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. ECONOMICAL SCIENCES AND AGRICULTURE

DOI 10.26886/2414-634X.2(29)2019.1
UDC 330.341.1:32(477)
TRANSFORMATION OF APPROACHES AND MEANS OF
DIAGNOSING RISKS OF INVESTMENT PROJECTS AND
GOVERNMENT TARGETED PROGRAMS

G. Ryzhakova, Doctor of Economical Sciences, Professor

O. Malykhina, PhD of Economical Sciences, Associate Professor
D. Ryzhakov, PhD of Economical Sciences, Associate Professor
T. llina, PhD Student

I. Leshchynska, PhD Student

Kyiv National University of Construction and Architecture, Kyiv

The article is devoted to the problem of risk assessment in the
development of state programs and the implementation of investment
projects, analysis of methods and techniques of risk management applied
in this area today. The authors theoretically describe the place of
evaluation in risk analysis and management as a new emerging function
of government bodies. The article opens the scientific discussion on new
challenges facing the scientific community in the field of methodological
support and support of the processes of modernization of public
administration in the field of risk management. The authors summarize the
Ukrainian practice of risk assessment in the development of state target
programs, designate areas for further research on the stated problem.

Key words: risk management, government targeted programs, public

administration, investment project.

Introduction. In the conditions of increased economic instability and

dynamism of upward crisis trends, the increasing urgency for any
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investment project, regardless of its scale, types of activity and form of
ownership, is becoming more efficient management decisions as an
answer to the problems posed by external uncertainty and the internal
environment. Risk in the face of uncertainty is objectively inevitable. The
higher the degree of uncertainty, the higher the degree of risk.

An analysis of the risk classification literature has shown that there
are two main approaches to the definition of the concept of “risk”.
According to the first, the risk is the probability of deviation of the actual
result from the expected or the level of uncertainty that can be measured
[1, pp. 5-6; 2, p. 798]. On the other hand, there is also a common view
that risk is directly related to the possibility of damage. At the same time,
risk is understood as a measurable part of uncertainty, which entails the
possibility of adverse outcomes - the occurrence of losses, loss of income
or the appearance of additional project costs. While the concept of
‘uncertainty” has a broader meaning and can generate not only negative,
but also positive or zero consequences [3, p. 121; 4, p. 39]. Summarizing
the various interpretations of this concept, one can identify the main
elements that make up its content: - there is an uncertainty in the
development of events; - there is the possibility of any (both negative and
positive) deviations of the result from the intended goal; - the probabilities
of possible outcomes and the expected results are known or can be
determined. The classification of risks of an investment project, as well as
any classification, is rather arbitrary, therefore there are many approaches
to the division of types of risk into groups. This can be justified by the fact
that for projects from different sectors of the economy, specific, individual
risks can be identified. One of the classifications of risk for any industry is
their division based on the influence of social, technological, economic,
environmental and political factors — STEEP factors [5, p. 208]. This

classification is relevant for state target programs and for the construction
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industry (investment project), which can be strongly influenced by them,
but it does not reflect all the specifics of the activity.

Aim and tasks of the paper. The aim of the paper is to identify the
content and characteristics of technological modernization of the country's
economy based on an integrated risk management system that is formed
at different levels and related to the implementation of investment projects
and state target programs. Integrated risk management system should
become an important part of the overall system of national economy
management, which can increase the efficiency of economic activity in
conditions of uncertainty of the internal and external environment. The
formation and functioning of the risk management system is designed to
provide high-efficiency management decision making to achieve strategic
and tactical government target programs.

Main findings. One of the main risk assessment tools for a project is
scenario analysis, which generally involves developing scenarios
(alternative scenarios for the future), forecasting the likelihood of a
particular scenario and assessing the investment acceptability of a project
in accordance with these outcomes. The development of modern methods
and approaches for scenario analysis began as early as the 1960s, when
the first definitions of the notion of “scenario” and methodological
foundations of analysis were developed, the main focus of which was the
prediction of social and political processes [6, p. 24-29]. Subsequent
studies were related to oil price forecasting, the possibility of using
scenarios in the development of strategic management decisions,
psychological aspects of using scenarios - as a result, this approach has
turned into a complex method of forecasting, different from other
quantitative approaches to planning [7, p.116; 8, c. 180-184]. In this
regard, among the main goals of scenario planning and analysis are the

following: - anticipation of future threats (losses) and opportunities taking
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into account various circumstances [9, p. 13—-14]; - revision of today's
decisions taking into account knowledge of the future; - the development
of appropriate strategic decisions in the event of an event [6, p. 124].

Global risks. Due to the cyclical nature of the development, the world
economy is going through a slowdown phase. A reduction in global
demand and the simultaneous triggering of systemic risks in the largest
economies of the world can significantly improve the situation in
commodity markets over the medium term.

Continuing trends to reduce the growth rate of the global and national
economies, as well as the level of investment activity, high inflation or
excessive strengthening of the national currency, the likelihood of
deterioration in the domestic and external prices for raw materials and
technology, high interest rates on loans, the effects of the global financial
and economic crisis may have a significant negative impact on the
expected results of the Program.

Legal risks. Gaps in the legislative and regulatory framework limit the
actions of federal and regional executive authorities, as well as the ability
of business entities to respond effectively to a changing market situation,
taking into account development prospects. Regulatory legal documents in
the field of technical regulation, tax and budget legislation require
improvement.

Financial risks are mainly due to the following factors:

- unsatisfactory current financial situation of a significant part of industrial
companies (low profitability or unprofitability of current production);

- high financial burden on companies (almost all companies are currently
lending);

- the source of the return of new loans (mainly / exclusively income
generated by new investments in the industry (company));

- the payback period for investments is from 5 to 10 years.
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Technogenic and environmental risks. Taking into account that the
degree of depreciation of fixed assets in industry is about 60%, there is a
high probability of industrial accidents and environmental damage.

Innovative risks. Among the innovative risks, the following should be
considered:

- underfunding of research and development (R & D), will restrain the
development and introduction of technologies, as well as the introduction
of new products on the market;

- the risks of ineffectiveness of the transfer of rights of Ukraine to the
results of intellectual activity created with the involvement of the federal
budget for industrial use are largely determined by the imperfection of the
current practice of securing the rights to the results of scientific and
technical activities carried out under the state order;

- foreign manufacturers do not seek to implement advanced technologies
in the Ukrainian production;

- technological risks of research and development (R & D), due to the
technical condition of research, testing equipment, as well as equipment of
pilot production.

Measures aimed at the economically justified modernization of the
research and experimental base of scientific and engineering
organizations should also be aimed at minimizing innovation risks.

Commercial risks. This type of risk includes risks associated with the
cyclical nature of demand for industrial products. This also includes the
risks of default in commercial transactions, the risks of choosing strategic
partners and suppliers of components and materials, the risks of
marketing errors in assessing the internal market outlook, and the risks of
"late launch" of a new product to the market.

Social risks. Solving the tasks of the state program, on the one hand,

will require an influx of managerial and production personnel adapted to
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the new realities of business, and on the other hand, restructuring and
modernization of industrial production will inevitably lead to a reduction in
employment in industry and the associated emergence of social tensions
in certain regions. These risks can be mitigated through the effective
implementation of new cluster development projects - by supporting
regional cluster initiatives - by creating targeted training and retraining
programs coordinated with enterprises.

The social risks should also include the preservation of hazardous
industries, injuries, hidden unemployment, the transfer of the most
competent and informed employees of Ukrainian enterprises to
representative offices of foreign companies. Insufficiently effective solution
of these tasks can prevent the implementation of this program in full. It
should be noted that, in general, this state program is of a subsidiary
nature, thus, in most cases, the management of the listed risks will be
implemented through a flexible mechanism for coordinating software tools
and management decisions of enterprises involved in the implementation
of program activities. For example, a deterioration in market conditions
and a reduction in the resource needs of enterprises for the development
of production will lead to a reduction in the volume of subsidies, but in
general it will not affect the quality of the implementation of program
activities.

Scenario analysis and self-construction of scenarios - assumptions
about several scenarios for the development of events - can be
implemented using various methods and techniques, the main ones are
discussed below. Due to the fact that the methodology of scenario
analysis and planning was developed by many researchers, there are a
large number of technologies for constructing plausible scenarios that are
different in nature and types. Conventionally, they can be classified into

three groups of methods [8, p. 91]:
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- methods of intuitive logics;
- methods of trend-impact analysis;
- methods of cross-impact analysis.

If we turn to the practice of developing scenarios for the development
of industry, then it can be argued that the operation and development of
industry, as well as increasing its competitiveness in the implementation of
state targeted programs (hereinafter referred to as the Program), is of a
scenario nature.

In developing the Program, three possible scenarios for the
development of industry and its competitiveness were considered:

- inertial (pessimistic) scenario of industrial development;

- a realistic scenario for the development of industry, which presupposes
maintaining state support for the manufacturing industry at the same level
as in previous years;

- modernization (optimistic) scenario of industrial development, which is
based on the forecast estimates of the main indicators and indicators of
the Program.

Inertial (pessimistic) scenario. The inertial development scenario
envisages the rejection of the implementation of new long-term large-scale
projects and programs with state participation, a decrease in the
technological competitiveness of the manufacturing industries, and
stagnation in the development of the manufacturing industry.

The lack of government support for the industry in the form of state
guarantees, subsidizing part of the cost of paying interest on loans
received from credit institutions for implementing investment projects,
introducing new products, new or improved technological processes or
production methods into production, will lead to the preservation of the

existing industry structure.

11
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Measures to update and modernize production facilities will be
limited, random.

The manufacturing industry will develop mainly on the basis of
outdated technological structures, which will lead to a further increase in
material intensity and energy intensity, as well as to a decrease in the
competitiveness of products. Thus, the targets and indicators of the
Program will not be achieved.

Realistic script. A realistic scenario of the implementation of the
Program implies financial support within the limits of already existing
measures of state support for the development of basic industries. This
scenario assumes the preservation of a moderate dynamics of industrial
development in Ukraine.

The realistic scenario takes into account the dynamics of indicators
and indicators of the functioning of the manufacturing industry and the
trends prevailing in the retrospective period.

Government support for the manufacturing industry will remain at a
level not exceeding its value in recent years. Maintaining the stability of
manufacturing enterprises in this scenario for the period up to 2020 will
lead to a gradual improvement in the economic position of the industry,
provided that the basic parameters of macroeconomic stability are
preserved during the program implementation period. The tasks of
creating industries focused on the production of new types of products in
general will not be solved.

Optimistic scenario. The optimistic scenario assumes active state
participation in the support and development of the manufacturing
industry. An optimistic development scenario, along with the use of
competitive advantages, implies a breakthrough in the development of

high-tech industries. This scenario serves as a target for economic policy,

12
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since only it fully allows implementing the strategic guidelines for the
development of Ukraine.

The implementation of the optimistic scenario will allow the country to
reach the level of socio-economic development characteristic of
developed post-industrial countries by increasing the competitiveness of
the economy, its structural diversification and efficiency gains.

The four strategic areas of investment activity differ in several
parameters:

- the duration of waiting for the base investment effect;

- the value of the required initial and expected subsequent investments;
- degree of risk and probability of achieving a strategic investment goal;
- optimal expected investment effect.

Conclusions. The modern methodology of project and program
management requires increased attention and effort the design team for
managing project deviations, as the variability of the external environment
(in political, legal, economic, social and other aspects) leads to instability
and volatility of the state of the project, which may negatively affect
achievement of its result.

The main thing is to make the right choice of model based on the
specific situation. Naturally, it is necessary to take into account the
deliberately subjective nature of a particular model chosen and to make an
amendment to a certain schematism, excessive regulation or
predetermination of the economic and legal situation. Nevertheless, it is
the models that make it possible in general to forecast a specific situation
and evaluate possible investment risk. Currently, there is a certain set of
ready-made software products such as Crystal Ball, SAS, SPSS, @Risk,
and others that allow it.
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PERSPECTIVES OF LISOTATHOLOGICAL MONITORING BY
MATERIALS OF RESISTANCE OF FUSION SCANNING OF FORESTS
BY THE EXAMPLE OF ZHYTOMYR REGIONAL MANAGEMENT OF
FOREST AND HORTICULTURAL HOLDING
V. Levchenko, PhD of Agricultural Sciences, Associate Professor

I. Shulga, PhD of Agricultural Sciences, Associate Professor

Zhytomyr Agrotechnical College, Ukraine, Zhytomyr

The actual questions of remote space estimation of forest-
pathological state of forests are substantiated, since today it is the least
developed section of forest decoding. The preliminary analysis of
materials of the space scanning of forests of Zhytomyr region for the
purpose of drying out of pathological action of pests and diseases was
carried out.

The subject of the work is the material of the geoinformation scanning
of the forests of the Zhytomyr Oblast Department of Forestry and Hunting
for the monitoring of the forest-pathological condition, as well as their
comparison with the aerial photographs. This is due to the unstable
manifestation and diagnostics on the materials of aerospace shooting of
signs of decoding trees and plantations of varying degrees of weakening
and drying.

The purpose of the work is to study and systematize materials of
satellite scanning of forests on the subject of forest-pathological
monitoring in the conditions of the Zhytomyr Regional Department of
Forestry and Hunting. It has been established that satellite monitoring of
forest-pathological condition on the example of Zhytomyr Regional

Forestry and Hunting Management Department is the most effective
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measure for monitoring and forecasting the condition of forests of
Zhytomyr region.

The basic methods of carrying out works are the calculation and
analytical for gathering and processing of the results of geoinformation
scanning of forest ecosystems of Zhytomyr Polissya as a result of satellite
scanning, as well as monitoring of forest-pathological changes in the
forest areas of the Zhytomyr Regional Department of Forestry and
Hunting. According to the results of the work, it has been established that
satellite scanning of forests of Zhytomyr region gives fairly accurate and
true information about the actual condition of forests and their forest-
pathological characteristics. This is especially true for arrays affected by
the disease with apical bark, six caudal bark, vascular mycosis and are in
a semi-dry state. As a result of the conducted research, it was discovered
that satellite monitoring of forest-pathological conditions in the Zhytomyr
Oblast Department of Forestry and Hunting is the most informative and
less costly compared to conducting aerial photographic monitoring with
the subsequent decoding of aerial photographs. This will enable detailed
forest-pathological forecasting of forest conditions in the conditions of
Zhytomyr regional forestry and hunting management.

The field of application of research results is the forest enterprises of
the Zhytomyr Regional Department of Forestry and Hunting for the forest-
pathological forecast of the possibilities of occurrence of various kinds of
pathologies in forest soils in order to preserve and protect forest
plantations from pests and diseases.

The findings of the research are that forest decoding of aerospace
surveys is a process of recognition of forest objects depicted on them and
the establishment of their quantitative and qualitative characteristics.
Forest decryption can be visual (dimensional, analytical), measuring,

automatic (computer), as well as complex - analytical-measuring or
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automated (interactive). In visual decoding, the object under investigation
is characterized by signs of decoding its image on an aerial photograph or
a space photograph (on a paper carrier or computer screen) with an
unarmed eye or with magnifying or stereoscopic devices. In other words,
aerospace image information is read and analyzed using the visual and
logical devices of the decoder. Its objectivity depends on the experience of
the decoders. In the measurement decoding, all or some of the
parameters and characteristics of the decoding objects are measured on
the pictures by means of mechanical, optical-mechanical, opto-electronic
and other measuring instruments, devices, devices and systems. In
analytical-measuring decoding combines a visual-logical analysis of the
image with the measurement of various parameters of decoding objects.
Automatic decryption is based on the recognition of the spectral and
morphometric characteristics of the decoding objects, their quantitative
and qualitative indicators. In this case, the decryption process is
performed with the help of technical means of image processing. The role
of the satellite monitoring operator is to create a system, define a specific
task and process the captured information through the corresponding
programs, as well as support the normal functioning of the satellite
system. Automated (interactive) decryption combines the elements of
analytical-measuring, executed by the decoder on the image on the
computer screen, with automatic decryption. In this case, the information
collected is analyzed and processed using technical means of image
processing. Depending on the location, the decryption can be field, office
(laboratory), aerial or combined. Field decryption is carried out directly on
the ground by comparing the image on aerial or space images with nature.
The field decoding method is the simplest and most accurate, but it
requires a lot of time and effort. Cameral decoding is conducted in

laboratory conditions, while the costs of labor of engineering personnel are
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reduced, there is acceleration of work and a significant reduction in their
value. Cameral decryption is always performed with the use of additional
mapping, reference and other stock materials. Aerivisional decryption is
carried out by comparing the images of the identified objects on aerial or
space photographs with the terrain when flying on airplanes or helicopters.
The analysis of the informativeness of the satellite and aerial photography
of the forest areas of the Zhytomyr Oblast Department of Forestry and
Hunting shows that their practical application is possible, as a rule, on the
basis of a rational combination of methods of terrestrial and remote non-
informative observations.

Key words: drying of plantations, forest-pathological monitoring,
satellite scanning, survey materials, Zhytomyr Polissya.

KaHOuOam cinbcbKo2ocrnodapcbKkux Hayk, ooueHm JlegyeHko B.b.,
kaHOuOam  cifibcbKo20ocrodapcbKux Hayk, OoueHm lllynbea I.B.
[lepcniekmusu niconamornoagiyHo20 MOHIMOPUH2Y 3a Mamepianamu
CyrnymHUKOB8020 CKaHy8aHHS 1iicie 8 ymosax Kumomupcbko2o obracHoz20
yrpaesniHHs J1ic08020 ma MUC/IUBCbKO20 2ocriodapcmea, YkpaiHa,
Kumomup

ObepyHmosaHO akmyaribHi numaHHs OucmaHyitiHoOI KOCMIYHOI OUiHKU
Jlicornamorsio2iyHo20 cmaHy Jiicie, mak SK Ha CbO200HIiWHIU OeHb ue
HalumeHw po3pobrieHul po3din ricogoco OdewugppysaHHs. [lpoeedeHo
rnornepedHit  aHani3a Mamepiani@  KOCMIYHO20  CKaHy8aHHs  Jlicie
XKumomupcbkoi obrnnacmi Ha npedmem ecuxaHHs 8i0 rnamosnoeidyHoi Oif
WKIOHUKI8 i X80p0b.

[lpedmemom pobomu € mamepiarni 2eoiHghopmayitiHo2o CKaHy8aHHs
nicie  XKumomupcbko2o  obriacHo20  yripaesniHHS ~ J7licogo2o0 ma
MUCIIUBCbKO20 2ocriodapcmea o MOHIMopUHay 3a JlicornamoroagiqyHum
CmaHOM, @ makoX IX MopIiBHSIHHS 3 Mamepianamu aepogpomo3uoMoK. Lle

rnoe’sisaHo 3 HecmilkuM rposieOM | OiagHOCMUKOK Ha Mamepianax
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aepoKOCMIYHUX 3UOMOK O3Hak OdewughpysaHHss Oepes | HacadxeHb
Pi3HO20 cmyreHs ocriabrieHHs | 8CUXaHHSI.

Memoro pobomu € 8uB4YEHHS | cucmemamu3auis Mamepiarnig
CyrnymHUKOB020 CKaHy8aHHsl Jiicie Ha rpedmem Jiicornamorsio2iyHo20
MOHIMoOpuHa2y 8 ymoeax MXumoMupcbKo2o 0651acHo20 yripassiHHS
Jlicoeoeo ma MucnuecbKo2o 2ocrodapcmea. BcmaHoerneHo,  Wo
CyrnymHUKosul MOHIMOPUHE J11icornamosiogiyHo2o cmaHy Ha rpuknaii
XXumomupcbkoeo o0b6s1acHO20 yrpassiiHHA J1ic08020 ma MUC/TUBCbKO20
eocriodapcmea € Haubinbw epekmusHUM 3ax000M 0 CrIOCMEPEKEHHIO
ma rpoaHo3y cmady ricie XKumomupujuHu.

OcHosHUMU MemoOamu rposedeHHs1 pobim € po3paxyHKO8o-
aHanimu4yHud no 36opy i 0bpobui pesyrbmamie 2eoiHghopmayiliHo2o
CKaHyeaHHSs nicosux ekocucmem XKumomupcbKkozo lNoniccsa ompumMaHux 8
pe3yribmami CyrnymmHuKo8020 CKaHy8aHHSs, a maKOX CI1I0CMepPexXeHHs 3a
Jliconamorsio2iyHuUMuU  3MiHamu 8 Jlicogux mMacueax XXKUmomupcbKo20
0b51acHoO20 yripasrsiiHHA J1ic08020 ma MUCIUBCbKO20 20crodapcmea. 3a
pesyrnbmamamu pobomu eCmaHO8/1IeHO, WO CyrnymHUKo8e CKaHy8aHHS
nicie XdKumomupcbkoi obriacmi dae docume 4imkKy i rpasdusy iHghopmauiro
npo pearnbHUl cmaH Jicie ma ix JliconamorsoaiyHy XxapakKmepucmukKy.
Ocobrnueo ue akmyarsbHO 0511 Macueig, Wo rnocmpaxadarsnu 8i0 ypaxeHHS
8epXxieKo8UM Kopoidom, wecmu 3yb4amum Kopoidom, CYyOUHHUM MIKO30OM i
3Haxo0simbCcs Yy Harigecuxar4oMy cmaHi. B pe3ynbmami rpogedeHux
docnidoxeHb  6yrnno  8usi8IeHO, WO  CyrnymHUKO8UU  MOHIMOpPUH2
Jliconamorsio2iyHo20 cmaHy 8 ymosax XXumomupcbko2o 0br1acHo20
yrpaesiHHS J1ic08020 ma MUC/IUBCbKO20 2ocriodapcmea € Haubinbw
IHbopmamueHUl ma MeHW 3ampamHul 8 [OPIBHSIHHI 3 MPO8EOEHHSIM
aepoghomoepahiyHo20 MOHIMOPUH2y 3 HacmyrnHum Oewugbpy8aHHIM
aepogomo3sHiMKie. Lle dacmb MOXKr1ugicmb oemaribHo20

Jliconamorsio2iyHo20  po2HO3yB8aHHA  cmaHy  Jiicie 8  yMoeax
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)KumOMUpCbKOZO obrnacHoeo ynpaeniHHﬂ J1ico8o20 ma MUC/TUBCbKO20

eocrnodapcmea.
Caobeporo 3acmocyeaHHs pesyrnbmamis 00Cr1iOX€eHb €
JlicoezocrnodapchbKi nionpuemcmea Kumomupcbkozo obrnacHoz0

yrpaesiHHs  71icoeo20 ma  MUCUBCbKO20  e2ocriodapcmea O
J1iconamorsio2iyHo20 MPo2HO3y MOX/Iueocmel 8UHUKHEHHSI Pi3HO20 pody
namoJsioziti 8 nicosux Macugax 3 Memor 36epexeHHs ma 3axucmy
Jlicosux HacadXeHb 8i0 WKIOHUKI8 ma Xxeopob.

BucHoeKku QocrniOXeHb rnonsealomb 8 Mmomy, Wo  Jlicoeum
dewugbpysaHHsIM  Mamepiasiie  aepoOKOCMIYHUX 3UOMOK € rpouyec
pO3rii3HasaHHs1 306paxeHuUX Ha HUX fiicosux ob'ekmie i 6CMaHOB/IEHHS X
KinbKICHUX | SIKICHUX XapakmepucmuK. Jlicoge dewughpysaHHs Moxe bymu
8i3yasrilbHUM (OKOMIpHUM, aHanimu4yHum), euMiprogarsibHUM,
asmomMamuyHUM (KOMITIOMepHUM), a maKoX KOMI/IEKCHUM - aHasnimuKo-
gumiprogarnibHUM abo asmomamu3ogaHuMm  (iHmepakmueHum). [lpu
gi3yasibHOMy OewugpysaHHi O0ocridxysaHUl 06'ekm xapaKmepu3yrmb
Ha OCHO8I 03HakK OewugpysaHHs lio2o 30bpaxeHHs1 Ha aepogomo abo
KOCMIYHOMY 3HIMKY (Ha narneposomy Hocii abo ekpaHi Komm'tomepa)
Heo36poeHUM oKoM abo 3a doriomoeow  36inbwysanbHux abo
cmepeockonideckix — npunadie.  I[Hwumu  crioeamu, iHgpopmauis 3
aepoKOCMIYHO20  300paxeHHs  34umyembCs | aHanisyemscs  3a
AOrMoMO200 30p08020 | /I02i4HO20 anapamie dewughpysanbHuka. Moz2o
ob’ekmusHicmb 3anexums 8i0 0oceidy OJdewugppysarnbHukaie. [lpu
gumiprosasibHoMy  OewugppysaHHi eci abo Oeski napamempu i
xapakmepucmuku OewugpysarnbHUX 06'ekmie 8UMIpPOOMb Ha 3HIMKax 3a
00rMoMOo20K0 MexaHI4YHUX, OMNMUKO-MeXaHiqYHUX, ONMMUKO-e/IeKmpPOHHUX ma
[HWUX euMiptogaribHUX IHCmMpymMeHmig, rnpusnadie, rnpucmpoie i cucmem.
lpu  aHanimuko-eumiprogasibHoMy  OewugbpysaHHi  NMOEOHYEMbLCS

8i3yasibHO-/102iYHUU  aHasi3a 306paxeHHs 3 B8UMIPHBaHHAM  PIi3HUX
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napamempie dewugppysarnbHux ob'ekmie. AemomamuyHe dewughpy8aHHs
basyembcsi Ha po3ni3HasaHHi o crnekmpasabHUM i MopghoMempuyHUM
xapakmepucmukam OewugpysarnibHUx 06'ekmie, iX KiflbKICHUX | SKICHUX
rnokasHukie. B ubomy eunadky ripouyec Oewughpy8aHHS S8UKOHYEMbCS 3a
0ornomozoto mexHidHux 3acobie 0bpobku 306paxeHb. Ponb onepamopa
CynymHUKO8020 MOHIMOPUHaY rlofifeca€ 8 CMBOPEHHI cucmemu,
BU3HA4YeHHI KOHKpemHo20 3asdaHHs i 0bpobku 3HAMOI iHghopmauii 3a
0oriomozoto 8I0NoeIOHUX rpozpaM, a makoxX nompumui HOpmMarbHO20
QQYHKUIOHY8aHHS CyrnymmHuKosol cucmemul. Asmomamu3osaHe
(iHmepakmueHe) dewuchpysaHHs1 NoedHye 8 cobi erileMeHmu aHaslimuKo-
8UMIPHO8ANIbHO20, BUKOHYy8aHO20 OewugpysaribHUKOM M0 306paXeHH!Io
Ha ekpaHi Komr'romepa, 3 asmomMamuyHuM OewugbpysaHHAM. B ubomy
gurnadKy 3ibpaHy iHgpbopmauito aHanizyroms i 06pobrissrome 3a 00rNOMO20H
mexHiYHUX 3acobie 06pobKu 306paxeHb. 3asiexxHo 8i0 Micus, rMNPo8edeHHSs
dewugbpysaHHsI Moxxe bymu rnonbosuM, KamepasibHUM (niabopamopHum),
aepoeizyarnbHi abo kombiHogaHum. Monboge dewughpysaHHS MPOBOOSMb
b6esrnocepedHbO Ha Micuyesocmi WIISAIXOM [OPIBHSHHS 306paXxeHHs Ha
aepo-abo KOCMIYHUX 3HiIMKax 3 Hamyporw. Memod nonboe8oe2o
dewugpysaHHs € Halbinbw npocmumM i MOYHUM, arie 8umMazae 8€JIUKUX
gumpam dacy | npaui. KamepanbHe Oewugbpys8aHHsI rpoeoodsimb 8
nabopamopHux ymoeax, rpu UbOMYy CKOPOYYyrombCS eumpamu rnpaui
IH)XXeHepHO-MexHIYHO20 repcoHary, 8idbyeaembCsi NPUCKOPeHHs pobim |
3Ha4yHe 3HUWXeHHS ix eapmocmi. KameparibHe OewugpysaHHs 3asxou
BUKOHYOMb i3 3ary4eHHsIM 000amkKo8uX KapmoezpaiyHux, HopMamueHoO-
dosiokosux ma [HWux ¢oHOosUXx Mamepiarnie. Aeposi3yaribHoe
dewugbpysaHHs  Npo8OOSIMb  WIJISIXOM  [1OPIHSIHHA ~ 3006pa)KeHb
i0eHmucpikogaHux ob'ekmie Ha aepo - abo KOCMIYHUX 3HIMKax 3
Micuyesicmro rpu rnonbomax Ha Jnimakax abo eepmosisomax. AHarsi3

iHghopmamueHoCcmi CyrnymHUKO8020 ma aepoghomocKaHy8aHHsI IiCo8UX
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macueie KumomupcbKko2o 0br1acHo20  yrnpaesiiHHS — J1icogoeo  ma
MUCIIUBCbKO20 20crodapcmea rokasye, Wo ix npakmuyHe 3acmocyeaHHs
MOXiuge, SIK rpaeursio, Ha OCHO8I pauioHaribHo20 MNoeOHaHHs Memoois
Ha3eMHUXx I ducmaHuiliHUX HeiHghopMauiliIHUX CrloCMepPeXeHhb.

Knroyosi  cnoea:  8cuxaHHsI ~— HacaOXeHb,  JlicoriamorsioaiyHul
MOHIMOpPUHe, CYyrnymHUKO8e CKaHy8aHHs, Mamepiasiu MOHIMOPUH2Y,

>Xumomupcske [Nonices.

Beryn. [o TenepiwHboro 4acy B ©OaratbOx KpaiHax CBiTY
reoiHtopmauinHi cuctemn (IMC) i TexHonorii oTpumManu BU3HAHHSA. BOHM
PO3BMBAIOTLCA | BUKOPUCTOBYIOTLCA AK IHCTPYMEHT CTanoro ynpasniHHS
nicamn. Possutok T[IC-TexHONorin i BApoOBagKEHHS iX B NPaKTUKy
yrnpaBniHHA  nicamm  0oOyMOBMEHO  HeOOXigHICTIO  onepaTUBHOIO
BUKOPUCTAHHSA Benukux obcarie gaHmx, notpeboto X TOYHOI agpecauil i
NpocTopoBOro aHanisy. 3HadeHHs [IC-TexHonorin ans nicosaxucry,
nicoBnopsaaKyBaHHS i JICOBOro rocrnogapcraea B LinoMy 3ararbHOBU3HaAHE.
["eoiHopmaLinHa cuctema i reorpadciyHa iHopmauinHa cuctema 6arato
B YOMY CropigHeHi, ane ue He ekBiBaneHTHi NnoHATTA. ['eociHdopmaLinHa
cuctemMa, Ha BIigMiHY Big reorpadidHol, B 3arafnibHOMY BUNagKy €
IHTErPOBAHOK CUCTEMOIO, CMIPAMOBAHOK Ha MiATPUMKY MPUUHATTA PilLieHb
B Pi3HUX NpeaMeTHUX ranysqax, a He TiNbku B reogesii i reorpadcdii. Takum
YMHOM, reoiHdopmauinHa cuctema (I'C) mawTb Ha CbOrOAHILWLHIN OEHDb
Hag3BMYAMHO BaXnmMBe 3HAYEeHHs ONA  opradisauili  NpoBedeHHS
niconaTonori4HOro MOHITOPUHIY Ha npuknagi >KMTomMmmpcbkoro obriacHoro
ynpasniHHA NiCOBOro Ta MUCMNUBCLKOro rocnogapcraa.

