INTy4YHOIO iHTeIeKTy, aHaJITUYHMX ITIaTdopM
y Oi3Hec-mIporiecit.

KimtouoBuMmu — acriektTamm  OOJTiKOBO-aHaJIITUYHOTO 3a0e3lleueHHs YIIPaBIliHHSA
JIIOZICBKVIM KaIliTaJIOM B YMOBax Cy4acHMX BUKJIVKIB €:

1) iHTerpamiss B cucremy OOIiKy Ta aHalIi3y LM@POBUX TEXHOJIOTiV, TOOTO
aBTOMaTM3allisl IpolleciB CIIOCTepe)XeHHsI, BUMipIOBaHHs, peecTpallil, y3araJlbHeHHS 1
aHali3yBaHHSA JaHMX IIPO IIepcOHall, IO Ja€ MOXJIMBICTb OTpPMMAaHHS IIOBHOI,
IpaBOMBOI Ta HeyIepemkKeHol iHdopMallil ITpo pecypcu Ta HpoLecy;

2) BUKOPUCTaHHSA aHALTUYHMX Mofesier, IITYYHOIO iHTeJIeKTy  [IId
IIPOTHO3YBaHHS KaJpoBUX IIOTped, OIiHKM edeKTMBHOCTI TPyHOBUX pecypciB Ta
onTmMisamil BUTpaT Ha MepcoHas, TOOTO BMOip HAMOUIBII ONTMMAaJIBHOTO IS
KOHKPETHOTI'O IIIAIIPVEMCTBA aHAJIITUYHOIO I1HCTPyMeHTapilo, IO Ja€ MOXIIVBICTh
OLIIHUTM Ta BpaxXyBaTU sIKiCHI XapaKTepVUCTUKN JIIOJICBKOIO pecypcy;

3) peryysipHMUII MOHITOPMHI KJIIOYOBVX ITOKa3HMKIB, 1110 HeOOXigHI /I OLiHKM
CTaHy Ta IVHaMiKV 00 €KTiB yIIpaB/IiHHS;

4) mporHosyBaHHS i IUIaHyBaHHH, IO Ja€ MOXJIVBICTb MOJEIIOBaHHS Pi3HUX
ClleHapil po3ropTaHH: IOV Ta MiHIMi3y€ pU3VIKI;

5) po3pobka Ta BIpOBaIPKeHHS CHUCTeMM 30alaHCOBAaHMX IIOKa3HWKIB, IIIO
3abe3mneuye IOTpedM CTpaTEriuHOro yIpaBIIiHHS;

6) 3abesmeueHHs 3axucTy iHdoOpMmarlii, IMPPOBMX HaHMX Ta TEXHOJIOTIN Bif
HECAaHKITIOHOBAHOI'O J[OCTyIly, BUTOKy [aHMX, Ki0epaTak IUIAXOM IMdpyBaHHS
KOH(igeHIIiiHOI  iHdOpMallii, BCTaHOBJIEHHS KIIOYiB  JOCTYIly, TeCTyBaHH:]
Bpa3IMBOCTeN 0a3 JaHMX, TPEHIHTIB IlepcoHalTy, aBTOMAaTM3allii Oe3IeK, perysspHOro
OHOBJIEHHS IIOJIITUKY KiOepOesmex;

7) OIliHKa IICMXOJIOTIYHOIO CTaHy IlepcOHally Ta ajallTaris A0 Moamdikarii
00JIiKOBIMX IPOIIeciB i3 BpaxXyBaHHIM 3MiH Y XapakTepi TPyAOBVIX BITHOCKH (IIepexif Ha
IAVCTaHILIHY poOOTY, TMMYacoBa BifICYTHICTH IIpalliBHMKA), IIJ0 0OCOOIMBO aKTyaIbHO B
yMoOBax BiliHM B YKpaiHi, KOl VayTh IIpoliecu MoOuIi3allil, Mirpariii, eMOIlifHOTO Ta
IICVIXOJIOTIYHOIO BUTOPaHHS TOIIO.

Ili acriekTut cIpsIMOBaHi Ha IIABMUIIEHHS edeKTVBHOCTI yIIpaBJIiHHS JIFOICHKIM
KallTaJioM, OVHAMIYHOCTI Ta afalTWBHICT LMX IIPOLIECIB 10 BUMOI CbOTOIEHH,
3a0e3re4eHHs] KOHKYPEeHTOCIIPOMOXKHOCTI IIiJIIPMEMCTBA Ta MOTO CTiMKOCTi i CTajloro
PO3BUTKY.

JTOTIOBHEH M MOXJIMBOCTSIMM IITYYHOI'O IHTEJIEKTY JIFOICHKIV KaIliTajl € OCHOBOKO
CTPaTerivHoro INJIXOdy 10 YIPaBIiHHS PO3BUTKOM IIPAlliBHUKIB. Y IIbOMY HaIIPSIMKY
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BKIVBUM € PO3YMiHHS YHIKaJIbHOCTI JIFOAVMHM Ta 11 ieHTUYHUX PpuUC, sIKi MaroTb
HeaOMsKMI BIUIMB Ha YCIIiX Oi3HeCy y IOBrOCTPOKOBIV IepcIieKTuBi, came IIi sIKicHi
MTOKa3HMKH JIIOCBKOTO Pecypcy MOXYThb CTaTy KJIOUeM 10 CTaOiIbHOrO 3pOCTaHHS Ta
3[1aTHOCTI aJalITyBaTC 10 BUMOT MIHJIMBOTO CepeIOBUIIIA.

Crmcok BMKOPUCTaHUX DKepeJT
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5. ITpasmrox H. J1., I[Toxknmubuepena B. B. Tpynosi pecypcn minmpremcTs: 00I1iKoBO-
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PEDAGOGY AND PSYCHOLOGY

VIRTUAL REALITY TECHNOLOGIES IN THE TRAINING OF
THERMAL POWER SPECIALISTS

Serhii Onyshchenko,
PhD, Associate Professor
(Berdyansk State Pedagogical University)
Serhii Hlukhmaniuk,
tirst-year student of the first (bachelor's) level of higher education
(Berdyansk State Pedagogical University)

The current stage of development of society is characterized by rapid
digitalization and the emergence of new technologies, which requires corresponding
changes in the vocational education system. Training of specialists in thermal power
engineering requires the introduction of innovative teaching methods that will ensure
the formation of practical skills and digital competencies at a high level. Traditional
teaching methods are often limited in creating realistic experience for students,
especially when it comes to mastering complex technical operations or working with
equipment. This raises the problem of finding effective means of modeling production
situations in a safe educational environment. Virtual reality (VR) and augmented reality
(AR) technologies are considered promising tools that can reproduce real conditions
and provide a high level of interactivity in learning [5]. The question arises: what
opportunities does VR provide for the training of specialists in thermal power
engineering in vocational education and how can these technologies be effectively
integrated into the educational process.

Virtual reality is used in various areas of professional education, allowing to
simulate real working conditions and provide the acquisition of practical skills. Among
the key areas:

1. Thermal power engineering and technical specialties - with the help of VR,
virtual laboratories are created where students can experiment with mechanisms and
devices without the risk of damaging them. For example, future engineering teachers
virtually assemble and configure equipment, which expands their practical
competencies. AR technologies in thermal power engineering make it possible to
visualize the internal structure of devices or the course of technological processes - by
superimposing digital models on real machines, students better understand the
principles of operation of equipment.

2. Medicine and healthcare - VR are actively used to practice clinical skills,
medical students perform virtual operations and manipulations on simulators that
realistically simulate human anatomy. This allows them to repeatedly practice complex
procedures (for example, surgical interventions) without risk to the patient. Augmented
reality in medicine is used to teach anatomy - AR applications can project three-
dimensional images of organs onto the human body or mannequins, which helps to
visualize the location of internal structures.
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3. Training drivers and pilots - immersive simulators have long proven
themselves in the training of transport specialists. Modern VR simulators for drivers,
machinists, and pilots allow you to simulate driving vehicles in various situations -
from difficult weather conditions to emergency situations. This increases the readiness
of graduates to act correctly in critical situations.

Despite the significant potential of VR and AR technologies in training vocational
education specialists, there are certain challenges, in particular:

— high cost of equipment and software;

— technical limitations associated with the need for powerful computers and a
stable Internet connection;

— the need to train teachers to work with VR and AR technologies [2].

The use of virtual and augmented reality technologies in the training of heat and
power engineering specialists gives a number of positive effects:

- the motivation and involvement of students increases significantly. An
immersive environment stimulates interest, turning learning into an active experience,
rather than a passive perception of information [1];

- understanding of complex concepts improves - three-dimensional visualization
and the ability to “see” abstract processes or objects makes the assimilation of the
material deeper;

- VR provides a safe environment for errors - students can experiment, make
mistakes and immediately see the consequences without suffering losses. This is
especially valuable in learning technical operations, where a mistake in real life would
be costly or dangerous [4].

Experience is acquired through repeated repetition of actions with immediate
feedback, which contributes to the consolidation of practical skills. Finally, VR and AR
support the personalization of learning - content can be adapted to the level and needs
of each learner, as well as create scenarios that are as close as possible to the future
workplace of a particular specialist.

References
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THE IMPACT OF THE MEDIA ON SOCIALIZATION
A CHILD OF PRESCHOOL AGE

Liudmyla Savchenko,
Candidate of Pedagogical Sciences, Associate Professor
(Municipal Institution «Kharkiv Humanitarian and Pedagogical Academ»"
Kharkiv Regional Council)

Today's realities show a general decline in the level of reading activity and the
priority of audio and audiovisual means of receiving information.

In today's world, a child's personality is surrounded by the technosphere from
early childhood, an essential part of which is the media and communications. In an
information society, media products are becoming a powerful agent of influence on
preschool children. The earlier and more actively children begin to interact with
computers, mobile applications, e-books and tablets, the more intensively their
socialization is realized according to the media socialization scenario. This leads to risks
specific to each age category of children and related to the psychological characteristics
of their development. In preschool age, children who actively consume media products
face such risks as mental retardation (formation of visual and imaginative perception
and thinking), speech and emotional development, and the formation of distorted
knowledge and ideas about the world around them. At the present stage, the issue of
media education is very acute in Ukraine, because our future, including the future of
our country, depends on the quality of the information we receive.

In today's realities, scholars L. Artemova, I. Bekh, A. Bogush, A. Kapska, L. Koval,
V. Kuz, O. Kononko, R. Prima, O. Savchenko, and others are studying the problems of
updating the content of education, creating appropriate conditions for the formation of
the preschool child's personality, development, and upbringing.

Scholars and practitioners pay special attention to the process of child socialization
in the context of the negative impact of the media on preschoolers.

Many foreign and Ukrainian scholars have devoted their works to the study of the
mechanisms of influence of media space on the spheres of a developing personality and
the process of socialization (J. Herbner, M. McLuhan, R.Merton, U.Schramm;
V.Ivanov, N. Vertsynska, T.Fedorchenko, B.Lomov, O.Feofanov, O.Hordiakova,
Y. Usov, L.Zaznobina, G.Onkovych, O.Yudina, O.Kvashuk, etc.) The analysis of
scientific literature shows that there are different scientific approaches to defining the
concept of media space. For example, O.Yudina considers media space as a
phenomenon that arises as a result of interaction between the media and the audience.
The scientific substantiation of the possibilities of introducing information and
communication technologies at different levels of education was made by such scholars
as V. Andrushchenko, T. Byron, G. Ball, N. Balyk, V. Bykov, L. Bulakh, R. Gurevych,
A. Ershov, V. Laudis, M. Moravchyk, S. Novoselova, B. Hunter, and others.

V. Abramenkova and L. Masol proved that a modern preschool child is mostly
influenced by the media, which steadily affects his or her individual development and

10



VI International Research and Practical Internet Conference
(April 23-25, 2025, Zdar nad Sazavou)

social formation. This gives grounds to recognize the media as a powerful factor in the
socialization of modern preschool children.

