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CALCULATION OF STEEL PIPELINE CORROSION DEPTH
FOR VARIOUS CONDITIONS OF ELECTROLYTE SOLUTIONS
IN CRACKS

Stepova O., Stepowyi Ye.
National University «Yury Kondratyuk Poltava Polytechnicy, Ukraine

Abstract. On the basis of the electrochemical corrosion mathematical
pipeline model in the insulating coating crack under the action of an aggressive
electrolytic medium towards the pipeline metal, the dependence was obtained that
allows to calculate the corrosion depth of the pipeline wall during the work of macro-
galvanic corrosion couples in the conditions of stable and periodic stay of the
aggressive solution in the damaged zone. Theadvantage of this model is the ability to
predict the development of corrosion over time regardless of the corrosive electrolyte
chemical composition, the possibility of obtaining necessary design parameters for
operated structures. The developed dependencies of the pipeline section corrosion
depth make it possibleto plan rationally the repair work, to predict the real terms of
the structure work, to review the operation mode, etc. The obtained results allow us
to more reliably evaluate the bearing capacity of structures that operate in conditions
of aggressive medium with cracks.

Keywords: steel oil pipeline, electrochemical corrosion, galvanic element,
corrosion rate, corrosion depth, residual life.

Ukraine has a developed network of main oil pipelines, petroleum
product pipelines and gas pipelines, the average life of which is more than 30
years. The first built oil pipelines have been operating for more than 48 years
[1, 2]. Thelong-term interaction of the metal pipe with the environment leads
to the intensification of corrosion processes, to the degradation of the wall
material physical and mechanical properties of the steel pipe.The lifetime of
Ukrainian main gas and oil pipelines systemis in many cases approaching
the planned one. The numerous corrosion damage of the outer surfaces of
pipes has been found thataggravates the problem of further reliable and safe
operation. Qil pipelines operate under influence of various factors, which
include temperature fluctuations, corrosive — aggressive media with a wide
spectrum of their parameters, dynamic loads, etc. The most negative
influence on the life of pipelines is corrosion — aggressive media [4, 5, 6].
Corrosion-hazardous sections regardless of the medium corrosive
aggressiveness indicators and the presence of earth currents include:
floodplain; irrigated land; swamps and waterlogged soils; underwater
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transitions; industrial and household drains; rubbish and slag dumps; field
warehouses of mineral fertilizers [7]. Corrosion may be aggravated by the
occurrence of galvanic couples in the case of alternation of different
composition soils under the influence of temperature factors, technology-
related human activity, due to the development of microbiological organisms.

The analysis of the causes of pipeline failures shows that the most
frequent damage of steel tubes are blowholes, caused by corrosion of pipes
[8, 9]. The process of working outthe design service life takes place against
the backdrop of the metal pipe electrochemical corrosion development, which
causes a decrease in the structure wall thickness, and therefore a gradual
decrease in the structural life.

The question of evaluating the actual technical condition of
technological equipment and pipeline networks in the oil and gas industry is
particularly relevant because of the need to extend the life of the objects that
have finished off their guideline life, as well as to ensure reliable and safe
operation of such facilities [10].

As it was proved by Severnev M. M. [6], in the case of two-sided
corrosion, the average losses per year for carbon steels are ~140 g/ nm?,
which corresponds to avalue 0f0.035 mm, for processes of corrosion damage
development, the speed is insignificant, while actual and necessary
consideration is given to the possibilities of local corrosion, as well as other
types of corrosion damage development. Especially dangerous is the
combination of corrosion and mechanical factors, because their joint action
may result in corrosion cracking, corrosion fatigue and fretting oxidation.

One of the ways to improve environmental safety and durability of oil
pipeline exploitation is taking into account factors that characterize corrosion
processes on metal pipes, thus preventing the formation of cracks on the
surface and oil leaking.

Some methods for assessing the residual life and durability of steel
transport structures that work in aggressive environments are based on
calculations that do not include characteristics of corrosion processes in
sections of structures. Corrosive processes in steel sections are mainly
presented by empirical relationships thatare associated with the presence of
cracks in the insulating coating.

Proceeding from the above-said, the ecological safety provision of the
oil pipeline section exploitation by monitoring the corrosion electrochemical
parameters in the pipeline sections is relevant. The issue of residual life of
existing steel pipes correlates to the definition of pipeline wall thickness. The
urgency of such tasks is beyond doubt in many regions of the world.
Moreover, one of the priorities of the XXI century is the problems of
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environmental safety and environmental monitoring. Hence, the main task is
to provide the reliability and safety of pipeline systems.

1. Main body. When studying the oiltransportation systemof
Ukraine, authors [11] noted that its reliable work and safe operation is
possible only with appropriate scientific and technical support. The problem
of reliability should take the main place in international and national
legislation.

In the works [12, 13] the reliability factors of oil pipelines and
resources ofthe underground geological space, the corrosion process of main
oil pipelines in soil conditions were investigated, operation problems of
underground objects, the state of the oil transportation systemlinear part, in
particular, in Ukraine, were analyzed. The results of researches point to the
research line importance.

Asitis known, the reliability of pipelines is formed at the design stage.
The calculation of the structural strength on the basis of the building
mechanics methods with the use of stock factors cannot fully take into
account the variety of the structure operation conditions.

Application of aerospace methods for controlling the condition of the
pipeline, the magnetic and ultrasonic flaw inspection pigs of the new
generation definitely gives a picture of the structure actual state,and allows
to preventthe possible emergency situations. On the other hand, to carry out
such monitoring is quite costly.

Periodic diagnostic survey of oil pipelines allows to predict the growth
of the corrosion damage depth and to prevent possible emergency situations
at certain linear sections [14].

The main role under providing the environmental safety of pipeline
operation in the development of corrosion damage (cracks) belongs to the
study of corrosion depth and dynamics.

There is a known method [15] for forecasting the dynamics of the
pipeline corrosion depth, which is carried out on the basis of two or more
measurements of the wall thickness according to the formula

365Y; AS;+AS,+-+AS,
= E+ Q)
where 71, is corrosion speed in the section of the pipeline which is
controlled in the operation conditions, mm / year;
AS is the difference of wall thicknesses at points in the period of
control measurements mm, indexes 1, 2, ... n denote control point numbers;
Te is the operation time between the control measurements, days;
n is thenumber of measurement control points (not less than three).

I
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However, this model does not take into accountthe corrosion process
conditions.

The authors [16] use the expression to determine the thickness of the
wall and calculate the depth of corrosion

InAS=a—pTt + (y+ eDint, 2

where A4S is corrosion depth per hour T, mm (mm),

t— is time, (hours)

T — is an absolute temperature of metal on the pipe surface, K,

a, B, v, € are coefficients depending on the material of the pipes, the
type of raw materials, etc.

Such methods for assessing the corrosion depthdamage on sections of
transport structures that operate under aggressive media are based on
calculations that do not take into account the characteristics of corrosion
processes. Corrosive processes in steel sections are mainly represented by
empirical dependencies, which are not associated with the availability of
cracks in the insulating coatings.

In publications containing the description of methods for calculating
the corrosion wear rates on the basis of operational control data, it is noted
that the calculation is empirical. In the investigated methods, factors that
considerably increase the calculation error [17-21] are taken into account.

Scientists have proven that the main role in assessing the safety of
pipeline operation in the presence of cracks in the insulating coating belongs
to the study of the corrosion speed and depth.

Well-known methods for assessing the metal state by the results of
corrosion tests suggestthe use of quantitative indicators [22, 23]. The weight
corrosion index is defined as theratio of mass loss to the sample surface per
unit time. The deep corrosion rate is used for the assessment of both
continuous and local corrosion. The actual corrosion rate can be determined
by the volume of the evolved gases relatively to the surface of the sample for
a definite period of time.

Taking into account that the corrosion of steel with cracks is
electrochemical, recent developments, on calculations of corrosion losses, are
more oriented to the use of electrochemical and electrical parameters such as
corrosion current density, electrode potential, metal polarization in cracks,
electrical resistance of insulating coating. The advantage here is that these
parameters can be obtained directly from the structures that are being in
operation.

The way to accident-free operation of the pipeline technology can be
in monitoring and controlling the electrochemical parameters characterizing
the development of steel electrochemical corrosion process.
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The practical electrochemistry says that the search for corrosion
characteristics in a metal in the electrolytic medium can be reduced to the
determination of the electric potential and current distribution onits surface.
This makes it possible, when investigating pipeline steel corrosion in cracks,
to use general approaches to calculations of stationary electric fields, which
are developed in theoretical electrical engineering and sections of
mathematical physics.

Hence, despite numerous studies, the need to develop new
dependencies forthe assessment of corrosive processes that take into account
local environmental influences, special features of the exploitation of
underground steel pipelines, remains relevant.

The purpose of this work is to develop dependencies that allow to
calculate the loss of the cross section in the crack of the insulating coating
under the action of an aggressive electrolytic medium towards the metal
pipeline.

To achieve this goal the following tasks were solved:

— on the basis of the mathematical model of a local corrosion element to
develop a dependence that will allow to calculate the steel pipeline corrosion
depth in the crack of the insulating coating, which would be based on real
parameters obtained during the examination of structures;

—todevelop a method for calculating the pipeline section corrosion depth the
in the crack of the insulating coating in the conditions of the aggressive
solution periodic action, which is focused on the periodic monitoring of
electrochemical parameters in real structures.

The long-term interaction of the metal pipe with the environment leads
to the intensification of corrosion processes, to the degradation of the physical
and mechanical properties of the pipe wall material [3]. Pipelines designed
and manufactured in accordance with the requirements of the normative
documents must be resistant to the environment. However, defects in the
manufacture and damage contribute to the beginning and development of
pipeline corrosion processes [4]. As a result, the risk of accident hazards
increases, which adversely affects the environmental safety of the operation
of oil pipelines. BExploitation of oil pipelines is inextricably linked with the
corrosive destruction of oil and gas equipment, industrial pipelines, in
particular.

The study of the operation conditions of pipelines in the soil
environment shows that, despite the use of various measures, the number of
pipeline accidents due to corrosion is about 27% of the total.

An important factor in providing the accident free operation of
underground oil pipelines is the protection oftheir surface from soil corrosion
with high-quality insulating coatings. Among the wide range of insulating
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materials, the dominant positions in the oil and gas complex of Ukraine
belong to less effective in terms of anticorrosion but cheaper mastic coatings
on the petroleum bitumen basis. Though, in the course of their operation,
there is a significant damage to the insulating coatings.

The frequent defects of the insulating coating are rust-through damage
and insulation layer separation.

In underground pipelines with sections where insulation is damaged,
the anode and cathode polarization characteristics of steel are significantly
changed, and as a consequence, the steel potentials in these points. Such
sections greatly influence the pipeline corrosion development, creating the
conditions for the emergence of macrocorrosion couples. In view of the fact
that the exploitation of the oil pipeline with sections where the broken
insulation is provided with the metal pipeline electrochemical corrosion,
attention should be given to the corrosion process characterization when
examining the pipeline. The current of galvanic coupling data is a universal
indicator for calculating metal losses in cracks.

So article is devoted to the question of calculating the corrosion
damage degree of the pipeline section, namely, the definition of the corrosion
damage depth due to the electrochemical corrosion development.

Being a capillary-porous material, insulating coating is a second class
conductor, therefore the steel corrosion process in it can be considered from
the standpoint of ordinary electrochemical corrosion of metals in electrolytes.
In most cases, which can include the pipeline corrosion in the crack, the
heterogeneous mechanism of the metal destruction prevails. Herewith,
certain parts of the metal surface are cathodes (pipeline under the insulation
layer), and the other - anodes (pipeline in the crack).

The main characteristic of the electric field is the potential for which
it is possible to find the corrosion current density according to the known
Ohm law in the differential form:

i=y3e ®)
where y — is the electrolytic medium electrical conductivity;

N — is the normal line to the corrosive metal surface;

¢ is the potential.

Let us consideran electric field near a heterogeneous electrode whose
model consists of 2 sections of arbitrary width that differ in stationary
potentials.

The local corrosion element is represented by a pipeline section under
an insulating coating (cathode)and a section with a pipeline in a crack under
an electrolyte (anode) (Fig. 1)..
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oil pipeline

Fig. 1 — Scheme of a local corrosion element on a pipeline in an
insulating coating with a crack: a — general form; b — calculation model, ¢ —
distance between the middle of the sections; 2a — width of the anode section; 2
(c - @) — width of cathode section; 1— pipeline; 2 - insulating coating; 3 — crack;
4 —electrolytic medium (aggressive liquid).

The definition of the electric field potential distribution in this case
can be reduced to the solution of the two-dimensional Laplace equation:

9% 9%
et oy =0 “)

where ¢ is the potential;

X, y are the current coordinates.

The solution of equation (4) undercertain boundary conditions can be
obtained by the Euler-Fourier method and taking into account that

i = —y (22

L= y(dy)yzo

we obtain an equation for determining the current density distribution
on the surface of a single local element:

2Ea-EQ)y si nka mkx
i) = 2y e

n——Ccos—
C C

©)

k(1428

The current density on the local element surface varies in length.
Integrating the expression from 0 to a, we find the anode current of a single
element [24]:

mka
1-€0S 22—

=Ry ©)

™ e(1+472L)

Thus, the problem of modeling the steel electrochemical corrosion in
the crack of the insulating coating during the action of an aggressive metal
electrolytic medium, which comes down to the determination of the
heterogeneous electrode stationary electric field, is solved. The advantage of
this model is the ability to predict the valve corrosion development overtime,
which is important in determining the reinforced concrete structure residual
life.

The pipe wall thickness is one of the main parameters that affects the
changes in the stress-strain state of the structure, but also, therefore, on its
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residual life. The pipeline cross-section changing leads to a change in the
distribution of stresses in the pipeline and contributes to the development of
environmentally hazardous situations. The pipe wall thickness depends on
the working pressure of loads, structural characteristics and strength
redundancy, including allowance to uniform corrosion loss.

In order to calculate the cross section area loss under the constant
being of an aggressive electrolytic solution in the damaged insulation zone,
the pipeline corrosion depth dynamics during the operation of the galvanic
element "pipeline having damaged insulation — the pipeline under the
insulating coating” is cgnsidereglt[ZS].

)

nhyay = 7,87mDyay
where V is the volume of the corroded metal in the crack, cm?;
Do is the initial diameter of the reinforced bar, cm;
K is the electrochemical equivalent,g/ A h;
t—is corrosion time, h.;
7.87 —is specific gravity of metal reinforcement density, g/ cmd;
| —is galvanic couple current, A;
ay is the of the valve section length under the normal crack to be
damaged, cm.
Consequently, taking into account (5) from formula (6), we have
wka
1—C0S 2=

_

K 2(Eq—ER)Y v oo >
i— t 8
=1 k(1 k:L) ( )

"~ 787Dy ay 3

The frequency of penetration into the crack of an aggressive solution
will affect the hourly average current strength of the galvanic couple, and
hence the steel corrosion rate in the crack.

The hourly average current strength increases with the increase in the
frequency of penetration aggressive solution into a crack, but until the
cathodic limitation of the process occurs, as solution saturation stops the
oxygen inflow.

The pipeline section corrosion in the crack reaches the most active
phase when on its surface a moisture film is formed. Herewith, the moisture
film thickness is that the anode process in it is not yet slowed down, and there
are the most favorable conditions for the cathode process development in the
pipeline section under the insulation coating.

On the basis of the above said it is possible to assume that the steel
corrosion process in the cracks of insulating coatings is a special kind of
electrochemical corrosion, where the features of both atmospheric and
electrochemical corrosion of steel which is completely immersed in a liquid
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electrolyte are manifested.With regular periodic moisturization, it is possible
to predict further steel losses proceeding fromthe next calculation.

The instantaneous wall thickness loss V' = 4D / At is defined as the
limit of the average velocity, provided that the time interval Az is unlimited,
that is,

v=1im2="22 ©)

Thus, the velocity of changein the pipeline wall thickness is the time
derivative of the initial wall thickness size. It is also clear that the rate of
change in the wall thickness will be proportional to its size.

Consequently, the dependence of the change in the wall thickness of
the pipeline section from time t can be regarded as a derivative in time

2 =—rD (10)

where r — is the relative rate of wall thickness decrease, which
depends on the grade of steel, the original wall thickness aggressiveness of
environment.

After integration we get

InD = —rt+ Ina
where integration constant A=Ina.
From the last equation after exponentiation we have
D=ae ™ (1)
If the initial thickness of the wall of the pipeline D = Do is known at

the initial time t = 0 (at the beginning of the structure operation), then
rx0

substituting these values in (11), we obtain: D, =axe™ ™, from which
a=D,
Then (11) is
D =Dye ™ (12)

To determine r (specific velocity of wall thickness reduction), we take
logarithm of the both parts of equation (12)

InD = InDy— rt. (13)

Using equation (13) it is possible to calculate the values of r for two
known values of the cross sections D1 and D2.

The thickness D1 is determined at the time of the tests t; at the

maximum current of the galvanic couple (when moistening), and the
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thickness D2 is determined by the time t2 before the next wetting when the
stable minimum value of the galvanic couple current is reached

D, = Dye""z. (19
Then:

InD, = InDy —rty,
InD, = InDy — 1t,. (15)
We subtract the second equation of system (15) fromthe first one

nD; — InD, = —rt; — (—rty) = r(t,— tq)
from which

= InD, —InD, (16)
=ty

Consequently, the formula (12) can be written as follows:
_(lnD1—lnD2)
D=Dje \ &t ()]
The pipeline wall thickness in the crack after the time interval ty is

_n _ 2K
D1=D, 7,871'[D0ayt1' 18)
Similarly, it is possible to find the wall thickness the over time t2
2KI
D, =Dy— 7'87@1% tye (19)

The residual wall thickness of the pipeline at any time t from the

operation beginning or preliminary examination is
lnD1—lnDz)t

AD =D, — Doe_( t2_t1

(20)
or

InD1—InD2

AD = Dy(1 —e ) )

In the case of irreqular periodic moisturization of the structure, steel
corrosion calculations are also performed according to the average value of
the galvanic couple current.

On the basis of the sample data of the measurements, the average
current value, the mean square deviation, are found,and further, assuming
thatthe law of the sample data distribution is normal, with a probability of
0,997, according to the rule of "three sigmae”, the mean value of scattering
limits is obtained:

s=1=x30,

where: | —is the average value of galvanic couple current;

O -is the mean square deviation.

16



On the basis of the developed mathematical model of the galvanic
corrosion element work in the steel pipeline section, the dependence is
obtained that allows us to calculate the corrosion damage depth of the
pipeline section with a constant and periodic penetration of an aggressive
electrolytic solution into the area of damaged insulation.

Dependencies make it possible to predict the development of
corrosion in time, regardless the aggressive electrolyte chemical composition,
the possibility of obtaining the required calculation parameters from the
structures which are used.

By studying the dynamics of the pipeline section loss in the crack of
the insulating coating, it is planned to develop a methodology for assessing
the residual life of the pipeline sections for bearing capacity and suitability
for further operation.

2. Conclusion. Based on the mathematical model of the work of a
local corrosion element, the dependence has been developed that allows
calculating the loss ofthe cross-sectional area ofthe steel pipeline in the crack
of the insulation coating under different conditions ofthe aggressive solution
penetration. Dependencies are based on real parameters obtained by a non-
destructive method during the structure examination. The calculation study
of the cross-sectional area relative loss of the steel pipe during its corrosion
in the crack of the insulating coating showed that direct corrosion tests are
compliant with the current values of the macro-galvanic couples. The
developed dependencies of the pipeline cross- section area losses make it
possible to plan rationally the repair work, to predict the real terms of the
structure work, to review the operation mode, etc. The obtained results allow
us to more reliably estimate the bearing capacity of cracked structures
operating in aggressive media conditions.
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CYYACHI IMIIAXOAU TA OCHOBU METOJOJIOTTi PO3POBKH
1 IPOTHO3YBAHHSA PO3BUTKY JIOTICTHMHOI CTPYKTYPHU
PEINOHAJIbBHUX CHUCTEM IIOBO/UKEHHSA 3 BIIXOJAMMU

Bbpeayn B. L, kaun. texd. Hayk

Hayionanvnuii ynisepcumem «llonmagcvka nonimexHixka
imeni FOpis Konopamiokay, Yxpaina

Anotauis. [Turarss mozno 300py, yTHIi3alii Ta 3aXOpOHEHHS BiIXOIiB
BHUPOOHHMIITBA Ta CMOXKHBAHHS aKTyalbHI MPAKTHYHO /IS BCiX perioHiB Y kpaiHu
36ip, TpaHCIOPTYBaHHSI Ta BUOAICHHS € B3a€MOIOB’SI3aHMMH €TallaMd  Mp OLiECY
peKyIbTUBALI] HACETIEHNX IYHKTIB. Y paMkax po3poOieHHs PerioHanbHOTO IUTaHy
MOBOKEHHA 3 Bimxonamu B [lonraBerkiit obmacti go 2030 poky (mani — PITYB a6o
perioHanpHMil  IUIaH) HEOOXiTHO  CTBOpHUTH Ta  3abe3medntd  e(eKTHBHE
(yHKIIOHY BaHHSI CHCTEeMH MOBOMKeHHs 3 Bimxogamu B IlonrtaBebkiit ob6iacti.
TexHiKo-JIOTICTUYHA CKJIaJ0Ba CHUCTEMH IIOBOJDKEHHS 3 BIIXOJaMH € CYTTEBOIO
OCHOBOIO, SIKa BU3HAa4a€ e(EeKTHBHICTb YCi€l CHCTEMH IIOBOUKEHHS 3 BIIXOJaMH.
OcobnuBoro 3HaueHHs HaOyBalOTh JIOTICTHYHI MHUTaHHSA Ha JOBTOCTPOKOBI Ilepioan
IUIaHy BaHHS [P BIIP OBA/DKEHHI 0aratoeTanHuX TpaHCIOP THUX KOHLEMIHH. AJte, mo-
mepiue, MepCHeKTUBHUN Tepiof, 3aKiajJieHHil B pErioHaATbHOMY IUIaHi, CTAHOBHTH
me 9 pokis. [To-npyre, perionansHuil Iian nependadae pi3sHOMaHITHy peasti3alio.
IMo-Tpere, icHye psa ¢akTopiB, SIKi BIUIMBAIOTH HAa CTPYKTYpPY Ta HepCHEKTHUBH
PO3BUTKY JOTICTUYHOI CKJIAJOBOI CHCTEMH MOBOJDKEHHA 3 Bimxomamu. Lli oOctaBuHU
OOIPYHTOBYIOTh ~ HEOOXIIHICTH  pO3pOOKM YITKOI  METOAMKH TP OBEICHHS
KOMIUIEKCHOTO ~ aHali3y  TEXHIYHOI Ta  MarepiajlbHO-TEXHIYHOI  CKJIamoBOl
perioHaIbHOI CHCTEMH TOBODKEHHS 3 BIIXOZaMH IS KOXKHOTO TepHTOpiajibHOTO
YTBOPCHHS SIK HEBiJl’€MHOT YaCTHHH P ETriOHAIbHOI CHCTEMH YTIp aBJIiHHS BiIXOJaMu,
a TaKO’K MOJIMBHUX NEPCHEKTUB 1i pO3BUTKY .

MODERN APPROACHES AND FUNDAMENTALS OF THE
DEVELOPMENT METHODOLOGY AND FORECASTING THE
DEVELOPMENT OF THE LOGISTICS STRUCTURE OF
REGIONAL WASTE MANAGEMENT SYSTEMS

Bredun V., Candidate of Technical Sciences, Associate Professor
National University «Yuri Kondratyuk Poltava Polytechnicy, UKraine

Abstract. Issues related to the collection, disposal and disposal of production
and consumption waste are relevant for almost all regions of Ukraine. Collection,
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transportation and disposal are interrelated stages of the settlement reclamation
process. As part of the development of the Regional Waste Management Plan in the
Poltava Region until 2030 (hereinafter referred to as the Regional Waste M anagement
Plan or Regional Plan), it is necessary to create and ensure the effective functioning
of the waste management systemin the Poltava Region. The technical and logistical
component of the waste management systemisan essential basis that determines the
effectiveness of the entire waste management system. Logistics issues for long-term
planning periods are of particular importance when implementing multi-stage
transport concepts. But, firstly, the prospective period laid down in the regional plan
is only 9 years. Secondly, the regional plan provides for various implementation.
Thirdly, there are a number of factors that affect the structure and development
prospects of the logistics component of the waste management system. These
circumstances justify the need to develop a clear methodology for conducting a
comprehensive analysis of the technical and logistical component of the regional
waste management system for each territorial entity as an integral part of the regional
waste management system, as well as possible prospects for its development.

st perioHanbHOTO PiBHSI MOBODKEHHS 3 BIIXOJaMU BU3HAYaJIbHUMH
(daxkTopaMu EKOHOMIYHOI, TEXHOJIOTIYHOI Ta EKOJOIrT4HOi e(deKTUBHOCTI
CHUCTCMH TIOBO/DKCHHS 3 BIIXOJAMH € IHUTaHHA PO3POOKM KOHIICIIIi
JIOTICTHKK 300py KOMYHAaJbHHX BIOXOAIB, Yy TOMY 4Hcii moOyToBux. Mwu
3YMUHUMOCH Ha JIOTICTHYHO-TEXHOJOTTYHUX (aKkTopax OpraHizailii cucTem
YIpaBIiHHA BiIX0JaMH PETIOHAJLHOTO Ta MICIIEBOTO PIBHIB.

B VkpaiHi Ta CBITI peryaipHO NPOBOJATHCSA MOCTIHKEHHS 00
PI3HHX acIIeKTIB MOBOKCHHS 3 TBEPIMMHU MOOYTOBHMH Bimxogamu. Tak, y
po6oTi [1] mochmipkeHOo 3acTOCYBaHHsS MPHUHIHUIIB CHCTEMHOCTI, IUIHOBOT
iepapxii, EKOHOMIYHOT Ta €KOJIOTIYHOT e(DEKTUBHOCTI MPH PO3POOII CHCTEM
yIpaBliHHA 30UpaHHsIM Ta 3axopoHeHHsM TTIB.

Tak, 3arampHi acmektd 3a0e3medeHHS e(EKTHBHOCTI CHCTEM
YOpPAaBIiHHSA BiIXOZaMH, IO 3a0e3MeUyIOTHCS JIOTICTHYHOIO CKIIAJI0BOIO
PO3MIHYTI y po00Tax pi3HUX aBTopiB. ABTOpH [2, 3] HA OCHOBI 3arajJbHOTO
aHAN3y IIXOB O MOJCIIOBAHHA Ta IMiTamii sSK €TaIiB IPOEKTYBaHHI
CTBEpKYIOTh, IO KOMIUIGKC 3aXO/iB  3aCHOBAaHHX Ha MOJCIAX
IHHOBAI[IHHOTO TIOBO/DKEHHS 3 MartepiallaMH, 3aCTOCYBaHHI OIlepaTHBHOI
KOOpIMHANIl Ta oOmTUMi3amii MapuipyTiB 3a0e3MeuyioTs BHPIIICHHS
npoOneMu MichkMX BimxomiB. CmiBmpar Jep)kaBHOTO, IPHBATHOTO |
TPOMAJICBKOTO CEKTOPiB y cdepi po3poOKH pillieHb CIPUATAMYTh CTAIIOMY
VOpPaBIMiHHIO BiAXOJaMH, OCOOJIMBO B KpaiHax, IO pO3BUBAIOTHCH,
JIOTIOMO’KYTh ONTHMI3yBaTH 3arajbHy CHCTEMY PErioHajbHOTO Ta MICIeBOTO
YOpaBIMiHHA BimxomamMu. Ha naHOMy eTami CTaHOBIEHHS pETIOHAIBHHX
CHCTeM ITOBOJDKEHHS 3 BIIXOJAMH IIi ITOJIOXKEHHS aKTyasbHi 1wl YkpaiHw.
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VY po6orti [4] aBTOpH PO3MBIIAIOTH 3arajbHi KOHICTI IIaHyBaHHS
cucTeM 30MpaHHSA BiIXOMB. 3a X AYMKOIO, CTpaTerii 300py BiIXOIiB Mae
0a3yBaTHCh Ha HACTYIHHX IIPHUHIAIAX:

- OCHOBHI XapaKTepUCTHKH CTpaTerii yNpaBIiHHA BiAXOJaMH
(HampuKIIa, KUTBKICTE OKpeMo 3i0paHux (pakuii BiIxomdiB);

- IiTi, BCTAHOBJICHI B CTpaTeTii YMpPaBIiHHA BigxomaMu (HAIpPHKIA,
JacTKa OKpeMO 3i0paHWX BIOXOMIB BiJ 3arajJbHOi KUTBKOCTI 3i0paHHX
BiIXOMiB, piBeHb JOMINIOK OKpeMo 3i0paHux Qpakmid, noxomm Big
BTOPHHHOI CHPOBHHN);

- XapaKTepUCTHKH  Teputopii 300py (HampuKiman,  IIUBHICTH
HaCeJIeHHS Ta OCHOBHI THITH JKUTIA);

- MIOTOYHE €KOJIOTTYHE CTABJICHHS Ta ySBJICHHS MEIIKAHIIB;

- Oymp-siKi iHII crmenudiyHi yMOBH, IO BIUIMBAIOTh Ha 30MpaHHS
BiIXOIB (HANPUKIAJ, BiIOBiIHA NPUCYTHICTh TypPHCTIB/MaHAPIBHUKIB Ta
iH.).

B sikOoCTI OCHOBHHX NUIIXIB ONTHMi3allii JOTICTUKH 300Dy BimxoIiB
aBTOpH poOOTH [S] IPONOHYIOTH:

— BCTAHOBJICHHS, J¢ 1€ JOULUIPHO, aIbTEPHATUBHUX CHUCTEMHU 300Dy,
Takol sIK MHEBMATHYHA CHCTEMa B MIChbKUX pailoHax;

— BUKOPUCTAHHS TEXHOJIOTIi KOMIT FOTEPU30BAHOI MapHIpyTH3alil Ta
IUTAHYyBaHHS PEXUMY poOOTH TPAaHCIIOPTHHX 3acO0iB;

— BHBUCHHS MOXIIMBOCTEH CITIBIIpAIli 3 CYCiIHIMH OpTaHi3amissMu 3
YTHIT3AIl BiXOIiB;

— MOPIBHAJIGHUH aHalli3 CIIOKUBaHHS MaJMBa/eHepTii Ta/abo BUKUIIB
COz;

— BKJIOYCHHS OJHOTO a00 KUTBKOX ITOKAa3HUKIB HAaBKOJHMIIHBOTO
CepelloBHINa, TAKUX SK KyMYJSITHBHHUA TOIUT Ha €HEpTilo Ta/ abo BUKHIU
COz2, y mporec po3poOKH MapIIpyTHOT MepexXi Ta aNrOpUTMIB ONTHUMI3allii
MapupyTy;

—  BCTaHOBJICHHS TeNEMATHYHOTO O0JaJHAHHS B CMITTE30MpaibHi
aBTOMOOIN 11 oNTHMi3aIii MapmpyTy B PeKHMi peaJbHOTO 4acy Ha OCHOBI
GPS Ta HaBYaHHS BOJIIB TEXHII[I €KOJIOTIYHOTO BOJIHHSI.

Psan poOiT mpuCBsUeHO NOCITIDKCHHIO YHPABIIHHSA TPAHCIIOPTHUMH
MOTOKaMH TIPW YTIPaBIiHHI BiIXoJaMH Ha perioOHAILHOMY piBHI. ABTOpH
aKIEHTYIOTh yBary Ha pI3HUX CKIAJOBHX. EKOHOMIUHIM CKIIaJOBii
yTwimzamii BixomiB [6] Ta JOTICTHYHO-TEXHO JIOTIUHINA [7].

BaxmmBy ponp y 3a0e3medyeHHi e€(QEKTHBHOCTI MiICIEBUX Ta
perioHaNbHUX CHCTEM ITOBODKEHHS 3 BIIXOJaMH Bifirpae palioHaJIbHICTH
BUKOPHUCTaHHS CIICIiali30BaHOTO TPAHCHOPTYy. MeToauka BH3HAYCHHS
pamioHaJbHOT BaHTAXKOIITAOMHOCTI CMITTEBO3IB 3 HAasBHOTO MOJEIBHOTO
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psny aeromoOimie [8] mo3Bosste mimibpaTd  MapkKy aBTOMOOUIA, IO
BIMOBIZIAE MOXKIJIMBOMY 00’€MY INepeBe3eHb 4Yepe3 BU3HAUCHHS IUIHOBOT
G yHKIIl 3 ypaxyBaHHAM BHTpAT JUII KOXKHOI CXeMH OpTaHi3allii 3aX0pOHEeHHS
TBEPANX MOOYTOBHX BiIXOIB.

Astopu pobotu [9] MOBOAATE HEOOXIMHICTH KOMIUIEKCHOT OI[IHKA
TPAHCIIOPTHOTO TIPOLIECY 3 YpaxyBaHHSIM eKCIUIyaTalliiHAX BHUTpAT i
KalliTaJbHUX BKIajgeHb. Ha iX AyMKy, €IMHUM KpHUTEpiEM, 3a SIKMM MOYHA
OoXapaKkTepu3yBaTH BCi TpyIH omepariif, € gac BukoHaHHA. Kpim TorO,
PO3MOMIT oIepaniif 3a 9acOM € OCHOBHOIO 03HAKOIO HAMITHOCTI TpaHCIOPTY.

I3 Touku 30py HaAiHOCTI 0OMa HAHHS Ta €(EKTUBHOCTI JOTICTUYHO 1
CKJIAI0BOT CHUCTEMH YIPABIIHHSA BiIXOJaMH BaXJMBY pOJb BimirparoTh
NUTaHHS eKcIUTyatawii cmirreBosiB. Tak, y po6oti [10] mpoanamizoBano
BJIACHI NOCTIDKEHHS Ta JOCIIHKEHHS IHIIMX aBTOPiB CTOCOBHO MPOIECIB,
mo BigOyBaroTeCs B cucTeMi «CMITT€EBO3M — YMOBH eKCIUIyaTallii»,
3a0e3meueHHs MAaKCHMaJbHOTO pecypCy [BUTYHIB CIIEI[aBTOMOOLIIB,
AMOPUTMH ONTHMI3allil MEepPIOJUIHOCTI TEeXHIYHOTO OOCITyTrOBYBaHHSA Ta
PEMOHTIB i3 MIiHIMATPHHMH BHIpAaTAMH HA IIIAHOBE OOCIyTOBYBaHHSA Ta
BITHOBIICHHS MPAIe3[ATHOTO CTaHy.

CyuacHi HayKOBi NOTJISAM HA TPAHCIIOPTHE OOCIyTOBYBAaHHS CHCTEM
300py NOOYyTOBUX BiIXOJIB, MO3UTUBHI, TaKk 1 HEraTHBHI CTOPOHHU
XapaKTepu3yBaHHs TEXHOJIOTIYHUX NpoLeciB 300py TBEpAUX MNOOYTOBUX
BiIXOAIB Ta MEpPEeAyMOBH [ TMOJANBIIOTO BHUBYEHHS TPAHCIOPTHOTO
00CIIyroByBaHHsl cHCTeM 30HpaHHS MOOYTOBHX BIIXOIB PpO3IISHYTO B
po6ori [11].

Amnanizyouu TEXHOJIOTTYHY €( eKTUBHICTbH BUKOPHUCTaHHS
CMITTEBO3IB OaraTo aBTOpiB AOXOJASITh BHCHOBKY, LI0 HAaHOUIbIIMI BIUIMB Ha
e(eKkTuBHICT, Mae 00’eM Ky30Ba cMiTTeBo3a. TakoK, BaHTAXKOMIIHOMHIC Th
MaHINyJSITOpa Bifirpae BaXJIMBY pPOJIb, OCKUIbKM MOTY>KHUH MaHIITyJsTOP
JO3BOJSIE MiIHIMATH BEJWKI KOHTCHHEpPW [y MOOYTOBHX BIIXOdiB,
CIPHSIOYN 3MCHIICHHIO KUIBKOCTI 3aBaHTAXYBaJbHHX oTepaliid. Maca
CMITTsI, IIO MEPEBO3UTHCS CMITTEBO30M, HE Ma€ iCTOTHOTO BIUIMBY Ha HOTO
e(DeKTUBHICTh, OCKUIBKM B OCHOBHOMY 3aJIeXHTh Bil KoeQilieHTa
YUIUTbHEHHSI CMITTSA B KY30Bi.

MaxkcuManbHa [ajbHICTh TIEPEBE3CHHS, NIPU SKiIH BUKOPUCTAHHS
TPAHCIOPTHOTO 3aC00Y CTa€ MPIOPUTETHUM 332 PEHTAOEIBHICTIO MOPIBHSIHO 3
[HOIIMMH BUJAMH TEXHIKH € OJHUM 3 OCHOBHUX TCXHOJIOTIYHHX ACICKTIB
BUOOpY TPAHCIOPTHOTO 3aco0y Ui BIAMOBITHMX YMOB €KCIUTyaTallii 3a
MaKCHMaJIbHOIO TIPOAYKTHBHICTIO [12].

AKTyaJbHAM THTAHHAM I YKpaiHH € OHOBJICHHS CIICLIai30BaHOT O
TpaHCIIOPTHOTO HapkKy. Lle ckimagHe NMUTaHHSA, sSKe Ma€ PsI TeXHOJIOTIIHUX
[13], apxitekrypHO-IUIaHyBanbHUX [14], opraHi3amifHO-KOHIIENTYalbHUX
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ymos [15, 16]. Hanpuknan, y cratri [10] npoanamizoBano po6oTH B rajy3i
CTBOPEHHSI METOAMKH BH3HAYCHHS SKOHOMIYHOI JOLUIBHOCTI IMepexoay Ha
OHOBIICHY CTPYKTYpy TMapKy CIEMiali30BaHOTO  CMITT€30HpaIbHOTO
aBTOTPAHCHOPTY. B OCHOBY METOAMKN MOKIAZCHO PO3PAaXyHOK PI3HHIN MDK
BUTpAaTAMH Ha eKCIDTyaTalild HasgBHOTO TPAHCIIOPTHOTO TIAPKy Ta
3aIJIAaHOBAaHUMH JI0 BBEJCHHS B EKCIUTyaTalilo, a TAKOXX BHUTpaTaMH Ha
po3mimtennst TIIB ua momironi. B po6ori [17] HaBeaeHo aHami3 nepcrnekTHB
BUKOPUCTaHHSA pI3HUX THMIB  CIENiai30BaHOI  CMITTe30HMpasbHOT 1
CMITTETPAHCHIOPTHOI ~TEXHIKM, O3HA4YEHO IIEPCIEKTHBH BHKOPHUCTAHHS
OaraToceKIifHuX cMiTTeBO3iB. OIHUM i3 MPOOIEMHUX aCIEKTIB, 0COOIMBO
IpY TUIAHYBAHHI pETiOHaNBHUX CHCTEM YIIPABIIHHSA BIIXOJaMH € JyXKe
HU3bKA MPEJCTABICHICTh Ha PHHKY YKpaiHW CHemiali3oBaHO! TeXHIKH It
MaricTpanpHux nepese3eHs TTIB.

B ymoBax HOBOrO aIMIHICTPATHMBHOTO TOAUTy BaXIHMBOKO LA
perioniB YkpaiHu € Tema MibkMyHinunameHoOi crmiBmpami. LlikaBuii nocsim,
HanpanbOBaHHUi €BpONEiiCbKUMHU KpaiHaMu, BUCBiTIeHHH y pobOori [18]. Ha
OyMKy aBTOpiB 11 MaluX 1 CepeJHiX MYHIIUNANTeTiB HaHOUIbII
e(eKTUBHOI0O  TPAKTHKOIO €  3alpoOBaPKCHHA  MDKMYHIIMIAILHOTO
CHiBpOOITHHIITBA, SIKE JO3BOJSIE BIPOBADKYBATH 3aXO[M, peajl3alis SKUX
nooauHUi Oyna © 3aHAaOTO JOPOTOr0 Il OKpeMUX MyHIiuumamretiB. Sk
pe3yibTaT Takoi CHiBOpami — MOKPALIeHHS €KOHOMIUYHUX Ta €KOJIOTIYHHX
MOKa3HUKIB CUCTEMH YNPABIIHHS BiIXOJaMH.

MDKMYHIHUNaAbHA  CHIBIpals  Ja€  MOJXJMBICTD  3aJy4Y€HUM
MYHILHTIAJITeTaM :

~ PO3MOJUINTH aIMIHICTPAaTUBHI BHUTpPATH;

~ 3MEHLIUTH COOIBapTICT OJUHUII MPOAYKIii Ta MIABUIIMTH SKICTb;

- 3amyYaTH IHBECTUIIHI KOIUTH, 3ape3epBOBaHI I MPOCKTIB
BU3HAYEHOTO MIHIMaIBHOTO po3Mipy (Hampukian, cIpykrypHi poum €C ta
iHIN  IHBECTUIIIHHI MEXaHi3MH) Ta TIABUINUTA EKOHOMIUHI IMOKa3HHKH
IUIIXOM CKOOPIMHOBAHOTO IIAaHYBaHHs, 3a0€3MeYyI0YH IPU EOMY KpaIluii
3aXUCT HABKOJIMIIHBOTO CEpEIOBHIIA.

MDKMYHIIUITaJbHe CIIBPOOITHUIITBO B  PETIOHANBHUX CHCTEMax
ynpaeiinHs TIIB no3Bosse yHUKHYyTH AyOmroBaHHS POOOTH i MOKpANIUTA
e(eKTUBHICTh BUKOPUCTAHHS PECypCiB, 3MEHIIUTH BUTPATH, MOB’sI3aHi 3
YIpaBIiHHAM BiIX0JaMu. ABTOpH pOOOTH B IHIIMX CBOIX MyOJiKaIisix
BIIMIYaIOTh XapaKTepHHUH ePeKT MDKMYHIIUNAILHOTO CHIBPOOITHUIITBA B
HEBEJIMKUX MYHIIHWIANTETAX, SKHA IOJIra€ B HACTyIIHOMY: BapTICTh
MOBOJDKCHHS 3 BIIXOJaMH TpHU 30UIBIICHHI YacTOTH 30MpaHHSA HE 3aBXKIH
30ubIIy€ThCs. Ha myMKy aBTOpiB, Iieil eekT MOXOauTh Bil KOHIICTIIT
€KOHOMII MacmTabiB TePUTOPid, OCKUIbKH, HATPUKIAJ], OJHA BaHTaXiBKa
MOJKe 0OCJIyroBYBaTH KilbKa MYyHIDUIATNTETIB (0COOJMBO aKTyaJlbHO IS
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HEBEJIMKUX CUIbCHKUX TOCEIICHB).

MyHIIUnamTeTH, sIKi CIIBIPAIIOIOT, Y cdepi TOBOKEHHS 3
Bigxomamu, BimHOCHO n0Ope Bimomi B €Bpomi. Tak, 3a manumu [19] 63%
Mepii Bemmkumx —Mict  @paHmii mepemaiM  yNpaBNiHHA — BiXoJaMH
KOHCOPIiyMy MicT. TakuM YHHOM, MDKMYHIIUITANGHA CHIBIOpPAI JTO3BOJIIE
BIPOBA/DKYBATH HAaMKpamli MpakTHK{, SKi € MOXIMBAMH JIHIIE I
opraHi3aiiii IeBHOTO pO3MIipy, 00 TSI HEBEIMKUX CYCIMHIX MYHIIUITATITE TiB
Taka CHIBOpans MOXe OOXOJWTHCh 3HAYHO JIEUIEBIIE, HDK KOXHOMY
peanizyBati yupasiiaasa TIIB camocTiifHO.

INpukmamoM MbKMyHIDUMaIbHOTO cHiBpoOiTHHUITBa B [lonTaBCHKIi
obmacti Moe cayryBatd criBnpans OmimHgHCHKOI W J[MKaHCBKOI TpoMar,
INonTaBCHKOI Ta PO3TANIOBAHHUX MOPYY TepemKkiBChKOT Ta IHIINX rpoMal,

Sk QakTopm omTEMizamii JOTICTHYHHMX NpoIeciB 3i 300py BimxoaiB
BUJWISIIOTE aBTOpu pob6otu [20]: THm, KUIBKICTH 1 po3rainyBaHHsS 00’€KTiB
00poOKM UM 3aXOpOHEHHs, KOHTCeHHepiB, BHOip KoHIENmii Ta 3aco0iB
TPaHCIIOPTYBaHHS, BUOIp MIBUAKOCTI TPAHCHOPTYBAaHHS, BHOIp MapmIpyTy Ta
BUOIp "acy 300py.

Acnexkti 3a0e3meueHHs] €KOJIOTIYHOT 0e3MeKH JOTICTUYHUX CHCTEM
[21], € wHeBix’emHOIO CKIamOBOI (GOPMYBAHHS CHCTEM YIPABIIHHS
BIIXOJAMU PI3HOTO PiBHS SIK e1eMEHTY ()OpMYBaHHS €KOJIOTTYHO OE3MEeUHOTO
po3BuTKy Teputopiit [22]. B upomy cenci mikasi pesyistatu [23]. ABTOpamu
JIOBEJICHO, IO CTYMiHb EKOHOMIii MajMBa Ta pPIiBeHb HABAHTAXKEHHS Ha
HABKOJIMIIHE CEPEAOBUILIE, AOCATHYTI 3aBISIKM ONTUMi3alil JIOTICTUKH,
3HAYHOIO MIpOIO 3a/eXaTh Bif e(pEKTHBHOCTI omepalii 3i 300py BiIXoIiB.
Tak, HOCHmmKEeHHsS IIOJO0 3acTocyBaHHS cucteM Ha ocHoBi GPS Ta
reoinpopmaliiiux cucteM Ui onTumizanil  30upanmns TIIB y
BemmkoOputanil 1okasano, MO Taki KOMIUIEKCHI pIlIEHHS MOXYTb
CKOPOTUTH TPaHCIOPTHI BiACTaHI Ta MOB’S3aHE 3 MM CIOKMBAHHS NaJMBa
Ha 15% Ta, BiAMOBIAHO, J0 CYIYTHHOI'O CKOPOYEHHS BUCHA)KCHHS BUKOITHHX
pecypciB Ta BHKHIIB y TIOBITpS BHKHAIB OJHOYACHO 30UIBIIYIOUH
MPOAYKTUBHICTS 10 9%.

AKTUBHUH KpYy13-KOHTPOJIb HA TPAHCHOPTHHUX CMITTEBO3aX I03BOJIIE
3HU3UTH BUKOPHCTAHHS NaJIMBa Ta BUKUW TAPHUKOBHX Ta3iB Ha 1-2% s
CUCTEM peTioHalIbHOI JoricThKU [24].

IcHye pso TEXHOJOTIYHMX CHOCOOIB 3MCHIICHHS BHKHIIB  Bif
CIIEIiai30BAaHOTO  TPAHCMOPTy. [IpiopWTeTHI  BapiaHTH  TEXHOJOTIH
BKINOYarOTh [25]:

— CTOM/CTapT 1 BIAKIIOUECHHS XOJOCTOTO XOy;

— [IMHU 3 HU3BKUM ONIOPOM KOYEHHIO;

— ribpuaHi TpaHCTIOPTHI 3aCO00M;

— cIeriani3oBaHi TpaHCHOPTHI 3aco0M Ha NpUpOJHOMY Tasi /
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OioMeTaHi 200 JIBOTANIMBHI TPAHCIIOPTHI 3aCO0M (AM3eNb/Ta3);

—TPaHCTIOPTHI 3aCO0M 3 EJNICKTPOTPHUBOJIOM.

KommekcHe OaratopiBHeBe (TepuTOpiasibHHET abo MicueBHil Ta
perioHalbHUN  PiBHI)  JIOTICTHYHO-TEXHOJIOTTYHE  TUIAHYBaHHS  CHCTEM
MOBODKEHHS 3 BIAXOJaMHM B yMOBaxX CydacHOI YKpalHH Mae ps CBOiX
ocobymBocTelf. OCHOBHHMH TPAKTMYHUMH 3aBJAHHSAMH JOTICTHIHOTO
IUTAaHYyBaHHS PeTiOHANBHIX/ TEPUTOPIaIbHUX CHCTEM 300pY BIIXOAIB €:

— 3a0e3nedyeHHS BCIX HACEJEHHX IYHKTIB HEOOXIIHUMH CaHiTapHO-
0Oy TOBIMH IIPUMIIICHHAMH;

— BH3HAYCHHS ONTHMAaJbHUX pIOIEHP INOJO METOMB 30MpaHHI
BIIXOJIiB;

— 3a0e3neueHHS EKOHOMIYHO Ta  EKOJIOTIYHO  OOIPYHTOBaHHMX
HOPMATHBHO DPETIAMEHTOBAHUX CHCTEM CAHITAPHOTO OYHINCHHS
TePUTOPIif;

—  BHU3HAYCHHS HEOOX|HOT MaTepiajbHO-TeXHIYHOT 0asu;

—  BHU3HAYCHHS HEOOXITHOTO MEPCOHAIY.

VYV TonraBchkiii obmacti y paMkax po3poOieHHs PerioHamsHOTO
A"y ympaemiHHA Bimxomamu [26] (PITYB) peamisoBaHo mnepmmii ertam
BUpILIIEHHS BCHOTO KOMIUIEKCY BHILIEBKAa3aHMX 3aBJaHb. PerioHaabHUM
IUIAHOM TlepenbadaeThCcsl IMOCTYNOBE 3OUIBIICHHS YacTKH HACEJICHHS,
OXOIIJICHOTO IIEHTPAli30BAHOI0 CHCTEMOIO 300py MOOYyTOBHX BimxomiB (i3
3aBmaHHAM 10 90% mHacemenHs obGmacti g0 2030 poxy), 3 OJHOYACHUM
mepexogoM Ao  OaratopiBHEBOI  CIpyKTypu CHCTeMH 300py Ta
TPaHCMIOPTYBaHHA MOOYTOBHUX BiXOMAIB (3MEHLICHHS KIIHKOCTI MOJITOHIB,
30UIbIIEHHS KITBKOCTI COPTYBaJbHO-MIEpEBaHTAXYBAJIBHUX CTAHLINA, poboTa
perioHambHUX cMiTTenepepoOHUX KoMIUiekciB). Ha nanmii gac, 6e3yMOBHO,
3MIHIOIOTBCSl TIEBHI MOTOYHI Wi, aje 3arajbHa KOHLEIIA, mepeadavyeHa
PEriOHABHUAM IJIAHOM, 3aJIUIIAETHCS.

Iepumii etanm — 30ip moOyToBHX BimxomiB Ha Teputopisx TI
(BimmoBinae cuenapiro Nel — ocHoBHuil). Jpyruii etan — TpaHCIOPTYBaHHS
TIIB Bin micueBux mo perioHanmbHux POOB (exBiBajeHT cueHapiro Ne3 —
MepPCIEeKTUBHUI a00 cueHapito Ne2 — anbTepHATUBHUN).