AHania ocTaHHiIX pocnigXeHb i nybnikauwin, B AKX
3ano4yaTtkoBaHO pPO3B’AA3aHHA npoonemu. [ucTaHuinHMMKM MeTodamu
HEMOXNMBO 6e3nocepedHbo BUSIBUTU HAsIBHICTb LUKIOHUKIB | XBOpoO B

HacampkeHHi [2, c.18-24]. OpgHak 1X NPUCYTHICTb 3 BESIMKOK YaCTKOH
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MMOBIPHOCTI BM3HAYa€ETbCA OMnocepenKkoBaHO, Yyepes MOLUKOOKEHHA HUMMU
nicosoro nosnory [6, c.29-65]. [llpn HasemHOMYy niconaTonorifHOMy
OOCTEXEHHI BMKOPUCTOBYETLCA LUKana, BigMOBIAHO OO0 SKOI Ha OCHOBI
30BHILLHIX O3HaK PO3pPi3HAITL 6 KaTeropin caHiTapHOro crtaHy gepes [4,
c.10-34, 8, c.26-43]. B cknag umx o3HaK BXOAUTb XapaKkTepucTtuka ryctoTum
KPOH OepeB i CTaH MPUPOCTY, CTYMiHb MOLUKOOKEHHA XBOI abo nuvcTs
(obrpusn, onikn), BCUxaHHA XxBoI (fiMcTa) abo  rinokK, HasiBHICTb
CYXOBEPLUHOCTI abo CyXOKPOHHOCTI, 3MiHa Konbopy XBOl abo nucta i T.M.
[7, ¢.16-25]. Mpwn niconaTonoriyHoMy AewmndpyBaHHi MaTepianis 3MOMOK
ANa  3pYYHOCTI BMKOPUCTAHHA UA LWKana npeacraBneHa y Burmdagi
Knacudgikadii, B SKIW BpaxoBaHO CTyMNiHb BUPaXEHOCTi JlICOBUX
MNOLLUKOKEHb HA MaTepianax 3MOMOK pPi3HOT YyTNMBOT 3a4aTHOCTI [8, ¢.5-16].
Bigomo, WO oagHakoBi TUMK NICOBUX YpaXeHb MOXYTb BUHUKaATW nig
BMNIMBOM  Pi3HUX (akTopiB cepepoBuwla (BGiOTUYHKMX, aBIOTUYHMX,
aHTPOMOreHHMX), i HaBMakn — BMSIMB Ha JiC OAHOroO i TOro X dpakTopa
cepenoBuLLa MOXe CNPUATKY MOosABI PI3HUX TUNIB NicoBmMX nowkogxeHb [10,
€.67-82]. lposaB isionoriyHMx 03HaK 30BHI MOMITHO MO 3MiHi KOMipHOro
3abapBneHHa acumingauinHux naroHiB aepesB [6, ¢.343-67]. HaBegemo
nepenik HanmbinbLl MOWMPEHUX Ta NMOBIPHUX (PAKTOPIB, WO BUKINKAKOTb
KOXEeH BuA ypaxeHHs [7, c.44-56]. MNowkomkeHHsa Tuny (A) ob'egHyoTb
XBOWHI Ta NUCTSAHI gepeBa CBIKOroO i CTaporo CyxoCTOw. 3anexHo BiA
CcTyneHs MopdOnNoriYHMX 3MiH KPOH BUAINIEHO 2 rpynn HeobopoTHO
MOLLUKOXKEHUX OepeB: CYXOCTin 6e3 CyyKiB i MnokK i CyxoCTin 3 cyykamu i
rinkamu [5, ¢.34-67]. CyxocCTin 3ycTpidaeTbCA B 3aMnOHi Y BUIMSAAI OKPEMUX
nepeB (KypTuH) abo ytBoptoe 3arnbni HacagxeHHs [9, ¢.26-37]. Ha
aepooTo3HIMKM BennKoro Macwtaby gepeBa CTaporo CyxOCTOK MakTb
BUMAL LWTPUXIB, TiHI Big HWUX - BUA PI3KMX YOPHWUX niHiK [8, c€.78-92].
KypTuHu i 3armbni HacagXXeHHs y BUIMSAi CYXOCTOK SIBHO BUAINATLCA MO

CBITNMM TOHaM KPOH, HaABHOCTI pi3Hl/IX 3a BENMMYUMHOLO | HenpaBUIibHUX 3a
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dopmolo npoBasniB B MPOEKUil Mosiory HacagXeHb, Npo30poCTi B
CTEepeocKon 3eMHOI MNOBEPXHi, iHOA4I MOMITHOro XxXMu3y, ocobnmBo Ha
aepooTo3HIMKM Bennkoro macwrtaby [7, c¢.76-84]. Onsa 3armbnux Ha
BENUKMX MNSIOLLAX HACaPKEHHAX XapakKTepHa pi3ka 3MiHa KONbopy (TOHY)
306paxeHHs, Ui AiNsgHKA po3ni3HalTbCs Ha aepOKOCMIYHMX 3HIMKaX
ApidbHoro macwTaby [5, ¢.54-87]. lNMowkomxeHHa Tuny (B) nos'asaHi 3
YacTKOBUMM 3MiHamMu B OyOoBi KPOH i CTOBOYpiB y OepeB XBOWHUX i
nucTaHmx nopig [5, ¢.57-96]. 3anexHo Big TOro, sika 4YacTUHa KPOHU
AepeBa nopylleHa MNOWKOMKEeHHAM, BUAINAKTb 2 rpynu: ogHa -
CYXOBEPLUHI | CYXOKPOHHiI OepeBa, iHWa - gepeBa 3 MNOLUIKOOKEHHAM
YacTUHKU cToBBOYpa i OKpeEMUX FifIOK B KPOHaX, a TakoX 3 BiACYTHICTIO XBOI
MOTOYHOro POKy abo MWHyNux pokis [8, €.26-72]. XapakTep i KifnbKiCTb
MOLIKOKEHUX [epeB B NiCOBOMY MacuBi BU3HayalTb AeTalnbHICTIO
peKoMeHO0BaHUX 40 BUKOPUCTYBAHHSA MaTepianis 3MoOMOK [3, ¢.34, 67-82].
BioMnpaHHsa KpoH nuCTaHMX nopig BigOyBaeTbCs, SK MpaBuso, B
pesynbTaTi YpaXKeHHA AepeB rosffnaHACcbKo XBOPOOOK, YOPHUM pakom,
THUNMO  cToBOYpiB, a TakoX nNpu  MNOLWKOLKEHHI  LLUOBKOMPSAOM,
3MnaToryskow, cTtoBbypoBuMM LWKigHMKaMK [5, €.26-43]. pn 3HaAYHOMY
MOLLUKOKEHHI KPOH XBOMHMX MOpig BUAINATbL CUNbHO ocnabneHi abo
Bcuxatodi pgepeBa [8, c€.77-82]. ®isionoriyHi O3HaKM MOLUKOAXKEHHS
HacagkeHb (BycauiB), 3aknouHi cTagil rpubHUX | pakoBUX 3aXBOPKOBaHb,
MeXaHiYHi NOLIKOLXKEHHS KPOH AMKMMW TBapuHamu, Oypenom, cHeronam,
oxeneab ctoBbypiB [9, ¢€.67-84]. OCHOBHMMM NpPUYMHAMM  TaKUX
YWKOKEHb MOXYTb OyTM XBO€- abo nUCTOrpmsydi KOMaxu, a TaKoX
rpyHTOBa nocyxa. binbl pi3HOMaHITHI NPUYMHKU, BUKITUKAIOTbL Y XBOMHUX
nopig BiACYTHICTb XBOI MUHYNUX POKiB. BUABNEHHA Takoro Buay JicoBmX
MOLWKOMKEeHb [O03BONSAE BIOHOCUTUM XBOWHI AdepeBa [0 TPynn CUSMbHO
ocnabneHnx [10, ¢.33-45]. [na npaBunbHOro AewmndpyBaHHA

nowkomkeHb Tuny (C), skmun ob'eqHye aOepeBa i HacamKeHHA 3 30BHI
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NOMITHUMWN BIAMIHHOCTSIMWU B KOMbOpPi MOLUKOKEHOT i 300pOBOT XBOI i
nuncTa, HeobxiaHe 3HaHHSA crnekTpanbHOl BiAOWBHOI 30aTHOCTI OAEpPEBHUX
POCNUH 3 PisHUMK ywKogKeHHsAMKU. CyyacHa meToauka nepenbayae 36ip
POCINUHHMX 3pas3sKiB (XBOA Pi3HNX POKiB, OXBOEHHS MaroHiB abo rinok, fncTs
[ obnucTani naroHu) ans noaanbLLOro ()4 ornepaTtuBHOro
CNEeKTPOMETPYBaHHSA B NOSfIbOBMX abo nabopaTopHux ymosax [8, ¢.16-19].
Lli X 3paskm 4acTo BUKOPUCTOBYKOTb [AN9 MNPOBELEHHS MNiIrMEHTHOro
aHarnisy, BUBYEHHS aHaToOMi4yHOI By40BU KMiTUH Ta iH. 3i 30iNbLEHHSAM BiKYy
XBOI, @ TakoX nig BMAMIMBOM HeratuBHUX (aKTOpiB cepegosuula B
KNITUHHUX TKaHWHaX acuMInsauinHMxX naroHiB BigdysatoTbCca BGioXiMiYHi
peakuii, CMUMNTOMaMN SKUX Cry)XaTb MOPYLIEHHS KNITUHHOI CTPYKTYpU
Me3ocpina, cynpoBogXyBaHi 3MiHaMu BigbMBHOI 3gaTHOCTI | xogy
criekTpanbHux kpuBux sackpasocTi (CKA) xBol (nncTs), naroHis, rifok, KPoH
abo nonory HacagkeHb [9, €.18-47]. MiHiMyMm nornuHaHHA pagiauil ong
BCiX MIrMEHTIB NEXWUTb, AK BiJOMO, B 30Hi 3eneHux npomeHis (520 - 600
HM), US 4acTMHa ChnekTpa 4acTo no3HavaeTbCA $K "3eneHun nik".
[MornnHaHHA nirmeHTaMmn CBITNOBOI eHepril BiAOyBaeTbCs, B OCHOBHOMY,
3a paxyHoOK pagiauil, Wwo Hagxoautb Y BUOMMIN YacTUHI cnekTpy [6, c.26-
78]. Hanbinblw 9BHO MOrnuMHaHHA XNopodiny NposiBASETLCA B YEPBOHIN
30Hi cnektpy (600 - 700 HM), TYT KpuBa BigOMBHOI 34aTHOCTI 340POBUX
POCNWH CWUMbHO YBirHyTa, LUK YacTMHY CrekTpa iHOA4I HasuBalTb
"xnopodinosoto aAmorw". Lle aBuwe nos'a3aHe 3 TuM, WO [0 cKnagy
MONEKynn xnopoiny BXOAUTb MarHini, niHid MOrfMHaHHA  AKOro
po3TalloBaHa B 4YepBOHiN ainaHui cnektpa [5, c¢.12-18]. lNpu cTapiHHI
xnopoiny abo cTpecoBOMY CTaHi [OepeBHUX poCinuH BigbyBaeTbca
PYMHYBaHHA Xropodoiny, pocnuHn HabyBalTb XoBTe 3abapBrieHHS,
BiANOBIAHO OO CnekTpa MNOrfiuHaHHS KapoTUHOIAIB i KcaHTodinis [7, ¢.12-
18, 9, ¢.16-21]. CunbHe BigoOpaxkeHHs cBiTNa BiAOYBaeTbCA B GIIMXKHIN

iHppayepBOHiIN 30HI cnekTpa (NpuMbnmM3Ho B nNpomikky 750 - 800 Hm).
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BBaxaeTbcqa, WO BigoOpaXeHHs BUNPOMIHIOBAHHS B LN 30HI cnektpa
NOB'A3aHO 3i CTPYKTYPOK i CTAaHOM KIiTUH XBOI (N1CTs), TO6TO nagaroya
pagiauis He3Ha4yHo MNOrfMHaeTbCA MirmeHTaMmn i BO4OK, a IHTEHCUBHICTb
Moro BigOOpaKeHHA 3aneXuTb BiO [OOBXWMHW OMTUYHOIO  LWMAXY |
BGaraTokpaTHOCTI 3anomMneHHa B Me30(inbHMX TKaHuHax[3, c.13-18].
[HTEHCUMBHICTL BIOOWUTTS pagiauil NUCTAHMMW nopodaMu  BUMLLA, HIX
xBonHuMK [8, €.18-43]. lepexig Big xnopodinosol amu o IK-nnato
(NnpmnbnunsHo Ha ginaHui kpueol 680 - 720 HM) xapakTepusyeTbCa Pi3KUM
NiQNOMOM KPMBOI CNEeKTpanbHOro BiAODpPaXKeHHS, L0 YacTUHY chnekTpa
iHO4i HasuBaTb "4yepBoHuU Kpan"[9, €.34-55]. OAna ywkompkeHb Tuny C
XapaktepHi (isionoriyHi  O3HaKW, $Ki NoB'A3aHi 3 30BHI  NOMITHUMMU
BiAMIHHOCTSIMM B KOMbOPi MNOLKOOAXEHO! i 340poBOl xBOI abo nucts
aepeBHUX pocnuH [8, €.23-78]. 3anexHo Big KOMbOpy MNOLKOLXKEHUX
BEreTylOUNX OpraHiB BUAINATb gepeBa i HacamKeHHs 3 XOBTol, 6nigo-
3eneHol, 4YyepBOHO-6ypoi abo Bypoi xBoi (nNucta lNMpuynHamu nosasBu y
ocnabneHnx XBOMHUX AepeB XOBToI abo 6nigo-3eneHoi XBoi MOXYTb OyTH
CYOWHHI 3axBOpIOBaHHA, rHUNI cTOBOYpIiB, MOCyxa, a TakoX BMNSMB KOMax:
N'SAyHIB, COBOK, MUNbLLKKIB, BycadiB (Mmoo Xyku) [4, ¢.34-67]. binbLw
IHTEHCUMBHMI BMAMB MepepaxoBaHMX akTopiB, a TakKoX CTOBOYpOBUX
LWUKIOHMKIB abo KopeHeBOl rybku NpmM3BoauTbL 40 Nepexoany XBOMHUX AepeB
B KaTeropito cunibHO ocnabneHmx abo ycuxatoumx. YepBoHO-b6ype abo
bype nucta 3'9BNSETbLCS Yy NUCTSHUX MOpig nig BNAMBOM nonenui,
ronnaHgcbKol XBopobu, nocyxu, OUKUX TBapuH. YepBoHO-6ypun abo
Bypun Kosip Moxe 6yTn y XBOI MOTOYHOIO PoKy abo y XBOI MUHYIUX POKIB
(XBOS MOTOYHOrO POKY MpPU LBbOMY 3anuacTbCsa 3eneHot). HanbinbLu
YUCIIEHHa neplua rpyna nicosux ypaxeHb [7, ¢.12-67]. [pn BigCyTHOCTI
XBOI MUHYNUX POKiB i NOBYpiHHI XBOI MOTOYHOrO POKY AdepeBa MOXHa
BMNEBHEHO BIOHOCUTM [0 KaTeropii ycuxawumx i CBPKOro CyxOCTOlo,

npuynHamm 4oro 4acto € KopHeBasd ry6|<a, FpI/I6-OI'IeHbOK, I'IpOMI/ICJ'IOBi
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BUKnau [4, c.16-45]. AHanoriyHo 4o BCUXakuux AepeB i CBIXKOro CyxoCTOor
cnig BiAHOCUTW XBOWHI AepeBa, Y Skux Bypun Konip XBOI MUHYINNX POKIB a
TakoX MOTOYHOrO POKY pPOKYy Moxe OyTn nos's3aHun 3 rpagoboem,
HacnigkaMmm cyBOpUX 3UM, HMU30BMX abo MNiA3eMHUX MOXEX, TpUBanoro
3aTOMSIEHHS, BMMAMBOM MNPOMUCMNOBUX BUKUAIB, XUBMEHHAM MOMOLUX
XYKiB-BYyCaHiB, pO3BUTKOM KOPEHEBOI rybkun [2, c.12-45, 4, c.45-76]. Mpwu
HasABHOCTI 4YepBOHO-byporo abo 6yporo 3abapBreHHS XBOI MOTOYHOrO
POKY i HOpMarnbHOI XBOI MUHYMNX POKIB MOXHa NpunyckaTu BNSMB MOPO3iB
abo NUCTOKPYTKW, a gepeBa BiAHOCATb A0 Kateropii ocnabneHHux [10,
c.34-77]. Ona peecTpauil 3MiHKW KONbopy XBOI abo NUCTA B NiCOBOMY
MacuBi BUKOPUCTOBYETLCA 3MOMKA Ha KONbOPOBY | CNEKTPO30HaSbHY
doTtonnisky abo OaraTocnekTpanbHa CKaHepHa 3WOMKa 3 JiTakiB Ta
KOCMiYHMX anapaTiB [6, c€.24-67]. MNowkomxkeHHa Tuny (D) o6'egHyoTb
XBOVIHI Ta JNINCTSAHI AepeBa, NaTtonoriyHi 3MiHN SKUX e He MakTb 30BHI
NOMITHUX BIOMIHHOCTEW, TOMY CYy4YacCHUM eTan BMBYEHHS MOLUKOMKEHb
LUbOro TuUny rnoB'd3aHUN nepeBaXkHO 3 OLUIHKOK Ha OCHOBI Pi3HOMaHITHUX
MNOKa3HUKIB MOPONOorii KpUBMUX CrekTpanbHUX KoedilieHTIiB SCKpaBOCTi,
OTPUMAHMUX TaKOX nNpPW AOUCTaHUIMHOMY 30HAYBaHHI [5, €.34-87].
CniBBigHOLEHHSA Pi3HNX crnekTpasnbHuX XapaKTePUCTUK, LLIO
XapakTepusyoTb 0cobnmMBOCTI BiABUBHOI 34aTHOCTI XBOI abo NNCTS Pi3HUX
APEeBHUX nopig i BMICTY B HUX XJlopodiny, MOXYyTb OyTW iHOMKATOpPOM
PaHHIX CTadi noriplweHHs ctaHy gepes [/, ¢.45-78]. B ubomy Bunaaky
BUKOPUCTOBYIOTLCA XapaKTepHi [OiNAHKM  CHeKkTpy, B SKUX 3efieHa
POCNUHHICTE Mae pi3Hy BigbuBHY 3gaTHIiCTb [5, €.44-56]. OgHa 3 OinsHokK
(3eneHnn nik) posTawoBaHWN B 30HI Hambinbwworo BigoOGpaXeHHs Y
BUOUMIN 30HI CnekTpa, iHWuK (xnopodinoBa ama) - B 30HI HanbinbLWoro
MNOrNMHAHHA CBiTNa Xf0podoinoM, TpeTin (YepBOHUM Kpan) - Ha LiNsHLU;
nepexony Bi4 BUOMMOI 40 iH(bpadepBOHOI 30HI cnekTpy [8, ¢.36-87]. Kpim

TOro, BUKOPUCTOBYHOTbCAH NOXiOHI O3HaKn, SKi BpaXoBYylOTb 0Ccob6nMBOCTI
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MOpPONOril B Pi3HUX AiNIAHKaX CNekTpy. TexHi4yHe pilleHHs Npu BUABMNEHHI
nowkKomkeHb TMNy D noB'aA3aHO 3 NOSIBOIO CMEKTPOMETPIB, LLO BOMOAITb
BMCOKOI CMEKTparibHOK YyTnueicTio. MNpuknagom moxe 0yTu BigUM3HAHUN
akyctoontuyHun cnektpometp "Keapu 4" [5, ¢.29-54]. PeanizoBaHnn B
npunagi NpuMHUMN po3KrnagaHHS BUMPOMIHIOBAHHA B CMNEKTP Monsdrae B
3MiLLeHHi ONTUYHUX NPOMEHIB 3 PI3HUMW OOBXUHAMU XBUMb (pa3oBoOi ramu,
cthopmoBaHoi B KpucTani ksapuy MigBManMBOM YIbTpasByKOBOI XBWAi, WO
3abes3nevye cnektpanbHy mexy Big 0,3 — 0,8 HM. B AianasoHi OOBXWH
xBunb 415 - 850 HM. [5, ¢.55-87]. lNpu guctaHuUinHOMY 30HAYBaHHI 6axkaHo
OTpMMYyBaTW iHpOpPMaLi0 NPO CTaH NiCOBOI POCIMHHOCTI ogHoYacHo B 30
BY3bKMX 30HaX CMNEeKTpy, TOBTO 3i cnekTpanbHUM HabAWXKEHHAM He HuKe
25 HM. TexHivyHa peanisauia uiel YMOBU MOXNMBA LUSIAXOM CTBOPEHHS i
3acTtocyBaHHs Bigeo cnektpomeTpis [10, ¢.43-67].

dopmynioBaHHA MeTU CTaTTi Ta 3aBAaHb AochnigXeHb. OCKiNbKn
3aCTOCYBaHHA CYMYTHMKOBOrO CKaHyBaHHSA JliCOBMX MacwBiB Ha npuknagi
Xutommpcbkoro obnacHoro ynpasniHHSA 1iCOBOr0 Ta MUCIIMBCBKOIO
rocnogapctea nepegnbayae 3acTOCyBaHHA MOEAHAHHA CYMYyTHUKOBUX
CUCTEM MOHITOPUHIY JiiciB 3 niconaToonriyHUMu gewndpyBaHHAMMA
XapakTepy Ta CTYMNEeHI0 YpaXKeHHS 1X LWKigHMKaMn Ta xBopobamu, nocrae
HeOoOXiAHICTb Yy 3aCTOCyBaHHi cneuianiaoBaHMX KOMMIOTEPHUX MNporpam,
aKi 6 He nuwe gonomaranun onepaTopy-gelumndpyBanbHUKY BU3Ha4aTu
CTaH YpaXeHHs JICOBUX e€eKocuCcTeM, ane i HagaBann MOXIIUBI
NPOrHO30BaHi faHi N0 PO3MNOBCIOPKEHHIO NEBHUX XBOPO6 abo 36yaHMKIB B
nicax XXMTOMUPCBLKOro obnacHoro ynpasniHHA NiCOBOro Ta MUCIIMBCBKOIO
rocnogapcrsa.

Tomy akTyanbHICTb AOCHILQKEHHA nonarae B KOMMMEKCHIN OuiHLi
CYMyTHMKOBONO  MOHITOPUHIY 3@ niconartosioriM4HUM  CTaHOM  JiiciB
Xutommpcekoi obnacti B pauioHanbHOMY MOELHAHHI 3 pes3ynbTatamu

aepodoTopradidyHmx Ta nicoTakcaLliHUX CMOCTEPEXEHD.
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Buknaa ocHoBHoOro martepiany ctaTTti. HaBegeHa knacudikauis
nicoBux ypaxeHb HeobxigHa npu BubOpi MaTtepianis AUCTaHUIMHOIO
30HOYBaHHA, a TakoX MNpW BUSABMEHHI i noganblLoMy BU3HAYEHHI MO HUM
CTynNeHs NOLKOOKEHHA abo BcnxaHHA AepeB i HacamkeHb. PoanisHaBaHHA
3a MaTepianamuM  3MOMOK, OTpPUMaHuUX B OMNTUYHOMY Aiana3oHi
€NeKTPOMarHiTHOro crekrpa JliCOBUX YpaXeHb i BU3HAYEeHHA KaTeropiu
CaHiTapHOro CTaHy gepeB i HacagXeHb MNPOBOAMTBLCH Ha OCHOBI O3HakK
aewmndpyBaHHAa, dKi (POpMYHOTbCA B 3anexHOCTi  Big  po3Mipis
niconaTonoriYyHoro obcTexeHHss OB'eKTIB i CNeKTparbHMX BMACTUBOCTEWN
Binbutoi Big KpoH AepeB abo nicoOBOro nomnory COHSYHOI pagiauil.
Hanbinbw iHpopMaTUBHUMUK € NpAMi O3HaKK, 0O AKUX BIAHOCUTLCS TOH
(konip) 300paXkeHHdA, i O3HaKW, L0 XapaKTepu3ylTb 30BHILWHIA BUrNag,
o0'ekTiB AewmndpyBaHH4, - GOpMy, PO3MIpK, TiHi, MarntoHOK (CTPYKTYpy Ta
TEKCTYpy) 300paxeHHs. BMKOPUCTOBYIOTLCS TaKoX HenpsaMi  O3HaKu
AewndgpyBaHHs, 3 LOMOMOIro SKMX 3a ogHUMKM 0obpe po3nisHaBaHUMM
O3HakaMn Ha mMaTepianax 3MOMOK OO'ekTiB, MOXHa Bni3HaTM | OaTu
XapakTePUCTUKY iHWMKX, noraHo abo 30BCiM He po3nidHaBaHMX OO'EKTIB.
3rpynyBaBlUX paHille nepepaxoBaHi TUMN MICOBUX ypaXeHb Ha OCHOBI
pPO3MipiB CTPYKTYPHUX AeTanen, MoXHa nposecTtu Bubip Buay i macwtady
mMaTtepianis AUCTAHLUINHMX 3MOMOK, sKi 3abe3nedvyloTb po3nisHaBaHHS
HanOINbLW XxapakTepHux o06'ekTiB niconaTtonoriyHoro AewndgpyBaHHs
(Tabnuus 1).

Tabnuusa 1
TunoBi po3Mipu 06’eKTiB niconatosnoriyHoro AewndpyBaHHA

Po3nizHaBaHi | MiHiMmanbHi

O6’ekTn CTPYKTYPHi po3mipu HeobxigHi
AewmndcpyBaHHA aetani 06’eKTiB Ha MaTepianu 3MoMoK
300paxeHb | MicueBOCTI
HeanauHi ypaxeHHs HagkpynHomaluTabHi
(8o 1/3 kpoHwn) YK ) .
OKPEMIX 1EPEB (kpynHiwi 1:1000) i

rinKku 0,1-0,3m KpynHomawuTabHi

(ocnabneHi oepesa)

. aepodOTO3HIMKM
i KYPTUHU pog

mawTaby 1:1000-1:3000
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3HauHi ypaKeHHs

(8o 2/3 KpoHu K BinbLue) KpynHomatuTaGi

aepodOTO3HIMKN:

OKPEMUX AEPEB rinKn, KPOHM 03-05m mawrtab 1:3000 - 1:5000;
(cunbHO ocnabneHi, 2-4 m MawTa6 15000 - 1:7000
chxaroqi.Ta BCOXIi AepeBa) (KOHBepéiﬁHi 3HiNiKI/I)
i KYpTUHN
CepegHbomaluTabHi
HacapxeHHs pisHoro aepOOTOIHIMKA:
CTYNEHS! YPaKEHHS: KPOHW, 5-10m macwTtab 1:10 000
' Giorpynu >0,25 ra (KOHBEPCIVHI 3HIMKW);

cnabke Ta cpeaHbocuriibHe

. KYPTUHbI BUAIN >10ra mawTab 1:10 000 - 1:15 000
(cyuinsbHe)

KocMiyHi 3HiMKU
3 yiTkicTio 10-40 m

, CepegHbomaluTabHi
HarpomagxeHHs BigMepnunx . )
nNicoBMX AepeB HE3aNEXHO 8€pOOTOHIMKY:
X Aep _ . maLuTtab 1:10 000 - 1:15 000
BiJ, NOXOQ)KEHHS: BUAIN 3-15ra VA
. . (kOHBEpPCIVHI 3HIMKW)
B 3aXUCHUX riicax BMAIN >10ra KoCMiYHi 3HIMK
B eKcnnyaTauifHuX 3 UITKICTIO
(pe3epBHUX) nicax 10-40 m

Ons  BUABMEHHA HE3HAYHMX NiCOBUX YLWIKOMKEHb, a TaKoX
BU3HAYEHHS yucna ocnabneHnx  gepes 3 BUKOPUCTAHHAM
aepoOoTO3HIMKIB JOBOAUTLCHA KOPUCTYBATUCA HagKpynHoMawTabHUMK
maTtepianamun aepodoTtosnnomkn (Macwtabd 1: 1000 i KpynHiwe), Ha AKNX
CMNOCTEPIraeTbCA MNOLWIKOLXKEHHS 4acTUHW KPOH abo OKpemux Trifiok B
KpoHax gepes. [1py 3HaYHOMY NOLLKOLKEHHI KPOH AepeB (80 2/3 i 6inbLue)
MacwTab BenukomMmaluTabHnx aepodoTo3HIMKIB 3MeHLwyeTbes Ao 1:5000 -
1:7000. NMpocTopoBO BUpaXeHi AiNAHKN MOLKOOKEHOoro ficy abo 3armbni
HacapKeHHs1  J03BOMATb  BMKOPUCTOBYBATM  cepefHbOMacLUTaOHI
aepocoTosHiMkn (1:10 000 - 1:15 000), a TakoX KOHBEPCINHI KOCMiYHi
3HiMkn (KC) 3 BucoOkow po3ginbHow 3gatHicTio (1 - 2 M) i 36inbLueHi
KOCMIiYHi 3HIMKM 3 po3ainbHoto 3aaTHicTio 10 - 40 M. 3anexHo Big uux
yMOB niconatonorivyHi o6'ekTn BigobpaxarTbCa Ha MaTepianax 3¥MOMKM
no-pisHomy. Ha cydacHomy etani Bce Oinbworo nowunpeHHs Habysae
aBTOMaTM30BaHUN cnocib gewndpyBaHHs, NpU SIKOMY He BUKNHYAETLCHA
ekcnepTHa TemMaTuyHa iHTepnpeTauis pes3ynbTaTtiB, OTPUMaHUX Mpu

aBTOMaTMYHIN Knacudpikauii martepianis 3MOMOK. Y 3B'A3KY 3 UUM
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npodoeciviHa NiaroToBKa eKCcrnepTiB 3annwaeTbCHa akTyanbHUM 3aBOaHHAM.
Y Tabnuui 2 HaBegeHO Npuknag O3HaK gewmndpyBaHHA COCHOBUX
AepeBOCTaHIB Pi3HOro CTaHy, CXUNbHUX 0 BMAUBY NMPOMUCNOBUX BUKUAIB.
i  o3Hakm  cneuianbHO  po3pobrieHi  AnNA  CNEeKTPO30HanbHUX
aepodoTosHimkiB (CH-6M) macwTtady 1:10 000 - 1:12 000.