The definition of socialization as a pedagogical problem implies understanding
that pedagogy as a science of pedagogical processes is designed to find out the structure
of socialization, its relationship with education and personal development, ways,
means, organizational forms of involving students in social relations, pedagogical
conditions for optimizing the child's cognition of social reality and achieving the
required level of social competence [1, p. 42].

The determining factor in the socialization of preschool children is the children's
community, or community of peers. Today, the system of educational institutions
actively includes such a factor as the mass media. The mass media are traditionally
divided into the press, radio, television, computer, information and communication
technologies, the Internet, and advertising.

It is difficult to overestimate the role that information plays in the development of
modern society. It is no exaggeration to say that modern society is an information
society. Information culture is becoming part of the general human culture. The basis of
a person's information culture is knowledge of the information environment, the laws
of its functioning and development; the ability to navigate the boundless space of
various messages and data, to rationally use the means of modern information and
communication technologies to meet information needs [2, c.16].

Informatization of preschool education is a completely objective and inevitable
process. A new educational environment is being formed in preschool educational
institutions, and high-tech information tools for teaching and developing preschoolers
(video cameras, multimedia computers, projectors, screens, touchscreen interactive
whiteboards, etc.) are being developed. The production of developmental and
educational multimedia products for children (computer games, electronic
encyclopedias, cartoons, educational videos and programs, websites, etc.) is expanding.

The analysis of psychological and pedagogical sources shows that a person's
change in the process of socialization under the influence of media is manifested in
various aspects and has both positive and negative effects. Computer game and
educational programs for preschoolers should be developmental, meet the interests of
the child and realize his or her desire for creativity. We are talking about graphic
editors for drawing, fairy tales and cartoons, simulators for mastering certain skills,
puzzles, music games, solving didactic tasks (learning and distinguishing colors,
animals, numbers, letters, etc.). On the other hand, it is impossible to ignore the
negative impact of computer technology on a child's health: mental stress, visual
analyzer fatigue, static posture, social isolation, addiction, etc.

C. Semchuk, analyzing the results of research by foreign scientists, emphasizes
that children who regularly consume media products are distinguished by the
following characteristics: quick and associative thinking; superficiality and stereotypical
questions and answers to others' questions; superficiality of interests; lack of
subordination and communication problems; primitive feelings and unceremonious
behavior. Children's excessive enthusiasm for the virtual world and active involvement
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in the virtual space they create displaces natural age-related interests and specific
children's activities from their lives, and narrows the circle of «live» social contacts.
Early, prolonged and systematic contact with computers and consumption of media
products leads to negative and even destructive changes in children's psyche and
behavior.

Thus, the modern media space has become not only a medium of information
exchange, but also an environment where social communication, exchange of views and
feelings, etc. are carried out. However, an uncontrolled flow of information can
penetrate the essence of a child and deform his or her consciousness.

Literature:

1 Pechenko I. P. Socialization of Children in Rural Educational Complexes
«General Educational Institution - Preschool Educational Institution»: Candidate of
Pedagogical Sciences.

sciences: 13. 00. 08. Kyiv, 2003. 234 c.

2. Kovalenko O. What is the information culture of preschool teachers.
Kindergarten. 2011. Ne3. C.15- 17.
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MODERN TECHNOLOGIES

AUTOMATED IRRIGATION SYSTEM FOR MUNICIPAL LANDSCAPE
ENVIRONMENTS

Vladyslav Golovatyi
Student
(Lviv Polytechnic National University)
Roman Ivaskiv,
PhD, Assistant
(Lviv Polytechnic National University)

1. Introduction

Urban areas are increasingly integrating intelligent systems into public
infrastructure as part of the Smart City concept. One essential but often overlooked
aspect is the efficient management of municipal green spaces, such as parks,
boulevards, and public gardens. Traditional irrigation methods in these spaces rely on
fixed schedules and manual monitoring, which leads to significant water waste,
inconsistent plant care, and increased maintenance effort. As water conservation
becomes more critical in the face of climate change, the need for an adaptive, data-
driven irrigation system is more urgent than ever.

This thesis proposes the design and implementation of an Automated Irrigation
System tailored for municipal landscape environments. The system utilizes
environmental sensors, edge computing, and centralized monitoring to deliver
responsive, efficient, and scalable irrigation. It aims to reduce water consumption,
improve plant health, and support long-term ecological sustainability in urban settings.

2. Zone-Based Control and Prioritization

Each irrigation zone may differ significantly in terms of vegetation type, soil
quality, sunlight exposure, and aesthetic or ecological importance. To address this, the
system supports individualized logic per zone. Threshold values for soil moisture and
other parameters are configurable per zone. Zones are also prioritized; for example,
central parks or botanical gardens may receive water earlier than peripheral zones
during resource constraints. For instance, flower beds with shallow-rooted plants may
require more frequent watering than lawn areas or tree zones. By assigning priority and
thresholds, water is allocated where it’s needed most.

The result is a context-aware irrigation schedule that responds to the real needs of
each zone rather than a generalized fixed routine.

3. Competitors analysis

System Functionality | Control IoT Weather Customization | Approx.
Interface Connectivity | Integration Price
(USD)
Rain Bird Upto8 LCD + Wi-Fi Basic online Basic 180
zones; Buttons; weather scheduling
seasonal Mobile App adjustment
duration (needs rain
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adjustment sensor)
Hunter 6-24 zones; | Sensor Wi-Fi Advanced High (soil 200-300
Hydrawise Predictive buttons or forecast-based | type, slope,
Watering touchscreen; adjustment plant type,
(detailed Hydrawise multiple
forecast) web/app programs)
Rachio 3 8or16 App/Web Wi-Fi Automatic Very high 230-280
Zones; only daily weather- | (fixed/flex
Weather based schedule | modes; plant,
Intelligence soil, sun
(hyper-local) settings)
Orbit B-hyve 4-16 zones; Knob + Wi-Fi Online forecast | High (soil, 100-180
Smart small adjustment slope, plant,
Watering display; (WeatherSense) | cycle soak)
(weather- Mobile App
aware)
Netro Sprite 6or12 App only Wi-Fi Full Al forecast | Automatic 100-120
zones; Al- & plant- (minimal user
driven database input)
scheduling adjustment
(plant +
weather)
OpenSprinkler | 8-72 zones; Local OLED | Wi-Fior Basic online Very high (full | 149+
Open-source | + buttons; Ethernet weather-based | custom
controller Web/API multiplier programs &
scripts)
RainMachine | 8-16 zones; Touchscreen; | Wi-Fi (2.4/5 | Horizon High (soil, 199-299
Local Mobile App | GHz) forecasts stored | plant, sun,
weather- locally (7 days) | multi-
based logic program)

4. My solution
My design extends the competitor features by combining precision sensing,
flexible edge logic and robust communication into a cohesive, open-architecture system:
Modular ESP32-based Edge Nodes.
Each irrigation zone runs an independent ESP32 controller, equipped with

calibrated capacitive moisture probes and DS18B20 temperature sensors.

By

distributing decision-making to the edge, the system continues to operate even if the
central server or internet link fails —unlike many cloud-dependent rivals.
Multi-Layer Water-Saving Intelligence.
Soil-level control: Calibrated soil moisture thresholds per zone guarantee that
watering occurs only when soil actually dries below plant-specific setpoints (£5 %

accuracy).

Weather-aware scheduling: Real-time integration with local weather API
suppresses irrigation ahead of rain and re-evaluates watering volumes post-storm,
reducing over-watering by up to 30 %.

Zone prioritization: Under constrained resources (e.g., fire-hydrant flow limits),
high-value zones (botanical collections, young trees) automatically receive water first,
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while low-priority lawns await their turn—something few commercial controllers
elegantly support.

Resilient Dual-Path Connectivity.

Primary Wi-Fi connectivity is augmented by optional LoRa mesh backhaul: if Wi-
Fi drops, nodes revert to LoRa, ensuring data and commands still propagate city-wide.
Competing systems typically lose smart features entirely when the link fails.

Open-Source, Fully Customizable Platform.

No vendor lock-in or subscription fees —firmware, dashboard code and APIs are
available on GitHub.

Users can add new sensor types (e.g., flow meters, pH probes) simply by writing
an Edge-Node driver; the dashboard automatically detects and maps new inputs.

Comprehensive Analytics and Alerts.

The central dashboard not only visualizes historical soil moisture, water usage and
weather, but also issues automated alerts for abnormal conditions —leaks, sensor faults
or valve failures —enabling maintenance teams to intervene before landscape damage
occurs.
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BASICS OF HEALTH. PHYSICAL CULTURE AND SPORTS
AKTVIBHUW BIOITIOUMHOK 151 CTYIEHTIB BH3

IBanrok [liana AHapiiBHa
3m00yBav BUIIIOT OCBiTV 6i0JI10r0-eKOJIOTiYHOro (PaKysIbTeTy
(JHIIIpoBCHKOrO HalliOHAJIBHOTO YHiBepcuTeTy iMeHi Osecsa ['omuapa)
HayxoBwuit kepiBHMK: ArastakoB B’stuecsiaB CeprirtoBud
BUKJIaga4 {HIITpOBCHKOro HalliOHAJIBHOIO yHiBepcuTeTy iMeHi Osecst 'onuapa

Anomayisa. B craTTi po3IiIAmaroTbCs IMO3UTMBHI acleKTW BIUIMBY aKTUBHOIO
BIITIOYMHKY Ha pOpMyBaHHS 3[I0POBOTO CIIOCOOY XXWUTTS cepeq, CTyIeHTChKOI MOJIOZI.

Kawouobi cro6a: akTMBHUM BiANIOUMHOK, cTydeHT BH3, ¢ismuyna akTuBHICTB,
CIIOPTVMBHI CeKIIil, 310pOBMU CIIOCiO XXUTTs, pi3niuHe BUXOBaHHS.

Hapuanns: crynenTis BH3 gacTo cympoBOXy€eThbCs BUCOKMM PiBHEM CTpecy depes
icaTy, HefylaiHM Ta OCBITHE HaBaHTakeHHs. AHajli3 aKTUMUYHMX MaTepialiB IIpo
KUTTEMISUIBHICTD CTYA€HTIB CBiYNTD, IIPO 11 HEeBIIOPSAKOBaHY 1 XaOTVMYHY OpTraHi3allifo.
Ile BimOMBaeTBCS B TaKMX HAVBKIVBIIINMX KOMIIOHEHTAX, SK HECBOE€YACHUV IIPUIOM
DKi, crcTeMaTVUYHe HETOCUIIAHHS, HEJIOCTaTHE NepeOyBaHHS Ha CBLKOMY HOBITpi, Majia
pyX0OBa aKTWMBHICTb, BiCYyTHICTb 3arapTyBaHHs, BUMKOHAaHHS CAaMOCTIVTHOI HaBYaJIbHOL
po0boTI 3a paxyHOK 4acy, IIpU3HA4YeHOro I CHY, NaliHHs Toio [1]. 3 omany Ha 1e,
HaOyBae 0cCOOIMBOI 3HAYYIIIOCTI AaKTMBHUM BIAIIOYMHOK, SIKUW He TIJIbKM CIpUsE
JisnuHiN aKTMBHOCTI, (POPMYBAHHIO 3[J0POBOTO CIIOCOOY XXWUTTS, ajle 1 € IIPUBalIMBUM
TUTS. MOJIOT].