OntuMaipHUKA TPOTHO3 JIOTICTHYHOT CTPYKTYPH MOJKIIMBHUI 32 YMOBH
PO3yMiHHS TeHAEHLIH i PO3BUTKY B IMPOTHO30BAHOMY MEPIOl 3 OIVIAAY Ha
crierdiky perioHadbHuX (aktopiB. Ha mel mepioa iCHYIOTH METOIUKH
PO3BHTKY pCETiOHaJNbHUX cHUcTeM T1oBokeHHs 3 TIIB 3a Bimomumu
noka3Hukamu [27]. [Ipote akTyanbHUM € MATAHHS IPOTHO3YBAHHS PO3BHUTKY
JOTICTHYHUX CTPYKTYp 32 pAaxyHOK B3a€MOJil KOMIUICKCY COIIQJIBHO -
TEXHOJIOTTYHUX ()AKTOPiB, O BUHUKIM IiJl BIUIMBOM PETIOHAIBHUX YMOB.

AHali3 KOHIEMIH PO3BUTKY JIOTICTHYHOI OpraHi3allii perioHaJbHOi
CHUCTEMH YTPABJiHHS BiIXOJaMHU € OJHHUM I3 MIXO/B JI0 BHPIMICHHS 3a7advi
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IIOZ0 3HIKCHHS PH3WKIB peanm3alii perioHalbHUX MPOEKTIB CHCTEMH
YOPAaBIiHHSA BiAXOJAMH Ta IIBHINECHHS iX €()EeKTHBHOCTI. 3aBIIKH IBOMY
BIAETHCSI HAJNATOOUTH HAWOUIBINI MEepCHeKTHBHI BHIM Ta TEXHOJOTIT
opraHizamii MaTepiaJbHO-TEXHIYHOTO  3a0e3lmeYeHHs] IMOBOJDKEHHS 3
BIIXOJIAMHU B PETiOHI.

BimmoBimHO 70 MOCTAaBIEHOTO 3aBIaHHA HaMH PO3pPOOJICHO
CTPYKTYPHO-JIOTIYHY CXeMy TpOLECYy MPOTHOCTHYHOTO JOCTIDKEHH S
PO3BUTKY perioHanbHOi cuctemu oo preHHs 3 TIIB (puc. 1). OcobmBicTio
JaHOI CXeMH € BpaxyBaHHS BCIX aclekTiB (OpPMYyBaHHS JOTICTHYHOI
CKJIaJI0BOT peTiOHAbHOI CHCTEMU MOBOHKECHHS 3 BIXOIAMU.

JlocmikeHHS  TEepCHeKTHB  PO3BUTKY JIOTICTHYHOI — opraHi3amii
perioHaIbHAX CHCTEM YIPAaBIiHHS BigXoJaMH 0a3yIOThCs Ha: ACTAIBHOMY
CTPYKTYPHO-TCHETUIHOMY Ta (haKTOPHOMY aHaNi3i KOHIEMIH pPO3BHTKY
JOTICTHYHOI OpraHi3amii perioHalPHUX CHUCTEM YHPABIIHHSA BigXoJaMH,
nepen0aveHUX PETIOHANBHUMH IUIAHAMH; BH3HAYCHHI THITy JOTICTHYHOI
OpraHi3amis CHCTEeMH MOBOKEHHS 3 BiIXOJAMH 3 OIVIIAY Ha MICTOOYAiBHY
CTPYKTYpy pETiOHY; NOCIDKEHHA JeMOorpaidHOTO PO3BUTKY pETiOHY Ta
BU3HAUYECHHS KpPWUTEPilB BKIIOYEHHS HACENCHUX IYHKTIB Y JIOTICTHYHI
KOHIIEMIIil; TPOTHO3 Tpa(iky; BCTAHOBIECHO KPHUTepil BUOOPY TPAHCIOPTHUX
3aco0iB, BH3HAYEHHS MEPCHEKTUBHOI BHUIOBOI 0a3W CMITTEBO3IB; aHai3
OCHOBHMX TPaHCHOPTHUX LUIIXIB, KPHUTEPiiB BHKOPUCTAHHS JOPOKHBOI
Mepexi, MPOIeciB CTBOPEHHS AOPOXKHBOI Mepexi obmacTi Ta mmaHiB i
MoOJIepHi3allii.

AmHani3 KOHUENLid PO3BUTKY JIOTICTUYHOI OpraHizalii perioHaJbHOI
CHCTEMHU MOBOJUKEHHS 3 BIIXOJAMH JIO3BOJIIE BCTAHOBUTU HANOLIBII
MEPCHEeKTUBHI BUIM Ta TEXHOJIOTIi JIOTICTUYHO1 OpTraHi3alii MOBOJDKEHHS 3
BIIXOJIAMHU B PETIOHI.

AHamTHYHMK  ONVIAX  TOMNOJOT  CMITTEBO3IB, 1IX OCHOBHHX
XapaKTepUCTUK Ta OCOOJMBOCTCH BHUKOPUCTAHHS JO3BOJISIE BCTAHOBUTH
HAWTMONIMPEHIII THITH CMITTEBO3IB, M0 3YCTPIYalOThCS Ha ChOTOHIIIHIH
JIeHb B YKpaiHi, BU3HAYMTH IEPCHCKTHBHI TUMH Ta CKIACTH BHIOBY 0asy
CMITTEBO3IB I MOJAJBIIOTO aHAMI3Y.

BaxmBEM €JeMEHTOM JIOTICTHYHOT CTPYKTYPH € NOPOKHS MepeKa.
KoMmiekcHu aHali3 TPAHCIIOPTHUX MAapUIPYTIB, IOPIT, IO BXOJATh N0 HUX
(cTBOpeHHST meperiKy Jopir, iX KaTteropidi Ta mapamMeTpiB, CTaHYy
MOIIKO/PKCHOCTI JIOPIr), IUIAHIB MOJEPHI3allil BYJMYHO -IOPOKHBOT MEpexKi
JIO3BOJISIE BU3HAYUTH HAWOUIBIN KPUTHYHI JUITHKM MEpEexki Jopir y perioHi
MPOTIO3HIIT IMOA0 X MOJCpHI3alil Ta PEeMOHTHHX POOIT Ta 3amoOiraHHs
TCXHOJIOTIYHMM  HeOe3nmekam y peamisalii perioHaIbHUX  CTpaTerii
YIpaBIiHHS BiJIX0JaMHU.
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Amnainiz PITYB 3 MeTOIO BU3HAYEHHsI KOHIENTYaJIbHO 3aKJIaJICHUX
TEH/ICHIil PO3BUTKY JIOTiCTHYHOI OpraHi3aiii CHCTEMH
TMOBOJDKCHHSI 3 BiJIXO/IAMM Y PErioHi

AmHani3 BiIMOBiAHOCTI OCHOBHMX €JIEMEHTIB JIOTiICTUYHOT CTPYKTYPHU Periony

v
‘ KOHIIENITYaJIbHUM 1oJio)keHHsAM PITYB

—+ AmHaJii3 iCHYI0OYOTr0 CMITTEBO3HOIO IapKy y perioni I

»l Amnani3 npornos3uiliii cMITTEBO3iB Ha puHy YKpaiHu '

AHaJi3 IepCIeKTHBHUX IIOTPeO Periony y CMITTEBO3ax 3 |«
ypaxyBaHHAM 6araroeTanHoCTi IEPEeBEe3eHb

. AR v
BusHa4yeHHs IIEPCIIEKTUBHOT CTPYKTYPH TPAHCIIOPTHOTO 3a6e3reueHHs
JIOTICTUYHMX MPOLIECIB

-‘ AHaJii3 MapLIpyTiB OCHOBHHMX IepeBe3eHsb 3riaHo PITYB

h 4
» BuH3HauYeHHS KIIOYOBHX
€JIEMEHTIB JIOPOKHBOT
CTPYKTypH obiacTti Ta [+
IPOrHO3HOTO PiBHS
AmHaii3 aqepKaBHUX Ta HaBaHTAXXCHHA Ha HUX
pErioHaNILHUX MPOEKTIB ‘ l
PEMOHTIB, MOIepHi3aLii |
Ta PO3BUTKY JOPOXKHBOT
Mepexi

AHaJti3 iCHYI04901 JOPOKHBOT
Mepexi periony (HasiBHICTb, )
THIT TOKPHUTTSI, CTAH) ‘

BcTaHOBIICHHS BiITOBIAHOCTI
JIOPOXKHBOT Mepexxi nmorpebam PITYB

v l

AHaJIi3 NepCreKTUB PO3BUTKY JOPOKHBOT MepexKi periony —

*| Beranosnennsi yp6aHicTHYHO 06YMOBIIEHOTO
Amnaiiz THITY JIOTICTUYHOT OpraHi3auii perioHaabHOT
——*| aemorpadiunoi CHCTEMHM [OBOPKCHHSI 3 BiJAXOAaMK
cuTyanii l
| Rz
v TIporHos puHaMiku

BusHaueHHS NEPCHCKTUBHOT "l obcsiriB nepese3eHb
JIOTICTUYHOT CTPYKTYPH PErioHy

[
s . £

Bu3Ha4YeHHs MEPCIIEKTHUB JIOTICTUYHOI OpTraHi3alii yrnpaBaiHHsS
BI/IXO/1aMH B PErioHi.

Pucynox 1 — MeToa0J10risi HPOTHOCTHYHHUX JOCTiAKeHb PO3BUTKY J1OTiCTHYHOL
CTPYKTYPH PerioHAJIbHHX CHCTEM IOBOIKEe HHS
3 Bigxogamu

Jemorpadigna cutyamis B perioHi € (akTopoMm, SKU BU3HAYAE
00csry yTBOPEHHS Ta TPAHCIOPTYBaHHS BIIXOJIB Ta BiOMOBIIHI BUMOTH JIO
Mepexi Jopir. Bu3HaUeHHS TEpPCHEKTHB  JIOTICTHYHOI — opraHizamii
MOBO/UKCHHS 3 BigXoJamu 0a3y€TbCs Ha aHANTHYHHMX JOCIIDKCHHSX
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MOTICPENIHIX ©TAIlB Ta BCTAHOBIICHHI KPUTEPiiB BKIIOYEHHS HACEICHUX
MYHKTIB 10 JIOTICTHYHHX CXeM Ha OCHOBI aHaJi3y IPOTHO3HUX
JneMorpadiIHUX TOKA3HUKIB HACENCHHUX ITyHKTIB.

CucteMH BHUIAJICHHS BIIXOMIB 3 HACCNCHHX IIyHKTIB MOXYTb
peamizoByBaTHCS 32 PI3BHUMH CICHAPIIMU 3aJIe)KHO BiJl MICIIEBUX YMOB
(HalOLTPII HACeNeHi MyHKTH, MIUIBHICT 1 TUNI 3a0yIOBH paiiOHIB, KUTbKICTh
XKWUTENTiB, fAKi OOCIyTOBYIOThCS CHCTEMOIO, HAsSBHICTH 1 THII MiCIb
KOMIIAKTHOTO yTBOPEHHA BIIXOMiB, BiWmaleHicTs). iH(pacTpykTypu
MOBODKEHHS 3 BIIXOJaMM Bif MiCIlhb iX YTBOPEHHS, HASBHOCTI pe3epPBHHUX
TepUTOPii, EKOHOMIYHHX, COIlAJILbHUX Ta HIIMX YMOB TOII0) Yy (opMi SK
MPsIMOTO, TAK 1 IBOCTYTIEHEBOTO Ta 3MIIIAHOTO PO3MIIIEHHS BiMX0iB. Takum
9UHOM, (pOpMyBaHHSA pEriOHAaTbHOI CHCTEMH YMPABIIHHS BigXoJaMu Ha
perioHalbHOMY piBHI 3HAYHOIO MIpOI0 BH3HAYAETHCSA OCOOIMBOCTAMH
OKPEMHX IPOMaf,

Binbmricte rpoMan 06s1acTi Ma€ CeNMITHO -CUTbCHKUA THIT JIOTiICTHYHO
oprasi3amii, fka CyTT€BO BIUIMBAa€ Ha (pakTopu (POpMYyBaHHS JOTICTHIHO i
CTPYKTypH CUCTEMH TOBOKECHHS 3 BimxogaMu. OmHUM i3 TakuxX (akTopiB €
nemorpadiuHa cutTyaliss B cycmnunscTBi. Lle Oe3mocepeaHbO BIUIMBAE Ha
IPOTHO30BaHI 00cATH yTBOpPeHHA Ta TpaHcmopTyBaHHS TIIB. 3a manumu
[26], koedimienT 3minu uncenpHOCTI Hacenenus 3 2022 poky 1o 2025 ta 2030
poxkiB y IlonraBebkiii o6xacti ctaHoBuTh 0,964 Ta 0,921 BimmoBimHo. Tomy
YHUCEIBHICTh HACENICHHS PEriOHy HEBIMUHHO CKOPOYYETHCH.

Ille omHMM Ba)UIMBHM AacIEKTOM, 3yMOBJEHUM JAeMorpadidHUMU
(baxkTopaMu, € 3MEHIIEHHs KUIbKOCTI MEPCHEKTUBHUX HACEJNCHUX ITyHKTIB.
Leit cnan BinoOpakae HacHiakd ypOaHICTUHYHUX MPOLECIB, sIKi BiOyBammc s
B VYKpaiHi NpOTIrOM OCTAaHHIX JecaTwiiTe. Hacnigkom nporo craio
3MCHIICHHS YHCENBHOCTI CUICBKOTO HacedeHHs. Huui Ha Teputopii
IlonraBcbkoi 06jacTi € 3HA4YHA KUIBKICTH CUI, B SKMX MakKe Hemae
HaCEJICHHS.

Hanpukian, 3a ganumu [28], i3 30 HaceleHUX MyHKTIB Ha TEPUTOPIT
OMilIHAHCHPKOTO TOBapuUCTBa 9 MaroTh HaceneHHs MeHme 10 ocid, 1 1e
MepeBakKHO JIFOIM MOXUJoro BiKy. Lli cena He MaroTh aHi MPOMUCIIOBOT, aHi
couianbHO1 iHppacTpykTypu. ToMy NpH INIaHYBaHHI CUCTEMHU MMOBOKCHHS 3
BiIXOJIAMH Ha MYHIIMIAILHOMY PiBHI B CyYacHHH 9ac BKIIOYEHHS LHX
HACEJICHUX IMYHKTIB JI0 CHCTEM BOJOBIIBEICHHS € EKOHOMIYHO Ta EKOJIOTIYHO
HemonmbHUM. Ha  erami  JOBroCTpOKOBOTO — IUIAHYBaHHA ~ CHUCTEMU
MOBOPKEHHS 3 BimxogamMu OMIMIHIHCEKOTO TEPUTOPIaIbHOTO TOBAPHCTBA, B
pamkax peamzamii [1311 [26], BumieBka3aHi 9 cit MarOTh OyTH BUKITIOYCHI 3
cucteMy. OCHOBHUMH HACIOKaMU I[bOTO PIICHHS €:

— IpaKkTHYHO MOBHA BIICYTHICTP HOTO BIUIMBY Ha IMOKA3HHK 00CSTY
TpancnoprtyBanHs TIIB;
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—  9epe3pOoCTOPOBE PO3TAITYBAHHS X HACEICHHUX ITyHKTIB y MeXax
MYHIOUIATETy X BHKIIOYEHHS 3 JIOTICTHYHOI CTPYKTypH
MIPU3BOAUTH JI0 3HAYHOTO CKOPOYEHHS IOBXKHUHHU CMITTEBO3IB.

e 0HUM BaXJIMBUM YHHHUKOM MOXKJIMBOTO CKOPOYEHHS BUBE3CHHS
MoOyTOBHX BIIXOJIB € BUKOPUCTAHHS iX OKPEMHUX KOMIIOHEHTIB y BIaCHOMY
roCroIapcTBi B CUICHKIA MicieBocti. B mMexax oOunacti, 3a nanumu [26],
Bara mporo Qakropy mMoxe ctaHOBUTH 10 12,33% Bin 3arambHOi KUTHKOCTI
o0y TOBHX BIIXOIB.

Ipomec mOTICTHYHOTO IUIAHYBaHHSA MAapHIPYTIB 300py MOOYTOBHX
BimxomiB € iHQopMmamiiiHO-aHamiTHYHUM. [l 3a0e3medeHHs  HOro
ONTHMAJIFHOCTI BO)KJIMBO PAIiOHAJEHO OpraHi3yBaTH iH(OpMamiifHi HOTOKI
B CHCTeMI IJIaHyBaHHS (pHC. 2).

OcHOBHMMHK iH(GOPMAIIfHUMH eJIeMCHTAMH Ii€i CTPYKIypH €
HOpMAaTHBHO-TIpaBoBa 0a3a, ©0a3a JaHUX comiaJbHO-IeMorpadidaoi
iHpopmarnii, 6a3a JTaHUX MOOYTOBUX BIIXOMiB, 0a3a CIELTEXHIKH, Aep’KaBHA
Imporpama IOBO/DKCHHS 3 BiIXoJaM¥ Ta reo0as3a JaHHX.

Y crpykrypi mnporpamHoro komiuiekcy I'IC Bci KOMMOHEHTH
B3aeMomoB's13aHl. Poboue cepemosuine mnporpamuoro 3abesmeuenHs ['IC
Ipamkoe 3 ABoMa 0a3aMu JaHUX: 0a3010 perioHaIbHOI CHUCTEMH yIpaBIiHHS
BimxoJamMu Ta 0a30I0 Te0JaHuX MO perioHy. B pe3ynbrari KOMIUIEKCHOI
00poOku nanux y mporpamHomy cepenoBuilli ['IC kopuctyBau oTpuMye
KiHIleBY  iHGopMalilo y BHINAI  PO3PaxyHKOBO-300paKyBaIbHOTO
Marepiaiy JOTICTUYHOI CKJIAZ0BOI PETIOHAJILHOTO MPOEKTy MOBOJDKEHHS 3
TIIB.

3BepHeMO yBary Ha Jjarpamy Bumle. Ha migctaBi HOpMaTUBHHX
JOKYMEHTIB MJIAHY€TbCA BHI PYXy CIELABTOMOOWIB (BUOHMpaeThCs
TpuBanicte 3MiHM). Toxml mei mapamerp Moke OYTH CKOPHIOBaHUH 3a
pe3yibTaTaMu PO3pPaxyHKy, aje BUNIOBIAHO 10 HOPMATHBIB, BCTAHOBIECHHX
K3IIT Ykpainu.

Ha minctaBi [29] nonepeHs0 BUOPAHO IHTEPBAT PYXy CMITTEBO3IB.

JlaHi mpo comiabHUi CKIIaJ 1 YHCEIbHICT HACENICHHS, KE MPOYKUBAE
B paiioHi TJIAHOBOTO PEMOHTY, BiIOMPaIOThCs 3 0a3u JaHWX i3 COIAILHO -
neMmorpadidHoro iHpopMmariero. Ha OCHOBI IMX MaHHMX Ta 3 ypaxyBaHHIM
6a3u TaHuX MOOYTOBHX BIiXOAIB (HOpMYEThCS iHPOPMALis PO MPHUOIU3HUI
SIKICHUA Ta KUIbKICHHUM CKJIaJ MOOYTOBHX BiXOMIB, SKa € OCHOBOIO IS
BU3HAYCHHS KUIBKOCTI BIIXOJiB Yy 30HI moctadaHHs a®o [29]. Orpumani
TAKUM YHMHOM J]aHI CIIyXaTb OCHOBOIO JUII PO3PaxyHKy KUIBKOCTI
KOHTeHHepiB. Pe3ysbTaTh poO3paxyHKIB € PEKOMEHJAISMHU II0J0 BHOODY
ONTUMAJIBHOTO KOHTEHHEPHOTO 3a0e3NedYeHHs Il 30HH OOCIyTrOBYBaHHS
a00 3anpoBaHKCHHS 0E€3KOHTEHHEPHOTO CIOCc00y 300PY BIIXOIIB.
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PucyHok 2 — CTpyKTypHO-JoriuHa cxema indopmauiiiHoro
3a0e3neYeHHs Npolecy NIaHyBaHHs MapupyTis 36opy TIIB

basa maHux MOJATKOBOTO OOJIAJHAHHS MICTHTh 1H(OPMAIII0 IPO:

1. HasBHicTh CMITTE30UpANbHOI TEeXHIKM, 1i CTaH, TEXHIKO -
eKCIUTyaTal[iiHI XapaKTepUCTUKH, aIMIHICTpATHBHA MPUHAJICIKHICTD.

2. CriertianpHe 00J1aTHAHHSA, SIKE TPOTIOHYE CIEIIaIi30BaHAN MarasuH
- CTaH, TEXHIKO-CKCIUTyaTallifHi XapaKTepHUCTHKH, BapTiCTh, BHPOOHUK,
JOCKOHAICTh CHCTEMH TapaHTIil Ta MICIATapaHTIHHOTO 00CIyroByBaHHS.

Ha mincraBi iHpopMamii mpo KUIBKICTP YTBOPEHHX ITOOYTOBHX
BIIXOMIB Ta pO3MOJAUT MOOYTOBMX BIIXOMIB Ha TEepPUTOpii TOCTaYaHHS
npuiiMaeThes pillleHHs MPO Te, YM AOCTATHHO HASBHOTO OOJIAMHAHHSI, YU
HEoOXiTHO NPHUAOATH OJATKOBHI ab0 HABITh 3aMIHUTH TPAHCIOPTHUH IMapK.

BakmBuM  eJeMEHTOM, SIKMH BU3HAYa€ CTPATeTiio  MOOYI0BH
JIOTICTHYHHUX KOHIICIIII, € TporpaMa yNpaBJiHHS BiX0JaMH, HaIpUKIa]
[30]. Lle#t mokymeHT, 3aCHOBaHHiA Ha PETEIHHOMY KOMILICKCHOMY aHai3i
COIlJIbHAX, EKOHOMIYHHX Ta eKOJOTIYHWX XapaKTepHCTHK pETiOHY,
CTAaHOBHUTh OCHOBHY KOHIICNTYaJlbHYy OCHOBY JIOTICTHKH TBEpPIUX MOOYTOBHX
BixodiB y perioni. Lli MOJIOXKEHHS PeryiIOIOTh BHOIp METOAIB 1 cHCTEM
300py BimxomiB (eauHa cucteMa abo cucTeMa pO3IUTbHOTO 300Dy, cucTeMa
posmoxiieHoro  abo IEHTpai3oBaHOTO  300py, KOHTeHHepHHU abo
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Oe3KOHTEHHEepHUH, OJTHOCTYIICHEBHIA ab0 OaratocTymneHeBui 30ip).

Hagenena cxema (puc. 2) nependadae MOKIMBICTb IICHTPATi30BaHOT O
30opy TIIB mo  cMiTrecopTyBalmbHOT  CTaHNil 3  IMOJAJBIIAM
TPAHCIIOPTYBAaHHAM 3QJT3HUICI0O [0 PETIOHAJBHOTO CMITTENEpepoOHOTO
KOMIUIEKCY .

Ockinmpkn Tpotiec 300py TIIB Gesnmocepennbo reonpus’s3anuid, 6asa
TeOJIAHNX € HEBIT €MHOI0O YacTHHOIO iH(OpMAIiHHOI CTPYKTypH INPOEKTY
pO3po0KK MapmIpyTy. 3apa3 MHMPOKO TOMIMPEHi BIIKPHUTI Ta KOMeEpIiiHi
elnexTpoHHI 0a3m reomaHmx. llepeBara iX BHKOPHCTAaHHA IIOJITae B
MOXJIMBOCTI aBTOMAaTH3aIlii Ipomecy IPOEKTYyBaHHI 3a JOIOMOTOIO
OPUKIAAHUX [POTPaMHHUX KOMIDIEKCIB Ha 0a3i reoiHpopMamifHHX
TEXHOJIOTTH.

SIk BUJIHO 3 PUCYHKY 2, 6a3a reoJaHUX MIiCTHTh iH(OpMaIIiio Ipo BCi
€IeMEeHTH reorpagiuHOTO CepepOBHINa, SIKi OepyTh y4acTh y MPOEKTyBaHHI
MapmpyTy. Ha ocHOBI iH(opMmarlii mpo po3TanryBaHHS HacENCHUX ITyHKTIB
ckmamaeTeea cxema posnoauty TIIB mo teputopii obGcmyroByBanHsA. [laHi
Opo MexXi aJIMIHICTPaTHBHUX  OJMHHUIL BU3HAYAIOTh IUION[Yy 30HHU
obOcnyroByBanHs. Jlo peui, icHyl0Uni aqMIHICTpaTUBHUN TOJUT TepUTOpii He
3aBXKIM MAa€ CEHC 3 TOYKH 30pYy JOTiICTMKH BimxoaiB. YacTo BHHMKAIOTh
CUTyalii, KOJMM JAOUUIbHILIE 3ampoBaIUTH CyOperioHanbHUH mimxin abo
NPUHLMIN KOHIEHTpaUil armomepanid, $SK Ha NPUKIAL IJIaHyBaHHSI
MapmipyTiB 300py TBepaux NoOyToBUX BimxoaiB y KoszembmaHcbkoMy
paiioni [TontaBcrkoi 00macTi, mpo AKUH HAETHCS HUXKYE.

OCKiIbKH  OCHOBHUM BHJOM TPaHCIOPTY Wit 300py TBEPAHX
noOyTOBUX BIIXOJiB € aBTOMOOuUIb, TO Wil MOOYIOBH CXeMH BYJHIb
BUKOPHCTOBYIOTHCSl JIaHi MPO €IEMEHTH aBTOTPAaHCMOPTHOI Mepexi. Cxema
BYJIMIb MICTUTh IH()OPMAIIO MPO BCi JiHIHI €IeMEHTH BYJIUYHOT MEpexi,
iX TWm, JaHi Opo X MepeTUH y FOPU30OHTANBHINA 1 BepTHKaNIbHIN IJIOMIMHAX,
BapiaHTH MOBOPOTIB, HANIPSIMKH Ta OOMEIKCHHS PYXY .

IIpouec MoOyJ0BH MapuIpyTy BiAOYBA€TbCS B CIEIIATi30BAHOMY
MPOTPAMHOMY CEPEIOBHIII, B SKOMY 3B’SI3YIOThCSA HEOOXIMHI eleMeHTH 0a3u
JIAHUX, PO3PAXOBYIOTHCS MApPUIPYTH Ta TCHEPYIOTHCS PE3YJIbTaTH.

Pe3ynbTaTaMu po3paxyHKIB € MapIIpyTHI KapTH, iHPOpPMaIlis PO THIT
Ta KUTbKICTh HEOOXIAHOTO CIEITpaHCmopTy, rpadik iX poOOTH, TEXHIKO -
C€KOHOMIYHI IIOKa3HHKM po3polieHux cuctem 30o0py TIIB (momxkuHa
MapmipyTiB, BHUIpaTa IajMBa, 4Yac, BHUTPAuYCHUA Ha TeXHIYHE
00CJIyroBYBaHHs, IUIOIIA, HEOOXiHA YHCEBHICTh TIEPCOHATY TOIIO).

BupitreHHs mpo06iaeM onTaMizallii CUCTEM MOBOPKSHHS 3 BIIX0JIAM U
Ha pIiBHI OKPEMOTO MYHIIMIANTETY Ma€ 3IHCHIOBATHCA B paMKax
onTUMI3allii BCi€T CHCTEMH YNPaBIiHHS BIiIXOJaMH pETIOHY.

BiamoBigHo 10 HaBeeHOT METO0JIOTH MOYHA BU3HAYMTH MEPEIIiK
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06a30Bo1 iH(popMaIlii, HEOOXITHOT I MPOTHO3YBAHHS:

1. Tlepenik YMHHUX Ta IUIAHOBAHMUX PETIOHANBPHUX 1 MICIEBUX
HOPMAaTHBHO-TIPAaBOBHX AKTIB Y C(hepiNOBO/DKEHHS 3 TBEPAUMHU MOOYyTOBUMH
BixoJaMu (OOYTOBHMH BiIX0JaM¥) Ta IHIIMMH MOOYTOBHMU BiXOJAM H
(muB. 6i0morpadiro).

2. Jlitoui HOpMH HAKOITMYEHHS MOOYTOBHX BIIXOIB.

3. TenmepanpHi mIaHM a0O0 IUIAHM TEPUTOPIAILHOTO  PO3BUTKY
MYHIIUITAJITeTIB.

4. TexdHl4HWHA peraMeHT yTUM3allii BiXOiB.

5. Imdopmamis mpo HafABHICT CHEHWIaJBHOTO TPAHCIOPTY Ta
0o0NaTHAHHS.

6. Oco6muBicts 00'extiB POOB.

7. OpramiBanii, ski 3aiiMaroTeCs 300pOM TBEpAUX MOOYTOBHX
BIIXOMIB i BUBE3CHHSAM iX Ha MOJITOHHU.

8. XapaxrepucTHKa IMyHKTIB 300py TBEpauX MOOYTOBUX BiIXOAIB.

9. OcolbmuBicTh NOPOKHBOT MEpexXi perioHy.

10. Inopmamis mpo cTaH AOPOKHBOI Mepexi Ta IUIAHM MO0 il
MOJIepHi3aIlii.

Ormxe, mpobremMa  KOMIUIEKCHOI  JIOTICTHYHO-T€XHOJIOTTYHO 1
onTuMizalii cucteM moBokeHHS 3 TIIB pi3HUX PIBHIB € aKTyaJbHOIO IS
VYkpainu ©OaratodaktopHoro 3azadero. B VkpaiHi Taki JOCHimKEHHS
MpHUCBsiueHi a0 eKOHOMIYHIA CKIaJOBid, ab0 TEXHOJNOTIUHIA HamiiHOCTI
creuTpaHcnopty.  IIpakTM4HO  BiACYTHI  JOCHDKEHHA  €KOJIOTIYHOI
CKIaoBOi.  YKpalHCBKUMM  BHUPOOHUKaMH  cnabo  MpeACTaBIeHU i
ACOPTUMEHT CHeUialli30BaHuX TPAHCIOPTHUX MAaIIUH, L0 MOPOKYE MEBHI
CKJIAQJHOIII MPU MPOEKTyBaHHS JIOTICTUKM  PETIOHAJIBHOTO  pIiBHS.
BaxmMBEMH acHeKTaMH y MPOCEKTYyBaHHI PETiOHANIBHUX CUCTEM ITOBODKCHHS
3 BiIXOJlAMU € IHTETpOBAaHUM MinXin, 3a SKOro Aep>KaBHUH, MPUBATHUN 1
TPOMAJICHKHI CEKTOPH MPALIOIOTh Pa3oM i 3a0e3MeUyIOTh 3ampOBaHKCHHS
M DKM yHIIUTAIBHOTO CIIBPOO ITHUIITBA.

[lnanyBaHHS, TOPOTHO3YBaHHA 1  ONTUMI3AIls  JIOTICTHYHO -
TEXHOJIOTTYHOT CTPYKTypH CHCTEM YIPaBJIiHHSA BIIX0JaMH pI3HHUX piBHIB
BapilOETHCSA Bil MPOCKTYyBaHHs IHOPACTPYKTYpHU Ta MepEk 300py BIIXOdIB 10
onTHMi3alii MapuIpyTy B peXKHUMi pealbHOTO Yacy Ha OCHOBI IPOTPaMHOIO
3abesnevyends GPS. HaiOinmemn edexTHBHUM IHCTPYMEHTOM —TEXHIKO -
JIOTICTHYHOTO MPOEKTYBaHHS € BUKOPUCTAHHS TeOiHPOPMALIHUX CHCTEM. 3
OJIHIET CTOPOHH, II€ BUMAarae CTBOPEHHS OOMIMPHUX Ta IETAJFHUX 0a3 JaHUX.
Aunie 3 iHIo1 — poOUTH MPOIECH TUIAHYBaHHS, ONTUMI3allii Ta yHpaBiiHHSI B
cUCTeMaX IMOBO/DKCHHS 3 BIMXOJaMH OUTBII TEXHOJOTIYHHUMH, THYYKHUMH,
aJAITHBHUMM 1 €() eKTHBHUMH.
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AHoTauisi. Binxonu € ogHuM i3 HaiOibIn BaromMux (akTopiB 3a0py JHEHHS
HABKOJIMIIIHBOT'O Cep eA0BUIIA. 3HAYHI OOCSTH P OMUCIOBUX Ta MOOY TOBUX BiIXOIIB
CTaHOBIIAITH peaTbHy HeOe3IeKy JUIS CyCHUIbCTBA Ta HABKOJMIIHBOTO IIPHUP OJTHOTO
cepenoBumIa (aTMOC(hEpPHOTO TOBITPSI, IPYHTY, TOBEP XHEBHX, Mi3MHUX BOJ[ TOIIO),
IO CHOTOAHI € CKJIaEHOI0 MpOOJIEMOI0 Ta MOTpeOye€ HEBIAKIAOHOTO BHPIICHHS.
IMpobnema BigxomiB B VYKpaiHi Bimi3HI€TbCA OCOONMBOIO MacIiTaOHICTIO i
3HAUUMICTIO SIK HACNTIZIOK JOMiHYyBaHHSA B HAIIOHAIBHIA EKOHOMIIll PeCypCOEMHHX
0araTOBiAXITHUX TEXHOJIOTIH, TaKk 1 4epe3 BIICYTHICTH IPOTATOM TPHBAIOTO dacy
AJICKBATHOT'O peary BaHHs Ha i BUKJIMKY. 3Ha4HI MacIuTabu pecypCOKOPHCTy BaHH Ta
CHEpTETUYHO-CHPOBMHHA  CIICLliali3allii  HALlOHATbHOI CKOHOMIKM pa3oM 13
3aCTap 1010 TEXHOJOTTYHOK 0a3010 BU3HAYAIHU i Tai BU3HAYAIOTh BHCOKI MOKa3HUKH
ytBOopenHs BimxoxmiB. Crporomni VYkpaiHa BiguyBae aediuuT  INepBHHHUX
CHEPTOPECYPCIB 1 CHIBHO 3aJIOKHUTh BiJ IX 30BHINIHIX IIOCTABOK, ajie¢ CHTYallis
MOTIP LIy €THCS HA T BOEHHOTO CTaHy. JOLIBHO paliOHATHHO BUKOPHCTOBYBATH
pecypcH, B OCHOBHOMY BITUM3HSHMI NPHUPOIHUN Ta3, CHEpTeTHYHE BYTULISA, SIKi
Pa3oM 3 NaTMBOM P O3IJISAAI0THCS K BOXIMBHH €JIEMEHT 3a0e3MeueH s Halli OHAITbHO 1
EHepTreTHYHOI Oe3MeKH Ta CTBOP €HHSI CIP M TIMBUX yMOB JUIS CTAOUILHOTO P O3BHIKY
MAJMBHOTO KOMIUIEKCY 1 €HepTETUKH B ckianHi yacH. Lli obctaBuHM 0OIpyHTOBYIOTH
BAXJIMBICTh BHKOPHUCTAHHS TBEPIUX MOOYTOBMX BIAXOMIB 3 MICIEBUX 3BAJIMIL,
OCKITBKM OCTaHHIH (hakTop Mae 3alMIIKOBI eHepreTHuHi pecypcu. OcobnuBocTi
JTAHOT'O JTOCITIIKEHHsI OLUThII JIOp €4HI B MICISTBOEHHUI TIep 101, KOJIM BUHUKIIA TIOTpP €02
B HEJOPOTHX EHepropecypcax, siki 0 JO3BONWIM OTPHMAaTH IOCTYIl JO TEIUIOBOL
eHepTii.
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Abstract. Waste is one of the most important factors of environmental
pollution. Significant volumes of industrial and household waste pose a real danger to
society and the surrounding natural environment (atmospheric air, soil, surface,
underground water, etc.), which today is a complex problem that requires an urgent
solution. The problem of waste in Ukraine is characterized by a particular scale and
significance as a consequence of the dominance of resource-intensive multi-waste
technologies in the national economy, as well as due to the lack of an adequate
responseto its challenges fora long time. Significant scale of resource use and energy
and raw material specialization of the national economy, together with an outdated
technological base, determined and continue to determine high rates of waste
generation. Today, Ukraine experiences a shortage of primary energy resources and
is highly dependent on their external supplies, but the situation worsens against the
background of martial law. It is advisable to rationally use resources, mainly domestic
natural gas and thermal coal, which, together with fuel, are considered an important
element of ensuring national energy security and creating favorable conditions for the
stable development of the fuel complex and energy industry in difficult times. These
circumstances justify the importance of using solid household waste from local
landfills, since the latter factor has residual energy resources. The features of this
study are more relevant in the post-war period, when there was a need for inexpensive
energy resources that would allow access to thermal energy .

Ilepen  moacTtBOM  mMOCTae  mpoOjeMa: Yd  MPOJOBXKYBATH
NEepeTBOPIOBATH HAlly IUIaHETy Ha 3Bajuule BiOXodiB 1 3pobutu i
HENPHUIATHOIO 10 JKUTTI abo0 X 3MIHUTH CBO€ CTaBICHHA A0 NPUPOIH i
HABUUTHUCS TI0-TOCIOJAPCHKOMY CTABHTHCS JO Hei Y OCSOKHIi mepcreKkTuBi
MH HE 3MOXEMO BiIMOBHUTHCS Bil 3aXOPOHEHHS BIIXOJIB Ha MOJIrOHaX,
MpoTe HEOOXITHO 10 MIHIMYMY 3BECTH 1110 YacTUHY. CbOTOHI OYEBUIHO, 1110
BCi BUIM MaJMBHUX PECYpCiB Ha IUIAHETI 3MEHLIYIOThCS, 1 JuiIe 00’eM
BIIXOIB, sIKi CTBOPIOE JIFOJMHA, MOCTIIHO 30UIBIIYETHCS.

3a 3akonom Ykpainu «IIpo Bimxomu» Bim 05.03.1998 Ne 187/98-BP
BimXo/M — 1e Oyab-AKi PEYOBUHH, MaTepiaiy 1 MpeAMETH, [0 YTBOPHIUCS Y
mpoleci BUPOOHHITBA UM CHOXKHBaHHSI, a TAKOXK ToBapH (MPOIYKIis), MO0
MOBHICTEO 200 YaCTKOBO BTPATWJIM CBOI CIOXHBYi BJIACTHBOCTI i HE MAIOTh
MOJATIEIIOTO BHKOPUCTAHHS 32 MICIIEM X YTBOPCHHS YW BUSIBJICHHS 1 BiX
SIKMX 1X BJIACHHUK MO30YyBAETHCS, Ma€ HaMIip a00 MOBHHEH MO30yTHUCS MUIIXOM
ytamzanii 9u BumaneHHs [3]. KigbkicT BigxomiB 301IbLIYETHCS 3 POCTOM
HACEJICHOTO IMYHKTY Ta JOXOJIOM HACEJICHHS.

OmHUMHM 3 HAWroCTpilIMX EKOJOTIYHHX mpobsieM y ITlodTaBebKii
obuyacTi, 30kpema Micti IlonTaBa, 3aJMINAIOTHCS MUTAHHS, IO MOB’s3aHi 3
MOOYTOBHMMH  BIAXOJAMH: 11X yTBOPCHHS, HAKOIUYCHHS, BIACYTHICTh
HaJIC)KHOTO PIBHS TepepOoOKH, MepeBa)kHe BUIAJICHHS BIIXOJIB, 30KpeMa Ha
HECaHKI[IOHOBaHI cMiTre3Baymmia [4, 5].
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CyuacHi mojmiroHn TBep/mX moOyToBuX Bimxoxiz (TIIB) — me
CHemiali3oBaHi  iMKEHEpHI  CcHopymd, sKi  oOmamgHaHi  3aXUCHHUM
OpOTUQUIBbTPAIIHHAM ~ €KpaHOM, CcHcTeMaMu 300py Ta  yTwm3amii
iH}impTpaTiB Ta  Oilorady, CHCTEMOI0 TeXHIYHOI Ta  OioJoriyHOT
peKyJIbTHBAIll, CHCTEMOIO 300py Ta BIIBEJCHHS yMOBHO YHCTHX
amMochepHux Box Ommax, Oumm HDK 80% mnomronis TIIB, mo
eKCIUTyaTyIOThCSl ChOTOIHI B YKpaiHi HE BINIOBITAIOTH CaHITAPHHM Ta
TeXHIYHUM HOpMaM, TOOTO (AaKTHIHO € 3BAJMIIAMH Ta CTBOPIOIOTH
TEeXHOTCHHE HABAHTAXKEHHS HA CKJIAJIOBI HABKOJMIIHBOTO cepenoBuina [6].
Bimxomm, 1mo Tam po3MilieHi, 3a3HAIOTh CKIAJHUX (I3UKO-XIMIYHHX Ta
6i0XIMIYHUX 3MIH MiJ BIUIMBOM aTMOC(EPHHUX SIBUIL, CICII(IIHIX YMOB, III0
(OopMYIOTECS y TOBIII BIIXOAIB, aTAKOX B Pe3yJbTaTi B3a€MOJii Mix co0010.
e mpu3BOMTE 70 yTBOPEHHS PI3HUX TOKCHUYHHX CHOJYK, SIKi, IIOTPAIIITIOYH
JI0 HaBKOJIMIIHBOTO CEPEJOBMINA, HEraTMBHO BIUIMBAIOTh Ha HOTO
KOMTIIOHEHTH [7].

3Bammma TIIB HecyTs TakoXk 3HaYHY CaHITApHY HeOe3HneKy, ToMy 0
€ CHPUSTIMBUM CEPEJOBHIIEM [yl DPO3BUTKY IIapasuTUUHOI (ayHH Ta
naToreHHoi Mikpoduopu. 3apakeHHA MiA3EMHHX Ta IOBEPXHEBUX BOJ,
IPYHTY IpoayKTaMu iH(UIbTpalii, O0e3KOHIpOIbHE yTBOPEHHS METaHy, SIKe
CIIPUYMHSE CaMOBUIbHE caMoO3aliMaHHA IMOJITOHIB, € JMIIe YAaCTUHOIO TUX
TEXHOTEHHUX 3arpo3, i3 SKUMH OOPIOTHCS BIMIOBIAHI OpPTaHU Ta CIyXKOU.

€Bporneicrke 3aKOHOJIABCTBO B CHCTEMi MOBOJDKEHHS 3 BigxogaMH
OKpECIIIOE TaKi MPIOPUTETHI HAMPSMHU: 3an00iraHHS YTBOPEHHIO BiIXOIiB;
MOBTOPHE BUKOPHUCTAHHS; BIOHOBIEHHS €HEPrii 3 BiIXoAiB; OioJOTIYHI
mpoliecu 3 Ha0yTTAM €HEeproHOCiiB; BUBI3 Ha moiiroH. IlepepoOxa Bimxo aiB
O3Hayae, MO Bimgxoau OyIyTb BHUKOPHMCTOBYBATHUCS [UId 3aMiHM IHIIHX
MatepiamiB. [lepepoOka CHPOBHHHM 3MCHIIY€ BIUIMB Ha HABKOJHIIHE
cepenoBHIlEe, EKOHOMHUTL €HEPTiI0 Ta MpUpoHi pecypeu [4, 10].

Teepai Bimxomu SBISIIOTE c00010 OaratodpakiiiiHy (IpakTHYHO
HEBU3HAYECHOIO XIMIYHOTO Ta (i3MYHOTO CKJIaAy, HaBiTh 32 YMOBH
MOTMEPETHEOTO COPTYBaHHS) CYMIIl HEOPTraHIYHUX Ta OPTaHIYHUX PEYOBHH
(ractMacw, Tamepy, IEePeBHHH, T'yMH, TEKCTHJIIO, Xap4YOBHX BIIXOdiB
TBAPUHHOTO ¥ POCIMHHOTO IOXO/DKEHHS TOMIO), [0 YCKJIAIHIOE BHOIp
yHIBepCcaJbHOT TEXHOJIOTIl ImepepoOKH i 3HEIIKODKCHHS BCIX CKIAJOBUX, a3
[HIIOTO, HAKJIAJa€ YKOPCTKI BUMOTH 3 €KOJIOTTYHOI Oe3MeKd sK J0 camoro
TEXHOJIOTTYHOTO MPOIIECY, TAK 1 IO KIHIEBUX MPOIyKTIB yTwmizamii [§8].

®i3UKO-XIMIYHI  BJACTUBOCTI BU3HAYAIOTh CTYMiHb HeOE3MeKu
06araToOKOMIOHEHTHUX CYMIIIeH Ta BIUIMB Ha JOBKULL, Oiocdepy B HUTOMY i
OpTaHi3M JIOJMHU 30KpeMa: MOXYTh MPEACTABIATA XIMIdHY, OiOJIOTIIHY,
TOKCHYHY, KOPO3iiiHy, BOTHE- Ta BHOYXOHEOE3MEeUHICTh, ajic MOXYTh OYTH
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MOTEHITIHHO BUKOPHCTAaHI SK CHPOBHHA B IHIIMX TaJly3sSX TOCIOIapcTBa abo
B XOJi yTHmi3aIii.

IEPAPXIS NPIOPUTETIB NOBOAXEHHS 3 BIAXOAAMU

(sumora Avpextven 2008/98/EC nNpo BIAXOAM, SKy MAE imnAemeHTyBaTm Ykpaita)

MiaroToska
AO NMOBTOPHOTO

IR TMN yTUAI3QWH,
Nepepobaenns BTM. 3axOpOHeHHA

BIAHOBAGHHS eHeprii (BMACAEHHS HO
CMITTE3BAAMLLA)

BUKOPUCTAHHA

BUIHOHEHHS Y JOKOHOAGBCTSI
—_— KOHKPETHMX WiAe# y BIACOTKAX
LIOA NOBTOPHOTO BHKOPHCTAHHS

POIPOBAGHHS TG BHKOHGHHS TG NePEPOGAEHHA BUKOPHCTANOI
Nporpam is 3ano6irans TOPM/BTOPHHHOI CHPOBMHM

yTBOpenHs siaxoais, MAanis (nAGCTHK, Nanip, CKAO, META.
YNPQBAINHA BIAXOAGMH.

Pucynok 1 — lepapxisi npiopuTeTiB noBo:KeHHS 3 BiAxogaMu

HeobOxinHO  po3mimaTH  NOJITHKY, [OB’S3aHy 3 CHCTEMaMH
YOpPAaBIiHHS BiIXOJaMH, pPa30oM 3 MHTAHHSIMH HAI[IOHAJGHOI E€HepreTHYHOI
HE3aJEKHOCTI, IIOJITMKHA  €KOJONYHOI Oe3leKH Ta  E€KOHOMIYHOIO
3poctanHs [9]. OCHOBHHMHU 3acajaM¥ JSP>KaBHOT MOJITHKK € MPIOPUTCTHH i
3aXUCT HABKOJIMIIHBOTO NPHUPOJHOTO CEPENOBHUINA Ta 3M0POB’S JIFOJMHU Bij
HETaTHBHOTO BIUIMBY BifXOIiB, 3a0€3MeYCHHS EKOHOMIYHOTO BUKOPUCTAHHS
MaTepiajJbHO-CHEPTETHYHUX pecypciB, HayKoBa ajanTallisl eKOJOTIYHHUX,
€KOHOMIYHMX 1 COIiaJbHUX OJjar CyCHiIbCTBAa. BUKOPHUCTOBYBATH IX IS
3a0e3MeYeHHsI CTAJIOTO PO3BUTKY.

Posrisnatoun  ocHoBHiI npuHIunu [10] kepyBaHHA BiIXoJaMHu,
MOTPIOHO BIIBHAYUTH, IO HAWTOJOBHINIUM € TMOINEPEHKEHHS YTBOPCHHIO
BIIXOJIIB, TMOTIM IMOBTOPHE BUKOPHUCTAHHS Ta PEIMKIIHT BiIXOMIB, OIOJOTTIHI
METOIM MepepoOKH KOMIIOCTyBaHHSA a0o0 30pO/KyBaHHS, CITAIOBaHHSI, a
TaKoX iHII MeTomu TepMmivHoi ytunmizarii TIIB 3 yTBOpeHHAM eHepril.