B gaKkocTi o03Hak BUKOpUCTaAHMM Komip | BIiACOTKOBa Yy4acTb
NOLLKOOKEHUX OepeB B CKnadi AepeBOCTaHiB, PiBHOMAHITHICTb PO3MipiB
KPOH [AepeB, MOXIIMBICTb CTEPEOCKOMNIYHOro CMNOCTEepPEXeHHs nonory B
mMubnHy, ocobnmnBoCTi MarnHKa nagatoymx TiHen. O3sHaku, LWo
BU3HA4YalOTb XapakTep KOPAOHIB  NicCoBUX  BWUAINiB, [O03BONSATb
YTOYHIOBATM X KOHCpirypauito 3a paxyHOK BUAOINIEHHSA MOLUKODKEHUX i
3arnbnux OinaHoK AepeBOCTaHIB.

Tabnuua 2
O3Haku ana aewndpyBaHHA MO CNEKTPO30OHaNIbHUM
aepodoTo3Himkam macwTtaby 1:10 000 - 1:12 000 cocHOBUX
HacagXeHb, NOWKOAXXEeHUX MPOMUCITIOBUMU BUKUAAMU B aTMochepy

B ymoBax [l «ManuHcbKe nicoBe rocnogapcTBo»

O3Haku,
. o
. . Mpo3opicTb L
Konip PisHuusa XapakTtep | BU3HaYalOTb
Cran aXeHuXx | B po3Mipi nonory nagarymx XapakTe
HacagXXeHHA yp P P Hacag)XeHHSA . P P
aepes KPOH TiHen MeX
B rMUOUHY .
nicoBux
AiNsAHOK
[NepeBaxatou
11 Konip
cipo- PisHnus B He ——
300posi 3eneHmm, po3mipax npornsgaeTb TIHI piaki, J_Igggﬁgm:gm
Aop KPOHM CUHBO-| KpoH He | MPOTAAAETEC | anincopuaHi Bi}J,MiHHpOCTi
3eneHoro 3Ha4yHa A
BiATIHKY 00
[o)
(o}
YpaxeHi
KPOHMU
CUHbO- -
3eNeHorO, 3asBuyan
OcnabneHi CUHBbOIO Te came He Te »xcame Te came
npornagarTbe
Konbopy, q
3anmaloTh y
cknapgi
Hacag)XeHHs
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20%,8
cepegHboMy
8-10%
Konip nonory
HacagXeHHs MoxyTb 6yTn
3eneHyBaTo MoMiTHi I'Iporn;;:gaeTbc TiHi Big BUAINEHI
Cumuno |~ O | pistais v By 70 1 P8, AT
ocnabneHi BEpPLUMH Kpooghﬂga)e(s ;é%%%m VX AepeB He|  KINbKiCTo
AepeB MalTb P P KDOHU YiTKi ypaKeHux
CUHbYBaTWA P KPOH
BiATIHOK
. YiTki mexi Mix
Konip nonory| Mpo3opicTb |[[MOMITHO TiHi| NOLWKOAKEHUM
nepeBaxxHo | Pi3Huua B MBOKA Bin N 1a
. bnakntHumn Mipi : ’ o
Bcuxatoui J;%Kpaso- 3 EpogH |-F|)e micusMu 4o | CTOBOYpIB i | HEMOLLKOAXEH
onHIMU 3HAYHA NoBEPXHI He YiTKi TiHi nmMm
BiZTIHKAMM 3eMni BiJ KPOH Hacaﬂ,);eHHﬂM
MoBHiCTIO HAckpaBso- KnpoolailﬁH?e I'Ipoggpl\)ﬂljc_lzin RO\ Tipi BiA Mexi ginsaHok
3arvGni CUHIN Konip LITPUXOBATH MNoMiTHO ctoBbypiB 3arnbnux
3arnbnoro i MatoHOK niapicT i aepes HacagkeHb
HacagKeHHs 1Apl i i i QiTKi
HacagKeHHs 306PAKEHHS! MiAnicoK NPSAMI | TOHKI| NpPAMI i YiTKi

Mpouec pewndpyBaHHA MaTepianiB 3WOMOK BKMHOYAE HACTYIHI

eTanu: NpuB'aA3Ky, BUABMNEHHA OB'ekTiB, X BMi3HAHHS, iHTepnpeTauito i
EeKCTpanosnsuy,ito.

lMpuB'A3ka  3HIMKIB nondrae Yy  BW3HA4YE€HHI  MPOCTOPOBOro

(reorpadpiyHOro) rMONOXEHHS TepuTopii, 300paeHOl Ha 3HIMKax i
30IMCHIOETLCS 3a AONOMOrok reorpadivyHmx, TonorpadidHnx abo nicoBmux
TemMaTuyHmx kKapT. OpieHTUpamn i OMOPHUMMM TOYKaMM ONS MPUB'A3KK
cnyxaTb Micus B3aEMHOIo NepeTuHy enemeHTiB rigporpadiyHol mepexi,
Aopir, Tpac, KOMYHiKauin, MpOCiK, a TaKoX HacesieHi MyHKTU Ta iHwWi
o0b'ekTw. abo ix

HagdiMHO po3ni3HaBarsbHi PosnizHaBaHHA 00'ekTiB,

iAeHTUikauiqa, BKoYae aHania KoMniekcy NpaMmnx o3Hak gewndpyBaHHS

cpopmu,
ernemMeHTIB

TOHWN (KONbopw), MantoHKa (CTPYKTYpW, TEKCTypu), po3MipiB

300paXeHHs i MarloHKa, BM3HAYaloTb  Bi3yarnbHO

LLLO
300paxkyBaHMX OOG'€KTiB, a TakoX HENpsMMUX O3HaK, L0 BKa3ylTb Ha

CNpsSKeHICTb  po3ni3HaBaHMX 06'ekTiB 3  iHWUMKM ob'ektamm  abo

npyupogHMMM T1a  aAHTPONMOreéHHUMN 0cobnmnMBOCTAMMN. IHTepnpeTau,iﬂ

nonsrae y BU3HAYEHHI XapaKTepucTuk pewmdpysBanbHux OO6'eKTiB 3a
BiI TemaTu4HOI

npAMMMn [ HenpaAMmMMm oO3HakKaMn B 3anexHocTi
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cnpsAMoBaHOCTI gewundpyBaHHs. [1pu niconatonoriyHomMy gelundpyBaHHi
iHOQI Hacuny MOXHa po3pi3HUTU 300poBi | ocnabneHi gepesa abo
HacagXXEeHHS, a TaKoX BIOPI3HUTU CUNbHO ocnabneHi Big ocnabneHux i
ycuxaroumx gepes abo HacagkeHb. ToMy npu iHTepnpeTauii Moxe 6yTn
3anponoHoBaHa CXxemMa, KOMM  CnovyaTKy 3anyyaetbCA  CBigOMO
HaONMMWKOBE YUCNO O3HaK, 3 4KMX noTiM BigbupalTb Hanbinbuw
iHpopmaTuBHI. Npy LbOMY YacTO BUHUKAE 3aBOaHHA CNiNIbHOrO aHanisy
PISHOTMMOBUX KiNbKICHUX, AKICHUX | KnacudikauinHUX O3HaK.

Takum 4nHOM, Npoueaypa knacudikauii, paHXyBaHHS i Bigbopy o3Hak
AewnpyBaHHA CcKnagaeTbCd 3 AeKinbkox eTtaniB. Ha nepwomy etani
BUABJIEHHA IHOPMATUBHMX O3HaK JelngpyBaHHA MPOBOAUTLCA Ha
OCHOBi aHanizy KoeqiuieHTiB Kopensuil Mk o3Hakamwn. Ha HacTynHomy
eTani - nepenbayaeTbCs paHXyBaHHS O3HAK MO BHECEHHK HUMW YacTKu
MMOBIPHOCTI B pao3nidHaBaHi kaTteropii cTaHy gepeB abo HacagxeHb. Ha
3aKkn4yHOMy eTani BigOyBaeTbCs BW3HAYEHHSA ONTUMAanbHOro Habopy
O3HaK, 4AKi 3abesnevyyloTb 3adaHy TOYHICTb BUAINEHHSA iHPOpMaLiNHNX
Knacis.

Y 3aBOaHHS eKkcnepTiB 3a3Buyan BXOAUTb ONTUMI3aLis Yucra Kracis,
AKi pO3Mi3HalTbCA 3 MPUUMHATHOK ONA NPaKTUKKU TOYHICT0. Hanpwuknag,
Npu gewndpysaHHi aepodoTosHimkisB CH-15 (macwTtab 1: 4000 - 1: 5000)
[Moniicbkoro 3anosigHWKa, npouefypa pPo3ni3HaBaHHA KaTeropi CTaHy
noHag 260 xBoMHUX AepeB (AnMHKU, cocHU | Bepe3n) Byna nposeaeHa B
Tpn etanu. Ha nepwomy etani 3goposi (1), ocnabneni (llI), cunbHO
ocnabnexi (lll) i scuxatoTe (IV) aepesa, kpim gepeB notoyHoro (V) i
ctaporo (VI) cyxoro HacagXeHHs po3ni3HaBanmcs 3 HEBUCOKOK TOYHICTIHO.
Ans 1X posnisHaBaHHS BUMKOpUCTOBYBaBCA Habip 3 [AeB'aTM O03HakK
aewndpyBaHHsa (Konip, oopMa NpPOEKLi KPOH, rycTtoTa KPOH, LiniCHICTb
KPOH Ta iH.). [MpaBunbHICTb BU3HAYEHHA KnaciB CTaHy 3Ha4HO 3pocna 3a

paxyHOK NiABULLEHHS WMOBIPHOCTI po3ni3HaBaHHS ob'eHaHol rpynu, A0

33



Innovative Solutions In Modern Science Ne 2(29), 2019

AKOI yBINLWNKM 300pO0Bi i ocnabneni gepesa (79,5%). CunbHO ocnabneHi i
Bcuxatodi gepesa (Il i IV kaTeropil cTaHy), aki yTBOpUNU OpYyrumn Knac
CTaHy, §K i paHiwe poanisHaBanucs HeBneBHeHO (48,7%). MNopanblie
ob'egHaHHsA OepeB NPoBeAEeHO TakUM YMHOM, WO B MEPLUMA Knac CTaHy
yBinLWNM cupopocTydi gepesa I-lll kaTeropin craHy, a B gpyrin - gepesa
3armbnol 4yactuHu pepesBoctaHy, To6TO IV-VI KaTeropin ctany. [Ongd
OCTaTO4YHOro po3ni3HaBaHHA OBOX KnaciB CTaHy AepeB 3 40MyCTUMOK AS1H
npakTukn TouHicTio (87,0 i 84,2%), noTpibeH ByB Habip TifbkM 3 TPbOX
O3HaK AelndpyBaHHs: KONbopy 300paXkeHHS, LiNiCHOCTI | TyCTOTU KPOHMW.
Y nicax ocobnmBo OXOPOHHMUX TEPUTOPIN iHOAI HEOBXIAHO NPOBOAUTH
OLHKY niconaTonoriYyHOro CTaHy OKpeMUuX pnepeB, SKi MOXyTb OyTu
namMm'aTHMKaMun npupogun abo memopianbHUMKU ob6'ekTamun. [ns BUABNEHHS
MOPJONOriYHNX 3MiH, SKi 3a4inatoTb HE3HAYHY YaCTUHY KPOH AepeB, Oynu
JocCnimKeHi iIHpopMaTumBHI MOXJTMBOCTI CNEKTPO30HAaIbHUX
aepocoTosHiMkiB (3 nniBkn CH-6M), oTpumaHux B MacwwTtabax 1:350,
1:660, 1:830. Y nonboBui nepiog Ha aepoOTO3HIMKax BCIX TPbOX
MacwTabiB 6yno ynisHaHo i onucaHo noHag 300 3gopoBux, ocrabrieHux i
CUNbHO  ocnabneHnx  gepeB  ANWHM,  cocHW,  Gepesn.  [lpu
CTepeoCcKoniYyHOMY aHanisi BM3HayeHi AewundpyBarnibHi  O3HaKW, WO
XapakTepusyloTb CTaH ocrnabneHux i cunbHO ocnabneHux [Oepes:
HaABHICTb CYXUX TifOK, MOPYLWEHHOCTb (POPMWU KPOH, Komip i KonipHa
CTPYKTYpa 300paXKeHHs! KPOH, ryCTOTY i KOMMAaKTHICTb KpOoH. Npu nepesipui
pesynbTaTtiea gewndpyBaHHA B NiCi BCTAHOBMEHO, LWO WMOBIPHICTb
pO3ni3HaBaHHS 3 BUKOPUCTAHHAM aepodOTO3HIMKIB MacwwTady 1:350 i
1:830 ocnabneHux i cunbHO ocnabneHux oepeB COCHU | bepe3n gocdrae
0,76 — 0,98 (Tabnnuya 3). CunbHO ocnabneHi AepeBa ANMHU OPIEHTYIOTLCA
mMeHw BrnesHeHo (0,60 - 0,64) i nepennyTyloTbCA 3 ocnabneHumu
aepeBaMn. XapakTepHo, WO 3 BUKOPUCTAHHAM aepodOTO3HIMKIB

mMacwTaby 1:660 posnisdHaBaHHA ocnabneHux i CunNbHO ocnabneHnx
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aepes, 0CobNMBO SANUHKU, BiAOYBAETLCA 3 MEHLLOK MMOBIPHICTHO, HiXX MO
3HiMKax iHW KX MacLuTabis.

Tabnuuyga 3
IMOBipHicTb po3nizHaBaHHA ocnadneHunx i CUNbLHO ocnabneHnx
AepeB Mo CNeKTPo3oHaNbHMM BUKOPUCTaHHAM aepohOTO3HIMKIB

MUmoBipHicTb po3nisHaBaHHA
Mopopa Macurra6 ocrnabneHux CUINnbHO ocrabneHux
aepocoTo3HIMKIB

hepeB hepeB
1:350 0,98 0,90
CocHa 1:660 0,85 0,90
1:830 0,98 0,95
1:350 0,88 0,60
AnvHa 1:660 0,58 0,25
1:830 0,94 0,64
1:350 0,76 0,85
Bepesa 1:660 0,70 0,76
1:830 0,92 0,83

[Mp posnidHaBaHHI Ha CMNEKTPO30OHanbHUX aepodOTO3HIMKax
BUpoOHMYOoro macwTtaby nicosnopagkysaHHsa (1:12 000 - 1:15 000) aepes
CBDKOMO i CTaporo CyxXOCTOK MOXHa BWM3Ha4yaTu CTynNiHb YCUXaHHA
(caHiTapHuin cTaH) HacagxeHb. [locTynoBe HaKOMUYEHHA CYXOCTIMHUX
AepeB, Hacamnepen XBOWHMX nopigd, Moxe 6yt nos'a3aHo 3
NPOXOMKEHHAM LUBUOKUX HU30BUX MOXKEX, XPOHIYHOK A€ NPOMUCIIOBUX
BUKNAIB, LIANbHICTIO CTOBOYPOBUX LUKIOHWKIB Ta iHWMX MOBINbHOAIKYMNX
WwKignuemux dakrtopie cepeposuwla. Cxoxa, ane Hag3BMYamHO MiHNMBaA
KapTMHa YLIKOO)KEHb CMOCTepiraeTbCAa Mpu BAMMBI XBOE- i JINCTOrPU3YYnX
KOMax-LLKigHWKIB nicy. 340pOoBi AepeBa MOLPUHN 306paxatoTbCa Ha MiTHIX
CNEeKTPO30HanbHMX aepodOTO3HIMKaxX BIiATIHKAMW XOBTOrO KOJSIbOPY,
COCHW i ANMHK - 3eneHoro, a BCOXMi i BCuxawdi gepesBa - 3eneHyBaTo-
CWHIM, CMHIM KonbopoM. KonbopoBi BIgAMIHHOCTI 4O3BOSISAKOTb BM3HA4YaTu
CTYMNiHb BCUXaHHS HacagXeHb nodibHO [0 TOro, 9K 3 BMKOPUCTAHHAM
aepodOTO3HIMKIB BCTAHOBJIHOETLCA aewmppysaHH4A cknagy

AepeBocTaHiB. B uboMy BuNagky CyxocCTiHIi OepeBa MOXYTb OyTu

35



Innovative Solutions In Modern Science Ne 2(29), 2019

nigpaxoBaHi, 9K gepesa iHWoi nopoau. Npu BidyanbHOMY gelumndpyBaHHI
Ha aepodOTOo3HIMKax, OepeBa MiOpPaxoBYWTb BCepeauHi CTaHOapTHUX
Kpyrnux oTeopiB nanetku (giametp 3 - 4 mm) abo B rpynax Ha eKpai
komn'toTepa, AKi Npu BUMIpax BUNAAKOBO pPO3TALLUOBYHOTbLCA BCepeauHi
KOHTYpiB TWUMOBMX BUAINIB. AHarni3 pes3ynbTaTtiB nokasye, WO HanbinbLu
rpybi MOMUNKN BUHUKAKOTb Yepe3 HeBpaxXyBaHHS BiACTanux y pocTi Aepes,
AKi He BWMOHO nig MONoroMB [OepeBOoCTaHy Ha aepodoTo3HiMKax. Taki
AepeBa 3'9BNATbLCA NiCNA HU30BUX NOXEX B NepLuy yepry.
JIbOTHO-3HIMarnbHi  eKCNepuMEeHTU | MOMbOBi  CrOCTEPEXeHHS
NpoBefEeHI B YpaXeHUX KOPEHeBOK TrybKOK COCHOBUX KynbTypax
IpwaHcekoro nicHuuTBa. [lNpu NOpiBHANLHOMY aHanisi 6ynu BMBYEHI
iHbopMaTmMBHI  BNacTMBOCTI aepodoTo3HiMKiB  MacwTtaby 1:10 000,
oTpumaHi 3 gsowaposol nniBkn CH-6M, i aepodoTosHiMKiB MacluTaby
1:5000 - 3 Tpuwaposoil nniBkn CH-15. [1o ocHOBHMX AelunpyBanbHUX
O3HaK BOrHWLL, KOpeHeBOl TyOKM Ha aepodoTOo3HIMKax BigHOCUTLCAHA
HasBHICTb "BIKOH" B MNOMNO3i COCHOBUX KynbTyp | pos3nag nosora
AepeBoCcTaHiB. 30BHI MOMITHI NposiBU XBOPOOW, Tak 3BaHi BOrHULLA,
crnocTepiraloTbCa B KynbTypax 6 - 8-pi4HOro BiKy Mpu MNOsiBi BCOXJINX
KypTMH fgepeB po3mipoMm MeHwe 10 M. KypTuHm abo "BikHA", WO
NnepeBuLLYIOTbL 3a PO3MIPOM Len giameTp, YMOBHO BiAHOCATLCA A0 4il04uX,
a 3rogom - [0 3aracawuuMm  BOrHuuw. [lopiBHAHHA  pesynbTartiB
KamepanbHoro gewmdpyBaHHa 3 AaHMMK NONbOBOI MNEPEBIPKN NoKasarno,
LLO NPaKTU4YHO 6e3NOMUKOBO PO3nNi3HAOTLCH AitoYi ocepeaikn KoOpeHeBol
rybku. IMOBipHiCTL iX posnisHaeBaHHs cknana 97%. VIMOBIpHicTb
BUABMNEHHA  BUHMKAKOYMX OCepenKiB  XBOpPOOM Mpu  BUKOPUCTaHHI
aepocoTosHiMkiB macwtaby 1:10 000 3 dotonniskm CH-6M cTaHOBUTH
57% i ona aepodoTosHiMkiB macwtaby 1: 5000 3 ¢otonniskn CH-15 -
96%. HaBepeHi 3HayeHHA NokasyTb, WO MaTepiann aepodoTo3MOMOK B

AaHoMy Bunagky 3abe3nevyroTb pe3ynbTaTUBHICTb PobiT, WO nepeBepLlye
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TpaguuiHi MeToan HaseMHoro obcTexeHHsa JlicomatonoriyHe cTaHy
HacagXeHb.

[losBa BcCMXalUMX | CYXOCTIMHUX [OepeB 3MIHIOE CTPYKTYypY
300pakeHHA nonory HacagXeHb Ha aepodoTo3HiMKax. ABTOMaTMU30BaHiu
obpobui 6ynn nigaaHi cnekTpo3oHarnbHi  aepodoTosHiMkn CH-6M
BUpobHM4oro macwtaby 1:15 000 3 306pakeHHSAM TUNOBUX HacaLXeHb,
BUOINMBLUM PO3MILLLEHNX B HacagXEHHAX YUCTOI COCHWU i B 3MillaHMX
NMMCTAHO-COCHOBUX HAaCa)XEHHSAX, CaHiTapHUW CTaH HKUX MOB'A3aHO B
OCHOBHOMY 3 Hacnigkamm HusoBux nicsux noxex (lMiBHiYHa 4YacTuHa
Xutomupcekoi, PiBHeHcbkoi, KwuiBcbkoi obnacten). L HacagkeHHs
POCTYTb B yMOBax MNOMIpHOro penbedy 0. Mipol OUiHKM caHiTapHOro
CTaHy € pisHMua Mix 3aranbHum Mo6. i npogykytoTs Mnp 3anacamu
AepeBOCTaHIiB, BU3HAYEHHA AKMX MPOBOAMMOCA MPW aBTOMaTU3OBAHOMY
AewndgpyBaHHi aepodOTO3HIMKIB. PaKTUYHI 3HAYEeHHs Bynn ob4yncneHi B
HaTypi 3a JaHUMKW NepepaxyHKy BCIX AepeB Ha KpyroBux nnowagkax, a
Mnp - 3a gaHumun nepepaxyHky aepes |-lll kaTeropin ctany. Ong 4Ynctunx
HacakeHb COCHW 3BMYaWHOI nMomwurka obyucneHHsa 3aranbHOro 3anacy
BusiBunaca pisHoto = 23,0%, a onsa 3miwaHux gepeBocTaHiB - = 2,0%;
NPOAYKTUBHICTb i 3anacy YNCTUX i 3MiLLAHUX HacagXeHb 6ynu BU3HaYeHi 3
ofHakoBot nomunkow * 23,5%. OTpumMaHuin piBeHb NOMUSIOK 4O3BOSNB
pekoMeHayBaTu 4N NPakTUYHOrO BUKOPUCTAHHSA ONUCAaHUK Cnocib OLiHKK
CaHITapHOro CTaHy HacagXXeHb 3 BWKOPUCTAHHAM aepodOTO3HIMKIB B

pe3epBHUX nicax. [Npn 4OTpMMaHHI CriBBIgHOLLEHHS:

[(Mo6 - Mnp) x 100] / Mo6 < 51-10 %
Taki HacagpkeHHA yBiNOYyTb OO rpynn 3 HOPMarnbHUM pPiBHEM
NPUPOAHOro Bignagy, a MNepeBULLEHHS UMX 3HadYeHb piBeHs Bignaagy,
o3HayaTMMe HaKOMUYEeHHS CYXOCTOMHOI [AepeBMHU Ta MoripweHHSd

CaHiTapHOFO CTaHy HaCaa>XeHb.
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ABTOMaTmM3oBaHe [JewnppyBaHHA KaTeropi CTaHy COCHOBMX
HacaXeHb, NOLUKOKEHUX MPOMUCNOBUMU BUKMOAMU, MOXHA NPOBOOUTU
MO YOPHO-BINMM 3HIMKaM 3 BMKOPUCTAHHAM aepodOTO3HIMKIB MacwTady
1:10 000 3 iHdpaxpomatuyHoi nniBkn [-840. Llem Tun 4opHo-Ginoi
aepocpoTonniBKM  3gaTHUM  peecTpyBaTu  BigbOUTY  pagiadito B
iHopayepBOHIN 30HI cnekTpa. OCHOBOKW (OpMyBaHHA (OTOMETPUYHUX
O3HaK, CryaTb OMTUYHA LWINbHICTb | TEKCTypa 300paXeHHA BepXHbOro
nonory nicy i3 3any4yeHHAM [[00aTKOBMX BigOMOCTEM NpPO OCOBMAMBOCTI
3pOCTaHHA | ymMoBax pPO3BUTKY HacamkeHb. Hanpuknazg, TtonorpadidHi
O3HaKM BPaxOBYKTb poO3TallyBaHHA HacagXeHb WOO0 [Xepena
NPOMUCIOBUX BUKUAIB. MigBuwye AOCTOBIPHICTb pes3ynbTaTiB
AewmnpyBaHHAa | BUKOPUCTAHHA KIiMaTUYHUX MapameTpiB, Hanpuknag,
3Ha4YeHHs NMOBTOPKOBAHOCTI BITPIB Big OXepena npoMUCITIOBUX BUKUAIB B
CTOPOHY 0BCTEeXyBaHMX NiCOBUX AiNSAHOK. [JOCTOBIPHICTb AelndpyBaHHSA
ICTOTHO 3pocTae nicna 3anydeHHa 3 0asn TakcauiHMX OaHuX Takux
NOKa3HUKIB, 9K BUCOTA, 3IMKHYTICTb nonory i iH. O3HaKn KOPesoTb OANH 3
OOHUM, TOMY pPOJib KOXHOMO 3 HUX NPU BU3HAYEHHi KaTeropin craHy
HacagpkeHb pisHa. OUuiHKY IHOPMAaTMBHOCTI O3HaK NPOBOAATbL MO IX
BaroBum koedpiuieHtamn. [o Haunbinbl iHPOpMATUBHMUX O3HAK YMOBHO
BIAHOCATbL Ti 3 HUX, AKI BiOPISHAITLCHA BUCOKOK MOBTOPIHOBAHICTIO Mpwu
poctosipHocTi 0,8. Y rpyni gogaTtkoBMX MNOXIAHMX O3HaK BUAINEHO
cniBeigHoweHHs P / P4, ake 06'egHye NOBTOPIOBaHICTb BiTPY B BiK nicoBux
pingHok (P) i ix BupganeHHsa (P4) no npamin niHil Big OXxepena
NPOMUCIIOBUX BUKMAIB. 3 TaKCaUiMHUX NOKA3HUKIB HANiH(OPMaTUBHILLIOK €
nosBHoTa. |HopmaTMBHI BrNacTUBOCTI aepodOTO3HIMKIB, OTPMMAHUX 3
YOpHO-Oinol iHppayepBoHOI nniBkKn -840, MOXYTb BYTV OXxapakTepunsoBaHi
BEJSIMYNHOLO cepenHbOKBaapaTUYHOI MOMWJSTKN aBTOMAaTUYHOro
BU3HAYEHHS KaTeropi CTaHy MNOLWKOMKEHUX COCHAKOB Ha OCHOBI

KOMOiHaUil iHopMaTUBHUX (POTOMETPUYHUX, MNOXIAHUX | TakcauinHUX
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03Hak. [T 3HaYeHHs Npu NOPIBHAHHI 3 HA3EMHUMM OaHUMM OAHO * 15 - 17%
(npu nmosipHocTi 0,68).

Mpn cunbHomy abo TpuBanomy BRAMBI  WKIAIMBUX  (hakTopiB
cepepoBulla BiaOyBaeTbCs 3arnmbenb HacagkeHb Ha BenuKMX nroLlax.
OgHum 3 Hanbinbw HebesneyHMX BUAIB XBOErpmsyLLix KOMax, crnanaxu
MacOBOro PO3MHOXEHHA SAKOro npusoauvnu Ao 3armbeni HacagXkeHb Ha
3Ha4YHMX nnowax, € COCHOBMA BepxiBkoBMA  kopoid. OCHOBHUM
AewicopoBOYHME  O3HaKOK  ycuxatoumx abo  BcoxNi  gepeB  Ha
CNEKTPO30HasrbHNUX aepodOTO3HIMKN, SK | B IHWMX BUNagkKax, onmcaHumx

BUWLE, € CUHIN abo CUHbO-3eNeHNn Konip 300paKeHHs1 KPOH Ha

aepodOTO3HIMKM (PUCYHOK 1).

Puc. 1. NepcnektneHuu (a) i nnaHoBuUK (6) cnekTpo3oHarnbHi aepohOTO3HIMKM 3
300paxKeHHSIM KPOH AAJIMHU i COCHU, ypaXKeHUX BepXiBKOBMM KOpPOIAOM.

CTyniHb  BCMXaHHA  BM3Ha4YaeTbCA  NigpaxyHKOM  BiJHOLUEHHS
yCUXalumx i CyXOCTIMHMX aepeB A0 3aranbHOl KifIbKOCTi KPOH Ha KOXXHOMY
Buaini. Pesynetat gewndpyBaHHA NOPIBHIOTLCA 3 JaHUMW HA3eMHOro
OOCTEeXEeHHS 3aKknageHux B TUNOBUX BUAiNax KpyroBux mangaHdukise. Iig

BMJiINBOM MPOMUCITIOBUX rasie B XBOWMHUX HaCaOKEHHAX Bi,D,6yB86TbCFI
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nepenyacHe NobypiHHA | onagaHHA XBOI, 3HWXKEHHS NPUPOCTY | nogarnbLle
ycuxaHHa aepeB. [lpu obCcTexeHHi niciB, NocTpaxaganux Bi4 yparaHHUX
BITPiB, 3@ KOCMIYHMMW 3HIMKaMW 3a OOMNOMOrol O3HaK AelndpyBaHHS
BU3Ha4yalTb, Hanpuknag, Bwuh BiTpoBany

(CyUinbHUW, YacCTKOBUWN) |

BiCOTOK BMBany agepes (Tabnuus 4).