AXTVBHUTI BiITIOUMHOK Ilependadac pi3HY HisUTbHICTH, Ha BIAMIHHY Bi Ti€l, gKa
BUK/IVIKaJla CTOMJIEHHSI Ha JaHwi 4Yac. /g ymoper po3ymMoOBOI IIpalli BilIIOUMHOK
MOBVHEH BKIIOYaTM 3HAYHOIO Miporo ¢isnuHe HapaHTaXeHHd. lle MoXyTb OyTu
CIIOPTWMBHI irpy, TaHIIi, BiiBiAyBaHHs OaceniHy a0o (piTHec-1IeHTPiB, y4acThb B IIOXOaX
BUXiOHOTO 1HA Tomlo. [lepeBara akTMBHOIO BIAIOYMHKY IIOJISITA€ B TOMY, IO BiH
HigTpUMye 1 HaBiTh HiABUINYeE IIpalle3laTHICTb JIIOAVMHM 1 IoKparlye 1 disnune i
IcuxiuHe 300POB 4 [2].

AKTVIBHVV BiITIOYMHOK Ma€ HU3KY IIepeBar:

1. @isygHwnii po3BUTOK 1 KapAiOHaBaHTaKeHHs. AKTVBHWU BiIIIOUYMHOK CIIpVIsE
3MIIITHEHHIO M'S3iB Ta CepleBO-CYAMHHOI CUCTeMM, PO3BUTKY KOOpHAMHAIli Ta
BUTPUBAJIOCTI.

2. TlosutwBHUM BIUIMB Ha QisnyHe Ta HcuxiyHe 300poB’s. DisudyHa aKTUBHICTD
Ha Opuponi pgoroMarae migTpuMmysatut ¢isuuHy ¢opMy Ta 3arajlbHUIL TOHYC
opraHisMmy, cHpusie BuUpOOJIeHHIO eHOOpdiHiB, IO IO3UTUBHO BIUIMBAE Ha
TICIXOEMOIIIVIHWII CTaH.

3. IlokpameHHs KOHIeHTpallil. AKTMBHUI BiIIIOYMHOK CIIPVSE ITOJHIIIIEHHIO
KOTHITMBHMX (YHKIIiNI, TaKMX $K IIaM'siTb Ta yBara, 10 OCOOJIMBO BasKIMBO [JIS
HaBYaJIbHOI'O IIPOIIeCy.

16



VI International Research and Practical Internet Conference
(April 23-25, 2025, Zdar nad Sazavou)

4. ComjanpHa B3aeMopis. CHiulbHI  aKTMBHOCTI  [I03BOJIAIOTH  CTYHAEHTaM
3HaXOOWTVM HOBMX [PY3iB, MiATPUMYyBaTM COILiaJbHI 3B'S3KM, PpO3BMBAT HABUYKU
KOMaHIHOI poO0TN i KOMyHiKartii.

Y TenepimiHin yac iCHy¥OTb Pi3Hi BapiaHTV aKTMBHOI'O BiITIOUYMHKY JUIS CTYIeHTiB:

1. CrnoptmBHI cek1iii Ta k1yon. Cy4acHi BUIII HaBYaJIbHI 3aKjIafy MalOTh BJIacHI
CIOPTMBHI KOMIUIEKCH, J[e IIpallloloTh CeKLil 3 pisHMX BUMIIB cHopry: ¢yToor,
BOJIeV1I00J1, GackeTOO1, TeHic, IUIaBaHHs, OOVOBI MmcTelTBa (KapaTe, [3I010, aviKino),
JIeTKa aTjIeTHKa, FIMHACTVKa, YMPJIIIHT TOIIO.

2. Typusm, noxoam Ta ekcKypcii. [1o 1Iboro Buy akTMBHOI'O BiIIIOYMHKY MOXKHa
BifJHeCTV: MiIIi moxoay B Topu abo JIic, BeJIOIPOTyJISHKY, KeMIIIHT i HOUiBJli y HaMeTaXx,
eKCKypcCil icTOpUYHMMM MICLISIMU.

3. diTHec, TaHIII Ta TpeHaXepHi 3am. 11 cTyeHTiB, sKi He m00/IATh KOMaHIHI
BUAM CIOPTY, ajle IIparHyTh HOKpammTy ¢isuuHy dQopMy, MiAiiayTh 3aHATTI B
TpeHa)XepHOMY 3aJli, TPYIIOBi 3aHATTA (3yMOa, 7Iora, CTPeTYMHT), CydacHi TaHIL (xirm-
XOII, JIKa3-paHK, OperiK-1IaHc).

4. AxTuBHI irpu Ta posBarm: HemHTOOJI, CTpavKOoII, j1a3epTar, OOyJIiHT, OUTBSIPA,
CKeJIeIpoM, KaTaHHS Ha poiMKax, cKemTOoprax abo KBecT-KiMHaTu 3 disvaHMMMI
BIIpaBaMI.

5. ComiapHi iHiniaTyBy. PisyuHa aKTMBHICTE MOXKe IOEIHYBAaTHUCS 3 KOPVICTIO IS
rpoMa/i: eKOJIOTiYHi TOJIOKM, IpUOMpaHHs MapKiB, y4acTh B aKIIisiX 3 BUCAIKN JIePeB,
JIOIIOMOTa B PEMOHTi, OymiBHMIITBI TOIIO. Y4acTb B MOAIOHMX 3axofax He TUIbKU
nokpatye ¢isnuHe 370pOB’sl, a i CIpusie PO3BUTKY COLHQIBHOI BiAIIOBiJa/IbHOCTI,
dopMyBaHHIO BiTUyTTs 3HAYyILIOCTI.

6. CesonHa akTuBHICcTb. KOXXHa mopa poKy mapye yHIKaJIbHI MOXJIVBOCTI IS
aKTVMBHOIO BiJIITIOYMHKY: B3MMKY MOXXHA HaCOJIO/DKYBaTWCS KaTaHHSAM Ha KOB3aHax,
JKax abo CH0y60pni; BJIiTKy — 3arMaTVCs IUIaBaHHSM, TpaTy B IUISDKHWV BOJIETI00IT
uy BUIIpOOyBaT ceOe y BecjlyBaHHI Ha OaviiapKax; BOCEHM Ta HaBeCHI - 3ayMaTMUCA
CKaH/IMHaBCHKOIO XOp000, biraTy B mapKy abo IIpOoCTO I'yJIATY Ha CBXKOMY HOBITpi.

IIpoBeneHHs 3aHATH 3 (QI3MYHOIO BUXOBaHHSA CHPSMOBAaHO Ha 3aJlydeHHS
CTYIIeHTiB 0 IXHBOI aKTMBHOI y4acTi y CHOPTMBHO-MaCOBMX 3axofax, AKi IIPOBOAATHCS
y BH3 71 0OcHOBHVM 3aBIaHHAM SKMX € IOJAIbIIe 3aJIy9YeHHs CTyAeHTCbKOI MOJIO 10
CUCTeMaTUYHMX 3aHATh Pi3MUHOIO KYJIBTYPOIO 11 CLHOPTOM y BUIBHMI Yac i IIpoBejeHHs
aKTVBHOIO BimmoumHKy. CIIOPTMBHO-MAacOBi 3aXOAV OPraHi30OBYIOTbCsS Y BUIBHWUW Bifj,
3aHATH 4Yac, 1 IXHIMM 3aBHaHHSAMM € 3MIIJHeHHsS 300pOB'd CTy[JeHTChKOI MOJIOI,
BJOCKOHaJIEHHS 1X (Pi3VUHOI 11 CHOPTMBHOI IiZITOTOBJIEHOCTI [4].

BucHOBKM

AKTVBHUV BiIIIOYMHOK € BaXJIVMBUM €JI€MEHTOM JKWUTTS CTYOEeHTIB BUIIVX
HaBY&JIBHMX 3aKjafiB, aJpke BiH cropusie (pi3sMYHOMY 340POB'TO, 3MEHIIeHHIO pPiBHs
CTpecy Ta MHOKpallleHHIO 3araJbHOroO IICMXOEMOIIMIHOTO CTaHy. 3aBIsKM aKTWBHOCTI
CTYZIEeHTV OTPUMYIOTh MOXJIMBICTH BIIHOBUTM €HEPrilo, MHOCWINTU KOHIeHTPallito
yBary Ta IiOBUINUTKU Ipale3JaTHICTh, 10 IIO3UTMBHO BIUIMBAE Ha IX HaBYaJIbHI
JOCATHEeHHs. Byay akTMBHOIO BiIIOUMHKY IS CTYNeHTIB HaCTUIbKM Pi3HOMAaHITHI, 1110
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KOKeH MOXKe 3HamTVI IIOCh JIs ce0e: Bill iHTeHCMBHOIO CIIOPTY [0 HIPUEMHOTO X001 Ha
CBLKOMY IIOBITPi.
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PHILOLOGY AND JOURNALISM

OCOBJIMBOCTI B2)KIBAHHJI TIE€CTIIB B3AEMHOI OIi
B CYUACHOMY MEOIMHOMY ONCKYPCI

KoneeBa Onena OsekciiBHa
CTapIINi BUKIajay
(YxpaiHncekum nepxaBHUM YHiBepcuTeT iMeHi Muxariia [IparomaHosa)

MenivtHuit AucKypc 3aBXan OyB Bifji3epKajleHHSIM Cy4acHOIO CTaHY CYCIIUIbCTBa,
BUPA3sHMKOM TMX aKTyaJIbHMX IIpo0sieM, $Ki XBWIIOIOTb COLiyM, i TOMy aBTOPU
MeJiaTeKCTiB BUKOPUCTOBYIOTh JIEKCVKY, sIKa HaVIOUIBII SICKpaBO 71 TOYHO BigoOpaxae
CYyTh IIOBiIOMJICHHS, HacTpoi Ta OUiKyBaHHSA 4YuTadiB. TakoX MeminHi TeKCcTu
CIIpsIMOBaHI Ha aKTVBi3allif0 MeBHVIX €MOIiV 1 CIIOHYKaIOTh A0 PO3[IyMiB, SIKi MOXYTb
IPVBECTY [10 BiIIOBITHMX [IiVi WIEHIB CYyCIIUIbCTBA.

Tomy BaxumMBOIO y popMyBaHHI BMCIOBIIIOBAaHHS BUCTYIIAa€ caMe Ji€ciliBHa
JIeKCVIKa, ajlKe JIi€CJIOBO € OCHOBHMM KJIaCOM «O3HAKOBMX CJIiB, IIIO BMpakaroTb i,
nporecu Ta cTaHM, (POPMYIOTh OpraHisaliiliHe SIpO eJIeMeHTapHOIO IIPOCTOrO
pedeHHs], MalOTh aKTVMBHY 7 IIVPOKY BaJIeHTHICTb, HaMOUThIIMIT Habip MopdostoriuHmX
KaTeropin» i xapakTepusylOTbCs aKTVBHOIO OpraHi3allifiHOIO POJUII0 B CeMaHTWYHO
eJleMeHTapHOMY pedeHHi [1, c. 364].