JlopedHUM € 3BeCTd N0 MIHIMYMYy BHBE3CHHS BIIXONB Ha
CMITTE3BAJMINA Ta iX HETATUBHUN BIUIMB Ha HABKOJMIIHE IPUPOHE
cepenosue. 3 iHmoro 6oky TBep i mo0yToBi Bimxomu (TIIB) MoxyTs OyTH
NBTCPHATABHUM [DKEPEJIOM CHEPTeTHYHHX PECYpCiB, SKE HE BHMarae
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NoOyBaHHI, TPAHCTIOPTYBAHHS Ta MATOTOBKU. IlimmpueMcTBa 3 TEPMIYHOTO
3HEIKO/DKCHHST BIIXOMIB JOCHTh IMHPOKO EKCIUIyaTyIThCs y KpalHax
€pporneiicekoro Cotosy, CHIA, Smownil tomo [11]. IlpoGnema HU3bKOTO
BIICOTKY BHKOPHCTaHHSA TaKWX WiIUpHEMCTB B VYKpaiHi 00yMoBiIeHa
BIICYTHICTIO  BimmOBimHOI JOCTOBipHOi iHpopMamili mpo TexHOJNOTI i
oOmamHanHa. OTKe, NMPOBEACHHS MOCHIDKEHHS, TMOB'SI3aHOTO 3 OIIIHKOIO
EHEepPreTHYHOTO TOTEHIlIaNy BIMXOMIB 1 HOTO MOXIMBUM 3aCTOCYBaHHSAM Yy
PIBHHX Taly3sx, MOXe OyTH BHKOPHCTAHO B SKOCTI IIATGOpPMHU I
nmepexoJy  YNOPapIiHHA  BigXoJaMu 10 OUIbII  CyYacHHX, SKi €
3araJbHONMPUAHSITAME y BHCOKOPO3BMHEHHMX KpaiHax. s BHKOPHCTAHHS
BIIXOMIB Yy SKOCTI albTEPHATHBHOTO TajlMBa HEOOXITHO pO3pOOUTH
KOMIUIEKC METOAIB TepMidHOi 00poOKM TBep X MOOYTOBUX BimXomiB, 3
ypaxyBaHHAM IX XIMiYHMX Ta (i3UUHEX BiacTUBOCcTed. TepmiuHi MeTomn
3HEIIKO/DKCHHS BIIXOJiB, CIPSMOBAaHI HA CKOPOYEHHA 00CATYy BimxoiB,
HNEepEeTBOPEHHS BUXOMIB Y HEIIKIIMBI MaTepialy Ta TeHEPYBAHHS TEIIOBOI
ab0 eNneKTpMYHOI eHeprii, 3 MIHIMaIbHMM BIUIMBOM HA HABKOJMIIHE
cepemoBume [12]. [dnst GaraTtb0X BiMXOMB TEpMiYHE 3HEIIKO PKCHH SI
(cmamoBaHHs1) € TOpuBaOIMBUM a00 HEOOXTHUM €JIEMEHTOM CHUCTEMH
yIOpaBmiHHA BigxoJamMu. TepMiuyHe 3HEIIKOKEHHS BiIXOAIB HaJgae Taki
mepeBard: 3MEHIICHHS O00CATy BiIXOAiB, OCOOJMBO IIe BaXJIHMBO [
TPOMIZIKUX TBEPAMX PEYOBUH 200 BIIXOMIB 3 BUCOKMM BMiCTOM MalbHOTO;
pyiHyBaHHS 1 3HEHIKO/DKEHHS PI3HHX TOKCHYHHUX PEYOBHUH, OCOOJIHBO —
TOPIOYUX KaHLEPOTeHiB, MAaTOJOTIYHO 3a0pyJHEHOTO MaTepialy, TOKCHUYHUX
OpraHiyHuX cHnoiyk ab0o Oi0JOTIYHO aKTUBHUX PEYOBHH; 3MEHIIEHHS
KUIBKOCTI TIOJIrOHIB Ta HEOPTaHI30BaHMUX 3BaJMII BIAXOMIB, i, IK HACHIIOK,
3MCHIICHHS BIUIMBY Ha HABKOJMIIHE CEPEIOBHINE, YePe3 KOPCTKI BUMOTH JI0
BUKH[IB 3a0pyIHIOIOYHX PEUYOBUH B aTMOc(epy Bill CMITTECTIATIOBAIbHUX
YCTAaHOBOK; pEKyIlepallisi eHeprii, 3a yMOBH, KOJH € BEJHKI KUIbKOCTI
BIIXOJIB 1 CIIOKKBaYi Teruia abo eJIeKTPOCHEPrii 3HAXOIATECS MOOIH3Y .
Vmamizamis Bimxoai, 3rimHo [13] 3 Bumoramu dupexmueun €C mpo
Bimxomu Bim 19 muctomaga 2008 p. (mami — J{upekTuBa MpoO BiAXOAM) — Iie
Oymp-iKi omepanii, B pe3yibTaTi SKUX BIIXOAM TMPUHOCHTH KOPHUCTH,
3aMiHlorouM iHIN Matepiamd. Jlogatok Il JIupekTuBH ToJae Teperik
omeparliii i3 ymawmsaiii — 1e, 30KpeMa, BUKOPUCTAHHS BIIXOMIB SIK IajMBa
200 iHIII 3ac00M BUPOOJICHHST CHEPTIl, pereHepailis po34YuHHHKIB, epepooKa
METAJB Ta METAJICBHUX CIUIABIB, pereHepalis KHCJIOT Y1 OCHOB, BITHOBJICHH 5T
KOMIIOHEHTIB, [I0 BHKOPUCTOBYIOThCS VI 3MEHIICHHS 3a0pyaHCHHS,
BITHOBJICHHSI KOMIIOHEHTIB 3 KaTaJli3aTopy, MOBTOPHA OYHCTKA MAacTAI Ta
iHII BUIM TOBTOPHOTO BXXHMBAHHSA MAacCTHJ, 00pOoOKa 3eMJIi 3 KOPHUCTIO IS
CUTbCHKOTO TOCTIOJAPCTBA YW SKOJIOTIl Ta iHII. BHKOpPUCTAHHS BIIXOMIB 5K
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TaJIMBa MO’KE 3aCTOCOBYBATHCS SIK JOJATKOBHH METO] YHPABIIHHSA JIO THX
BIIXOJIIB, SIKi HE MIUTAIOTHCS TIEPepOOIli i TOBTOPHOMY BHKOPHUCTAHHIO.

VYei JIlnpexTtiBu Ipo BimXo[W, NPHUHHATI €BPOMEHCHKOI0 KOMICI€T0,
MOJIUISIOTh CTpaTeril yIpaBIiHHS BiIX0JaM¥ Ha OIepallii Mo BiTHOBJICHHIO i
omepariii 3 BUJaJdeHHs (JIKBimamii). Y MbOMY KOHTEKCTI Ba>KIMBO 3a3HAYHTH,
0 «BITHOBICHHS» O3HAaYa€ OyIb-AKy JiSUTbHICTh, OCHOBHHM PE3yJbTATOM
K01 € TexXHOJoTiYHa o00poOka BimXomiB, IO BKIIOYAE€ BIIYYCHHA Ta
BITHOBJICHHSI I[IHHUX KOMIIOHEHTIB BIIXOMiB 3 MOBEPHEHHSM IX I
MOBTOPHOTO BUKOPHCTaHHs abo oTpumanHs eneprii [14].

Y €Bpomi 3aCTOCOBYETBCS TEPMIH — «BIIXOOM B EHEPTil0», IO
BimoOpakae pi3HI BHAM TEXHOJIOTII OOPOOKM BIMXOMB I OTPUMAaHHS
eHeprii y GopMi TeIIIOBOi, eNeKTpUYHOI YU anbTepHATUBHOTO manmBa. Llei
TepMiH MOJE BKIIOYATH TEXHOJOTil 30ip MeTaHy 13 CMITTe€3BaiMIL,
TepManpHy OOpOOKYy BiIXoAiB  HAa CMITTECHAMIOBAJBHUX  3aBOJAX,
cnamoBanHsi RDF (TBepAoTO BiMHOBIEHOTO TallBa) HA LIEMEHTHHUX 3aBOJAX
91 ra3udikamiro.

TepMiH «cHamoBaHHS BiOXOAIB 3 BIMHOBICHHSAM CHEPTID» OXOILIOE
TEXHOJIOTi, sKi 0e3nocepeHbO CHNAMOI0Th BIIXOIHM, a MOTIM BiIHOBIIOIOTh
€Hepriro I BUPOOJCHHS enekTpo- i/abo TemnoBoi emeprii. Lleit mpouec
3aCTOCOBY€ETHCS B Oitbine, Hik 450 eHepreTHuHHUX 00'€kTax Mo BCiii €Bpomi
i 0araThoX IHIIMX KpaiHax B iHIIIM yactuHi cBity [15, 16].

Texronorii, sIki BUKOPUCTOBYIOTh ITOTOKH BiIXOB I BUPOOHHUIITBA
€HepTii, BU3HAUAIOThCS SIK «CHEPTis 3 BimxodiB» («energy from wastey). Ane
«BIIXOM B EHEPrilo» — II€ TePMiH, SKMA CTOCYETbCS NMPU BUPOOHHUIITBI
€HepTii 3a I0MOMOro TepMidHOi 00poOKkH Oe3neuHux BiIxoAiB. Xouya HOBI
TepMiuHI OpouecH, Taki Ak rasudikamis 1 MmipoJi3, CTAIOTh Bce OUIbII
MOMYJSIPHAUMH, TEPMIH «BIIXOJM B €HEPril0» B OCHOBHOMY HaJeXaTb O
CIIAIOBAHHS TBEPIMX MOOYTOBHX BiIXOMIB.

[ManuBOM Ha3WBAIOTH FOPIOYY PEYOBHHY, Ky CIHCUIANBHO CIATIOIOTH
VI Ofiep>KaHHS TeIUIa i MIOJANIBIIOT0 HOTO BUKOPUCTAHHS WIS IHIIUX NOTped
y CUIbCBKOTOCIIOAPCHKOMY BHPOOHUITBI. BOHO MOBHHHO MaTH IIEBHI
BJIACTHBOCTI, TOOTO BINIOBIIATH TAKUM OCHOBHAM BHMOTaM: HOPIBHSHO
JIETKO 3aiiMaTHCs; TIPHU 3TOPSHHI BUIULITH SKOMOTa OUTbIe TEIJIOTH; OyTH
MOLIMPEHUM Y MPHPOJI, HOCTYNHHM IpPH BUAOOYBaHHI Ta JACIICBHM MpPH
BUPOOHHUIITBI; HE 3MIHIOBATH CBOi BJACTHBOCTI MPHU TPAHCIOPTYBaHHI Ta
30epiraHHi; OyTH HETOKCUYHUM 1 MPH 3TOPSHHI HE BUIULITA IIKUUIMBUX Ta
oTpyiHux pedoBuH [17]. Llum BuMoOramM HaHOUIBII MOBHO BIANOBIIAOTH
PEYOBUHM OPTAaHIYHOTO TIOXODKEHHS: HadTa, IPUPOIHUIA Ta3, TBEPAl TOPrOYi
KOTIAJIMHH TOIIO.

Sk BKe 3a3Hayajocs BHWINE, OCHOBHUM 3aBJAHHSIM YCTAHOBKH
TCpMIYHOTO 3HCIIKO/PKCHHS BIIXONIB, € 3a0e3nedcHHs e(eKTUBHOTO
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CIIAIOBAHHS ITUX BIMXOMIB B 3aiaHiid KumbkocTi. [lpw crmamroBaHHI BiIXo JiB
BUBIIBHAETHCS TEIUIOTA, SIKa MOBWHHA OyTH KOPUCHO BHKOpHUCTaHa. [lepesn
MMOYATKOM TPOEKTYBaHHS TAKOi YCTAHOBKH HEOOXITHO 3'ICYyBaTH 3 JOCTATHIM
CTyIIEHEM TOYHOCTI, sfka KUBKICTE TIIB yTBOPIOIOTBCS HPOTATOM pOKY,
BU3HAYAETHCSA KUIBKICTh  BIIXOJIB HAa OJHOTO MENIKAHISA 32 J00Yy.
IMpoBoymtecs amanizs TIIB 3 Bm3HaueHHAM I1X MopdororiyHOTO |
TPaHyJIOMETPUIHOTO CKJIATy, a TAKOX TEIUIOTEXHIYHHX XapaKTepHUCTHK,
30KpeMa TeIUIOTH 3TOPSIHHSA, 3 MEKaMHU KOJMBAaHb 1I 3HAYCHb.

JlocnmipkeHHS KOMIIOHEHTHOTO 1 ¢pakmifiHoro cxmagy TIIB e
BAXJMBIM AaclleKTOM IIpH IUIAHYBaHHI 3aXOAiB IIOJO ITOBO/DKCHHS 3
Bimxomamu. PecypcHUIl moTeHIian BIIXOJiB 3alieXuTh Bif X ckimamy i
TeIUIOTEXHIYHUX BIACTUBOCTEH 1 BU3HA4Yae e(QEKTUBHICT 3aCTOCYBaHHS
pi3Hux TexHoJorii [11, 18].

Mopdomnoriunuii ckIag TBEpANX MOOYTOBUX BIIXOAIB BH3HAYAIOTH 32
JDKepelaMu iX YTBOPEHHS — XHTIOBI OyauHkKM (OaraTokBapTUpHI Ta
ONHOKBapTHpHI) Ta HEBUpOOHMYA cdepa, YCTAHOBH Ta oOpraHiami. Y
Tabmumi 1 mopdosoriuanit cxman BimxoxiB [lonraBcekoi — obmacti 3a
qoTUpMa Kateropismu [19].

Hageneni pe3yipTaTé IO3BOJIIM PO3paxyBaTH Ta OI[HUTH BHUILY Ta
HW)KYY TEIUIOTM 3TOPSIHHSA BiIXOAIB Ha Cyxii ocHOBL. Pesynbratu
po3paxyHky Hmwk4oi reriotu 3ropsinas TIIB IlonraBu Ha po6ouy macy: st
GaraTonoBepxoBux OymuHKiB - 19870 x/[x/kr, mpuBatHHil cexTop - 18983
k/x/xr. Ternota 3ropsHas TIIB npubimsHo na 2000 x/[x/kr Oinblue, HDK
TeroTa 3ropstHHsA Topdy. Temnora 3ropsHHS [CIIO MiNBUINYETHCS IPHU
HAsSBHOCTI HAJJIMIIKY TOJIMEpPHHUX Ta LIKIPSHUX MaTepialis.

CnaroBaHHsI BHUKOPUCTOBYETHCS, KOJIM TEIUIOTBOPHA 37ATHICTH
BUXITHOT CHPOBHHH CTAHOBUTL He MeHine 7 M/Jxk/kr. Koy HeMae CKIagHuX
MeToniB 300py abo KoM BMIiCT BOAM BHIIE, CJiJ 3BEpHYTH yBary Ha
6ioxiMiuHi MeTomu. [TepeTBOpeHHs TEIUIOBOI €HEPTii Bi CaMOBaHHS MOXKE
BUKOPUCTOBYBATHCS JUII NPHUBEACHHA B pyX MNapoBoi TypOiHH mit
BUpOOHMITBA enekTpoeHeprii, ane Tubku 3 KK 15-27%. 3actocyBaHHs
rasugikanii no3Bossie 30UBIMTH edekruBHICTs 10 30%. Bupobnenns Terma
Moxe OyTtn 30imbIeHa Ha 90%, 3aBIIKH 3acToCyBaHHIO Trazy. KomOiHOBaHI
teroenektpouentpam (TEL) moxyts matn KK/ 40% mnpu HanexHOMY
BUKOPHCTAaHHI.

IMpo6ieMu e(QeKTUBHOCTI BUKOPUCTAHHSA TPAJUIIAHUX JDKEepen
eHeprii B YkpaiHi CTOSTh IMe rocTpimie, HDK y CBiTi 4M kpaiHax €C.
[lpyunHAaMKU 1BOTO € 3acTapili  TEXHOJIOTI, BHYEpHaHHSI pecypciB
BUKOPHCTAHHSA OCHOBHMX (OHMIB TeHepallii eJeKTpoeHepTil 1 Teria, Imo
pa3oM 3 HH3BKOIO C(EKTHBHICTIO BHKOPHCTAHHS IIajBa INPU3BOIUTH O
3HAYHAX OOCATIB BHKHIB IIKUIMBHX PEYOBHH. 3HAYHI BTpaTH IIpH
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TPAHCIIOPTYBaHHI, PO3MOAUT TA BHKOPHCTAHHI ENEKTPOSHEpril 1 Tema, a
TaKO)X MOHOTIOJBHA 3aJCKHICTE B IMIOPTY EHEPTOHOCIB Ie OuTbII
YCKIIaJHIOIOTh CUTYAIll0 Ha €HEPTeTHUHUX PUHKaX Kpainu [20, 22].

Ta6muust 1 — Mopdosoriunuii ckian Biaxoais [MoaraBebkoi obmacri [19]

Ne Kareropis Biaxoais, % Bemika OpHo- Hacenewi Haceneni
LIIBHICTH [OBEPXOBI MYHKTH | IYHKTH MEH.
HaCeJICHHS Oy IMHKA (1000- 1000 >xurernis
5000)
JKUTEJIIB
1 OpranivHi Bigxom 29 19 14 19,3
2 Iarmip, KapTOH 9 7 8 1,4
3 Ilnactuk 13 13 13 7
4 Cxkio 15 21 17 24
5 YopHi, KOJIBOPOBI 0,8 1,1 2 3,8
MeTau
6 Opmsir (TEeKCTHIIb 1 3,5 3,5 5,9 2,1
B3YTTS)
7 epeBo 0,4 1,9 1,7 1,6
8 Heb6e3neuni 0,5 0,6 0,8 0,7
9 KicTku, mikipa, ryma 1,8 4,4 5 3,1
10 MiHepaiu 4aCTHHKA 27 28,5 32,6 37

HeoOxigHicTe pO3BUTKY ajdbTepPHATHBHHUX JUKEpeN eHeprii B YkpaiHi
3yMOBIIIOE CYYacCHHH aHalli3 BHUKOPUCTAHHA eHepropecypciB. CIpykrypa
CHOXKHBAHHS CHEPTOPECYPCIB CEPEeAHBOCTATUCTUYHOI €BPOMEHCHKOI KpalHu
(y Tomy uuncim Ykpainum) mae takuid Bunmyr ra3z — 45%; syriwm — 20%;
enextpoeHepris — 20%; HadTOompomykTn — 15%; ampTepHATHBHI JpKepena —
5% [21].

Bapto Bimmaumtn [23], mo B VYkpaiHi eHepreTMyHy YTHII3aLio
CMITTI MOTPiIOHO 3pOOHUTH €KOHOMIYHO BHUTIIHHUM IIPOEKTOM, BPaxoBYIOUHU
Taki Ba)XJIWBI 3aBIAHHS: 3a0€3MEUUTH EHEPTeTUYHY YTUI3alil0 TBEPAUX
noOyTOBUX BiIXOAIB B €KOJIOTIYHO Oe3meyHuil crocid y BimmoBimgHOCTI 10
€BPOMEHCHKUX CTAHAAPTIB Ta BPETYTOBATH NMUTaHHS BHKOpHCTaHHSI RDF sk
MOTEHIIHOTO DKepena eHepril.

30KkpeMa, IPONOHYETbCS BBECTH y 3aKOHOJABCTBO  ITOHSTTA
BIIHOBIIOBAJILHOTO TMajMBa 3 MOOYTOBUX BIIXOAIB SK albTePHATUBHOTO
JpKepesia eHeprii Ta OKPECIMTH OCHOBHI BUMOTH I10JI0 HOTO BUKOPHCTaHHS,
0co0smBO exoJoriuHi. Bee ne 3a0e3neunTs BU3HAYECHHS IIPABOBOTO CTAaTyCy
NajuBa, BUpOOJIEHOTO 3 MOOYTOBUX BIXOAIB SIK aJbTEpPHATUBHOTO JDKEpena
eHeprii, a BIPOBa/KCHHS 3aKOHOJABUMX IHILIATUB JO3BOJIUTH JOCATTH
niteii  HamionamsHoi ctpaterii ympapmuas Bimxozamu g0 2030 p. [24],
30Kpema:
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— CKOpPOTHTH OOCST 3aXOpOHCHHS TBEPANX NOOYTOBHX BiIX0diB
(TIIB) nmo 30%;

— otpumatu 50% nepepoonenus TIIB,;

— nocartu piBHA 10% enepretnanoi ytwmizarii TIIB;

—3a0€3MeYnTH rapaHTOBAaHUH PHHOK 30yTy I BiIHOBIIOBAJIEHOTO

nammBa 3i cmitrs (RDF-manmso).

HeoOximHicTe e€KoOHOMIi IPUPOTHUX PECypciB B yMOBaX IMIOOATBHUX
3MiH KIIMaTy 1 3aroCTpeHHS eKOJOTIYHHX TpobJIeM cTae dYH He
HaBaXXJIMBIIIOI0 YMOBOIO €KOJIOT3AIii MPUPOAOKOPHUCTyBaHHA. KoHmenmisa
€KOJIOTTYHO  30aJaHCOBaHOTO (CTIHKOTO) PO3BUTKY TIPYHTYEThCA HA
30iNBIICHH] BUKOPHUCTAHHS BiTHOBIIOBAJIBHUX JDKEPENl €HEeprii, cepen AKuxX
eHepreTWka Bilirpae Bce OUBII 3HauMMIimly poJsib. BukopucranHs
EHEepreTHYHOTr0 MOTeHIialy y 0araTthox KpaiHax 3AiHCHIOETbCS HAa OCHOBI
Kiotcpkoro mpotokoiy [25, 26].

[linbuBaroym miACYMOK, MO>KHa OJHO3HAYHO CTBEP/DKYBATH, IO
npobnemMy BixomiB  TpeOa po3B’A3yBaTH, BHXOIAYH 3 TPhOX MPHHIIMIIB: T10 -
mepiie, HEOOXMHICTP 3HIDKCHHA 10 MIiHIMyMy 3a0pymHEHHS JOBKULISA
BiIX0JamMu, TO-Apyre, 3A00yTIs JNOJATKOBOTO JDKepena TeruoBoi i
eNeKTpUYHOI EeHepril, i, Mo-TpeTe, 3H0pOB’s i Oesmeka TpOMaidH, MO €
TOJIOBHUM KpUTEpiEM Yy BHUpilIeHHi OyAp-IKOTO 3aBAaHHS B KpaiHi.
Boanouac, 30inbLIeHHS BUKOPHMCTAHHS MajuBa y perioHax YKpaiHu 37aTHE
JuBepcu(iKyBaTH BHPOOHHUIITBO TEMJIOBOI Ta eNEKIPUYHOI €HEpTii, CcIpuiTH
pecypco30epekeHHIo, yTuli3alii BiIXOAiB 1 3HAYHOMY 3MEHILIEHHIO BUKU/IIB
3a0pyIHIOIOYUX PEYOBHH Yy aTMOcdepy.
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MATHITOKEPOBAHI COPBEHTH HA OCHOBI XITUHY
KOMAX AJIs1 OYMIIEHHSA HABKOJIUIIHB OI'O
CEPEJIOBMIIIA BII 3ABPYHIOBAUIB PI3BHOI IPUPOIU

Kaninkesnmu O. B., mon. Hayk cmiBp., Kaginkesua O. M., xauzg. ¢iz.-
MaTeM. HayK, CTapml. Hayk. ciiBpo6., Kymuk O. M., Mo Hayk. cmiBoO.,
Yisano B. /I., kanza. 0ioJl. HayK, CTapll. HayK. CIIBPOO,
Kouenko O. B., Mon. Hayk. ciiBpo0.

Inemumym npuxnaonoi ¢izuku HAH Yrpainu, m. Cymu, Yrpaina

Anorauisn. Ctpareriusa LijIb OBOEHHOTO BiJHOBJIEHHS Y KpaiHU-4HCTE Ta
OesneuHe AOBKiLI. (TWaH BigHOBieHHs1 Y kpainu) CopOeHTH Ha OCHOBI XiTO3aHy —
HEeJI0pOora, eKOJIOTIYHO YMCTa aJbTep HATHBA JJIS BUAJICHHS 3a0py JHIOIOUHX P CUOBUH
3 CTOKiB. BUKOpUCTaHHS «3ENCHUX» IOy KTiB — KIIFOYOBHIl €IIEMEHT IMp Ky JIsip HOU
CKOHOMIKH, sIKa OYEBHIHO € MPIOPHUTETHOIO 3 OIJIAJY Ha 3elieHHil Kypc Ykpainu. B
OCTaHHI JECATWIITTA IIMpOKOMACIITaOHI MiANpHEMCTBA 3 PO3BEACHHA KOMaX Ta Uil
yTHIi3anii OpraHiYHMX BiIXOAIB BHMHHKJIM B ychoMy cBiTi. Ha >kanp B YkpaiHi Ha
JTaHW MOMEHT He BIAIOCs OpTaHi3yBaTH Take BUP OOHHITBO, Xoua inei Oy am. depmu
KOMaX TeHEpPYIOTh BEIUKY KUTbKICTh Oiomach (OOONOHKH TICNS JIMHSHHS, OPOCH
KoMaxu), Oarary xitTmHOM. B Hamiii poOOTI mpencraBieHi XapaKTepUCTHKU
MarHiToMoinikoBaHuX  COpOCHTIB Ha OCHOBI XiTO3aHy (J€alleTHIFOBAHOT O
noxiqHoro xitmHy) Hermetia illucense Ta mnpoaeMOHCTpOBaHA MepCHEKTHBA iX
BHUKOPVCTAHHS ISl OYHMILICHHS BOJIHUX CTOKIB BiJ 320p Yy IHIOBAUIB Pi3HOT P Hp OJIA.
HasBHIiCTh MAarHITHUX BJIACTHBOCTEH HO3BOJISE JIETKO BILAUIATH COP OCHT Bill p 034MHY
il BIUTMBOM 30BHIIIHHOT'O MAarHITHOTO TIOJS.

MAGNETICALLY CONTROLLED SORBENTS BASED
ON INSECT CHITIN FOR CLEANING THE ENVIRONMENT
OF VARIOUS POLLUTANTS

Kalinkevich O. V., junior researcher, Kalinkevich A. N., PhD,
senior researcher, Kulik A. N., junior researcher, Chivanov V. D.,
PhD, senior researcher, Kochenko A. V., junior researcher

Institute of applied physics, NAS of Ukraine, Sumy, Ukraine

A clean and safe environment is the strategic goal of Ukraine's post-war
recovery. (Ukraine recovery plan) Chitosan-based sorbents are an inexpensive,
environmentally friendly alternative for removing pollutants from sewage. The use of
«green» products is a key element of the circular economy, which is obviously a
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priority given Ukraine's green course. In recent decades, large-scale insect breeding
and organic waste disposal facilities have sprungup all over the world. Unfortunately,
at the moment, it was not possible to organize such a production in Ukraine, although
there were ideas. Insect farms generate large amounts of biomass (shells after molting,
adult insects) rich in chitin. Our work presents the characteristics of magneto-
modified sorbents based on chitosan (deacety lated derivative of chitin) from Hermetia
illucense and demonstrates the prospect of their use for cleaning wastewater from
pollutants of various nature. The presence of magnetic properties makes it easy to
separate the sorbent from the solution under the influence of an external magnetic
field.

XiTHH € IpUPOJHUM OiOTOJTIMEpPOM, KU IIMPOKO MOIIMPEHHH Ha
3emni (me apyrui 3a momupeHicTio B Oiocdepi momicaxapup micms
uemonosun). e — niniiinuit nonimep N-anetwi-D-rmoko3aMiny, CTpyKTypHO
noAiOHUI 0 LEN0I03H, Bill SIKOT BiH BIIPI3HAETHCS HASBHICTIO alleTaMiTHHUX
rpyn B C2 TMONOXKEHHI JIaHKU TJIOKO3U. 3a JOMOMOIOI0 MpoLeaypH
JICalleTUIIOBAHHA 3 XITHHY MOJKHA OTPUMATH KHCJIOTOPO3YMHHUN XiTO3aH.
XiTo3aH 1 KOMIO3UTH Ha HOTO OCHOBI € HIMPOKO BXXMBAaHUMU 3€JIEHUMU
copbeHTamMu, BOHM OiocyMicHi, 37aTHI 10 Oiojerpajaiii, HETOKCHYHI Ta
MapThb BHCOKY COpOUiiiHy 3maTHICT, om0 psmy cmomyk [1, 2]
TpamumiiiHuM HKepenoM XITHHY 1 XiTo3aHy € pakomofiOoHi. B Toit e dac,
3pOCTAIOUHI 3aMKUT Ha XITMH 1XITO3aH CTUMYJIFOBAB PUHOK JI0 MOMIIYKY OUIbIII
CTIMKUX albTepHATHB MMOTOYHOMY KOMEPIUIHOMY JpKepeiy (paKkommomioHIM ).
Komaxu-OioniepeTBOproBadi € HAaWOUIbII BIMOBITHUMH  KaHAUIATAMU,
OCKUTbKHM XITHH € MOOIYHUM MPOIyKTOM «KOMAImuHUX Gepmy. [IpubamsHo
Ha 80% €BpOMCHCHKUX KOMAIIMHHUX (epM BHUPOIIYETHCS YOpPHA JIbBHHKA
(Hermetia illucens) uepes ii uymoBy 3matHicTh g0 GlokoHBepcii. JInunHKM
4OpHOI JIBBHHKM  37aTHI  Xap4yBaTUCS  THUIOYMMH  OPTaHIYHUMU
cyOcTpaTaMH, MEPETBOPIOIOYH iX Ha 6iOMacy BUCOKOT 010JIOTIYHOT IIHHOCTI,
10 MICTHTH BUCOKY HoJt0 Oitka. Jmuunka H. illucens mose posBuBatics Ha
BIXOJaX CUIBCBKOTO TOCIIOJAPCTBA W BHKOPHUCTOBYBATHCS HE TUIBKA SIK
JDKepesio Oinka 1 JimimiB, anme ¥ sl oTpuMaHHsS XiTuHY. [lponemypa
BUJIUICHHS XITHHY 3 JIMYMHOK YOPHOI JIBBHHKH He CKiIaaHa. Ha BiqMiHy Bin
XITHHY PaKOMOJIOHUX, XITHH KOMax He MOTpedye TpuBaioi aeMiHepamizalrii.

MarnitHi Matepiali MO>KHa BHKOPHUCTOBYBATH SIK COPOCHTH UIA
aHai3y MIKpOEIeMEHTIB B €KOJIOTIYHHUX 1 0i0JOTiYHMX 3pa3kax [3], a Takox
JUTsl OYHUIICHHS MPOMHUCIIOBUX CTIMHHUX BOJ| Bifl OAPBHHKIB 1 BAXKKUX METalliB
[4, 5]. OcobOmmBuii iHTEepec y [bOMY IUIRHI TPEACTABISIE MarHiTHA
Mommdikamis OiomomiMepiB. Metoqm Takoi Momudikamii TOCTIHHO
BJIOCKOHAMIOIOTHCS [6].

YV wHamii poGoTi pi3HI 3pasku xitozaHy/copOentiB (JIutBa) Oyim
oTpumai 3 o6ononok H. illucensi oxapaxrepuzoBani metomamu SEM, XRD
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i TPDMS. TIlpoBemeHo 1ix MarHitTHy Mojaudikamiio (3a JIOTIOMOTOIO
HAHOKPHCTAIYHOTO MarHeTuTy). Hamoto MeToto OyJo JOCHiDKEHHS
MOXJIMBOCTI ¥ TEPCNEKTHBH 1X BHUKOPHCTAHHS ISl OYHIIEHHS BOIM Bin
OpTaHiYHNX/HEOPTaHIYHUX 3a0pyAHIOBAYIB.

Y poboti BukopucToByBaim obosonkd JmuuHOK H. illucens,
OTPUMAaHMX 13 IHCEKTapifo XapKiBCBKOTO HAIIOHAJIHFHOTO IEAarOTiTHOTO
yHIBepCHUTETYy, Ta 000JIOHKH JUYMHOK POMHUCIOBOTO BupoOHuka H. illucens
(«Insectumy, JIutsa).

BukopucroByBamm Takox mBa cop6entu (FLS1 ta FLS2) Ha ocHOBI
00pobneHnx KuciaoTo0 060s0HOK JmunHOK H. illucens, BurotoBneHux y
Hentpi ¢iduko-TexHidHMX HayK, BimpHioc, JIuTBa, sKI BiAPBBHAIOTHCSA
IPOLEAYPOIO JCalCTIIIOBAHHS.

HanouactuHkyn MarHeTuTy OyiM OTpHUMaHi 3 TeNTarimpary cyibgarty
3amiza mpu BucokoMy pH, sk omucano B [6]. s marnitHOT Moaudikarii
XITHHOBI MaTepiaiay Oyiu 3MiMIaHi 3 OXOJIO/DKEHOIO CYCIECH3I€I0 MarHITHUX
HAaHOYACTHHOK B OPTAHIYHOMY PO3UMHHHUKY, a TOTiM BucymieHi mpu 60 °C.

Puc. 1. CopOeHTH Ha 0cHOBI 00010HOK THuHHOK Hermetia
illucens (JIutea, crisib Huii npoext FlyChitin, nporpama Eureka)

Kpuctamyna  cIpykTypa  MartepiadmiB  JOCHDKEHA  METOJOM
pentreniBepkoi mm¢pakmii (XRD), mopdororit — mMeTomoM ckaHyo4o01
enektpoHHOi Mikpockorii (SEM). EnekTpoHHO -MIKpOCKOMIYHI JI0 CIiHKEH H st
IPOBOMIIIA Ha CKaHylodomy Mikpockom PEMMA-102 (BAT «CEJIMI»,
Vkpaina). Pentren-mid paxmiiai JIO CIT/DKEHHS MpOBOWIIM  Ha
mppakrometpi JAPOH-4-07, BunpominroBanHs CoKo (moBxkwHa XBUIII
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0,179 M), pokycyBanns bperra-bpentano. TemmnepatypHo-iporpaMoBaHa
necopbuiina  mac-cnektpometpis (TIIJIMC) Oyna BHUKOpHUCTaHA ISt
BUBYCHHS BHJUICHHS BOJM Ta kapOonatiB. Bmict Cu ta Cd y copOuiifHuX
JOCHIIAaX BHMIPIOBAIM METOJIOM AaTOMHO-a0COpOIiifHOT crekTpocKomil
(KAC-120, BAT «CEJIMI», Ykpaina).

EnexTpOHHO-MIKpOCKOIIIUHI JIOCT/DKEHHSI CBITUATh MPO Te, IO XITHH
KOMax TEBHOIO Mipoto 30epirae cTpykrypy mnanmupiB. OOpoOxa
HaHOPO3MIPHIM MarHETUTOM ICTOTHO He BIUIMBA€ HAa CTPYKTYyPY XITHHOBOTO
MaTepialy, ajie HaJa€ HOMy MarHiTHHX BIAcTUBOCTEH (puc. 2).

Puc.2. Cop6ent FLA2 Ha ocHoOBi xiTHHY, Moan(ikoBaHHUIH
MAarHeTUTOM (JIiBOpYy4Y, cBiT/I0Ba Mikpockomnisi, 10x) Ta XiTuH,
orpuManmii i3 mynapiis H. illucens (mpaBopy4, erekTponna
Mikpockomis, 100x).
B excriepuMeHTax i3 copOLil BAXKKHX METaJliB COPOCHTH Ta XITAHOBH it
Martepian minmaBamics aii 0,1 mr/x BogHoro po3uuny Cu ta Cd. PesynptaTi

yepes 48 ToAMH HaBeleHI Ha puc. 2.
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Martepiaii  MOKa3yloTh 3HAYHO Kparm pe3yibratd  momgo Cu,
copbentu ajcopOyoTh Bcio Cu B po3dmHi uepe3 48 rof., XiTMH JIEMOHCTPYE
ripury aktiBHICTs. Opnak y Bumaaky Cd Halkpammid pe3yibTaT IMOKa3ye
copbent FLS1, ane HaBiTh mel pe3ysibTaT HE MOXHA BBAKATH XOPOIIUM.
CopOmiiiHa aKTUBHICTP IIOJO BAXKHUX MeETAliB IOTpeOye MOMAJBIINX
JIOCITIDKCHB.

BiacoToK migi i Kagmito, BUAaNEHUN 3
pO34nHy 3a 48 roguH

120%
100% 100%
100%
81,50%
80%
0,
60% 56,90%
40%
20%
20% 10% .
- |
FLS1 FLS2 Chitin
ECu mCd

Puc. 3. Copbuis miai i kagmiro matepianmamu FLS1, FLS2
Ta XiTHHOM

Judpaxuiiny kapTuHy, fKy BHUAHO Ha mu(pakTorpaMax, MOXHA
BimHectn 10 maraetuty (JCPDS 88-315). Po3mip KpuCTamiTiB MarHeTuTy
ouiHtoeThes B 20-30 HM 3riqHo 3 opmynoto lleppepa.

Merox TIIAMC BUKOPUCTOBYBaBCS [Ii BHUBYEHHS TEPMIYHO
IHIyKOBAaHOTO BUBIIBHEHHS Ta30MOAIOHMX PEUYOBHH I3 3pas3KiB. 3a HU3BKUX
TeMIepaTyp Horo Mo>kHa BUKOPUCTOBYBATH VI JOCIIKEHHS MicIb copOii
B 3pa3Kax, OUIbII BHCOKI TeMIIEpaTypH AaroTh iH(OpMaLifo Ipo pi3Hi crazii
HipoJIizy, MO KOPEIHo€E 3 MOJISKYSIPHUM CKIagoM Matepiamy. Hamri 3pasku
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BUAULIIOTh TUIBKM PEYOBHHM, WIO BIMMOBIMAIOTh MIpOJI3y OPTraHIYHOI
JaCTHHU KOMIIO3WTIB, 1 ajcopOoBaHy Boidy. HaiimikaBimmmu € mpodini
BOJIOBiIAAYI.

Hani TIIIMC pemoHCTpYIOTH pi3HI mpodim necopOumii Bomm
cnemiambHUMHU  copOentamu FLS1 i FLS2, BurotoBmeHMMH 3 000JOHOK
mranaok H. illucens i xitmroBoro marepiany 3 mux 000J70HOK. Boma 3
XITHHOBHX MatepiamiB Bumimietsess npu 200 °C, T1omi sx copOeHTH
JIEMOHCTPYIOTh JABa MKMW BUAUIeHHS BomM, oguH mpu 200 °C i mpyrumit
BUCOKoTeMIlepaTypHuid mik Ommkde no 300 °C, mo Bkazye Ha pi3HHI
3B’SI3aHUI CTaH BOJM B IMX MaTepiasax. | ToMy crocTepiraeTtbCsi CyTTEBa
PIBHUILS B MICIIX MOBEPXHEBOI COPOIIil.

OtpuMaHi pe3ybTaTH MOKa3yIOTh MOXIHMBICTh OTPUMAHHS JEHIEBHX
Ta e(heKTHBHUX COpPOEHTIB Ha OCHOBI MPHPOJHOTO XITHHOBOTO MaTepiany 3
yopHoi JeBuHKM Hermetia illucens ta mMoxsmBicTs neiieBoi Ta MpocToi
MAarHiTHOT Mouikanii IUX COpOEHTIB, IO A03BOJSE JIETKO BUIATATH iX i3
CepeNoBHINA, KOJH 1€ HeOOXTHO, 32 TOMOMOTOI0 30BHIIIHBOTO MAarHiTHOTO
HOJIA.

Mu 60suni cninvHomy uecbko-ykpaincekomy npoexmy «[euiesi ma
npocmi y 6U20OMOGIEHHI MASHIMHI KOMRO3UMU HA OCHOGI Ximo3amy OJis
iMmobinizayii  ximumy,  @epmenmia,  0iocopbyii, 6biocencopie ma
biomeduyunuy ma ocobaueo npoexmy EUREKA E!13636 «Flychitiny ma
Hawum Konezam iz Jlumeu (Llenmp @isuynux nayx i mexmonoeiu, Binvuioc)
3a niompumky yici pobomu.

Buxopucrani ingopmauiiini axepesa:

1.Khan A., Ali N., Malik S., Bilal M., Munir H., Fernando L., Ferreira R.,
Igbal H. M. N. Chapter 13 - Chitosan-based green sorbents for toxic cations removal,
Sorbents Materials for Controlling Environmental Pollution Current Stateand Trends,
pp. 323-352, 2021, https://doi.org/10.1016/B978-0-12-820042-1.00014-6

2.D.C.da Silva Alves, B. Healy, L.A.A. Pinto, T.R.S. Cadaval Jr, C.B. Breslin
Recent developments in chitosan-based adsorbents for the removal of pollutants from
aqueous  environments, Molecules, wvol. 26(3) , art. 594, 2021,
https://doi.org/10.3390/molecules26030594

3.M. He, Zh. Chen, Ch. Xu, B. Chen, B. Hu, Magnetic nanomaterials as
sorbents for trace elements analysis in environmental and biological samples, Talanta,
vol. 230, art. 122306, August 2021, https://doi.org/10.1016/j.talanta.2021.122306

4.S.K. Panda, I. Aggarwal, H. Kumar, L. Prasad, A. Kumar, A. Sharma, D.-
V.N. Vo, D.V. Thuan, V. Mishra M agnetite nanoparticles as sorbents for dye removal:
a review, Environ. Chem. Lett., vol. 19, pp. 2487-2525 2021,
https://doi.org/10.1007/s10311-020-01173-9

53



5.M.ILA. Abdel Maksoud, R.A. Fahim, A.G. Bedir, A.l. Osman,
M .M. Abouelela, G.S. El-Sayyad, M .A. Elkodous, A.S. Mahmoud, M .M. Rabee, A H.
Al-Muhtaseb, D.W. Rooney Engineered magnetic oxides nanoparticles as efficient
sorbents for wastewater remediation: a review, Environmental Chemistry Letters, vol.
20(1), pp. 519-562, 2022, https://doi.org/10.1007/s10311-021-01351-3

6.1. Safarik, J. Prochazkova, K. Pospiskova Rapid magnetic modification of
diamagnetic particulate and high aspect ratio materials, Journal of Magnetism and
M agnetic Materials,  vol. 518, art. 167430, January 2021,
https:/doi.org/10.1016/j.jmmm.2020.167430

54


https://doi.org/10.1016/j.jmmm.2020.167430

VK 504.5:[621.311.22:546.264

EKOJIOTIA I JEKAPBOHBAIIISI TEILIOBOiI EHEPTETHKHA

Kobepuux B. C., imxenep 1 kateropii, Maasapeako O. €., kaHI. TexH.
HayK, CTapIl. Hayk. cmiBpoO., Maiictpeuko H. FO. xann. TexH. Hayk,
CTapIl. HayK. CiBp0O.

Incmumym 3azanvnoi enepeemuxu HAH Ykpainu, Yxpaina

Anorauis. [IpoananizoBaHo cyYacHHI CTaH 3 BUKHIAMU Hap HUKOBUX ra3iBy
€HEepTETHIIl CBITY, IIep CNIEKTUBH PO3BUTKY BY 'IbHHX €JIEKTP OCTAHLIIH Ta Ip OBEICHEe
MOP iBHSHHS TMOKA3HHUKIB PIi3HHX TEXHOJOTIM TEIUIOBOI €HEPTETUKHU 3 YPaxyBaHHIM
OUMILCHHS Bif JIOKCHIY BYTJEI0. 3pOOUTH BUPOOHMIITBO E€NIEKTPOEHepTii OuIbIT
EKOJIOTTYHAM MO’KHA 3aBJITKH BIP OBA/KEHHIO TEXHOJIOT1i yJIOBIIOBaHHS 130ep iraHHs
pyremo (CCUS). ns termoBux enekrpocranuii  (TEC), mo npamoiores Ha
KaM’siHOMy Ta OypoMy BYTUUI y pIi3HMX KpaiHaX, MpOaHATi30BaHO TOKA3HUKH
HACTYITHUX TEXHOJIOTi: MapoTypOiHHI YCTaHOBKM HAIKpHUTUYHOTO THCKY Ta
YIIBTP aHAIKP UTHIHOTO TUCKY Oe3 yioBmoBaHHs i 30ep iranms Byriergo (CCUS) ta 3
CCUS. Ins TEC, mo npaioroTs Ha TPHPOJHOMY Tasi, IpOaHATi30BaHO HACTYIHI
TEXHOJIOTIT: Tra30TypOiHHI ycTaHOBKH, napora3osi ycranosku 6e3 CCUS Ta 3 CCUS.
CCUS B eneKTpOeHepreTHIll 3HAXOAWTHCS HA pPaHHIA cramil pPO3BUTKY, HpH ii
3aCTOCyBaHHI 3HAYHO 30UTBIIY€THCS COOIBApTICTh eneKkTpoeHeprii. s mmpoxo
BupoBamkeHHss CCUS moTpiOHO BBOOWTH BHUCOKHI IOJAaTOK Ha  BUKHAU
BYTJICKHUCIIOTO Ta3zy. TeXHONOTi BBaXae€TbCid HEOOXITHOIO IS TP OAOBXKEHHS
BHUKOPHUCTAHHS BYTJIEBOJHIB, TOMy Ha(TOra3oBi KOMIIaHII aKTHBHO iHBECTYIOTb B ii
BIIP OBAJDKCHHS.

ECOLOGY AND DECARBONIZATION OF THERMAL ENERGY

Kobernyk V. S., engineer of the 1st category, Maliarenko O. Ye,,
candidate technical sciences, senior research, Maistrenko N. Yu. candidate
technical sciences, senior research,

Institute of General Energy of the National Academy of Sciences
of Ukraine, Ukraine

Abstract. The current state of greenhouse gas emissions in the world's energy
sector, prospects for the development of coal-fired power plants was analyzed, and
the indicators of various thermal energy technologies were compared, taking into
account the removal of carbon dioxide. It is possible to make electricity production
more environmentally friendly thanks to the introduction of carbon capture and
storage technologies (CCUS). For thermal power plants (TPPs) operatingon hard and
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brown coal in different countries, the indicators of the following technologies were
analyzed: supercritical pressure and ultra-supercritical pressure steam turbine units
without carbon capture and storage (CCUS) and with CCUS. For TPPs operating on
natural gas, the following technologies were analyzed: gas turbine units, steam-gas
units without CCUS and with CCUS. CCUS in the power industry is at an early stage
of development, and its app lication significantly increases the cost of electricity. For
CCUS to be widely implemented, a high carbon tax would be required. The
technology is considered necessary for the continued use of hydrocarbons, so oil and
gas companies are actively investing in its implementation.

Bukum mapHUKOBHX Tra3iB € Mpo0JIeMOI0, SIKY BHPIMIYIOTh B yCHOMY
cBiti. Ha cproromui 70% Bukunis mapaukoBux rasis (III') y citi nmpunanmae
Ha EHEPreTHYHHH CeKTOp (BHAOOYBaHHA W CIIOXKHMBaHHA BYTJICBOJHIB Ta
BUKOITHUX BUAIB mamuBa). 62 % III" mpoxaykytots Kurait, CIIA, €C, Iugist,
p¢ ta Anonis [1]. Jnst 3MeHIICHHS BUKUAIB MapHUKOBUX rasiB y 6aratbox
KpaiHax TMOCWIIOIOTh BHUMOTH JI0 IX KOHIEHTpamii y BHUKHIAX
eNeKTPOCTAHII. YoBmoBaHHS Ta 30epiranas miokcuay Byriemro (CCUS) e
OJHIEI0 3 KIIOYOBUX HHU3BKOBYIJICIEBUX TEXHOJIOTIH, HEOOXTHHX IS
3meHmeHHs BUkuaiB CO2, MOB'I3aHUX i3 TEIUIOBOIO €HEPTETUKOIO.

Metoro 1iei po0OOTM € aHam3 Cy4acHOTO CTaHy 3 BHKHAAMHU
MAapHUKOBUX Ta3iB y TEIUIOBIA €HEPreTHlli CBITy, MEPCIEKTUB PO3BUTKY
BYTUIbHUX €JIEKTPOCTAHI[I Ta MOPIBHSAHHA MOKA3HUKIB PIi3HUX TEXHOJOT1H
TEeIJIOBOi EHEepreTMKH 3 ypPaxyBaHHAM OYHUIICHHS BiJ MOKCHIY BYTJEIHO.
Bukopuctani MeToAM aHanmidy BIIKpUTHX JDKeped iHGopmamii 1momo
Cy4acHMX Ta MPOTHO3HHMX BHKHIIB [OKCHIy BYIJIELIO Ta PO3BUTKY
BYTUIbHUX enektpoctaHiiid. International Energy Agency (IEA) pexomenaye
MIPOBOJMTH TEXHIKO-€KOHOMIUHE TIOPIBHIHHA 32 CEPEHBOI0 COOIBAPTICTIO
eneprii (LCOE) 3a kuTTeBHii LUK, sika 3a0e3levye caMOOKYIIHICTh 32 BECh
uukin. lleld mOKasHMK BpaxoBy€ BCi BUTpAaTHM — IHBECTHULIHHI, MNajWBHi,
eKCIUTyaTAl[iliHI Ta IHIII.

Jlna BupimieHHs DI00anbHOI KiaiMaTtHdHOT mpobmemu y 2015 pori
npuitaato Ilapuseky yromy no PamkxoBoi kouBeHuii OOH mpo 3MmiHy
KIMarty. Yroga € mpoJoBkeHHsAM KioTCBKOTO MpOTOKOJTy, HOYHHAIOYH 3
2021 poxky, croromni 1i mimmucanu 190 kpaid cBiTy. YkpaiHa paTudikyBam
[Mapuseky yroay y 2017 pomi [2].

Maii0yTHe eHepreTHKd YKpaiHM HeMOXkaMBe Oe3 IHTerpamii 10
CHUTFHOTO €BPOMNEHCHKOTO €HEPTETUYHOTO PUHKY,, Y TOMY YHCII B YaCTHHI
npotuaii 3MiHamM KiriMaTy. OCTaHHIM YacoM akTyaJlbHICTh BHPIMICHHS
npoOJIeMHU 3HAYHO 3arOCTPHJIACH Yy 3B’SI3KY 3 NPUENHAHHIM YKpaiHu 10
JoroBopy mpo 3acHyBaHHA EHepreTHdHOTO CIIBTOBapHCTBa. YKpaiHa
migrpuMmana  €BpONEHCHKHH  3€JeHHH Kypc y HampsIMKy pPO3BHTKY
HU3BKOBYTJICIEBOT ~ €HepreTWku  kpainm.  Ilepexix Vkpainu 10
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HHU3BKOBYTJICIEBOT €KOHOMIKM BU3Ha4deHO y CrpaTerii HH3BKOBYIJICIIEBOTO
po3sutky 10 2050 poxky [3].

barato kpaiH Ha piBHI HAI[IOHAJIFHOTO 3aKOHOJABCTBA 3aKpIMWIH
3axoaM 3 HMpoTuAii 3MiHaM kimimMaTy. bimemr HiK 90 mepxas, sIKi Moy KYIOTh
65% III", aKTHBHO BIPOBAIKYIOTh 3aX0[H 3 AekapOoHizawii. Ix orinro0TE 32
inmekcom Climate Change Performance Index 2021 (CCPI), sikuit BpaxoBye:
emicito [III'; wactky BimHOBmOBaHMX mkepen eHeprii (BIE); piBens
EHEepPreTHYHOi e(eKTHBHOCTI; KIIMATHIHY HOJITHKY.

IMporHo3u m1a 15 HAWOUIBIIMX E€KOHOMIK CBITY CBiT4aTh, IO BUKHUIN
mokcuny Byriemoo (CO2) OymyTs 3poctaté 1o 2030 poxy, a moTiM Mae Oy TH
cKkopodeHHS. B 1ol jxe Wac 3a oriHkaM# MDKHApOJHOTO EHEPTeTHYHOTO
areHTcTBa (IEA) 3HauHe BUKOPHCTAHHS BYTJICBOIHIB y CBITOBOMY IAJIMBHO-
€HEepPTeTHYHOMY KOMIUleKci rapaHToBaHe 1o 2050 poxy [4]. OcHOBHHMH
HampsMaMH 3 MPOTHAil 3MiHAM KiIiMaTy ChOrojHi €: BukopuctanHs BJIE;
00Me)xeHHS BUAOOYTKy KOPUCHUX KOTAIMH; 3MCHIICHHS YaCTKH BYTUIBHO i
reHepanii; ynoBmoBaHHA Ta 30epiramHs COz; BOJHEBa eHEpPreTHKA.
PosmstHeMO mpuKIagM HAIOHAJNBHUX CTpaTerii Ta mporpam 3 HpOTUAii
3MiHaM KJiMaTy.

Crpaterist 4UCTOTO 3pOCTaHHs eKOHOMikM BemukoOputanii «Clean
Growth Strategy» 6yma 3atBepkeHa y 2017 pomi. Y cTparerii npuiiHsaTa
KOHIIETIiS YUCTOTO TMOBITPsI Ta BHU3HAYEHI 3aXOAM ISl CTUMYJIFOBAHHS
BUPOOHMIITBA ENEKTPUYHOI €Heprii 3 HHU3BKUM BMICTOM BYIJICLO:
IMIUIEM €HTAallisl CTAHAAPTIB LI0J0 OUIbII e(eKTUBHOTO CHANIOBAHHS MaJUBa,
mixTpuMKa BUpoOHUITBA OioMertany Ta iH. Ha mouatky 2021 poxky B kpaini
BBeJieHa cucteMa TopriBii kBoTtamMu Ha Bukum I («UK ETS»).

Exonoriynicts € i Oye 0HUM 13 MPIOPUTETHUX HANPSIMIB AISTILHOCTI
ypsamy CHIA 3a mporpamoro enepretmdHoi pepommornii («Clean Energy
Revolutiony»). Cepen il KIOYOBUX MPIOPUTETIB: PO3pOOKa 3aKOHOJABCTBA
IIOZ0 CHpPHSHHA BHXOJy KpaiHM Ha HynboBHH piBeHp Bukumie [II' mo
2050 poKy; MOCHJICHHS BiMOBIZATLHOCTI 3a 3a0pyAHEHHS HABKOJMUIIHLOTO
MPHUPOJHOTO CEPEOBUINA; IHBECTUIIIl y aJbTCPHATUBHY CHEPTETHKY .