Tabnuuya 4
BisyanbHi o3Haku ansa gewmndpyBaHHA AINIAHOK 3 Pi3HUM

CTyneHeM ypaxeHHAl Hacaa)XXeHb BiTpOBaniomM 3a YOpHO-6iNnnmun
KOCMIYHMMU 3HIMKaMu

BupaxeHi .
. Micue
. Busan Konip dopma CTb .
CTtyniHb CTpykTypa . AINSHKN
HacagxeH | 3o0paxeH DINAHOK MeXx
ypaxkeHHs o 300paxeHHs | . . Ha
HA, % HA BiTpoBany | AiNSAHOK .
. penbedi
BiTpoBany
CyuinbHuu BiTpoBan
MepeBaxa
: KoHTypwu i
€ CBITNO- . YiTki
cipun HITKO cepen
CyuinbHuin - BUpPaXXeHol Bopogainw,
(xBOWHI . CTUIMUX Ta .
BMBarn 70-100 | . . OpHopigHa dopmu, . nosiori
nicn),6inys . nepecTinH
aepes y BUTSAITHYTI 3a CXUnn
aTun nx Hacapg
. HanpPsIMOM
(nucTaHi nif BiT XeHb
nicu) Py
YacTtkoBuM BiTOpoBan
Mpomixkm
Mpomixkm MiX
Mi>K KypTMHamu
KypTUHaMM MaloThb
Binoro BUrNaa YiTki
Konbopy, nnsim pisHoi | cepeq
BUTINI CrpiukoBa | popmu abo |niconokput| Bogoginm,
CunbHa 50 -70 |HacapxeH pigwe CMVT, Ol NnoLwji nosnori
HATEMHO- nnsaMmcTa BUTATHYTUX Ta CXUnn
ciporo B3OOBX Ail | MONOAHSKI
(xBOWHI) i BiTPY, WO B
ciporo pO3X0oaAaATbC
(nucTaHi) S
Konbopy Beeponoaid
HO
TemHoBat Buean B Uik
o-Cipun HacaKeHH
. | cepen .
Konip AX'y BUrNagi| . BooogainbH
Hacapg CMYT Pi3HOI ficonokput i Ta
Cpeahs 30-50 Cwmyracta Ol NnoLLj .
XeHb 3 LUMPUHK Ta 3 NOHWXKEHI
oinysatnm OOBXWHN, OiNaHKN
MOMOOHS
N cMyramm Lo Kig
BMBanis po3X0aaTb
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cA 3a
HanpPsIMOM
4ii BiTpY
Busan B YiTki
Mepesaxa HacagXeHH | cepe
€ Cipun | . CEPCA | Monkenn
AX Y BUINAAI | NiCONOKPUT| . :
TOH Hacapg - . |9 | HUBUHHI
Cnabka 0,5-30 Cwmyracta KOPOTKUX | Of MOLLi
XeHb 3 : PJOBHUHN
CMyT SKi Ta .
OKpEMIMA 03X04ATb | MONOAHS pik
nosiocamu P A oA
cs KiB

MeToanyHi pekomeHaauil AOUCTAHUIMHOT OLUHKKM niconaTtonori4yHoro
CTaHy OKpeMux [epeB i HacaakeHb MICTATb NPOMo3uuil 3 po3nisHaBaHHA
3a MaTtepianamuM 3MOMOK PI3HMX TuUNIiB nicoBux ypaxeHb. OuiHKa
niconartosioriYyHOro CTaHy HacagXeHb 3a OMOMOrol matepiasniB 3MOMOK
[03BOMS€ BU3HAYaTW CTYNiHb NOLUKOLAXKEHHS ab0 BCUXaHHA HacagXeHb 3
OOCTaTHbOK AN MNPaKTUKM TOYHICTIO | 3 MEHLWWMW, B MOPIBHSAHHI 3
HaseMHUMN MeToL4aMu, 3aTpaTtaMmu npaw,.

MpoBegeHHs pobiT B nicax pi3HOro rocrnogapcbkoro npuaHadveHHs. B
[HCTpyKUIT N0 NpoBefeHHI0 niconartonoriyHoro obcrtexeHHs ricis (1993 p.)
BM3HAYEHO YMOBMW, NpU  OOTPUMAHHI  SKUX MOXHa NpPOBOOUTU
niconarosioriyHe gewndpyBaHHA MaTepianie 3WOMOK B TMOEAHaHHI 3
enemMeHTamn HaseMHux poliT. Lien Bng 36opy AaHMX pekoOMeHAYTb And
3acTocyBaHHd B Jiicax, WO nigndralTb  TpuvBarioMmy  BNUBY
HecnpuaTnMBMx aktopie abo BMAMBY pas3oBOro  YMHHMKA, WO
cnpuymMHUNO 3a cobow 3arnbenb OepeBOCTaHiB Ha BENUMKUX NnoLlax
(nicosi noxexi, 6ypenomu i BiTpoBanu, NIATONSIEHHA niciB, MNOCyxa,
MacoBe PO3MHOXEHHSI KOMaXx-LUKIOHWKIB Ta iHWI aHanorivyHi Bunagkun). Y
3B'A3Ky 3 UMM BUAINEHO 2 rpynn HacagXeHb, SKi PO3pi3HAITbLCA 3a
XapaKkTepom BMMBY LKIOMNBUX 0AKTOPIB cepeaoBuLLa i MPU OUiHLI SKNX B
Cy4YaCHMX ymoBax LONYCTUMO BUKOPUCTAHHA MaTepianiB aepoKOCMIYHUX
31MOMOK. B nepLuy rpyny BKMAOYEHI HacagKeHHS, MOLKOKEHHS SKux byBae
LWBUOKOMSIMHHMM, NPOTATOM OOHOro BereTauinHoro Cces3oHYy, i BOHO

3anexuTb, nepLl 3a Bce, Big 6ionorivHMX ocobnmMBOCTEN PO3BUTKY XBOE- i
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nuctorpmaydmx kKomax. B ubomy Bunagky nng  BUABSIEHHS  MSIOLL
nocTpaxganux niciB pPeKoOMeHOYETbLCA BUKOPUCTOBYBATU OnepaTuBHY
KOoCcMiyHY iHdopmauito (Pecypc-O, SPOT, Landsat, ASTER, IRS i iH.). B
iHWY rpyny BXOOATb Ti HAaCaKeHHS, B sKMX BiabOyBaeTbCA MNOripLUEHHS
CaHiTapHOro CTaHy nNpu Tpusanomy 3a YacoMm il HeCNPUATIINBUX YNHHUKIB
cepepoBuwa. O6CTeXMTM 3a [OONOMOrol aepodOTO3NOMKM  MOXKHA
Haca)XeHHS 3 nepeBaXaHHAM XBOWHMX nopig ctapwe 40 pokiB i IMCTAHUX
- ctapwe 30 pokiB. Y nicax, WO HanexaTb [0 BWCOKUX KaTeropiun
3aXUCHOCTI (Nepwuni i OpPYrMn MOSAACM 30H CaHiTapHOI OXOPOHU Kepen
BOOOMNOCTaYaHHs, nepuwoi i Apyrol 30H CaHiTapHOI OXOPOHM KypopTiB,
0CcobBnMBO LiHHI JliCOBI MacuBW, HauioOHanbHI Ta NPUPOAHI Mapku, NicoB.i
AINAHKW, MaloTb HaykoBe abo iCTOpUYHE 3HAYEeHHs, NPUPOLHI Nam'aTku),
PEKOMEHOYETLCSA OLIHIOBATU 3 BUKOPUCTAHHAM aepodOTO3HIMKIB LLSISXOM
BuasrieHHa gepes |, I, I, V-V i VI kateropin ctaHy. Npn npoBegeHHi
Takoro  OBCTEeXeHHA  MOXHa  BMKOPUCTOBYBATM  CNEKTPO3OHAasIbHi
aepopoTosHiMkM macwTabdy 1: 1000 i kpynHiwe. Y nicax iHWuX KaTeropimn
3aXUCHOCTI, A0 SKMUX BIOHOCATLCA JliCM TPEeTbOl 30HM OKPYriB CaHiTapHOI
OXOPOHU KYPOPTIB, 3€SfIEHNX 30H HABKOJO MICT, iHLLINX HaceneHnX NyHKTIB i
NPOMUCITOBUX nianNnpPUeEMCTB, peKoMeHOyeTbCS ouiHOBaTH 3
BUKOPUCTAHHAM aepopOTO3HIMKIB CTYNiHb YLIKOLXKEHHS abo nocnabneHHs
HacagkeHb Wnsaxom BuaHadvyeHHs yncna gepes I, 1, V-V i VI kaTeropin
cTaHy. ®parMeHT KapTu nicoBoro mMacuey 3 O6'€eMHUM 300pakeHHAM
(pncyHok 2) apeanis gecdponiauii KpOH AepeB BUBIPKOBO, B flicax TpeTboi
rpynm 3 iHTEHCMBHUM Be[EeHHAM rocrnogapcrBa pPeKkoMeHOYETbCS
NPOBOAUTU OLHKY CTYNeHsA BCUXaHHA Hacag)XeHb LUSIIXOM BU3HAYEHHS MO
CNEeKTPO30HanbHMX  3HIMKax 3  BUKOPUCTaAHHAM  aepodOTO3HIMKIB
macwTtaby 1:10 000 cniseigHOWweHHA uucna rpyn gepes |-, IV-VI

KaTeropin ctaHy.
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Puc. 2. ®PparmeHT KapTK NiCOBOro MacmBy 3 06'€MHUM 300paKeHHAM

apeaniB gedooniadii KpOH AepeB (3a maTepianamu «YKpnico3axmcTy).

Ans nigBuweHHa OOCTOBIPHOCTI pOGIT MO OuiHUi CTaHy HacagXeHb
HeobXigHO 3acTocoByBaTM aepoOTO3HIMKKA, OTPUMaHiI B JUMHI-CEpPrHI,
TO6TO B nepios NoABWN B AEePEBOCTaHI CBIXKOro CYXOCTOK MOTOYHOIO POKY.
OpfHak Ui cnocTepexeHHs1 € HeobXiAHOK CKNagoBOK YacTMHOK PoBIT, Tak
K 6arato ocobnmBoCcTen OiarHOCTUKKU JTICOBUX YpaKeHb HeOOoCTYMHi Ans
MeTOoAiB ANCTaHLUINHOro 30HOYBaHHA.

BucHoBKM.

1.0na npoBedeHHs nNiconaToNoriYHOro MOHITOPUHTY B yMOBax
Xnutommnpcbkoro obnacHoro ynpasmiHHSA JiCOBOr0 Ta MUCIIMBCBKOIO
rocnogapcrea [OUiNbHO  3aCTOCOBYBaTM  CUCTEMW  CYMYTHUKOBOIO
30HOYyBaHHA, WO O03BONAKTL LOCUTb YITKO BMU3HA4yaTW CTaH JiiciB Ta
OLiHIOBATM NepcnekTuBKM niconaTonoriyHoT cutyadil.

2.[lpoBegeHHA [OOCTOBIPHOrO niconaTtonoriYHOro MOHITOPUHTY He
MOXnmBe 6e3 geTanbHOro reciHpopMauiMHOro aHanisy sikum Moxe aaTu
nuwe cynyTHUKOBUA MOHITOPWHT.

3. 3acTtocyBaHHs aepodOoTOo3HIMKIB ans niconarosioriyHoro

MOHiTOpI/IHFy aouinbHe nuwe Yy I'IOpiBHFlHHi 3 HaseMHUMU pe3yrbTaTaMu
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niconaTonorivyHol ekcnepTnau i Takcauii nicy. Came Take noegHaHHA JacTb

HanoiNbL 06’€KTUBHUI pe3dynbTaT 06CTeXeHb NiCOBUX MNSIOLL.
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The problem of abuse by community of free-ride users in
decentralized networks with reward distribution is considered. Various
structures for organizing nodes of a decentralized network belonging to
the community of free-ride users, which can be used to obtain the greatest
benefit in reward distributing in the network, are proposed. To compare
the proposed structures, simulation of reward distribution was used. After
analyzing the results of experiments, it was concluded that combining the
nodes belonging to community of free-ride users into a structure of the
“Generalized Ring” type with a sufficiently large number of nodes gives the
best results from all the proposed structures.
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deueHmparnu308aHHbIX cemsx C pacripederieHUem Hazpaodbl/
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HauuoHarnbHbIi mexHu4yeckul yHueepcumem YKpauHbl «Kueeckul
nonumexHu4yeckul uHcmumym umeHu Meops Cukopckoeo», YKkpauHa, a.
Kues

PaccmompeHa npobnema  3noyriompebrieHuli coO  CMOPOHbI
coobwecmea free-ride nonb3oeameriet 8 deueHmMpaiu308aHHbIX CEMSIX C
pacripedesieHuem  Haepalbl. [IpedrioxXeHbl  pa3Hble  CMPYKmMypbl
opaaHu3auyuu y3/108 OeueHmparnu3loeaHHoU cemu, npuHadnexawux
coobwecmeay free-ride nonb3oeamersieli, Komopble Moaym bbimb
UCrMonb308aHbl C Uenbl  rosnydyeHuss Haubonbweld 8bl200bl  rpu
pacripedeneHuu Hazpad e cemu. [ns cpasHeHUs peorioXeHHbIX
cmpykmyp 6b1r10 rnpogedeHo modesiupogaHue pacripedesieHus Hazpad. B
pe3ynbmame aHasusa pe3yribmamos 3KCrnepumMeHmos coenaHo 8b1800bI
0 mom, Yymo obbeduHeHue y37108, MpuHadnexawux coobwecmesy free-
ride nonb3ogeamernet e cmpykmypy muna «O60b6weHHoe Komnbuyo» rnpu
docmamo4yHo 6onbwoM  Konudecmee  y35108  daem  Hausnyqwue
pe3yrnbmambl U3 8ceX rpedrioXeHHbIX CMPyKmyp.

Knrouesbie crioea: deueHmparsiu308aHHbIe cemu, P2P,
3noyrnompebneHusi, free-ride nonb3oeamersnu, pacrpedersieHue Hazpad,

asmop, rnoorucyux.

BBeneHue. Vicnonb3oBaHne geueHTpanu3oBaHHbiX (P2P) ceten B
KayecTBe anbTepHaTMBbl LEHTPaNM30BaHHbIM KITMEHT-CEPBEPHbLIM CETAM
HabupaeT nonynapHocTb. CywecTByeT HECKONbKO obriacten NpUMeHeEHUs
P2P ceten, obbAcHAoWwMX 3Ty nonynapHocte [1]. Bnarogaps
cnocobHoctTn P2P ceTtem K MacwTabupoBaHuo, [OaHHbLIA BUO CeTen
nony4ymn npuMmeHeHne B obnactu pacnpegeneHHblX  BblY4UCIIEHUN.
Hanpumep, npoekt SETI@HOME (pacnpeneneHHblin NOUCK BHE3EMHbIX
UMBMNM3aLUMn) 3a cyeT ucnonb3oBaHus P2P ceTn yyaCTHMKOB nokasar

OrPOMHbIN BbIYUCIINTENBHBIN MOoTeHUMan. B HacToAWwWMW MOMEHT B HEM
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NPUHMMAKT Yy4acTue CBbile Tpex MWINIMOHOB Mofib3oBaTeNnien Ha
becnnatHon ocHoBe [1]. Ewe ogHuUM npumepom pacnpeneneHHbIX
BbIYUCNEHNN MOXET CNnyXuTb nNpoekT distributed.net, yyacTHMKM KOTOpPOro
3aHMMaloTCs neranbHbIM B3IOMOM KpuATOorpadouyeckux Wndgpos, Y4Tobbl
NpoOBEepPUTL UX HageXHoCTb [1].

MHoXeCcTBO HOBbIX cdep ana npumeHeHns P2P ceten cBs3aHo C
nosBneHnemM TexHosnormnm 6r5iok4enH. M3HavyanbHO AaHHad TeXHOMorus
6blna npeacrtaBneHa B Ka4yecTBe OCHOBbI AN KpunToBasntoTel Bitcoin [2].
[MoTeHumanbHO 6510KYENH MOXKET MMETb NPUMEHEHNE B TakuX cpepax, Kak
nposedeHne rofioCOBaHUN, TOProBns HEOBWKMMOCTbIO, BalkOTHble
onepaumm n T. A. [3]. OgHum n3 cnocoboB npumeHeHns P2P ceten c
ncrnonb3oBaHne 6rok4yenHa sBNAeTCs co3fdaHue OeleHTpanu3oBaHHbIX
coumarneHblIX ceTen. [naBHOW ngeeun ona npMBnevYeHns HoBbIX Y4aCTHUKOB
AaHHbIX ceTen  4BNSeTCd  BO3MOXHOCTb  MOHeTM3aumum  yyacTtud
nonb3oBaTtenen B pasBUTUN CETWU, HO ASIA COXPaHEeHUA CTabuibHOCTU
noTpebyeTca ruraHTCkuim obbem aHanuTudeckon paboTbl. BoO3MOXHO,
NOSTOMY MOSMHOLEHHbIE couuarnbHble CETU C UCMOMb30BaHME TEXHOMNOrmnu
BGrOKYENH noka He OOCTYMNHbI KOHEYHOMY MONb30BaTENo U HaxXoasaTCcsa Ha
pasnnyHbiX aTanax paspaboTkm wunu TectupoBaHusa [4]. TNpumepamu
NepBbIX coLnanbHbIX CETEN Takoro Tuna MoXxHo cintatb Steemit, Golos.io
n Whaleshares.

OpgHon K13 akTyanbHblX npobnem P2P ceTten saBndetca Tak
Ha3bliBaeMas npobrnema free-ride nonb3oBaTenen, KoTopasi COCTOUT B
TOM, YTO HEKOTOpble Norb3oBaTesin cTaparTcda ncrnosnb3osaTtb P2P ceTb
Takum obpasoM, YTObbl YBENUYUTL KOSIMYECTBO NOofyYyaeMblX OT Heé bnar
MW NP 39TOM YMEHbLUUTb KONMYECTBO pPECcypCcoB, KOTOpble OHWU
NpefocTaBnAlT APYrMM ydacTHUKam ceTu. [Npobnema cyuiecTBOBaHUS
free-ride nonb3oBaTtenen B P2P cetax Obina unccnegoBaHa B MHOMMX

paboTax. Tak, B [5; 6] npeanaraetcst Ha OCHOBE NOPSAOYHOCTM pas3nensTb
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free-ride nonb3oBaTenen Ha 3roMCTUYHbLIX, KOTOpPble HEe NPeAoCTaBnsAT
pecypcbl ona P2P ceTn, n HEe3aroucTuUYHbIX, KOTOpble B CBOK O4epenb
OEensTCA Ha HaOeXHbIX WU HEeHadeXHbIX B 3aBUCMMOCTM OT KayecTBa
npegocrtaeBnsaemMblx  pecypcoB. CnoxHocTb 6opbbbl 3 free-ride
NoNb3oBaTENSAMN 3aKNYaeTCs B TOM, YTO OHW MOTyT aganTupoBaTb CBOE
noBeaeHne B COOTBETCTBUM C UBMEHEHNEM NpaBus cetn [7].

B naHHOM cTaTbe paccmartpuBaeTca Modernb coumanbHon P2P cetn,
COrfacHo KOTOpOW nonb3oBaTenn [OensaTcsl Ha aBTOPOB KOHTEHTa U
NOAMNUCYMKOB, KOTOPbLIE MOTFYT NOAAEPXKMBATb TEX UMM UHbIX aBTOPOB. [na
6opbbbl ¢ free-ride nonb3oBaTensiMn ceTn UCNONbL3YETCH pacnpeaerneHne
Harpagbl (MexaHu3Mm ©Gopbbbl c free-ride nonb3oBaTenaMM Ha OCHOBE
noowpeHnn [8, c. 3-4]). OgHako, ONs OaHHOWM CeTU He uccneoBaHbl
BO3MO>HOCTM apantauum nosegeHus coobulecTBa free-ride
nofib3oBaTenen npu WUCNoNb30BaHUN pacnpedeneHnsa Harpag, Yto He
No3BONAET cAenaTthb BbIBOJOB O XM3HECNOCOOHOCTN AaHHOM CETU.

PopmynupoBKa UenuM cTatbM WU 3apad. Lenb pgaHHoro
nccneaoBaHNa — onpeaenuTb BO3MOXHble CNocobbl opraHu3auun ysnos
ceTn, KoTopble npuHaanexar coobuiectBy free-ride nonb3oBaTenewn, B
P2P ceTax ¢ pacnpeneneHnem Harpagbl U BbINOSIHUTbL UX CPaBHEHME C
TOYKM 3peHus nonydaemoro coobuwectsoMm free-ride nonb3oBaTesnien
Konmn4yecTBa Harpagbl.

Mopgenb cetn ¢ pacnpegeneHuem Harpaa. [lyctb umeem ceTb, B
KOTOpPOM Monb3oBaTenu Aendarcsa Ha [nBa Buaa: 1) aBTOpbl KOHTEHTA,
KOTOpble BblKaablBalOT B CETb KOHTEHT onpeaeneHHoro snga (Mx Lenbio
SABNAETCA  NPUBNEYEHME  BHUMAHUS K CBOEW  OEATENbHOCTMH,
dopmMmnpoBaHue rpynn NOAAEPXKKM M T.M.); 2) NOAMUCHUKK, KOTOpble
NognucbIBalOTCA Ha aBTOPOB (Co3gaBad CBA3WM C aBTOpaMM KOHTEHTA) ANns
TOro, 4YTobbLlI NogAepXaTb UX, a Takke ANs Toro, YTobbl NOAYYUTb OT HUX

kakne-nnbo B6oHychl (cneunanbHbld KOHTEHT, y4acTue B BCTpeYvax v T. 4.).
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[Mpun 3aTOM, KaXXgbl Nofb3oBaTesib MOXET OTHOCUTBLCS TOMbKO K OOHOMY U3
OMNUCaHHbIX Bbllle BUAOB (TO €CTb, MHOXECTBa aBTOPOB M NOLMNCYMKOB He
nepecekarTcs).

Onnwem moaenb paccMaTpyMBaeMonW CETU C MOMOLLLIO MOHATUN
Teopun rpaco. CorfnacHo aToM MoAenu ecTb AMHaMWUYecKun rpady, B
KOTOPOM BepLUUHbI COOTBETCTBYIOT NOMb30BaTENIAM CeTU, a Ayrn rpaga —
CBA3AM Mexay noanucyukamu wn  astopamu. [Ona  ctumynsauuu
nosis3oBaTtenen B rpadge nNpeayCMOTPEHO pacrpenesieHne Harpagbl, npu
3TOM npeanonaraeTcs, 4To: 1) Ha KaXXgoM BPEMEHHOM TaKTe B CUCTEMY
yepe3 B OAHY M3 BeplwuH rpada (KoTopas npuHaALNeXuT MHOXeCTBY
NogNUCYNKOB) BBOOUTCA Harpaga (BeplivHy, 4Yepe3 KOTOpYK Harpaga
BBOAUTCHA, ByaeM HasbiBaTb aKTUMBHOM B TeKylleM TakTe M 0bOo3HavaTb
yepe3 k); 2) Harpaga pacnpocTpaHsaeTcs panee no rpady BOSIHAMM:
nepsas BOJSIHA BKIHOYAET BCEX HEMOCPeACTBEHHbIX coceaen BepLIUHbI k,
BTOpad BOMHa — BCeX cocefen 3TUx coceen, Kpome BeplwmuHbl k, N T. A.;
3) KONMYEeCTBO TaKTOB He orpaHuyeHo. [anee npmBeneHbl 0603HaAYeHUs,

ncnonb3dyemble B pabote (tabnuua 1).

Tabnuuya 1
YcnoeHble 0603Ha4YeHUst
MHoxecTBO 3HayeHue

MHOXeCTBO BepLUMH rpaca, KoTopble OTBeYaloT
4 aBTopam
S MHOXeCTBO BepLUMH rpada, KoTopble oTBeYalT

nognucynkam
V MHoecTBO BepLuMH rpada, V=4us ANS=J
MHOXXeCTBO BEPLUMH, NpUHagnexalinx TekyLemn BosiHe
V1 Ha onpeaesieHHoON uTepauum B npolecce
pacnpefeneHna Harpag

v MHOXeCTBO BepPLUMH, NPpUHAANexXallunx cneayoLen
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BOJIHE Ha onpeaeneHHon uTepauun B npoLecce
pacnpeneneHus Harpag

MHoxecTBo ayr rpada. [na kaxgon gyrm

E
(v,,v,) € EBbINONHAETCA: v, €5 ,v, € A (nnn HaobopoT).
Yucno 3Ha4yeHue
KonnyecTBo BEPLUMH, KOTOPblE BXOAAT B COOBLLECTBO
C
free-ride nonb3oBatenen
KonnyecTtBo Harpazbl, noflydaeMoe Knactepom npu
Y BBEEHMM Harpagbl BO BCe BEPLUUHLI KnacTepa,
KOTOpble npuHagnexar S, No OgHOMY pasy
u OdPeKTUBHOCTL KnacTepa. u = Ea
qc
g KonnyecTtBo Harpagbl, KOTOpOe BBOOUTCS B CUCTEMY Ha
Ka)XOoOM TakTe
- KonnyecTtBo Harpagbl, KOTOpOe AOXOAUT A0 BEPLUUHbI v
14
Ha TeKyLleM TakTe
a, YacTb OT Harpaabl £, , KOTOpasi OCTaeTCs B BEPLUMHE v
5 YacTb OT Harpaabl £, , KoTopas nepegaeTca aanblue
v

Mo CeTV OT BepLmnHbl V. B, =1-a

v

[MceBgokon Mcnorb3yemMoro anroputMma pacnpeerneHnsa Harpagbl:
1. Miuwumanusaums: V, =ik}, z, =q, V, =D
2. ECIM V, =< TO KOHEU,

NMHAYE

2.1. OnpepgenuTb Harpagy BepLUNH MHOXeCTBa
2.2. [loMeTnTb BepLUMHbI U3 MHOXECTBAa V, Kak NponaeHHble
2.3. BknounTb B MHOXXECTBO V, BCex cocefen BepLMH U3 MHOXeCTBa

Vl, KOTOpblE HE NOMEY€EHbI KakK HpOIZﬂ,eHHbIe
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2.4. OnpenennTb KONMMYECTBO Harpaabl, kKoTopas nepenaeTcs Aanblue

MO CeTU KaKaoWn BepLUnHe U3 MHoXecTBa V,
25. V. =V,, V,=2.lepentn Ha war 2
PaccmoTpum war 2.1 anroputma. Harpaga kaxgown BepLlUnHbl ve

COCTaBIJIIAEeT.

o,z (1)

v

KonnuectBo Harpagbl Z,, KOTOpoe OOXOAUT A0 BepluHbl V AN

aKTUBHOMN BEPLNHbI onpeaernaeTtcAa Ha ware 1. na octanbHbIX BeEpPLUNH
9Ta BEJIMYUNHaA onpeaendeTtcda Ha Lware 2.4 nocne pobaBneHns uUx BO

MHOXecTBO V.
OcTaHoBuMMCS geTanbHee Ha ware 2.4 anroputMma. [Ons kaxgon
BEPLUNHBI YV, € V, BbINONHsAeM crienytolime AencTBus:
1) MHUUManu3npyem Zvj =0,
2) Ons KaXnow BepLlunHbl v, €V, Ana KoTopow (vl.,vj) ek
B z
. Vi VY
z =z, +———
J J !
eout (vi)

roe e,,(v,) — Konnyectso peGep, KoTopble CBA3LIBAOT BepLLUMHY V, €V ¢

(2)

BepLMHaMn n3 MHOXecTtTBa V2 .

B npusegeHHoM anroputMme koadduumentsl O, n B moryt umetb

3Ha4eHunA, 3aBuUcsdALLIME OT TUMNa BEPLLUUHbI, HAripumMmep, ObITb paBHbIMU a, U

B,, ecnu BeplMHa NpUHAANEXNT MHOXecTBY S unm o, u P, , ecnu oHa

NPUHAONEXNT MHOXEeCTBY A.
NMocTtaHoBKa 3agayum aHanusa noBeneHusa coobuwecTB free-ride
nosnb3oBaTeneun. nyCTb B CETU, KOTOpPaA OnncbiBaeTCA HpeﬂCTaBﬂeHHOVI

BbllLie MOAESNbIo, NpUCyTcTBYEeT coobLliecTso free-ride nonb3oBaTtenen, B

52



Innovative Solutions In Modern Science Ne 2(29), 2019

COCTaB KOTOpPOro BXOAMT ¢ Monb3oBaTenen. Llenb — onpegenutb
CTPYKTYypy coobuiecTtBa free-ride nonb3oBatenemn, Npun KOTOPOM oHO byaeT
nonyyaTb HambornblUee KONMYECTBO Harpaabl.

[anee Bce BepLMHbI, KOTOPbIE OTBEYAT Yy3rnam, OTHOCALLUMCS K
coobuiecty free-ride nonb3oBaTtenen BMecTe CO CBA3SMU MeEXAY HUMW,
6yaem HasbiBaTb Kracmepom. W3-3a TOro, 4YTO Ha KaXOoM TakTe
PaBHOBEPOSATHO aKTUBU3NPYETCHA Of4HA U3 BEPLUNH MHOXecTBa S, TO npu
HEeorpaHM4YEeHHOM KOSIMYECTBE TaKTOB B KaXAYH M3 3TUX BeplinH Oyaer
BBEAEHO Harpagy oOguHakoBoe KonmyectBo pas. [loatomy gns Toro,
yTOoObl OLEHUTb KOMMYECTBO Harpagbl, KoTopas Oyaetr nonydveHa
KnacTepoMm, BO BpPEMSI 3KCMNEPUMEHTOB OyaemM aKTUBM3NPOBATb KaXAYHo
BEPLUMHY U3 MHOXeCTBa S no ogHOMY paasy.

Mepea Hamwm cTOMUT 3agadya: yuuTbiBass OCOOEHHOCTM anropuTma
pacnpegeneHnst Harpag, onpenenntb, Kakyl CTPYKTYpPY LOSMKEH MMETb
Knactep, 4YTobbl KONMMYECTBO Harpagbl, ocTarwolleecs B knacTtepe, 6binio
MakcMmarnbHbIM.  [na  3TOro  BBEAEM  Creayluee  MOHSATHME:
aghpekmusHocmbto (u) Knacmepa Oynoem HasbiBaTb CPEAHIo 4YacTb
Harpagbl, KOTOpasi OCTaHEeTCs B KracTepe, 3a O4WH TakT, NPX YCNOBUN, YTO
aKTUBHOW SIBNSIETCA O4HA M3 BEPLUUH KnacTepa.

Ha nepBom aTane wuccnegoBaHusa Mbl 6yaem npegnonaratb, YTO
free-ride knactepbl He WMMEKT CBA3eWM C ApYyrMMW BepluMHamu rpada
(kaxxgbl KnacTep —KOMMOHEHTa CBA3HOCTM rpada). C yyeToM 3TOrO,
BENUYMHA u MOXET npuHMMaTb 3HaveHuss oT 0 go 1 BKNHOYUTENLHO.

Nanee npu pacyeTtax 6ygem npeanonaratb, 4To g =1.

B pabote paccMoTpeHbl HECKONbKO CcrnocoboB opraHu3auum
KnacTepoB, KOTOpbIE, C Y4ETOM MX CTPYKTYpbl, Ha3BaHbl: Llernb, Konbyo,
3ee30a n ObobuweHHoe Komnbyo.

Cmpykmypa Llens. NMpeanonoxum, YTo Ha onpeaeneHHon nutepaumm

Harpaga Obina BBedeHa B BepLUMHY §, €S, KoTopas NpUHaAONEXUT
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coobwecTtBy free-ride nonb3oBartenen. Tak Kak KONMYECTBO Harpagbl,
KOTOpOEe «BMUTaeTcA» KnactepoMm (ocTaHeTcs B Kracrtepe), npaMo
NPONOpPLMOHAnbHO KONMYECTBY UTepaumi B npouecce paboTbl anroputma
pacnpefeneHMs  Harpagbl, TO  JIOTMYHOW, B  JaHHOM  Criyvae,

npeacTaBnsgeTcss nomnbiTka MNOcneaoBaTeNlbHOrO COeAWHEHUS BEpPLUUH,
HaunHas ¢ BepwuHbl S,. Cxema Takon Llenu Aans 4eTHOro 3Ha4YeHus c
n3obpaxeHa Ha pucyHke 1 (Ha BCexX pPUCYHKax, NpeacTaBfEHHbIX B
pabote, ans ob6o3HayeHWN BeplUH BbINOnHsAeTca: s, €S, a, € A).