OCKiJIBKIM OCTaHHIM YacoM yKpaiHChbKe CyCIIUIBCTBO IlepeOyBa€ B CTaHi IOCTINHOL
O60poTBEOM 3 BOPOrOM, a TaKOX B OUiKyBaHHi HepeMOTru [0 $IKOi, KpiM caMOBiIIaHMX
3ycWwIb BOIHIB Ha POHTI, TaKOX MOXYTb IIPMBEeCTM Pi3HI AWIUIOMaTHU4YHI W
IPOMAaJAHCBKI 3yCWUIA, CIPsAMOBaHI Ha 3aBepllleHHs BiIHM, Y MeIiiHOMY OVCKYpPCi
YacTO BMKOPWCTOBYIOTH [Ii€C/IiBHI JIeKCeMV Ha ITIO3Ha4YeHHs B3a€MHOI il IIMPOKOro
CeMaHTMYHOIO CIIEKTpy. AJDKe camMe B3a€MOisl Ppi3HMX JIOfeV, KpaiH, ypsfis,
IPOMAa/ISTHCHKOTO CYCIIUIBCTBA € BaXKJIMBOIO ISl IIepeMOry Hall, POCi€l0 Ta IIOBepHEeHHs
710 MUPHOro XuTTd. Kpim BirtHM, fKa € Tpareai€ro He JIvIIe I YKpalHCbKOTO Hapomy,
a VI 11 BCi€l CBITOBOI CIIUIBHOTM, BiOYBaIOThCS Pi3HI MOJIITMKO-eKOHOMIYHI IIpoliecy,
gKi IIeBHOIO MipoOi0 Po3 €IHYIOTb CYCIIUIBCTBO [IEMOKPATUMYHMX KpaiH, IIOTpelyioun
BiZTHOBJIEHHSI 3BMYHOIO CBiTOBOrO HOPsAKY. TakoX HIKyAu He 3HUKIM, a CTaIu Iie
rocrpimmmy, 1pobsieMu B ITOOYTOBOMY JKWUTTI JIIOfiEeVI, CIIBIIpalli, OB S3aHii i3
KYJIbTYpHUMM KOHTaKTaMM, IO TaKOX CIIOHYKa€ 10 IIeBHOI B3a€MOJil MK WleHaMmu
CYCITUIbCTBA.

ToMy LIiJIKOM OPUPOOHO, IO B Cy4dacHMX MefiaTeKcTax (30KpeMa Marepiasiax
«YKpalHChKOT IIpaBn»), IKi CTOCYIOTBCS Pi3HMX aCIIeKTiB Cy4acHOIO XXUTT YKpaiHu Ta
CBiTYy, aBTOPM BUKOPWMCTOBYIOTH Jli€CJIOBa Ha IIO3Ha4YeHH: [Iil, BUKOHYyBaHOI KiJIbKOMa
cy0’eKTamMM, KOXXHUM 3 IKMX BOJHOYAC BUCTYIIa€ 00’ €KTOM ITi€T fil.

HieciioBa, fAKMM BJIacTMBa apxiceMa «B3a€MOiATV», IO Ma€ 3Ha4YeHHS
«11epeOyBaroun y 3B’43Ky, B3a€EMHO [IisiTH, OyTU y B3a€MO/il», BXOOSATD 110 CKJIaly TaKuX
nekcuko-cemMaHTHuHMX rpy1 (JICT):

- JICI' pieciiB B3aeMofil, MOB'g3aHOI 3 aHTArOHICTUYHMMM CTOCYHKaMU
(bopomucsa, bumucsa, koukypybamu). Hanpuxiianm: «fIKimo po3nodnHaroThCs IeperoBopm

19



Current Issues of Science

PO 3aBepIlIeHHs BiVIHY, TOBOAUTHCS OUTHCH 3a CWIIbHY, ITO3UIIiI0 Ha IleperoBopax» [2];
«Cniepmry, miciigs mepexomy y BepecHi 2024-ro Kyrnebm 3 bankosoi B Kabwin i
npusHaueHHs Mukutn B OIlY, BoHM Hamaraymcs KOHKYPYBaTW 3a BIUIMB» [2];
«KomenTapi Tpamra 3asepunum OypXJIMBUM TVDKIEHb IS PUHKIB aKIlivi Ta oOsirarin
i 3arpoXyIoTh IIle OUIBIIIOI HeBM3HAYeHICTIO I KpalH, iHBecTOopiB Ta Oi3Hecy, sKi
OOpIOTbCA 3 TIOTO TOProBesIbHOIO HosiThkoro» [2]. [iecimoBa wiel JICIT MoXyThb
CTOCYBaTMCSl B3a€MOJIl He JIMIlle IIOB'sA3aHOI i3 Pi3MUHMM KOHTAaKTOM, ajle ¥ Ha
MO3Ha4YeHHs aHTarOHICTMYHMX CTOCYHKIB IIiJl Yac IOJITUYHOIO Yl iHTeJIeKTyaJIbHOIO
HPOTWUCTOSHHS;

- JICT piecstiB MOBJIEHHEBOI B3a€MO/Iil, ceMaHTMKa AKX MOXKe OyTu MHoB sd3aHa
JK 31 CTOCYHKaMV aHTaroHICTMYHOIO IUIaHY, TaK i 31 CTOCYHKaMM, CIIpAMOBaHMMM Ha
MNPOAYKTMBHE ¥ pe3ysIbTaTMBHE BUPpIllIeHHs IIpo0sIeMy, BigHOBJIEHHsS BTpadeHOl
B3aeMonii  (cnepeuamucs,  cBapumucs, — 0beoBopumu,  domoBumucs,  cniskyBamucs,
posmobasamu, noposmobasamu, diaumucs). Hanmpuxitan: «[Toku daxisiii criepedyatoTsbes mIpo
CIIpaBXXHi MacIITabu KOIITiB, sIKi OTpMMAalOTh 3a HeHaJlaHi B3arajii 4y IIOraHO HaJaHi
nocayru  komyHasibHMKamyu, y KMJIA s3akimMkaroTh KusiH HIiOUTO caMoCTiiHO
BIAMOBJIATNCS Bif, TIOCIYr ,IoraHmx’ KOMIIaHi» [2]; «24 Oepe3Hsi TmIpe3uIeHT
Bonogyvup 3enercekui nosigomms, 110 Ha CTaBIli 00roBOpwIn 30KpemMa pe3ysIbTaTiu
Hporpamu 3 KOHTPaKTOM TS BiICBKOBOCITY>KOOBIIiB 18 - 24 pokiB Ta 1i po3IIMpeHHs»
[2];, «IHmn cuenapii 3aBeplileHHsI BitHM abo 1 rapsdoi ¢asu QakTUUHO He
posmsiganca Ta He obrosoproBaiucs» [2]; «SIk 3a3HavaeThcs, y cpepi BepXoBeHCTBa
npasa YkpaiHa Ta Higepianan goMoBwiIncsd IIpOAOBXYyBaTy HePiOgMUHY CIIBIIPALIO Y
KITFOYoBUX cdepax Kiacrepy ,OcHosu” mporiecy Berymny o €C» [2]; «Cam ,, komaHmgoc”
B YKpaini Hikoamu He OyB, ajle IIOOEHHO BICTEXY€E CUTyaIlifo Ha POCIVICHKO-
yKpalHCbKOMYy (PPOHTI 3i 3BiTiB Bif mraO-kBapTMpm IHTepdriekcy i HOBMH, a TaKOX
CHOITIKYeTbCS 3 ,KypcaHTamm » [2]. Jlekcemy Oisumucsi 49acTO BMKOPUCTOBYIOTH
3HaueHHi «pO3MOBifaTV OAMH OIHOMY IIpO IIO-HeOynbs OaudeHe, mHepexwuTe» [3].
Hanpuxtan: «Tomy mpuikmKaen i HiOu Tex 1osicHIoenI Ti peui: ,OT BUopa s IIIOCh He
3HaB - CbOTO/IHI 3HAIO i 3 BaMM AUIIOCS, 11 BU He CTUaITecs TOro, 1110 YOroch He 3Haym” »
[2]. Lle 3sHauenns4 € nepudepinuammM m1s JICI MmoBieHHEBOT B3aEMOIIT.

- JICT mieciiB comiasbHOI B3aeMoOmil (3ycmpimucs, Gimamucs, 63aemodiamu,
36" asamucs, cnibnpayrobamu, seypmybamucs). JlekceMn 3 TaKOIO CeMaHTMKOIO ITO3HAYAIOTh
B3a€MHI 1i1, TI0B’s13aHi KOMyHIKalli€lo Ta CIIUIKyBaHHSM Y IIPOILIeci ColliaIbHOI B3a€MOJIIl,
AKy PO3YMIIOTBH SIK «CHCTEMY B3a€MO3aJIKHMX iVl y CHiBIIpalli, COUIBHIV isJIbHOCTI,
MDKOCOOVCTICHOMY Ta JIiJIOBOMY CIIUIKYBaHHI iHnmBifis» [4]. Hanpuxian: «bimm gim
3asBVB, III0 OOW/IBI CTOPOHM IUIAHYIOTH 3YCTPITUCS 3HOBY HACTYIIHOI CcyOOTmM» [2]; «8
KBiTHS 3eJIeHCbKMII IIOBiJOMMB, 1110 YKpPaiHChKi BilICbKOBi Ha /loHeuunHi B3sUIM1 B II0JIOH
nBox rpoMazigH Kuraro, sKi BoroBaIM B CKJIafli POCIVICEKOT apMii. 3eJIeHChKUL JIOPYYVB
MIHICTPY 3aKOPIOHHMX CIIpaB HeramHO 3B s3atucd 3 IlekiHoM i 3'sicyBaty, gax Kwuran
30upaeTbcd Ha Lie pearyBaTu» [2]; «Mwm 3ycTpidaemocss Ha 1omBip’i XapKiBCbKOTO
Jlitmyseto, 3 akuM Map’sH TicHO criBnparrioe. [Iupekropka mysero TersiHa [Tmmayk
BITa€ThbCA 3 HUM, 4K 3i cTapuM npyrom» [2]; «Tomy Tpeba BinkmMHYTM BCi po30iKHOCTI i
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srypryBatucs» [2]; «Y Takmx irpax y4acHMKM B3a€MOJIIOTH OaraTopas3oBO i MOXYTb
aJJanITyBaTVI CBOIO IIOBE/IiHKY, BpaXOBYIOUN IIOIePeIHil TocBin» [2].

Orxe, cemMaHTVMKa [i€CITIBHMX JIeKCEM TiCHO IIOB'sg3aHa 3 Pi3HOMaHITHMMM
OposBaMyM B3aeEMOAIl MDK JIIOOBMM B IIpolleci IXHIX COLHaJIbHMX, IOJITUYHNX,
eKOHOMIUHMX Ta KyJIbTypHUX KOHTakTiB. CydacHUM MeOiiHUM OMCKypc BigjoOpakae
B3a€MOJIII0 B CYCIUILCTBI, IOCIIyTOBYIOUMCH [Ii€CJIOBaMM BIJITIOBIIHOI CeMaHTUKM, sKa
HaWTOYHillle ITepefia€ 0cOOIMBOCTI CTaHy KOMYHIKallil Cy4acHOTI'O CBITy.

Crmcok BUKOpPMCTaHMX JKepest

1. T'pamaTmka cyuyacHOI yKpaiHCBKOI JliTepaTypHOI MoBI. Mopdoriorisa [aBTOopn:
I. P. Buxosaneup, K. I'. TI'opopencbka, A. II. 3armitko, C. O. Cokosnosa; 3a peq,.
K.T. Toponencekoi]. Kuis : Bugasamuani gim Imutpa Byparo, 2017. 752 c.
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3. Cnosauk ykpaiHcekoi mosut: y 20 T. HAH Vkpainu, Ykp. MoB.-iHdopM. poH.
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4. Hocarosa B. M. CyuachHi miaxoam [0 BUBYEHH: IIOHATTSA «COLliaJIbHA
B3aeMogisg». Ilegarorika dpopMyBaHHS TBOPYOI OCOOMCTOCTI y BUIIIIN i 3arajTbHOOCBITHI
IITKOJIaXx. 2022. No 80 (2). C. 106 - 109. URL:
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IIIABUIIIEHHS TOYHOCTI TA CTIMKOCTI ITPVI BUMIPFOBAHHI CUTHAJIIB
TEH3OMETPUYHMX JATUMKIB YPAJKEHMX AMHAMIUHOI 3ABAIOIO

Bopo6rioBa Osiena MuxarriBHa
Kannypar TexHidHMX HayK, JOLIEHT
(dep>xaBHWI YHIBepCUTeT iHTeJIeKTYJIbHMIX TeXHOJIOTIN i 3B'S3KY)
Poxko Ostena KocraHTMHIBHA
Crapimit BuKiIaga4
(Onmecpkmit mep>kaBHMIL MOPCHKII YHIBEPCUTET)

AmnamizoBani B i poOoTi aHasmoro-umdposi mepersoproBaui  (ALIIT)
IOCIIKYIOTBCS CTOCOBHO 3aBHaHH:A ITPelM3iIHOIO BUMIpIOBaHHS PpiBHSA CUTHAJIB
TeH30pe3ucTopHMX gaTaukis (T/I).