€Bporneliceke  cmiBToBapuctBo  (€C)  MOCHIIOBHO  MPOBOUTH
MOJITHKY  BYIVICIIEBOT HEHTpalbHOCT. MeTa TMOJITHKH IOJsirae y
MPHUCKOPEHHI IJI00aJbHOT0 €HEPTreTHYHOrO MEepeXoay LUIIXOM 3MEHIICHHS
BUKUIB BYIJICIIO, PO3BUTKY 1 BIPOBADKEHHIO HOBITHIX TEXHOJOTIH Ta
MOIIMPEHHIO eHeproeekTHBHUX 3axoiB. OCHOBHI 3aBJaHHS: MEPEXil BiJ
BUKOITHOTO TMAJMBa J0 HEHTpaJbHUX MIOJ0 BYIJICHIO JDKEpET EHEpTil;
3armo0iraHHs IMIOPTY €JISKTPOCHEPrii 3 KpaiH, sIKi He BIANMOBINAIOTh PIBHIM
oesmekn 'y €C. Ilpuxmamn: ['pemis copocTHia BUMOTH JIICH3YBaHHS
BUPOOHMKIB €HEprii 3 BITHOBMOBaHWUX [pKepes; Icmanis 1 ®paHis
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MiITPUMYIOTE  BHPOOHWKIB Oiorasy; XopBaTii CTUMYIIOE PO3BHTOK
KOTEHEpAIIHIX TEXHOJIOTIH.

3a ocTaHHI pOKM eHepreTHUHHH Oaynanc kpaiH €C myxe 3MIHHUBCS y
2020 porri mopiBasHO 3 2015 poKOM, a caMe YaCcTKH y TeHepallil 3M eHITIICH:
ByritbHOi Ha 20%, atomuoi Ha 10%, rasoBoi Ha 4%; a dyacTka
aJbTepHATUBHUX JDKEpeEN eHepril 30umbimmnack. Lle mpu3Beno g0 3MeHmeHHs
ByTJIeTIeBO1 eMHOCTI BHpoOHHUITBA enekTpuaHoi eHeprii 3 317 T CO2/kBr-ro 1t
(2015 p.) no 226 r CO2/kBr-rox (2020 p.). TakuM YHUHOM, EIEKTPOCHEPTIS Y
€BpOIEHCHKNX NeprkaBax crana Ha 30% wucrimoro [1].

Mixuapomai «3eneHi» ceptudikatn (I-REC) 3actocoByrots i
MOHITOPHHTY  TIEpPEeMIIICHHS  eJeKTPOeHeprii, sfka BHpoOJeHa 3
anpTepHATUBHHUX JpKepen. Lle# iHcTpyMeHT mommpioeTscst mmme Ha BJIE i
0o0Mexxye MOXIMBOCTI (DiHAHCOBOTO CTHUMYIIOBAaHHS I  aTOMHHUX
€JIEKTPOCTAHIII Ta TiApOEIeKTPOCTAHIIIHN.

OOMexeHHS BHIOOYTKY KOPHCHHX KOMAdWH, y TOMY YHCIHI
BHUKOITHOTO TAJIMBA, HA 3aKOHOJABIOMY PIBHI 3aKpPilNICHO B psAi KpaiH CBITY.
Ipuknamm. B Janii — BinmoBa Bix BHA0OyTKy HadTH i rasy mo 2050 poxy, a
3 2020 poxy — 3abopoHa BHHaui JileH3ii Ha BHAOOYTOK BYIJIEBOIHIB Yy
IMiBaivrOMy Mopi. B Icmanii — BimmoBa Bix BumoOyTKy HadTu i rasy no
2042 poxky. Y ®paHnuii — BinMoBa Bing BUIoOyTKy HadtH i rasy mo 2040 poky,
a3 2017 poky — 3abopoHa BUayi JilleH3iil Ha BUIOOYTOK ByrieBoaHiB [1].

BrnpoBampkeHHST HOBUX €KOJOTIUHMX HOPMATHBIB IMIOJO0 BHKHUIIB
NMAapHUKOBHUX  Ta3iB  MOPHU3BOMMTH [0 30UIBIIEHHS  KamiTaJbHUX 1
eKCIUTyaTalliiHUX BUTpPAT HA OYMULICHHS, EKOJOTIYHUX IUIATeXiB Ta M0
3pOCTaHHS cOOIBapTOCTI BUPOOHUIITBA ENECKTPOCHEPTIi 3a KUTTEBUM LUK

3poOut BUPOOHMLTBO €JIEKTPOCHeprii OUIbII E€KOJOTIYHUM MO>KHA
3aBIKH BIPOBA/DKCHHIO TEXHOJIOTII YJIOBIFOBAHHS 1 30epiraHHs BYIJICIIO
(CCUS). L Texnomoris mnoJisirae y BuaaieHHi aiokcuay syrieuto (COz) 3
MPOMHUCJIOBHX 1 CHEPIeTHIHHX PKEePEN BUKUAIB, TPAHCIOPTYBAaHHI O MiCIIs
306epiranHs Ta 3oJsimii Bix atMocdepu. Ha mouatok 2021 poky peanizoBaHO
qmmie 50 koMepuiitHux npoekTiB 3 TexHosorieto CCUS,. 3aranpHuii 0r0mKeT
mpoekTiB ctaHoBUB 5 mupa. aoi. CIHIA, a coGiBapTiCTe YJIOBIIOBaHHS 1
30epiranHs  Bymiemp ckiamana  Bix 20 gon. CIHA/r CO2  go
150 pon. CIIA/T CO2 [1].

Omia 13 peanmizoBanux mnpoektis CCUS y ByrigpHIH reHeparii
€JICKTPUYIHOT eHeprii — PeKOHCTPYKIIiSI TeTUIOBOi enekTpocTaniii Boundary
Dam B Kanami. Enepro6mok TEC motyxuicio 130 MBr 0yB
MOJiepHi30oBaHMN 1 ocHamieHuid yctaHoBKor CCUS (dacTka yJIOBIIOBaHHS
90%). BumaneHuil BYIJICKHUCIHI Ta3 BUKOPUCTOBYETHCS Ha HalOIIDKIOMY
HaTOBOMY pPOJIOBHUINN Ui iHTeHCHU(]iKamii BUAOOYTKy. BapTicTh mpoekTy
cximana 1,4 mupa. non. CIIA [1].
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€sporneiiceka Komicis y BepecHi 2020 poky oroJiocwiia BBEICHHS
TpaHCKOpAOHHOTO ByTneneBoro noxatky (TBII) B pamkax €Bpomneicbkoro
3eJICHOTO KypcCy 3 MeToro 3HrkeHHs BukuaiB I Ha 55% mo 2030 poxy. TBII
nepen0adeHo BBEJACHHS MHTa Ha IMIIOPTHI TOBapH, a TakoX Ha
enektpoeHeprio. Po3paxynok TBII 3ailicHIOBaTHMETBCS 3 ypaxXyBaHHIM
BYIJICIIEBOTO CHioy IMIOpTOBaHOI mpoxaykunii. IcHye Tpm #Horo BapianTH:
1) o6umik npsmux Bukumgie III' npu BupoOJeHHI ToBapy; 2) 4YacTKOBE
ypaxyBaHHS HENpsIMHUX BHUKWAB, Hampuxian ewmicii III' mpm renepamii
@JIEKTPOCHEePTii 11 BUTOTOBJICHHS TOBapy; 3) MOBHE ypaxyBaHHS HENPSIMHUX
BUKH[B IO BCbOMY BUPOOHWYOMY JAHIIOTY, SKU NMPOXOIUTh IMIOPTHHUH
toBap. TBII y €C mae 6ymn 3anpoBamkeruit 3 2023 poky i opi€HTOBHO
ckragatume 30 gon. CIOA/T CO2 [4]. 3a manumu CitoBoro banky Ha mei
9gac CTaBKH MoAaTKy Ha Byryens B €C ctanoBmats (mon. CIHA/r CO2): 1,0 y
Honpmri; 10,0 — y Ioptyranii, Jlateii ta Ectowii; 55,0 y ®panumii; 64,0 y
Hopgerii; 77,0 y ®iamaaaii; 101,0 y HIsedinapii Ta Jlixrenmreini; 139,0 y
Isemii [4].

IIporHo30BaHi BUTpAaTH Ha BUPOOHMIITBO EIEKTPOCHEPTii 3a PI3HIMH
TEXHOJIOTIIMH Ha TEIUIOBHX EJIEKTPOCTAHIIX B CBiTi HagaHo y «Projected
Costs of Generating Electricity 2020» [5]. B namiif po6oTi 3a BUXifHUM
JAHUMH 31 3BiTYy 1 3a momepemHiMu pospaxyHkamu 3 [6] mii TEC, mpo
MpaliolTh Ha KaM’'sHOMY Ta OypoMmy Byrimi y pi3HHX KpaiHax,
IPOaHal30BAHO MOKA3HHUKM HACTYIHHX TEXHOJOTiH:  mapoTypOiHHI
yctanoBkH (IITY) naakputnunoro tucky (HKT) Ta yabTpaHagKpUTHYHOTO
tcky (YHKT) 6e3 ynoBmoBanus i 36epiranns syrieuto (CCUS) ta 3 CCUS.
Jna TEC, mo mpauoroTs HAa NPUPOJHOMY raszi, IpOoaHaldi30BaHO HACTYIHI
TexHoJorii: ra3otyp6inni ycranoBku (I'TY), maporazosi yctanoBku (II'Y)
6e3 CCUS Ta 3 CCUS. PosrmsiHyTi Taki MOKa3HUKU: BCTaHOBJIEHA
noTy>xHicte (MBT), koedinient kopucuoi aii (KKI) (%), nutomi kamitansHi
Butpati (mon. CIIJA na kBT BCTaHOBJIEHOI MOTY)KHOCTI, SIKi BKIIOYAIOTh
MPOCKTYBaHHSA, 3aKyIKH, CIOPYJ/DKCHHS), IHBECTUIIHHI BHTPATH OKpIM
KaIliTATbHUX BKIFOYAIOTh JUCKOHTHY CTaBKy Hpu cropymkeHi (10%).

[HBecTHIIIfHI BUTpATH 3HAYHO BIIPI3HAIOTHECSA U1 PI3HUX KpaiH CBITY.
Pi3HI 3HaYCHHS NOSACHIOIOTHECSA SK BHKOPHCTAHHSAM YCTAHOBOK DI3HHX
BUPOOHHMKIB, TaK 1 PI3HUMH POKaMH BBOAy B ekcrutyatarfito. Ha TEC, mio
MpaIfol0Th Ha KaM’SIHOMY BYTULT, BOHM cKiaaaroTh (mos. CIIA/xBr): mis
IITY HKT B ABctpaiii 2961, a B CIIIA 4267, mo Ha 44% Oinbme; mis [ITY
HKT 3 CCUS B Asbctpami 5463, a B CIIA 5633. Takum YuHOM
BipoBamkeHHs Texaosorii CCUS 30ibnrye iHBeCTUIHHI BUTpaTH Ha 84% B
ABctpaii i Ha 32% B CIIA.

3a manmvu KKJ[ st KOKHOT yCTAaHOBKM 3 pI3HUX KpaiH Oyym
pO3paxoBaHi MATOMi BUTPATH YMOBHOTO MaJMBa Ta BU3HAYCHI CepeaHi s
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pi3HHX TexHoJoTiH. CepenHi 3HAYEHHS MUTOMHX BHUTPAT YMOBHOTO ITajBa
st TEC maiimenmri mist [ITY Ha rasi, a HaHOIBII MPU CIIaIOBaHHI O0ypoTo
Byriwri. BnpoBamkenns texaonorii CCUS nomae 1o MHUTOMHX BHTpAT
(r y.n/xBrron): mus III'Y wa rasi 62; mus [ITY HKT (kam’ste Byriwst) 90;
s [ITY HKT (6ype Byrimmt) 217.

Bm3HaueHi cepeaHi MUTOMI iHBECTHIIHHI BHTpPATH 1 CEpeHI MUTOMi
BUTPATH YMOBHOTO MMaJIBa TEXHOJIOTIH TEINIOBOT €HEpreTWKH HaJaHo y
TaOHIIL.

Tabnvms — [uTomi inBecTHLiiiHI BUTPAaTH i mUTOMI BUTpaTH
YMOBHOTO NAJHBA TEXHOJOTii TeNJ0BOI eHepreTHKH

Texuoorii / [HBecTuwiiini [Turomi BuTpatu
HAIMBO BHTpaTH, Y MOBHOTO
noa. CIIA/xBt [aJInBa,
ry.m/kBrron
TEC TEL TEC TEL
I'TY /ra3 8140 986,5 318 267,1
II'Y /ra3 939 1264 215 215,6
Iy 3 CCUS /ra3 3031 278
IITY HKT / xam’siHe By riuis 3052 300
IITY HKT 3 CCUS / xam’sme 5548 391
BY TS
IITY HKT / 6ype Byriuis 3618 1235 373 2457
IITY HKT 3 CCUS/ 6ype Byrimis 4769 585
IITY YHKT / xam’siHe By Tiuist 2188 2726 282 215,6
IITVY / Giomaca 913,3 241,3

Pospaxynku aBTOpiB

AHani3 MeToJiB MOPIBHAHHSA €HEPTeTHYHHX TEXHOJIOTIH TOKa3ye, o
B YMOBaX 3pOCTaHHS [iH HAa €HEPTOHOCI HAWOUIBII HAAIHHUM i3 HUX € METOJ
OIIiHIOBaHHS BUTPAT JKUTIEBOTO IHMKIY, SKHH TO3BOJIIE BiICIIAKOBYBATH IIi
smian. B po6Goti «Levelised Cost of Electricity Calculator» [7] Hamano
IHTepaKTHBHI ~ TaOJMII  OIMHOK TPHWBEJCHOI BapTOCTI BUPOOHHUIITBA
enextpoeneprii (LCOE) pizamx Texxonorii Ha TEC i TELl y 2020 poi.
IloB3yHKHM 1O3BONAIOTH KOPHWIYBAaTH JOMYINEHHS, a caMe CTaBKy
JWICKOHTYBaHHA Ta BHUTPAaTH Ha NaiMBO. [l0oaTOK Ha BYyIVIeIb CKIIATA€E
30 non. CHIA/T. Hixde BH3HAUEeHI MOKA3HUKH 32 BCTAHOBJICHOT IMOTYKHOCTI
yctaHoBOK 325 MBT.

PosmmayTi HactynHi TexHosorii — mmt TEC Ha razoBoMy mammsi:
II'Y 6e3 CCUS i3 CCUS; I'TY; oma TEC Ha TBepAOMY TNaNNBi yCTAHOBKH
Ha kam’sHoMY i Oypomy Byrimi: IITY HKT ta IITY YHKT 3 CCUS i Ges.
Hma TEL posrmmsayti TIT'Y, TTY, IITY YHKT T1a ycranoBku Ha Oypomy
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ByTiDn Ta Oiomaci. HamaHi HacTymHI MOKa3HHKH: MOTYXHICTh yCTaHO BKU
(MBrT), iHBecTHIiliHI, TMOCTIHI eKCIUTyaTalliifHi, TaJMBHI, BYTJICIECBI
Butpatd Ta LCOE (mon. CIIA/MBTTOA BHpOOJIEHOT €IeKTpOSHEPTii).

Jut TEC (motyxnictio 325 MBT) po3paxoBani cepenmHi 3HaYCHHS
LCOE mis TexHOJOTIH, IO MPAIlolOTh Ha Ta30BOMY i TBEPIOMY MAaJMBIi.
3nauenns LCOE (uent/kBrron) nHatimenmi mia [T'Y (5,92), a maiGinmbmri
i T'TY (10,42) i IITY HKT 3 CCUS (12,23). Buxopuctanus 3 [ITY HKT
texnosorii CCUS ponae no LCOE 3,22 nentr/kBrrox, a 3 IITY VHKT
0,6 ment/xBr'Ton.

UYactka mamuBHuX BuTtpaT B LCOE y pi3HuX Kpainax ckmamae (%): 33-
64 i 1II'Y; 31-67 mis T'TY; IITY HKT 19-21; TITY HKT 3 CCUS 16-21;
ITY YHKT 29-36. IIpu cmamoBaHHI KaM STHOTO BYTUDIA YacTKa BYIJICHEBUX
Butpat B LCOE cxmanae Big 10% no 32%.

VY rpymni 2020 poxy BHINUIO AOCIMKEHHS, MPHCBIYCHE PO3BHUTKY
TeXHOJIOTIHl yJIOBMOBaHHA Ta 30epiramHs Bymiemto (Carbon Capture and
Storage, CCS) [8]. B ABctpanii LleHTp eHepreTMyHOl MOJITHKH BHILYCTUB
qonoBime «IlepeBipka B peampHmx ymoBax: Yomy CCS He rpae pom B
eHepreTHuHid cuctemi ABcTpanil». ['a3oBa renepaumis y wmiii po6oti He
posrmapanaca. Pesympraty aHamisy MoKas3aiu, 1o OyXyBaTH HOBi BYTiIbHI
enextpoctaniii, ocHameni CCUS, He Mae eKOHOMIYHOTO ceHCy. BapticTh
BUpOOJEHOT Ha HUX ENEeKTPUYHOI eHeprii BUXOIUTh JOPOXKYOI0, HDK Bif
BitpoBux enektpoctanuii (BEC) icousunux enextpoctanuiii (CEC), HaBiTh
3 ypaxyBaHHsAM HakonuuenHs eHeprii Ha BJIE. IlinpaxoBaHo, 1o BapTiCTh
BUPOOHHUIITBA €NIEKTPOCHEPrii CTAaHOBUTHME (aBCTpAMHCHKUX JoJNapiB 3a
MBrTO0z4.): Ha HOBUX TeuoBHX edektpoctanuiax 3 CCUS, mo mpauomTs
Ha KaM'sHOMY Byrumm, 280-322; mist OypOBYTUIbHUX eleKTpOcTaHIiil — 314-
363. Ane CCUS 3Humxkye ByrieueBuil ciuing He 1o Hyms. Y 2017 p. nutomi
Bukuan ByribHOI renepauii 3 CCUS ouinroBasm B 109 r CO2, a ra3oBoi 3
CCUS B 78 r CO2 (m1st KUTTEBOTO ILMKITY).

I'mo6anpauii  iHeTHTYT CCS (Global CCS Institute) BumycTHB
JIOTIOBITH MPO CBITOBHH PO3BUTOK TEXHOJIOTIH yJIOBIIOBAHHS 1 30epiraHHs
Byriemio (Global Status of CCS 2020). 3rimHo 3 AOMOBIAI0, 3arajbHa
MOTYKHICTh Jif0YnX 1 po3poOmoBanux npoektis CCUS 3a ocTaHHIN pik
3pocna B cBiti Ha 33% (na 2020 p. ix 65, 3 HuX 26 1e Ti, 1O QYHKIIOHYIOTH
(Haitbinplie B ra3oBiii MPOMHUCIOBOCTI), ki BioBmoTs 40 MiH T CO2 / pik.
3a cueHapieM cTajgoro po3BUTKYy, po3pobienum IEA, no 2050 p. B cBitTi 3a
nornomoroto CCUS HeoOximHO BioBmoBatd moHaz 5 mupa. T COz.

IIpoBeneHi B CBITI MOCTMKEHHS MOKa3aiM, 1o TexHosoris CCUS €
JOCUTh CHEPTOEMHOI0 Ta Jopororw. B mepmry dbepry me cTocyeTbes
obmamHanHsA mii yioBmoBaHHA CO2, Ha ske mpumnamae 60—-80% 3arampbHUX
BUTpaT. 3i 3MeHIIeHHsAM mapiiaigeHoro THCKy CO2 B rasoBii cywimi Ta
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MOTY)XHOCTI yCTAHOBKM YJOBMOBaHHSA BapTicTh BuiydeHHs COz pizko
3poctae. OcoOIMBO e CTOCYETHCS TSIIOBUX €JIEKTPOCTAHINN. 3a saHuMu [9]
3abe3nmedeHHs iX cuctemMamu yioBmoBanHa CO2 30iIblIye MHUTOMI
KamiTaieHI BHTpaTH B 1,6-2,3 pa3u Ta BapTICTh BHPOOIEHOI eNeKTpOoeHepril
B 1,4-1,6 pasu. [ToTykHiCTb, HEOOXiTHA I POOOTH IIMX CHCTEM, CTAHOBHUTH
npubmm3Ho 9-12% 3araipbHOi MOTY)XKHOCTI YCTAHOBKH, a 3a OKPEMHMH
TexdooriiMmu — 10 20%. ITutoma BapTicTh ynoBmosanHs CO2 ctae Habarato
OO0, SIKIIO MOTYXKHICTH eHeproOyioky menire 200 MBT. PosropTtanus
ramy3i CCS  BuMaratuMe  OYMIBHHITBA  PO3TayXEHOI  CHCTEMH
TpyOONPOBOMIB Ui TpaHCHOpPTyBaHHsA Bemmkux ob6csaris  CO2,. Ile
pPO3MIMPHUTE MOTeHINian 3actocyBaHHs TexHoJsorii CCUS. Ilutomi BuTpaTtn
Ha TpyOompoBimHe TpaHcnopTyBaHHA CO2 3anexath Bil HOTO KUNBKOCTI Ta
¢dazoBoro ctany. 30inpmennas kiumbkocTi CO2 3 0,1 mo 5,0 MiH. T/pik Maibke
Ha TOPSJOOK 3HWXKYE coO0IBapTICTh TpaHCIOpPTYBaHHA. Butpatn Ha
30epiranas  COz Jyxe 3alexaTh Bifl XapaKTCPHCTHK  TeOJIOTIIHHX
pesepByapiB. Haiinemesmmii Bapiant 30epiratm CO2 y BHCHaXEGHHX
Ha(TOra30BUX POJOBHUINAX Ha cyIn. Po3BuTok TexHosorii CCUS moTtpedye
3HAYHOT JICPIKABHOT MIITPUMKH.

I3 BUIEHABEACHOTO aHAMi3y Ta MOPIBHSAHHS MOJKJIHMBO 3POOWTH Taki
BHUCHOBKH:

1) TexHomoris yJOBMOBaHHS 1 30epiraHHs MIOKCHIYy BYIJICHIO —
CCUS B eneKTpOCHEpPTreTHIli 3HAXOIUTHCS Ha PaHHIM CTaaii PO3BHTKY Ta
3HAYHO 30UTBIIy€E BapTICTh €IEKTPOCHEPTii.

2) Ans mmpoxo BrposamkeHHs CCUS moTpiOHO BBOIMTH BHCOKHIt
MOJIATOK HA BUKUIM BYIJIEKHCIIOTO Tasy.

CBITOBI TCHJICHINII Ta HEPCIEKTHBU PO3BUTKY ByTiubHUX TEC.

HesBaxxaroun Ha Te, mo IEA nmporHosyBajo 3pOCTaHHS HONMTY Ha
eHepreTHyHe ByTuUsl HaBiTh micist 2030 poKy, BUPOOHHUITBO €IEKTPOSHEPTil
Ha BYTUIbHOMY TaJMBiI 3HIKYEThCS. B maHWi dYac B ycbOMYy CBITI
CHOCTEepIraeThCsl 3HWKCHHS CIOKMBAHHS EHEPreTH4YHOro Byrivs. B
pe3ynbTati aHamily I[HCTHTYTY €KOHOMIKH €HEpTeTHKH Ta (HiHAHCOBOTO
anam3y (IEEFA, CIIIA) BcTaHOBJEGHO, IO CBITOBE BHPOOHHIITBO
enektpoeHeprii 3 Byrims B 2019 pomi 3HM3Wiocs mnpubmi3Ho Ha 3%
(300 TBrrom), mEO € HAUOUBIIMM TWAMHHAM IHCIS  JICCSTHIITH
Oe3nepepBHOTO 3pOCTaHHSA [6].

Xoda y CBiTI J0JAIOTECS HOBI €IEKTPOCTAHIIi, IO TMPaIOTh HA
ByTUDT, iX CBITOBMH cepemHiii kKoedillieHT BHKOPHUCTAHHA BCTAHOBIEHO
notyxHocTi (KBBII) 3menmyetscs. Ilicns miky B 62% y 2011 pomi ByrimeHI
enektpoctaniii B 2019 poui mnpamtoBamu 54% dacy [6]. ByrimHa
iHppacTpykTypa y Oarathox KpaiHax CBiTy cTapie. MaiiOyTHe ByTiTbHOT
reHepanii B CBiTi oOMexxeHo uepe3 Te, mo BJIE crtaiote Bce OuIbII
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nemreBuMu. CBiTOBa eNEKTpHYHA TEHEpaIlis 3apa3 3HAXOJWThCS Ha CTamil
3MiH, SIKI TIPUCKOPSATHCS, OCOOJIMBO Y 3B'I3Ky 3 IOCSATHEHHSIMH B 0O0JAacTi
aKyMYJIFOBaHHS €HEpTil.

Kpaian 3aximHoi €BpomnM 3 €KOJNOTIYHHX MIpKyBaHb HPHHAMAIOTH
piIeHHS TPO TPUIHMHCHHS BHKOPHUCTAHHA BYTUDII B CHEPTCTHI:
BemukoOputanis — 3 2025 p.; Itamis — 3 2025 p.; @panmis — 3 2023 p.;
Hinepmangmn — 3 2030 p.; IBemis — 3 2022 p.; ABcipis — 3 2025 p.;
Oinmaaais — 3 2029 p.; Himedunna — 3 2038 p. 3HIKCHHS YaCTKH BYTUIBHO 1
reHepanii Oyzne BigOyBaTHCS 3a paXyHOK 30UIBIICHHS IOTY’KHOCTEH IHIMTHX
BUJIIB TEHEpAIlii eIeKTPUIHOT €Heprii.

Y CIIA B 2019 p. BigOynocs pekopaHe 3MEHIIEHHS BHPOOHHIITBA
CIeKTPUYHOI eHeprii eIeKTPOCTAHI[AMHU, IO HPAIIOITh Ha BYTLLIL.
INotyxnicte ByrimeHux TEC 3Hm3mMmacek Ha 13,9% y nopiBasaHHI 3 2018 p.,a
BUPOOHMIITBO enekTpoeHeprii 3menmmnock Ha 13,0%. VY 2019 p. 3axpuro
BYTUIbHI €NeKTPOCTAHIil 3araJbHOI0 MOTyXkHicTI0 14,0 I'BT [6].

Ane y pesxux KpaiHax E€BpONH pO3BHHYTa BYITIEBHIOOYBHA
OPOMHCJIOBICTE CIpHMY€ ¥ HaBiTh OJOKye pyX IIOAO BiAMOBH Bif
BUPOOHHUIITBA €JEKTPOEHEPTii NMpu cnamoBaHHi Byriui. Lle € xapakTepHUM
mia  bomrapii, I'pemii, Icmamii. Ilomemi, Pymynil, Yropmwuam, Yexii.
HesBaxkaroun Ha 3arajJbHOEBPOINEHCHKI eKooriuHi nim, B €C HeMae eTHOCTI
OI0J0 BIIMOBH BiJ BYTUIbHOI €HEpPreTHKH. Byrimuisi mpoaoBxkye 3aiimaTtu
YilbHEe Miclle B EHEpreTulli [esKUX KpaiH, ajle B JOBTOCTPOKOBIi
MEPCIEeKTUBI MO>KHA OYiKyBaTH MOCTYMOBOTO CKOPOYEHHS YAaCTKU BYTULIS Y
BUPOOHMITBI enekTpoeHeprii. 79% ByTiIbHUX edekTpocTaHmit €C y
2019 poui mpamroBaiM 3i 30uTKaMHU. AHali3 €KOHOMIYHOI e()eKTHBHOCTI
BYTUIbHUX eJleKTpocTaHliii B €C [OBiB, 110 BYIUUIl HE € HalIeHIeBIINM
mkepesom eHepril. KoHkypeHIis 3 00Ky COHSYHOI i BITPOBOi €HEPreTHKU
MPU3BOUTH JI0 TOTO, IO (piHAHCOBE CTAHOBHILE BYTUIbHUX €JEKTPOCTAHLIiN
ctae Bce ripmum [10, 11].

Co0OiBapTicTh BHUPOOHHUIITBA EIEKTPOCHEPTii Bil HOBUX BYTUIbHUX 1
ra3oBHX eJieKTpocTaniiit (3a manumu IEA [3]) mporHo3yeThes OUIbII0I0, HK
Bix HoBuX BJIE, Hanmpukman y 2026 p. LCOE Oyne cknamati (ieHT/kBT O 1):
CEC - 3,3; BEC wma cymn — 3,7; II'Y — 3,7; TEC - 5,5; AEC — 6,9; IITY
VHKT - 7.3; IITY na 6iomaci— 8,9. JlomaBanus cucteM ouuiineHas Ha TEC
npH3Beie 70 30UIbIICHH BUTPaT. TakMM YUHOM Oy [Ie AeHIeBIIe 00y IyBaTH
BEC a6o CEC.

VY naHuit 4ac HIXTO B CBITI MOBHICTIO HE BiIMOBJIETHCS Bil TeHeparlii
CJeKTPUYHOI  eHeprii TMpW CHAMOBaHHI BYrUUIL, aje dJacTka i
3MCHINYBaTAMEThCsl. HOBI  €KOJIOTIUHI  HOPMH OyAyTh CTHMYJIOBATH
BIIPOBADKECHHS OUTBII €(PEKTHBHUX 1 CKOJOTIYHO YHCTHX TEXHOJIOTIH
BUpOOHHMIITBA elekTpoeHeprii. [IpiopuTeTHi 3aBIaHHA 3 TPOTUALl 3MiHAM
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KIIMaTy B CEKTOpPi €HepreTHKH MOJKYTh OyTH BHIIICHI IUIIXOM MOOYIOBH
noBux BJIE, a Ha mirounx TEC 3amiHOO iCHYFOUOTO YCTATKyBaHHS Ha HOBE,
IO BiMOBINAE€ CYYaCHUM €KOJIOTTIHHM BHUMOTaM.
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AHoTtanisa. CyuyacHi TEXHOJNOTii XapaKTepH3YIOTbCA BEIUKOIO KUIbKICTIO
MOKa3HKKIB, SKi BIAPI3HAIOTHCSA MK CO0O0I0, 3a SIKUMH OLIHHTH Ta MOPIBHATH pi3Hi
TEXHOJIOTIT HeMOXJIMBO. Hamu po3po0iieHa cicTeMa eKOJIOTIYHHX OIIHOK TEXHOJIOT i
3 BUKOP HCTaHHSAM KpPUTEP il0 IHTErp abHOI eKOJIOTYHOT pecy p coemHocTi. Po3pobiena
METO/IMKa OIHKHM TEXHOJOTiH IpHUpOJOKOPHCTY BaHHS OCHOBaHA HAa 3acTOCYBaHHI
HOBHOT €KOJIOI{4HOI PecypCOEMHOCTI 3 BUKOPHUCTAHHAM BIIEpILE 3aIp ONIOHOBAHOTO
iHTErp aJIbHOTO NMOKA3HUKA EKOJIOTIYHOTO BIUIMBY, BU3HAYEHHS SIKOTO Bif0YBA€ThC
LUIIXOM TPHBEJCHHS TIOKA3HUKIB SKOCTI KOMIIOHEHTIB JOBKUULIA 3a CTYIICHEM
iXHPOTO TIOIIKO/PKEHHS 1O HOPMAaTHBHHX CHCTEMOYTBOPIOIOUOTO KOMIIOHEHTY
TEXHOEKOCHCTEMU Ta 3BEICHHS iX /IO €IMHOTO MOKA3HHKA IHTETPaTbHOI eKOJOTTIHOL
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PECYpPCOEMHOCTI 3 ypaxyBaHHSIM BapTICHUX BHTpPaT MOXJIUBOIO IOBHOTO
BIZIHOBJICHHS NPHUPOJHMX KOMIIOHEHTIB B MeXaX HPUPOJHOT EKOCHUCTEMH
(y HKIIOHY BaHHS i€l TEXHOJIOT1. Meroauky  OLIHKH TEXHOJIOT1 it
TP Up OZIOKOP MCTY BaHHS arp 000BaHO Ha €KOJIOTIYHO- Ta PecypCOBHUTpaTHUX cdepax
rocro/iap I0BaHHs T'ip HUY0100y BHOTO KOMIUIEKCY 1 eHepT OreHep Y FOUHX Ii/IIp HEMCTB.

Abstract. Modern technologies are characterized by a large number of
indicators that differ among themselves, by which it is impossible to evaluate and
compare different technologies. We have developed a system of environmental
assessments of technologies using the criterion of integral ecological resource
intensity. The developed method of assessing nature management technologies is
based on the application of full ecological resource intensity using the first proposed
integral indicator of ecological impact, which is determined by bringing the quality
indicators of environmental components according to the degree of their damage to
the normative sy stem-forming component of the techno-ecosystem and reducing them
to a single indicator of integral ecological resource intensity, taking into account
valuable costs of a possible full restoration of natural components within the natural
ecosystem of the functioning of this technology. The methodology for assessing
nature management technologies has been tested on ecological and resource-
consuming areas of management of the mining complex and energy-generating
enterprises.

VY cyyacHUX YyMOBaXx JKUTTA JUKTy€ HOBI OPIEHTHpPU Ta HAampsMu
PO3BHTKY MPOMHCIOBUX BHPOOHHUIITB, HAacaMmIepeln, y IpOIeci iXHbOTO
MICISIBOEHHOTO BIIHOBJIEHHS, IO CTa€ IMIYJbCOM Uil BIPOBADKEHHS
HOBUX TEXHOJIOTTYHMX pillleHb Ta HOBUX TEHICHLIH Yy B3aeMomil
BUPOOHHMIITBA Ta MPUPOIH. AJie IOCATHYTH IIbOTO MOJKIIMBO JIUIIC Y BUIAJKY,
ko Oyne moOyJoBaHa CUCTEMa Ta MEXaHI3MH YIPaBIIHHS €KOJOTTYHUMU
mpolecaMy, sKi OyIyTe OpIEHTYBaTHCS HE MPOCTO Ha YIOCKOHAJICHHS
TeXHOJIOTiH, ane, B Iepuly 4Yepry, Ha EKOJOri3alilo BHUPOOHULTB.
[MlicniBoeHHe BIOHOBJCHHS €KOHOMIKM Mae BIOOyBaTHCs 3a yMOBH
3MHCHEHHS MPOPHBY caMe Y CTBOPEHHI CHCTEMH TEXHOJIOTIYHUX 1HHOBAIIIH,
e 32 OCHOBY OOpaHO BHPOOHHIITBO, sk OyJe TapMOHIHHO BIIHCaHE Yy
MIPHUPOJIHE CepeIOBHIIIE.

MeToro MICISIBOEHHOTO  PO3BHTKY HAYKOBO-TEXHIYHOT CHCTEMH
Vkpainu wmae Oytr (opMyBaHHS HOBOI TEXHOJIOTIYHOT IHHOBAIHHOT
cucteMH, 0a30BMM €IEMEHTOM sIKOi IIOBHHHI CTaTH  BHPOOHHKH
BHUCOKOTCXHOJIOTIYHOT ~ €KOJIOTIYHO YHCTO1 NPOMAYKLil y TOENHAHHI 3
JOCTITHUIBKAMH, OCBITHIMH Ta CYMDKHHMH BHPOOHHYHUMH CTPYKTYpPaMH.
Came opieHTalisl Ha BUPOOHHWYI MANPHEMCTBA 3a0C3MEUYUTh YMOBHU IS
MIITPUMKH  PUHKOBOI CHPSIMOBAaHOCTI TEXHOJOTIYHMX HOBOBBEICHH Ta
3aCTOCYBaHHS pPE3yJbTATIB HAYKOBHX pPO3pO0OK, 30UIBIICHHS peaTbHUX
KOHKYPECHTHHX IIepeBar.
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Huni icHye nocTaTtHS KUTBKICTh METOIUYHUX NPUHOMIB, METOJB Ta
crocoGiB OLIHKK BapTOCTI MPHUPOJHHX PECYPCiB Ta EKOJIOTIYHUX BHUTpAT.
Ilpn mpoBeneHHI OIHKM Ta aHANi3y TEXHOJIOTIH y CydJacHHX YMOBax
BUPOOHMIITBA BIKOPHUCTOBYIOTHCS TPAIUINIHI METOOU EKCIEPTHHX OIIHOK,
NMOpIBHAIBHUN aHami3, (aKTOpHMII aHaNi3, BUKOPHCTAHHSA (hiHAHCOBUX
KOe(IiIi€HTIB, a TAKOXK aHAJI3 €KOJIOTTYHMUX BHUTPAT Ta MPHOYTKIB.

[MpoTe moOmIyk HOBHX MIJXOMIB JIO OI[IHKHA MPOMUCIOBHX TEXHOJOT1H
Ta BHOOPY ONTUMABHUX BapiaHTIB 3 ypaxyBaHHAM 0a30BHX KpHUTEpiiB, sKi O
cnpusim  30aJaHCOBAaHOMY BHPIIMIEHHIO €KOJOTIYHHX Ta EKOHOMIUHHUX
poOIeM JIOCi 3aJIMIIAETECS AKTy aJIbHUM.

Buxonmsum 3 1bOro, BUHUKIA HEOOXITHICTh Y CTBOPEHHI METOOJOTT
OI[IHKKM pIBHUX Ccdep TOCHOJAPIOBAHHSA 3a MOKA3HHUKOM EKOJIOTIYHUX 1
peCypCHUX BHTpAaT i3 ypaxXyBaHHSAM CHEPIeTHYHOI Ta EKOHOMIUHOI
ONTUMAJIBHOCTI, SIKi MAIOTh CIPHUATH IXHBOMY HOJAJIBLIOMY PO3BHUTKY.

Ha panwii yac cTymiHb €KOJIOTIYHOTO BIUIMBY TEXHOJIOTIH CyO0’€KTiB
TOCIOJAPIOBAHHS BU3HAYAETHCS NIEBHUM IIEPENIKOM KUIBKICHHX Ta SKICHHUX
MOKA3HUKIB, SKi BHUCTYNAIOTh KPUTEPIIMU I OIMHKHA (DYHKI[IOHYBaHHSI
MpOMUCIOBOTO TimmpuemctBa. lLle € miacTtaBow [Id BUKOPHCTaHHA
KOMIIJIEKCHOTO Ta CHCTEMAaTH30BaHOTO IIX0AY 1100 GOpMYyBaHHS CUCTEMH
MOKa3HUKIB.

Exomoriyna oOIliHKa TEXHOJOTIH MPOBOIUTHCA 324 EKOJIOTIYHOTO
OOTpyHTYBaHHS BHOpPAaHOTO CHOCOOY BHPOOHHITBA 1 TeXHOJOTIH i3
ypaxyBaHHSIM BCiX €KOJIOTIYHHUX HACHiIKiB JaHoi TexHojoril. Ilpu
KOMIUJIEKCHI ~ €KOJIOTIUHIll OIHLI TEeXHOJOTIH BH3HAYAETHCSA CTYIiHb
€KOJIOTIYHOCTI  CHOCcO0iB  BHUPOOHHMLTBA 1 TEXHOJOTIUHHX IEpEAisiB,
OIIHIOIOTBCS BUXOJM TEXHOJIOTIi B MPHUPOJHE CEpPENOBHUINE, BHKOHYETHCS
OIIHKA E€KOJIOTIYHOT HeOe3MeKr OTPUMAHOI MPOMAYKINi, i BUKOPUCTAHHS i
30epiraHHs, a TaKOX OLIHIOEThCS HeOe3meka 30epiraHHs Ta BUKOPHUCTAHHS
YTBOPEHUX BIIXOIB.

ExonoriuHa e(eKTHBHICTE TPUPOIOKOPHUCTYBAHHSA XapaKTepPHU3Ye
CITIBBIZIHOIIEHHS MDK PO3MIpOM BUTpAT MPUPOIHUX PECYPCIB Ta BEINIHUHOIO
KOPHCHOTO NPOJAYKTY, OTPUMAHOTO B pe3ysbTaTi X BUTpaT. HeoOximHicTh
BUKOPHUCTAHHS €KOJIOTIYHOTO KPHUTEPil0 TNPH YXBAJICHHI YNPaBIHCHKUX
pillleHb, MO CTOCYIOTHCSA €KOJOTIUHOI ONMTHMI3alii MPUPOJOKOPHUCTYBAHHS,
HEOOXITHO PO3IJIHYTH JeTajbHime. [IpUpoJHO, IO TEXHIUHI KpHTepil
HAHOUTBPII MOBHO BiOOpa)XaroTh IHXKEHEPHO-TEXHOJIOTIYHI OCOOJHMBOCTI 1
crerudpiKy  TEXHOJOTIYHHUX CHCTEM; EKOHOMIUHI KpPUTEpii BpPaxoBYIOTh
TUIBKH Ty (akTHIHy e(QeKTUBHICTb, Ky MOMIIHBO TMPEACTABUTH Y
BapTICHOMY BHUpa3i, MPpH I[bOMY 0arato eKOJIOTIYHUX aCTEKTIB 3aJMIIAI0THC 5
Mmo3a yBarolo; COIlialbHI  KpHTEepii pO3MIAJaloTh  TUIBKH  CTATycC
TEXHOJIOTTYHUX TPOIECIB B KOHTCKCTI 3aJ0BOJICHHS TICBHUX CYCIUILHHX
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nmotped; IOpPUAWYHI KpWTepil CIHIBBITHOCATE Tpouec (YHKIIOHYyBaHHS
TEXHOJIOTIi 3 CHCTEMOIO ICHYIOYOTO 3aKOHOJABCTBA; ICHYIOWI EKOJOTIUHI
KpuTepil (3eMJICEMHICTh, NMUTOMI BHKUIM, OOCATH CKHAIB Ta iH.) TaKOX
BiOOpaXKaroTh TUTBKM OKPEMUH, BY3bKO BHIUICHMII acleKT i HE MOXYTbh
OyTH BHWKOpPHCTaHI INpH EKOJOTIYHI oONTHMi3amii B KOHTEKCTI CTaJoro
po3BuTKy. TOMy OYEBHIHOIO € HEOOXTHICTE PO3POOKH i BBEJCHHS HOBOTO
KpUTepito, MO JO3BOJIIE OIIHUTH B Yy3arajbHeHIH Qopmi exosorigHi
HACIIIKA (yHKIIOHYBaHHS Tiel uu HIIO1 TeXHOJIOTi{
npupofokopuctyBanHs. OCHOBHHUM  HPUHLMIIOM  pO3POOKM  TaKoro
CYKyIIHOTO KpHUTepitl0o € OOJiK ycCiX 3amissHIX y Tpoleci BUPOOHHIITBA
pecypciB (TpyHOBHX, MaTepialbHUX, EHEPreTHYHHX, NPHPOJHUX, SKi
BUKOPUCTOBYIOTECS Y IbOMY BHPOOHHMITBI fK Oe3mocepemHpo, TaK i
OTIOCEPEKOBAHO) 3 MOJANBINNM IXHIM IepepaxyHKOM Ha IPUPOMHI PECypcCH.

Po3paxyHOK IHTETpanbHOTO TOKAa3HWKA CEKOJOTTYHOTO  BIUIUBY
peanizye mpolec MPUBEACHHS MTOKA3HUKIB PI3HUX KOMIIOHEHTIB IPHUPOHOTO
CepeoBUIllAa JI0 €JMHOTO IHTETrpalbHOTO IOKa3HWKa. Take NpHUBEICHHS
HeoOXifHO  3AliCHUTM  HAa  MiACTaBi  HAyKOBO  OOIPYHTOBAHOTO
METOJOJIOTIYHOTO MPUHLIMIY, [0 Oa3yeTbcss Ha TMHMOOKOMY aHami3i
B3a€MOJIi TEXHOJOTIYHMX TPOLECIB Ta KOMIIOHEHTIB MPHUPOIHOTO
CepeloBHIla TEPUTOPIi, A 3IHCHIOETHCS MPHPOAOKOPHUCTYBAaHHS.

Jns  oOrpyHTyBaHHS TOKa3HHKa  €(EeKTUBHOCTI  TEXHOJIOTii
HafOUIBIIOI0 MIPOI0 MiAXOAUTh METOAMKA EKOJIOTIYHHX OIHOK, sika 0
JIO3BOJIMJIA 32 PAaXyHOK BUKOPHUCTaHHs CIEIiaJIbHUX OLIHOYHUX KpHUTEpiiB
OTPUMYBATH OJHO3HAYHI YHMCIOBI 3HAYEHHS OLIHOYHHUX MOKa3HUKiB. Hamu
po3pobiieHa cHuCTeMa EKOJIOTTYHMX OLIHOK 3 BUKOPUCTAHHSIM KpPHUTEPio
IHTETpaJIbHOI €KOJIOTIYHOI pecypCOEMHOCTI.

OnrtuMizalis CTOCYEThCs, NEPII 3a BCE, CHUTyallii, KOJM BHHUKAE
KOH(QIIKT IHTepeciB MDK EKOHOMIYHMM 3pOCTAaHHAM 1 HEOOXiIHICTIO
30€peKCHHS SIKOCTI HABKOJMIIHBOTO CEPEJOBUINA. Y 3BSI3KY 3 LUM I
OI[IHKM TIOKAa3HHWKIB €(EKTHBHOCTI PI3HUX MPHUPOJOOXOPOHHUX TEXHOJOTiH
BCTAHOBJIOETHCS  3QJICKHICTh PECYPCOCHOKUBAHHS B CHUCTEMI «BHTPATH
pecypciB — ekosioriuHuit edexkm>. ExoHOMIUHI 30UTKH Bim 3a0pyaHEHHS
HaBKOJMIIHBOTO CEPEIOBHUINA 3POCTAIOTh 31 30UIBIICHHAM HAaBaHTAKCHHS Ha
HBOTO. [IpH IbOMY TepIii MOPIIii 3a0py HEHHS MOTIMHAIO ThCs HABKOJHUIIHIM
cepesioBHINEM, 1 30MTOK TPHUPOMIl, X0oua H iCHye, aje, SK MpaBWIo, HE
BpPaxXOBYEThCS B CKOHOMIYHHMX TOKa3HMKaXx. Ko)kHa HacTymHa mopuist
3a0pyAHCHHS 3a3BMYail MPUHOCUTh HEMPOIMOPIIAHO OUIBIINY KOy, TOMY
3aJIKHICTh 30UTKIB CEpPENOBUINY Bil 3a0pyIHEHHs € HeiHIHHO0. 30UTKY
MOXHa 3amo0irTH, KOO0 BKJIAJATH KOIITH B TEXHOJIOTIYHI 3aX0IM, IO
3HHKYIOTh BUKUAM 3a0pymHeHb. DYHKIS I[MX BHIPAT € HEJHIAHOO,
OCKUTHbKM BHTPATH Ha TSXHOJIOTIYHI MOJIMIICHHS 3pOCTAIOTH HEMPOIIOPIIHHO
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MIBUJIKO MOPIBHSHO 31 3HWKCHHSM BUKUJIIB. JIOMOTTHCS X MOBHOT JIIKBiTa i1
3a0pyHEHHS MOJXKJIMBO JIMIIE 332 PaXyHOK O€3KIHEWHO BEJIMKHUX BHTPAT, IO
MPAKTHIHO € HepeaIbHHUM.

BimmoBimHO 110 CydYacHUX YySABICHb, YMOBOIO ONTUMAJBHOCTI €
PIBHICTh €KOJIOTIYHOTO 30WMTKY 1 BUTpAT HA 3HIDKCHHS 3a0pyIHEHHS, TOOTO
KOJII CyMapHi TpOIIOBI BUTpAaTH Ha BHUPIMICHHA MOPOONEMH KOHTPOIIO
3a0pyMHEHHS JOCATaloTh MiHIMyMY. [le Ha3WBAETHCS TOUKOIO EKOHOMIYHOTO
ONTHMYMY 3a0pyAHEHHS HAaBKOJMIIIHBOTO CEPENOBHING, 1 B Hi TEOPETHIHO
JOCSATaeThCsl PIBHICTH BUTpAT i 30mMTkiB. OpmHAK, B JIHCHOCTI, BPaXOBYIOYH,
0 BEJIMYHMHA EKOJOTIYHOTO 30MTKY Y BapTICHOMY BHpakeHHI ICTOTHO
3aHIDKCHA, JAHWH CKOHOMIUYHUH ONTUMYM HE € ONTUMYMOM €KOJIOTIYHIM, a

CKOpillle €KOJIOTO-eKOHOMIYHUM ONTHMYMOM (puc. 1).
1
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PucyHok 1 — 3Haxo/KeHHsI ONTHMAJIbLHOIO PillIeHHs, IKe HaliKpamum
MOIHBHM YHHOM 3aJ0B0JIbHSI€ iHTEpecaM siK eKoJIorii, Tak i ekoHoMiku [1]

VY TeopeTMUHOMY IUIAHI MPOIEC ONTUMI3alil MPHUPOIOKOPUCTYBAHHS
pO3IIAEThCA, 3 ypaxyBaHHSAM KOHICIIi «HAHKpamuX MOJMJIMBHX» Ta
«HaWKpanpx JOCTYIIHHX TEXHOJOTii», Jie¢ ONTHMaJbHI  pilleHHS,
HaWKpaIuM YHHOM 33JI0BOJILHSIOTE IHTEpECcaM SIK €KOJIOTIl, TaK i eKOHOMIKH,
3HaxXOAThCS Ha KPUBIHA, MO3HAYEHiHl CYIIIBHOIO JIHIEIO, MEHII BHTTHI
pImIeHHS 3HAXOAAThCS BCEpeIWHI 00JacTi, MO OOMeXeHa Wi€r0 JHHIEI0 1
OCSIMHU KOOPJMHAT, a pillleHHs B 00JacTi, ska 0OMeKeHa JIHIEI0 ONTUMYMY 1
TOYKOIO 3 KOOpJMHATAMH MOKU € HEMOXKJIMBUMU [2].
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Bume HaBemeHO imero Ta  YMOBHM BH3HAUEHHS  iICaslbHOTO
MIPOMHCIIOBOTO BHPOOHHWIITBA. 3a3Ha4eHO, IO BOHO MOXE CIyTYBaTH B
SKOCTI TOYKH BiMIKYy (OAMHHUII BUMIPY) MIpH IOCSDKHOCTI iCHYIOUOTO
BUPOOHHUIITBA JI0 €KOJIOTIYHO MPUHHATHOTO HoTo cTaHy (puc. 1). Ha mpomy
K PUCYHKY ITO3HaY€HO IapaMeTp, [0 CUMBOJI3Y€ «yMOBHY BIICTAHEY, SKa
Horo Bimmusie Bix 3paskoBoro. [lononmaHHs 1€l BincTaHi 3MIHCHIOETBCS 3a
PaxyHOK BIPOBa/PKEHHS MPHUPOJOOXOPOHHUX TEXHOJOTiH.  3a Mipy Takoi
«BIACTaHD» NPUIMEMO BEIMYMHY BapTiICHUX BUTpAT ¢, C,, C,, fKi
HeoOXitHO OyJio O MOHECTH IBOMY HIMIPHEMCTBY Ha IPHUPOIOOXOPOHHI
3aX0JH Uil JOCSTHEHHS TAKOTO K €KOOE3[EeYHOr0 CTaHy.