OTmMeTnm, 4YTO B CXxeMe AN HEYETHOro 3Ha4YeHust ¢ NocreaHss BepLinHa

oyoeT npuHagnexatb MHOXEeCTBY S'.

Puc. 1. Cxema knactepa Lenb

C wucnonb3oBaHMEeM [OaHHOW CTPYKTYPbl KONMUYECTBO BO3HarpaxaeHus,
KOTOPOE NOMy4YuUT KnacTep (€Cnu akTUBHOMN ABNSETCSA BEPLUMHA s, ):

3 8

2 2

. al(Blﬁz)HQ"' OLzB{Bé_IQ, (3)

rae -] - okpyrnenue BBepx;
|- | - okpyrnenue BHU3.

Ecnu He npuHumaTh BO BHUMMaHME KpalHWe BepLUMHbl Lienu, TO
nydylle BBOAWUTb Harpagy Kak MOXHO Onuxke K LEHTpYy uenu, uHadye Ta
MOMoBMHA Harpagbl, KoTopas NepexoauT B Goree KOPOTKYH CTOPOHY
uenun, pacnpegensietca HeaddEKTUBHO (COrMacHO WUCMonb3yemomy
anropuTMy pacnpefeneHus Harpag, B 9TOM criydyae Gonbluasi eé 4yacTb
TepsieTcd). OpHako, C Y4eTOM TOro, YTO Ha TeKylleM TakTe

paBHOBEPOATHO Nobas U3 BepLUMH MHOXecTBa S MOXeT ObiTb aKTUBHOM,
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Mbl HE MOXeM npegyragath, B Kakylo U3 BepLUMH Harpaga byaet BBedeHa
Ha crnegylowem TakTe U nepecTpouTb LUenb Takum obpas3oM, 4TOObI
aKTUBHas Ha cneayllleM TakTe BepluMHa, Oblna pacnonoXxeH KpanHen B
Lenun unu xoTsa 6bl Hanbonee BNU3KO K €€ LEeHTpYy.

Hmwke (Ha pucyHkax 2 wn 3) npencrtasfeHbl pesynbTaTthl
9KCMNEPUMEHTOB A1 aHHOMW CTPYKTYpbI Knactepa npu pasHblX 3HAYEHUAX

napaMeTpoB anropuTMa pacnpeneneHus Harpaabl.

= 05
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2 048
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o 0,46

S .

= 0,45

> 0,44

)

=043

= O N 00 < © WO Ol oo ST OO0 S OO
) — — 0l hn <t v O O~ [~ 00 O

10

KoamuaecTBo BepIHH K1acTepa (c¢)

Puc. 2. 3dchekTnBHOCTL KNnacTepa Ljensb npu o, =0.5, a, =0.5

o =
[ < = <
N = n n

o
)

D¢ dexTuBHOCTH Ki1acTepa (i)

10 30 50 70 90 110 130 150 170 190
KommgecTBO BepmimH Kiactepa (¢)
Puc. 3. 3ddekTnBHOCTL KNacTtepa Lensb npu o, =0.05,a, =0.3

Kak BMOHO M3 pUCYHKOB 2 M 3, HEOOCTaTKOM AaHHOW CTPYKTYpbl
Krnactepa sBNsieTca TO, YTO MakcumarsnbHOe 3HayeHue 3P(PEeKTUBHOCTU
Knactepa orpaHumdyeHo BenuuuHon 0.5. OTO o03HavaeT, 4To AaHHas

CTpykTypa o6nagaeT nnoxon CnocoBHOCTbIO «BMMTbIBATb» Harpaay,
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KOTOpas MnocTyrnaeT B CUCTEMY 4epe3 BepLIUHbI KrnacTepa, TO €eCTb
Knactep HadMHaeT nonydaTb 60MnbWON NPOUEHT OT Harpagbl, KoTopas K
HeMy MOCTynaeT, TOMbKO NPU BbICOKOM 3Ha4YeHuu ¢ (ocobeHHOo npu bonee
HU3KUX 3HAYEeHUN o, o, ).

Cmpykmypa Konbuyo. na ycTpaHeHus HegocTaTka Kractepa Llers,
KOTOPbIN CBA3aH C MIOXOM CNOCOBHOCTLIO «BMWUTbIBATb» Harpagy, Hamu
bbina npegnoxeHa CTpykTypa knactepa Kosisyo. B atom cnyyae knactep
nonyyaeT OAMHAKOBOE KONMMYECTBO Harpagbl HE 3aBMCUMMO OT TOro, Kakas

N3 BEPLUNH KIacTepa s, € S 6yp,eT aKTUBHOW B TeKylleM TaKTe, TaK Kak

MO>XHO npeacTtaBuTb KO.I'IbL(O B Buae Llenu, B KOTOpOI?I JaHHaA BepLinHa

BbypeT nocepeamHe (Ha No3nLUK 2EJ+1).

Puc. 4. Cxema knactepa Kosbuyo
Cmpykmypa 3ee3da. [ins ycTpaHeHna HegocTaTka knacrtepa Lers,
KOTopasi cBA3aHa C TeM, YTO MakCUMarbHOE 3Ha4yeHue 3PPEKTUBHOCTU
MCMNOMb30BaHNA BEPLUNH KnacTepa orpaHuvyeHo BenunuuHon 0.5, Hamu
Oblna npeasiokeHa CTPyKTypa kKnactepa 3ees3da: B LEHTpe Knacrtepa
pasMeLLaeTca BepLllMHa, KoTopasa NpUHaanexuT MHOXeCTBY A4, a K Heu
NPUCOEMHAIOTCA BCe OCTalbHble BEPLUMHLI Kractepa (npuHagnexaiiue

MHOXecCTBY §).
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C TOYKM 3peHUns anroputMa pacnpeaeneHus Harpaabl cxeMmy 3ee3da
MOXXHO paccmaTpuBaTth Kak Llernb AnvHbl 3, YTO YMeHbLLaeT CnocoBHOCTb
Knactepa «BnuUTbiBaTb» Harpagy. OaHako, Npu MUCMONb30BaHMU [AaHHOM
CTPYKTYpPbl MOSIBNSAAETCA BO3MOXHOCTb MCMONb30BaHUSA ¢ —1 BEpLUMH B
KayecTBe MoAMnUCYMKOB. B pesynbTaTe 3TOro 3HauYUTErNbHO MOBbLILLAETCS
BEPOSATHOCTb TOro, YTO Harpaga OyaoeT BBedeHa B OOHY W3 BEePLLUMWH-
noaonncYMKoB Knactepa. Ha pucyHke 5 npuBedeHa cxema KnacTtepa

3ee30a.

‘;/.34 | 5
= =
Puc. 5. Cxema knactepa 3ee3danpu c=6

O6obweHHoe konbuyo. [lonpobyem COBMECTUTb npeumyLlecTBa
CTPYKTYpbl KO/Ibyo C NpenmyLLecTBaMmn CTPYKTypbl 3ge3da.

Beegem cnegyroulee noHaTue: csroem 6yaem HasbiBaTb MHOXECTBO
BEPLIMH OOHOro TWMNa, KOTOpble HEe CBsA3aHbl Mexay cobon. byaem
rOBOPUTL, YTO ABa CNos COeOUHEHbI, €ECNN AN KaXXO0M BEPLUNHBLI NEPBOro
Cnos cyuiectsyeT pebpo, KOTopoe CBA3bIBAET €€ C Kax4oW U3 BEPLUUH
BTOpOro crnos. O606wWeHHoe KorbUo COCTOUT U3 2m CHOEB, COEAMHEHHbIX
B Buae konbua. lNpu 3TOM uMeeTcss m CnoeB, Kaxablh N3 KOTOPbIX
COAEPXUT OOHY BEpPLUMHY-aBTOpa, U m CNOEB, KaXAbll U3 KOTOPbIX

COOEPXKUT ¢ BepLNH-NOANMNCHYNKOB, rae t:

t=—-1 4)
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[Mpn 3aTOM ¢ OOMKHO Hauesio AenutbCcda Ha m. B gaHHoM cTpyktype
m BEPLUNH UCNONb3yeTCcd B KadecTBe aBTOPOB U ¢ —m WCMNOSIb3yeTCcsd B
KayecTBe noanuc4mnkoB. Ecnn ¢ =2m, To nonyyaem cTpykTypy Kosbuyo. Ha
pucyHke 6 npeactaBneHa cxema O606weHHoO20 Kornbya. [pn aToMm
MCMNOSb3yeTCHa Takas Hymepauusa BepLUWnH: MepBbld UHOEKC BepLUMHBbI
yKa3blBaeT Ha HOMep Crosi, B KOTOPOM Haxo4WUTCHA BepLUMHA, a BTOPON —

Ha HOMep BEPLLUMHbI B 3TOM CJl10€.

Puc. 6. Cxema knactepa O606uweHHOe KOJIby0
[anee npuBeaeHbl pe3ynbTaTbl CpPaBHEHUA KacTepoB CO
cTpyktypamn Konbuyo, 3eezda n 0O606uweHHoe KObyo Npu pasHbIX
3Ha4YeHMaX NapamMmeTpoB anropuTtMma pacnpegenenuns Harpagbl. [1pn aTom
konnyectBo cnoeB m Ana  O606weHHo20 Kornbua, MNpU  KOTOPOM
AOCTUranocb MakcumanbHoe 3HadeHune 3GEdEKTUBHOCTU KnacTepa,

nop,6|/1par|00b IKCnepmMeHTarnbHO Anda Kaxaoro Ha6opa napamMmeTpoB
a,,a,.

Ha PUCYHKe 7 npeancrtaBJi€Hbl pe3yribTaTthbl CpaBHEHNA

3PPEKTUBHOCTU CTPYKTYp KnactepoB Kosibyo, 3ee3da n ObobuweHHoe

konbyo npm o, =0.5,0, =0.5 (konnyectBo cnoes m B OB606WEHHOM

Kosbye paBHO 6).
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3e6e30a bbiBaeT H6onee BbIrOAHOW ANS UCNONb3oBaHusA, Yem Koibyo wvnu

ObobuweHHoe konbyo. OgHako, gaxe npu TakoM Habope napameTpoB
o,0, Npu yBenudyeHnn C [O OnNpefeneHHOro 3HadYeHus CTPyKTypa

O6obweHHoe Korbyo HaYMHaeT gaBaTth Jydline pesynbTaTbl.
Kak BugMm Ha pucyHke 8, Npu HEeKOTopbIX 3HaveHuax O,, 0, gaxe

npy HebonblUMX 3HAYEeHUsIX C MOXHO nogobpaTb m, NPU KOTOPOM
CTpykTypa knactepa 0O6obuweHHoe Konbyo paeT HaMHoro 6Gornbliee
3HayeHne 3EHEKTUBHOCTU WUCMONbL3OBaHNA BePLUUH, YeM Korbuo wunm

3se3da (npu a, =0.05,a, =0.3, n=500 — 0.6553 y O606weHHO20 Konbya
npn m =20 npotus 0.3675 y 38e30b/ 1 0.4999 y Kosibuya).

BbiBoAbl. /lccnenoBaHo cnocobbl opraHu3auuu yarnoB, KOTopble
npuHagnexaTt coobuwectBy free-ride nonb3oBatenen, B P2P cetax c
pacnpegeneHnemMm Harpag. [lpoBegeHoO cpaBHEHWE PaCCMOTPEHHbIX
CTPYKTYP OpraHu3auunmn y3roB C TOYKM 3peHNA NoslydaemMoro coobLecTtBomM
free-ride nonb3oBaTenem konuyecTBa Harpagbl. B pesynbTate
9KCMNEPUMEHTOB OBOHapyXeHo, 4YTO npu obbeauHeHUn [OCTaTO4YHO
BGonbLoro ymcna ysnos, cTpyktypa O606weHHoe Kosrbyo NoTeHumnasnbHO
AaeT Haunydlwme pesyrnbTaTtbl N3 BCEX NMPeanoXKeHHbIX CTPYKTYP.

B manbHenwmnx nccnegoBaHusx niiaHMpyeTcss NpOBECTU SKCNEPUMEHTHI C
NCMNONb30BaHMEM pa3HbIX CTPYKTYP KnacTepoB U gobaBrneHMeM CBA3EN K
y3nam, KoTopble He npuHaanexaT coobuwectBy free-ride nonb3oBartenen,
a Takke paccMOTpeTb BO3MOXHble cnocodbbl 6opbbbl ¢ coobliecTBamu

free-ride nonb3oBatenen B P2P ceTsax ¢ pacnpegeneHnem Harpagbl.

Jlumepamypa:

1. NNlanga, O.B. (2008). P2P — no cekpety Bcemy cBeTy. O MUPUHIOBbIX
cetsax. Cemu u 6usHec, 2, 104-110.

2. Satoshi, N. (2008). Bitcoin: A Peer-to-Peer Electronic Cash System.
<https://bitcoin.org/bitcoin.pdf> .

60



Innovative Solutions In Modern Science Ne 2(29), 2019

3. YUrto Takoe Onok4yeunH NPOCTbLIMU cnosamu.
<https://prostocoin.com/blog/blockchain-guide>.

4. MNMonHas geueHTpanu3aums: Kak 6yiok4eiH U3MeHUN couceTun, TPeUanHr
n wuccrnegosaHna reHoma. <https://hightech.fm/2019/01/09/blockchain-
changes>.

5. Azzedin, F.A. (2010). Classifying and Tracking Free Riders in
Multimedia-Based Systems. Journal of Universal Computer Science,
16(10), 1368—-1387.

6. Azzedin, F.A. (2010). Trust-Based Taxonomy for Free Riders in
Distributed Multimedia Systems. Internanational Conference on High
performance Computing and Simulation (28 June-2 July 2010, Caen,
France), 362—3609.

7. Karakaya M., Korpeoglu 1., Ulusoy O. (2009). Free Riding in Peer-to-
Peer Networks. IEEE Internet Computing, 13(2), 92-98.

8. Yahaya, M. O. (2015). Free Riding in Peer-to-Peer Networks: Review
and Analysis. African Journal of Computing & ICTs, 8, 53-60.

References:

1. Landje, D.V. (2008). P2P — po sekretu vsemu svetu. O piringovyh
setjah [P2P in a secret to the whole world. About peer-to-peer networks].
Seti i biznes [Networks and business], no. 2, 104-110 [in Russian].

2. Satoshi, N. (2008). Bitcoin: A Peer-to-Peer Electronic Cash System.
Retrieved from https://bitcoin.org/bitcoin.pdf [in English].

3. Chto takoe blokchejn prostymi slovami [What is a blockchain in simple
words]. Retrieved from https://prostocoin.com/blog/blockchain-guide [in
Russian].

4. Polnaja decentralizacija: kak blokchejn izmenil socseti, trejding i
issledovanija genoma [Complete decentralization: how blockchain
changed social networks, trading and genome research]. Retrieved from
https://hightech.fm/2019/01/09/blockchain-changes [in Russian].

61



Innovative Solutions In Modern Science Ne 2(29), 2019

5. Azzedin, F.A. (2010). Classifying and Tracking Free Riders in
Multimedia-Based Systems. Journal of Universal Computer Science, vol.
16(10), 1368-1387. [in English].

6. Azzedin, F.A. (2010). Trust-Based Taxonomy for Free Riders in
Distributed Multimedia Systems. Internanational Conference on High
performance Computing and Simulation (28 June-2 July 2010, Caen,
France), 362-369. [in English].

7. Karakaya M., Korpeoglu 1., Ulusoy O. (2009). Free Riding in Peer-to-
Peer Networks. IEEE Internet Computing, vol. 13(2), 92-98. [in English].

8. Yahaya, M. O. (2015). Free Riding in Peer-to-Peer Networks: Review
and Analysis. African Journal of Computing & ICTs, vol. 8, 53-60. [in
English].

DOI 10.26886/2414-634X.2(29)2019.4
UDC 697.34.005.8:711.4
MODERNIZATION OF APPLIED ORGANIZATIONAL AND
TECHNOLOGICAL SOLUTIONS IN DESIGN AND USE OF MODERN
HEATING SYSTEMS
K. M. Prudun, PhD of Technical Sciences, Professor
O. M. Shevchuk,
Y. Franchuk

Kyiv National University of Construction and Architecture, Kyiv, Ukraine

Heat supply systems in the settlements of Ukraine today are an
example of inefficient use of fuel and energy resources in the state.
Replacement of the main fuel - natural gas - saves local budgets in the
conditions of decentralization of public administration (due to the

difference in prices of natural gas and other organic fuels) for alternative
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sources of heat sources. At the same time, only such measures give rise
to a number of other problems. Increasing pollution of the environment is
one of them. The legislative support, requirements of the normative legal
acts in force in Ukraine concerning ecological safety of heat production
are analyzed. According to them for a water heating boiler house.

The replacement of natural gas with alternative fuels is considered.
Estimated emissions of pollutants and greenhouse gases into atmospheric
air are calculated. The values of emission factors are derived, which are
based on data on the physical and chemical composition and consumption
of each fuel, taking into account the characteristics of the combustion
processes and measures to reduce emissions of a particular ingredient. A
comparative analysis of fuels has been made concerning the
environmental impact of combustion products, as well as the cost of the
fuel themselves. In rural areas, by transforming waste from agricultural
production and processing of wood as a secondary raw material into high-
quality biofuels, it is advisable to introduce a replacement of traditional
natural gas with alternative fuels. In urban areas, due to the
implementation of measures to increase the energy efficiency of existing
buildings and structures, it is possible to reduce the consumption of
traditional natural gas, and the saved funds may be aimed at thermo-
modernization. This will allow to leave as the main organic fuel for the
needs of district heating the most ecological - natural gas.

Key words: heat supply system, water heating boiler, energy
efficiency, thermo-modernization, natural gas, alternative fuels, physical
and chemical properties of fuels, pollutants, greenhouse gases, emission
factor, emissions into the atmosphere, tax liabilities for emissions into the
atmosphere.

[pedyH K.M., kaHOuGam mexHi4HUX HaykK, rpogecop; LLlesyyk O.M.;

®paHyyk FO.N. ModepHizauis npuxknadHUx opaaHisauitiHo-mexHOM02iHHUX
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pilueHb  rpu rnpoekmysaHHi ma ekcrjiyamaduii cy4acHux cucmem
mennornocmayaHHs /  Kuiscbkul HauioHanbHUlU  yHieepcumem
bydisHuuymea i apximekmypu, YKkpaiHa, Kuig

Cucmemu mernornocmadyaHHsl HacereHuUx rnyHKmie YKpaiHu cb0200Hi
€ rpuknadom HeegheKkmu8HO20 BUKOPUCMAaHHS Maflu8HO-eHep2emuYyHUX
pecypcig y Oepxxasi. 3aMiHa OCHOBHO20 rnasuea — rpupooHo20 2a3y — Ors
nompeb Oxepen mennomu arbmepHamugHUM 0a€ EeKOHOMI0 Kowmie
Micuyesux 6ro0xemis 8 ymogax OeyeHmparnizauii 0epxxasHo20 yrpaesiHHs
(3a paxyHOK PpIi3HUUi UiH rMpupoOHO20 2a3y ma IHWUX op2aHiYHUX rnanus).
BodHouac nuwe maki 3axo0u ropooxyroms psad [HWUx npobrem.
36inbweHHs1 3abpyOHEeHHS HaBKOMUWHbLO20 MpupoOHo20 cepedosulia —
o0Ha i3 Hux. [lpoaHanizoeaHo 3akoHodasye 3abesrieyeHHsi, 8umoau
YUHHUX 8 YKpaiHi HOpMamueHO-fpagosux akmige wWooo ekobesrneku
gupobHuuymea mennomu. Y e&idnogioHocmi 3 HuUmMu Orii 80002PIilHOI
KomefsibHI.

PosengHymo  3amiHy  npupo0HO20 2a3y  allbmepHamusHUMU
nanueamu. QObpaxoeaHO rpPO2HO308aHi B8UKUOU 3abpyOHro8aslbHUX
pPEYoBUH | MapHUKosUX ea3ie 8 ammocgepHe rnosimps. OmpumaHo
8€J/IUHUHU [10Ka3HUKi8 emicii, sKi 6a3yrombcsi Ha OaHux rpo @hi3ukKo-
XiMiYHUU cknad | eumpamy KOXHO20 3 nranue 3 epaxy8aHHSM
xapakmepucmuk rpouyecie crasiroeaHHss ma 3axodie wWo00 3MEeHWEHHS
g8ukudie mo2o 4u IHWoe0 iHepedieHmy. BukoHaHO ropieHsANbHUU aHari3
nanue wo00 ernnuey Ha 008Kinns rnpodykmie crasneaHHs, a makox
b6e3rocepedHbO e8apmocmi camux nanue. Y CcinbCcbKil Micuesocmi,
nepemeopuswU 8i0Xo0u CinbcbKo2ocrnodapcbko2o eupobHuymea ma
06pobKU OepeBUHU SIK 8MOPUHHY CUPOBUHY 8 siKicHe biornarnueo, O0oyifibHO
3arposaoxysamu 3amiHy mpaduuitiHo20 rpuUpPoOHO20 2asy
arlbmepHamueHUM rnasiueoM. Y MICbKUX HacesieHUX ryHKkmax 3a paxyHOK

pearnizauii 3axo0ie 3 Mi0BUWEHHS eHepa2oegheKkmu8HOCMI CHYYUX
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bydigenb i criopy0 MoXuge 3MEeHWEHHSI CroXueaHHS mpaduuyiliHo20
MPUPOOHO20 2a3y, a 3eKOHOMIIEHI Kowmu MOXymb 6ymu cripsiMoeaHi Ha
mepmomMoOepHi3zaujto. Lle 0o3gonume 3anuwiumu 8 SIKOCmi OCHOBHO20
op2aHi4Ho20 nasnuea 0ns nompeb ueHmparnizogaHo20 merisiornocmayaHHs
Haubinbw ekornoaiyHe — rnpupooOHuUl 2as.

Knrouosi crioga: cucmema menornocmadaHHs, 80002piliHUU Komer,
eHepa2oeeKkmuBHIiCcmb, mepmMoMoOepHiI3auis, rnpupodHul 2as,
anbmepHamueHi  nanuea,  Pi3UKO-XIMIYHIi ~ enacmueocmi  rnasnus,
3abpyOHtosaribHi pevyo8UHU, NMapHUKOB8I 2a3u, NMoKasHUK emicii, eukuodu 8

ammocagbepy, nodamkosi 30608°s13aHHST 3a 8UKUOU 8 ammocgepy.

Bctyn. XXutnoBo-koMyHanbHe rocnogapcrtBo YKpaiHM € CbOrofHi
OOHUM i3 3Ha4YHUX CMNOXMBaYiB NanmMBHO-eHepreTU4YHux pecypcis. Ons
cUCTEeM TensionocTavyaHHsA, e AOMiHYITb MOpasibHO 3acTapini TeXHOMOrIl,
TEXHIYHO 3HOoLeHe obnagHaHHs Ta YCTaTKyBaHHS, NPIOPUTETHUM ManuMBoM
NPOOOBXKYE 3anuwaTuca nNpupoaHunM ras. 3 nignucaHHam Yrogm npo
acoujauito [1] 3 €C B YKpaiHi posnoyanocb peasibHe pedopmMyBaHHSA
LUbOr0 CEKTOpYy €EKOHOMIKM aAepXaBu: Big MNPUAHATTS HOPMaTUBHO-
3aKOHOOAaBYMX aKTiB OO0 BrPOBaXEHHS TEeXHIYHUX pilleHb, SKi
CNPUATUMYTb 3MEHLLUEHHIO BUKOPUCTAHHA TpaguuivHuX BuaiB nanuvea i
3abpyaHeHHto foBkinnA. Ha 3amMiHy BefIMKMM (MOHOMOMbHUM) BUPOOHMKaM
eHepril, TpaguuinHUM BUKOMHUM OpraHiyHMM nannBam TOLLO 34iINCHIOETLCA
nepexigq 00 HOBOI Moeni (YHKUIOHYyBaHHA €HepreTUYHOro cekTopy 3
BiNbL KOHKYPEHTHUM cepenoBULLLEM, MIHIMI3YIOTbLCS AOMiHYBaHHS O4HOrO
3 BuAiB BMpoOOHMUTBaA eHeprii, ogHoro Buay nanuea abo Lwnaxy wnoro
noctadaHHa. [lpioputeToM Aep)kaBHOI MOMITUKA CTalTb NiABULLEHHS
eHeproeeKTMBHOCTI, BUKOPUCTAHHS €Hepril 3 anbTepHaTUBHUX OKepern.

B pe3yr|bTaTi BrpoBagXeHHA TaKnx 3axodiB  3Ha4HO 3MEHLUYETbCA

65



Innovative Solutions In Modern Science Ne 2(29), 2019

LWKIONMBUW BNAMB Ha OOBKINNS (B nepuy vepry — atMocgepHe MnoBiTps)
nig Yyac reHepadii, TpaHCNOPTYBaHHA Ta BUKOPUCTAHHA eHepril.

AKTyanbHicTb gocnimkeHHA. 3a pilweHHAMM [Mapu3bKoi KniMaTUyHOI
yrogM  KpailHW-nignucaHTu  MOBUHHI  3abe3neyntn  HeLonyLLEeHHS
nigBuLLEeHHS rnobanbHOl cepeHbOol TemMnepaTypu AO0BKINNS Oinbw, Ymim
Ha 2 °C (no moxnmBocTi — He Ginblie 1,5 °C) [1] BiAHOCHO MoKa3HWKIB A0
iHOycTpianbHOi enoxu. VIMoBipHO, MOBa e Mmpo iCTOPUYHWI nepios Ao
1750-x pokiB — oo Toro, sik B AHrMil po3novanacb NPOMMCIIOBa PEBOMIOLIS.
JTrogctBO cTano cnanBaTh BENMYE3HY KiMbKICTb BUMKOMHOMO nanuea, Lo
Npu3Beno o 3MiHM KnimaTty. MoaentoBaHHA cuTyauil nokasasno, LWo SKLWO
opraHiyHi nanuBa BWOOBYBATUMYTb 3 TIEK K LUBMAKICTIO MNPOTArOM
HacTynHux 28 pokis, sk ue 6yno npotsarom 1988-2017 pokiB, TO rnobanbHi
cepeqHi TemnepaTypu NoBiTps 3pocTyTb Ha 4 °C A0 KiHUSA CTONITTS.

Apyra meta Yroaun nonsdrae y 3aMeHLUeHHi BUKUAiB NapHUKOBUX rasiB Yy
aTMochepy [0 HYNbLOBOrO pPiBHA BNPOAOBX Apyrol nosioBuHM  XXI
cTonitTa. YKpaiHa 3a nepiog 1988-2015 pokis ysinwna B Ton-100 KkpaiH i
KOMMNaHin 3a BENMMYNHOK BUKMAIB NapHUKOBUX rasiB i 3anmae 40 micue 3
0,49 % Big 3aranbHOro obcaAry BUKMAIB y atMmocdepHe nositps [2].

EHeproedekTuBHiCTb — pgieBui cnocib BupileHHA npobnem 3a
paxyHOK 3MEHLUEHHS MEPBUHHOrO CMOXMBAHHA eHeprii Ta, BiANoOBI4HO,
CKOPOYEHHS BUKMAIB 3abpyaHlOBanNbHUX PEYOBUH i MapHUKOBUX rasiB B
aTMocdepHe noBiTps. Y €BPOMNENCBbKUX KpalHax BMPOBaMXKEHHSI 3axodiB
3rigHo 3 Bumoramu Jupektnsn €sponapriamenTy 2012/27EU (36inblieHHs
YacTKN anbTepHaTUBHUX [Kepesi €eHepril, BMKOPUCTAHHA BTOPUHHUX
eHepropecypcis, BigMiHa Bi4 BWKOPUCTaHHA BYrinns Towo) [2] aae
BiAYYTHUIM pe3ynbTaT WOoA0 NOM AKLWEHHS HacnigKiB 3MiHK Knimary.

TpaguuinHo Hanbinblw 3aTtpebyBaHMMKM B YKpaiHi Hapasi € BUKOMHI
pecypcu: nNpUpPOSHUIA ras i Byrinns, ski CyMapHo cknagatoTb noHag 60 %

BITYUN3HAHOrO eHepreTuyHoro 6anaHcy [6].
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TaknM YMHOM, 3MEHLUEHHA CMNOXUBAHHA TpagUUIMHUX OpraHiyHnX
BMAiB nanueBa nNpu ekcnnyarauii dygisene i cnopyn pisHOro npusHayYeHHs
Ta CKOPOYEHHS BUKMAIB 3abpyaHoBanbHUX PEYOBUH i MAapHUKOBUX rasis 3
npoAykKTamy crnanioBaHHA B aTMoOCepHe MOoBITPSA € aKTyalbHOK
npobnemoto.

OcTtaHHi pocnigkeHHA Ta ny6nikauil. TennoBy eHeprito ans
LeHTpanisoBaHux cuctem HaceneHnx MYHKTIB reHepyTb
TennoenektpoueHtpani  (TEW), onanwoBanbHi Ta  NPOMUCIOBO-
onantoBanbHi KOTENbHIi. Y MicueBUX cuUcCTeMax TenrnonocradyaHHa |11
3abe3nevyloTb, 9K NpaBwuro, KeapTUpHi Ta OyAWHKOBI reHepartopu, a
OCTaHHIM 4acoM i [JpKepena TensoBux anbTepHaTUBHUX €Hepropecypcis.
Ha gaHunn yac y kpaiHi npautooTb 6nunabko 250 TEL, 3 aknx 6inbwe 200 —
ApibHi Bigomyi npomucnosi ycTtaHoBkM. OcHoBHMM nanueoMm ans TEL €
npupoaHun rad — Ao 80 %. Takox y TennoBOMY rocnofapcTtBi Aepxasu
3Haxoautbcs noHag 100 Tuc. koTeneHb PI3HOro npusHaveHHs. [NepeBaxHa
GinbwicTb i3 HUX — uUe ApiIbHI NnpomMMcnoBI Yn onantoBanbHi aBTOHOMHI
KOTerbHi, B AKOCTi nmanvBa BUKOPUCTOBYIOTb MPUPOOHUN ra3 — He MeHLUe
50 % i syrinnsg — go 40 % [6]. NuToMi BUTpaTK nanuea Npwu reHepadii
TennoTu B cepeaHboMY AN KOTeNeHb CTaHoBNATL 165 kr ym.n./l'kan.

UacTka nOTyXHOCTeM Yy TensioBiM reHepauii, Wo Bignosigae
ekornoriynum Bumoram €C (wogo BukMAaie B atMocdepHe MoBITPA
3abpyaHioBanbHNUX pPEeYOBMH | MapHUKOBUX rasiB), He repeBuLlye
Aekinbkox BigcotkiB  [1; 2]. AHanoridHa KapTMHa | 3 Y4acTKoW
anbTepHaTUBHUX BUWAIB NanuBa Yy MiCLUEBUX NanMBHO-eHepreTU4HmnX
G6anaHcax. [1poTe, 3 TOYKM 30pYy EKOMOriYHMX Hacnigkie, OOMiIHyBaHHSA
npupogHOro rasy B SKOCTIi  OCHOBHOrO nanueBa Ana  [pKepen
TennonocTtadyaHHs € HanbinbL CnpuATINBUM AN OOBKINSS.