Metoro nocimimkeHb € po3poOka BUCOKOTOUHMX 3aBagocTimkumx ALl s
€JIEKTPOHHMX TeH30MeTpuuHMX Oudposux BumiptoBadis Macu (LIBM). Ocobrmmsy
yBary IoTpeOyIOTb BUMipIOBaTelli Macy, $Ki HpaIfoloTh 3 PyXOMMMM OO’eKTamm
BVIMIPIOBaHHSI.

3aBgaHuAM LIBM e orpuManH4 11dpoBoi Komil BUMipIoBaHOTo 3ycwuid Ps.

Harvimmpocrima rirmorerryHa cxemMa Mae€ MICTUTU JDKepesio  Etg  KMBIJIEHHS
TeH3oxaTunKiB T]I, sKi HaBaHTaXyIOTbCS BUMIpPIOBAaHOIO Macor, IIpu ToMy TpeOda
000B’s13KOBa BpaxOByBaTl, IO PYXOMUW BUMipIOBaHMUI O00'€KT 3 AMHaAMIYHUMM
HeperKogaMu.

TII meperBopioe NpuKIafeHe J0 HUX 3yCWUIA B aHaIOroBy Hamnpyry Uy, $Ky,
3maBasiocss O, MoXkHa BUMIipsATH IMdpoBuM BoibTMeTpoM V. OnHak, HaBefeHa, Ha
MepIIMIL TIOIJISAA, JIOTiYHA cXeMa He MOKe OyTM IPaKTWMYHO IIpalle3aTHOIO0 3 TaKMX
MipKyBaHb.

Tak 5K BuxigHa Hanpyra Uy Mae nopsnok 10 Ha BepxHIO MeXy BUMipIOBaHHS, TO
kBaHTyBaHH: nopAnky 0,1 MkB. Ha Takmx mManux piBHsX cUTrHaly IIO3Ha4a€ThCs BIUIVIB
TepMo-EPC masinmx crionyk. Hespaxkaroun Ha BifjoMe uyacTKOBe OCIa0JIeHHSI BIUIVBY
bOr0 HeIOJIKY, BBAXKaTVIMEMO BUMIPIOBaHH: PiBH:A TeH30curHainy Ux Ha HOCTIVIHOMY
CTPYyMi HaBiThb Y IIOCTAHOBOYHOMY IUIaHi HEIPUITYCTVMe.

OckitbKM 119 poboTa HpucBAdYeHa JIKBifallil IlepepaxoBaHMX IPOTaJH, BOHA €
aKTyaJIbHOIO.

B ocHOBY cuHTe3y ajiropuTMy 0OpOOKM TeH30CUTHaly ypaKeHOro rapMOHITHOIO
IIepeIIKo/I010, ITIOKJIafleHO Ty BJIaCTMBICTB, 1110 cyMa OyIb-sSKIMX JBOX MUTTEBUX 3HaUYeHb
MIePEIIKOIN, III0 BiAIasITIOThCS OVH Bifl OHOrOo Ha ™, 1110 TOPiBHIOE HYITIO

sin wt +sin( t + ) = 2sin (o)t +g) . cosg =0

(1)
Buximaum curHasm TeH30IaTUMKa ONMCYETbCA IOAIOHO OO ocuwIdTOpa 3
3aracaHHsIM PiBHSHHSM BUY:
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ut)=E+U, -e™ -sin(wt +¢)
, (2)
ne E - cxiagoBa eJIeKTpUMYHOIO CUTHaJTy, IPOIIOpLiriHa BUMipioBaHin Maci; Uy 1 ®
- aMIUnTyga Ta 4YacToTa CKIaJoBOrO eJIeKTPUYHOIOo CUrHajly, IO BiOmosigae
HeperiKkosi; ¢ - dgasa HepemIkoay, B SKil TOYMHAEThCA BUMIp. Y 3araJlbHOMY BUMNAOKy
0<¢p<2n

OcCKiTbKM 9acToTa IIepelIKOaV MOXKe IIPUVIMaTW JOBUIBHI 3HA4YeHHs, TO I
30epexeHHSI €KBIIMCTAaHTHOCTI BIUIKIB aJIrOpWUTM, IO PO3POOIISETHCS, IOBUHEH
IepeadavaTyl 1iarHOCTVKY TeH30CUTHaIy Ha IIpeaMeT BU3HAauUeHHs I1i€T YaCTOTM.

Pesynbpratvi BUMIpIOBaHHS CUTHaly, IIpeACTaB/IeHOro piBHAHHAM (2), 3a
nonomororo ALITT peasisyroTbest y Bumzsaai 6essivi 3HaueHb PyHKIIIT #(t), B3ATHUX depes
MaJli PiBHI IIPOMDKKM Ha iHTepBasli 4acy BUMipIOBaHb. BulisleHHsI KOpMCHOTO CUTHAITY
TaKoI BUMIipIOBaJIbHOI CHCTeMV PO3IVISIAEThCS SIK 3aBJaHHs BU3HAaYeHHs ITOCTiHOI E 3
(2) 3a BimomMmmm 3HaueHHsAMM QYHKUIT u(f) Ha Oe3sTidi TOYOK, IO YTBOPIOIOTH
apudMeTHUHY IIPOrPecio 3 MaJIM KpOKOM, a caMe

u(t,) =E+U, e -sin(ot, +9);

u(t,) =E+U, e sin(wt, +¢);

_ . —atn. H
ut,)=E+U, -e" -sin(ot, + o). 3)

3a JOIIOMOIOI0 YMCeJIbHMX MeTO/iB 3HaleMo ABa CYCiAHi eKcTpeMyMy (PyHKIIil
T

u(t). OCKibKM iHTepBasT Yacy MiX HVIMM BiTIOBimae MOJOBWHI YMOBHOTO Trepiosty 2,
3BiJICV JIETKO BU3HAYUTV YacTOTy .
ITicy1s1 HecKJTaJIHMIX IepeTBOPeHb OTPVMAaHO PiBHAHHS, sIKe IO0B'sA3ye 3HaueHH: E 3i
3HaueHHsAM YHKIIT u(f), B3ATMM 3a 4acoM 3i 3CyBOM, IO [IOPIiBHIOE HalliBIepioay
T

Iepernkoay, TooTo ©.

u(t)=E +k u(t)—u[tﬂj
®, (4)

ke LT

i

e 1+e e

3acTtocoByroun piBHSAHHA (4) /IS IOCUTH BeJIMKOI KUIBKOCTI IIap 3HadeHb u(f) Ta

T
u(t+—)
©/orpuMyemo mepeBusHaUeHy CUCTeMy JHHITHUX PiBHSHb anreOpu, BiTHOCHO

HeBITOMOI BeJTMUMHU E.
3anpon0HOBaHVH71 MeTOo[d BWU3HAUeHHS 3HaUeHHS  IIOCTIMHOI  CKJIQgoOBOI1
€JIeKTPUYHOIO CUTHaJIy MOXKHA 3acTOCOBYBaTM, $KIIO MOOBXMHA peaisarii Ogerrto
Oisplira 3a miBIIepiof], OCIIVIIAILIT ITePeIIKOINL.
YymM OUIbIIMII Yac CIOCTepeXeHHsd 3a CUTHaJIOM, TUM MeHBIy IIOXMOKY
OTPVIMYEMO IIPU BUMIpi.
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ITPOTHO3YBAHHI HEJ'IIHIV[HVIX BIIVIIBIB CEPEJJOBUIIIA Y BEJIMKUX IT-
ITPOEKTAX: MOOEJIBHUM ITIOXIO JO YVIIPABJIIHHS OBMEXEHVMM
BIOIDKETAMM

Kymnk Poman HOpinnosna
acripaHT 1 poky HaBdaHHs PakysbTeTy IHPopMaminHMx TexHosOTIN
(KuiBcbkmit HartioHasibHU yHiBepeuTeT iMeHi Tapaca Illesuenka)
Mopo3os Biktop Bosogummuposna
Kanaunat texniuHmx Hayk, npodecop, 3asinysau Kadenpn Texnorsorin YrpastisHs
(KuiBcpkmit HatioHasTbHMY yHiBepcuTeT iMeHi Tapaca Illepuenka)

AHoTamisi: y cTaTTi po3mIAMAEThCA  IIpoOsieMa  YIpaBliHHA — BeJIMKUMU
dixkcopaHoOromKeTHMMI IT-mpoekTamMu B ymMoBax [IMHaMiYHOrO Ta HecTabiIbHOIrO
30BHIIIHBOIO CepeoBMIa. 3allpOOHOBAHO MOAEIBHUM MiOXid 0 IIPOrHO3yBaHHS
HeJIHIVMHMX BIUIMBIB cepefoBMIlla Ha IIPOEKTHI IIpollecu 3 MeTOK MiBUIIeHH:I
TOYHOCT] IUTAaHYBaHHS, MiHiIMi3allil PU3MKiB ITepeBUIIIeHHs OIOKeTy Ta 3abe3leueHHs
aJalITMBHOCT] yIpaBJliHCPKMX pimteHb. Momens Oa3yeTbcs Ha BUKOPVMCTAHHI METOIB
HaraTopakKTOpHOrO IIPOTHO3yBaHHS Ta CLIEHAPHOIO aHali3y, IO BpaxoByioTb BANI-
daxTopm (KpMXKICTh, TPMBOXKHICTb, HEJTiHIVHICTb, HenepenOauyBaHicTh). PesyipraTnt
OOCIIKEeHHSI MOXYTb OyTM BUKOPWUCTaHI IS PO3poOKM IM@PPOBUX iHCTPyMeHTIB
MiATPpUMKM piltieHb y cdepi yrpasiniHag IT-mpoexTamm.

Knrouosi cioBa: dikcopaHoOomkeTHi IT-mpoexTs; mporHo3yBaHHS; HeJIiHiVIHI
BIUIVIBY; MOJeJIbHe VIIpaB/IiHH#A; 30BHIiIIHe cepenosuille; BANI-cepenosuiie;
CLIeHapHWI aHaJIi3; M poBe yIIpaBliHHA [TPOEKTAMI.

Beryn: ympasiiiHHg BeIMKuMM dikcoBaHoOromkeTHMMM IT-mpoekTaMu B ymMoBax
HeCcTaOUTBHOTO 71 AMHAMIYHOTO 30BHIIITHBOTO CepeIoBUINA IIOTpeOye HOBVIX MiNXOZiB,
110 BPaxXxOBYIOTh HEJIHIVMHMI XapakKTep BIUIMBIB 1 BUCOKMV pPiBeHb HEBM3HAYeHOCTI.
TpaaguiiiniHi MeTOAM 4acTO BUSBIIAIOTHCA HeeeKTUBHUMM B CUTYallisiX, KOJIU IIPOEKTHI
peastisyioTbcsa B KoHTeKcTi BANI-cepenoBuiia — KpmxKOro, TpMBOXHOIO, HEJIIHITHOTO
1 HemnepenOadyBaHOro. MeTolo AOCTIIKeHHs € po3pobKa MOIIEIBbHOIO IIIXOIy 10
IIPOTHO3YBAaHHS 30BHIIHIX BIUIMBIB i3 BUKOPMCTaHHSAM OaraTopakKTOpHOTrO aHaJIi3y Ta
CIIEHApHOTO MOJIeJIFOBAHHs, IO JIO3BOJIA€ INABMINWUTY TOYHICTH YIIPaBJIHCHKMX
pillieHb, MiHIMI3yBaTV PW3VKNM HepeBUTpaT i MOKpaIIUTV aJalTUBHICTE IPOEKTHOTO
IUIaHyBaHHs.