I3 ypaxyBaHHSM BEJIMYHMHH LUX BUTPAaT, HA OCHOBI aHAII3y
CTATUCTUYHHUX JAHHWX, BHUXO/JIYM 3 BCIMYUHM BapTICHUX BHUTPAT, SIKi
HeoOXiTHO TOHECTH MNpH 3MiiiCHEHHI MOBHOI pealimrtamii, 0OIPYHTOBaHO

KOC(ILiEHTH MNpPHUBEACHHS KOMIIOHEHTIB NOBKULIL 10 [ EB - Orxe, mia

MIOBHOTO BIiJHOBJIGHHS OJHOTO TeKTapa 3HHUIIEHHX 1 HENPUAATHHX JO
BUKODHUCTAHHS 3eMeJb, HEOOXimHO BHIpaMTM (C, YMOBHHMX BapTICHUX

omuHUIG (y.0.). BuTpaté 111 MOBHOI OYMCTKH CKHIIB 3a0pyJHEHUX BOJ Ta
iX moBeAeHHs 10 pUOOTrocmoaapCchKoi AKOCTI CTaHOBUTH — C,,, , Y.0. Butpatu

JUI1 TIOBHOT OYMCTKM BHKHAIB B aTMOC(QEpHE MOBITPS Bif NIy Ta ra30BHX
3a0pymensb ckmamaots — C,,y.0.

3Be/IeHHS MONEpPEeHhO BU3HAUCHUX KPUTHYHHUX MOKA3HUKIB BIIJIUBY
Ha KOMIIOHEHTH IIPHPOJHOTO CEPEAOBHINA 3AIHCHIOETHCA BIMIOBITHO MO
3aBIaHb OI[IHKH 3 yPaxyBaHHSM CHCTEMOYTBOPIOKOYOTO KOMIOHEHTY [3].

Ipu oOwWiHII TEXHONOTIH, A SKAX TMOIIKOMKEHHS 3eMENbHHX
pecypciB € OCHOBHUM Ta CYTIEBHM (PaKTOpOM, 32 BUMIPHY OJHHUIIO
€KOJIOTTYHOTO €KBIBaJeHTy NPUHAMAEMO OJWHHUIIO IUION 3eMENbHUX
pecypciB (ap abo rextap).

Ilpu omiHIi TeXHONOTIH, I SKUX CYTTEBUMH € TIOIIKODKEHHS
aTMocdepu uu rigpocdepu, 3a OIMHHUIIO EKOJOTIYHOTO €KBIBAJCHTY BUMIpY
OpUiAMAaEMO BiINMOBIIHO TOHHU BUKMIIB a60 M3 CKuJIB.

Po3paxyHOk Koe]ili€HTIB HTETpaJbHOTO MPHUBEICHHS (€KOJIOTIYHH i
€KBIBAJICHT — 3eMeJIbHI PeCypCcH) 3IHCHIOEThCS 3a GOpMYyTIaMHu:

KA:Q, KZ:& ’ [(chiwn (1)
& ¢ &

e K*, K%, K" — xoedilicHT iHTErpanbHOTO IPHUBENCHHS BiIOBIIH O
st atMocepH, 3eMelb Ta Tiapocdepu.

IHTerpasibHNI TOKa3HWK EKOJIOTIYHOTO BIUIMBY BH3HAYAETHCS 3a
bopmyoro:
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I, =A% K'+Z% - K> +W?.K". @)

TakuMm YMHOM, iHTETPANLHUI TIOKA3HUK €KOJOTiuHOTO BImMBY [ 1IEB

€ TIOKa3HUKOM, SKHH Yy 3BEJICHOMY JI0 OJHOTO YHWCIa BHUIJIIA BIOTBOPIOE
TEXHOTE€HHI BIUIMBH Ha yCi NPUPOAHI KOMIIOHEHTH, SIKMH XapaKTepU3ye
TEXHOJIOTIi 3a pIiBHEM E€KOOE3MeKH, M0 T03BOJSIE JOCATTH €(EKTUBHOCTI Y
MPUAHATTI ONTUMAaJbHUX YIPABIHCHKUX PIillICHb.

I3 TOYKH 30py METO IOJIOTil OIIIHKH TEXHOJIOT 11
MPUPOJOKOPUCTYBAaHHS HAa Cy4YacHOMY eTami caMmi MEXaHi3MH OIlIHKH i
IUTAHYBaHHS € HEJOCKOHAIMMH, TOMY IO 0arato NPHUPOIHHX pPecypcis,
0COOJIMBO peCcypCH CIUILHOTO KOPUCTYBaHHSI, IIHA HE MaoTh. KpiM TOoTO, B
IpoIleci OWIHKM BHWHHUKAa€ HEOOXIHICTE TMOpPIBHIOBATH HETOPIBHIHHI
MTOKA3HUKH, JI0 TOTO K, HE BCi iX MOXHA BHPA3HUTH Y TPOIIOBOMY BHMIpi.
Oco0ymBO e CTOCYEThCS, HANPHKIAN, TIPHHYOJOOYBHOTO pETiOHY, e
BiOyBaeThcd MacIITAOHMI, TPUBAJIMI y 9aci, IHTEHCHMBHHI BIUIMB Ha ycCi
KOMIIOHEHTH TIPUPOJIHOTO cepeioBHIma. ToMmMy, TMPOIOHYEThCS BHTPATH
pecypciB Ha BIPOBa/PKCHHS NPHPOJOOXOPOHHUX 3aXOJB Ta EKOJIOTIUHI
30MTKH BpaxoBYBAaTH B OJHUX 1 TUX € HATypalbHHUX ITOKAa3HMKAX, SKi
BiloOpaxaroTh BTpaTH TPHUPOJHUX pecypciB, a came, B OIMHHIIAX
€KOJIOTTIHOT PeCcypCOEMHOCTI.

JUtst BupimeHHs miel mpobieMu po3po0IeHO METOMKY HPUBEACHHS
MOKA3HUKIB PECYpCOCIIOKHMBAHHSA Ta BIUIUBY TEXHOJOTIH Ha KOMIIOHEHTH
JIOBKIDTA JO  €IMHOIO  IIOKa3HUKA IHTerpaibHOT €KOJIOTTIHOT
PeCcypCOEMHOCTI, OCHOBHI IOJIOKEHHS SIKO1 HAaBEACHO HIDKYE (puc.2).

OyHKIIOHYBaHHS TEXHOJOTIH CIIJ pO3MBIIATH B paMKaX KOHKPETHOL
TEXHOCKOCHUCTEMH, i SKOI0 MAa€ThCSA HA yBa3i CYKYINHICTh TEXHIYHUX,
TeXHOJIOTIYHHX Ta NPUPOIHHUX CIPYKTyp i elxeMeHTiB (00’ekTiB) Ha ycix
cTamiax  ¢yHKuioHyBaHHA. OCHOBHMM  MNPHUHLIUIIOM  TapMOHi3amil
PECYPCOEMHUX TEXHOJOTI MPOMUCIOBHX BHPOOHHITB € MiHIMIi3awis
BUKOPHCTaHHS NMPHUPOJHHUX PECYPCIB.

3a eK0JI0r0-eKOHOMIYHUMH MapaMeTpaMHu BCi pecypCu MOIUISIOTHC S
Ha JBi Tpynu: 1 —pecypcH, siki MaloTh CBOIO €KOHOMIYHO BU3HAUEHY BapTICTh
1 sIKi BHUKOPHCTOBYIOTBCS Yy TEXHOJIOTIYHUX MpoIecax MPOMHCIOBUX
BUpOOHMITB (atMocdepHi, 3eMenbHi, BOJHI pecypcu, Hagpa i TPyJIOBi
pecypcu); 2 — pecypcH, ki MaloTh COLIabHY Ta 00OpaxoBaHy €KOJIOTIYHY
LIHHICTh 1 Ha SIKi 3AIACHIOETbCS €KOJIOTTUHUN BIUMB (atMocdepa, mim3eMHi i
MOBEPXHEBI BOJM, IPYHTH, 010Ta, CTaH 3I0POB’S HACENCHH).
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OHIHKA E®EKTUBHOCTI TIPOMHUCJIOBOI'O

r BUPOBHUIITBA —l

Excrutyaraniiini BuTpaTi

’ EKOHOMIYHI NIOKA3HUKHA ‘ ’ PECYPCHI IOKA3HUKH ‘
Burpatu Ha HayKoBi i Ipsme OrnocepenikoBane
MPOEKTHO-KOHCTPYKTOPCHKI = BMKOPHCTaHHS BUKOPHCTAHHS
poboru g2 pecypcis pecypcis
=)
g V4 !
. = Verarky- -
KamiranoskiaaeHas 3 . Bynisni
E. BaHHA 1 i
s KOMyHi-
3y
e Kauii cropyam
Bl
=
Q
B
a
<
=2
&
o
&)

3aKpUTTS MiANPHEMCTBA

1 BiTHOBJICHHS . =
HaBKOJIMIIHBOIO ‘= = B
cepeioBHIIA 5 E =
a a o
= S 5
a. = 53
= S =
- = o
Baoswuit
Toka3umnk 00’eM
e(eKTUBHOCTI
[PUPOIO- TIPUPOJTHI PECYPCHU
KOPHCTYBaHHS -
Biguy- Yukon- 3Humy-
TiTerpanbia JKyBaHi JKyBaHi BaHi
€KOJIOriuyHa -
pecypcoemHicTs semim
i I3eMHI BOIH
7 TIOBEPXHEBI BOIN
6 3 aTMocdepHe MoBiTPs
K K. -A GloTnuHi cuCTeMU
i J i
i=1 j=1 JIIOZICBKI pecypcH

Pucynok 2 — CxeMa eK0JI0Ti4YHOI OLiHKH €() e KTUBHOCTI POMHCI0BUX
TeXHOJIOTi it

MeTo0IOTIUHO OLIHKAa TEeXHOJIOTiH Oa3yeTbcsi HA BU3HAUEHHI Ta
BpaxyBaHHI IOKa3HHKAa IHTEIPAJBHOI  EKOJIOTIYHOI  PecypCOEMHOCTI.
Kputepiem omiHKH €()EeKTMBHOCTI TEXHOJIOTIi MPOMHMCIOBOTO BUPOOHHMIITBA €
HacKpi3Ha TOBHA PECYpPCOEMHICTh KOHKPETHOTO BHIY JMiSJILHOCTI, SKa
NmpHUBeZicHa 1O MNPUPOIHHX pECcypciB 1 MO3HAaYeHa sK «IHTerpajbHa
€KOJIOTTYHA PECYPCOEMHICTBY, L0 BPaXOBY€E BUTPATH PECYPCIB K MPsAMi, TAK
i omocepenkoBaHi (y BUITI YCTaTKyBaHHs, OyIiBeNb 1 CIIOPY, COMIATBLHOT
iHPPACTPYKTYPH TOIIIO).
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Ipn npoMy IPUPOIHI peCypcH 3a CTYIIEHEM €KOJIOTIYHOTO BIUTMBY Ha

HUX TEXHOJIOTIH TOIUIAIOThCA Ha TpW Tpymu: | — BUKOpHCTaHi; 2 —
MTOIIKO/DKEHI; 3 — 3HUIICHI.
3arajpHOBITOMO, o Oy ab-siKa JIOBiTbHA TEXHOJIOT 15T

MIPUPOIOKOPHUCTYBaHHS BIUIMBA€ Ha KOMIIOHEHTH JOBKULLL: atMochepy — 4,
3emii — Z; rigpocdepy — W, 1pynosi pecypcu — G. BrumBu Ha 1i mpupoHi
KOMIIOHEHTH 1 JHOJICBKI pPECypcH pBHATECI MDK C000I0 3a CBOEIO
IHTEHCHBHICTIO Ta XapaKTePOM.

JUst atMochepn — 1e 3a0pymHEHHS pPI3HUMH Ta30NOAi0HHMH

XIMITHAMY CTIOJyKaMH Ta TBEPIUMH (3BR)KCHUMH) YaCTHHKAMHU ( Ay ASOZ ,

Ao A, TOIO).

I[J'IH 3€MEJIb — 1I€ BUKOPUCTAaHHA 3a He’I’paZ[IdI.lifIHHM NPpU3HAYCHHIAM,
Sa6py,£[HCHH$[ pi3HOMaHiTHI/IMI/I p€40OBUHAMHU, SIKI HETATUBHO BIUIMBAIOTH HA
IXHIO IPOJYKTMBHICTh Ta MEXAHIYHE MOIUKODKCHHS pomiodoro wapy (Z,,Z,

Z,):

JUst  rinpocdhepn — me 3abpymHeHHS (XIMiUHe, CaHITapHO-
TOKCHKOJIOTIYHE,  OIOJIOTi4HE  TOIIO), TONIKO/DKEHHS YU 3MiHa
TiIPOJIOTIYHOTO a0 rinporeosoTiMHOro pexumy cuctemu (W, , W, W, ).

Jns  1pynoBux pecypciB — 1e mnpodeciiiHi 3axBOproBaHHS,
BUPOOHMYMI TpaBMaTU3M, B TOMY 4ucai — cMepTenbHi Bunagku (G; , Gu ,
Ge).

Mertononorist mependayae MPUBEACHHS MOKA3HHKIB TEXHOTEHHOTO
BIUTMBY Ha KOKCHI 3 KOMIIOHECHTIB /IO €JIMHOTO 3HAYCHHS 3 ypaxyBaHHIM
fXHPOTO €KOJIOTIYHOTO CTaHy (BIHOCHO NOTEXHOTE€HHOTO). [Iys mpuBeneHHS
JI0 €IMHOTO TOKa3HMKa 3aCTOCOBYIOTHCS HOPMYIOUi Koe(ilieHTH [(E , [(; ,

KV'\\,' K‘GV — TpH TBOMY Ui CHPONICHHS PO3PAaXyHKIB 3alpOIOHOBAHO

CTyIiHb TIOIIKO/UKCHHS NPHPOJHNX KOMIIOHEHTIB CHCTEMAaTH3yBaTH 3a
TpHhOMa KaTeroPiiMHA.

3a kpumuyHuii NOKA3HUK TEXHOTEHHOIO BIUIMBY IPUMHATO TaKuil
CTaH TPHUPOJHOTO KOMIIOHEHTY, SKHH BINIOBigae TOBHIH BIpati HoTrO
IpUPOIHUX (QYHKIIH, TOOTO #oro snuwenuro. IlokasHUKOM miaMeTpanbHO
HNPOTHIIC)KHOTO CTaHy € 6U/y4eHHs TPUPOJHOTO KOMIOHEHTYy 3 CHCTEMH
TpaIUIiifHOTO TPHUPOJOKOPHUCTYBaHHSA Oe3 3MiH (BTpaTw) SKICHOTO CTaHy.
IMpoMbkHUHA CTaH TPHPOJHOTO KOMIIOHEHTY Kmacu(ikyeTbes — SIK
nowkoocenutl [4].

3emui po3MBNAIOTECS K MPUPOJHHHA pecypc, SKuil Tak 4 iHaKiIe
BUKOPHUCTOBY €ThCS B Oy Ib-IKIX TEXHOJIOTLSIX BUPOOHHUIITBA.
Cucrematmsanis 3emens 3a XapakTepoM IXHBOTO BHKOPHUCTaHHS Oyre
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3AificHIOBaTHCS 3a TaOimmero 1:

— 1 xateropis — BUKOpPHCTaHHS 3eMelb 0€3 MOTIPIICHHS iX SKOCTI;

— II xaTeropis — MONIKOKEHHS 3 MOSKJIMBICTIO BITHOBJICHHS It
TPaMILIHHOTO 3€MJICKOPHUCTYBaHHS;

— III xareropis — HOBHA HEM OXKJIMBICTh TPAIMLIHHOTO BHUKOPUCTAHHS

Ta BIIHOBJICHHS.

Tabmms 1 — KoedinienTn npuBeaeHHs 10 KPHTHYHOTO MOKA3HUKA 32

CTYICHEM NMOKO/IKEHHS IMPUPOAHOI0 KOMIIOHEHTY (SCMJISI)

. KoedinienT npuBeneHHs
CraH np MBEIeHHX Kareropis 3a crynenem
. JI0 KpUTHYHOTO TIOKa3HUKa
KOMITOHEHTIB THOLIKOKEHHSI K
w
By yenns I kareropis 0,01
[MomkomxeHHs II xareropis 0,1
SHHUILIEHHS 111 xareropis 1,0

KoedimieHTn mpuBeneHHS 10 KPUTHYHOTO TOKa3HUKA 33 CTyICHEM
MONIKO/DKCHHST  3€MEJIBHIX pecypciB KZ OpIEHTOBHO BH3HAYCHO 3

ypaxyBaHHSIM €HEpTOBHIPATHOCTI Ha iX peBiTai3amiro.

Hns  cxudie 3a OCHOBHUH (akTop, SIKMH XapakTepu3ye CTyIiHb
HETAaTHBHOTO  BIUIMBY, MpHAMaeMO MiHepami3allifo  BHKOPHUCTAHUX
NpUpoHUX BoA. TOMY rpaHUUHUMHU CTaHAMU i1 CKHUIIB € Taki ImapaMmeTpu
(Tabmn. 2).

—1,0-25,0 mr/n — 1 kaTeropist (BHIy4CHHS);

— 25,1-50,0 mr/n — II kateropist (MOIIKOMKEHHS);

—>50,0 mr/n —III xateropis (ZHUILECHHS).

Tabmums 2 — KoediuieHTn npuBeieHHS 10 KPUTHYHOIO MOKA3HUKA 32
CTyneHeM NOLIKO/Ke HHSI IIPHPOJHOT0 KOMIIOHEHTY (B0/1a)

. ) L Koediuient
Cran Kateropis 3a M inep anizarist [P HBEEHHS 10
P UBEIEHUX CTy IIEHEM BHKOP HCTAHHX KpUTHIHOTO
KOMITOHEHTIB TOIIKOIKEHHST BOJ rokazmmka KV
np
Bty yeHHs I kateropis 1,0-25,0 0,01
TTomxkomkeH s II kateropist 25,1-50,0 0,1
SHUILECHHS III kareropis > 50,0 1,0
Jns  6uxkudie OCHOBHHM TOKa3HHMKOM HETaTHBHOTO  BIUIUBY

BUPOOHMIITB € TOKA3HUK BITHOCHOI TOKCHYHOCTI 3a0pyIHIOIOYHMX PEYOBHH,
SKi HAAXOJITh B TIPUPOJHE cepeloBuine. Bu3HaueHHsS KOEQIllieHTiB
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NpUBEACHHS [0 OJHOTO 3HAMCHHHKAa MPH pIi3HEX 3a0pyaHIoBagax
3MIHCHIOETHCS 3 YpaxyBaHHSAM MOKAa3HUKA BITHOCHOT TOKCHYIHOCTI. [neosoris
OIIiIHKM BHMAarae 3aCTOCYyBaHHS €IMHOTO IIIXOy NPH 3BEACHHI KOMIIOHEHTIB
3 PI3HUM CTAaHOM IIOPYIICHHS MPUPOJHOTO KOMIIOHEHTY /10 HOPMAaTHBHUX
(KpUTHYHHX) MTOKAa3HUKIB.

3a KpUTHYHHH TIOKa3HUK 3a0pyIHEHHS aTMOC(EpPHOTO MOBITPS
npuiiMaeMo IBOOKHC aszoTy, IJJKno2 0,04 wmr/m3. Jlo 1 kateropii
3a0pyaHEHHS aTMOC(hEpHOTOo MOBITPsl HalleXKaTh 3a0pyMHIOI0Yi PEUOBUHH 4-
ro knacy Hebesnekw, 1o Il kateropii — pedoBuHHU 3-TO Ki1acy HeOE3MEKH, 0

I kareropii — 1l-ro i1 2-ro kiaciB HeOe3meku. [loka3HWK BITHOCHOT
TOKCHYHOCTI BHKHIIB BH3HAYA€THCA 32 GOpMYIIOF0:
3
o DK, ©)
' TIK,

Y mpoMy BuUmaiky KoedillieHTH BiZHOCHOI TOKCHYHOCTI OyIyTh
BIMIOBIHO KOpENIoBaTH 3 Koe(illieHTAMU TMPUBEACHHS J0 HOPMYIOUOTO
MOKa3HUKA (Tabsmis 2).

Jns moka3HUKIB 3a0pyIHEHHS aTMOC(HEPHOTO MOBITPS MPU TOUHOMY

. Y . ..
PO3paxyHKy KOE(QilieHTH MpUBEICHHS K,," BIINOBiTAlOTH koediieHTam

BiTHOCHOi TokcH4HOCTI K. Ilpu HaOmmkeHnX po3paxyHKax MOXKHA

BUKOPHUCTOBYBATHU KOG(i)iI_[iGHTI/I NPUBCACHHA J0 KPpUTUYHOTIO ITIOKa3HUKa

3a0pyIHEHHS aTMOC(hEpPHOTO MOBITPS (Knp ), AaHi Tabummi 3.

Tabmus 3 — KoediuienTn npuBeie HHS 10 KPUTHYHOIO MOKA3HHUKA 32
CTyNeHeM NMOUIKO)Ke HHsI IPUPOHOI0 KOMIIOHEHTY (aTMoc(epHe MOBiTPs1)

. Koediuiert Koedirgiest
Cran Kareropis 3a BIIHOCHOL NP MBEICHHS 10
TIp UBEJIEHUX CTy IlEHEM TOKCHIHOCTL KP UTHYHOTO
KOMITOHEHTIB TTOIIKO[KEHHS 3a0py AHIOBAYiB, A
| nokasHuka K
K np
t
Buiy uenns I kateropis <0,2 0,01
[TomkopxenHs II xateropis 0,2-4,0 0,1
SHUIICHHS III xareropis > 4,0 1,0

KoedimienTn mpuBepeHHS MBI TPYAOBHX PECypCiB BCTAHOBJICHO HA
OCHOBI aHami3y YHCICHHUX JHTEPATypHHUX  JDKEPEN, 3aKOHOJABIHX
HOPMAaTHBHUX JOKYMEHTIB, CTATUCTUYHHUX MaTepialliB HayKOBO -JOCTIIHUX
pobir. Ing TpyJdoBHX pecypciB MOKa3HHKM XapaKTepH3yloTb MpodeciiHi
3aXBOPIOBaHHS, BUPOOHWYMIA TpaBMaTH3M, B TOMY YHCII — CMepTelbHi
sunagku (Gs, Gu , Ge).

3anisHi y BUPOOHHMIITBI NPAIiBHUKU PO3INAIOTECS SIK TPYIOBHUIl
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pecypc, 6e3 SKOro HEeMOXXJMBE (YHKIIOHYBaHHS OYJb-KUX TEXHOJOTiH
Oymp-skoro BHpOOHHITBA. ODKE, CHCTEMATH3AIlS MpPyOosuUx pecypcis 3a
XapaKTepoM IX BUKOPUCTAHHS 3IHCHIOEThCS 3TiMHO 3 Tabimiero 4:

I xaTeropii — BHKOPHCTaHHS TPYMOBHUX pecypciB 03 MOTipIICHHS
IXHBOTO CTaHy;

Il kateropii — NOMIKO/DKEHHS 3 MOMIMBICTIO BITHOBJICHHS IS
TPaIUIiifHOTO BUKOPHUCTAHHS (O3I0POBICHHS);

III xkaTeropis — MOBHA HEMOXKJIMBICTh TPAIULIHHOTO BUKOPHUCTAHHS Ta
BITHOBJICHHST (CMEpTeNbHI BHUITAJKN).

KputnaanM koediieHTOM NMpHUBEICHHS 3a CTYNCHEM IOIIKOHKEHHS
IPUPOJHOTO KOMIIOHEHTY I TPYAOBHX PECYpPCIB € CMEpTeNIbHI BHITAIKH.
KoedimienTn mnpuBefeHHS [0 KPUTUYHOTO IIOKAa3HMKA 33 CTyHCHEM
MOIIKO/PKEHHS TPYJOBHX PECypciB HaBeJeHO B Tabmmmi 4.

Tabmuus 4 — KoedinienTn npuBeieHHs 10 KPUTHYHOIO MOKA3HUKA 32
CTyNeHeM IOIIKO/Ke HHsI TPHPOTHOT0 KOMIIOHEHTY (TPY/0Bi pecypcu)

CraH npUBeJCHNIX Kareropis 3a KoediuieHT npuBeneHHs 10
KOMITOHEHTIB CTyTICHEM KPUTHYHOIO IIOKa3HUKa K¢
TIOLIKOKCHHS ks
Buny ueHHs1/3amy 4eHHs I kateropist 0,00001
[TomkomKeHHs II xareropis 0,001
3HHILIEHHS 111 kareropis 1,0

VY 3arampHOMY BUINLII (GOpPMYIM TpPHBEACHHS OO KPUTHYHOTO
MOKA3HUKA JUII KOMIIOHEHTIB JIOBKULIL OyIyTh MaTH HACTYNTHHH BHTJIL

A7 = (X4 K KA (A" KK+ (T A" K ) KA, (@)

77 =7, K2 +Z, K +Z,, K2 ©)
W =W, -k" +w, -k +w,, -k"", (6)
G?” =G, -k® +G, ke +G,, ke U
e AiI , Ai" , AiIII — IpHUBEACHa [0 KPUTUYHOI Maca BHKHAIB

3a0pyIHIOIOYUX PEYOBHH, YM. T;

Z,,Z,,Z, — npuseieHa 10 KPHTMYHOI IUIOI[A MOIIKODKEHHX
3eMelb, YM. ap;

W, , W, ,W,, — npusenennii 10 XputnuHOi 06’€M 3a0pyJHEHUX BOJ,
yM. M3;

G,,G,,G,, — TpuWBEIEHa 10 KPUTMYHOI KUIBKICTH BTpaYCHUX

TPYIOBUX PECypciB, yM. 0Ci0.
IlpuBeieHHS KPUTHYHUX ITOKA3HUKIB KOMIIOHCHTIB IPUPOIHOTO
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CepeioBHINA JI0 €JIMHOTO 3HAYSHHS 3IIHCHIOETHCS MUIIXOM BH3HAYCHHS
BapTICHUX BEJIMIUH C,» Cyr Cy Cc , sIKi 03HAYalOTh BUTPATH Ha TOBHE
BITHOBJICHHSI BINTOBIMTHMX KOMIIOHEHTIB JIOBKULII Ta TPYAOBHUX (JIFOJCHKUX)

pecypciB.
VYV 3amexHOCTI Bif CTyHEeHS IOIIKO/UKCHHS 3[iHCHIOETBCS BHOIp
MPUPOJOOXOPOHHOT TexHojori. Ilpm 1mbpOMy Kateropis 3a CTAaHOM

TIOLIKO/DKEHHS KOPEIIOE 3 BEIMYMHOIO BapTICHUX BUTPAT C, .o - BapTicHi

MOKA3HUKH, sKi MOKManeHo B ocHoBy BusHauenus C,, C,, C,, Cs

HaBEeJECHO B TaOmIi 5.

Tabnu 5 — BapricHi noka3sHUKH NPHPOIOOXOPOHHHX TEeXHOJIOTI i

. Burparu na
Komnonentn | Kareropis 3a . .
ITpup onooxop OHHI B1JIHOBJICHHSA
TIp U OJJTHOTO CTy IIEHEM TexHONOL
cepcaoBuUllla TIOIIKO/PKCHHA CZ W,AG
I PeKyanHBagm 25,0 $/ap
HOLIKO/DKEHUX JIIISTHOK
ems 1 Petcy b TBauia 25,0 $/ap
camo3ap OCTaHHIAM
I [ToBHa p eKy IbTHBALS 118,4 $/ap
I TexHoOTil MexaHiHOT 150 $/tuc.
OYHUCTKHU M3
Tiapochepa I TexHomnorii (i3nKo-XIMIYHOT 250 $?{TI/IC.
OYHCTKH M
I Texuonorii rimbokoi 900 $/tuc.
OYHCTKH M
I TexHonori MexaH4Ho1 130 $/r
OYHCTKH
AT™mochepa il Texnonorii 2050 $/r
eNeKTp 0 i3MIHOT OUNCTKU
1 Texnomnorii rHOoKoi 4180 $/r
OYHCTKH
I 3ayueHHs TPy JOBOTO 17 $/miox
pecypcey
Tpynosi 1I JlikBimamis TpaBMu 2500 $/mrox
pecypcu
I Binmkoy BaHHS BTpatu 110000
JIFOIUHA $/mron
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I3 ypaxyBaHHSM xapakTepy Ta BEJIWYWHH TCXHOTCHHUX BIUIMBIB Ha

KOMIIOHCHTHU OpUpoOaHOTO

npusenenns K, Ag 10 y

HaBeJCHO B Tabmii 6.

Tabnums 6 — Po3paxyHok npuBeleHHs 10 [

cepcaoBuIIa BHU3HA4Ya€EMO

koe(iieHTn

KM JT]aHO B OJMHHULISIX ap'eKBiBaJ'ICHTy Ta

B ap-eKBiBaJIeHTIi

1IEB

Bruus Ha 10OBKiLIsS Bprr([));;;/ll;;ieaii;ﬂmuim Ta Kz,w, AG

> Bzw.ac

Tlopy eHHs 3emenb 118,4 $/ap 1,0
Ckunu y BOjHi 00’ €KTH 250,0 $/1uc. M 2,1
Buxwm B atvocdepre 2050,0 $/r 173
HOBITP 5t
TpynoBipecypcu 110000 $/mros. 929,0

V' MOBHI [O3HAYEHHSI KOMIIOHEHTIB TP UP OJIHOTO cep enoBmina: Z — 3emst, W —
Bosa, A — arMochepHe ToBITpst, G — TPy I0Bi pecy pCH.

TEXHOJIOTIH
METOI0JIOTIT
METOIOJIOTIst

[IpoBenenns OLIHKH
IPYHTYETBCS Ha  3aCTOCYBaHHI
pECYypPCOEMHOCTL.  3ampoNOHOBaHA
BiICTEXYBaTH 3MIHM Yy CIIOXKWBaHHI, ITOIIKO/DKCHHI Ta BIJIyYEHHI
OpUPOJHUX pecypciB. JIOCATHEHHS TapMOHI30BaHMX 3  JOBKUDIIM
napamMeTpiB TEXHOJIOTIYHOTO TPOIECY 3MHCHIOETECS NULIXOM MOPIBHSIIBHO
OIIHKM BapiaHTIB TEXHOJOTIH 3a MOKA3HWKOM IHTETPAJbHOI EKOJOTTIHOI
pecypcoemHocTi. Haltbinb e eKkTHBHOIO Ta rapMOHI30BAHOIO 3 JIOBKULIIM
€ TeXHOJOTiA 3 HaWMEHIINM 3HA4CHHAM MOKa3HUKA IHTETpaJbHOI
€KOJIOTTIHOT PeCypCOEMHOCTI.

Amnpobaris po3poOiaeHOI METOOUKH 3aCTOCYBaHHS IHTETPAIbHOTO
KpUTepifo  3hificHeHa 11 yYMOB 3ali30pyAHHX  TipHUYOJOOYBHUX
nimmpuemcts Kpus6acy. I BUKOHAHHS MOPIBHAIPHOI OLIHKM TEXHOJOTiit
HIPHUPOJOKOPHUCTYBAHHSA [BOX TIPHHYOAOOYBHHX TEXHOJOTIH MiI3eMHOTO
BUIOOYTKY 3aJ3HOI pyJ: TEXHOJIOTIS 3 3aKJIaJIKOI0 BHPOOJICHOTO MPOCTOPY
1 TexHOJIOTi 3 0OBaJeHHAM BHPOOJECHOTO HMPOCTOPY 3a KpHUTEpilt OLIHKK
OPUHHATO TOKAa3sHMK ap-eKBiBaJIeHTy, BHUXOMIUM 13 MacmTabHOCTI
MOpYIWIEHHS 3eMenb. Takuil ke MOKa3HUK HPUUHATO Ul MOPIBHSUIBHO 1
OIIHKM €HeproreHepyounX BUpOoOHUITB Ha npuknaai bypmrurcskoi TEC i
Kaxoscekoi T'EC [5], [6].

Po3pobnena MmeToguka [03BOJIsI€  O0’€KTMBHO  OLHIOBATH 1
MOPiBHIOBATH OyAb-sIKi TEXHOJOTii MPUPOJOKOPUCTYBaHHA, 110 3abe3meuye

TIPUPOJAOKOPUCTY BAHHS
MOBHOI  €KOJIOTIYHOT
A€ MOJKIIUBICTD
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eheKTMBHE BUPINICHHS MpOOJIeM YNPaBIiHHA TEXHOCKOCHCTEMaMHU IIPHU
BHOOPi TEXHOJIOTIH Ha perioHaTFHOMY PIBHI.
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CYYACHE JICIBHULTBO YKPAIHHA I MOXJIHUBOCTI ¥OrO
CHHEPTIMHOI B3AEMOJI 3 EHEPT ETHKOIO

KpemnboB B. O., 3aB. mabopatopii,
Tumomenko A. B., 1oKT. TexH. HayK, IPOB. HAYK. CIIBPOO.,
BeasieB T'. B., kanja. Texd. Hayk, CTapll. HayK. CIiBpoO.,
Beasesa L II., kaHa TexH. HayK, CTapll. HayK. cIiBpoO.,
Kyxos K. JI., ronoBHUI TEXHOJIOT,

Kopoyr H. C., mou. Hayk. cniBpo0.,

Cremok B. I'., Mon. Hayk. criBpoO.

Inemumym mexuiunoi mennoisuxu Hayionanonoi axademii nayx Ykpainu,
Ykpaina

AHoTanisi. Po6oTa cTHCIO BHUCBITIIOE iCTOPIIO i MPAKTHKY OPTaHi30BaHOIO
BHP OIIy BaHHS JIICOBHX HACAKeHb, sIKa 3aCTOCOBY €ThCs y CBiTi moHax 300 ocTaHHiX
POKIB, i CTaH CydacHOTo JiciBHHITBAa Y Kpainu. HaBeneHa niroya HayKoBa KOHIEHIiS
oI0I0 HEOOXiMHOCTI MATpWUMAaHHA Yy JaHamadTi, Je BemeTbCs IHTCHCHBHA
CLITbChKOTOCTIONAP ChKa isTIbHICTD MO0 JIICOBKpHTOI Teputopii Ha piBui 16-18%,
100TO cran Jlicoctemy. JlaHa XapaKTEpHUCTHKA PO3MOJILTY JiCOBUX MACHBIB IO
TepuTopii YKpaiHu, ik BKpaii Hep iBHOMipHOTO (Bix 44% 1o << 1%). CepenHs sSKicTh
WX JIICOBUX HACA/PKEHb HU3bKA, IO pOOHTH Kp alHy 3aIe)KHOI0 BifI IMIOPTY IiIOBOT
Jiep eBUHU. M of1eNb BeZIeHH JIICIBHUIITBA Y KpaiHW € eKCTEHCHBHOIO 1 TIep eBEIEHHS Ti
Ha IHTCHCHBHY HA CbOTOHI HerolibHe. Lle 3y MOBIICHO THM, IO i P ¥ eKCTEHCHBHI it
MoJieNi p OB’sTHA Jiep eBHHA HE 3HAXOMUTh MOBHOTO 30y Ty. Lls nepeBuHa € nodiuHnM
BITHOBIIIOBAaHMM TOBapHUM HPOJXYKTOM i IOCTIHHO yTBOPIOETHCS IPU OCHOBHIMH
JCOp OCIMHHNIBKIN isJIEHOCTI TIO CIPSIMOBAaHOMY BiIOOpy Kpammx OepeB Ui
HOJAIBIIOTO 3pPOCTaHHS LUIAXOM YCYHEHHs JepeB-KOHKYPEHTIB, 3aBKAIOUNX X
po3Butky (pyOaHHs [noOriasiay 3a JlicoM). Aule  BIANOBIZHO [0  iCHYIOYHX
NP OTUIIOXKEKHUX TPaBWI JPOB’SHA JepeBUHAa 3a0paKOBYEThCS 1 MICHS IIHOTO
3HUIIY €ThCS Y JICrochax, K 1 HETOBAPHI BIAXOAM TOHKOMIPY (Tak 3BaHi JIICOCIYH1
BIIXOIM — XBOPOCT 1 XMH3), SIKi TAKOXK € IHHUM pecypcoM. OTke iCHy€ HaraabHa
notpeda CTBOPEHHS CTANOI CUCTEMH BHUPOOHMITBA MICLEBOTO JIEpEBHOIO MajiMBa i
floro BUKOPHCTaHHSI Ha HAONWKEHUMX [0 JICOBUX MAcHBIB TEIUIOTEHEp Yy I0UnX
o0’ekTax (Maja BIICTaHP € KOMEPIUHHO HEOOXiTHOI0 YMOBOIO E€KOHOMii Ha
norictuy). J[oAaTKOBHME pe3epBaMu PeCy pCiB AT pPO3BUTKY TaKOi CTaloi CHCTEMH
€ TaKko)X KOpEHeBa JepEeBHMHA 1 BIiOXOOM BJIACHUX JICOMIWIOK JICTOCHIB, €
nepepobnserbes B cepenubomy 40% IinoBoi nep eBUHH.
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MODERN FORESTRY OF UKRAINE AND THE POSSIBILITIES
OF ITS SYNERGISTIC INTERACTION WITH
THE ENERGY INDUSTRY

Kremniev V., Head of the laboratory,

Timoshchenko A., Doctor of Technical Sciences., Leading researcher,
Belyaev G., PhD, Senior Researcher, Belyaeva I., PhD, Senior Researcher,
Zhukov K., Chief technologist, Korbut N., Junior Researcher,
Stetsuk V., Junior Researcher

Institute of Engineering Thermophysics of the National Academy of
Sciences of Ukraine, Ukraine

Abstract. The study briefly covers history and practice of the organized
growing of the forest planting, that is used in the world more than 300 years, and the
state of modern forestry of Ukraine. Current scientific conception about the necessity
of maintenance for a landscape, where intensive agricultural activity is conducted,
fraction of the territory covered by the forest at the level of 16-18% (that is state of
forest-steppe), is expounded. Allocation of forest arrays on territory of Ukraine is
characterized as extremely nonuniform (from 44% to << 1%). Average quality of
these forest planting is low-grade, therefore a country is dependency from an import
of commercial timber. A model of conduct a forestry in Ukraine is extensive and
transformation of it into intensive for today beside the purpose. It contingently what
at an extensive model firewood does not find a complete sale. This wood is a
refurbishable commodity by-product and constantly appears at basic silviculture
activity on the directed selection of the best trees for a further height by the removal
of trees-competitors keeping down them (felling for care of forestry). However in
accordance with existent fire-prevention rules firewood is rejected and after it
destroyed in forestries, as well as uncommodity wastes of lighter trees (the so-called
wastes of cutting area are a brushwood and spraywood), that also are a valuable
resource. Consequently there is an urgent necessity of creation of the permanent
systemof production of local fuelwood and his use on close to the forest arrays heat-
generating objects (small distance is commercially the necessary condition of
economy on logistic). Additional backlogs of resources for development of such
permanent system are also a rootwood and wastes of own sawmills of forestries, where
processed on the average 40% of commercial timber.

PobGoTa, mO mHPONMOHYEThCA € YEProBOIO y cepil, HpHUCBIUEHIH
opraidamii y Mexax o00’€JHaHUX TEPHUTOpIATPHUX TpPOMaJ CHCTEMU
MOCTIHHOT iHTerpamii 1 KOOpAMHALil JepKaBHUX JICOTOCHOJAPCHKUX
mimnpuemcts  (AJII'TI) 3 Temno- Ta eNEeKTPOTEHEPYIOUUMHU 00’ €KTaMHU
TepUTOPiaIbHO HAOIMKEHUMHU 10 HUX. MU MparHeMo po3MIHYTH Y CTUCHIH
¢dbopMi cydacHe JCIBHUUTBO YKpaiHU 3 MO3UIIKA HOro mpuaaTHOCTI st
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opraHi3amii cTajoi CHCTEMH B3a€EMOJli 3 CHEPIETHKOI0 1 30KpeMa
NPUBEPHYTH yBary 10 (akTopiB, sAKi OO’€KTHBHO YTPYAHIOIOTH TaKy
B3aemoio [1, 2].

3amydeHHs [0 MNaJMBHO-CHEPTETUYHOTO KOMIUIKCY JOJATKOBHX
BUJIB TBEPJAOTO IaJKBa, SKOMY MPUTAMAHHMAN HU3bKUH BMICT LIKIUTMBUX
PEYOBHH, II0 MOXYTb MOTPAIUIATH Yy JOBKULIS € BHKIIOYHO AKTyalbHOIO
3aj7avero.

Ilpu pospoonenni Kouyenyii 0o yeazu Oynu @3ami HacmynHi
MIpKy8aHHs.

> ExonoriuHi.

Ilo BimHOmEHHI0O 10 ™IO0ANBHOI eKoJoTii IepeBHE IaMBO €
aNpTCpPHATUBHMM 1 3aMiHIO€ Cc000I0 MaJMBO HAa OCHOBI BHKOIHHX
BymIeBoJHIB. [Ipm mbOMY CBiTOBa CHUIPHOTA JOMOBHJIACH BBAXKATH IIIO
3aMiHy Takol0, IO YCyBa€ BINNOBIMHMI BHKUA Ta3iB, sKi HPHCKOPIOIOTH
rro0anbHe MOTEIUTHHS KIIMAaTy.

Ils moMoBIeHICTE € OOIPYHTOBaHOIO i 0a3yeTbCs Ha HACTYNHHUX
JloKazax:

— mig yac ¢popMyBaHHS AepeBUHH (Y MEpioJa 3pOCTaHHS JEpPEB) Mae Micue
3B’s3yBaHHA atMocepHoro CO2 1 HOTO BUIANCHHS 13 JOBKULIA,

— JepeBHHUIl pecypc, SKHH 3aCTOCOBYETCS Yy SKOCTI OCHOBH I
BUPOOHHUIITBA TBEPJOTO MajnBa BUKIIOYAETHCS 13 010JIOTIYHOT Aerpajanii 4u
3HUIIEHHS CHAIOBAHHAM Y JICTOCHAaX, TOOTO i3 MPOIECiB, sIKi IPU3BOAATE O
emicii CO2 y atmocdepy.

TakuM 4YHHOM, BIUIMB 3aCTOCYBaHHs JCPEBHOIO MajuBa 3aMiCTh
MajyuBa BUPOOJEHOTO 13 BUKONMHUX BYIJIEBOJHIB Ha TIJ00albHY €KOJOTIIO
0OIPYHTOBAHO BU3HAETHCS MMO3UTHBHIM.

Ilogo nokadbHOT (MicIieBOT) €KOJIOTil, TO JepeBHE MAJIMBO ICIIO
Mporpae JUIle MPUPOJHOMY ra3y, a Mo BIIHOIIEHHIO JO TajJuB Ha OCHOBI
IHIIMX BUKOITHHUX BYIVICBOJHIB, HECTATUBHUI BIUIMB HA HABKOJIMIIHE MOBITPS
€ 3HAYHO HIKYUM.

KpiM TOTO, MepeBHE MalMBO MAa€ HU3BKUH BMICT CIPKHM 1 € BEJIbMH
MPUBAOJMBAM 13 OTJIAAy Ha CKOJIOTTYHI HACIHIIKA HWOTO BUKOPHMCTAHHS 3a
MIPU3HAYCHHSIM.

> BupoOHHITBO [EPEBHOTO MajvBa HE TUILKA HE MOBHHHO
MEPEIKOKATA  JICOPOCIMHHUIBKIA  JSUTBHOCTI, a HaBMaKH, MYCHUTh
COpHATA TOJIMNIICHHIO 1 (iHAHCYBaHHS 3aBIIKA  3QJIyYEHHIO JIO
KOM epLIHHO -TOCTIO[apu0To 000POTY PECYpCiB, sIKi HA ChOTO/IHI HaJIekKaTh 10
KaTeropili BIIXOMB 1 MiWIATAlOTh 3HUINCHHIO Y JICrocmnax BiMMOBITHO [0
ICHYIOUHMX TpaBWI TPOTUMOKEKHOT OC3MeKH MpU BeACHHI JICOBOTO
TOCIIOJJapCTBA.
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> Hama yBara mpu IOCHDKEHHSX 1 po3poOKax, y mepiry
9epry, CupsIMOBaHa caMe Ha PEeCypCH, Iki He BUKOPHUCTOBYIOTECS depes Te,
o0 OCTAaHHIM dYacoM OaraToKpaTHO 30iMBIIMBCS TIOTHT HACENICHHS, SIKE
MIPO’KUBAE Y IHMBITYaTbHAX JOMOTOCIIOAPCTBAX, a, TAKOXK, 3 00Ky 00’€KTiB
OromketHol cdepn (mIKOIM, JiKapHi, OYIMHKA TPUCTApUIX, KIyOH,
caHaTopif, IUTAUiI CaAKM TOIINO) Ha JPOB’SHY AepeBHHY. lle TOACHIOETHCS
OaraTopazoBUM 30UIBIICHHAM IIiHM Ha TpupoHui ra3. Cmix ovikyBaTH
MOJfaJIbIIe 3POCTaHHS MONUTY Ha APOBA.

Ileit mporro3 6a3yeThCst HA TOMY, IIIO0 Ha CHOTOJHI KOPHUCTyBadi e He
BCTUIVIM BiHOBHUTH OTAJICHH, SIKE MPAIIO€ HA NEPEBHOMY MauBi. Bci BoHH
HEI[OJABHO AKTHBHO BIIMOBJSUIICH BiJ BHKOPUCTAHHSA JACPEBHOTO IaJlMBa
BHACHINOK ra3uikamii AOMOTOCHONAPCTB Ta BUINE3raJaHuX 00 €KTiB
610pKeTHOT chepu.

Ha mHam mommin, y mepmry dYepry CiHil 3aJOBOJBHSATH MONUT
HaceseHHs. MoJHa HaJiifHO NPOTHO3YBAaTH HOTO 3pOCTAHHS HA HAHOMMXKUI
poku. JlicOpOCIMHHMIBKI  BiOXOAM  HEMPUAATHI i1 Il  rpymnwm
KOPHCTyBadiB.

> 3rajaHi  JICOPOCIMHHUIBKI  BiIXoau MpeAcTaBIe Hi
TOHKOMIpOM (XBOPOCT i XMHU3) Ta AEPEBHHOIO MHIB Ta KopeHiB. Ha Ham
MOV BHPOOHHUITBO JEPEBHOTO TNalMBa Ui OO0’€KTIB E€HEPreTHKH
TepUTOPiaIbHO HAOMKEHUX MO0 JICTOCHIB il 0a3yBaTd caMe Ha BiXO AaX.
B mepiry uepry HOUiTbHO BHKOPHUCTOBYBAaTH TOHKOMIp, a JEPEBUHY ITHIB Ta
KOpEHIB BBaXKaTH pe3epBOM (uepe3 30UIbLIeHHS BUTpaT Ha MepepoOKy B
MOPIBHSAHHI 3 TOHKOMIpOM).

> [Ipu BuKOoHaHH1 pOOGIT IPUIHATO WIS 3aCTOCYBAaHHS NATEHT
Ha kopucHy mMozenb Ne 48790 «Cnocib 3a0e3neyeHHs ACPEBHUM MaJIUBOM
00’€eKTIB TEeTJIONOCTAYaHHS, OCHAILIEHUX TBEPIOMAJIMBHUM

TCIUIOTCHEPYIOUHMM YCTATKYBAHHSIM 3 PYYHOIO Ta MEXAaHIYHOK CHCTEMOIO
mojavi TBepAOTO manmuBa» [3], SAKHH 30KpeMa mependadac BUKOPHUCTAHHS
TaKOX MHIB 1 KOPEHIB.

Cmucni ¢ioomocmi 3 icmopii nicienuymea Ykpainu.

JlicoBi pecypcH ciyxaTh OCHOBOIO CKOHOMIYHOI CHCTEMH BEJICHHS
JHCOBOTO TOCIIOAPCTBA, a OOCATH X BHKOPHCTAHHS BCTAHOBIFOIOTHCS TaKi,
mo 3abe3neuyyroTh  Oe3MepepBHICTh  BHKOHAHHSA  JIiCAMH  €KOJIOTO-
€KOHOMIYHMX (YHKIIHA (3aXUCHHUX, CAHITAPHO-TIMEHIYHUX, O3JI0POBYHX,
pECYpCHHUX).

VYkpaiHchKki 3eMJI ICTOPHYHO HAJIeKald 10 CKIaAy PIi3HUX JIepIKaB,
TOMY CKJIajquCs 3Ha4yHI pErioHaJbHI BIIMIHHOCTI B XOJi CTAHOBIICHHS
MPaBOBOTO PETYJIIOBAaHHS BHKOPHUCTAHHS JICIB 1 BIANMOBITHO BEICHHSA
JHCOBOTO TOCTIOAAPCTBA, IO MPH3BEJIO J0 3HHUIICHHS (BTpaTH) JICIB.

HacinkaMu 3HHIICHHS JICIB CTaJIH:
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— aKTHB3ALiA epO3iffHUX MPOIECiB, IO CIPHINHMIO OE3IMOBOPOTHY BIp aTy
3HAYHOI YaCTHHU YKPATHCHKUXYOPHO3EMIB Ta POIOYMX IPYHTIB;

— 3MUTHHSA BEJIMKUX Ta MEPEeCUXaHHA 0araThboX MalHX PidoK;

— MacoBaTI0sABa PYXOMHX ITICKIB, MIJIOBUX Oyp, 3aCyX Ta iHIINX HETaTUBHUX
MPUPOJHUX SBUII, i K HACIIZOK TOJIOJHUX POKIB Y CTETIOBHX 1 JICOCTETIOBUX
perioHax Too.

YCBimOMUBIIY, TIO JIICOBUH MOTEHINAN KpalHU MimipBaHO 1moTpedye
BiHOBNICHHS, Oymno ctBopeHo y 1966 pomi MiHicTepcTBO micoBOTO
rocrnojapctBa YKpaiHH, OCHOBHHM 3aBJIaHHSM SIKOTO OYJIO BiJHOBJICHHS
JICiB, PO3BEICHHS iX Ha HEMPHUIATHUX UL CUIBCHKOTO TOCIIONAPCTBA 3eMILIX,
3a0e3neueHHs HEBUCHAXJIUBOTO, HayKOBO 0OTpyHTOBAaHOTO
JICOKOPHUCTYBaHHS.