[Mpn peanisauii noctaBneHnx 3aBAaHb 3akoHaMu YKpaiHW, iHWUMU

HOpMaTUBHO-NMpaBoBuUMU akTamu [3; 4; 5] oo 2035 p. naHyeTbCA OOCArTU
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€BPOMNENCHKOro piBHA wWoado ekobesnekn BUpoOHMUTBA Tennotn (
MOTOYHUM piBEHb BUKNAIB 3abpydHIOBanbHUX pevyoBuUH B YKpaiHi,
Hanpuknag, nNpu BMKOPWUCTaAHHI BYrinnsa € Ginbwmm 3a Hopmatmen €C y
cepegHboMy B 7-80 pasiB B 3anexHocTi Buagy nanuvea). BogHoyac 4actka
MicLeBUX anbTepHaTUBHUX nanme carHe 20 %.

dopmynoBaHHA uinen cTatTti. [aHa pobota npucBaveHa
AOCHIQKEHHIO e(EeKTUBHOCTI 3axodiB i3 3aMiHM NPUPOLAHOro rasy
anbTepHaTMBHMM nanMBoOM NS NoTped TennonocTadaHHs HacesieHnX
NYHKTIB YKpaiHW, a TaKoX OLIHKW BMIMBY Ha HaBKOJSIULWIHE NpUpPOAHEe
cepenoBulle BUKMAIB 3abpyaHIOBanbHUX PEYOBMH pas3oM 3 NpoayKramu
cnasnoBaHHS.

OcHoBHa 4yactuHa. B 3akoHi YkpaiHn «[1po eHeproeeKkTUBHICTb
byniBenb» [3] BCTAHOBNEHO MpPIOPUTETHICTL 3axodiB i3 3abeaneyeHHd
HaneXHUX YyMOB MNPOXWBAHHSA Ta/abo XUTTEQIANbHOCTI Nogen nNpoTsarom
HOpMaTUBHOrO  CTPOKY  eKkcnnyaTauil  6yaisni  npu  HOpPMaTUBHO
A0NyCTUMOMY piBHI BUTpaT eHepril [4]. NepwoyeproBumMmn 3aBaaHHSAIMU €
3MEHLUEHHS CMNOXMBAHHA eHeprii  3a paxyHOK TepMoMoAepHisauil
30BHIilWHBOI 0BOMNOHKM OyaiBni, aBTOMaTM3auil NpoueciB peryntoBaHHA
BiAMYCKY TennoTu, obnik CNOXUTUX eHepropecypcis Towo. BukopuctaHHs
anbTepHaTUBHUX Manue cnig po3rnggatv nuwe nicna BUMKOHaHHA Bulle
BKa3aHMX 3axo/iB.

AHani3 pilweHb 3 NpakTU4YHOI peanisadii 3axogis, ocobnmBo B ymoBax
AeueHTpanisauii gepXXaBHOro ynpasSiiHHS, 3acBigyye Mamxe UISKOBUTE
HeJOTPUMaHHA  BKasaHOl  nocnigoBHocTi. Cepen OCHOBHUMX,  LWO

BNPOBaKYKOTLCA | SKi, HA NepLnin nornsag, AaTb eKOHOMIKO KOWTIB cnig,

BiA3HAYUTW:
1) 3aMiHy TpaguuinHoro nanuvea — [MPUPOAHOro rasy -—
anbTepHaTUBHUM, S$IK nNpaBuno, Micuesum — Topdom, 6puketamm

[NEPEBUHM, BiAX0AaMW CiNbCbKOrocrnoaapCbkoro BUPOOGHULTBA TOLLO;
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2) BUKOPUCTAHHSA eneKTpoeHepril, nepeBaxHa OiNbWICTb HAKOI
reHepyeTbCa aToOMHUMW enekTpocTaHuigsmum (oo 2020 p. B YkpaiHi
BUYepnalTb NPOEKTHI TepMiHM ekcnnyatauil — 30 pokiB — 12 3 15
npautoumnx eHeprobnokis [6]; 3 ycix gepxas, SKi po3BMBaKOTb aTOMHY
eHepreTuky, nuwe Yy CLWIA «kinbkicTb eHeprobnokis, poboTy SAKMX
NPOOOBXEHO, NepeBULLYE KiNbKiCTb 3ynuHeHnx [13]).

Ak npuknag — po3rnsAHYTO  PEKOHCTPYKLUiD  KOTEemnbHi  LKOMW,
pO3TalloOBaHOl B CiNbCbKin  MicueBOCTi. [Ona MNOKpUTTS  TensoBuX
HaBaHTaXXeHb BCTAHOBMNEHO 2 BOAOIPIMHMUX KOTNM  HOMIHaNbHOM
noTyxHicTio 170 kBT KoXHWMIW. [@a3onocTtavyaHHA KOTniB nepenbadaeTbes

NPUPOAHMM Ta3oM 3 HWXHLOK TEnmnoTBOPHOK CNPOMOXHicTo @;=33,01

MIx/m® Big rasonpoBoay HM3bkoro Tucky (P<0,003MMMa). MaHoMeTpUuiHMUi
TUCK rasy nepepq nanbHukom P=1,0...2,0 kla. ButpaTta rasy Ha oauvH
koten cknagae 20,0 m*roa. BianosigHo, cymapHa MakcumarbHO-roanHHa
BUTpaTa rasy Ha KoTenbHy paopisHioe 40,0 m3/rog. Tpueanicte po6oTu
KOTMiB NpUM MakCcUMaribHOMY HaBaHTa)XeHHI NPOTArom onantoBasibHOro
nepiogy He nepesuye 2140 roguH.

3 MeTol 3MeHLEHHs BUTpaT ans notpebd TennonoctadaHHs LUKOMU
3anponoHOBaHO BapiaHTHE MPOEKTYBaHHA KOTeNeHb aHasoridyHol TenoBol
MNOTY)XXHOCTI 3 pi3HMMKU Bugamu nanuea. [pn BU3HaAYeHHi BUTpaT nanuea
3HayeHHsa KoediuieHTiB KOPUCHOIT Aii npunHATO B Mexax 0,8...0,82 3rigHo 3
NacrnopTHOK XapaKkTepUCTUKOIO KOTNIB. OpHovacHa poboTa
TBEPAONanuBHUX KOTSIB, LUO MNPOEKTYITbCH, Ta rasoBux (iCHyHUMX)
KOTNiB He nepeabadveHa. Kotnu, Aki npauloloTe Ha rasoBoMy nanuvei, Ha
nepio BUKOPUCTAHHA TBEpPAONANMBHUX KOTSTiB KOHCEPBYIOTHCS.

XapaktepucTtuka nanve HaBegeHa y Tabn.1.
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Tabnuusa 1
di3nKo-xiMiuyHi BnacTuBocTi nanus [6]
EnemeHTHUN cknag (macoBui TennoTta
Manueo A, | W, BMICT Ha roptoyy macy), % crnanoBaHHs @,
% % Cdaf Hdaf Sdaf Odaf Ndaf M ﬂ, /KT (M ﬂ, )K/M3)
1 2 3 4 5 6 7 8 9

Byrinns mapku 'P 23 10 (795 52 | 3,7 | 10,3 | 1,3 20,47
[epeBnHa 0,7 | 30,0354 | 4,2 0 |293]| 04 12,31
Conoma 45 110,042,753 | 0,1 36,9 05 15,70
JlywinunHHua coHsixis | 2,4 | 150425 | 49 | 0,16 | 34,6 | 0,44 19,13
Topd 14,9130,030,7| 35| 0,2 |[192]| 15 11,97
a3 33,01

[Mpumimku. Ar — 30MbHICTb Nanuea y poboyomy ctaHi; Wr— Te X, BONOricTb.

BapTicTb KOXHOro 3 nanue BU3Ha4yeHa 3a PUHKOBMMU LiiHAMW CTaHOM Ha
1.01.2019 p. [Ona TBepaux nanuve Yy noganblnX po3paxyHKax He
BpaxoBaHa BapTiCTb AOCTaBKW, 30epiraHHA Ta yTunisauii Teepaux Bigxoais
MopaTtkoBi 3000B’A3aHHA 3a BUKMAW 3aOpyaHIOBaNbHUX pPEYOBUH Ta
NapHWKOBUX rasiB B aTMoOCcepHe MoBiTPA pO3paxoBylOTh Y Bi4MNOBIAHOCTI 3
BumMoramu cT1.243 [logaTkoBoro Kogekcy YKpalHM Ha nigctaBi CTaBOK
nogaTky, siki BkazaHo y Tabn.2.

Tabnuuga 2
CtaBKM nopaTtKy Ha BUKMAW 3a0pyAHIOBaNbHUX PEYOBUH i
NapHMKOBUX rasiB

PeyoBuHa NOx CO CO2 N20 CH4 SOz caxa
1 2 3 4 5 6 7 8

CtaBka nogarky, 2451,84 | 92,37 | 10,00 | 4016,11 | 138,57 | 2451,84 | 92,37

rPH./T

Ona  KoTenbHi  WKonW  nicng  3aMiHW  NPUPOAHOro  rasy
anbTepHaTMBHMMK nanuBamu (OAMB. Tabn.1) nNpy He3MiHHIN Tensnosin
MNOTY)XHOCTI  TEMnroreHepyl4mMx  YCTaHOBOK  (BOAOrPIHUX  KOTIIB)
obpaxoBaHO MNPOrHO30BaHi BMKMAW  3abpydHIOBANbHUX PEYOBUH i
MapHUKOBMX rasiB 3rigHo 3 MeToamkow [4]. BoHa 6asyeTbCcs Ha

BUKOPUCTAHI MOKa3HWKIB eMiCil Ha OCHOBI [aHWX NpO cKknag i sBuTparty

nanuea. [Moka3HuK eMicii  xapaktepusye MacoBy KiNbKiCTb

3abpyaHioBanbHOI PeYvYoBUHU, sika BUKMOAETLCA B aTMocdepy pasom 3

ANUMOBUMU rasamu, BiJHECEHY [0 OLWMHWULI eHepril, Wo BUAOINAETbLCA Nig
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YyaC 3ropdaHHA narumea. I'Ipvl UbOMY BpPaxoOBYKOTbCA XapaKTepPUCTUKHU

npouecy cnaniBaHHA Ta 3axoAn WOoAO0 3MEHLUEHHA BUKMOY TOro 4u
IHLLOrO iHrpedieHTy.

3axou,|/1 OO0 OYMUCTKM  BUKUAIB I'IpO,ElyKTiB cnantBaHHA B

aTMoccbepHe NOBITPA Ha AaHin cTagil NPOEeKTyBaHHA He PO3rnsgatoTbCA.
PesynbTatn po3paxyHKy HaBeaeHo y Tabn.3.

Tabnuuyga 3
Pe3ynbTatu po3paxyHkKiB BUKUAIB 3abpyaHIOBaNbHUX PEYOBUH i
napHUKOBUX rasiB B atMmocdepHe NOBIiTPSA NPOTArom
onantoBanbLHOro nepiogy

YMOBH. Manueo
MokasHuk | no3Ha- | OauH. -

YeHHs! | BUMIpY aepe- | comno- | nyw- | TOpd ras BYrin-

BWHa Ma NUHHSA nalP
1 2 3 4 5 6 7 8 9

1. Bwutpara B T 265 208 171 274 64 160
nanvea
A. Buknan 3abpyaHiotoBarnbHUX peqoBuH (3P)
2. Okcugun
asoTy:
- NOKa3HUK | kyp.e /I Ox 50 50 50 50 42 123
eMicii
- BanoBuu | Ey.. T 0,1631 | 0,1633 | 0,1636 | 0,164 | 0,0887 | 0,4028
BUKMA
3. Okcugun
CipKu:
- MOKa3HWK | kgp., r/IOx 0 121 159 332 0 2808
eMicii
- Banosuu | Eg,.. T 0 0,3951 | 0,5201 | 1,0889 0 9,1967
BUKMA
4. Okenp
BYrneuo:
- MOKAa3HWK | k.p /I Ox 121 121 121 121 17 121
eMicii
- BanoBuu | E-, T 0,3947 | 0,3951 | 0,3958 | 0,3969 | 0,0359 | 0,3963
BUKMA,
5.  Teepgi
YaCTKU:
- MOKa3HUK | K, r/IOx 87 437 191 1893 0 4263
eMicii
- BanoBun | E__..; T 0,2838 | 1,4271 | 0,6248 | 6,2086 0 13,962
BUKMA,
6. Pasom 3P | 2Eq T 0,8416 | 2,3806 | 1,7043 | 7,8584 | 0,1246 | 23,958
B. Bukngn napHukosux rasis (MM
7. [Diokeug
Byrneuto
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- NOKasHWK | k-, r/lTIx | 105328 | 99574 | 81320 | 93278 | 58593 | 126293
emicil

- BanoBuu | E.4- T 343,6 | 325,2 | 266,0 | 305,9 | 123,78 | 413,6
BUKML,

8. MeTaH:

- MOKAa3HWK | Koy r/I"Ox 1,0 1,0 1,0 1,0 1,0 1,0
eMicil

- BanoBuW | E s T 0,0033 | 0,0033 | 0,0033 | 0,0033 | 0,0021 | 0,0033
BUKML,

9. Okenp

AiasoTy:

- NOKa3HWK | kyap /T 1,4 1,4 1,4 1,4 0,1 1,4
eMicil

- BanoBuu | Ey.pn T 0,0046 | 0,0046 | 0,0046 | 0,0046 | 0,0002 | 0,0046
BUKML,

10. Pasom | 2ZE2 T 343,61 | 325,21 | 266,01 | 305,91 | 123,78 | 413,61
Mnr:

11.Bcboro 2E T 344,45 | 327,59 | 267,71 | 313,77 | 123,91 | 437,57
3P+

B. EKOHOMIiYHi NOKa3HMKK

12. Bri TUC.rpH. | 755,3 | 520,0 | 427,5 | 657,6 | 749,6 | 416,0
BapTicTb

nanue

13. 2T13 rPH. 3918 4808 | 4450 6760 1460 | 29018
NopaTtkoBi

30-

ooB’sa3aHHA,

y T.4.:

13.1. r31 PH. 463 1537 1771 3682 221 24863
Buknan 3P

13.2. r32 rPH. 3455 3271 2679 | 3078 1239 4155
Bukungun Mr

OTpuMaHi po3paxyHKOBUM LUSISIXOM 3HAYEHHSA MOKa3HUKIB eMicil (auB.
Tabn.3) 3 [OCTaTHbOKW TOYHICTIO chiBnagawTb 3  aHanoriYHUMmu,
HaBegeHMn B poboTax [2;4; 6].

Hanbinbw exkonoriyHo HebesneyHuMm nanMBoM cepepq iHWKUX €
Byrinnsa. Lle BMKNMKaHO 3Ha4YHUM BMICTOM CipKM Ta BUCOKOK 3OJSbHICTHO
nanuea. [ns HeBenuKkoi MOTY)XHOCTI BOOOrPiNHUX KOTSIiB BnawToOBYyBaTU
MNNOra3oodnCHI  YCTAHOBKM MpPakKTUYHO HepouinbHo. OcobnuBo ue
CTOCYETLCA OYUCTKN BUKMAIB Bif Ccnonyk cipku. lNpoTte — ue HangelweBLnin
BUA nanuea 3 NOMiX TUX, LLO PO3rIIAHYTI.

MpupogHMn raz €  €KOSIOMN4YHO  YUCTUM nanuBoOM. BiH

XapakTepusyeTbCs HalWMEHLWWUM piBHEM 3abpyAHEHHS aTMocdepHOoro
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nosiTps. llpoTe — uUe oAdHe i3 Hangopoxyux (pasom 3 nenetamu
(bpukeTamu) 3 gepeBnHN TBEpAMX nopia (ayd)) nanus.

Bioxogu cinbcbkorocnogapcbkoro BMpobHuuTBa (Cornoma, nyLnuHHA
COHSAXIB) 3aMMaloTb NPOMIKHE MicLe MK BYrifnam Ta NpUpOAHUM rasom.
[Mpwn He3Ha4yHiN BapTOCTi BOHM MOXYTb CTaTW OCHOBHUM arbTepHaTUBHUM
nanMeoM Ona notpebd TennonoctadaHHs SK iHOMBIOYaNbHUX XUTOBUX
OyOouHKiB, Tak i KOMyHasrbHO-NoGyTOBMX Ta rpoMaacCbKux OO'EKTIB Y
CiNbCbKi MiCLEBOCTI.

Topth Ak micueBe nanuBO 3a HeratMBHMM BMIMBOM Ha OOBKINMA
3anmae gpyre micue 3a syrinnam. BogHovac — Le HeelleBe nanuveo.

Y T1abn.4 BUKOHaAHO NOPIBHAMBHUI aHani3 nanve LWoAO 1X BAIMBY Ha
OOBKINMA, a Takox 6e3nocepeHbLO BapToCTi nanveB (y YacTkax o
NPUPOLHOro rasy).

Tabnuusa 4
MopiBHANBLHUU aHani3 BAKOPUCTaHHA anbTepHaTUBHUX Nanvse
AnA notpeb TennonocTtavyaHHA ( y YacTKax A0 NPUpPOAHOro rasy)

ManuBo
lMokasHuK aepe- | cono- | nyw- | Topc ras BYrin-
BUHa Ma NUHHSA na P
1 4 5 6 7 8 9

A. Bukngm 3abpygHiotoBanbHuxX peyoBuH (3P)
1. Okengm asoty 1,839 | 1,841 | 1,844 | 1,849 1,0 4,541
2. OKkenam cipkn® - 1,0 1,316 | 2,756 - 23,277
3. Okeug Byrneuro 10,994 | 11,006 | 11,025 | 11,056 | 1,0 11,039
4. Teepai 4acTkn** 1,0 5,055 | 2,213 | 21,993 - 49,458
5. Pasom 3P 6,754 | 19,106 | 13,678 | 63,069 | 1,0 192,28
B. Buknan napHukosux rasis (M)
6. [diokcng Byrneuto 2,776 | 2,627 | 2,149 | 2,471 1,0 3,341
7. MeTaH 1,571 | 1,571 | 1,571 | 1,571 1,0 1,571
8. Okcua giasoty 23,0 23,0 23,0 23,0 1,0 23,0
9. Pasom NI 2,776 | 2,627 | 2,149 | 2,471 1,0 3,341
10.Bcboro 3P+ 2,780 | 2,664 | 2,161 | 2,532 1,0 3,660
B. EKOHOMIiYHI NOKa3HMKK
12. BapTictb nanve 1,008 | 0,694 | 0,570 | 0,877 1,0 0,555
13. MNopaTkoBi 30-00B’A3aHHA, | 2,684 | 3,293 | 3,048 | 4,630 1,0 19,875
y T.4.
13.1. Bukngm 3P 2,095 | 6,955 | 8,014 | 16,661 | 1,0 112,50
13.2. Bukugm MNr 2,789 | 2,640 | 2,162 | 2,484 1,0 3,354
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MpumiTkn. *Tpy NOPIBHAHHI BUKMAIB B aTMOCepHe NOBITPS CIPYMCTOro aHrigpuay 3a
OCHOBY B3§ITO BUKMOM NPU BUKOPUCTaAHHSA COMOMM (4515 NPUPOLHOro rasdy i AepeBuHN 3
TBEPAUX NOpig AaHUIA iHIPedieHT BIACYTHIN).

** [INa BUKMAIB TBEPAMX YACTOK B SIKOCTi €TarlOHHOro nanvea NpUNHATO AepeBUHY, Tak
SIK MPY BUKOPUCTAHHI NPUPOLHOro rady B HaBKOSMULLHE CepeoBULLE LIEN IHTPELIEHT He
HagxoauTb.

lMepwoyeprosi 3axoau 3i BCTAHOBMEHHS B KOTESIbHAX BOLOIPIMHUX
KOTMiB OSN3 BUKOPUCTAHHA B AKOCTI ManmBa MiCLEeBUX arbTepHaTUBHUX
AaloTb JNiMLLE €KOHOMIIO KOLUTIB (3a paxyHOK Pi3HWULi LiiH NPpUPOLHOro raay i
anbTepHaTUBHUX nanuve), a He CnpusoTb NiABULLLEHHIO
eHeproeeKkTUBHOCTI Ta eHepro3bepexeHH B XUTIOBO-KOMYHaNIbHOMY
rocnogapcTsi. BogHo4ac He BupillyeTbCs iHWa ronosHa npobnema —
3HWXKEHHS BuKMAiB 3abpygHoBanbHMX PEYOBUH i MApHUKOBMX rasiB B
aTMocepHe noBiTp4.

[Ana BoporpinHux KoTniB noTyxHicTio Big 200 kBT peanbHum €
BCTAHOBMEHHS 3acobiB  MWNOOYMCTKM AOMMOBUX rasiB, Xxo4a Ans
iHOMBigyanbHOro OydiBHUUTBA (KOTMIB MEHLIOT MOTYXXHOCTI) BiACYTHIN
TUMOPO3MIPHUN PAO TakMX YCTaAHOBOK. [N ycixX iHWWX iHrpegieHTis
BiHOCHO HEeAOoPOrnx TeXHiYHMX 3acobiB OYUCTKM NPOAYKTIB ChasntoBaHHS,
LLIO HagXo4ATb B aTMOCepHe NOBITPS Bif TakKUX KOTNIB, HE iICHYE.

Y 2017 p. (3a BigcytHocTi gaHux 3a 2018 p.) nignpuemcrBamu
TENNOKOMYHEHepro YKpaiHM Ccrnoxuto ana notpeb HaceneHHs Ta
BlomKeTHUX yctaHoB 5,6 wnpa.m®  npupogHoro rasy [4]. Micnsa
AO0LAaTKOBOro YTEMnSIEHHA 30BHILLHIX OropogXeHb o006cAr HeobxigHoro
nanvea He nepesullyBatume 2,5 Mnpa.M3, a Ha notpebu yTenneHHs
MOXHa OyTK BUKOPUCTATU HE MeHLLe 26,5 mMnpa. rpH.

Y CinbCbKin MiCL,EBOCTI, nepeTBOPUBLLN Bigxoam
CinlbCbKOrocrnogapcbkoro BUpoObOHULUTBA Ta O0BOpPOGKM OepeBUHM  SK
BTOPUHHY CUPOBUHY B siKicHe ©GionanuBo, OOUINbHO BUKOHATU 3aMiHy

Tpaqmu,ithoro nPUpPOAHOro ra3dy ajlibtTepHaTMuBHUM nasinBoM.
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BucHoBkMU. BnpoBagXeHHIO HOBUX TEXHOMOMN B eHepreTudHe
BUPOOHNLUTBO 3 MiHIManbHUM BMSIMBOM Ha HaBKOJIMWLHE CcepenoBuLLle
CNpUATUMYTb €(PEKTUBHI CXeMUn TOPriBfi BUKMOAMU, 3eneHi cepTtudikaTtu
Ta cneuianbHi Tapudu, WO crnig onpauBaTtn B crneuianbHUX nporpamax
Ta 3axogax 3 peanisauil EHepreTnyHol cTpareril.

OcobnuBy HeoOXigHO MPUAINUTM (POPMYBaHHIO FPOMALCLKOI AYMKU
LLIOOO €KOHOMII eHepropecypciB Ta NiATPUMKM €KOMNOriYHO NPUAHATHOIO
PO3BUTKY €HepreTVkn KpaiHW, $Ka Mae CTUMynBaTu  OpraHu
3aKOHOdaB4YOl Ta BWKOHABYOl Bnagu OO0 NPUAHATTA Ta peanisadil
BiANOBIAHMX PilLIEHb.

INnwe AOTPUMaHH4A BUMOT 3aKoHy YkpaiHu «lMpo
eHeproedeKkTMBHICTb byaiBenby», 0COBNNMBO B YaCTUHI TepMoMoaepHisauil
30BHIiLLIHBOT 0BOMNOHKM ICHYHOUYMX ByaiBenb i cnopyd 403BOMUTL 3MEHLUUTU
noTpedy B TeNnoBiN eHeprii He MeHwe, Yum y 2.5 pasu i, BignoBigHO,
3anMWnTU B SIKOCTi OCHOBHOrO OpraHiyHOro nanvea Anga notpeb
TennonocTadaHHs HaceneHmx MyHKTIB YKpaiHn Hanbinbll ekororiyHe —
npupoaHNN rad, TMm OiNbLU, WO po3BigaHi 3anacu A03BOMATb 36iNbWNTH

Noro BMAOBYTOK i MOBHICTIO BiAMOBUTUCH Bifl 3aKyrniBesib 3a KOPLOHOM.
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DIGITAL HUMANITIES: PHILOSOPHY DEVELOPMENT VECTOR
M. Chikarkova, Doctor of Philosophical Sciences, Professor

Yuriy Fedkovych Chernivtsi National University, Ukraine, Chernivtsi

Nowadays Digital Humanities represents the forefront of the
development of socio-humanitarian knowledge. The capabilities of digital
technology lead to fundamental changes in many areas of knowledge,
including philosophy. The subject of the research is the modern
philosophy of the times of the digital revolution. The purpose of the study
is consideration of the main vectors of the development of philosophy in
the digital era in the flow of digital humanities, its modifications and
challenges it faces. With a system approach the article analyzes new
opportunities, as well as the challenges and dangers that are posed
before philosophy in the era of the digital revolution. The author considers
the modification of various philosophical branches (ontology, axiology,
epistemology, etc.) at the end of the XXth — beginning XXI centuries. We
can conclude that the terminology in this field is unstable, as well as a
different reception of digital philosophy in Western and post-Soviet
studies.

Key words: digitization, digital humanities, digital philosophy,
visualization, digital environment.

Lokmop gbinocogpcbKkux Hayk, rpoghecop M. Yikapbkosa L{ughposa
2yMaHimapucmuka: 8eKmop  po3sumkKy  ¢binocogpii/  YepHiseubKkul

HauyioHarnbHul yHieepumem im. FOpiss ®edbkosu4ya, YkpaiHa, YepHieui
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Ljugpposa eymaHimapucmuka HUHI sieriie coboro agaHzapd po3sUMKY
couyiocymaHimapHo20 3HaHHA. Moxnueocmi  yugposux mexHosiozil
npu3eodsimb 00 ¢hyHOamMeHmaribHUX 3MiH Yy YUCIIEHHUX cghepax 3HaHHSA, y
momy yucsi U ¢pinocopii. Npedmemom OocCriOXeHHS sucmyrnae cy4yacHa
¢inocoghisi Yacie yugpoeoi pesonwii. Memoro OocrniOxeHHsT € po3eriso
OCHOBHUX B8€KMmopie po3sUmMKy apiriocoii y yugposy eroxy 8 piduwii
uugpoesoi eymaHimapucmuku, ii Mooucpikayiti ma 8UKIIUKI8, 3 SKUMU 80Ha
cmukaembcs. 3a 00rMoMo20K0 cucmemMHo20 [i0xo0y aemop aHarsnisye
Mooucpikauiro pi3HUX ¢birnocogbcbKux 2asnysel (OHmMosoeis, akcionoais,
2Hoceorsoeis mowo) HanpukiHyi XX-rmoy. XXI cm. MoxHa 3pobumu
8UCHOBOK PO HeycmarsieHicmb mepMiHOMoaii y yiti cghepi, a makox pisHy
peuenuito  yugpoeoi pinocopii  y 3axiOHUX ma nocmpadsHCbKUX
OOCITIOXKEHHSIX.

Knoyosi criosa: Ouzimanizauis, uugposa 2yMaHimapucmuka,

uughposa pinocoapisi, sidyanizauisi, yughpose cepedosule.

Bctyn. Mu xuBemo y uncpoBy enoxy, B iHpopMauiiHin umsinisauii 3
I oyHOAaMeHTanbHUMM 3MiHAMK Y TEXHOMOTIYHIN chepi, nepebyBatoum Ha
rpebHi «Tpetboi xBuni» (E. Topdnep). BukopuctaHHa KoMM'OTEpPHUX
TEXHOMOorin CcTae Hesig'eMHMM aTpubytom mMamke 6yab-akoi cdepu
HaLlloro XuTTs, | Aegani 6inblie cepen Hac nNoaen, SKi BXXe He ysaBNATb
cobi, kUM Oyro XnTtTa Ao enoxm umposoi KynbTypu. O4eBnOHO, WO L
Npouecn He MOXYTb He MO3Ha4yaTuUCSa | Ha eBOSIoUiT 3HaHHSA |, SAKLWO
rOBOPUTU MNpPO TyMaHiTapHy MMoWwmMHy, TO Haubinbw AWHaMIYHO TyT
pPO3BUBAETLCS LMdpOoBa rymaHiTapmucTumka, abo, Sk 1i 3a3Buyan iMeHyTb B
aHrnomoBHMX gocnimkeHHax — Digital Humanities. H1HI MmoxxHa BneBHEHO
CTBepaXyBaTn, WO uUudpoBa peBosnoLia y cdepi couiorymaHiTapHoro
3HaHHgA Bigbynacs, i MM MOXeMO roBOPUTU NPO POPMYBAHHSA TYT HOBUX

nepcrnekTnB, y TOMy Yncni ona ginocodil.
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MeTolo Haworo [OOCHIgKEeHHS € OKpecrneHHsT OCHOBHUX BEKTOpiB
po3BUTKY  doiniocodii  y  umcpoBy enoxy B  piunwi  umcpoBoil
ryMaHiTapuCTUKK, it Moandikauin Ta BUKIKKIB, 3 SKUMU BOHA CTUKAETLCA.

CtaH BuBYeHoCTi npobrnemu. [Monpn Haas3BuvYarHy akTyanbHICTb,
HaykoBMX Ny6sikauin y3aranbHOKYOro Xxapakrepy, NPUCBAYEHNX 3ragaHin
Tematuui Hemae. ICHYylTb MEBHI PO3BigKM, WO pPO3rnagalTb OKpemi
acnektn 6ytta coinocodii y umcdposomy cepenosuili. Tak, A. JliceHkoBa
aocnigpkye ginocodito arpecii, Ky 4acTo NpoayKye 1 nowmproe IHTepHeT-
KOMYHiKaLis 3aBOsIKM aHOHIMHOCTI, yaBHi cBobopai Ta 6eskapHocTi [1]. €.
ApocnaBuesa, nonpu 3aaBrieHy y Hasei Temy «®dinocodisa undposoro
NpOCTOpY», MO CYTi, OBMEeXyeTbCa Nuwe 3ararbHUMKU dopasamMu LWoao
opMyBaHHA LMGPOBOro MpPoOCTOpY $SK TPpeTbol npupoawn (nopsa 3
HaTYpOK Ta KynbTYpOl) Ta HOBMX MOXITMBOCTEN, WO BiOKPMBAKOTLCS ANS
NIOOWHM Yy couianbHOMY CcepefoBuLLi 3aBOAKM HaHOTexHonoriam [2].
BuByeHHAaM npobnem ungposoi dinocodii 3anmaeteca A. MakyniH [3, 4],
KA po3rnsigae Hacamnepeq 1i HOBI MOTEHUil LWOoAO MOXITUMBOCTEN
Bidyanisauii 3HaHHA. E. ®peakiH nuwe npo HOBUKM CNOCIO MUCIEHHS,
NoB’A3yto4n UndpoBy ifiocodito 3 LIMGPOBOK MEXAHIKOK — OCTaHHS Mae
NPUNATU Ha 3MIHY TpaguLInHUM MaTemMaTUYHUM Mogensam [5]. YTim, yce ue
— e NooauHOKI cnpobu gocnigutn wnaxm TpaHcdopmadii ginocodii B
epy UumpoBMX TEXHOSMOriM — reHepani3ayl4oro X AOCHILKEHHS, LWo
AeMOHCTpyBano 6u TpaHcdopMauil pisHUX ranysen inocoii, NOKM WO
Hemae.