Metoan: y nociimKeHHi BUKOPUCTaHO KOMIUIEKCHMI MeTOI0JIOTTUHM HigXiI, 1110
HO€AHY€E IHCTPYMEHTM MaTeMaTWM4YHOIO MOJIeJIIOBaHHs, IIPOrHO3HOI aHaJITUKM Ta
cucTeMHOro aHastizy. OCHOBY MOMAEIBHOIO arapary CTaHOBUTH OaratodakTopHa
perpecisi, 110 J03BOJIIE€ BpaxXOBYBaTW B3a€MO/iI0 BHYTPIIIHIX ITapaMeTpiB IPOEKTY Ta
30BHIIITHIX BIUIMBIB. [IJIs1 BUSIBIIEHHS Ta OITIHKYM HETIHIHMX 3aJIeXKHOCTE 3aCTOCOBAaHO
MeTO[M MAaIlIMHHOIO HaBYaHHs, 30KpeMa JlepeBa pillleHb i aHcaMOs1eBi Moferti (random
forest, gradient boosting).

CrieHapHUM aHaJIi3 BUKOPVICTOBYETBCA IS MOJIe/IIOBaHHS MOXJIVBVX TPaeKTOPIN
PO3BUTKY TIIOMiVI IIif BIUIMBOM pi3HMX KOHQIrypalliyl 30BHIIIIHBOIO CepeoBUIIa,
3okpemMa BANI-daxkropis. /Iy1st BpaxyBaHHSI pWU3MKiB i HEBM3HAa4Ye€HOCTI BUKOPVICTAaHO
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eJIeMeHTV HeUiTKOI JIOriKM Ta iMOBIpHICHOIO HIpOrHO3yBaHH:A. Basimailia mopesen
3MIVICHIOETBCS Ha OCHOBI ICTOPUYHMX JaHMX 3 peastizoBaHmx IT-ipoekTis, o q03BoJIste
3a0e3reunTy MPaKTUIHY IPUIATHICTD 3aIIPOIIOHOBAHOTO MiIXOMY.

PesynpTaTi: y pesysbTarti IIpOBeIeHOoro JOCTIKeHHs OyJI0 po3pobsieHo Mofieslb
IIPOrHO3yBaHHS HEJIHIVHVX BIUIMBIB 30BHIIIHBOIO CepefoBMIlla Ha Xif peasisariii
Belkux dikcopaHoOomkeTHX [T-mmpoexTiB. Mopens moegHye OaraTodakTopHMUMI
perpecivtHuiI aHasIi3 i3 MeTogaMy MalllTHHOTO HaBYaHHS U1l TOUYHINIO! imeHTMdikarii
CKJIaJTHMX B3a€MO3B SA3KiB MK 30BHIIIHIMM (paKTOpaMy Ta KIIIOUOBMMM ITOKa3HMKaMM
IIPOEKTHOT e(PEKTUBHOCTI (BUTPATH, TEPMiHM, SKICTB).

3anporIOHOBaHWUV TIAXiJ TO3BOJIVB HiBUIIATY TOYHICTh IIPOrHO3YBaHHS 3MiH Y
cepermoBuili Ha 18-25% y TIOpiBHSHHI 3 KIACMYHVMMM JIHIMHUMU MOJIeJIAMIL
3acTocyBaHHS CIIeHapHOTO MOJIeTIOBaHHS JaJIo 3MOTy cdopMyBaTy Habip aganTUBHIIX
yIIPaBJIiHCBKMX CTpaTeriV jI KOXKHOI 3 TPYII PU3MKOBIUX CLIeHapiiB.

PesysnbraTyt armpo0artii Moziesli Ha OCHOBI peaibHUX KeviciB IT-1poexTis 3acBigumim
1 epeKTMBHICTD [IJIs1 PAHHBOTO BUSBJIEHHS 3arpo3 IepeBUIIeHHs OI0/KeTy Ta TepMiHiB,
a TaKOX I IIABUIIEHHS T'HYYKOCTI yIIpaBIiHChKMX pimeHb y BANI-cepenosuii.
OrpumaHi pfaHi JIADIM B OCHOBY peKOMeHAalill Iofo iHTerpailii 1mdpoBmx
IHCTPYMEHTIB IPOrHO3yBaHH:A B CCTeMN yrpasiliHH: IT-mpoexramm.

BucHOBKM: y crarTi OOIpyHTOBAaHO HEOOXiTHICTH BUKOPWCTAHHS ITPOTHO3HVIX
Moperenn g edeKTMBHOIO VIpaBIiHHA BeJMKuMM ¢ikcoBaHoO0OmKeTHUMY IT-
IIPOEKTaMIM B yMOBaxX HeCTaOUIBHOIO cepefoBUINA. 3allpOIIOHOBAHO IIfXim, IO
noegHye OararodakTopHe MOETIOBAaHHS, MeTOAM MAIIMHHOIO HaBYaHHY Ta
CLIeHapHMI aHaJTi3 [/ BpaxXyBaHHs HEJIiHIHMX i Helepe10adyBaHVX BIUIVBIB.

PospobrieHa Mofieib AeMOHCTPY€E BUIIy TOYHICTh IIPOTHO3YBaHHS 30BHIIITHIX
3arpos3, IABMIINYE aJalTMBHICTh YHPaBIIHCBKMX CTpaTeriyi Ta JO3BOJIAE 3MEHIIUTHU
PV3UIKI TIepeBUTpaT OIOIKeTy ¥ 3pWBiB TepMiHiB BUKOHaHHSA. [IpakTnaHi pesysbraTin
IIOBOAATH JOLIUIBHICTD iHTerparlii Takux Mozesient y umndposi IwatdopMm HigTpUMKN
NPUVIHATTS pillleHb y cdepi yrpasiinas IT-mpoexkramu.

ITomaspInti JOCIIIKeHHS Ilepei0avaoTh PO3IIMPEeHHI HabOpy BXiIHMX 3MIHHMUX,
iHTerpalliro eMOIiTHO-COLiaJIbHIX (PaKTOPiB cepeloBMIla Ta BIIPOBaJKeHHs MOJIell y
BUIJIA/Ii TOTOBOTO IIPOIrPaMHOIO pillleHHs.
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AHTPOITOTEHHE HABAHTAJKEHHSI HA BOOHI PECYPCU YKPAIHU

®denoposa Karepuna FOpiiBHa
KannupaT TexHiuHMX HayK, [JOLIEHT
(Onecpknit HalioHaJIBHUY MOPCHKIUT YHiBEPCUTET)

3abpyaHeHHS BOAM Ta MOBITPs OCTAHHIM YacOM TUIbKM 30UIBIIYETHCS 3a PaXyHOK
30UIBIIIEHHST KUIBKOCTI IPOMMCIOBMX OO'€KTiB, BEJIMKMX MerariojiciB i3 BeJIMKOIO
KUIBKICTIO JIIOfeVI, HaBiTh 3pOCTaHHS YMCEIBHOCTI aBTOMOOLIIB € Ipobsemoro. 3a
octraHHi 40-50 poKiB JIFOACTBO CBOEIO HisUIBHICTIO IIPSIMO UM OIOCEPEAKOBAHO 3HUIIYE
TaKy KUIbKICTb LIIHHMX BUIIB TBapWMH, OTaxiB, pub, pOCIVH, 10 BUeHi IIOPIiBHIOIOTH 11eM
Hpoliec i3 100aJIbHUM BUMMPAHHAM, sKe BinOysasiocs: Oisiblile MiJIbIIOHA POKIB TOMY.
Boma i moBiTps - ocHOBHI esleMeHTV, €3 OTHOTO 3 SIKVX JIIOACTBO He MOXe iCHYBaTML.
3BUYaHO, PO3POOIIATMI METONMKM OYMINEHHS KyAu CKIaJHille, HDK CTeXUTH 3a
3a0pyQHeHHSIM HOBITPs Ta BOON. 3BepHEMOCs 0 IpobrieM 30epeXeHHs YMCTOl IMTHOT
BOAM. SIKi TpyAHOIL 3yCTpivarOoThCs Ha IUIAXY JOC/IIHNMKIB, gK IX MOXKHA IIOA0JIaTH, K
30UIBIINTIL TIepeBipKy 3a0pyaHeHHS BOOHMX pPecypciB, sKi ITOKa3HMKM OCOOJIMBO
BaxumBi. Lli mmranHa My posrigHemo B crarTi. OcTaHHIMM poKaMy IIMTaHHH, IO
IIOB'S13aHi 3 NWTHMM BOHOIIOCTAYaHHSM, HaOyBalOTh HAI3BMYAHOI aKTyaJIbHOCTI He
TUIBKM B YKpaiHi, ajie 1 B ycix KpaiHax cBiTy. [IiVicHO, CIIOXXVMBaHHS HesSKiCHOI IUTHOL
BOIIV YacOM BUKJIVIKA€ CEPIIO3Hi ITpobsieMu i3 300pOB'SM JIIOOMHY, SKa CIIOXMBAE IO
Bomy. SIKicTb BOmm OULIBIIIOI YACTMHW MOBEPXHEBUX DKepesl BOHOIIOCTAYaHHS [IyXKe
4YacTo He BIAIOBiac HOpMaTMBHMM BuMoraM. Ha tepuropii Bermmkmx mict YKpainu
BUHMKAIOTh OCHOBHI IIpoOsleMy BOAHOro rocrogapcrBa. KoHIleHTpalist y MicTax
HaceJIeHH Ta 3HA4YHOI'O IIPOMMCIIOBOIO IIOTeHIiaJly IIepeTBOPIOIOTbCS Yy IIOTYXKHI
IDKeperia 3a0pyaHeHHs BOOHMX o00'ekTiB criuHMMM BojaMm. Cromy BimHOCSTBCH
KOMYHaJIbHi, IIPOMVCJIOBI, 3JIMBOBi, JpeHakHi cTiuHi Boay, sIKi (POPMYIOTh TaK 3BaHi
MICBKI CTiYHI BOIM.