IMiBcToMiTIs TIaHOBOTO MPOQECiHHOTO, BITHOCHO CTAOLIBHOTO
BEJICHHS JIICOBOTO TOCIOAAPCTBA JAJNO MO3UTHBHI pe3ysbTaTd. 3 1966 poky
Ha 1,8 MuyH. ra 30impmmnacs 3aralbHa IUIOINIA BKPUTUX — JICOBOIO
pociuHHicTIO 3eMenb, Ha 1,4 mmpa mP 3pic 3arampHM 3amac JepeBHWHH,
34e0UTBIIOTO 33 PAXyHOK IIHHUX MOPiA. 3aKpilJIieHO MPAaKTUYHO BCi CHIydi
MiCKW, CTBOPEHO Ha 3HAYHHUX IUIOM[AX T[OJIe3aXMCHI JICOBI CMYrH Ta
MIPOTHEPO3iliHI HACA/HKEHHS Ha sIpax.

HismbHicte  JepskmicareHTcTBa YKpaiHM Ta HOTO MiIBIIOMYHUX
MiIIPUEMCTB CHOTOJIHI CIPsIMOBaHA HA 30e€peXeHHs JICIB, HapOILIyBaHHA iX
peCypCHOTO TOTEHIlialy, TIOCHJICHHS JepXaBHOI JCOBOI  CIykOw,
HEJOMYILIEHHS] PO3BUTKY NMPOLECIB CIOKUBAIILKOTO CTaBICHHS JIO JIiCIB.

3azanvna  xapakmepucmuxa  Cy4adcHO20  cmaHy — 1ic08020
2ocnooapcmea YKkpaiuu.

VYcepennena moJsisi JicoBoi TepuTopii YKpaiHM NOCHTh 3HA4Ha, aje
BKpaii HepiBHOMipHa. HasBHI o0OyacTi, 1€ 0SS JCOBKPUTOI TepHTOPIl
nocsrae 44%, a € cTenoBi TepUTOPIi, Jie O JICOBKPUTOI TEPUTOPil 3HAUHO
Hukue 3a 1%.

CyyacHHil HayKOBHH MOTJISIJ TBEPAWTH, IO Y PETiOHaX IHTCHCHUBHO I
arpapHoi [SUTbHOCTI  CepelmHs [0Js JICOBKPHUTOI TEpHUTOPIl MOBHHHA
ckmagatn 16 + 18%. Ile HeoOxigHO Jyis 3abe3medeHHS Tak 3BaHOI
JicoMemmopaTuBHOT (DYHKIIT JICOBUX HacamkeHb. ToOTO, cydyacHa arpapHa
HayKa TBEpPAWTh, MO0 Juig 3a0e3MeYeHHs CTaJoro  IHTEHCHBHOTO
HEPU3UKOBAHOTO 3eMJiepoOCTBAa Ciig 3a0e3MeunTH 1 MATPUMYBATH
JaHmapT y BUMIAM JicocTenmy. lle BBa)kKaeThCs HEOOXITHUM 3 OIVBITY Ha
MiITPUMAaHHA BOJHOTO PEXHMY TePUTOpPil, HENOMYyIICHHs MHJIOBHX Oyp Ta
IHIIUX epO3IHHUX MPOIECiB HEOE3MEUHUX I POIAIOYUX I'P YHTIB.

CepenHst sKiCTh JIICIB YKpaiHH BBaKAETHCS BIJHOCHO HHU3BKOIO 1
VYxpaiHa € IMIOPT3aJe)kKHOIO KpaiHOI W00 JUIOBOI JAepeBHHH. To0TO, MpH
HEBUCHAXJIMBOMY NOOYBaHHI, OJICpKAHHSI MPSIMUX KPYTIIMX CTOBOYPIB (Tak
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3BaHHMX «XIUCTIB») NPHUNATHUX U1 BUPOOHHITBA SAKICHUX IOIIOK Ta OpycCiB
JOBXKHHOIO > 6 M € HENOCTATHIM s motped KkpaiHu (ocoOmmBo Iie
CTOCY€ThCS IIHHUX TOPiA AepEBUHM).

Omxke, OnHIEIO 13 TPOBINHMX 3agad, SKi BUPINIye JICIBHHUIITBO €
MOKpAIIEeHHS BUJIOBOTO CKJIAAY Ta SIKOCTI JIICOBHX HACaJDKCHb.

Ocnoena OianvHicmy 71ic06020 20cnodapcmea i ymeopeHHs
PeCypCOUIHHUX HENIKGIOHUX 8i0X00i6 — NOMEHUINIHOT RATUGHOT CUPOGUHU.

OCHOBHHM BHJOM JOTJIIAY 32 JICOM, IO BHPOIIY€ETHCS, €, TAK 3BaHi,
py6anHs moriny. BoHu mossraioTe y mepiofuuHili BHpyOIi YacTKH AepeB
Ta TPOBOMIATECS 3 MOMEHTY BHHHKHCHHS HAca/[pKeHHS 10 pyOaHHs
TOJIOBHOTO KopucTyBaHHA — Bix 40 mo 100 pokiB B 3aJIeKHOCTI Bil yMOB
pocty. PyOaHHS TONOBHOTO KOPUCTYBaHHA HA BIIIOBIMHIA JUITHII €
CYUIIbHUM.

PyGanHs normsity € OCHOBHAM METOJIOM IJIECTIPSIMOBAaHOTO BilOOpY
HaWKpamux JepeB misl Mmojanslioro pocty. Lli pobGotu mpoBomsatecst y
KO)KHOMY JICTOCHI Yy BIOOBIMHOCTI O 3aTBEPHKCHOTO  MPOEKTY
JICOPOCIMHHUIIBKOT MiSTIBHOCTI, 10 PO3POOISIETHCS Wit KOKHOTO JICTOCITY
['0JIOBHUM TPOEKTHUM IHCTHTYTOM Ha JAecATWITHIA mnepiod. Taxuil mpoext
TOTYy€TbCS y YOTHPHOX NMPUMIPHUKAX: 10 OJHOMY — y JiCTOCHi, o6JacHOMY
yOpaBIiHHI JICOBOro rocmojapctsa, Jlepxkkomiicrocmy VYipaiHm 1y
MIPOEKTHOMY iHCTUTYTI.

Kpim mmanoBUX pyOaHb NOTISAY HPOBOIITECA BHMYIICHI CaHITapHI
pyOanns. lle moB’sA3aHO 3 YCYHEHHSIM HACTIKIB TOXEX, YpaKeHHS
LIKITHUKaM U, XBOpoOaMu pOCIHH, OypenoMiB, BITpoBalliB, 0OMep3aHb.

HeoOximni o0csirn 1uiaHoBUX pyOaHb JOTISAY Ta BUMYLICHHX
IUIAHOBUX pyOaHb KOXXEH pik ICTOTHO HEJOBHKOHYEThCS. Jlkepena
(biHaHCYBaHHS JIICOBOTO TOCIOAAPCTBAa YKpaiHU, sSKi ICHYIOTh, OKPHBAIOTH
He Oumpiie 50% mnoTpeOu. BincyTHICTH HaleKHOTO JOTVIAAY MEPENIKOIKAE
PO3BHTKY JICy, TPHU3BOIUTE 1O HOrO 3aXapamieHOCTi, MiIBHIICHH IO
MOKES)KHOT HEOE3MeKH Ta ICTOTHOMY 3HIDKCHHIO HPUPOJOOXOPOHHUX
MO>KIJIMBOCTEH.

IToGiyHMME pe3yibTaTaMU BHPIIICHHS OCHOBHOI TOCIOAapCHKOT
3a7a4ui — BUPOIIYBaHHS CTUTJIOTO JICY IUISIXOM PYyOaHb JOTIAAY, € 3arOTiBIIs
JWIOBOT JICPEBUHHM, TEXHOJOTIYHUX JPOB, MaJUBHUX JPOB | BUHUKHCHHS
BIIXOMIIB: XBOPOCTY, XMHU3y Ta ITHIB.

[{inkoM OYEeBHAHO, IO JICOPOCITMHHUIKIA MISTIBHOCTI MpHUTaMaHHI
00’€KTHBHI MPOTUPIUYSA: 00 €KTUBHO 00CATH pyOaHb IOTIISAY BH3HAYAO ThCS
3aBJaHHSAMHM JIICOBOJICTBA, a JIKBIIHI MPOIYyKTH, IO MPH IbOMY BUHHKAIOTH,
MOBUHHI OyTH pealli30BaHi y BIANMOBIAHOCTI J0 PHHKOBOTO TIOMUTY.
[pupoaHo, 10 CHIBNAJIHHA NPOTO3MINNA Ta MOMUTY MOXE OyTH TUIbKH
BunaaKoBUM. OCOOJIMBO 11€ BITHOCUTHCSA 0 JIPOB.
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IMoBo/pKeHHST 3 BiIXOJAMH HACTYITHE: XBOPOCT 1 XMHU3 B IEBHUI
nepios; poky (0 MPOTHIIOXKESIKHUM BHUMOTaM) JOCTABISIOTh Ha BiIKPHUTI
MICIIS (TaJISIBUHH, Y3JCCS 1 TOIO) i crmamoroTh. JIKBimHI MPOIyKTH, IO HE
3Hafimum 30yTy, micmsi 30epekeHHS BIPOJOBXK MEAKOTO dYacy TaKoXK
BHOPAKOBYIOTh Ta CIAJIFOIOT.

INoTeHmifiHO JKBiTHI TPOMYKTH, a caMme, TEXHOJIOTIYHI 1 IMaJMBHI
JIPOBa, IO HE 3HAMIUIM CBOEYACHOTO IOMHUTY — MCYIOTBCS, IICJIS Y0TO BOHH
BUOPAKOBYIOTHCS Ta 3HUILYIOTHCS SIK | XMHU3 TOMY, III0 CTBOPIOIOTH MOKEKHY
HeOe3neKy 1 moTpeOyloTh 3HAUHMX BHUTPAT HA OpPraHi3amilo 30epekeHHS 3
JNOTPUMAHHSAM IPaBUI MpoTHHOXexkHOT Oesmeku. Illopiune cnamoBaHHS
JICOBUX pecypciB B JiCTOCHax € BUMYIICHHM, ajié 3aKOHOMIpDHUM IIpH
iCHyI09ilf opraHi3amii CIpasu.

KpiM cmamoBaHHA BimXOIiB iCHY€ i MO3BOJICHUH ajbTepHATABHU M
MeToJ iX Mokex00e3MeuHOro YCyHEeHHd, a caMe iX moapiOHeHHs Ha TPICKy,
SKy pO3INOAUIIOTE 10 IUIONI JCOBHX HACA[KCHb I IOJAJBIIOrO
610710TIYHOTO PO3KIATaHHS.

Ileit meton He mMoTpeOye PiOKOro ManmMBa, SIKE BUTPAYAETHCS MHPH
3HUIICHHI TOHKOMIpYy IUBIXOM crhamoBaHHs. Takuii MeTo mo30aBieHHS Bif
BIIXOJIB MOPIBHAHO MaJl0 PO3MOBCIONKCHHUN uepe3 MeBHUN HEraTUBHUI
BIUIMB PO3MOPOLICHHS TpiCkM Ha (YHKUIOHYBaHHS OIiOLIEHO3Y JICOBOL
MIICTHIKK, I SKOi TpiCKa € HeXapakTepHOK CKIaJ0BOI0. Brim, ms
HEePCIeKTUB €HEPTreTUYHOTO BUKOPUCTAHHS BiIXOAIB TOHKOMIpPY BasKIMBUM
€ HasBHICTb Y JIicrocmax JAOCBiny iX moApiOHEHHsS Ha TPICKy, fKa, Ha Hall
oIS, € HaOuIbIl pamioHaJbHUM HamiBpaOpHKaTOM JUIS MOJAJIBIIOTO
MAJIMBHOTO BHUKOPHUCTAHHSL.

[lpu BigHOBNIEHHI Haca/PKeHb MICNSA CYLUILHOI BUPYOKM Ha IUITHKY
BUCADKYIOTh Ca/pKaHli y KimbkocTi 8-10 Tuc. mT. Ha ra. OntuMaipHa
IyCTHHA HacaPKeHb CTUIVIOTO Jicy, C()OPMOBAHOTIO JIICOBUM T'OCIOIaPCTBOM
B pe3yipTaTi 0araTopidyHOi JICOPOCIMHHMIKOI MiSTIBHOCTI, 3aJIeXKHUTh Bl
palioHy 3pOCTaHHs, CKIIaay HacamkeHb 1 ckiamae Bin 300 mo 500 nepes Ha |
ra. Takum YWHOM, 32 MIEPi01 BUPOILYBaHHS JICY JO0 HOro nepeiadi y TOJOBHE
KOPHCTYBaHHS y CEpeIHBROMY Mimrirae BupyOui Oumbie Hibk 90% neper 0e3
IPSIMOTO 3B’SI3KYy 3 OMUTOM Ha MPOIYKTH, IIO MPH IIbOMY BHHHKAIOTh.

AJbTEpHATHBOIO BHCA/DKYBAHHIO Ca/DKAHIB MPH BIAHOBICHHI JICY
Ha JUBIHII TIChs CYIUIbHOTO pyOaHHS € 30epekeHHs NpHu pyOaHHi, Tak
3BaHUX, JepeB-«oOceMeHuTeNiBy. lle BHCOKOSIKICHI JepeBa pIi3HUX TOPIif,
OakaHUX U1 CKIaJy MaiOyTHROTO NEPEBOCTAHY.

Ilpu TakoMy MeTOAI BITHOBJCHHS JICY MOJANBINNN BiAOIp TAKOX
MPOBOJMUTHCS 32 JOTIOMOTOIO pyOaHb MOTJISAIY, a MaOy THS KUTbKICTh JACpeB
MpU  JOCATHEHHI CTaHy CTHIJIOTO JICY HE BIIPIBHAETHCA BIl METOIY
BITHOBIICHHS IIUIIXOM BHCAaPKyBaHHS CaDKaHIIIB.
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Bomxouac, nepeBrHa MoXke OyTH OCHOBOIO BHCOKOSIKICHOTO ITajBa
JUI1 KOMYHAJIbHOT TEeIUIOCHEPTETHKH, a 32 YMOB Oe3nocepeaHpoi OJM3bKOCTI
X 00’€KTIB JI0 JICY 1 OCHOBOIO BUCOKOEKOHOMIYHOTO TEIUIONIOCTAYaHHS 3a
paxyHOK CKOPOYCHHS BUTPAT HA TPAHCIIOPTYBAHHS.

Omke, mpu 3a0e3NMedeHHI JONATKOBHX JDKepen () iHAHCYBaHHS
JIOTJISIIY 3@ JTICOM BHHUKAE 1JI0JATKOBUI BIHOBIIIOBAHUM MaJMBHUI pecypc.

3a gaciB kanenmii Ilpesumenta VYkpainm B. IOmenka cramacs
BeJIMYE3Ha MOXKeka y Jlicax XepCOHCHKOT 00J1acTi, K 3aKPIIOI0Th PYXIHBI
micky HaOUIbIIOT Ha TepuTopii €Bpomny myctemi. Lli micn Oyim 3akmaneHi mie
1o pepomomii 1917 p. i BBaaroTbCs 3HAYHUM JIOCATHEHHSM BITYU3HSHOTO
JICIBHUIITBA.

Mpesunent B. IOmenko 0coOUCTO B3SIB y4acTh y TaCiHHI Ii€T MOXKexi.
IMics mpoTO BiH iHIIIFOBaB PO3pOOJICHHS I BBEACHHS CHENIaIbHOTO JIICOBOTO
KOZeKCy YKpaiHW, SIKMH iCTOTHO MOCHJIHMB 3aKOHOJABYMH 3aXHUCT JCOBUX
pecypciB i JiciBHHLITBA, SK Takoro. Hampukiaza, Ha cboroaHi Oyp-sKa 3MiHa
TePUTOpIaIbHUX, MeEX KOXXHOTO JICOTOCHOJAPCHKOTO  MiAIpUEMCTBA
notpedye cnenianpHOI moctanoBu Kabinety MiHicTpiB.

Cepennst 1oma TepHTOpii, sKy 3aiiMae KOXHE JICOTOCHOIAapPChKE
MiIMPUEMCTBO CTaHOBHUTH 30 THC.TA.

Y nopampmomMy wMu Oyaemo posnmimatd  kokne JJITTL sk
MOTCHLIHHOTO CTalOro MOCTAYajJbHUKA ICPECBHUX MAIHMBHO-CHEPTETUY HUX
pecypciB. 3aranpHa KUIbKICTh Jep>KaBHHX JicrocmiB Ykpainum — 290.

Crnig BiAMITUTH, 10 HAa CHOTOJHI Y JICIBHULTBI YKpaiHu NpHUHHATUH,
TaK 3BaHMH, EKCTEHCHMBHHM MeTOJ IulaHyBaHHS (IPOEKTyBaHHS) 1
npoBeleHHA pyOaHb Jnormsimy 3a JjgicoM. lLleli MeTox y mMOpiBHAHHI 3
IHTEHCUBHUM 3aCTOCOBY€ iCTOTHO OUIbIII MPOMDKKH 4acy MK MPOBEACHHIM
py0OaHp mOmiLsiMy; 1€ NPHU3BOAUTH JO 30UTBLICHHS 4Yacy HEOOXiTHOTO it
(¢hopMyBaHHS Ha AUIHLI MICJS CYLUIBHOTO pyOaHHS HOBOTO CTUTJIOTO JICY.
e motpebye mosichenns. CrpaBa y TOMY, IIO JiC I BUCOKOKOHKYpPEHTHA
B3a€EMOIIOB’SI3aHA CIIUIBHOTA JIepeB; BOHHM 3aBaKalOThb OJHE OJHOMY.
Hampuknan, mooIuHOKe IepeBO pPOCTe HA TalsiBUHI Yy JEKUIbKa pasiB
IIBHIIIE, HDK Taki ) JepeBa Mopsj y Jici.

OpranizoBaHe BUPOIIYBaHHS JICIB MPaKTUKYETHCS Y CBiTi moHa 300
ocTaHHIX pokiB. Ha ceoromni B YkpaiHi mepeBakHa OUIBIICTb JICIB €
IITY9HO TMoca/pkeHMMH. Hanpukmayn, CBATOIIMHCBKWE JIC HAa OKOJIMII
M. KuiB O0yB 3aknazenuit 61m3pko 200 pokiB TOMY.

baraTopiuHUM CBITOBUM TNPAKTUYHUM JOCBIIOM JOBEICHO, MIO
BEJICHHS  HEBHCHAXJMBOTO  JICOKOPUCTYBaHHS  MOJXJIMBE, SK  3a
eKCTCHCHBHOIO, TaK 1 3a IHTCHCHBHOIO MOJIETO. HeBucHaxmBe
JMCOKOPHUCTYBaHHA — Take, IO 3abe3neuye 30epekKeHHS YW 3POCTaHHS
JICOBKPHUTOT IUIOIII 3 OJHOYACHUM IOJIMIICHHSIM SKOCTI JEpPEBOCTaHIB.
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Hampuxmnan, y Hopserii, 1e 3aCTOCOBY€ThCS BUKIIIOYHO IHTCHCHBHA MOJETH
JCIBHUITBA ¥ TPOBOIUTHCS IIMPOKOMAcCIITAOHA 3aroTiBIA JEPEBHHH,
IUTOIIA JICOBKPHUTOI TepHUTOPIii ICTOTHO 3pocia y MOpiBHAHHI 3 1784 poxom,
Koy OyJlo pO3MOYATO CIOCTEPEXKEHHS, 1 TIPOJOBXKYE 3pOCTATH.
ImpoxomacmTabHNIT ~ e€KCIEPUMEHT, IIOJ0 MOPIBHAHHA  HACIAKIB
JiciBHUITBA 3a 000oMa MojemsIMu OyB mpoBeaeHUH y yicrocmax IIckoBebKoOi
obmacti (p¢d). Bim migrBepwB, IO TpU IHTCHCHBHIH MOJEN 3arOTIBIIS
JICPEBUHU 3pOCTA€ Y JEKiIbKa pa3iB.

Omke, Ha CBOTOAHI cepex  (haxiBHIB-TICOBOJIB  BBAXKAETBHCS
JIOBEJICHUM, 110 00uBi MOJieTli (IHTEHCHUBHA 1 eKCTEHCHBHA) MalOTh ITPaBO Ha
3acTOCYyBaHHS, K Taki, 0 B3MO3i 3a0e3rmeuyBaTd CTaje BEJCHHS JIICOBOTO
TOCIIOJapCTBA.

Bubip Mk MOJeTIMHU 3aJeXHUTh Bi HOTpeOM y MOOIYHUX TOBapHHUX
IPOJyKTaxX, sIKi yTBOPIOIOTECS IPH pyOaHHAX JoTisiay 3a jicoMm. Ha ceorommi
SIBHOT MOTpeOH y MepeBeCHHI JIICIBHUNTBA YKpalHU 3 €KCTCHCUBHOI MOJE
Ha IHTEHCUBHY HeMae. Ajie mpu moTpedi Take MepeBeCHHS [UTKOM MOJKIIIBE
i sBmie cobor 3HauHMHA pesepB. Ha cporomni Take mepeBeACHHS
HepalioHaJIbHE TOMY, L0 3HaYHA YacTHHA JCPEBHHH, 11O JNOOYBa€ThCS y
JicrocrmaXx He 3HAXOJUTh BUKOPUCTAHHA 1 BUMYIICHO (BIMNOBIOHO 10
MIPOTHUIIOKEKHUX BUMOT) 3HUIILYETHCS Y JICTOCTIAX.

HaBememo konkpetHuil mnpuxinan [lpu  miarotoBwi  mpoekTy
MEepeBe/ICHHS CHUCTEMHM KOMYHAJIBHOTO TeIUlonocTauyaHHs M. Onemku
XepcoHCHKOT 00JI1acTi 3 IPUPOIHOTO ra3y Ha JePEeBHE ITaJIMBO MU MaJ 3MOTY
JIeTalbHO O3HAHOMUTHUCH 13 BEIEHHSM JIICOBOTO TOCIOJAPCTBA Y JCTOCHi
MropyniHChKUi, 110 po3TamoBanuil modmm3y micta [4]. JlicoBi HacamkeHHsS
JICTOCIYy BHUKOHYBAJIM Oy’K€ BaXKJIMBY 3aJauy 3aKpilVIeHHS PYXIMBUX IICKiB
HaMOUIBIIO] Yy MUHYJIOMY IycTeli Ha Teputopii €Bponu. HacamkeHHs Oy
3aKkimafeHi 7o peBoolii 1917 poky. Y KOJIEKTHBI JCrocmy MpamioBajin
JOCBIMYEeHI BUCOKOKBaJIi(hiKOBaHI CHeMiamicTH-TcoBO M. JIicrocm XpoHIYHO
HoTepnaB Big HeNo(IiHAHCYBaHHS, WO NPU3BOIMIO 10 HEJAOBUKOHAHHS
00’eMiB  py0OaHp JOTIAAy, sKIi OyJM 3alUlaHOBaHI  BIANOBIAHO 1O
3atBeppkeHOro Ha 10 pOKIB TMUaHy JICOPOCIMHHUIBKOT MiSTTBHOCTI 1
CHPSIMOBAHOTO HA OKPAIIEHHS YMOB POCTY KpPAIlUX, NMEPCHEKTUBHUX JIEPEB
IIIIXOM BUPYOYBaHHS AepEB-KOHKYPEHTIB, SIKi 3aBaXKalOTh IX 3pOCTaHHIO.

3arajoM Jicrocm IMOPIYHO BHPYOYBaB dYepe3 HenodiHaHCYBaHHS
31000 M3 mpu npoextHoMy 3aBaaHHi 36000 m3. ITpu mpomy 13000 w3
3HHIIYBAJINCh IUBIXOM cramoBaHHs. Jlicrocn OyB KoHUYE 3alliKaBICHUH Yy
MOCTA4YaHHI JIGPCBHOIO MaJMBa HA MOCTIMHIA OCHOBI 32 JOBrOTPUBAIUM U
B3a€MOBIINOBIAPHUMH TOCIIOJAPUYNMHU JoroBopamu. lle Mmano 3Ha4HO
MOKpaIuTd (iHAHCYBAHHS JICOPOCIUHHHUIIBKOT MISITEHOCTI.
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Cutyaris, HaBegeHa y NPHUKIAM, € JOCHTh XapaKTepPHOIO, MPO IIO
cBimuate pesymsTaté JmctyBaHHS [TT® HAH VYkpainn, sxe mpoBomioch
MPOTATOM JIEKUIBKOX POKIB 3 JIICTOCIIAMH, PO3TANIOBAHIMH Yy BCiX 00JacTaxX
VYxpainn Ha MoOpOBUIBEHIH OCHOBI. B pesymprati 166 nicrocmiB BHCIOBHIN
3aIiKaBICHICTh Yy CTamii CHCTeMHIH B3aeMoIil 3 00’€KTaMH EHEpPTeTHKH
HaOJMKEHUMH 10 HUX TEPUTOPIabHO.

Jami cTHCiIO  PO3IISHEMO YTBOPEHHS MOTEHIIHHO  MAJWBHO -
GHEPTETUYHHUX PECypCiB, sIke Ma€ Miclle MPHW BHUKOHAHHI JICTOCIIOM CBO€T
OCHOBHO{ JICOPOCIMHHHIIBKOT AISTIBHOCTI [5, 6].

Ilpn mnpoBeneHHI Oymp-fkOorOo pyOaHHS BINOKPEMIIOIOTECS —TaKi
moOi4HI TOBapHi MPOIyKTH.

inoga depesuna — Tax 3BaHUN «KPYTIHH JICH.

e npsamomniniifHi, OMM3bKi A0 IWMMHAPWYHOI (GopMmHu dparMeHTH
cToBOYypiB miameTpom > 0,1 M; Ipu HOBXHHI > 4 M — Tak 3BaHi, «XTUCTH», a
IpH JOBXHHI > 1,5 M — Tak 3BaHi, «OamaHcm.

JlitoBa nepeBHHA BBAXAETHCA NPHUIATHOIO [0 JICONMWITHHA 3
BUPOOHHIITBOM JOIIOK, OpyCiB Ta iHMHKX BUPOOIB (BarOHKH, TOIIO).

LiHHicTh «KpPYDIOTO JHicy» 3aJeXHTh Big OOTaHIYHOTO COPTY
JIEpEBUHU Ta HAIBHOCTI CYUKiB ( I[IHHICTh CTOBOYpIiB 0€3 CyUKiB BHIIQ).

/Ipoe’ana depesuna — BCi pparMeHTH JepeB, SKi HE BIAMOBIAIOTH
BUMOTaM [0 JIOBOi JepeBUHH (F€OMETpUYHHUM, II0JO0 BiICYTHOCTI
ypakeHHA XBOpOOaMH Ta INKITHUKAMH, BaJaMH PO3BUTKY TOIIO), aje
JiaMeTp ApoB’sHOI AepeBUHM MOoBUHEH nepesunryBatd 0,03 M.

JpoB’ssHa JepeBWHA y CBOIO uUepry NOAULIETbCS Ha, TaK 3BaHi,
«TEeXHOJIOTIUHI JpOBa» 1 MaNMBHI ApoBa. Y KaTeTOpil0 TEXHOJIOTIYHUX
BiIOMpalOThCSl  pecypcd  Kpamoi  SKOCTl,  BiONOBigHO  iX  LiHM
BCTAHOBJIOIOTHCS BHUILMMH.

Pewma — nemosapmi nicociumi gioxoou.

BepxiBku gepeB i ritku mametrpoM < 0,03 M, Tak 3BaHi, XBOPOCT i
XMU3, SKI HA3UBAIOTh TOHKOMIpOM. 3TiAHO ICHYIOUHMM IPOTHIMOKEIKHUM
mpaBWwiaM TOHKOMIp Timiirae 3HUIICHHIO. [IHI 1 KOpeHeBa cucTeMa
3aJIMIIAETHCS ISl IPUPOHO-OiosoTiuHO1 Aerpazanii. Ileli Bua BimxomiB €
BEJIbMU 3HAYHUAM PE3ePBOM JIepeBHHU (10 35%), sSKuUif 32 HEOO XITHOCTI MOXKe
OyTH 3aisTHHA.

TIlooanvuie no6odxcenns 3 00epPHCAHUMU MOBAPHUMU NPOOYKMAMU
Hacmynne.

«Kpyrmmii ey cHpsMOBYIOTh Ha peajisalifo y JIepeBooOpoOHY
MPOMHUCIIOBICTh (BHYTPINIHIO YM HAa €KCMOpT). 3HayHa Horo vactuHa (B
cepemapoMy 40%) mepepoOIIETECS Ha IPOIYKTH JTICOMIUITHHS Y JIICrOCTIax.

Crig BIIMITHTH, IO HEOKOPCHHH «KPYTIIMH JIC» IOCHUTH IIBHUIKO,
0COOJMBO y TEIUMHA TMepiox POKy, MOXke OyTH ypakeHHH TPHOKOBHMH
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KyJIbTypaMHu, IO COPUIHMHSE 3HAYHE 3HIKCHHS HOTO SKOCTL. TOMY «KpyTimid
JIC» HaMararThCs SIKOMOTA CKOpiIle CIpsIMYBaTH Ha IepepoOKy (BIacHy 4u
HA30BHi), a 32 HEOOXITHOCTI OUIBII TpHBaNOro 30epiraHHsT — OKOPIOIOTH, IO
3HAYHO 3MEHIIY€ PU3HK TPHOKOBOTO yPasKeHHS.

«Kpymmii mic» mpu3HaYeHWH U1 BIACHOT MEpepoOKH PO3MHITIOIOTH
Ha JOWKH YU OpycH, BaroHKy TONIO i PO3KIAJAIOTh Ha JMCTAHIIOIYI
MiIKmagkd  (Tak 3BaHi mimamii) mraden il MoJajblIioro OpTaHi30BaHOTO
«TIHBOBOTO» CYIIIHHA MiI BINIMBOM (haKTOPIB JOBKUDIA. 3aCTOCOBYETHCS
TAKOXK TeIJIOBE CYIIHHA Yy CICI[ali30BaHUX  TeIUIOTEXHOJIOTIYHH X
CyIapKax.

Be3 3axoniB i3 cymIiHHS BOJIOTI MAIOMAaTepPialll TAKOXX MOXYTh OyTH
ypaskeHi rpuOKaMHu.

Ipy BIacHOMY JCONMMIIAHHI B JIICTOCHAX YTBOPIOIOTHCS PECYPCOLIHHI
BTOPWHHI BiX0M TOTEHUIHHO MPUAATHI 1O MajJUBHOTO BHKOpHUCTAaHHS. [0
HUX HaJIEXaTh TaKi Pi3HOBHIH.

Teepoi:

— «ropOum» (BimXoau YTBOPEHI NMpH OOpi3aHHI «XMCTa» HAOMDKEHOTO 10
UWIHApa, N0 NpAMOi MpU3MH; y Tepepisi «ropOwm» MaiTs (opmy
CETMEHTY;

— KPOMKHU JOIIOK (YTBOPIOIOTbCA NpHU MepepoOli HEOOp3HMX MOUIOK Yy
00pi3Hi (Taki, O MarOTk y Hepepizi GopMy NPSIMOKYTHHKA).

M’saxi:

— Tupca (BiIX0AH, IO YTBOPIOIOTHCS NMPH NUIIHHI);
— CTpyXKa (BiOX0aM, WIO yTBOPIOIOTHCS MpPH OOCTPYTyBaHHI JOLIOK Ta
opyci);
— Kopa (YTBOPIOETHCS MPU OKOPEHHI «KPYIJIOTO JHCY»).
Ilo600scennn 3 dpos’anoio _depesunoio.

JpoB’sHa nepeBuHa (SIK TEXHOJIOTIYHA TaK 1 MajKMBHA) IOCHUTH IIBUIKO
MiIIAETBCS YPaKeHHIO TPHOKaMuU (0COOIUBO Y TCIUIMIH TEepioJ POKY).

Y pas3i BiM4YTHOrO TPUOKOBOTO IMOIIKO/PKCHHS TEXHOJOTIUHY
IPOB’SIHY JIEPEBHHY TMEPEBOAATh y KaTeropito mnajuBHOi (i BIAMOBIIHO
3HIDKYIOTh Y I[iHI), @ ypa)XKCHY aJMBHY IPOB’SHY IEPEBHUHY 3a0paKOBYIOTB,
3HIMaKTh 3 OajaHCy 1 MepeialoTh Ha 3HHUINECHHS AHAJOTIYHO JICOCIYHUM
BIZIX0JIaM TOHKOMIpY.

TakuM  9YHHOM, JICOTOCTOMAPCHKI  MIAIPUEMCTBA  HIOPIYHO
YTBOPIOKOTh 3HAYHI pecypcH (K TOBapHi, TaK 1 Yy BHIVISII PeCypCOIHHUX
BiZIXOJIIB), SIKi MArOTh MAJMBHUHA MOTEHIlIAM, 10 HA CHOTOJHI HE 3HAXOIMTh
OpPraHi30BaHOTO CTAJOTO BHKOPUCTAHHSA 4Yepe3 BIACYTHICTD  CHCTEMH
B3aEMoOAii 3 eHepretmkoro (ocoOmiBo MicueBoro). Ha Ham morymig
OpTaHi3aTopoM Takoi B3aeMoil Moske BUCTymati O0’eHaHa TepUTOpiaibHa
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rpomana (OTT) sk iHCTUTYIIiSA, IO JIFCHO 3aIlikaBiieHa Y CTAJIOMY PO3BHUTKY
TepHUTOPIl.
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3ACTOCYBAHHSI BAPIABEJIbHOCTI ®OC®OHATHOI

CTABLUIBAIIMHOI OBPOBKH OXOJIOJXKYIOYOi BOJIA
JJIA MIHIMBAIII CKWIIB Y BOJAHI OB'€EKTH

KysneuoB Il M., acmipant, SApouryk O. B., acmipanr,
BenynkoBa O. O., nokxtop 6ion. Hayk, mpodecop

Hayionanvnuti ynieepcumem 6001020 2ocnooapcmsa ma
npupodokopucmyeanns, Pigune, Yxpaina

Anorauis. O6pobka ¢pochonaramMu, 30KpemMa OKCHETHIIICHAUPOCPOHOBOT
kuciororo  (OE®), mMpoko NommMpeHa [yis MpOTHHAKHMIHOI  CcTa0imi3amiiHo 1
00pOOKH OXOJIOJUKYHOYOT BOAM 00OPOTHHX cucrem oxonomkennst  (OCO)
enektpocranmiit. s Bimkputrx OCO ckunx 3BOpOTHUX BOJ 3IIHCHIOETHCSL Y BOMHI
00’ext, OE/I® € crietmgpigaM KOMIIOHEHTOM, Y TIp Up OJJHUX BOJAX HE MICTHTBCS Ta
€ TIOKa3HMKOM TEXHOT'€HHOTo 3a0pyAHEeHHs. ToMy AJisi 3HWKEHHS aHTpOMOTEHHOTO
BIUIMBY € aKTyaIbHOIO MiHiMi3amis i ckumiB. 31e0LIbIIOr0, 3a IP OEKTHUMHU
pIIICHHAIMU BOJOMIATOTOBKH EEKTPOCTAHINH, peali3y€eThCsl CTaNe HO3YBaHHEI
pearentiB. IlpexncraBieHi pe3yibpTaTH 3MiH TpoekTHOoro no3zyBanHi OE® 3
BIIP OBA[DKCHHS KpHTepito BapiabenbHOCTI. OIIHEHO BIUIMB TEXHOJOTIYHMX 3MiH Ha
Bmict OEJI® y 3Boporaux Bogax OCO Ta BIUIMB CKUIAY BOJ y BOAHHIA 00 €KT.
3anpoBamkeHnii  pexuMm  BuUkopucTaHHs pearenty OEJI® 3a kpurepiem
BapiabeIbHOCTI, M0 BHU3HAYAETHCS 3HAYCHHAMH JKOPCTKOCTI  Kap OOHATHOT
oxonokyrouoi Boau OCO. Bapiatusaicts 103yBanHst OEJI® moxe 00y MOBIIOBATH
cropaguyHe, SK 30UIbINCHHs, Tak 1 3MCHIICHHS BENIWYMH J03H, B MOPIBHSAHHI 3
IPOEKTHOIO  BEIMYMHOIO  JIO3YBaHHS, IO OOYMOBIIOETBCS  IHiATP UMAHHI M
0e3HaKUITHOTO BOJHO-XiMiyHOTO pexkuMy OCO. [laHHI DOCTIIKEHHs BIIP OBaKEHI
Uit PiBHEHCHKOI aTOMHOT €JIEKTpOCTaHIli Ta MOXYTh Oy TH 3aCTOCOBaHI VISl HIIUX
enexTpocrannii i3 OCO.

APPLICATION OF THE VARIABILITY OF PHOSPHATE
STABILIZATION TREATMENT OF COOLING WATER TO
MINIMIZE DISCHARGES TO WATER BODIES

Kuznietsov P. M., postgraduate, Yaroshuk O. V., postgraduate,
Biedunkova O. O., doctor of biological science, professor

National University of Water and Environmental Engineering, Rivne,
Ukraine

Abstract. Treatment with phosphonates, in particul oxyethylidene
diphosphonic acid (OEDF), is widely used for anti-scale stabilization treatment of
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cooling water of circulation system cooling (CSC) power plants. For open CSC, retum
water discharge is carried out into water bodies, OEDF is a specific component, and
is not contained in natural waters, and is an indicator of man-made pollution,
therefore, to reduce anthropogenic impact, minimizing its discharges is relevant. In
most cases, constant dosing of reagents is implemented according to project solutions
for water treatment of power plants. The results of changes in the project dosage of
OEDF based on the implementation of the variability criterion are presented, the
impact of technological changes on the content of OEDF in the return waters of CSC
and the impact of water discharge into the water body are evaluated. The mode of
using the OEDF reagent has been introduced according to the criterion of variability,
which is determined by the hardness values of the carbonated cooling water CSC.
Variability of OEDF dosage can cause sporadic, both increase and decrease of dosage
values, in comparison with the design dosage amount, which was caused by
maintenance of scale-free water-chemical regime of CSC. These studies are
implemented for the Rivne NPP and can be applied to other power plants with CSC.

Ha enextpocTaHmisx BOJa IIMPOKO BHKOPHCTOBYETHCA B OaraTbox
TEXHOJIOTTYHHUX IPOIecax: MapOBOATHUIA UK, 0X0JOHKYBaIbHI YCTAHOBKH,
y IOTIOMDKHOMY 00JIalHaHHI 00 CUCTEMaxX OXOJIODKEHHS, SIKi B3a€MO/IIOTH
3 KoHeHcaTopaMu. KoxeH $3 Iux mpoueciB moTpedye NOCTIHHOTO JOCTYITy
O DKepena BOAM 3 BimmoBinHUMH  QBUYHUMH Ta  XIMIYHUMH
BIACTUBOCTAMH, JUII  HiATpUMaHHA  Oe3HNepepBHOCTI  BHUPOOHHMIITBA
ejekTpoeHeprii Ta Teria [1].

3HaYHMM MOTEHIATOM B3a€EMOJll 3 BOJOIO XapaKTepPU3YIOTHCS
obopoTHi cuctemu oxonopkeHHs (OCO) enekTpoCTaHIiN, sAKI MpHU3HAYEH]
I BimeeneHHs Tera B JgoBkUL [2]. OCO cknamaroThess 3 0ammoBUX
rpagupeHb, UUPKYJSIHHUX BOJIHMX HAcOCiB 1 TeII0OOOMIHHUKIB
cnoxusauiB [3]. Ilpu 1pomy, 3araibHa MPOJIYKTUBHICTH CHCTEM 3HAYHOIO
MIpOTO 3aJIeKHUTh Bill 0COOIMBOCTEN TexHOOTil rpaaupens [4]. YV rpaaupHsx
TEIUIO BOJM BIIAETHCS Yepe3 BUMAPOBYBAHHS, KOMIIOHCHTH OXOJIODKYBAHO
BOJM KOHICHTPYIOThCS, a YacTHHA BOJU BHUMNANAETHCA 3 IMPOJYBKOIO
3BOPOTHHUX BOJ (puc. 1).

OcHoBHUMH NipobOseMamu exciutyataiii OCO € kopo3is, YTBOpEHHs
nakumny [5] ta 6ioo6pocTtanus [6]. Lli npoGieMu MIpOSBIAIOTECS B GLIBLIIOMY
YU MEHIIOMY CTYIEHIi, 3aJie)KHO Bi SKOCTI BXIHOT BOJM, MOTIEPEIHBOT
BOJZIOTITOTOBKA ~ Ta  cTabum3amiiiHoi  oO0poOku Bogu. [lomepenHs
BOJIOIITOTOBKA OXOJIO/DKYIOUOT BOJM MOXKE BKIIOYATH CEIMMCHTAIIO,
OCBITVICHHS BOJM, ITOM SIKIICHHS, CTaOUT3amiiHy oOpoOKy iHriOiTopamu
HAKUIy Ta MiHEpalbHHUMH KucioTamMu [7]. 3a3Buvaii, BHKOPHUCTOBYIOTH
¢dochonatny o6podOky (dhochatn, mnomipochartu, opranopochatn) Ta
MIIKKCICHHS ~ MIHEpPaJIbHUMHU  KHACIOTaMH  (37e0iIbImioro cipuany
kucioty) [8].
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Pucynok 1 — Baaanc Bon OCO Ha npuxkiaai peasizanii y
BII PiBuenchka AEC ([Ixepero: po3p00JIeHo aBTOp aMi)

CyTh MeTOly 3acToCyBaHHs (pocoHaTHOT cTaOUI3aIiHOT 00pPOOKH
MoJIITa€e B 03yBaHHI (ochaTHUX CHOIYK, SIKi NPHUTHIYYIOTh KPUCTATI3AI 110
KapOOHATy KaJbI[il0 1 CTAOUI3YyIOTh IMEpEeHACHYCHI PO3YHMHU KapOOHATY
kabiio  [9].  3okpema, i crabimsamii  OXOJIOKYHOYOI — BOIM
BUKOPHUCTOBYIOTh HeopraHiuHi nomidochatn (rekcametadocdar Hatpiro,
Tpunomipochar  HaTpiro) W  opraHidHi dbochatn,  Taki SIK
okcietimpenaipocpornosa kucimora (OEA®). Bomomimrotoska OEI®
JI03BOJISIE MIATPUMYBATH MAKCHMAJBHO JOMYCTUMY KapOOHATHY KOPCTKICTh
OXOJIOKY1040i BomM Ha piBHI 10 7,5 mr-exs/mm3 [10]. Ommak, HasBHICTBH
OioreHHoro eineMeHty Qocdopy mnpu 3actocyBaHHI (POCHOPOBMICHHX
peareHTiB I BOJOMIATOTOBKH CHPHUSIIOTH POCTY O10JIOTIIHOTO 3a0pyAHCHHS
3 YTBOPEHHSIM OIOJIOTIYHMX TEPEIIKoJ B CKCIUTyatamii oOJagHaHHS
OCO [11].

Tak, min gac pobotn OCO HeopraHiYHHA HAKWI TPU3BOJMTH JIO
3HIDKCHHA e(EeKTHBHOCTI  TCeIUIOBIMAYi  CHCTEMH OXOJIO/DKCHHS  Ta
sakymnopioBauus 1py0 [12]. OEA®, momatote mo OCO mi MiHiMizarii
ytBopeHHs Hakumy [13]. Opramigamii ¢ochop 3maTeH MOPHU3BECTH MO
BHCOKOTO piBHSA ocdopy y 3BopoTHiH Boai OCO, 10 CKUIAETHCSA Y BOTHUH
06'ckT 1 ioro kommentpamis Moxe mocstath 1-15 mr/mv® [11]. Kpim
opranigroTo pocdopy, BMicT HEOpraniunoro Gpochopy sume 1 Mr/mm3 Moxe
NPU3BECTH [0 €BTIpOdiKalii BOJHOTO CEpelOBHINA, SIK TEXHOCKOCHCTEM H
OCO Tax i BOgHOTO 00 €KTy, Ky CKHJAI0Thcs 380poTHi Boau OCO [14].

MosiBa Gionoriunux mepemkon (oOpoctanus) B OCO, a Takox
BUMOTH IIIOJI0 HEOOXITHOCTI 3a0e3MeYeHHS CHCTEM OXOJIO/DKCHHS 3HAYHOIO
KUIBKICTFO BOJM Ta JOTPHMAaHHS EKOJOTIYHUX HOPM Ui 3BOPOTHHX BOJ,
3MYUIyIOTh OIEpaTOpiB €IEeKTPOCTAHINH PO3pOOIATH Ta 3ampOBaDKyBATH
ONTUMAaJIbHI METOJM BHKOPUCTaHHs XiMiuHMX peareHTiB [8-10]. IHmuMU
CIIOBaMH, HEOOXiTHO €(EeKTHBHO 3MEHIIUTH BMIiCT (hochopy, 0 H03yEThCS
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B OXOJIO/KYIOUY BOJYy, 3a/Uli YHHKHEHHS HOr0 HEraTMBHOTO BIUIMBY Ha
HaBKOJMINHE cepenoBuine. ONTUMi3alis NO3yBaHHS Ta 3amoOiraHHsA MOSBI
HEOOIPYHTOBAHOTO HAIMIIKYy PEareHTy J03BOJSIE 3MEHIIHTH BMICT
opraaigHOTO (hocdopy B OX0J0HKyI0Uii Ta ckumHiii Boai OCO.

MeToro HamMX JOCIIDKEHb Oyla onTuMizalisi Bukopuctanus OE]®
st ctabimizaniiinoi o6poOkm Bogu OCO 3 BOPOBADKEHHSIM KPHTEPIO
BapiabenbHOCTI JI03yBaHHSI 3a BHU3HAYCHUMHU MPEBATIOIOY UM
TexHosorigHIMH  paktopamu OCO, mo d¢opmyrotrs Bmict OEAD B
OXOJIO/DKYIOUi Ta 3BOpOTHIH Bomax Ta ckumy OEJI® y BomHi 00’exrw.
[pencraBnenwnii Matepian € pe3yJbTaTOM BIPOBAPKCHHS ONTAMI3AIlii
Metoay BukopuctanHs OE/I®, mo no3Bosse MiHIMI3yBaTH il BUKOPHUCTAHHS
THM CaMHM 3MEHIIYIOYH BILUIMB HA HABKOJMIIIHE CEPEIOBHIIC 31 CKHIHUMHU
BOJIAMMY EJICKTPOCTaHLiH. J{OCTIDKEHHS IPOBOMIINCE WIS TEXHOJOTIHUX 1
3gopotHux Bog OCO BII PiBuencpka AEC, mo € HaiOummuM B 00acTi
OPOMHCJIOBHM  CHOXKHBAaYeM BOJM 3 MPUPOJHHX JpKepel. TexHiuHe
BogonoctauanHs BIl PAEC mis mokputrst BtpaT B OCO 3miliCHIOETBCS 3 P.
Crup Ha HacocHIA crtaHmii gomatkoBoi Boau. 3abip Bomqu 3 p. Crup
3piiicHIoeThCa 3 BuTpatamu Bin 4000 mo 8000 m3/rox, momyctumuii 06’eM
CKHUIly OXOJIODKYI0UOi BOJM B PIUKy CTAHOBHTHL 2483,75 M3/rox, pakmuunmii
1419,72 m3/ron. Cxema Bomosabiproro Oaceifny p. Cmup mis BII PAEC
HaBejieHa Ha puc. 2 [15].

Bogy piku Crup MOXHa BiJHeCTH [0 TiIpoKapOOHATHOTO Kiacy,
KanbIieBoi rpymu, apyroro tumy [16]. BomomiarotoBka BximHOi Boau BII
PAEC Bxmodae OCBIDIEHHS LUIIXOM BalHyBaHHS Ta cTabimzamiiHy
00po0Oky cipuanoro ta OE/I® kuciotamu. BianmoBigHO TeXHOJOTIYHOI CXeMH
OCO BII PAEC (puc. 3), ckua Boau 10 p. Ctup 3[IiliICHIOETHCS Yepe3 OMH
BUIYCK, CTI4HI BOAM KIaCH(IKYIOThCS SIK HOpMAaTHBHO-4HCTi (0Oe3
ounctkn) [17]. VY cucremax OCO OCHOBHOK MPUYHMHOK 3a0pyIHEHHS
KOHICHCATOPIB € YTBOPCHHS TBEPIMX MIHCPAIBHUX OCadiB (HAKUILY).
HakumoyTBopeHHs TMOB'si3aHe 3 TAM, [0 MiABHINEHHS MiHepami3alil
OXOJIOKYIOUOi BOJM TMOPIBHAHO 3 MiHepasi3aliclo J0JaTKOBOT BXITHOT
BOJIM, BHACTINOK il BUITApOBYBaHHS, IIPU3BOUTE JI0 PO3MaaAy PO3YHHEHHX Y
BoJi OikapOOHATIB Kajblilo, sKi MEPETBOPIOIOTHCS B ocaj KapOoHATy
KaJbIlIO.

Jis 3amoOiranHs ytBopeHHIO Hakunmy B OCO BHKOPHCTOBYIOTHCS
TaKi OCHOBHI MeTO M 1 iX komOinamii [18]:

- TPOJAYBaHHS IMPKYJIOIOYOi CHCTEMH, IIO OOMEXye CTyIIiHb
BUNIAPOBYBaHHSA B HIH BOOM 1, BIANOBIAHO, MaKCHMaJbHY KapOOHATHY
KOPCTKICTh 00OPOTHOT BOJIH;

- 3HIDKEHHSI JKOPCTKOCTI MIDKUBIIIOIOYOi BOJW 1 HEHTpami3aiis BUIGHOT
Jy>)KHOCTI IIIAXOM JI03yBaHHS CIpUaHOi KHCIIOTH;
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- TpOBeAcHHsS cTabum3amiiiHoi aHTUHAKWIHOT 00poOKU (30KpeMa
dbocdonaramn).
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OEJI® wnanexuts 10 wiacy MGocHOHOBHX KHCIOT 3 BHCOKOIO
KOMIUIEKCOYTBOPIOIOYOTO 3[ATHICTIO 1 CTIHKICTIO 1O TiApOJ3y, i3 XIMIYHO O
(GhOpMYIIOI0 PEYOBUHH:

T 7T
E'.:T .".|'—.i!’=§ (l)
oH o o oM

OE® sBnse coboro OumMii KpUCTANYHUH MOPOLIOK, SIKUH JoOpe
pPO3UMHAETRCS y BOJL, TeMmmepaTypa muasieHHsS 198-199 °C. Koncrantu
muacomianii kucnota: pKi=1,7; pKo=2,47; pKs=7,28; pKs=10,29; pKs=11,13.
VY po3umHax, mnepeHacMuyeHUX KapOoHatoMm Kampuito, OEJ® kwuciota
yTBOPIOE MIllHUI TeTpakanbIieBuii KoMIueke 3 ionamu Ca?* (pK=15,99) Ta
copOyeThCsl MOBEpPXHEIO paHiule cHOpMOBAHMX KPUCTATIB 3 yTBOPEHHIM
3apOJKIB  KpUCTaJiB  KapOOHATy Kajblilo, [0 MEpelIKo/Kae IX
CIPSIMOBAaHOMY 3POCTaHHIO 1 armoMepalii. BicyTHiCTh aKTUBHUX LEHTpPIB
KpUCTami3alii 3a paxyHOK OJIOKyBaHHs MOBEpXHI KpUCTaliB 3ale3mneuye
HIITPUMKY PpPO3YHHY B IIEPCHACHYCHOMY CTaHi 0€3 BHUIUICHHSA HAaKUILy
kapOoHaty Kambliro. Ilpu TemmepaTypi, XapakTepHid Wil LUPKYIIOIYUX
CHUCTEM OXOJIOJDKCHHs KOHJeHcaTopiB TypOiH, OEI® kucinota He
MIITAETHCS  TIAPOJITHYHOMY PO3KIAJAaHHIO 1 30epirae cBOi cTaOLIByrOYi
Biactaocti [19].