Buknag ocHoBHOro matepiany. Po3rnsg Hawwol TeMu NoOYHEMO 3 TOro,
Lo Take uudpoBa rymaHiTapuctvka Ta sKi 3agadi BOHa CTaBUTb nepep
coboro — amke 6e3 BpaxyBaHHS LbOr0O HEMOXNMBO BECTM MOBY MpoO
pPO3BUTOK LMppoBOI inocodii, sika € YaCTUHOK LbOro GinblU LLNPOKOro

aBuLLa.
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[aTolo 3apomkeHHA uMdpPoBOI rymMaHiTapucTukn BeaxawTb 1949-i
piK, KONMW €e3yiTCbknn cBsAweHuK P. bysa 3iHiuitoBaB po3pobky
IHCTpyMeHTapito opieHTauil B Tekctax Tomm AkBiHCbkoro — Index
Thomisticus [auB., Hanp.: 6]. YTiM, HUHIWHA uUndpoBa rymaHitapucTmka
niwna Habarato pfgani NpocToro nowyKy KOHTeHTYy. Hanpwuknag,
po3rngagarym etanu CTaHOBSIEHHS UMAPOBOIT rymMaHiTapuCTUKK, 4acTo
BMKOPUCTOBYIOTb Ha3By Humanities Computing (rymaHiTapHUN KOMM'HOTIHT)
K MNO3HA4YeHHA nepworo etany 1 PO3BUTKY, PO3yMilouM nig UuMm
enemMeHTapHe BUWKOPUCTAHHSA KOMMIOTEPIB Y ryMaHiTapHUX Haykax
(Hanpuknag, Ansa nowyky noTpibHoro TekcTy). BogHouac nig Digital
Humanities po3ymitoTbCA efIEKTPOHHI ryMaHiTapHi HayKku, WO € PO3BUTKOM
nonepeaHbLOro etany i nepeabayaldTb BMKOPUCTAHHA cheuianizoBaHMX
nporpam, nyonikauito pesynbTaTtiB gocnigxeHHsa y Web-cepepnoBulli, a
IHKONM — | BipTyasibHi CMIIbHOTM BYEHUX, K MpauolTb Hag OLHUM
AocnimpkeHHAM [7]. YTim, TyT cepeq AOCMiIOHVKIB HEMAE €ONHOT TOYKN 30pYy
— MU piKCyEMO nuLle TeHOEeHU,T.

Mpouutyemo Bu3HavyeHHa Digital Humanities (eHumanities),
3anponoHoBaHe M. Tannepom, OAHMM i3 «KNacukiB» 1 BMBYEHHS:
«eHumanities onucye igel0 nNpoBefeHHA JocnigkeHHA y  cdepi
rymMaHiTapHMx Hayk Yy po3nofineHoMmy uUudpoBOMY CepeaoBULLi, SHKe
ofHakoBo Aobpe 3abeanevye: 1) goctyn Ao iHpopmauil, HeobxigHol ong
pO3B’sA3aHHA 3aJadi OocnigkeHHd; 2) aHani3 iHdopmauil 3acobamu, wWo
BigNoBigalTb MEeTOAOoMOorNYHMM BUMOraM KOHKPETHOI AUCUMNIIIHKM  Ta
3agadam pgocnimkeHHs i 3) nybnikauito HoBOI iHGbopMauil, OTpUMaHol Yy
pesynbTaTi aHanidy» [8, c. 7]. Tyt 3pobrnieHO akueHT Ha npoBefeHHi Ta
onybnikyBaHHi OOCRIAKEHHA, ane ue — nuwe ogHa 3i cep undposol
rymaHiTapuctuki. HaBegemo [arneko He BUYEPNHUW nepernik nuTaHb,
AKMMW 3aMMaeTbCs LUpoBa rymaHtapucTuka: OpMyBaHHSA LUppoBUX

apxiBiB, iHTEpaKTUBHI TEXHOMOril Yy AiANbHOCTI MYy3eiB, aHani3 TeKCTiB,
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ouncppoByBaHHA aOaHuX, 36epexeHHs UuuMdpoBUX LaHUX, aHanis i
BUKOPUCTAHHS HOBUX Mefia, TEXHOSOriT TPUBUMIPHOrO MOAEN0BaHHSA AN
PEKOHCTPYKLUIT iCTOPUYHMX OB’eKTiB, rpadiyHa peKoHCTPYKLUIis iCTOPUYHNX
nodin,  Bidyanisauia  COUiOKYNbTYpHUX  MpoueciB,  KibepkynbTypa,
BipTyanbHa pearnbHiCTb, UWQPOBI PEKOHCTPYKUil, BNMB LUPPOBUX
TEXHOSOrM Ha NAVHY, CTBOPEHHA TpaHCHauUioHaNbHUX OOCRIAHULUBKUX
KOMekTMBIB Ta iH. B OOHIN 3 KOMEKTUBHMUX MOHOrpadgpin no temi nogaHo
noHag 100 HanpamkiB po3sutky Digital Humanities [9, c. 27-30]. Ak
B6aummo, nepenik BenM4yesHun, ane He BUYEPnHUN, WO 403BOMSE FOBOPUTHU
NpO BIACYTHICTb KOHKPETHOro O6’eKTy LOCHIMXKEHHs, 3 YMM MOoB’A3aHa i
BiACYTHICTb OifibLU-MeEHLU cTanoro (3aranbHOro) BU3HaAYeHHs Yy Uin cgepi.
YTim, Hanpuknag, M. Teppac BBaxae, WO Le — cKopile He npobnema, a
nepesara — agXe BIOCYTHICTb YiTKOro BU3HAYeHHA Hagdae OOCMiAHUKOBI
BinbLy cBobOOAY AK Y HAyKOBOMY, Tak i B kKap’epHoMY nnaHi [10, c. 242].

Ak yciMa UMM  HOBUMW  UUPPOBMMUM  MOXITMBOCTAMU  MOXKE
ckopucTtatuca dinocodisa? lNoyHemMo 3 HamnpocTiworo — npobnemu
AiriTanisadii  iHpopmadii. «OumndpoBaHa KynbTypa» HasnMBaETbLCS HOBUM
OOCArHEHHAM  KOMM'IOTEPHUX Hayk — amke 3acobamm UMdpOBOro
KOOQyBaHHA BOHa BIOKpPMBAE «Mamxe MaTteMaTuU4yHy eKBiBalleHTHICTb Y
MuUcTeuTBi, i ue 6Garato B YoMy Haragye [lnatoHa 3 Moro igeet npo
€0HICTb 3HaHHA. [pPUXUIBHUKN JuriTanbHOI KynbTypu BGavaloTb y Hin
BiOHOBNEHY MiXOUCUMNNIHAPHY KynbTypy, sika o6’egHye MUCTeuTBO |
Hayky» [11, c. 12]. [MoaibHnx npoekTiB BXe HWHIi Hag3BudanmHo Harato.
Hanpuknag, 3aranebHoBigomun cepsic Google Books pae HebauyeHi
paHile MOXMNUBOCTI BiglwyKaTu NOTPIOHY KHUrY. ICHYIOTb YUCHEHHi canTu
ANA nowyKy TemaTudHol iHpopmMaldii, y T. 4. 3 (inocodil. 3gaeTbcs, yce
Le MOBMHHO BpPeLUTI-peLllT AONOMOITM po3B’A3aTu BiYHE 2HOceosio2idyHe
numadHs rnpo icmuHy. YTiM, B peanbHOCTI MOLWYK iCTUHN He Niiwe He CTae

nerwmMm, ane W, 3 HawWwol TOYKM 30pYy, HaBnaku, Haa3BMYaKHO
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YCKNagHETbCA — afKe Ha 6araTbOX canTax HayKoBi Jkeperna iHpopmauii
CyciosiTb 3 e30TepuyHol fiTepaTtypoto abo n BigBepto 6e3rpamoTHUMU
TBOPIHHAMW FNOAEN, WO NparHyTb npocnasutucs. Posibpatnca y Lbomy
BbyBae cknagHo HaBiTb creuianicty. [loba noctmoaepHiaMmy nporonocuna
APUHLMAN PENATMBI3MY Ta pPIi3OMHOCTI, 1 caMe IXHE YHAOYHEHHA MW
6aummo Ha obwwupax IHTepHeTy. Ludposi TexHonorii fawTb pPiBHI
MOXISTMBOCTI NpeacTaBuUTK pesyrnbTaTu CBOEI Nnpai A4S WUpoKoro 3arany,
i Le — oHe 3 CBigYeHb AeMoKpaTmusauil 3HaHH4A, npobrnemMa nuwe B TOMY,
WO Hayka 3aBxaum Oyna cnpaBot  eniTHOW.  HuHiwHIinG xe
enicTeMosioriYyHnn pendaTueiaMm Bee 00 NafiHHA PiBHA HAyKOBOro 3HaHHA
B3arani. | HeBMNagKoBO HUHILLHA THOCEOSIONiA LiSIkOM CEepMo3HO CTaBUTb
nig CYMHIB He nuwe [JOCArHEeHHS ICTUHU, ane M HaBiTb MOXIUBICTb
HaykoBOI 06’ €KTUBHOCTI SK TaKol.

LingopoBa peanbHiCTb NOCTaBuiia HOBI BUKITUKU Nepen OHMOJIo2I€H.
TpaguuinHe NUTaHHA NPO MEeXi XUTTS Ta cMepTi, npobnema 6yTTa Habynu
HOBUMX paKypcCiB Hacamnepes y BipTyasibHi peanbHOCTI. AK cnpaBennneo
3a3Havae A. JliceHkoBa, «uMppoBUM NPOCTIP CTaB cepeaoBuULLEM, B
AKOMY JII0MHA 3HAXO4WUTLCA Bi HAPOMKEHHA OO0 CMepPTi, i HaBiTb nicnsd
CMepTi, OCKISIbKM aKKkayHTU KOPUCTYBaYiB iCHYIOTb i Micnsa Toro, AK noguHa
Biginwna y BivHicTb» [1, c¢. 138]. Ona cyyacHol noguHu BipTyarnbHa
pearnbHICTb MOXe [y)Xe 4acTo CTaBaTu Binbll «peanbHOoK», HiXK Hawa
3BMYHA MaTepianbHa, Npo LWo cBig4YaTb HENOOAMHOKI BUNagkn (iHoai — 3i
CMepTENbHUM BUXOAOM), NOB’A3aHi 3 «BignagiHHSAM» Y CBIT KOMM IOTEPHUX
irop. Komm'toTepHi TexHonoril 3 X (aHTaCTUYHUMN MOXITUBOCTSMMU
(ronorpacdpiyHi  MOHiITOpK, BigeoTenedoHW, nepefada 3anaxiB Mo
[HTepHeTy i T. n.) cnpaBai 34aTHi CTBOPUTM i3I0 peanbHOro XUTTH — TUM
Ginblwe, WO BipTyanbHUA | peanbHUA CBITU iHOAI  NPUMXIMBO
nepeTnHawTbCcd. HWHI Ha NpocTopax BCECBITHbOrO MNaBYTUHHA ICHYIOTb

Lini Micta 3i CBOEK BanwTOK, MOAOKW, MarasMHamu, poauvHamu Ta
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Apy3aMu, | BenuyesHa KifibKiCTb, CKaXXiMO, TOProBMX MapoK iCHye i B
peanbHOMY >XUTTi, PeKnamMmylTbCA peasribHi ToBapu, a pearnbHi rpoLui
MOXHa OOMIHATW Ha BipTyanbHi (Ak i HaBnaku). OTxe, AKWO nwguHa
BinblWy YacTMHY CBOro BINbLHOrO Yacy nNPOBOAUTbL Yy BipTyanbHiK
pearibHOCTi, TO MOCTa€ pe30oHHE TMUTaHHA — 4dKke OyTTa Ona Hel €
CnpaBXHIM? sKe XUTTA — peanbHMM? OKpeme rpoHO MuUTaHb — Mpo
MediapearnbHiCTb Ta MegianpocTip, IXHIM BNAMB Ha Hawly CBigOMICTb, IX
KOP4OHM TOLWLO, LWO BWUCTYNae HaA3BMYaWHO BaXnMBUM B eroxy
nepeopieHTauil  iNnoCoOPCbKOro  3HaHHA, T. 3B. «nparMaTU4HOro
nosopoTy» (P. PopTi).

3ragaHi npobrnemn CTaBnATb TAKOX HU3KY akCioflo2iYHUX numaHb Y
HOBMX acrnekrtax. Tak, aHOHIMHICTb OHJIaNH-NPOCTOPY 4YacTO MNPOBOKYE
Bes3kapHicTb — TYT HabaraTo nerwe nepeTHyTu Ton NcmxonoriyHnn Gap’ep,
AKUM Yy pearnbHOMY XUTTi 3g4aBaBcs 6U Hes3gonaHHMM: norposu, obpasu,
NPUHWXKEHHSA nig Yac |HTepHeT-OuCKyCin — e nuwe BepxiBka ancbepry.
[lepebyBatoun B OHMAWH-NPOCTOPI, Noan 4acto obupatTb cobi HoBy,
BipTyaribHy OCOBUCTICTb, Sika 3a3BMYan BigpPI3HAETLCA Big peanbHoi. HoBa
IJEHTUYHICTbL BIOKPMBAE HOBI MOXNMBOCTI, ane ue — nuwe cyporaTt
pearibHOro XWUTTS, WO MNPOBOKYE BigYYXEHHA MK noabMu (aHomiq, 3a
E. [lopkreMMoM, CTa€ OAHUM i3 HaWMOLIMPEHIWNX ABULL Yy CydaCcHOMY
couiyMi), a TakoX MOXe BWKITMKATWU 3arexXHiCTb. AHOHIMHICTb MPOBOKYE
BpexHio, ane HemMoXnMBo nobyayBaTn HOpPMarbHI CTOCYHKM 3 IHLUOK
naguHOK Yepes3 danblyBaHHA Ta MaHinynauil. Cama X BipTyanbHa
IJEHTUYHICTL TaKoX MOXe npu3BoaAuUTU A0 HebesneyHux, a iHodi W
TpariyHMX Hacnigkis — BipTyanbHUM obBpas MOCTIMHO Haragye Ham npo
oOMeXeHiCTb i cnabkicTb peanbHOro, BUKMKA4YM NCUXo3un, Aenpecio Ta
HaBiTb PO34BOEHHSA ocobucTocTi [12, ¢. 47-48]. He 3HMKaOTb 3 NPUXOL0M
UMGPOBUX TEXHOSMOrM KnacuyHi MeTaduisudHi nutaHHa. He 6yaemo

3YMUHATUCA Ha BigOMUX (*)aKTaX, — Tak, 6ynb-;||<a OinbLU-MeHLL nownpeHa
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peniris HWHI WKWPOKO npencTaBfieHa B OHMaWH-NpocTopi (TpaHcnsuis
borocnyxiHb, canTu, ©Onorn Towo). 3aBaskM  «UUPPI»  NOLWYK
TPaHCLEHOEHTHOrO OTPUMYE HOBE BTINIEHHS, NiATBEPLKEHHAM YOMY MOXe
BUCTynaTu xo4a 6 BipTyanbHa LepkBa, cchopMoBaHa HaBKOSO igel, Wo
Google moxe 6yt HOBUM nMpeTeHOEHTOM Ha ponb bora: agxe BiH
BCEe3Hal4nn, BCEMOrYTHIN, Bclogucywmnmn, 06escmepTHUN, 6GesKiHeYHUI
Towo [13].

AKCIONOTiYHi npobnemu HeBIAINbHI BiL,  a@HTPOMOMOriYHUX.
diriocoghcbka aHmMpOrioriozisa 3aBaaku UMPOBUM TEXHOMOrISM oTpMMana
HaA3BUYaMHI MOXNMBOCTI  LIOAO aHanisy Toro, Wo Yy pagsaHCbKi 4acu
nonobnann HasmBaTu «MIOACBKMM MaTepianom». Bxe goBegeHo, WO
[HTEpHET-TeXHONOoriT 3MIHIOKTbL CTPYKTYPY MOLACLKOrO MO3KY, anroputMmu
00pobku iHgopMaLil, npouecu 1i 3anaMm’aTOBYBaHHA Ta BiATBOPEHHSA. He €
TaEMHULEID TakKoX, L0 CydacHa naMHa Yacto BigyyBae cebe
HenoBHOLUiHHOW ©e3 cmapTgoHa, a BTpaTa, Hanpuknag, HoyTbyka
PO3LIHIOETLCA SAK 4YacTkoBa BTpaTa ideHTUYHocTi. Mu He 6ygemo
3aHyptoBatucsa y npobriemu kiboprisauil cycninbCTBa, ane He MOXHa He
3ragatm Npo  TpaHCrymaHiam, akmm O, dykysima  HasBaB
HanHebes3neyHiwow igeeto XX crtoniTta. Cnpasgi, y ToM 4ac, $K
ginocodia BXe He opHe TuUcAYoniTTa 6’eTbCsA HaL poO3B’sA3aHHAM
npobnemMn CyTHOCTI MOAMHWU, HUHILWIHA Hayka MNPOMoHye anroputMu, SKi
A03BONSAKTL AOOKOPIHHO camy nwoacbky npupoay. [lpopourtBa  P.
Kypugeinsnia npo Te, wo BXe Yy cepeauHi XX| CT. WTYYHUN | NOLOCHKUN
IHTENMEKT 3iNNITbCA B €AUHE Uine, a pisHUUS MiXK NMIOOANHOK Ta MaLLUNHOK
OCTaTOYHO 3HMKHE HWHI He BUIMAOalTb TakMMKU BXe (aHTaCTUYHUMM.
OfaBiyHe nparHeHHs NIAWHUM BOOCKOHAMBATUCA Y TEXHOKPATUYHY epy
nopoanrno igew TpaHcxbloMaHa. AKWO X MUCAUTU HE HaCTINbKK
rnobanbHO, TO Ha 3BMYaMHOMY, NOBYTOBOMY PpiBHI LMMPOBI TEXHOMOriI

AaloTb MOXMUBOCTI No6avnTn nepecivyHy NanHy «B YCin il kpaci». Digital
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folklore («undpoBun onbknop») — HapogHa TBOPYICTb, CTBOpEHa 3a
AO0MOMOrol UMgpoBUX MOXNIMBOCTEN W 3aBaHTaxeHa Yy Web, iHogi
AEMOHCTPYE CNpaBXHIO KpeaTMBHICTb i TanaHT, ane HabaraTo 4vacTiwe —
MOBHY BIACYTHICTb KynbTypwu B3arani. Ane X KynbTypa, WO, 8K BigoMO,
NPOTUNEXHa HaTypi — ogHa 3 KIMHYOBMX aHTPOMOSIONYHUX XapaKTepUCTUK
B3arasni. OToX MOXHa 3po3ymiTn pesoHn E. KiHa, Wwo nuwe npo cmepTb
KynbTypu 3aBOskuM IHTEpHETY, po3rnagarodm TexXHOMOoril 8K  «Benuke
3BabneHHs» — agpke AeMoKpaTusauia npussena 4o NPUHWKEHHA SocBiay i
TanaHTy, obiusHKM gatn Binbw NoBHY Ta 06’€KTUBHILWY iHGOpMaLito — 40
KOMYHIKQTUBHOrO WYyMYy [ecATKiB Tucad Onorrepis, a «uuMdposum
NAHONTUKYM» [aB MOXIMBICTb LUNUryBaTn OAHE 3a OAHMM, 3abyBLUM NPO
Hopmwn mopani [14, cc. 15-16, 177].

BpewTi-pewT, ocTaHHiMM pokamn pepani binblie roBopsATb MNpo
dopmyBaHHA uUMcppoBoil dinocodil, sfka, Lwonpasha, AK i uudposa
rymMaHiTapucTuka B UifloMy, Moku Lo nepebyBae y npoueci CTaHOBMEHHS.
3BiCHO, MOXHa [rOBOPUTM NPO HOBI MOXMMBOCTI ANs BUKMagaHHA
ginocoil, 1I yHao4YHeHHs, Bi3yanisauil y cepepoBuwi e-learning.
Hanpuknag, 3a gonomMoro undpoBUX TEXHOMOrM MOXHa CTBOpHOBaATU
IHTEPaKTUBHI KapTWU §nUCTyBaHHA inocodiB, Ha OCHOBI IXHIX TBOpIB,
NNCTYBaHb, LWOLEHHUKIB TOLWO BMOYLOBYBATHU iXHi couianbHi Mepexi i T. n.
A. MakyniH xapaktepusye uucpoBy dinocodito Ak «mapkep And
NO3Ha4YeHHs (pakTiB NpuUKNageHHs nporpamHoro 3abesnedeHHs Ans
BUKNaZaHHS, aHari3y 4n MOAEstoBaHHSA Knacu4Hux npodbnem dinocodiin
[3, c. 79]. BiH Ha3nBae LUMPOKUIA KOMMNIEKC akTyasribHUX NMUTaHb LUMpoBOI
dinocoil: KOMM'IOTEPHI e€TuKa Ta ecTeTuka, LWTY4YHe XUTTHA, eTukKa
LUTYYHOro iHTenekty, npobnemu kiboprie i pobotiB Towo [3, c. 80] u
aHanisye pospobneHnn umnpoBun MNPoOekT y cdepi icTopil dinocoil,
NOKNUKaHMA  NpOLEMOHCTpyBaTM  1I  BidyarlbHO  4epe3  cuctemy

B3aEMOBMSINBIB Pi3HMX inocodgie ogHe Ha ogHoro [3, c. 81]. | TyT
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HEMOXITMBO He MOMITUTU CKNagHOCTEW, MOB'A3aHMX 3 Bidyanisauieto
gifIocoPCbKOro  3HaHHA, OCKINbKW, 3a HasABHOCTI  PinocodCcbKOro
MNOHATINHOIO anapary, Hemae 3arasibHOBU3HaHUX CTPYKTYpP
ginocodcbkOro 3HaHHA, WO cnyryBann om «crtabinbHUM» MaTepianom
OS5 MOro nporpamMyBaHHs Ta anropuTtmisauii [4, c. 125].

YTiM, @aHrMOMOBHI OOCNIMKEHHS po3rnagarTb LmugpoBy diniocodito
iHakwe. TyT BOHa sBnNde cobok MixgucuunniHapHe none Ha CTui
mMeTaciavkn Ta kocmornorii. Lle nepeocmucneHHa moHagosnorii JlenbHiua
Ha piBHI KBAHTOBOI MeXaHiku. AKWOo po3rnsggatn BcecBiT sIK CYKYMHICTb
iHpopmauii, To, 9Kk Oyab-aKy iHdopMauio, 1T MOXHa i obpobnaTtn, i
npopaxosyesatn. OTOX uudpoBa dinocodia — ue dinocodia MoBOH
mMaTeMaTukn (KBaHToBOI idnkn). Came Ha Uin igel rpyHTYITbCS OOKasu,
WO Y CBIiTi NaHylTb 3aKOHOMIPHICTb | CMMETpIid, Npo WO, Hanpuknag,
CBiQUYMTb MOBTOPKBAHICTL 4YMCNa M Y Pi3HUX MNPUPOLAHUX CTPYKTypax
(coTax, COHAWHKKY Towo). Li HaTypdinocodceki igel 3 NowyKoMm
nepwogxepena (nepwoenemMeHTiB) HUHI OTPUMYKOTb HOBe Lucpose
BTiNeHHA. Akwo Hatypdinocodn AaBHUHM pPo3pobnanuM ymonornagHi
KOHCTPYKLil, TO HWHIWHA ¢inocodis Mae NOTYKHUA KOMM IOTEPHUN
[HCTpyMeHTapin, LWo [[O03BOSISE npopaxyBatu Ta obuucnutu Ui
3aKkoHOMipHoCTI. E. ®pefkiH, oguWH i3 3aCHOBHMKIB L€l HOBOI ranyasi,
Ha3uBae UMppoBy inocodito HOBMM cnocobomM MipKyBaHHS Mpo Te, siK
BnawwToBaHun CBIT [5, c. 189].

BucHoBkn. OTxe, cymyounm Bulle3asHavyeHe, 3ayBaXyemo, Lo
doifiocois B uMppoBy ernoxy OTpUMYe HOBI MOXIMBOCTI, ane BogHo4ac |
nocTae nepes HOBMMUM BUKNUKaMKW. 3aranbHOK TEHOEHUIE PO3BUTKY
3HaHHA B OCTaHHI OecATUNITTA CcTana Wnoro MiXancumnniHapHICTb.
dinocopia 3 paBHix-4aBeH Oyna MbKOUCUMNIIHAPHOW, arne cy4vacHa
dinocoiqa, Byaydn YaCTUHOK TPEHOY LUNPPOBOI ryMaHITapuCTUKUA, MEXYE

HacamMmnepeg 3 KOMI'I’POTepHI/IMI/I HaykamMun, 3aBOAKU AKUM  TOTPOXY
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OONaeTbCA Ta npipBa, WO TpaguuinHO Bigdinana «TexHapiB» Big
«rymaHitapiiB». Mu moxemo cTepaxysaTu, WO undpoBa KyrnbTypa Mo-
HOBOMY MocTaBuna TpaguuinHi  inocoCcbki NUTAHHA: WO Take
peanbHicTb? O6yTTa? icTMHa? nognHa? gobpo Ta 3n0? Towo. MoxHa
TakoX @ikcyBaTuU nNeBHUAW NpopuB Yy POPMYBaHHI YUCIIEHHUX HOBUX
diniocopcbknx ranysen — megiadinocodis, undgposa inocodia ToLo.
BTim, aHi iXHi Ha3BK, aHi CyTHICTb NpeaMeTy AOCNIAKEHHSA MOKM WO He €
yCTaneHumu, i npouec iXHboro popmyBaHHs BigbyBaeTbca BykBanbLHO Ha

HaLWKx o4ax, Lo BigKpnBae HeOoCsKHi 0bpil Ans noganbwmx A0OBRIAXKEHb.
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The article is devoted to the leader activities as an element of the
management system. The supervisor influence on the moral and
psychological climate creation in the team is analyzed. On the basis of the
conducted research, psychological qualities and style were revealed and
the person's maturity profile of the head was constructed. The study
results by the method "16 PF" by R.B. Kettel characterizes the leader of a
high communicative, developed intellect, emotional persistent, and
propensity to patronage, insight, high self-control on a conscious plan and
accepted social norms.

Keywords: personality, leader, social service, authority, management.

Speaking about emotional balance, two points should be emphasized:
the need for the leader to control his emotional manifestations and the
search for emotional relaxation means. The leader is constantly
surrounded by people. And with all of them, regardless of mood and
personal disposition, he must have a smooth, business relationship,
besides, emotional instability can reduce a person’s confidence in himself
with all the negative consequences for the moral and psychological

climate. With emotional equilibrium, the stress tolerance of a person is
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quite closely combined.

Creativity is one of the leading parameters in the leader's managerial
orientation structure and characterizes the connection between the
organizational focus and organizational skills. Creativity in translation from
English means “the ability to creatively solve problems”. The need for this
parameter is due to the only development source of these two most
important leader personality traits — needs and interests in organizational
work.

Speaking about responsibility and reliability in the leader’s tasks
performance, it should be noted that in everyday life we are increasingly
faced with these human qualities’ shortage. Meanwhile, once in Ukraine,
the leader’s responsibility and reliability were their business cards. On
parole agreement was concluded, and God forbid, it was to violate the
obligation: the guilty were in big trouble, they just stopped dealing with
him.

The leader activity as the management system element is based on
the requirements arising from the objective laws of social development.
But these requirements are implemented, different people participate in
the moral and psychological climate creation in the team in different ways.

Three important variables form the leader's psychological portrait
basis in the aspect of its influence on the moral and psychological climate:
authority, face, and leadership style.

D. Carnegie cites data from a number of studies that show that even
in such a purely technical field as engineering, sometimes only 15 percent
of financial success depends on the technical knowledge of the leader,
and 85 on a person's personal qualities, his ability to manage people [5, p.
.256].

Important components of the enterprise successful activity are to

attract employees to manage, increase their qualifications, their moral
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incentives. In other words, the person should be in a leader’s of any rank
attention center. When selecting a leader, it is always important to pay
attention to his ability to build relationships with subordinates.

The authority is a person public recognition, assessment by collective
of the leader subjective qualities compliance for objective activity
requirements.

Without authority, no one can rule, either through orders or by
collective discussion. The team management quality and effectiveness is
closely related to the leader authority, it visibly affects the discipline,
relationships, and the entire moral and psychological atmosphere in the
team. It is known that with authoritative and non-authoritative leaders’
orders subordinates are treated differently. In the first case, the indication
is accepted without internal resistance, readily and executed without
additional administrative pressure. An unauthorized leader’s disposition
almost always causes complex internal experiences, the leader distrust
rotates his decisions distrust, which suffer not only interpersonal relations,
but also deeds.

Authority is a kind of invisible leader “double”, is present next to each
of the subordinates. The leader authority is determined for him by the
influence force on people, and for subordinates - the trust degree, that is
provides to him.

Principle in relations with people acts as the moral and psychological
basis of the leader authority, his deep respect. The subordinates’ opinion
about him is one of the socio-psychological information types, in the
collection and understanding of which every organizer is interested. To
manage a team and not to know the situation in it, not to take into account
the opinion of oneself as a leader - the phenomena are clearly
incompatible with each other; a person cannot be indifferent to the

assessment that the team gives him.
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The leader must be an emotionally mature person. This means that
he should have no infantile habits and weaknesses, in the emotional
sphere prudence, mature vulnerability, and endurance should dominate. In
the book "The Management Production’s Scientific Foundations," for
example, the recommendations are made: do not swear or be annoyed if
you do not want to be a ridicule subject; patience and politeness are the
leader's authority cornerstones; without special need, do not make a
remark to the subordinate in the presence of a third person so as not to
drop it; do not forget to thank the subordinate for the good work, even if he
has already been formally encouraged; do not allow yourself to joke over
subordinates, even in an unofficial conversation, because he cannot
answer you the same way [6, p.50].

The leader authority is formed in the joint activities process,
communication with other people, being the objective relationships result
and people personal qualities. It is always expressed respect for the
person, confidence in his strength and capabilities.