Y Gararbox xpaiHax Adpwuxm, Asii, IliBgerHOi AMepukn 3a0pynHeHHS OWTHOI
BO/IVI CTa€ ITOTEHITINMHOIO Hebe3I1eKo. 3PpocTarTh elrizieMionoriuni 3arposmn. IlocrivtHo
CIIOCTEpPIraloThCsl CIajlaxy 3aXBOPIOBaHb, OAHAK BUPIMINTHU IIpo0sIeMy Yy IIMX perioHax
OpakTUYHO HeMoxXxJmBo. Ock YoMy NOTpiOHO HeramHO BHUpIiNIyBaTV IIUTaHHS
3a0pynHeHHS NUTHMX JIKepesl Boau v Hac B YKpaiHi. HeoOxigHo BBakaTu 11i 3aBIaHHSA
HepHIoyepropuMm i BaxymBuMu. IloTpiOHO mpoBOOMTM perysspHi IOCITiIKeHHS
BOIIOVIM [JIsL BUSIBJIEHHSI CTyHeHs 3a0pynHeHHs. Exosoriune 3abpynHeHHs HaOyBae
rrrobasbHOTO Xapakrepy. Ckpish y Bcix KpaiHax CBiTy BimOyBa€Tbcs CKOpOYEHHS
muTHUX pKepert. ITpommcriosi mimmpmemcTBa HEOIHOPA30BO CKUAAIOTH 3HAUYHY
KUIBKICTh XiMiKaTiB B O3epa 1 piduky, gKi BBaXKalOTbCA JpKepeslaMyl IIMTHOI BOOV B
HacesleHUX ITyHKTax. He MoxHa 3aimiaTi Oe3 yBaru HacTYIIHY eKOJIOTiUHY IIpobsiemy
- 3a0pynHeHHd Hin3eMHIX BomoviM. 1o pedi, Hin3eMHi BOOOVIMI € OIHUM 3 TOJIOBHMIX
JKepesl BOY, sIKi IIOCTYIIOBO BUBOISATH 3 MPUIATHOI U1 BXXUBaHHSA y 3B'SI3KY 3 Jefali
OumbM  3a0pyaHeHHs M. OCHOBHOIO HOPUUYMHOIO  HeOJIaromojIlydyHOro  CTaHy
IOBEPXHEBVX BOIHMX PecypciB € IOCTiVIHe 3pOCTaHHs aHTPONOTeHHWMX HaBaHTaXXeHb.
st Toro, mo0 MOMMIMMTM CTaH IIOBEPXHEBMX BOOHNX pecypciB, Tpeba po3ymiTm
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MeXaHi3M ITOXOKeHHs IX aHTPONOTreHHMX HaBaHTaXXeHb, 1110, B CBOKO Yepry, 1acTb
MOJXJIMBICTh HAyKOBiVI CIUIBHOTI 3MeHIIUTM IX. 3BICHO, IIpM IIbOMY 3pOCTa€ pPoJib
MiJI3eMHMX BOJ Y LIEHTpaJli30BaHOMY BopgoIriocTadaHHi. [Ipore mifnzemni Bogu € juiie
MaJIOI0 YaCTMHOIO B IOTpebi MWTHOI BOOM MPY IIOCTiMHO 3pOCTAalOvill UMCeTbHOCTI
yofierl Ha wiaHeTi. HeobximHo posiOpaTiicd 3 IpUYMHOIO 3pOCTaHHS aHTPOIIOTeHHIX
HaBaHTa)XeHb, BUPOOUTM METOOVKY OUMIIeHHs ITOBEPXHEBMX Ta ITJI3eMHUX BOIOVIM,
BUPIIIUTY 3a7adi 3arobiraHHsg 3a0pyQHEHHIO 3 ypaxXyBaHHAM Cy4YacHMX CBiTOBMX
PO3pO0OK Y IbOMY HAIIPSAMKY .

OcHOBHMMM pKeperlaMy  BOJOIOCTAYaHHS B OUIBIIIOCTI perioHiB IUIaHeTM
3aJIMIIIAIOThCS TIOBEPXHEBI BONOVIMM, 3a0pyHdHeHHs SKMX HocTinHo 3poctae. Cain
BIAMITWUTY, IO BIUIMB JIOAVHMU $K eKOJIOTiYHOro daxropy myxke Bucokmi. Hiska
eKocycTeMa CBiTy He yHMKIa Iboro BIUMBY. ChOromHi CBIT TexHiKM HpPaKTUYHO
IIepeTBOPMBCS Ha CAMOCTIVIHY peasibHIiCThb. Ilpupopa MHOBHICTIO IMAIIOPsIKOBaHa
monayHi. Yepe3 Ile icHye HeOOXigHICT OXOPOHM HABKOJIMIIHBOIO CepeloBUIlla
perioHaJIbHOIO, JIOKAJIbHOIO Ta Jep>KaBHOI'O PIBHIB.

AHTpoOIIOreHHi HaBaHTaXeHHsI Ha BOJIHI pecypcy 30UIBIIYIOTBCS Y 3B'S3KYy 3
rOCIIOJAaPYO0I0 MisUIBHICTIO IMIAIPWEMCTB IIPOMMCIIOBOCTI, CUIBCBKOTO IOCIIOHApCTBa Ta
XVMTIOBO-KOMYHAJTBHOTO KOMIUIEKCY. AHTPOIIOTeHHI HaBaHTaXKeHHs Ha BOOHI 00'eKTu
Bi/l TOUKOBMX JIKepeJl 3a0pyJHeHHs TaKOX IOCTiHO 30UIbITyIoThes. Lle oOymoBiieHo
IepIl 3a Bce IpollecaMyu ypOaHisallil, KOJII OCHOBHa YacTVMHa HaceJleHHS IUIaHeTU
30cepe/keHa B MicTax. Y 3B'$13Ky 3 IIUM TYT 30cepell)KeHe OCHOBHe eKOHOMiuHe XXUTTH,
IO TIPU3BOAUTH [0 30UIbllIeHHS HaBaHTaXeHHs Ha BoAHI o0’exkTw. binpmiicTs
POMUCIIOBUX MHiAIIPUEMCTB BUKOPUCTOBYIOTb BOMY, fIKa B pe3yJIbTaTi BUABIISETHCS
Iny>ke OpyaHOIO.

3abpynHeHHS BOOHVX OO'€KTiB XapaKTepM3Y€EThCS PSIOM IOKa3HMKIB. B ocHOBY
oOMpaloTh MPiOPUTETHI 3a0PYyIHIOOYi PeYOBIMHIM, OCOOIMBO Ti, IKi MafOTh BJIACTMBOCTI
HaKOIIMYeHHsI B oOpraHax 1 TKaHMHax rigpoOGioHTis. CrymiHe 3a0pynHeHH:
IOBepXHeBUX BOI, 0asyeTbcd Ha 4 Klacax IIOKa3HUKIB, $Ki B OUIBIIOCTI €
HOpMaTMBHMMM. AJle HacTOpPOXye TOM paKT, IO B OCHOBHOMY KOPWCTYIOTHCS
nokasHukamu I ta Il rpyn abo xiacis, a Il ta IV rpynm BBaxkaroTs momaTkosumi. Boru
HIOWTO BMKOPUCTOBYIOTbCS [ISI IIATBEPKEHHS IHTEHCVBHOIO AHTPOIIOIeHHOTO
3a0pymHeHHS BOmOKeperla IpW BU3HAYeHHI TOYHMX IIOKasHMKIB. lleit dakr He
TimmTh. KoHTpomorounMm opraHam CjIifi 3BepHYTM yBary, IO BCi aHTPOIOTeHHi
3a0pymHeHHS INKiIMBI g JIIOAVMHN. [IS IIpOMMCIIOBMIX ITOKA3HMKIB OCOOJIVBO
IIKiIMBa KOHIIEHTpaIlil BojaHeBMX ioHIiB. Bermmumua pH 3abe3meuye Hambibin
IOCTOBipHY iHdoOpMallifo IIpo piBeHb 3a0pyJHEHHS BOIOVIMMIINA IIPOMICIIOBUMMU
Bimxogamn. HeoOximHo minTpmMyBaTu  KOHIIEHTpaAIlilo BOJHEBMX IOHIB Ha
onTuMayibHOMY piBHi. Llemn mokasHMK HeOOXiZHO MOHITOPWUTM IIOCTIIHO B CTi4HMX
BOdax BUpOoOHMIITBA. [lyke MepcreKTUBHUMM B 1IbOMY BUIIAAKY € edpeKTUBHI HayKOBO-
oOrpyHTOBaHI METOV BUKOPMCTAaHHS BOM, OXOPOHW BOAHMX pecypciB Bil 3a0pyaHeHH:
Ta 3HuUIeHHs. OCHOBHOIO HayKOBOIO 3ajjauelo ITOJaIbIINX AOCIIIKeHb € po3poOKa
MeTOOVKM Ta OIHKa TiApOJIOriYHMX HaCIOKIB IIPOCTOPOBO-4acOBMX CIUIBHMX 3MiH
NPSAMUX Ta HeIIPAMMX aHTPOIIOTeHHMX HaBaHTaKeHb Ha PIUYKOBUM CTiK, iHIII eJleMeHT!
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BOJIHOTO OajIaHCy Ta SKiCThb BOMAV BOIHMX pecypciB. B misiomy cydacHWMiZ ctaH BOIHMX
pecypciB YkpaiHy MOXXHa OLIIHIOBATYU SIK BeJIbMV HecripusaTviBuii. [leBHi nepcriekTism
VIOTO TIOJIIIIIeHHs II0B si3aHi 3 BogHuM Komekcom YKpaiHy, KyAu IOCTIIHO BHOCSTBCS
3MiHM BiTIOBIZHO O 3aKOHiB, MpuUMHATIX BepxoBHoo Pamoro. OcTaHHI 3MiHV BBeJIN B
airo IToctanosoro BP Nel423-IX Bix 28.04.2021 p. 3rigHo 3 1My ocTaHOBaMM BCi BOAHI
00’exTnt Ha TepuTopii YKpalHM € HalliOHAJIBHMM HajOaHHSAM yKpalHCBKOIO Hapofy,
OJIHI€IO 3 TPUPOIHIX OCHOB 110r0 €KOHOMIUHOTO Ta COLiaJIbHOTO 100po0yTy.

B yMoBax 3pocTraHHs aHTpPOIIOreHHVX HaBaHTa)keHb Ha IIPUPOAHE CcepelIoBUIIe
BUHIKaE HeOOXimHICTb PO3pOOKM Ta MiATPVMaHHA 0cOOIMBIX MpaBWJI pallioHaIBHOTO
BUKOPVMCTaHHS BOJHMX PeCcypciB i IX eKOJIOriYHO HallpaB/IeHOro 3axucTy. s 11boro
IPOIOHYEThCA BUKOPWUCTOBYBaTV BeChb KOMIUIEKC OpraHi3alliiHMX, ITpaBOBMX Ta
BUXOBHMX 3axOfiB, #Ki OyayTp copusaT QOpPMyBaHHIO —BOJHO-€KOJIOTiYHOTO
IIPaBOHOPSIAKY.
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BUKOPVUCTAHHJ IUVTUT IOJIETTIHEHOTO TUITY Y PEKOHCTPYKIIII
BYOIBEJIb TA CITIOPY[,

Impep Onexkcaugp IBanoBuu
acripaHT
Cnobomsaauk 'anHa BanepiiBHa
Kanpgyaar TexHiuHMX HayK, JOLIEHT
(Onecpxmm HartionasisHun Mopceekuin YHiBepcuTeT)

IToHATTS peKOHCTPYKIlid BK/IIOUae B cebe KOMIUIEKC poOiT 1o Mmopamdikarii abo
BiJTHOBJIEHHIO iCHYIOUMX OyZiBesIb Ta CIOPY/, IIUIAXOM BiTHOBJIEHHs abo IOKpallleHHs
Hecyd4oi 3/JaTHOCTi OCHOBHMX KOHCTPYKTMBHMX ejleMeHTiB Oymisii. OcobimBoi yBaru B
Ipolieci PeKOHCTPYKILIl MOTpeOyIoTh IePeKPUTTS. SIKIIO MPOEKTOM PEKOHCTPYKIIT
IepegdadaeThCsl 3aMiHa abo yJIaIlITyBaHHS HOBOTO IIEPEKPUTTS, TO IOCTA€ MMTaHHS,
SAKWUVI TUI HePeKPUTTS BUKopucTat. Ha chorogHinmHiv AeHs y mpolieci peKOHCTPYKIIIT,
B 3aJIeXKHOCTi Bin morpeb i 3agad, MOXyTh OyTM BUKOpMCTaHI HACTYIIHI TWUIIM IUIAT
IepeKpUTh: JepeBsiHi II0 JepeB’siHMM OajikaM, [JepeB’siHi II0 MeTajeBUMM OasikaMm,
MOHOJIITHI  3aJli300eTOHHI Ta 3aJli300eToHHi mO MeTajeBuM OasikaM, 30ipHi
3aJTi300eTOoHHI. AJle KOXXHWV BWJI, BUIIE3TAIAHOTO MEPEKPUTTS Ma€ K CBOI IlepeBarvi,
Tak 1 HeTOJIiKW:

- IepeB’ siHi - JIeTKi, MaloTh IIPeKpacHy 3BYKO, Ta TeIUIO i30JIA11i10, ajle PyHYIOThCS
B pe3yJIbTaTi BUCOKMX TeMIlepaTyp, MOXYTh PYMHYBaTVCh B pe3yJIbTaTi BIUIMBY I'PUOKiB
Ta IHIIMX XVBYUX OpraHi3MiB, MalOTh HeIOCTaTHIO MIITHICTE;

- 3aJ1i300eTOHHI - HaJIMiITHi, HaJTaf0Th Oy/IiBJIi JOJATKOBY IIPOCTOPOBY KOPCTKICTB,
BUCTYyIIAIOYM B POJIi AMCKY >XOPCTKOCTI, CTiMIKI O KOpO3ii, BUTpMBaIi [0 BIUIVUBY
BVICOKMX TeMmIlepaTyp, CTiVIKi O IPOHWMKHEHHs BOJIOIW, ajle TOJIOBHVM HeIO0JIiKOM
JaHOTO TUITYy KOHCTPYKIIil € BeJIMKa BjlacHa Bara. I1pu BuKopucTaHHI MeTajieBux 0ajiok
B Mapi 3 3aJ1i300eTOHHVM MepPeKPUTTAM MOXJIMBO JOCAITH 3MEHIIEeHHs IIepeTUHY
IIepeKpUTTS, a BiONOBIIHO i 7IOro Macw, ajle BUKOPVICTAaHHS MeTaJIeBUX OaJlok He
3aBXIOM € MOXJIMBMM Y 3B'43Ky 3 TUM, IO POOOTM 3 PEKOHCTPYKIII JIy’ke YacTo
IPOBOIATBCA B CTUCIIMX YMOBaX, B MeXax IIUIbHOI MiCbKOI 3a0y/10B1, He 103BOJISIOUN
BUKOPVCTOBYBATV BeJIVKi rabapuTHI BaHTaKOIIIVIOMHI MexXaHi3MI Ta TeXHIKY.