Ho3u OEI® nns oOpoOKM BXiTHOT BOJM 3TAHO 3 MPOCKTHHMH
pimenusimu BIT PAEC mnepenbavaroTe cTaje J03yBaHHsS 3 MiATPUMAHHSIM
KOHIEHTpallii y J0JaTKOBill oXonomKylodiii Boai Ha piBHi 0,5 mr/mm3. Ha
eTami MyCKO-HaJaropkyBaHux poOit BogomimrotoBku BIT PAEC 6ymm
BCTAHOBJICHI cTayi Jo3W Wil crabumsamiiinoi o0poOku OEJ[®, mo He
BpaxoByBaJM (DaKTUYHI MOKAa3HUKU SIKOCTI oxoJjiomkyrodoi Bogu OCO. 3
2019 p.y BII PAEC BnpoBamkeHe BapiabenbHe no3yBanHs OE/]® (tadm. 1).

Taomus 1 — Jo3u OEA® nuist 06po6km 101aTKOBOI 0X010/1Ky 0401 Boau BIT

PAEC
[epiox poxy ™ M acoBa konnenrpanis OEJI® B
JIOJATKOBIH OXOJIOMKY I0Uiil BO], Mr/ame
XoJ01HUI NIepioz p oKy He Oouibie 0,5
Termuii nepion poxy 0,2-0,3
M DKce30HHS 0,3-0,5

*Ipumimka: X010 0HUT Nepiod GU3HAYACMbCS memnepanypoio 600u menwe 10 °C; menmil
binvwe 20 °C; minccezonns 6 dianazoni 10-20 °C.
Jlxepeno: BIacHi JOCTIHKSHHS .
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Ilpouec nHakumoytBopeHHs 11 Boau OCO KOHTPOIOIOTBCA 3a
CHIBBITHOIIEHHAM ¢ Ta \. IIpy mepeBHINEHH] CHIBBITHONIEHHSIM ¢ Ta
Oimprre 0,2 BimOyBaroTeCS IPONECH HAKUIOYTBOPEHHS 3 YTBOPCHHAM
kapboHaty kanpiro [19]. OE[I® He nposiBise KyMyJSITHBHUX BIACTUBOCTE I
IpU HAJIXO/DKEHHI y Bojoimu. lle TOB'SI3aHO 31 3JaTHICTIO JESKHX
MiKpoopraHisMiB  posmemmnoBatd Monekydy OEJ® 3a pomomoroio
BumimeHnx  ¢epMmeHTiB 1 cnoxkuBatd  (ocdop, TPOBOKYIOUYH PIiCT
Giomorignoro  3abpymmerHs B OCO. BigcyTHicTh  KyMYJIITHBHHX
BractuBoctell OE/I® y BomoiiMax na€ MOKIIMBICT CKUIATA 3BOPOTHI BOJH,
mo Mmictate OEJJ® B mpupomHi BoJoiiMH, 3 DOTPHMAaHHSIM EKOJOTIYHHX
Bumor [20].

Bumict OE[J® HOpMYy€eThCS BUMOTAMH 10 TPAHWYHO JAOIYyCTHMHUX
xonneHTpanit (I'IK) y Bomoiimax puborocmomapcbkoro Ta TOCIOAAPCHKO-
noOyToBOro mpu3HaueHHs Ykpainum (tadn 2). 3atBeppkeHa [OMycTAMA
kounentpamis (3JK) OEA® B cxumamx Bomax BII PAEC, 3a ymoBamm
JI03BOJIy Ha CIIELliallbHe BOJOKOPHCTYBaHHs ckuagae 0,817 mr/mm3 [23].

Tabmug 2 — I'pannyno gonycrumi BeanunHu konuenrpauiii (1K) OEL®D

st Booiim Jnst Bogoiim
Tizp oximiuHmit puborocmoiap cbKoro rocroap CbKo-
TIOKa3HUK TIp M3HAYCHHS o0y TOBOTO
(T IKps.-roen) [21] BUKOp UCTaHHsA [22]
OEJI® kucnoTa, Mr/aM° 0,9 0,6

Jxepeno: [21, 22].

VY xom HamUX OOCTMKEeHb, BHUMIpIOBaHHSA KoHueHTpalii OE®d
KUCJIOTH TPOBOIMIOCE (hOTOKOJIOPUMETPUYHUM METOJOM. AHal3 NaHUX
xiMiguHOTO KOHTpOJIO PiBHEeHCHKOI AEC mpoBOAMIAM 3riJHO 3 HABEIEHUMU Y
3BiTaxX 3 OILIHKK (haKTOPIiB HEPAMAI[IHHOTO BIUIMBY Ha JOBKULIA PiBHEHCHKOT
AEC srigao 3 [16]. Pexxum onmumizanii Bukopuctanus OEJ® kucnotd mis
BogomiarotoBkn OCO po3poOJisiBCS Ta BNPOBAHKYBaBCS 3a KPUTEPILSIMHU
BapiabenbHocTi [17].

Jo3y OEJI® B momatkoBiid OXOJIO/DKYIOWid BOJI MPH BapiabebHOMY
JO3yBaHHI ~ BH3HAYaJM 33  BEIMYUHOI  KapOOHATHOI  YKOPCTKOCTI
oxosnomkyrouoi Boqu  (Kk) Ta koedimienty BumapoByBaHHsA (@) 3a
MOJIHOMIaJIbHUM PIBHSIHHSM .

C = %1192 Kk® — 0,8135 Kk + 1,57
)

17

3

MTI/ M

@
@DaxTHyHi KUTBKOCTI Ta BUTpadeHi KinbkocTi Ha no3yBanHs OEJOK
st crabinizaniinoi 06po6ku OCO manu meBHi BinMmiHHOCTI. Tak, micis
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BIIpOBaDKEHHs BapiabenbHOTO nosyBanHs y BIT PAEC 3 2018 p., y 2019 p.
CHoCTepiraJock 3HaYHE 3HIDKCHHS BHTpAT peareHTy. Hamam, y 2020-2021
pp., crocTepirayioch nesike 30utbIIeHHsT cepemubopiunux Butpatr OEJDK,
nopiBHAHO 3 2019 p. BpaxoBytoun Monemns BapiaOeNbHOCTI I03yBaHHSA, 03U
OEJ®K B cuctemi o6opotroi nomatkoBoi Boau (COAB) s miarpuMku
HOPM BOJHO-XIMITHOTO PEXHUMY MOXXYTh OyTH K MEHIINMH, TaK 1 OUTBITUMHU
3a (ikcoBaHi TPOEKTHI 3HAaYeHHs. Uepe3 110, BIANMOBITHO, MOXeE
croctepiratiuch sk 30impmenHs Butpar OEJ® Tak i iXx 3MeHmeHHs. 3a
CepeHBOPIYHUMH JAaHWMH, B TIepioJ BIPOBALKEHOTO BapiabeIbHOTO
nozyBaHHsT (2019-2021 pp.) cmocTepiracTCsi 3MEHIICHHS BHKOPHUCTAHHSI
OEA® mmt crabim3aniiinoi o6pobxu OCO BII PAEC, mnopisHSHO 3
aHAJOTIYHUMH Tiepionamu ctanoro ao3yBanns OE[® (2016-2018 pp.)ua 4,5
T/pik, mpu 30epekeHHi 00’ eMiB CKuIy 3BOPOTHOI BOaU (pucC. 4).

25

Mepioa cTanoro aosysanns OEAD Mepioa sapiabensHoro aosysanua OEAD

N~ AV

7/pik (A, w/pik)

20

15

10

2016 2017 2018 2019 2020 2021

Butpaueno OEAD, 7/pik CHUA, 3BOPOTHOT BOAM, MAH.M3/piK

Pucynok 4 — CepeanbopiuHi kijskocri OE®, BuTpaueHi A cradinizamiiinoi
06podxu Boau OCO BII PAEC
(Dxepero: BiIACHI TOCIIIKEHHS )

Bemmuunaa posyBanHs OE/I® mnpum BapiaGeqpHOMY NO3yBaHHI
BU3HAYAETHCS HKOPCTKICTIO KapOOHATHOT OXOJIODKYIOUOT BOIM 1 3aJIeXKUThH
Bin OarathOoXx (hakTOpiB, TAKMX SK SAKiCTH BUXiTHOI Bomu p. Crup,
MiITPUMaHHA BOJHO-XIMIYHOTO pEXUMy Ta BeqmduHH mnpoxyBku OCO.
3HaYCHHS PI3HUIN (¢ Ta ¥ 32 EPioJU CTAJIOTO Ta BapiaOeNbHOTO JI03yBaHH s
(2016-2021 pp.), 0 xapakTepu3yIOTh MpOIecH HakumoytBopenus B OCO
BIT PAEC mpakTtiaHO He 3MIHIOIOTECS Ta CIBCTaBHI (pHC. 5, 6).

Iepiomm BiACYTHOCTI Ta YacTKOBOT BIICYTHOCTI CTa0um3aIiiHOi
00po6km nmomatkoBoi Bomm OFEJI® He BIumHY!IM Ha iHTeHCH(IKaIliro
nporeciB  ytBopeHHs Hakunmy B OCO, omke Bukopuctanas OEJD e
JOIUTFHUM i3 3aCTOCYBaHHAM DIBHSIHHSA 2.
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——min

max

Pucynok 5 — Cepenni, MiHiMa1bHi, MAKCMMAJILHI piuHi 3HAYCHHS BeJIHYHH
piznuni @ ta y Bogax OCO BII PAEC 3a 2016-2018 (nepiox cranoro
nosyBanusi OEJIDK)

(Moxepero: BIIACHI JOCIIKEHHS )

——min
—max

avg

Pucynok 6 — Cepenni, MiHiMaJIbHi, MAKCHMAJIbHI PiYHi 3HAYEHHS BeJIMYUH
pizHuni ¢ Ta y Bogax OCO BII PAEC 3a 2019-2021 (nepioa BapiadeibHOro
no3yBanust OEJI®K) ([Txxepeno: BIacHi JOCIIHKEHHSI )

3a mepio1 IOCIPKeHb CIoCcTepiranach AuHamika 3Mmin Bmicty OE]®
B JIOMATKOBIH oxonomkyrouiit Boai OCO Tta Boai p. Crup micmsa cxumy BIT
PAEC (1abi. 3).

OEN® € crnemudiyHIM KOMIOHEHTOM, IO HE MIiCTUCS B IPUPOIHUX
MOBEPXHEBHUX BOJAX Ta € MOKa3HUKOM aHTPONIOTECHHOTO 3a0pyaHeHHs. Tomy,
BmicT OE/I® micns ckuny BIT PAEC He moBUHEH NepeBUIyBaTH TPAaHHYHO
JIOMYCTUMY KOHIIEHTPALII0 y BOJOHMAax prOOroCHoaapChKOro MPU3HAYCHHS
(0,9 mr/mm3®). Nunamika 3min xounentpanii OEA®K y soxi p. Cup micms
Bono3abopy BII PAEC 3a mepion AOCHpKEHb CBiTYUTH MPO BiACYTHICTH
MEPEBUINEHHS BCTAHOBICHOTO HOPMAaTUBY (puc.7).
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Tabmms 3 — Cepeanbopiuni ganni BMicry O E/I® B 1o1aTKOBiii 0X0101:Ky 041 i
Boai OCO Ta Boau p. Ctup micas ckuay BIT1 PAEC

Macosa konuenTpaiist OE®, mr/mm®

. CraTucTuyHmi -
Pix * HonatkoBa oxonomkytoua | Bomap. Crup micns ckunmy
rap amerp sona
IIpu cranomy nosysanni OEJI®

M + SE 0,41 +0,07 0,36+ 0,08
2016 |Min—-Max 0,28-0,50 0,22-0,48

(%Y 17,5 22,0

M = SE 0,42 + 0,08 0,37 +0,07
2017 Min-Max 0,27-0,50 0,26-0,46

Ccv 19,6 18,6

M = SE 0,40 +£ 0,07 0,35+ 0,08
2018 [Min—-Max 0,28-0,50 0,25-0,46

[9Y 21,2 21,9

[pu nozyBanni OEJI® 3a kpurepiem BapiabenbHOCTI

M + SE 0,19+0,04 0,07 +£0,01
2019 Min-Max 0,12-0,25 0,05-0,09

CVv 19,5 18,5

M = SE 0,22 + 0,09 0,12+ 0,04
2020 [Min—Max 0,26-0,46 0,08-0,18

[9Y 38,5 29,1

M + SE 0,23+ 0,08 0,13+0,05
2021 Min-Max 0,11-0,35 0,08-0,24

CVv 33,3 40,2

*Mpumimka: M — cepeonvoapupmemuune 3nauenns pesymwmamie;, + SE —

cmandaspmua noxudxka gioxunenns, CV — xoeiyicnm sapiayii.

Jlxepeno: BIacHi JOCITIHKSHHS .

Bwmict OE[I® y moBepxHeBux Bojaax p. Ctup B cepemHpomy 3a 2016-
2019 pp. ckmamas 0,36 mr/mm3. Bopomosx 2018-2021 pp., T06T0 32 mepiox
3allpOBAPKEHOTO Bapia0eNbHOTO JO03YBaHHS, CHOCTEPiraloch 3HMKEHHST
xonmentpanii OEJI® B cepemmbomy g0 0,108 Mr/mvs.

Pexxum  ctabimizaniiinoi o6po6ku OEJI® mo3Bomsie edeKTHBHO
3MCHIIUTA MPOIECH HAKAMOYTBOPEHHS B CHUCTEMaX OXOJIO/DKCHHS.
Ontumizamiss  BukopuctanHs OFEIN® s crabimiBamiiinoi  oOpoOku
oxonomkyrouoi Bogu OCO mo3BoJisie MIHIMIZyBaTH CKUIM 3a0pyAHIOIOUYUX
PEUYOBUH Y BOJHI O0’€KTH MpHU EKCIUTyaTamlii CHCTEM OXOJIO/DKEHHS, TMpHU
JOTpUMaHHI yMOB 3a0e3MeyeHHs BOJAHO-XIMIYHOTO PEXUMY 32 KPUTEPiAMHU
IHTEHCUBHOCTI YTBOPEHHS HAKHITY.
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i
s Mepiog cranoro gosysanHs OEAP Nepiop sapiabensHoro aosysanHa OEAD
: 7 RS
5
o
0,90
0,75
0,60
0,45
0,30
0,15
0,00
2016 2017 2018 2019 2020 2021

p. CTMp nicna ckuay “3C goAKoBa oxonopdyloda soga  ——IAK pub.-rocn. piK
Pucynok 7 — Bmicr OEJ® B 10aaTKOBili Ta 3BOPOTHIiii 0X0/10/:KyI0Uiii Boai
OCO BII PAEC
(Dxepeso: BiACHI TOCIIIKEHHS )

TakuM YMHOM, 3ampOBAPKEHUN PpEXKUM BUKOPHUCTAHHS pPEareHTy
OEJI® 3a kputepieM BapiaOenbHOCTI BU3HAYAETHCS 3HAUCHHSIMH KOPCTKOCTI
kapOoHaTHOT oxomopkyrouoi Bogu OCO. BapiatuBaicts mo3yBanas OEI®
MOJKEe MaTH CTIIOpaJMJHe, K 30UIbIICHHAS, TaK 1 3MEHIICHHS BEJIMYHH JI03H, Y
HOPIBHAHHI 3 MIPOEKTHOIO Ta EKCIUIyaTalliifHOI0 BEJIMYMHOIO JO3yBaHHS, IO
00yMOBJICHO HIATPIMAaHHAM 0e3HAKHITHOTO BOJHO -XiMigHOTO pexumy OCO.
Cepenne apudMeTHyHe 3HAYEHHS 3MEHIICHHS KUIbKOCTI BHKOPHUCTAHOL
OEA® Ta cxumy 3abpymmiorouoi pedoBman OEJ®K 3a 2019-2021 pp.,
HOpiBHAHO 3 momepemHiM mepiogom 2016-20188 pp., ckmamae 4,5 T1/pik.
3ampoBa/KeHUH pPEXUM BapiaOeIbHOCTI JO3yBaHHS JAO3BOJNUB 3HH3UTH
BmicT OE[® y 3BOpOTHMX CKUIHUX BOJax Ha 37%, IO 3MEHIIMIO
HAJXOKEHHST 3a0pyIHIOI0YOI pEYOBHUHH JI0 BOIHOTO 00’€KTY 31 CKUAHHUMHU
BOJAMU.
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YK 66.047.3:502.174.1-035

JIOCBIJ PO3POBOK TA BIIPOBA/KEHHSI CYIIWILHUX
YCTAHOBOK TIPH IEPEPOBIII OPTAHMHMX BIIXOJIB

Jismenko A. B., kaHI. TexH. HayK, CTapIl. HayK. CIIBPOO.

Incmumym mexniunoi mennogisuxu HAH Ykpainu, Yxpaina

AHoTanisi. YKpaiHa Mae BHCOKHI pIBEHb pPO3BUTKY HpPOMICIOBOCTI,
CUTBCHKOTO TOCTIONAPCTBA Ta crioxkuBaHHA. LL{opoky B Hap ogHOTOCTIOAAP CHKHUiA 00ir
3amy4aetbes 1,3-1,5 Mapa. TOHH mpupomHux pedoBuH (MIiHICTEPCTBO 3axucTy
JOBKULIS...). BHACTIZOK HEMOBHOTO BHKOPHCTAHHS BHIOOYTHX PpEYOBHH Ta
NP OAYKTIB iX MepepoOKH B IIPHUPOJIHE CEp CAOBHILE MOBEPTAETHCS 3HAYHA KUIBKICTH
BimXomiB, SAKi 3a0pyIHIOIOTH IPYHTH, BOAHI 00’€KTH, TOBITpsA. bararoToHHa)<H1
BiOXOOM MOXYTh CIyTyBaTd CHPOBUHOIO MJsi BHUPOOHHMITBA KOPMIB JUIs
TBAp MHHULITBA, CUTbCHKOTOCHOAap ChbKUX H0Op HB, Oy AiBeIbHUX MaTepiaiiB Ta 6araro
IHIIMX KOpHCHUX pede. Aue e ~ 10% iX BUKOp HCTOBY €T Cs. 3BAIUIIA 3aiiMAIOTh
BEJIMKI IUIONI, HAJAOBrO 3€MJIS I HAMH BHBEICHA 3 BHUPOOHWIITBA, BOHU
3a0pyaHiol0Th Tmpuponne cepenoBume. B ITT® HAH VYkpainm moBruii wac
NP OBOJATHCA JIOCHI/DKEHHs, IO HalpaBieHI Ha CTBOPEHHA EHepToedeKTHBHOro
00NaHaHHS JUTA y TWTi3allil Op TaHIYHUX BiIXOJIB arp OIp OMHUCIOBOTO KOMILUIEKCy . Ha
OCHOBI OTPUMAHHMX pE3YJIbTAaTiB €KCIep UMEHTaIbHUX Jociimkensr B [TT® HAH
VkpalHu Npu pI3HAX pEKHMax CyIIKH TepMONaOUIBHHX MarepiamiB (Kypsdoro
nociiny, pubHoro GopomIHa, BiOXOMiB IfyKpOBHX BUPOOHHUTB Ta iH.) po3poOieH
TEXHOJIOTIT Ta obyamHaHHs Jyist iX 00p oOku. Takum uuHOM, Garartopidnuii mocBin I3
eKCIep IMEHTAIIbHUX JIOCIIDKEHb Ta IP OeKTHUX P 03P 000K, 1110 np oBoauthes B [TTO
HAH Vxkpainu 1o3BoJisi€ 3ampONoOHy BaTH Pi3HUM TOCHOJapCcTBaM Y KpaiHu BIIacHI
BITYM3HSAHI PO3pOOKH I TOBOEHHOTO BITHOBJICHHS €KOHOMIKH Y Kp aiHH.

EXPERIENCE IN IMPLEMENTATION OF INDUSTRIAL
DRYERS IN THE PROCESSING OF ORGANIC WASTES
Liashenko A., candidate of technical sciences, senior researcher

Institute of Engineering Thermophysics of the National Academy of
Sciences of Ukraine, Ukraine

Abstract. Ukraine has a high level of development of industry, agriculture
and consumption. Every year, 1.3-1.5 billion tons of natural substances are involved
in national economic circulation (Ministry of Environmental Protection...). As a result
of incomplete use of mined substances and products of their processing, a significant
amount of waste is returned to the natural environment, which pollutes the soil, water
bodies, and air. Multiton waste can serve as raw material for the production of animal
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feed, agricultural fertilizers, construction materials and many other useful things. But
only ~ 10% of them are used. Landfills occupy large areas, the land under them has
been put out of production for a long time, and they pollute the natural
environment. The ITTF of the NAS of Ukraine has been conducting research for a
long time aimed at creating energy -efficient equipment for the disposal of organic
waste from the agro-industrial complex. Technologies and equipment for their
processing were developed based on the results of experimental research at the ITTF
of the National Academy of Sciences of Ukraine under different modes of dryingheat-
labile materials (chicken droppings, fish meal, sugar industry waste, etc.). Thus, the
long-term experience of experimental research and project development carried out a
the ITTF of the National Academy of Sciences of Ukraine allows us to offer various
Ukrainian economies their own domestic developments for the post-war recovery of
Ukraine's economy.

PiBeHb BHKOPHUCTaHHS BIHOBIIOBAJILHUX PECYpPCIiB BOJIOTOi OiomMacu
B YkpaiHi B naHui yacy 6araTo pasiB HIKYE, HDK B €BpONEHCHKUX KpaiHax,
a B OCTaHHI POKM HaMITIJIACS YiTKa TEHJACHIS 10 MOJAJBIIOTO TOTIPIICHHS
I[LOTO TTOKA3HHKA.

e Ha moyaTky 90-X POKIB MHUHYJIOTO CTOJITTI B YKpaiHi BHOCHIIOCS
B IPYHT 13 no6puBamu B cepemapoMy 270 kr mitogoi pedoBuran (NPK) Ha 1
ra, B T. 4. Y BUDIIAI OpraHiyHuX no6puB — 110 kxr, ximigaux — 160 xr. Ha
CHOTOJHIIIHIHM JIeHb I1e#f HOKa3HUK He TepeBHIIye 16 KI/Ta, B T. 9. IPAKTHIHO
BCi BHOCHUTBCS y BUIBIAI XIMIYHMX H0OpwuB. [Ipu mpomy 3 ypoxkaem i3 1 ra
opiuHo BUHOCUThes 10 300 mirouoi pedoBunu ([eprxasHa ciyxoa...) [2].

Y  pesymbTaTi TBAPUHHUIITBO, MOTJIMHAIO YU TP OJIYKIIiFO
pocimHHHOTBA 1 Oyayum  cepio3HMM  ¢akTopoM  3a0pyAHECHHS
HaBKOJMIIHBOTO CEPEIOBHUINA, HE TOBEPTA€ OPTaHiKy Ha MO, IO IPU3BEIIO
JI0 KaTaCTpO(iTHOTO 3HIDKEHHS POJFOUOCTI IPYHTIB.

Brpatn rymycy B minmomy mo YkpaiHi B o0cs3i 11,4 MIH. TOHH/piK
IpHU3BEIM O CKOPOYEHHsS Horo 3amaciB 3a octaHHi 20 pokiB Ha 25-30%
(depxaBHa ciyx0a...) [2].

l'onoBHMME mnpUYMHAMHM TAaKOI CHTyamil cTala BHCOKAa BapTICTh
MiHepalpHUX HOOPUB, SKa JO TOTO K MAa€ CTIKy TEHICHIIO MOJAJbIIOTO
3pOCTaHHS, BIACYTHICTP THOIO 4Uepe3 3HUKHEHHA OimpmocTi ApibHMX
rocmojapcTB i pizkoro ckopouenHs noroniB'st BPX. Pi3ke 30inmpmenHs
OJIMHUYHOT  MOTY>XHOCTI  TBapUHHHLBKUX KOMILIEKCIB (oco6mmBO
NTaXIBHUYMX Ta CBHHAPCHKUX) IMPU3BEJIO JIO BEIMKOI KOHIEHTpalii 6iomacu
B OJJHOMY MiCIli, a IEpEBO3UTH HE MepepoOJeHUH THill, kUil Mae bamact y
BUTJISAJl BEJHMKOI KITBKOCTI BOJM, IO MICTUTBCSA B HHOMY (BOJIOTICTE — 10 80
%), nani HiK Ha 5 KM 30UTKOBO BHACJIZOK BEJIMKUX TPAHCHOPTHHX BUTpAT.

Ille omHi€I0 BaXJIMBOIO NPUYUHOIO MPOOJIEM, IO CTBOPUIMCS B
3eMJIepo0CTBI € HEMOXIMBICTH 3a0e3MeynuTd JOOBroTpuBaie 30epiraHHs
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noOpuB 3 OioMacH BHACTIOK 3aKpUTTA 0araTboX CYNIMIBHUX BUPOOHHIITB
gepes piske MOJOPOKIAHHSI BUKOITHOTO TMANBA 1 €JIEKTPOCHEPTIl.

IcHyroui 3apyObkHI TexHomorii mepepoOkm BimxoxiB Oiomacu He
NpHUIATHI I HANOTYXHUX TBAPUHHHUIIBKUX KOMIUIEKCIB, SKi € THIIOBHMH
1 YKpaiHu, aje pigko CTBOPIOIOTECS B PO3BHHEHHMX KpaiHax BHACTINOK
BEJKUX BUTPAT HAa BUKOHAHHS CKOJOTITHUX BUMOT.

KpiM mporo, cydacHi 3aKOpJOHHI TEXHOJOTI yTHIi3allii BimxoiB
TBAPUHHUIIPKUX KOMIUIEKCIB TICHO TOB'I3aHi 3 TEXHOJOTIYHAM IIPOIECOM Ta
0o0NaHaHHAM BUPOOHUIITBA OCHOBHOI MPOMYKHii — M'sica Ta si€lb. I3 miei
NPUYMHA 3aCTOCYBAaHHS IIMX TEXHOJIOTIH B VYKpaiHi BHMarae BeNMKHX
KamiTaTbHUX BHTpPAT HA 3aMiHy 3HA9HOI YaCTHHU ICHYIOYOTO OOJamHAHHS
nTaxo(abpuku a0 CBHHOKOMIUIEKCY i €EKOHOMIUHO cebe He BUIPaBIOBYE.

Ha puc. 1 npeacTaBneHi cTaTMCTHYHI JaHi 3 KUIBKOCTI HTaxodabpuk
B YKpaiHi.

IITAXO®ABPUKH
IITAXO®ABPUKH IInem’ apenpogykTopn Tammi
(79 nraxodabpuk) (13 rocnozapcTs) (6 rocmozapets)
STHTeBHIT HATIPSIMOK M’ sicHHIT HATIPAMOK
(54 nraxodabpurm) (25 nraxodaGpHK)

Pucynok 1 — KiabkicTb nTaxoadpuk B Ykpaini M’sicHOro Ta siiilie Boro
nanpsamis (/Joicepeno: cxnaderno asmopom na ocnosi [2])

Buxomsgum 3 1pOro, MEPCIEKTHBA BUKOPHUCTAHHA OioMacHu B SIKOCTI
noOpuB  Oe3mocepesHbO 3aNEKUTh  Bif BHpIMIEHHS MWTAHb 3aMiHH
IPHUPOJHOTO Ta3y TBEPMM IMaIMBOM. PeHTabenbHE BHPOOHUITBO HOOPHB Y
IPOMHCIOBOMY MacmTabi MOMJIMBO TUTBKM TIpU 3a0€3[EUeHHi ACmIeBOIO
TETUIOBOIO €HEPTIEI0.

Bucoka 1miHa mpHpPOAHOTO rasy, IO Ma€ TEHACHLII MOCTIfHOTO
3pOCTAaHHS, CXWIIIE YKPAiHCHKOTO CIIOKHMBAYa J0 BUKOPUCTAHHS IHIINX BUAIB

HaymBa, ajne OOCSTH CIIOKMBAHHS OiOMacH B €HEPTETHYHHUX IIIAX MIi3epHO
Mari.
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[lprumHoto Takoi cHTyamii € BIACYTHICTh CHCTEMH ITaJMBHOTO
BUKOPHUCTaHHS OioMacH i, 30KpeMa, HaCTyTIHi HeBUpPIIIeH] mpooiemMu:

- BiICYTHA TOTOBA iH(pACTpyKTypa 3aroTiBii i 30epiraHHs MaJMBHUX
pecypciB OiomacH, B TOMY YHCI — TEXHOJIOTI, IO BPaxXOBYIOTh MICIIEBI
YMOBH;

- 3pyHHOBaHI MEXaHI3MH B3a€EMOJii MiUIPUEMCTB PI3HUX Tally3eH,
BIICYTHE Jep>KaBHE pETYJIOBaHHS B3a€MOBIIHOCHH CIIOKMBAYiB Ta
MOCTAYaIbHUKIB OCHOBHUX BHJIB NAIMBHUX pecypciB 0io MacH — BiIXoiB i3
JIEpeBUHH U COJIOMY;

- BiOcyTHI edexTmBHa CHCTeMa Jep>KaBHOTO CTHMYJIIOBAHHST
BUKOPHCTAHHS aJbTCPHATHBHHUX BUJIB MaJHBa;

- BiECyTHA eQeKTMBHAa CHCTeMa [ep>KaBHOI MHiIIpUMHK B Tamy3i
CTBOPEHHS Ta BIPOBA/UKCHHS IHHOBALIMHUX TEXHOJIOTIH;

- HE PO3BUBAIOTHCS NMPOMUCIOBI MANPUEMCTBA, IO Pi3KO OOMEKye
MOXJIMBOCTI BIPOBaDKEHHS €HEPTETHYHHUX TEXHOJIOTi Ha Giomaci.

VY pesynbrati, MOTEHMIHMI IHBECTOP EHEPreTWYHHX IPOEKTIB Ha
6iomaci kpiM HOJATKOBUX HE3PYYHOCTEH i TypOOT, MOB'SI3aHMX 13 3aMiHOIO
HNPUPOAHOTO Ta3dy TBEPAMM IIJIMBOM, CTMKAETHCS 3 BHCOKHM CTyNEHEM
PU3NUKIB, uepe3 BiACYTHICTb JOBIOCTPOKOBHUX TapaHTii MOCTaYaHHSA
NMAJIMBHUX PpecypciB, a TakoX 30yTy TOTOBOi HNpOAyKUil (TemyioBoi Ta
€JIeKTPUYHOI eHeprii).

YV omaHuii  4yac OCHOBHHMH BHJAMHU BoJoroi 0Oiomacu, sKi
BUKOPHCTOBYIOTbCSI B SIKOCTI MajMBa, € JIIIWHHS COHSIIHUKY W NEepeBHHA.
B HeBenmkux 00csrax BUKOPUCTOBYETbCS COJIOMa.

VY 3B'13Ky 3 THM, 110 JYLIMHUHHS NPU HarpoMaJDKeHH1 i 30epekeHHi €
JIOCUTh TOKEXKOHEOEe3MeYHNM, IIe KUIbKa POKIB TOMY HOTO BHBO3WJIM Ha
CMITT€3BANMINA W TaM CHOAMOBaNM. B JaHWN dYac JyMIMUHHS YCIIIIHO
CIATIOIOTH HA MIANPHEMCTBAX, JIe BOHO YTBOPIOETHCS, MOBHICTIO 3aMiHIOIOUH
NPUPOAHHUIL Ta3, a TAKOK BHTOTOBIIIOTH 3 HBOTO Mejemu, SIKi eKCIIOPTYIOTh.

CooMy B HEBEIIMKHUX KUIBKOCTSIX CHAMIOIOTh Ha TEIUIOCHEPTETHYHUX
00'exTax Majoi MOTY>KHOCTI 1 TaKOX BHIOTOBJISIIOTH 3 HHOTO OpPHKETH Ta
IWTHIPUYHI TaJHMBHI TpaHyJH (MIEJICTH).

JlepeBrHa BHKOPHCTOBYETHCS y BHUIVIAI OPOB, TPICOK 1 IITyYHOTO
MPECOBAaHOTO NaJMBa — OpUKeTIB 4M mesneT. [Ipu 1npoMy OCHOBHI oOcsTH
JIEPEBHOTO MajMBa IOCTaBIMIIOTBCS HA EKCIOPT (0COOJIMBO TEJNeTH), IO
MOB'SI3aHO 3 THM, IO B KpaiHax — y4acHHUIIX KioTChKOTO HPOTOKOIY Iif0Th
€KOHOMIYHI MEXaHI3MH, L0 CTUMYJIIOIOTh 3aCTOCYBaHHS ITajiBa HA OCHOBI
6ioMacH Ta CIeIiali3oBaHUX MPHUCTPOIB I HOTr0 BUKOPUCTAHHS 3 METOIO
MOJIINIICHHsT TIo0ansHOi ekoJorii. Hanpuknan, 3akoHonaBctBo HiMeuunHu
nepeadadae NOIIATy 3a KOYKEH KIUTOBaT BHUPOOJICHOT TEIJIOBOT eHepTil Ta

108



JIOJATKOBY IOTIIATy 32 BCTAHOBJICHHS CIICIiali30BaHOTO KOTIA MPOMOPIIHHO
HAOTO MOTYKHOCTI.

3okpema, i mpedepeHIii mnpusBenr N0 30UTBIIEHHS O0OCSATIB
BUKOPHUCTAHHS TAJMBHHUX JPOB Ha €BPONEHCHKHUX eIeKIpocTaHmisx. [lpoBa
MoIpiOHIOIOTH JIO CTAaHY TPICKH, SIKY CHANIOIOTH Y TOTKaxX KOTIB. IpoB'sHe
MaJMBO, IO TMOCTAYa€ThCS Ha 3HAYHI BifCTaHI, Oe3 JAep)KaBHUX JOTAIlid He
BUTPUMaJ 0 KOHKYPEHII] 3 ITaJMBOM Ha OCHOBI BUKOIIHMUX BYIJICBOHIB.

I3 iHO3eMHUX HaliMEHyBaHb TeEJeT HaWJacTille BKUBAETHCS [BA:
«Woodpellets» i «Holzpellets», y Hac — «OiorpaHyIm» i «IIaNMBHI IpaHyIH
(memetw)». Ilim MM HaliMEHYBaHHAMH CIiX pPO3YMiTH HOpPMOBaHHI
ITHHAPUYHNN TIpecoBaHMH BUPIO 3 MITYYHO BUCYIICHHX i MOAPIOHEHMX IO
Jy’Ke MaJMX YacTHHOK (70 cTaHy OopoImmHa) 0€3 AOJATKOBUX 3B'SI3YIOUHX
KOMIOHEHTIB, c(opMoBaHMi mix BHCOKMM THCKOM. IIpm 1mBOMY
PO3BUBAETHCSA TEMIEpaTypa, JOCTATHA LIl MEpexoqy ACPEBHOTO JrHIHY B
IUVIACTUYHHIA CTaH, IO JO03BOJISIE HOMY BUKOHATH POJIb 3BSI3YI0U0{ PEYOBHHU.

Ilenetn € cTaHAAPTH30BAHMM BHJIOM HajMBa. 30KpeMa, y KpaiHax
€BpOoCo03y 10 HEJaBHHOTO Yacy KOPHCTYyBAaJMCS HIMEIBKHM CTaHAAPTOM
DIN 51731 i cranmaptom ABctpii OENOMM 7135, a moTiM OyB npuitHaTuit
HoBuit €BpoctanmapT DINPlus, sxuii 00'efHaB BHMOTHM LUX CTAHAAPTIB 1
nepeadayvae J0JATKOBO MiABUIIEHHS BUMOT IO CTIKOCTI MENET J0 CTUPAHHS.
VY BiOMOBITHOCTI 3 BUMOTaMH CTaHIApPTY, MEJETH MOBUHHI NPEACTABISATH
coboro nwiiHapu aiameTpom 4, 6, 8 a6o 10 mm. BojoricTs mener moBHHHA
3HaxouTUCs B giamazoHi 10+12%, a mpwu iX mepeBe3eHHi He OITyCKAEThCs
KOHTAKT 3 KPaIJIMHHOIO BOJIOTOIO 1 He Oa)kaHi HAaBaHTAXXEHHS HA CTHpAHHS.
HacumHa IOUIBHICT MHENET CTaHOBUTH B cepempbomy 700750 xr/m3, a
LIUIBHICT CYLUIBHOTO PEYOBMHH TMENET, 3aBASKMA BEJIMKUM 3YCHIULIM,
JMOKJIAJICHUM Tl Yac NPECyBaHHSA Ta YCYHEHHs IOBITPSHUX IIOP, MOXeE
nepesuiryBatd 1000 kr/m3.

TexHiuHi BHMOTH IO SIKOCTI TEJET B €BPOMCHCHKUX CTaHIapTax
CIIPsIMOBaHI Ha 30UTbIICHHS X IIUIBHOCTI 1 HACHITHOT Bark ISl JIOCSTHEHHS
mepeBar INpH IEPEBE3CHHSAX Ha 3HAYHI BIICTAaHI, IO HEMHHYYE INPHU
(bopMyBaHHI TOBAPHOTO PUHKY INTYYHOTO ITaJUBa.

BuMorw, 1110 CTOCYIOTBCS CTIHKOCTI 0 CTUPaHHS, MOB'I3aHi 3 THM, IO
MeJIETH CMAMOIOTHCS B IIAPOBHX TOMKAX 11X 3aCMIUEHHS APIOHUM MHIIOM Bif
TepTd TeNeT OJWH 3 OJHUM BKpail HeOaxaHo. Y TOW e dac, NpH
BUPOOHHITBI TeENeT pPYWHYETbCS BHXIHA CIPYKTypa JCPEBUHH, IO
3abe3nevye il MPYKHICTh 1 CTilKicTh 10 ctupanHs. L[UbHI MegeTH MaroTh
BHUCOKY TBEpPJICTh, ajie¢ HE MalTh MPYXKHOCTI 1 CXWJIBHI 70 OOpa3sMBHOTO
3HOIIYBAaHHS I CTUpaHHS.

BuroTtoBneHHs meneT € 0araTocTaAlifHIM TEXHOJIOTIYHAM MPOIECOM,
0 BKIFOYAa€ TIMOOKY INTYYHY CYIIKY, BiH XapakTepU3ye€ThCcs 3HAYHUMU
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OUTOMUMH BHTpAaTAMH  ENEKTPUYHOI eHeprii Ha MeXaHIYHy po0oTy
moipiOHEHHS MaTepially 10 Jy’ke MaluX po3MipiB i HOTo IpecyBaHHS.

KpiMm TOTO, BHpPOOHHITBO TENET XapPaKTepU3YeTbCS 3HAYHUMH
eKCIUTyaTAI[ifHIMK BUTPAaTaMH, TOB'SI3aHUMH 31 IIBHIKAM 3HOIIYBAaHHIM Ta
MOJIATIEIIOI0 YacTOI0 3aMIiHOIO HaBaHTAXKEHUX BY3JB MAIIWMH 1 MEXaHi3MiB
(HampUKIal, MaTPUIb MPECIB), SIKi BATOTOBISIOTHCS 3 BAPTICHUX JIETOBAaHHX
METAJIiB.

KamitaneHi Ta ekcIlyaTamiiiHi BUTpAaTH HpPH BUPOOHMIITBI, a TAKOXK
BeJMKI JIOTICTHYHI BHTPAaTH 3yMOBIIOIOTH 3HA4YHY COOIBapTICTh IEJeT.
JlomaTkoBi  eKCIUTyaTamiiiHi BHUTpAaTH BHHUKAIOTH TaKOXX Ha  CTajii
CHAJIFOBAHHS TIEJeT i OJepXKAaHHS TAJMBHOI €Heprii, ToMy MOTpiOHI OLTII
CKJIaJHi, HDK I CHAIOBAaHHS MPUPOJHOTO Tra3y, MPUCTPOL.

HaBenmeni ¢aktopu poOiaTe Take mamuBo Oe3 JepiKaBHUX JOTALil
KIHI[EBOMY KOPHCTyBa4eBi HE KOHKYyPEHTOCIPOMOXXHHUM MOpPIBHAHO 3
MAJIMBOM Ha OCHOBI BUKOIIHHUX BYTJICBOJHIB.

HaBeneni Buine HampsMu BUKOPHUCTaHHA OioMacH € 00'€KTUBHO
€KCTCHCHBHHMHY, TOMY BOHH BIMAaraioTh IIOCTIHHNUX ACp’KaBHUX JOTALid i HE
MOXYTh CTIHKO (YHKUIOHYBaTd W pO3BHBAaTHCA 3a PaxXyHOK BIACHOL
€KOHOMIYHOT e() eKTHBHOCTI.

B Vkpaini B medax i BOJOTPIMHUX KOTIaxX i3 MPUPOIHOIO abo
MIPUMYCOBOIO IIUPKYJILIE€I0 BOIM Uepe3 ONaloBalbHI Mpuiaan (paaiatopu)
HeBeIMKUX OyfiBedb B IHAMBIAyadbHOMY CeKTOpi, Haidyactime B
Herazu()ikoBaHMX  paloHaX  CUIBCBKOT  MICHEBOCTI  3aCTOCOBYETHCS
TpaJMLiifHa TEXHOJOTis 3aroTiBii Ta CHATIOBAHHS JPOB.

VY uux BUMazKax IpoBa OTPUMYIOTh Y JICTOCHI y BUIVIIAL KOJIOJ
JIOBXXKMHOIO0 JI0 2-X MeTpiB i3 3amacoMm Ha 1 pik. Komoan posmumorots 3a
JOTIOMOTOI0 €NIEKTpo- ab0 OCH30IWIM B MOMEPEYHOMY HANPSMKY Ha
¢parmenT < 25+40 cM (B 3aJ1€KHOCTI Bill pO3MIpiB TONKH), & OTIM BPYUHY
PO3KOJIOITH B MO3I0BKHROMY HANPSMKY 32 JIOMTOMOTOK COKHPHU-KOJIyHa Ha
OKpeMi IMOJTiHa.

INoniHa BpyYHY yKIQJalOTh y CTIC, Ji¢ BOHH BIPOJOBXK 1-2-X pOKiB
MIITAI0TECA TPUPOJHOMY CYIINIHHI TMil 3aXMCTOM BiJl OMAJB JO BOJIOTOCTI
<20%, TicIs 4OTO BBAXKAIOTHCS MPUAATHUMH J0 BUKOPHCTAHHS.

Ilpn U0iTKOM 3aJOBUIBHHX MOKAa3HMKAX NPOIECY CHAFOBAHHSI
HEJI0JIIKaMHU TaKol TEXHOJIOTIl € 3Ha4YHi 00cCATH 30epiraHHsA, BUCOKI BHUTPATH
py4HoOi mpai (y ToMy YHCJIi 1 Ha OpTaHi3aiiio NpoIecy ropiHHs), CKIaaHIC Th
YIpAaBJiHHSA NapaMeTpaMy MMOBITPS B ONAFOBAJIBEHUX MPUMINICHHSIX.

JlpoB'sHe OmaNeHHs CTBOPIOE OYEBU/IHI HE3PYTHOCTI I 3HIKYE SKICTh
KHTTA, TOMY OOCSTH 3aCTOCYBaHHS IIPOB NPOJOBXKYE 3HIDKYBATHCS B MIpy
razudikamii HaceleHHX MYyHKTIB. [laJiHHA TIOTHTY Ha JpoBa MOXKeE
CIIOBUTBHUTUCS TIJ €0 30UTHIICHHS IIHA Ha MPUPOTHUMN ras3.
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B ocranHI poku B €BpOTNEHCHKHX KpaiHax, a 3 HEJABHBOTO Yacy B
VYkpaiHi, BHKOPHCTOBYETHCS KOTEIbHE OOJNaJHAHHS, NPUCTOCOBaHE JUIA
CTIAIOBAHHS JIEPEBHOI TPICKH BOJOTICTIO 10 60%. Take TexHiUHE pilICHHS
3aCTOCOBYETHCS 3 THX MIpKyBaHb, II0 HA OJMHWYHHX TETUIOCHEPTETHIHUX
o0'ekTaX, THM OUIbIIE HEBENMKOI MOTYXXHOCTI, HE paIlioHaJbHO
OpraHi3oByBaTH CyIIWJIBHE BHPOOHMIITBO, IO BHMAarae BEJMKHUX
KamitapHUX BUTpaT. OnHaKk TIpH eKCIUTyaTalii JNeKUIbKOX oO0'exTiB Ha
HEBeJMKIH BIiACTaHI OJUH BiI OJHOTO EKOHOMIYHO edeKkTuBHilIe
OPTaHi30BYyBaTH MONEPEHIO CYIIKY TPiCKH.

IlincymoByIoYM BHINE HaBelICHE, MOXHA KOHCTaTyBaTH, IO IpH
BUKOPHUCTaHHI BOJIOTO{ OioMacH B AKOCTI JOOPHUB, TajKBa Ta KOPMIB i3 METOIO
CKOPOYEHHS BIpAaT CHEPIeTUYHOTO NOTEHIlaly B Mporeci 30epiraHHs i
CHayroBaHHSA Oiomacu ©OaxaHO OpraHi3oByBaTM il eHeproedeKTHBHE
3HEBOJHCHHSI.

B ITT® HAH Vxpaiau I0Bruil gac IpOBOAITECS JOCIHIMKEHHS, II0
HaTpaBJICHI Ha CTBOPEHHS €Heproe(eKTHBHOTO O0JajHAHHS IIi yTHm3alii
OpPTraHiYHUX BIIXOAIB arpOMPOMHUCIOBOTO KOMILIEKCY.

Ha puc. 2 npencraBiena ycTaHOBKa JUIsl CYIIKH OPTaHIYHUX Biaxo JiB
nTaxo(abpuk, M0 Ma€ HACTYIIHI TeXHIYHI XapaKTePHUCTUKH.

TEIVIOTEXHIYHI XAPAKTEPUCTUKHU
IpoxyxTuBHICTS 10 cupoBHHI — 10 600 Kr/rox;
[TouarkoBa Bonora cup oBunn — 10 W=85%;
KinmeBa Bomoricts cup oBunHN — 10 W=14-16%);
Jlucriep cHICTh TOTOBOTO TP OAYKTY — 1-3 MMm;
TemneparypaHa Bxofi y kamepy: t=600 - 800°C;
IMuromi eneprernyni Butpary: 1o 3200 x/[x/kr Bum. Boxory (770 xkan/kr
BUIAp €HOI BOJIOTH).
MacoradapuTHi XapaKTepUCTHKH:
Hiametp xamepu — 1000 mv;
Josxuna kamepu — 1560 mm;
PoGounii 00'em kamepu — 1,1m°;
M aca kamepu — 875 Kr.
Yacrota 0b6epTiB poTopaBaiy — 10 700 06/xs;
Bcranosiiena enekTpuyHa notyxHicte — N=35 kBr;

BcranoBneHa TemnoBa notyxHicTe — 10 Q=700 kBt (65 u™m*/ron).
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Buein matepiamy

BUINPalbOBAHOIO
TEeIUIOHOCIA

Pucynox 2 — Po3po0.iena B ITT® HAH Ykpainu ycraHoBka 11s
nepepodKH OPraHivYHUX BiIX0JiB NTAXOBUPOGHUITB: 1 — Kamepa Cy MiCHOTO
TIpOIecy CyIIiHHA Ta JUCHEPTyBaHHSA; 2 — pOTOp; 3 — IIHEKOBHIA )KUBHIIbHUK-
JI03aToOp AJIsI IOYAaTKOBOI CHP OBUHK; 4 — TEIUIOT€Heparop; 5 — NpUCTp il s
P O3IUICHHS TBEPA01 Ta ra3onoAioHoi (a3, 1o BiAAUISIE TOTOBUN P Oy KT Bif
TEIUIOHOCIST; 6 — BEHTIWIATOP; 7 — CUCTEMa TIOBITP OBOJIIB; 8 — Mp MAMaIbHAI Oy HKep

(Horcepeno: cxnadeno asmopom na ocnosi [3])

TeopeTnuHuil aHam3 Ta JAOCHIAHO-TIPOMUCIOBI BHIPOOYBaHHS
MOKa3yIOTh MEPCHEKTUBHICTh 3aCTOCYBAHHS YCTAaHOBOK, SIKI MpAIIOIOTh 13
OJHOYACHOIO CYIIKOI 1 AUCIEPTYBaHHSIM B OJHIM poOouiil kamepi, mo
BIANOBIZA€ CyYacHUM BHMOTaM WISl CYHNIMJIBHOTO oOnagHaHHs. B HuX
CTBOPIOIOTHCSl  BEJMKI  MOBEPXHI TEIUIOMAacoOOMiHy, 30UIbLIy€TbCS B
NMOpiBHSHHI ~ Hampukiang, i3 OapabaHHUMHU  yCTAaHOBKAMHU  IMHUTOMAa
POy KTHBHICTh, 3MEHIIYIOTHCS KalliTaJlbHI BUTPATH 1 €HEPTOBUTPATH Ha
BUINIAPOBYBAHHS BOJIOTH.

Ha ocHOBi 0TprMaHMX pe3yJbTaTiB €KCIIEPUMEHTATIbHUX JO0CHIDKEHb
B ITT® HAH VYxpaiu mnpu pisHHX peXHMaxX CYIIKH TePMOJAOUTbHHUX
MatepiaiiB (KypsS4oro Mociixy, pUOHOro OOpOIIHA, BIIXOB IIYKPOBHX
BUPOOHHUIITB Ta iH.) pO3pOOJICHI TeXHOJOTT Ta 00 HAHHS T iX 00pOOKH.