Authority has a suggestion power. An authoritative person has a great
influence on others, employees, in the first place. Together with the leader
business authority acquires the most important thing - their subordinates
sincere and friendly support.

Disclosing the authority essence and noting his actions on the team
psychology, the author rightly wrote that other team members trust to
authority greatly increases the possibility of both unifying and uniting the
team, and its resistance to others [7, p.70].

In the researchers’ works V.l. Vdovik, V.K. Lutsenko, V.P. Rodionov
and others, a certain set of leader’s personal qualities, on which the leader
authority and, ultimately, the moral state and psychological climate in the
team depend. First of all, they are professional training, deep knowledge

and love for their work, responsible and creative attitude, moral purity:
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honesty, decent behavior, modesty, hard work; organizational skKills,
efficiency, high demands, combined with care, fairness and respect for the
personal dignity of the person; lack of temper, irritability and arrogance,
hardness, purposefulness, tact [8, p.11].

As we can see, the requirements for the personality and
psychological leader’s qualities are serious and binding, if we are talking
about creating a psychologically comfortable climate in the team.

Unfortunately, some leaders, having encountered difficulties in their
work, often take the winning path false authority. In the scientific literature
there are several types of them:

- The oppression authority, the essence of which lies in the leader
desire by demonstrating the superiority of rights and the ability to keep the
subordinate in an unconscious punishment fear;

- The distance authority - a leader is always trying to keep
subordinates at a certain distance, to allow only official contacts with them,
to be inaccessible and mysterious;

-A pedantry personalism - arises from the creation of a whole
unnecessary conventions system, artificially implanted petty traditions that
tend to turn into the attitudes basis towards people;

- Authority due to the fact that the leader is trying to show himself to
be all-knowing and endless teachings and instructions he considers the
optimal condition for relations with subordinates

- Kindness authority, bribery or promises - the leader strives to gain
the respect and subordinates authority by connivance, a reduction in
demandingness.

The leader authority is the result of his hard work, personal qualities,
knowledge and skills. Thus, contributing to the creation of a moral and
psychological climate, the leader is not so much a particular social role

performer, as the carrier of certain human, personal traits and passions.
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Among personal factors affecting the leader and affect the leadership
effectiveness, not least is the nature. Napoleon considered active nature,
determination and perseverance to be one of the decisive factors for
activity success [9, p.113].

Psychological communication culture involves the development of
certain leader’s skills in communication situations: the ability to properly
evaluate them, adequately perceive and interpret the behavior of a partner
and his own, the ability to understand the interaction goals and make
appropriate decisions, and so on.

Koren T.A. advises the leader to attain the communication
effectiveness, the employees’ arrangement, using a number of related
communication moments. Koren T.A. [4, p.87]:

- desire to openly demonstrate their intentions;

- a sincere manifestation needs.

According to the American psychologist Carl Rorgers, “to be able to
empathize means to perceive the world of another accurately, with
preserving emotional and semantic shades. As if you become this other,
but without losing the feeling® like another”. As he feels them and
perceives their causes, as he perceives them. To be empathic is difficult. It
means to be responsible, active, strong and at the same time sensitive
and subtle "[2, p.345].

Empathy is a person's socially friendly nature basis, the ability to
respect others, to live in a team. However, the leader has to communicate
with very different people and at some moments inevitably the emergence
of various nuances. The misunderstanding that arises in communication is
some of the obstacles (communication barriers) on the way to the
relations’ further development. Their manifestations are diverse, but in the
most general form and depending on the possible reasons, they can be

divided into three groups: social, ethnocultural and psychological. All of
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them can influence the moral and psychological development and state
climate in the team. The leader needs to know and remember that the
following are among the reasons for the emergence of psychological
communication barriers:

- people individual features / someone more closed, someone less
decisive, one overly shy, the other overly annoying; there are conflicting,
meaningless people, etc. /

- communication’s psychological relations / mutual antipathies,
hostility, incompatibility, etc. /

- the lack of the necessary skills, communication techniques and so
on.

Such factors’ consideration, of course, is necessary for the leader,
since their effect on the moral and psychological climate can be very
significant, sometimes even decisive. Conflicting people attitudes due to
their incompatibility, apathy towards each other or character
senselessness is not so rare and, to block possible negative
consequences, the team leader, first of all, has to make considerable
efforts. How to remove/ overcome such a barrier? Recognizing the
complexity of its decision, namely the fact that there are no simple ways to
improve difficult relationships. M. Woodcock and D. Francis offer a
number of techniques that they believe can increase the likelihood of
success in such a difficult undertaking. Here is what the mentioned
authors recommend:

1. Put yourself in the place of another man. How does he or she look
at the world? What does it mean to be in his position?

2. Think about what interests the other person. What does he or she
invest in? What are they talking about?

3. Establish what affects human behavior. Are there forces or

circumstances that can lead to changes in it?
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4. Can you figure out a behavioral pattern that another person would
like to follow?

5. Work on creating open relationships. This will lead each of you to
the need to put up with the other [1, p.56].

These techniques reflect the humanistic psychology ideas, correctly
articulated at the time by the outstanding American psychotherapist K.
Rogers in the form of three necessary and sufficient, in his opinion,
conditions for personal change: first, empathy, second, unconditional
positive attitude to another and thirdly, sincerity.

It should be mentioned one more situation regarding organizational
life that can influence the moral and psychological climate in the team -
the leader public statement. It is undoubtedly an important management
element, since "the most common way to contact your employees is not to
talk with them individually, but as part of an entire group." Goodwill, in this
case, the probability that the reported information, will contribute to the
growth of trust in communication:

- essential competence factor;

- convincing presentation of their own information in communication,
which increases her and her carrier credibility.

People in general need to remember the words of A. Saint-Exupery:
"The only real luxury is a human communication luxury."

As we see, non-verbal communication plays a special role in contact
psychology. According to Merabyan, only 7 percent of the messages
content is conveyed by words meaning, while 38 percent of information is
determined by how words are pronounced, and 55 percent of facial
expressions psychologists attach great importance to the person’s face,
his condition, and expression. A person's face reflects his inner culture,
shows a feeling. The leader face is addressed to the people, and therefore

it cannot be indifferent to them. That is why a leader should be able to
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manage his face. He should be able to use each encounter with
subordinates as an opportunity to tilt towards himself as a person and an
employee, enshrined in his personal popularity and how to create a sense
of psychological comfort in the team [3, p.112].

The specificity of managing people, as opposed to “managing things,”
is that much here is not amenable to direct measurements, accurate
quantitative estimates, a significant part of causal relationships is hidden
by external manifestations and people actions. This situation leads to the
management process ambiguity as an object of study and is one of the
main causes of erroneous actions on the part of the subject of
management.

By itself, the management process involves many stages, among
which the personnel evaluation, their activities takes priority. We can say
that personnel appraisal is the basis of social management. On its basis,
standards of activity and behavior are set, and in relation to these formal
or informal standards, the practical state of affairs is assessed

Personnel assessment primarily includes the determination of a
manager personal contribution, the determination of his professional
qualification level, organizational skills, personal characteristics, and the
style of his activity.

In order to study the individual psychological qualities peculiarities
and the influence of the leader’s style from social institution on the moral
and psychological climate in the team, an empirical study was conducted.
It total sample was 50 people. The research credibility was ensured by the
initial methodological theoretical positions analysis of social work,
sociology and psychology, the use of a diagnostic methods set adequate
to the study goals and objectives, the mathematical-static data use
processing procedures. To study the noted features of the Zaporizhzhyan

Regional Employment Center’'s workers, we conducted a diagnosis using
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the personal maturity questionnaire method (A.S. Shtepy). Using this
technique, we determined the individual psychological qualities and style
level and built a personal maturity profile of the Employment Center leader
based on the opinion of its employees. The results are presented in table
1.

So, according to the study results, it was found that only 3 young
workers and 6 specialists working 10 years and older (24%) note a high
quality level. This sample is inherent in a high responsibility, life
philosophy and creativity. The necessary personal maturity level is noted
by young specialists and persons working up to 10 years (64%) and
specialists and persons working from 10 years and older (68%).

Table 1.
The individually - psychological qualities level and the leader’s

style from the Employment Center based on the its employees

opinion

The individually - Young specialists | specialists and
psychological qualities level and persons persons working

and the leader’s style working up to 10 from 10 years

years and older

number | specific | number | specific

of gravity of gravity

people people

high level 3 12,00% 6 24,00%
required level 16 64,00% 17 68,00%

critical level 4 16,00% 2 8,00%
Total 25 100,00% 25 100,00%

4 young workers (16%) and specialists and people working 10 years
or more (8%) have a critical personal maturity level. Table 2.2 presents
the mean values and standard deviations of the leader's from the
institution quality indicators’ levels.

Next, we construct the future social workers the personal maturity’s

profile (Pic. 1).
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Thus, we must conclude that the professionally significant leader

qualities a change in the process of professionalization.
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Picture 1 - the leader’s from a social institution personal
maturity’s profile
Thus, as the study result, it should be noted that, in the beginners
opinion, the most developed are the following features: responsibility, life
philosophy, tolerance, contact, self-perception. It should be noted that
employees with work experience of more than 10 years note that the
leader generally has higher personal maturity indicators and more
developed professional qualities placed on employees, namely:

responsibility, life philosophy, tolerance, and contact.

Table 2
The average values of personal maturity indicators (50
respondents)
Young professionals and
people working under 10
years
Average
Traits N min | max |Average | Standard
deviation
Responsibility 25 | 42,8 | 47,2 45 2,2
Decentration 25 30,17 | 33,83 32 1,83
The depth of experience 25 | 28,56 | 31,44 30 1,44
Life philosophy 25 139,43 | 46,57 43 3,57
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Tolerance 25 | 25,07 | 28,93 27 1,93
Autonomy 25 118,09 | 21,91 20 1,91
Contact 25 | 28,64 | 33,36 31 2,36
Self-perception 25 27,86 (32,14 30 2,14
Creativity 25 17,92 | 22,08 20 2,08
Synergy 25 |20,04 | 23,96 22 1,96
Young professionals and
people working under 10
years
Average
Traits N min | max |Average | Standard
deviation
Specialists and persons
working 10 years or more
Responsibility 25 148,93 | 53,07 51 2,07
Decentration 25 |31,95| 36,05 34 2,05
The depth of experience 25 31,53 | 34,47 33 1,47
Life philosophy 25 142,01 49,99 46 3,99
Tolerance 25 |28,68 | 33,32 31 2,32
Autonomy 25 | 21,52 | 24,48 23 1,48
Contact 25 |30,66 | 35,34 33 2,34
Self-perception 25 30,05 | 33,95 32 1,95
Creativity 25 22,02 | 25,98 24 1,98
Synergy 25 |21,06 | 24,94 23 1,94

The research results on the method "16 PF" by R.B. Kettela are
presented in the Table 3.
Table 3
The research results on the method "16 PF" by R.B. Kettela

Young professionals and | Specialists and persons
Factor young people working working 10 years or more | p (Um-
under 10 years (n=25) (n=25) w)
Values in groups, T- points (Me+SD)
Average standard Average standard
value deviation value deviation
A 8,5 0,41 9,4 0,43 <0,002
B 6,44 0,46 7,11 0,41 <0,05
C 6,35 0,33 7,59 0,48 <0,044
E 4,8 0,42 5 0,39
F 5,58 0,46 4,61 0,31
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G 4,7 0,38 5,2 0,44 <00,5
H 4,6 0,39 4,8 0,37
I 8,1 0,45 8,3 0,31
L 6,6 0,45 6,9 0,49
M 5,81 0,43 5,84 0,37
N 7,1 0,91 7,7 0,52
O 5,8 0,48 5,97 0,44 <0,001
Q1 4,44 0,62 4,88 0,42
Q2 4,41 0,39 4,11 0,37
Q3 7,4 0,71 7,9 0,49 <0,19
Q4 6,63 0,44 5,94 0,91

Notes: Me - average; SD - standard deviation; n - is the respondents
number in the group; p (UM-W) - significance of differences between
groups according to the Mann-Whitney U criterion.

The results allow to build the leader’s personality traits profiles. They
are presented in the Picture 2.

Thus, the results obtained in groups allow us to describe social
workers personal characteristics. The Employment Center social workers
characterize their leader with the following personal characteristics: high
communication skills, developed intellect, emotional stability, tenderness
and aptitude for patronage, insight, have high self-control, act according to
a conscious plan and accept social norms. It should be noted that these
personality traits are professionally significant both for the specialists
themselves and for their immediate supervisor. As the study result, it has
been established that the professionally important leader qualities develop
dynamically during their professional development. So, experts and
people working from 10 years and older note that their leader controls
their emotions and behavior more, knows how to bring things to the end,
more targeted. The leader is more open, demonstrates high overall mental

ability, more insightful and emotionally resilient.
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Picture 2. - the leader from a social institution personality traits
profiles

Consequently, a collective organization is a powerful control lever,
since it creates an energetic, efficient and responsible group of people
with great potential. Lucky leader put a lot of effort and skills into trying to
create a climate in a team that would contribute to the achievement of
results and allow them to attack problems and make changes.

Social psychological processes and phenomena in the work collective
are stipulated by production and economic processes, but, in turn, can
have a great influence on the reserves of industrial growth. Such social
and psychological phenomena primarily concern the collective’s
psychological climate. This prevailing in a group or team is a relatively
stable mood of its members, manifested in all the various forms of their
activities, group mood, group opinions and judgments. There is a constant
interpersonal communication, contact, interaction. It is important for
managers to pay great attention to its formation in the society interests
and the individual, productive activity of the person and the whole team.

If the psychological climate is connected with the group’s morale, the
important concepts involved are good, duty, conscience, honor, justice,
then they talk about the moral and psychological climate.

Particularly noteworthy is the individual self-affirmation role as its real
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desire to occupy and maintain a certain position in the system of
psychological relationships in a team, which would ensure that this person
has respect, recognition or trust, affection or support, help or protection,
and thus helps to satisfy other people, the individual personality’s

manifestations, the disclosure of its most strengths.
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The article deals with the members of society, which can become a
social work client. Is proved that a person who is a social work client can
be considered a person who has suffered from objective difficulties or
subjective difficulties, which is the recipient of social worker's assistance
and who is registered in the social service. A social work client’s
individual-personal characteristics and on the research results basis, " the
social service client’s social portrait" are analyzed, the objective
characteristics of social service clients” social portrait are determined.

Key words: personality, social work, client, problems, needs.

Social work has a special place in the modern scientific knowledge

system, since it combines theoretical foundations and practical activities

107



Innovative Solutions In Modern Science Ne 2(29), 2019

with various categories of clients. As a science, social work has an
interdisciplinary character and is on the traditional directions verge of the
social sciences - psychology, sociology, pedagogy, philosophy, ethics,
integrating their inherent theories, approaches, methods for their own
needs. Based on the general and specific, paradigms and status analysis,
there are three groups of social work concepts: psychologically oriented
theories (existential, humanistic, psychoanalytic, behavioral),
sociologically oriented theories (systemic, socio-ecological, radical,
Marxist), complex theories (social and social psychological, cognitive,
socio-pedagogical, vital) [2]. And at the same time, in the process of social
work development, own social work theories were formed - empowerment
(the client’s inspiration, activation), the theory of labels, task-oriented work
and the like.

Almost every member of society can be a social work client.
According to Ukrainian legislation, a person who is in a difficult life
situation may receive social assistance in case of contacting the social
service. After that, the social institution specialists are obliged to check the
life situation compliance parameters of the person who applied to the
social assistance recipient. The study results of the subjective and
objective circumstances of an individual’s difficult life situation provide the
basis for the right to assistance realization.

The social work client - a person, who suffered from objective
difficulties or subjective difficulties, is a social worker’s help recipient and
is registered in the social service.

In social work, depending on the level of its action, there are various
customer typologies:

- The social work client is a certain individual (a neglected child; a
woman who has been subjected to violence; a person suffering from

alcoholism; an elderly person; a disabled person)
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- the social work client is the group (family, production team; self-help
group school class; student group)

- the social work client is a local community (individuals living in a
common territory, in one locality, people are similar in nationality, common
culture, people united by socio-economic status or difficult life situation).

Each client has certain personality traits that must be identified and
involved by the social worker in the work process. Whether a social
worker’s client is an individual, a group, a family, or a larger social
structure, it will have special needs, attitudes, value systems, capabilities,
knowledge levels, religion, along with physical characteristics and
accumulated experience that make each client unique, and the situation
unrepeatable. The main social work goal is to determine the client social
problem and the socio-psychological portrait and only then find the right
means to solve his or her life difficulties.

The client's typology is also related to request specifics and the
assistance type provided by the social worker. The basis for the social
services clients’ classification can be both objective and individual-
personality criteria and characteristics.

The social work client objective characteristics: socio-demographic
characteristics (pensioners, employees, students, unemployed); age
(children, youth, middle-aged people, elderly, inclined); gender (women,
men), education level (incomplete secondary, secondary, secondary
special, incomplete higher, higher, academic degree), health status
(healthy, temporarily disabled, mentally disabled, disabled); marital status
(married, widowed, single, divorced), presence of dependents (children,
presence of disabled persons under guardianship), territorial feature
(urban dwellers, migrants, refugees, rural residents), social and
professional status (employed, unemployed, maternity leave,

housewives), material and economic situation (poor, with optimal income,
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living below the poverty line).

Individual-personal  social work client: individual-typological
personality properties (character accentuation, temperament features,
self-assessment adequacy); attitude to life difficulties (aggression, apathy,
rejection, anger, indifference), a difficult life situation consequences
(disability, divorce, deviant behavior, unemployment, social orphanhood),
the desire to solve and the ability to "see" the problem (problems’ denial,
self-destructive behavior, active position in solving problems), the
possibility of overcoming the problem situation (a financial opportunities’
presence / absence, the ability to consult a specialist).

In addition to the general social work client’s characteristics, there are
also specific ones that characterize a particular person, social group or
society. For example, when characterizing the clients’ with disabilities life
complications, in addition to these objective and individual-personal
characteristics, the main categories of their vital activity, their ability to
self-service, training, work, orientation in time and space are considered. It
should be noted that in practice the client can simultaneously possess
both objective and subjective characteristics, of which the social worker
must highlight the important and insignificant, determine the client social
problem and find the right means to solve it. This is how customer groups
are distinguished according to combined criteria — large families with low
income [5, p.4]; homeless and neglected orphans [4]; single poor elderly
people [8], etc. The presence of vulnerability several criteria causes a
particularly difficult person and a group social situation. The
characteristics’ list on the basis of which a social worker makes a social
diagnosis to a client cannot be considered final as long as the specialist
works with him. Perhaps, in the process of their interaction, there will be
facts that will make, if not reconsider, but correct the conclusion. Solutions

to any problem can actualize other problems that have been disguised or
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have been relegated to the background when solving a problem that at
first seemed to be the most actual [6].

The "client" concept, in terms of social work practice, is
multidimensional. A systematic approach to this concept means that a
personal and social problem, difficulties associated with interpersonal
communication, or a difficult life situation, the solution of which the client
seeks, should be seen by social work process participants as volumetric,
as a result of many circumstances that were influenced by personal as
well as social factors. The social work uniqueness for helping people lies
precisely in helping to achieve changes in the interactions between people
and the world around them. Each client has certain personal, unique, and
characteristic only to these individual traits that must be identified and
involved by the social worker in the work process. Regardless of whether
a social worker’s client is an individual, a group, a family, or a larger social
structure, it will have special needs, its own value system, its specific
capabilities, a certain development level, and culture. And all this in
combination with physical characteristics and accumulated experience
make each life situation unique [3].

The study involved respondents, social services clients from the age
of 16 years. The children and adolescents age group in the study did not
participate.

The category operationalization “a social service client’'s social
portrait” made it possible to single out a socio-psychological study’s main

parameters (Table 1).

Table 1
Parameters and operational study’s indicators
Parameters Indicators Research
methods
Socio-demographic | Gender, age, education, | Questionnaire
1. | characteristics material and economic
status self-assessment,
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socio-professional status,
family status

Adaptive potential

Adaptation level and ability
to solve life problems,
adaptive behavior's active
and passive strategies

Questionnaire

Actual problems
3 and needs

Reasons for appeals to
social services
Social services

Questionnaire
Statements
‘content-analysis

Individual
psychological and
socio-psychological
characteristics

Personal anxiety level
The depression level
Character’s accentuation
Personal profile

Personality’'s self-
referential system
Interpersonal relations
system

Psychodiagnostic
techniques

Let us consider in more detail the sociological analysis’ parameters

and describe their main operational indicators.

1. Socio-demographic characteristics (gender, age, education, the

material and economic self-assessment condition, socio-professional

status, marital status).

Among the social services’ clients are dominated by women (68%),

men are more passive in contacting social services (32%), and among

them 57% are older and older people visiting the territorial social services

center. In pictures 1.1 and 2 are shown the distribution of social services

clients’ depending on the age category and education level.
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Pic. 1. Social service clients by age group
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Pic. 2. Social service clients by education level
Almost a third of social service clients are older people, young people

and mature clients, mostly with secondary special and high education. In

113



Innovative Solutions In Modern Science Ne 2(29), 2019

pic.1 is shown the socio-professional status distribution.

A keeper (deputy head) of the...
Registered unemployed

IT specialist

A specialistin the science, culture,...
Officer of a law enforcement agency,...
An entrepreneur in alargeor...

Private entrepreneur

Employee from the service staff
Qualified worker

Versatile

Farm worker

Student

Unemployed pensioner 80%

Housewife

I do not have a permanent place of...
I do not work and do not have any...

Registered unemployed

0,00% 5,00% 10,00%15,00%20,00%25,00%30,00%

Pic. 3. The social services clients by social and professional status

On the research results’ basis, it is possible to determine the social
service clients’ social portrait's objective characteristics. These are the
older generation people, young people and mature age clients, mainly with
secondary special and high education, in marriage, with low or below the
average level of material and financial status. That is, a typical social
service client is a low-income (or closest) representative segments of the
population.

2. The potential social services clients’ adaptive (adaptation level and
ability to solve life problems, active and passive strategies of adaptive
behavior). This parameter is aimed at identifying the social services
clients’ adaptation level (to what extent people assess themselves as
adapted or unadapted to the changes that have occurred, with which

adaptation options (active and passive) people relate their own behavior in
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current conditions) in the socio-economic crisis context. Economic and
psychological adaptation is a human adaptation’s essential part as a
business entity in the market (producer, consumer, economic policy
object). It is considered as part of social adaptation, it is an adaptation of
an enterprise to economic conditions that change dynamically and
manifests itself in poverty or material well-being, that is, in the economic
status and a person’s life quality, in his expectations and attitude to
economic reforms, market, money. It is common to define two types of
social adaptation strategies: strategies that are characterized by a
predominance of active influence on the social environment and strategies
that are determined by the passive, conformal goals acceptance and the
group value orientations [1].

3. The social services clients’ problems and needs (reasons for
appeals to social services, relevant social services).

4. Individual psychological and socio-psychological characteristics.
This parameter is aimed at identifying the social service clients’ social
portrait’s subjective characteristics.

The socio-psychological research’s purpose is to identify the social
services clients’ social and socio-psychological characteristics in the
Zaporizhia region. At the same time, the research parameters were the
following: the social services clients’ adaptive potential, individual
psychological and socio-psychological characteristics, current problems
and the social services clients’ needs.

1. The social services clients’ adaptive potential. In order to social
service clients’ identify groups with a certain adaptive behavior strategies
type, the respondents' answers to the following questions were analyzed:
to what extent do people rate themselves as adapted or unadapted to the
changes that have occurred, with which adaptation options (active and

passive) people correlate available conditions. The results are presented
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in Pic. 4.

The first, most obvious conclusion is the steady distribution of the
respondents among the selected groups (behavior types). Respondents
quite clearly define their affiliation to the proposed groups. This allows us
to consider the study results as representative of the entire series, as well
as to use the combined data set for the analysis.

First of all, you should pay attention to the selected groups’
quantitative parameters. The majority of respondents (56%) consider
themselves to be Il and lll, roughly equal in size to groups, that is, to those
who are “used” with a decrease in the life quality or are forced to “spin”.
31% - up to two "extreme" groups (I and V - "cannot adapt" or "live as
before"), the smallest group - 7% - those that can "use new opportunities"”

(IV), approximately the same proportion those that refuse to answer.

I. Can’t adapt to the present life ' 15,007
1. 1 got used to the fact that | had to abandon '
the usual way of life; live by limiting yourself in —
big and small ] 30,00%
I11. 1 have to “spin”, grab any opportunity to ﬁ————"'
earn money, just to provide myself and my ||
. . . . 26,00%
relatives with tolerable living conditions
IV. I managed to use new opportunities to
achieve more in life
V. | live, as before, for me, for years nothing '16,00°
has changed
Hard to answer
L e

0% 5% 10% 15% 20% 25% 30%

Pic. 4. An adaptive behavioral strategies’ features for social service
clients

Let’s consider the selected groups’ socio-demographic characteristics
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(social potential) (Table 2). As we can see, Group | (the least adapted) is
the oldest in age (more than half is 60 years old, the average age is 56
years old), it has fewer people with high education (6%) and almost two
thirds with less than secondary education.

Group Il (passive adaptation, “are used to”) is slightly “younger” - 42%
over 60 years old, with an average age of 52 years old, with the highest
women proportion, noticeably more highly educated than in the previous
group.

Group Il (active adaptation, “one has to turn around”) is noticeably
younger: the average age is 39 years, more than 50% are from 30 to 50
years old, only 6% are more than 60. Here the majority are men. The
educational potential is also significantly higher: the share of high
educated is at the middle level, the share of the moderately educated is

the largest, and the least educated is less than in any other group.

Table 2
Social potential of social service clients’ typological groups
Group L m]wv v
Sex
Men 46% | 43% | 48% | 55% | 42%
Women 54% | 57% | 52% | 45% | 58%
Age category
Up to 30 years old 11% | 18% | 29% | 55% | 43%
30-39 years old 13% | 11% | 30% | 25% | 13%
40-49 years old 1% | 13% | 24% | 12% | 14%
50-59 years old 16% | 16% | 12% | 6% 7%
60 years or more 51% | 42% | 6% | 2% | 7%
Educational level
High Education 6% | 10% | 17% | 39% | 15%
Secondary, secondary specialized 35% | 45% | 56% | 47% | 45%
education
Incomplete secondary education 59% | 46% | 26% | 14% | 39%
Social-professional status

Leaders 2% 1% | 2% | 14% | 4%
Specialists 6% | 9% | 18% | 24% | 11%
Officials 5% | 3% | 12% | 11% | 7%
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Skilled workers 10% | 10% | 27% | 18% | 14%
Unskilled workers 2% 6% | 10% | 5% 5%
Students, 0% 4% 2% | 11% | 16%
Pensioners 58% | 51% | 5% 3% | 26%
Housewives 5% 6% 7% 4% 8%
Unemployed % | 7% | 9% | 4% | 7%

Group IV (it is succeeded to “achieve more”): is a young, majority are
up to 30 years old, with an average age of 31, the most “masculine” - 55%
and the most highly educated - more than 67%. This group remains the
smallest. This gives reason to believe that group IV (the most "achieved"
success) is rather not an avant-garde, not a "general model", but a
specifically age-related one, that is, a position taken by a certain part of
the population in young years. In fact, the typological series from | to IV
group, similar to the states scale with social potential, is increasing.

Group V clearly violates the “scale”, but if you swap groups IV and V,
the scale remains. The average age here is 35 years old, but women
predominate in it, the share of high educated is second only to group IV. In
terms of social potential, this group also lags only behind what has
“achieved” success IV.

The changes’ dependence in the material situation on the type of
adaptive behavior strategies is analyzed (Pic. 5).

So, 45% of social services clients in the region are either low
adapted, or take a passive position, and are represented by older people,
retirees, which indicates the difficulty in adapting the "Soviet" generation to
new socio-economic conditions that require an active life position and
responsibility for own life and well-being. The adaptive behavior active
variant is shown by the younger generation's clients, mostly with higher
education. Thus, we have a separation of adaptive behavior types
according to the value ideas orientation - traditional values, collectivist

orientation and paternalism expectations from the state, and individual,
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liberal values that imply pragmatism and responsibility for one’s own life.

So, the families’ situation has changed for the better only in the IV
and V adaptive groups, in others deterioration is noted.

2. The social services customers’ actual problems and needs
(reasons for appeals to social services, relevant social services).

In pic. 6 are presented the reasons for respondents to social services

(the content analysis results).

70%
64%

60%

50%

40%

30%

20%

10% -

0% -

Has changed for the Has not changed Has changed for the Difficult to answer
better worse

Pic. 5. Changes in the material situation of adaptive behavior
various groups
The main clients appeals’ purpose to social service are: social
services at home (patronage) - 43% among the elderly, chronically sick
and people with special needs. Such activities can be provided by public
services’ and organizations’ social lawyers, as well as volunteers, religious

organizations representatives. A very urgent need is the material charity

119



Innovative Solutions In Modern Science Ne 2(29), 2019

assistance from charitable foundations, private sponsors, focused
primarily on the poor. Assistance in employment (27%), medical and
social services (28%) and assistance in organizing leisure activities (24%)
were very relevant services. Of particular importance, as evidenced by
foreign experience, is the creation of interest clubs, territorial centers for

people with special needs, training courses and retraining.

Other; 5% Receiving material

Employment; 27% aid (charity);37%

Medical and soci

: slegal adviceand
assistance;2

bunseling;22%

Social-
psychological

counseling; 20%
Social serviceat

home (patronage);

43% recreation
(]

organization
Psychological (interest club);
trainings;13% 24%

Pic. 6. The reasons for appeals to social services (the content
analysis results of respondents' statements)

In pic. 7 is presented the ranking of the most popular social services
that respondents would like to receive from social services.

The dominant character accentuations distribution was carried out
taking into account the average values on a scale from 0 to 18 points. So,
the greatest indicators found an alarming type’s dominance of character
accentuation. Such clients are characterized by low contact, uncertainty,
minor mood. Rarely come into conflict. Character traits of the dysthymic
type: low contact, passivity, thought inhibition, pessimistic mood, lead a
secluded lifestyle. Also, a significant figure was found in the accentuation
stuck type, which contributes to the formation of personality neurotic

reactions, which are manifested in obsessive thoughts and actions.
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So, the social services current areas are working with the population’s
vulnerable groups: orphans, drug addicts, elderly people, people with

special needs, people returning from places of detention.

Socio-economic services

Information services

Social-pedagogical services

Social and medical services

Psychological services

Legal Services

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Pic. 7. The services that social services clients would like to
receive (it was possible to choose several options)

The social work client - a person, who suffered from objective
difficulties or subjective difficulties, is a social worker help recipient and is
registered in the social service. In social work, depending on the level of
its action, there are various client typologies: a certain individual acts as a
social work client (a neglected child, a woman who has been subjected to
violence, a person suffering from alcoholism, an elderly person, a disabled
person); self-help group school class; student group)a social work client is
a local community (individuals living in a common area, in one locality,
people are similar in national, a common culture, people, united by the

socio-economic situation or a difficult life situation).
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