- 30ipHi 3as1i300eTOHHI MalOTh BJIACTMBOCTI OJM3bKi 710 MOHOJITHMX, aje Opu
PEKOHCTPYKIIil MOXYTb BUKOPUCTOBYBAaTWCh TUIBKM K IUIMTU HOKpUTTA. JK 1y
BUIIAJIKY 3 DasyikaMu, MOHTYBaHHS HOTpe6ye 3QIiIHHS BEJIVKOI BaHTaXOIIiIIOMHOI
TeXHIKI.

Besimka BlacHa Bara IUIMTW BIUIMBa€E Ha KOHCTPYKTMBHI OCOOJIMBOCTI He TUTbKM
caMol IUIUTY, a 1 pelITy Hecy4mx eJjIeMeHTiB OyiBili Ta dyHIaMeHTy, B CBOIO Uepry
30UIBIIyIOUM TTOTpeOy B MiABUINEHHI IX Hecydol 3aTHOCTi, TMM caMMM 30UIbIIyIOun
Bary Ta coOiBapTiCTh OyIIiBeJIbHMX POOIT.

BpaxoByroun BuileBukiIafeHi HeHONIKM BMHMKAE I0oTpeba y BUKOPUCTaHHI
KOHCTPYKIIiN, sKi Oyam Oum mosOaBiieHHi JaHMX HeOOJiKiB, TaKMMM KOHCTPYKIIisAMM
MOXYTb OyTM 3aj1i300eTOHHI MOHOJITHI IUIMTU II€PeKPUTTS 3 BUKOPUCTAHHIM
IyCTOTOYTBOpIOBauiB. ToMy BUKOPWUCTAaHHS 3a/i300€TOHHMX MOHOJITHMX IUIAT
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HepeKpUTh IIOJIETIIeHOro TUILY € 3aKOHOMIPHVM Ta JIOTIYHMM eTalloM B 3arajJbHOMY
OyaiBHUIITBI.

Marepian 11 BUTOTOBJIEHHS ITyCTOTOYTBOPIOBadYiB IIOBMHEH BIAIOBiIaTH
HaCTYIIHMM XapaKTepPUCTVIKaM: BOJIOTOCTIVIKICTb, MIITHICTh, HU3bKa Bara, €KOJIOTIUHICTb.
ITe Moxe OyTw IUIACTHUK, ITiHOIOJIICTMPOJI, KAPTOH Ta iH. 3a TeOMeTPpUYHOI0 POPMOIO
IIyCTOTOYTBOPIOBadi OyBaroTh: ccpepnyHi, HamiBcdepmyuHi, HVIIHAPWYHI, KyOidHi.

3a MOIyJIAPHICTIO Ta 00’ €eMaMy BUKOPUCTaHHSA y CBiTI BUAUISIOTBCA TaKi Bimomi
CUCTEMM YJIaIUTyBaHHS MOHOJITHUX IUIUT II€PeKPUTTH 3 IIyCTOTOYTBOPIOBaYaMIL:
BubbleDeck System (Bermxo6puranist), COBIAX System (Llsernmapisz), U-Boot Beton
(Itanisz), U-Bahn Beton (Itasis). ITpuHIIMI maHwWX TeXHOJIOTIN mojArae B TOMY, IIIO
IIyCTOTOYTBOPIOBadi pO3MIIIIAIOTEC B CepeIHi apMaTypHOro KapKaca (MK BEpXHBOIO
Ta HVDKHBOIO apMaTypPHOIO CITKOIO) B 30HI TaK 3BaHMX HYJILOBMX HaBaHTaXKeHb, TUM
caMMM 3aMiHIOIOUM B LIVIX 30HaxX OeToH. Pe3ysibTaToM BUKOPVCTAHHS JaHMX TeXHOJIOTiN
€ 3MeHIIleHHs Bj1acHOI Baru nepekputtsd Ha 20%-35%.

Ha cporogmimmHin [geHpr B HaIMI  KpaiHi  BUKOPWUCTaHHSA  IUIUT 3
IIyCTOTOYTBOPIOBaYaMlI He HaOyJI0 MOIIMPEHOTO BUKOPUCTaHHS Yepe3 HEBEeIVIKY
KUTBKICTh TEOPEeTMYHMX Ta eKCIepVMEeHTAIbHVMX AOCIIIKeHb, a y 3B SI3Ky 3 OUM i
BIZICYyTHICTIO HOpMaTMBHOI Oa3wm. AJjle mepimi KpPOKM B JaHOMY HAIPsSMKy BXe
BinOyBaroTbcs. B cmr. JTro6inb, JIbBiBCEKOI 00s1acTi Oys10 IIpoBeIeHO IIPOeKTyBaHHS Ta
PEKOHCTPYKIIiIO IIpOMMCIOBOTI OyAiBiIi IIifi TOProBO-TOTENIBHUI KOMIUIEKC. bByriio
BMKOHAHO 3aMiHy 3pYVHOBAaHOTO epeB’sHOTr0 MNepeKpUTTs TOPUIIHOIO II0OBEpXy Ha
MOHOJIITHe 3ajli300eTOHHe 3 Ba’KKOro OeTOHY i3 IiHOIIOJIICTepOJIbHMMM BCTaBKaMM. Y
pe3yJIbTaTi TaKoro pillleHHs BJjIacHA Bara IHepeKpuTTsd 3MeHImwIack Ha 32,4 %. B m.
Opeci Oyro mpoBefeHO MOCTIIHWMIIBKI HAaTypHI BUIIPOOyBaHHsS Ha OyAiBeslbHOMY
Manpganunky TOB  JIK  «Marepuk», [Oe B  4KOCTI  IIyCTOTOYTBOPIOBadYiB
BUKOPVICTOBYBAJIVICh IUIACTMKOBI Tpyom paiamerpoMm 120mMm i kxpokom 200mm. ITpm
PO3IJISIHYTIV  pO3KIaflll  LWIHAPUYHMX I[IYCTOTOYTBOpIOBadiB 00'eM  OeToHY
3MeHIVBCA Ha 16,7%. BUCHOBKOM [1aHOTO JOCIKeHHS CTaJIo, IO IIPWM 3MeHIIeHHi
00’eMy OeToHy, IepeKpwUTTs 30epirajio BMUCOKY HeCydy S3[aTHICTb IO MIITHOCTI Ta
KOPCTKOCTI, J[JaHe TIIepeKpUTTd MOXHa BUKOPWUCTOBYBaTM 3 PO3PaxyHKOBUM
HaBaHTaxeHHsMm 12,5 kI 1a.

PoboTit mo 3aMiHi IUIMT HEepPeKpUTTS Ha MOHOJITHI ITOJIETIIeHi MOXJIVBO
BUKOHYBATV 3axBaTKaMy, IPW IIbOMY, SKIIO CTapi HepeB’siHi OajKi IIepeKpUTTS
3HaXOIAThCSA B 3aJ0BUIBHOMY CTaHi, TO IX MOXJIMBO BUKOPVCTOBYBATW IS KPIIUICHHS
onayokn. TakoxX MOXJIMBUI BapiaHT, KOJIM MOHOJITHe IePeKPUTTs yJIalllTOBY€ETbCs
IIOBEPX CTAaporo [epeB sIHOTO MepeKpUTTd B He3HIMHIN omnaryOlli, Iierl BapiaHT
MO>JIVIBUTL, KO PeKOHCTPYKIIisi HIPOBOAUTECA B MeXKax OJHOTO ITOBepXy OyIiBJIi.

Hesaxaroun Ha $BHI IlepeBary, IO IIpUTaMaHHI MOHOJITHWMM ITyCTOTHUM
IUINTaM, € psif, HefdoJIiKiB, 110 HeoOximHo BpaxoByBatu. [lo-niepiie, Martepiaii, 3 g9Koro
BUTOTOBJICHO ITyCTOTOYTBOPIOBad, Ma€ BiAIOBiIaTM €KOJIOiYHMM HOpMaM Ta MaTu
HU3bKY cobiBapTicTb. Ilo-nIpyre, BUKOpUCTaHHS ITyCTOTOYTBOPIOBayYiB Ha Oy/iBelIbBHOMY
MaVIaH4YVMKy IifBUIIYE TPYIOMICTKICTh pobiT, HOB A3aHMX 3 IX MOHTyBaHHAM. Tomy
TeXHOJIOTisl MOHTaXy Mae OyTu HocTaTHBO IIpocTolo. [To-TpeTe, IycTOTHI IUINTH MafOTh
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HeIOCTaHIO MIITHICTh Ha 3CyB IIpM IIPOIABJIIOBaHHI Uepe3 3MeHIIIeHHs 1epepisy OeToHy
B MiCIsix obmmpaHHs Ha KojloHM. IIpore 119 mpoOsiema BUPINIYEThCA MIIIXOM
CTBOPEHHSI CYLJIbHOI 30HM Oe3 BUKOPWUCTaHHS IIyCTOTOYTBOPIOBAYiB B 30HaX
obnmpaHHs.

[ImMra 3 HOycTOTOyTBOpIOBadYeM MOXe HecTy OijIbllle HaBaHTaXeHHs,  HDX
3BMYaliHa MOHOJIITHa 3ajli300eTOHHA IUIMTa, BOHa Kpallla 3a KpUTepisMu HaIpyTw,
Kpalja IO TeIUIOI3OJALIHMM Ta 3BYKOISOJALIMHMM IIOKasHMKaM. 3a paxXyHOK
3MeHIIIeHHs BJIaCHOI Baryl 3MeHIITyeThCs HEOOXIIHICTb JOIaTKOBOTO ITOCVJIEHHS iHIIVIX
HeCcyumx KOHCTPYKIUin Oyaieii, abo yramTyBaHHS [OAATKOBMX KOJIOH, OaJIoK, IO €
BaXIMBMM (PaKTOPOM IIpU PeKOHCTPYKILil Oyaiserrs Ta cnopya. Kpim OesmocepenHpoi
eKOHOMil OeTOHy Ta 3MeHIIIeHHs BJIaCHOI BarM, TaKi IUIMTM 30epiraloTb OCHOBHI
eKCIUTyaTalliliHi XapaKTePUCTVIKIA.
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