Ha puc. 3 npencraBieHa HacTymHa IOCHIIHO-TIPOMUCIOBA POTOPHA
ycTaHoBKa, 1m0 pospobnena B ITT® HAH Vkpainu, ska Moxe
BUKOPHCTOBYBATHCH VISl CYLIIHHS TPICKK MamuBHOI. Hmkde mpenctaBneHi i
OCHOBHI TeIJIOTEXHIYHI Ta MacorabapuTHI XapaKTePUCTHUKH.
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Prcynox 3 —3aranbHe ¢oto po3podaenoi B ITT® HAH Ykpaiuu
POTOPHOI CYHIMJIbHOI YCTAHOBKH 3 MOKIMBICTIO CYLIKH TPiCKU NAJIMBHOI
(Lowcepeno: cxnadeno asmopom na ocnosil3])

MPOEKTHI XAPAKTEPUCTHKHN POTOPHOI CYIIIAPKH
(Howcepeno: cknadeno asmopom na ocnosi [3])
IIpoxyxTuBHICTS 10 cupoBuHi — 10 1000 kr/rox.;
[TouarkoBa Bosoricth cup oBuHI — 10 W=55%;
Kinmesa Bonoricts npoxykty —mo W=12-16%;
TemmeparypaHa Bxofi B kamepy: t=250 - 500°C;
IMuromi eneprernyti nokasuuku: 10 4000 k/Dx/kr Bur. Bojoru (950 kkan/kr
BHIL. BOJIOTH);
Yacrota o6epTiB potopaBaiy — a0 150 06/xs.;
Bcranosnena enektpudHa motykHIiCTE — N=9,5 kBT;
Bcranosiiena TerioBa notyxHicth — 10 Q=300 kBr.

Takum 9wHOM, OaraTopidHMH [OCBiL i3 EKCIEPUMEHTAIBHHUX
JOCHDKeHb Ta IMPOEKTHHX po3poOok, mo mnpoBogutecs B ITT® HAH
VYkpaiHu 703BOJIsIE 3alPOTIOHYBATH Pi3HUM TOCHONapCTBaM YKpaiHu BIacHi
BITYM3HSIHI PO3pPOOKH I IOBOEHHOTO BITHOBICHHS €KOHOMIKH YKpaiHH.
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Maracs H. L, xaHza. TexH. HayK, JOLIEHT

Hayionanvnuii ynieepcumem xopabae6yoysamnms imeni aomipaia
Maxaposa, m. Muxonais, Ykpaina

AHoTauifi. Y po0OoTi p 03TIIsTHY TO IMTAHHS OLIHKH SKOCTi Bou p. [1iBaeHHmIt
Byr ik mxepena MUTHOTO BOJONOCTa4aHHS Ha TepuTopii M ukomaiBcbkoi obmacti. ¥
pOOOTI Ipe/CTaBIeHO pe3yIbTaTH aHANI3y CyJacHOI CTPYKTY PH Ta TCHICHIH 3MiHH
BHUKOpPHUCTaHHs TmpicHoi Bomam B Oaceiini [liBgemHoro bByry Ha Tepuropii
MukonaiBecpkoi obmacti. [IpencraBieHo pe3yibTaTH OLIHKK SKOCTI BOIU .
[liBgenanit Byr B Mekax NHUTHHX BOJ03a0OpiB 32 TIri€HIYHUMH Ta €KOJOTIYHHMH
KpuTepismMu. BcTaHOBieHO, [0 B MeXax JOCHIKYBaHOT MUISHKH B OaceiHi
[MiBpennoro Byry sikicte Boau y OiIbINOCTI BUIAAKIB OL{HIOBAIACH JPYTUM KJIACOM,
3a OKPEMHMH IOKa3HMKaMH CIIOCTEpiraqoch MOTIPINEHHs SKOCTI BOAM O TPETHOTO
kiaacy. ICTOTHI  TepeBMIICHHS  pPEKOMEHIOBAHMX  3HA4YCHb  KOHIICHTpaIliit
3a0pyQHIOIOUMX PEYOBMH Big3HaueHi 3a BMictoM (ocdariB, HITpUTHOrO W
HITpaTHOrO a30Ty. TakoX BCTAaHOBJIGHO He30aTaHCOBAHICTh MIHEPAIBHOTO CKJIay
BOIM y KOHTPOJIBHUX CTBOpax, IO MOXKE HETaTWBHO BIUIMBATH Ha 30D OB
HaCeJICHHS.

ASSESSMENT OF WATER QUALITY OF THE SOUTHERN BUG
RIVER AND ITS SUITABILITY FOR DRINKING WATER SUPPLY

Magas N., Candidate of Engineering Science (Ph.D.),
Docent, Associate Professor

Admiral Makarov National University of Shipbuilding
Mykolaiv, Ukraine

Abstract. Thiswork deals with the issues of evaluation of the quality of water
in theriver Southern Bug as a source of supply of drinkable water on the territory of
Mykolaiv Region. In the work there are results of analysis of modern structure and
trends of changing of using the fresh water in the Southern Bug basin on the territory
of Mykolaiv Region. There are also the results of quality assessment of water in the
river Southern Bug within the intake of drinking water according to hygienic and
ecological criteria. It was revealed within the exploratory area in the Southern Bug
basin the quality of the water, in majority of cases, was estimated as the second class,
for some specific indications there was deterioration in quality of water to the third
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class. Significant increase of recommended values of concentration of pollutants have
been defined with the content of phosphates, nitrite and nitrate nitrogen. There was
also revealed an imbalance of mineral composition of water in monitoring sections
thatcan negatively affect people’s health.

AHaNByl09M CIPYKTypy CHCTEMH BOJOIIOCTaYaHHI  YKpaiHu
BCTAHOBJICHO, II[0 OCHOBY CKJIAJIAIOTh ITOBEPXHEBI BoM, — I1e Oimi3pko 80%.
Omaak, YkpaiHa HaleXWTh [0 THUX KpaiH, OO0 MaloTh OOMEXeHi NMHUTHI
pecypcu uepes MiJBUIICHUH piBeHb 3a0pyHCHHS MOBEPXHEBUX 1 MIIBEMHHX
okepen BojomnoctadanHs [1]. OcoOimMBO akTyajgbHOIO ISl mMpoliiemMa € B
MicTaXx WiBIeHHHX oOxacteii YkpaiHm — XepcoHCHKil, MUKOIAiBCEKIH,
Onecpkii  oOmacTax.  3a0e3nedeHHS TOCIOJAPCHKO-TUTHHX  MOTped
HaCeJIeHHS BEJIMKMX MICT y IUX 00JACTAX BUPIMIMIOCS 32 paXyHOK ITOOYI0BH
BosIoBOAB i3 piuku JHimpo. KpiM Toro, moBepxHEeBi BOIM CyIIi, IO Y MUX
perioHax 3HAXOMATbCA I JOyXKe BEIMKHM AaHTPOIOTeHHHM BIUIMBOM, Yy
pe3ysbTaTi AKOTO iCTOTHO 3MIiHEHHH TNPHPOAHMN CTaH IWMX BOA. Taki
AQHTPOIIOTCHHI 3MIHM OOMEXYIOTh MOXIIMBICTD BHKOPHCTAHHS OKPEMHX
BOJHUX 00'ekTiB 11 moTped HacesneHHsi periony [2]. Tomy B OuibiocTi
HEBEJIMKUX MICTeYOK, palleHTpiB Ta cil, MUTaHHA BoJo3abe3nedeHHs i noci
€ HEeBUPIMICHUM.

I3 KOXHHM pOKOM CHTyalis 3 BOJONOCTAYaHHAM Yy MicTax
3aTOCTPIOEThCS THM, 1[0 HA CHOTOMAHIMIHIA JE€Hb BHKOPHCTOBYIOTHCS HE
JIOCTATHBO €(QEKTHBHI METONM OYWIIEHHS BOJM, CHUCTEMH BOJOMPOBOJIB
MoOpasbHO 1 (i3muHO 3HOMmIEHI. ToMy NOCHIDKEHHS pPIBHA EKOJIOTIYHOT
6e3mexu mpKepes MUTHOTO BOJOTOCTAYaHHS Ta MOUIYK HIIAXIB MOJHIIICHHS
SIKOCTI TUTHOT BOJM € aKTyaJIlbHUMH 1 )KUTTEBO HEOOXITHUMHU.

Mertoto nmanoi po6oTu € omiHka skocTi Bogu p. IliBaenHmit byr sk
JDKepesia MUTHOTO BOJOTMOCTaYaHHs Ha Teputopii MukonaiBcbkoi 001acTi

Jnst mocsTHEHHS MOCTABIEHOT METH Y poOoTi OyJo pPO3MIsSHYTO Ta
MIPOAHATI30BaHO TaKi MUTAHHS:

—  aHaNi3 CydJacHOi CTPYKTYpH Ta TeHACHIIA 3MiHM BHKOPHCTAHHSI
npicHoi Bomu B Oaceitni IliBmenHoro Byry Ha Teputopii MukosaiBchkoi
obiacrTi;

— omiHka sKocTi Bomu p. IliBmenHmit Byr y Mmexax HNHTHHX
B0/I03a00PIB 3a Tiri€HIYHIMH Ta €KOJOTIYHUMH KPHUTEPiIMH,

— omiHKa BimmoBimHOCTI sKocTi BomM p. IliBmenHumit Byr
MOKa3HUKaM (pi310JI0TTYHOT MOBHOWIHHOCTI MIHEpaJIbHOTO CKIAAY.

JUtst OWiHKK CTaHy Ta SIKOCTI BOJM JDKEPEIT IINTHOTO BOJAOTIOCTAYaHHS
OyIo BHKOPHCTAHO HOPMATUBHUII NOKyMeHT — HarioHampHHH cTaHmapT
Vipainu JCTY 4808:2007  «Jlxepena IEHIPaTi30BAaHOTO MUTHOTO
BoJonocTayanusd. [IrieHIYHI Ta €KOJIOTIYHI BHMOTH IIOJO SKOCTI BOAM 1
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MpaBWiia BHOUpaHHsI», BIMIOBIMHO 10 SKOTO SIKICTP BOJM BU3HAYAETHCS 3a
qoTUpMa KJIacaMU BiJ «BIIMIHHOD) Oa)aHoi SKOCTI JO0 «IOCEPEIHbBO],
oOMexeHo mpumatHOD» HebOaxanoi skocti [3]. OmiHKy SKOCTI BOIM
3MICHEHO 3a CepelHIMM Ta HAHTIPIIMMH 3HAYCHHSAMH OPTaHOJICHTHYHHX,
3arajlbHO-CaHITAPHUX Ta TOKCHUKOJOTIYHUX XIMIYHHX ITOKA3HHUKIB.

JUtst OUThII AETABHOTO aHANI3y Ta OWIHKK HMPHUIATHOCTI ITOBEPXHEBOI
BOJW I ITUTHOTO BOJOTIOCTAYaHHSA Y MICIPIX BOJ03a0OpiB, SKICTH BOJH
Oyno omiHeHo 3a Mmetoqukoto J{CanlliH 2.2.4-171-10 «T'irieHiuHi BUMOTH JI0
BOJM MUTHOI, MPU3HAYEHOT IS CIIOYKUBAHHS JIOMHOIO» [4]. V 1iit MeTomui
€ TIOHATTS (i310JI0TIYHOT MOBHOIIHHOCTI MIHEPaJbHOTO CKJIaay MUTHOI BOIU
(Jomatox 4 metomukw). Bimomo, mo sk pi3kuil medinut, Tak i HaIJIUIIOK
XIMIYHUX €JIEMEHTIB y NPHUPOJIl YHHATh HETaTHBHUH BIUIMB HAa OPTaHI3M
TBapHUH, POCIHH 1 Jrofe. Y 1mpoMy 3B'3Ky (izionoriuna 30a1aHCOBAHICTH
MiHEpalIbHOTO CKIAAy € HE TUIbKM IOKAa3HHUKAMH SKOCTI MUTHHUX BOJ, ajic i
BAXIMBUM  (akTtopoM (GOpMyBaHHS 3H0pOB'T HaceneHHs [4, 5]
JloBroTpuBange CHOXHMBaHHS NUTHHX BOJ, SIKIi XapaKTepPU3YHOThCS
mcOanaHcoM iX MiHEpalbHUX KOMIIOHEHTIB, MOX€ TMPUBOJUTH [0
nopymeHsb (YHKIIOHAJIPHOTO CTaHy OpraHisMy Ta OyTH OJHUM 13
HEraTMBHUX YMHHUKIB BIUTMBY HA 30POB’SI HACENCHHs 3arajioM [4].

SIxicTb MUTHOI  BOOM  OIL[IHIOETHCS HU3KOK  ITOKA3HUKIB:
0GaKTepioJIOTIUHHUX, OPTaHOJIENITHYHUX, (b 13UKO -XIMIYHUX Ta
TOKCHKOJIOTIYHHUX, SIKi PETIAMEHTYIOTbCA JCPXKABHUMHU  CaHITADHUMU
HopMmaMmu Ta mpaBuwiamu [3]. Jlo moka3HUKIB (i3i010TiYHOT MOBHOLIHHOCTI
BOJM, NPHUIATHOI il NUTTA, 3a [4] HanmexaTb: 3arajbHa >KOPCTKICTb,
3arajpHa JIyXKHICTb, (PTOPHUIM, IO, Kasiil, Kaublliif, MarHiid, HATPIi Ta Cyxuit
3aJIUILIOK.

BimoMo, 110 OCHOBHHH XIMIYHMHA  CKJIaag OPHUPOJHHUX  BOJ
BU3HAYA€TbCA BMicTOM ronoBHux asionis (HCOs', SO4%, CI) i kartionis
(Ca?*, Mg?*, Na*). 3Bu4aiiHO, y BOJaX MAaTEPHKOBOIO CTOKYy, fKi €
OCHOBHHMH JDKEpEJaMU IHTHOTO BOJOIOCTaYaHHs, CIIOCTEPIraroThCs TaKi
chiBBimHomenus: HCO3™ > S042 > Cl; Ca?* > Mg2* > Na*a6o Ca?*> Na* >
Mg?2*. Tlo Mipi 36iTblIeHHs MiHepafizalii BOJM BiNOYBA€THCA MOCTYNOBE
JNOCSATHEHHS MEX1 PO3YHMHHOCTI CJA0OPO3YMHHHUX COJIeH 1 TOMY B iCTOTHO
MiHEpaNi30BaHUX MPUPOJHHUX BOJAX CIOCTEPIralOThCSA  aMeTpabHO
HPOTUJIEKHI CITIBBITHOIIEHHS TOJOBHUX aHIOHIB i KaTioHiB: HCO3 < SO4% <
Cl; Ca%* < Mg?* < Na*.

['0JIOBHI 10HU € CaHITAPHO-XIMIYHMUMH TMOKa3HUKaMU OE3MEYHOCTI Ta
skocti mutHOT Bomu [4, 5). Timpoxap6onatn (HCOsz’) y mnwuTHi Boji
BU3HAYAIOTh JIyXKHICTh, sKa y (hacoBaHMX BOJaX MOBHHHA OytH < 6,5
mmoas/am3. Cymbgpatu (SOs27) B kimbkocTssx mnoHaz 500 Mr/mM3 HajgaroTh
BOJIl TIPKYBaTO-COJIOHYBATOTO MPUCMaKy, BOHH HECHPUSITINBO BIUMBAIOTH
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Ha [UIYHKOBY CEKpEIil0 1 MOXYTh CIPHYMHIOBATH UCIETNICHYHI SBHIIA
(0COOMBO TIPH OJHOYACHOMY BEJWMKOMY BMicTi Mg2*), Tomy ix HOopMa y
nuTHIA BoAi moBuHHA 6y < 250 (500) Mr/mv3. Xnopum (Cl7) Hamarots Bomi
COJIOHYBATH MPUCMaK i HECIPUATIMBO BIUMBAIOTh Ha [Ty HKOBY CEKpELLtO.
Ocpb yomy Bmict Cly nutHili Bom He moBuHeH mepesunryBatd 250 (350)
Mr/mm3.

Bucoky (i3ioNoridyHy aKkTUBHICTP Ma€ Kalbllii, — BiH BHKOHYE B
Oprasi3Mi pisHOMaHITHI (QyHKIi, Taki Sk (OPMYyBAaHHS KICTKOBOI TKaHWHH,
MiHepami3anist 3y0iB, peTyJHIlis BHYy TPIIHROKIITHHHIX MPOIECIB, perysmis
MpoIleciB HEPBOBOI MPOBIMHOCTI Ta M'SI30BUX CKOPOYECHb, MiITPUMAHHS
cTabimbHOT cepleBoi AisnmbHOCT. MOro HaamMImOK B OpraHiBvMi Mose
CIIPUYHMHUTH apTPUT, OCTEOUCTPOdit0, ocTeodidbpo3, M’ 130By ClIadKiCTh Ta
iH. JedimuT ke Kadplifo € NMpuauHOl 147 3axBOpIOBaHb (OCTEONOPO3Y,
Taxikap/ii, apuIMil, MOOUTIHHS PYK 1 HII, HUPKOBOI Ta MEYIHKOBOI KOJIKH,
HigBuUIIeHOi ApaTiBmmBoctiTomo) [6, 7]. Bmict Ca?*y dacosanux Bojax
nosunen 6yt < 130 mr/mm3, ane 3a pexomenmanismu BOO3, onmumansauit
fioro BMicT BU3HadaeThes B miamazoHi 20-80 mr/mms.

HaiiBayximmBiMM ~ BHYTPIIIHBOKIITHHHAM ~ €JIEMEHTOM € MarHii.
Hopmanpamii piBerb M@ B opranismMi HeoOXimHUH mist 3a0e3nedeHHs
6araTboX >KUTTEBO BAXKJIMBUX MPOIECiB; OCOONMBE BiH 3MILHIOE IMYHHY
cucteMy. HaamipHaa >k kinmbkicte M@ cnpuuunHse nocnabiioBaibHUR edexT.
A 31 3HIXEHHSM KoHIeHTparii Mg B kpoBi CHOCTepiraroTbCsi CHMITOMHU
30yKeHHST HEpBOBOi CHCTEMHM aX N0 CyAoM. 3MeHmeHHs Bmicty Mg B
opraHismi Npu3BOUTh N0 30uIbIIeHHs BMicTy Ca, HagMipHa KilbKicTe Mg —
no pedpimutry Ca i P. Ockinbkd OCHOBHa wacTuHa Mg mnoTpamsie 1o
OpraHi3My JIOJUHH 3 IPOAYKTAMH Xap4yyBaHHs, TO [TUTAHHS MIOAO 3HAYCHHS
KOHIEHTpalii Mg2* B MUTHUX BOJAX € AMCKYCilfHUM, aje Taka (opMa MarHito
XapaKTepU3yeThCsl OUIbII BIPOTIAHUM CTyleHeM Oi0OHaKONWYEHHs, HDK
Maruiii y mpomaykrax xapuyBaHHs. [IpumyckaroTte, mo BMicT Mg2* B mutHrX
BOJIAX MOXeE OyTW BHUPIMIANEHUM U TUX JIONCH, SKi OTPUMYIOTh HOTO B
HE3HAYHUX KUIBKOCTSX i3 MPOAYKTAMH Xap4yyBaHHs, ajie B TOH e 4ac I1'I0Th
BOJy 3 BUCOKUM BMicToM MQ?*. BuABIEHO 3B 430K MiK BMIiCTOM MAarHilo y
BOJII ¥ cepIIeBOMY M 531, Y CKEJISTHOMY M 531 i KOpOHApHHUX apTepiax [5, 6].
HopmatusHuii BMicT Mg2*y dacoBanux Bojgax noBuHeH 0yTH < 80 Mr/mm 3,
ame 3a pekoMenmamiamu BOO3  iioro onmuManeHmit  Bmict MgZ*
BU3Ha4YaeThCs B miarmazoni 10-30 mr/mm3.

Hatpiit € KHUTTEBO BaYTUBUM M DKKITITHHHUM Ta
BHYTPIIHBOKIITAHHAM ~ €JICMEHTOM, sKAH  3a0e3nedye  HEOOXTHY
OydepHICTh KpOBI, PEryJIO€ KpPOB'SHHA TUCK, BOJHHHA OOMIH, aKTHBI3Y€
TpaBHi (HEPMEHTH, PETYJIFOE HSPBOBY Ta M'I30BY TKAaHWHHU. [3 BMICTOM HATpitO
MOB'SI3YIOTh TAKOXK CIPOMOXKHICT TKAHHH YTPUMYBaTH BOAy. IIpu BHCOKiit
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koHneHTpanii Na* (Bommouac nedinur Ca2*) ytsoproethca crenugigna
nyxHa ¢docdaTaza, mo € OIOXIMITHIM MapKepoM TaKWX 3aXBOPIOBAHb SK
0CTEeOTnopo3, ocreoMaismis [5, 6]. BBakaeTbes, mo 3arajbHa 3MiHA
MiHEpaIBHOTO CKJIady MHUTHOT BOJIM IIO3HAYAETHCS HA 3M0POB'T JIFOIMHN Yepes3
faraTo poOKiB, a 3HWKeHHS KoHueHtpamii Ca’* i Mg?* B mummili Bomi
BIIOMBAEThCS HA CaMOMOYYTTI MPAKTHYHO MHTTEBO. Na* € caHitapHo-
TOKCHKOJIOTIYHAM TMOKa3HUKOM O€3MeYHOCTI Ta sSKocTi mUTHOI Bomm [4] i1
fioro BmicT cxmamae <200 mr/mm3.

HeratuBHuiI BIUIMB Ha OPraHi3M SIK JIFOJMHHU, TAK 1 TBAPUH CIIPABILIE
neMmiHepanizoBana Boma [6]. Bceranoenmeno [8, 9, 10|, mo 3araipHa
MiHepati3amiss NUTHOT BOJY MOBMHHA CTAHOBMTH He MeHm 100 mr/mv 3 (200-
400 wmr/mmM® g xopumHo-cyibdatHEX 1 250-500  Mr/opmd i
rizpokapGoHaTHEX Box) i3 BMicToM HCO3 < 30 mr/mv3, CaZ* < 30 mr/mm3,
ayxHocti < 6,5 mmous/mm3, Na*t < 200 mr/mv3, B < 0,5 mr/mm3, Br < 0,01
Mr/mm3.

Hoseneno [11], mo nutHa Boja mimBumeHoi Minepamizamii (3050 +
10,9 mr/mm3) ta xopcrkocti (8,6 + 1,7 mmoiws/mm3) — (paxTop BHCOKOT
IHTEHCUBHOCTI, SIKWH MO’Ke€ HECIIPUATIMBO BIUIMBATH Ha crenudiuni ¢yHKIi
JKIHOUOTO OpraHi3My, a caMeé Ha MEHCTpyalbHy Ta IITOPOJHY, a TAKOX Ha
NpOTIKAHHS BariTHOCTI W TMOJIOTIB, 1, SK HACHIOK, — Ha OpraHizM
HOBOHapOKeHOro. Takuil SIKICHUA CKIaZ BOOM MOXe OOyMOBIIOBATH i
MiIBUIEHY  TIHEKOJOTiYHY  3aXBOPIOBaHICTe.  ExcrepuMeHTaIbHUM U
JOCTIDKEHHSIMU OyJI0 JIOBEEHO, L0 BOJA MiBHILEHOI MiHepami3alii mMae
eMOpIOTOKCHYHY [if0, LI0 NPOSABIAETbCS BTIPATOI0 MAacH Tila TBapuH,
MOPYWEHHSM PEryJSPHOCTI  €CTPAIBbHOTO IHMKIY Ta  30UIbIICHHIM
npeAiMIUIaHTaliiHOl 3arubeni SHUEKITHHN 1 3HIDKEHHSIM MacH IUIOAY.

IMutHA BOIA 3 MIABHMIICHOI MiHEpaNi3alli€l0 BIUIMBAE€ HA CEKPETOPHY
JUSUTBHICTh IUTYHKY, MOPYIIY€ BOJHO-COJILOBHH OajaHC, 10 MPU3BOAUTh JIO
pi3HUX HebOakaHWx (I3I0JNOTIYHUX BIAXWIEHH B OpraHismi (meperpis
YCHEKOTHY TOTOAY, HOPYIICHHS MOYYTTS BTAMYBaHHS CHpPAard, 30UIbIICHH s
riapodiTBbHOCTI TKAaHWH, 3MiHa CeKpellil NUTYHKY, TOCHICHHS HOTO MOTOPHOT
GyHKI 1 MepHUCTANBTUKM KHUINKIBHUKA Ta iH.). 3 iHIIOTO OOKy, TpHBase
BXKHMBAaHHA MaJOMIHEPai30BaHOT BOJIM MOXKEC BHKIMKATA 1 HECTPHUSATIHBI
¢i3ioNOTiYHI  TOPYIIEHHS B OpPraHiaMi (30KpeMa, 3MEHIICHHS BMICTY
XIOpUAIB y TKaHWHaX Ta iH.) [12, 13]. CiokMBaHHSA BOJM 3 3aHAITO MAaJIOIO
MiHEpaTi3alli€l0 HEraTMBHO BIIMBAE HAa MEXaHI3MH TOMEOCTazy, OOMiH
MiHEpaJIbHUX PEYOBHH 1 BOJM B OpPraHidMi (IOCHIIOETHCS BUAUICHH S
pimuan  — giype3). IloB'sI3aHO 1l¢ 3 BUMHUBaHHSAM BHYTPINIHBO- i
MO3aKIITHHHUX 10HIB i3 010JIOTIYHUX PioWH, iX HeraTHBHUM OamancoM. Ciifg
3a3HAYMTH, OI0 JEMiHepadi3oBaHA BOJa Ma€ HE TUIBKA HeE3aJI0BUIbHI
OpPraHOJICIITHYHI TIOKa3HWKH, a ¥ HEraTMBHO BIUIMBA€ Ha OpPTaHi3M
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mouuu [14].

3a MOXIMBUMH HACIIKM CIOKMBAHHS IMTHOI BOJH, 30igHEHOT
MiHEpaIbHIMH PEYOBHHAMMY, BUAUIAIOTh TaKi KaTeropii:

1) mpsMHuil BIUIMB HA CIM30BY OOOJOHKY MITyHKY, METa0OJi3M i
roMeocTa3 MiHepaJIbHUX PEYOBUH, iHII (YHKII OpraHizMYy;

2) HesHauHe HamxomkeHHs Ca?* i Mg2*; He3HaYHE HAIXODKEHHS
IHIIIX MaKpo i MIKpOEJIEMeHTIB;

3) Bmpam Ca?', Mg?* Ta [HmIHX MAakpOENEMEHTIB y MPOIECi
HMPUTOTYyBaHHS DKi;

4) MOXUIMBE 3pOCTaHHS HAIXODKEHHS B OPraHi3M TOKCHYHHUX
MeETaJiB.

Omxke, TpuBasie BXUBAHHS MATHOT BOJM 3 HAJUIMIIKOM a00 nedinutom
OCHOBHHX IOHIB (CKIAZOBHX MiHepasi3alii) MOMITHO BIUIMBa€ Ha 3[0POB'S
JIFOJIHH.

Tepurtopis MukonaiBcbkoi 001acTh, sIka HAJICKUTH JI0 CTEMOBO1 30HH,
XapaKTepU3y€eThCs CKIAJHUMU TiAPOTE€OJIOTIYHUMH YMOBaMH ()OpPMYBaHHS
HiI3eMHUX BOJ, II0 00YMOBIEHO I€0JIOTO-CIPYKTypPHUMHU OCOOIHMBOCTIMY,
MIPHUPOTHO -KIIIMATHYHUM A Ta TEXHOTCHHUMH bakTopamu. 3a
TiIPOTEOIOTTUHUMHU XapaKTEpUCTUKAMHU 00macTe  HaJIeKHUTbH J0
[IpruyopHOMOPCHKOTO apTe3iaHChKOTO OaceiiHy W YacTKOBO B MiBHIYHIM
4acThHi 10 YKPAiHCHKOTO KPHCTAMYHOTO MacuBy [2, 15].

AHani3ylouu BOJHI pecypcH 001acTi HeoOXiTHO 3a3HAYUTH, II0 BOHU
€ Iy>ke 00OMEeXeHUMHU — 3aJie’KaTh MEPEeBaKHO Bil MPUTOKY 3 IHIIMX PETiOHIB
KpaiHu. 3a MUTOMUMH OKa3HUKaMHU BOJHUX pecypciB (Ha OJMHUIIO IIOLI i
Ha OJHOTO MeEIIKaHIs) oOjacTe 3aliMae OJHE i3 OCTAaHHIX Miclb cepen
obnacrteit Ykpainn) [1, 2, 16].

BogonocrayanHs OiMBIIOCTI HAaceJeHHX IYHKTIB 0O0Nacti, B TOMY
gyucim MUKonaeBa, 3/CHIOETBCS 3 MOBEPXHEBUX BOJHHX JDKEPEN, a came:
piuok [uinpa, IlisnenHoro byry, Cuntoxu, [Hryiy. ¥V CUIbCBKHX HACENCHHX
MyHKTaX Ta paiOHHMX IIEHTPax BUKOPUCTOBYIOTH MiI3eMHI mkepena [16].

3rinHo maHux ctatucTiuHOi 3BiTHOCTI 2TII — Boarocm (piuHa) [16,
17] ynpomosx 2021 poky 3 MpHUPOAHUX JDKepen obnacti OyJio BimiOpaHO
193,16 mma. M3 Bom, 1o Ha 60,036 MH. M3 MeHIIe, HiK Y MONepPeTHLOMY
poui. 3aranpHuil o0Ocsar BukopucTaHoi Bomu cranoBuB — 169,108 218,14
(Menme Ha 49,032) MIH. M3, 30kpeMa Ha rocHoAapChKO—MUTHI MOTpedu —
26,821 (Menmie Ha 0,738) mMmH. M3, Ha BUpoGHUYi — 87,139 (MeHnute Ha 5,811)
v, M3, Il mimeMHOi BONM I MOKA3HMKM Oyl TaKMMH: BCHOTO
BUKOpucTaHo — 9,078 (menme Ha 1,772) mma. M3 Bomu, 30Kpema Ha
roCro apchKO—TUTHI MoTpedu — 6,436 (Menme Ha 1,359) mmH. M3,

Pe3ynbTaT OIHKK PiBHS BHUKOPUCTAHHS PIYKOBOTO CTOKY Y HWKHIM
nuHI Oaceiiny piuku IliBpennmii byr 3a mepion 3 2016 mo 2021 poku
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IOKa3aHo Ha pucyHKax 1 Ta 2.
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PucyHok 1 — Ilunamika Bogo3za6opy y MukoJiaiBebKiii o61acti
(MDxepeno: aBTopchka po3po0Ka 3a JaHuME cTaticTiyHo1 3BitHOCTI 2TTI — Bozroch

(piunHa)

CnocrtepiraeMo  TEeHACHIIIIO 3MEHIIEHHS  BOJ03a00py, IO
CHPUYNHEHO 3MEHIICHHSIM BUPOOHUYNX MOTY)KHOCTEH, @ TAKOK 3MEHILCHHS
PIUHUX CTOKIB BoIHHX 00’ekTiB [16, 17, 18].

Haii6inpimr  BojocmoOXKMBarodi ramy3i €KOHOMIKM B obyacti — 1e
NPOMUCIIOBICTh Ta €HEepreTka, Ha ix 1moTpeOM 3a 3BiTHMH mepiof
BUKOPHUCTaHO Oym3bko 46, % BiJg 3arajbHOTO 0O0CSTY BUKOPUCTAHUX BOJ
(tabn. 1) [16]. IToTpedu 3 BOAOKOPHUCTYBaHHS Ha CUIbCHKE TOCHOIAPCTBO Y
2021 poui ckiamu 68,4% Big 3araJbHOTO 00CATY BHKOPHCTAHUX BOJ IO
obmacti B 1uimomy. Ha 1TpetroMy Micli — JKMTIOBO-KOMYHallbHE
TOCIOJIapCTBO, Ha MOTpeOH sKoro BUKOpHUcTaHO 20% Bif 3aragbHOTO 00’ eMy
BUKOPHCTaHHS BOJ B 00JIACTI.

VY 2021 poui y 3B’s13Ky 3 MiiBHIICHHSIM TapudiB 3a BOIOCIOKHUBAHHS
Ta OUII EKOHOMHE BOJOKOPHUCTYBaHHsS, /i1 IOTpe0 KUTIOBO-
KOMYHAaJIbHOTO I'OCIIO/IapCTBA BUKOPUCTaHHS BOJM 3MEHIIWIOCH Maike Ha
10 %.

IopiBHsUIbHY XAapaKTePUCTHKY JAMHAMIKM BHKOPUCTAHHSA MPICHOT
BOJM JUIA MOTPeO Pi3HUX raiy3eil 300pa)KeHO Ha PUCYHKY 2.

3a jpocmimkyBaHui mepiox 2016-2021 pokiB cmocTepiraeThes
3MCHIIICHHs BUTPAT MPICHOI BOJM HA TOCIOJAPCHKO -IUTHI MOTPeOu.

B oOnacti rocmomapchKO-IUTHE BOJOMOCTAYaHHS  HACEJICHHS
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3MHACHIOETHCS 72 KOMyHATBHUMH, 99 BITOMYHMHU, 267 CUTbCHKUMH Ta OJHUM
MDKpallOHHIMH BOJONpPOBOJaMH. IloBepxHEBi BONOHMH € DKeperaMu
BOJIONIOCTAYaHHS HA BOCBMHM KOMYHQIBHHX, TPbOX CUIBCBKHX, OJHOMY
BITOMYOMY Ta OJJHOMY MDKpaHOHHOMY BOJOTIPOBOJAX, Ha BCIX iHmuUX — 1115
MBEMHNX JDKepesl BOIOTIOCTaYaHHS.

Tabmut 1 — BukopucTanHs BOAM MiANPHEMCTBAMH rajiy3eii e KOHOMiKH
y 2021 poui y MukoaaisebKiii o0macri, man. m® [16, 17]

Bukopucrano VY Tomy ymcmi
lany3p eKOHOMIKH BOJIM, BChOTO | TOCIOAap ChKO- BHp OOHMY1
TIUTHI OTpP e0n noTp eou

[Enepreruka 61,64 0,286 61,358
M etay priifHa Ip OMICIIOBICTB
(K0J1EOp OBA) 4,461 0,496 3,965
M arnHOOy 1y BaHHS 8,495 0,423 8,071
DK utinoBo-koMy HasIb He 33,752 24,322 9,428
rocroiap CTBO
(CiibChKE rOCroiap CTBO 54,047 0,296 0,406
X ap4oBa 1p OMHCIIOBICT 3,163 0,226 2,937
TpancnopT 0,328 0,229 0,092
[1p oMucioBICTH Oy TiBEIbHUX
MaTep ianiB 0,516 0,026 0,490
[HIm ramy3i 2,702 0,813 0,392
[Bcooro 169,108 27,117 87,139

IlimemHui Bomm, ski MOOyBalOThCcs Ha TepUTOpil MMUKONATBCHKOT
00acTi, TOJJOBHUM YHHOM Wy Th Ha 337I0BOJICHHS T'OCIHOAPCHKO -TTOOYTOBUX
Ta NUTHUX TOTpeO HacereHHs. Po3momin Bom03a00piB MO TUIOMI JIyKe
HEepIiBHOMIpHHII, B CepeaHbOMY 110 00JacTi (32 JAaHIMHU IOIIEPEHIX POKIiB) HA
10,5 ¥m? wiomi 3Haxomuiacs | CBEPUIOBHHA I TOCIIONAPCHKO-TTHTHOTO
BojonoctayanHs [16].

OmHak, Ha CHOTOAHINHIA JeHb, Ha TepUTOpil 0OJACTI € 3HAYHA
noTpeba y I0JaTKOBili MOTYXHOCTI BOJ03ab0piB sAKa cKiajac 5,5 MJH. M 3/pik
[19].

Taki naHi cBimuaTe MpPO HEOOXIOHICTE NONIYKy albTepPHATUBHUX
JUKepel THTHOTO BOJONOCTA4aHHS Ta MOXJIMBOCTI BHKOPHCTOBYBATH
MMOBEPXHEBI BOJM PETIOHY.

3abip Bogu 3 piukm IliBrenHmit Byr Ha BEHpOOHWYI, rOCHOJAPCHKO -
noOyToBi Ta mmTHI mOoTpebu Ha TepuTopii MukomaiBchkoi 06macTi
3MICHIOETBCS Yy TPHOX CTBOPAX, XAPaKIEPUCTHKY SIKAX HABEICHO Y
Tabmmmi 2.

VY ctBopi Oinst M. [lepBomaticek 3a6ip Boau 3 piuku IliBnennunit byr
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3nificHioe  komyHaneHe TmimmpuemMctBo KII  «IlepBoMaiichkuii MIiCHKHA
BojziokaHai». [TiHATY BOXy mepenaloTh Ha OYWCHI CIIOPYM BOJIOMIPOBOY 3
3araJbHOI0 MPOEKTHOO MOTyXkHicTI0 45,0 THe. M3/n00y (3 ypaxyBaHHSM BCix
JoKepes BojornoctadanHas). Ha odncHuX cropyaax 3ifiCHIOIOTECS HACTYIHI
cTamii OYMINEHHS: KOATyJIIILis, BifCTOIOBaHHS, (UIBTPYBaHHI HA CKOPHUX
(dinpTpax Ta 3HE3apakyBaHHS XIOPBAITHOM.
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PucyHnok 2 — luHamMika BHKOPHCTAaHHS BOAHHUX pecypciB y MukoaaiBebKiit
obJacri
(Txepeno: aBTop chka po3po0Ka 3a JaHHMH CTaTHCTUYHOT 3BiTHOCTI 2TTI — BoAroCH
(piuHa)

JIis 3a710BOJICHHSI BUPOOHUYHX Ta TOCIOIAPCHKO -MIOOYTOBUX MOTPEO
HaCeJIeHH, 3MiCHeHHs BoJoNocTadaHHsA M. KOkHOyKpaiHCBK 3a0ip BomM 3
p. IliBnennuit Byr 3mificHioe koMyHanbHe mimnpueMctBo BIT «IOxHO-
Vkpainceka AEC» 11X BOJIOMPOBITHO-KaHAMI3AIIMHOTO TOCIOJApCTBA Ta
TEeIUTOBUX MepexX. Bimidpana Bona momaeThes Ha JBa MalIaHIYUKH OYHCHUX
CIIOPYZ BOJOTPOBOAY 3 MOTyXkHicTIO 1o 19 tnc. m3/pik xoxkuuil. OCHOBHI
cTafii OYMINEHHS: MEXaHIYHe ounieHHA (OapabaHHI CITKM), XIOpyBaHHS
(IepBUHHE 1 BTOPWHHE), OCBITICHHs (KOHTAKTHI OCBITIIOBAYi).

IoBepxaeBuii BomO3abip Oimst M. Bo3HECEHCHK 3AIMCHIOETHC S
KOMYHaJbHUM MANpHeMCcTBOM «Bomomoctauanus M. Bo3neceHchk». 3abip
nmoBepxHeBoi Bogu 3 p. IliBaeHHW bByr 3milCHIOETECS IS TIOTIOBHEHHS
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M3EMHOTO BOJOHOCHOTO TOPHM30HTY CBEP/IOBHH, pO3TAIOBAaHWX Ha
iHOUBTpanifaIX 1oMIX. OCHOBHUM [DKEpPEIOM IUTHOTO BOJOTIOCTAYAHHS M.
Bo3HeceHChK € mim3eMHi BOW, SKi MiTHIMAIOTECS 3 33 CBEpIOBHH.

Tabmus 2 — XapakTepucruka Bogo3aéopis Ha piuni IliBnennuii Byr

Boanmit Bincrans Micne O0'em Bun
00’eKT Big po3Taly BaHHS 3a0paHoi | BOJOKODPHUCTYBaHHA
rupia, BOIH,
KM M /1106y
piuxa 239 m.IlepBomaticek, | 7877,00 BHp OOHMUI,
[1iB nennmit 2 KM BHIIIE rocroap cbKo-
Byr MicTa o0y TOB1, IUTHI

notpebu, Ip OMHUBKa
(GUTBTPIB OUMIIEHHS

BOJIOTIP OBiTHOT
BOAU
153 ¢. OnexciiBka, 35356,15 BHp OOHMYI,
BMILIE rocroap CbKo-
HACEJIEHOT O o0y TOBI Ta MUTHI
Iy HKTY noTp €0
97 M. Bo3HeceHChK, 7000,00 BHP OOHHY1
2 KM BHILIE MoTp e0H,
MicTa MOTMIOBHEHHS
MiI36MHOTO
BOJIOHOCHOTO
rOp U30HTY
CBEp IJIOBUH

Jocepeno: agmopcoka po3pooKa 3a OaHUMU CIMAMUCIUYHOL 36IMHOCME
2TII — 6ooeocn (piuna)

3a pesyipTaTaM¥ aHali3y 3MIHA TOKAa3HHWKIB SKOCTI BOJM y pidIii
[MiBrennuit Byr y Mexkax 3rajaHuX HHTHHX BOJ03a00piB 3a mepion i3 2016
mo 2021 pOKM HITKO TPOCTEKYEThCA, IO Yy JKOJHOMY CTBOpi BOJa HE
BimmoBimae  BuMoram OaxaHoi sxocti. Takoxk, y BcCiX CcTBOpax
CIIOCTEPIraeThCsl MOCTIHHE TEPEBUIICHHS TTOKA3HUKIB O€3IMEYHOCTI Ta SKOCTI
3a mokasHukamMu XCK, cmomyxm asoty, cymedatu, docharmn i CITAP, ay
ctBopi M. IlepBoMaiichk H0JATKOBO 32 XIOPUAAMH.

3a pe3yiapTaTaMM OLIHKM 32 OPTAHOJICNTHIHHMH IOKAa3HUKAMHU
BCTAaHOBJICHO, III0 BOja Oyia BiIMIiHHOI SKOCTI Y BCiX CTBOpax.

3a cepelHIMH 3HAUEHHSIMH 3arajbHO-CAHITADHHX  XIMIIHHX
MOKA3HUKIB fKICTh BOIM y BCIX HyHKTaXx 3a0opy Boaum Oyna 2 Kiacy.
Haiiripmra cutyaris cnoctepiranach y IMyHKTI M. IlepBoMaiChK, 1e SKICTh
BOJM TOTipIIyBanach 10 4 knacy, To6To HeGaxaHOI IKOCTI.
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Takoxx y ctBOpi Bojo3abopy M. [lepBomaiichbk HaHTipIm 3HAYCHHS
TOKCHKOJIOTIYHUX XIMIYHUX ITOKa3HHKIB. SIKICTH BOJM 3a OCTaHHI POKH Y BCiX
MyHKTaX 3a00py BOJAM MOTIPUIyBajachk 0 PIiBHS 3aJ0BUTBHOI SKOCTI.

IlincyMKOBI pe3yNbTaTH OWIHKKA 3a 3HAYCHHAMH IHTETpaIbHUX
iHAeKCiB (Tabimrd 3) moKasaiy, IIo 3a CepeiHIMU 3HAYEHHSIMH SIKICTH BOIU
OI[IHIOBAJIACH JIPYTHM KIaCOM HPOTATOM BCHOTO MEPIOJy CIIOCTEPEKEHHS i
OIIIHIOBAJIACH SIK «J00pa», YuCTa. 3MIHIOBAJIMCH JIMIIE MiIKIACH SKOCTL Y
MicIsIX Bomo3abopiB M. Bo3HeceHcsk Ta ¢. OnexciiBka Bim Jy»e 4HCTOI 10
IPUHHATHOT AKOCTI; y Micii Bojo3abopy M. IlepBomalickk Bim umcToi 10
cnabko 3a0pyaHeHOi MPUHHATHOI SKOCTL. 3a HAWTIpIIMMHU 3HAYCHHIMHU
SKICTh BOMM B OCHOBHOMY BHM3HAQYajiach TPETIM  KIAcOM  SIKOCTI 1
OI[IHIOBAaNlACh IK TepexifHa 3a SKICTI0 Bl «I00poi», dYucToi 10
«3aI0BUTBHO, crmabko 3a0pymaeHoi. Jlume y 16,67% BunamkiB 3a mepion
CHOCTEpEXXEHHS Boga Oyna «moOpay,dncta mpuiHATHOI skocti. Hairipmri
MOKa3HUKKM SIKOCTI BoaM Oy y Micui Bomo3abopy M. IlepBomaiichk, ae
CHOCTEPIrajJoch MOTIPIIEHHS A0 cIa0ko 3a0pyaHEHOI BOIAM 3 yXWIOM 0
KJIacy «00MeXeHO NpHuaaTHOD HeGakaHOI IKOCTI.

Tabmums 3 — Kiacn sixocri Boau p.IliBnennuii Byr y micusx
B0/103200piB 32 3HAYEHHAM iHTerpajibHOIO iHAeKCcYy 3a0pyIHEe HHS
CtBOp Poxu cnioctep exeHHs
criocTep exxeHHst 2016 | 2017 [ 2018 | 2019 | 2020 | 2021
3a cep eAHbOp IYHIMI 3HAYEHHSIMU TOKa3HUKIB
M.Bosnecencsk  |1,85 [2(1)] 1,92 [2(1)]]1,96 [2(1)]
c. Onekciieka 1,88 [2(1)] 1,95 [2(1)] 1,93 [2(1)]
3a HalTipIIMMHU 3HAYCHHSMH OKa3HHUKIB

M. I1ep BomMalicbk

2,51 [2-3]]2,57 [2-3]
2,52 [2-3]
3,08 [3]

M.Bo3sHecencbk 2,67 [2-3]

c. OnekciiBka 2,54 [2-3] |2,58 [2-3

M. TTepsomaiicek| 3,17 [3] [3,33[3(4)] 3,0 [3] | 3,08 [3]
IDicepeno: asmopcwvka po3pobka

3,17 [3]

Y wMexax mochmmpkyBaHOi OUITHKH B OaceidHi IliBmenHoro Byry
nepeBaxxae 3a0pyMHEHHs OpraHIYHUMH CroTykamu. HaiOinpmmuili BHECOK y
cyMapHe 3a0pyIHEHHS BOJU PIYKH B MeXaxX MUTHUX BOJ03a00PiB, HAJEKUTD
€KOJIOTO-CaHITAPHUM IOKa3HHKaM, HaliMEeHIINHA — KOMIIOHEHTAaM COJIbOBOTO
ckiany. IcTOTHI mepeBUIIEHHS PEKOMEHAOBAHWX 3HAYECHb KOHIICHTpALii
3a0pyHIOIOYMX PEYOBUH 32 TIF€HIYHMMHU Ta EKOJOTIYHUMHU KPHUTEPiIMHU
BiI3HaueHi 3a BMicToM ¢ocdaTiB, HITPUTHOTO W HITPATHOTO a30Ty.
[IpucyTHICTP TaKMX PEYOBHMH Y BOJI HE TUIBKM MPHUCKOPIOIOTH MPOLECH
eBtpodikamii [18], a # pobaath i He NPHUIATHOIO I MHUTHOTO
BUKODHCTaHHS.
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VY nmaHOMy HOCHimKeHHI OyJ0 BHKOHAHO IOPIBHSHHS ITOKAa3HUKIB
SKOCTI BOJOM y CTBOpax Bojo3abopy 3 p. IliBmennmit Byr ma Tepuropii
MuxomaiBcbkoi 007acTi 3 MOKAa3HMKAMH  (hi3i0JIOTIIHOT ITOBHOIIHHOCTI.
MeToro TakdX JOCHIDKEHb OYJI0O BCTAHOBUTH Ha CKUIBKH 1 IO SIKHX
nmapaMeTpax HeoOXiTHO JTOOYHIIYBaTH PIYKOBY BOIY, 00 BOHA BiMIIOBigaIa
0a’kaHOMY CTaHIAPTy Ta BUMOTAM SKOCTI TUTHOT BOJI.

I3 o3HaueHmx Bume AeB’SATH  mapaMeTpiB  diziomoriuHOT
MOBHOMLIHHOCTI [4] OWiHKY OYJI0O BUKOHAHO 3a CEMU MOKAa3HUKaMU: 3arajbHa
KOPCKICTh Ta JIY>KHICTh, Kaiid, KaJbI[ii, MarHiid, HaTPiil Ta CyXuil 3aJUIIOK.
INopiBHAIBHY XapaKTepHCTUKY IIOKa3HWKIB SKOCTI BOJM Yy CTBOpax
CIIOCTEPEXKEHHSI 3 ONTHMANBLHUMH TOKa3HWKaMu 3a naHuMmu 3a 2021 pik
HaBeJICHO y Tabummi 4.

Tabmus 4 — loka3Huku ¢iziosoriyHoi MOBHOLIHHOCTI MiHepaJbLHOro
CKJIaAy BoAu B Micui muTHOro Bogo3adopy p. IliBnennmii Byr Ha Tepuropii
MukoJsiaiBcbKoi odJ1acti 3a ganumu 3a 2021 pix

CTBOpH CIIOCTEP EXEHHS [iarazon
[Toka3HuKH . HOpP MaTHBHHUX
m.ITepBomaiicek | c. OnekciiBka | M. Bosnecencbk
3Ha4yeHp [25]
ifgz:Zin 6.2" S5 £9_ 1,5-7,0
’ 52+ 7** 5,6 +7,1 6,2+ 8,0 o
MMOJTB/KY 6.1M
arajnHa
J3Iy>KHiCTI> 4 N 2.6 0,5-6,5
’ 5,0+ 6,0 52+6,2 5,0+6,3 —
[MMOJTB/KY 6.1M
Kami, 395 505 B3, 520
v/ 253+552 | 294+667 | 27,6+672
Kasb i, 68.1 67.1 76.7 25.75
/v’ 60,1 +80,2 | 52,1+842 | 68,1+842
M arHiii, mr/mm 33,6 38,1 33,6 10-50
26,4+ 38,4 33,6 + 484 26,4+ 384
Harpiii, mr/am° 39,5 50,5 36,3 2-20
25,3 + 55,2 29,4 + 66,7 24,3 + 45,6
Cy it 536.1 512,6 541,2 200-500
o 4202+ 6433 |471,4+ 5583 520,2+599,3 )

Ipumimra: * cepeone 3nauenns noxazuuxie, **oianason cepeOnvbOpiyHUX
3HAYEHb NOKA3HUKIB

IDicepeno: asmopcvka po3podka

3a pe3ysibTaTaMM Tiri€HIYHOI Ta EKOJIOTIYHOT OI[IHKK SIKOCTI BOJH
OyJI0 BCTAaHOBJICHO, IIO B JKOJHOMY CTBOPi Bos03abopy 3 p. Ilismennuit byr
SKICTh BOJM HE BimmoBimae Oe3nedHoMy piBHIO. OTpuMaHi pe3ysbTaTH
OIiHKK (Hi3i0NOTIIHOT 30aJlaHCOBAHOCTI MIHEpPaJbHOTO CKJIQJY BOJM, SIKa €
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TaKOX BXJIMBUM (aKkTOpoM HOpMYBaHHS 300POB'S HACENCHHS, BKa3yIOTh Ha
MiIBHUINCHI KOHIICHTpaIlil Ta He30aJaHCOBaHICTh MIHEPaJbHOTO CKJIay BOJU
Yy KOHTPOJBHHX CTBOpaX, IO MOXE HETaTHBHO BIUIMBATH HAa 3J0POB'A
HaceneHHA. ODKe, € HEOOXHICTE TNPOBENECHHS JOOYWIIECHHS IOBEPXHEBO 1
Boqu p. [liBpemHmit Byr no HOpMAaTHBHHX TOKa3HHKIB Y BHIAJKy
BUKOPHUCTAHHA 1i I MUTHUX NMOTPeO HACENCHHS PETIOHY.
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OIIHKA TIOTEHIIAJTY EHEPTO3EEPEXEHHSI
B CEKTOPI 3ATI'AJIBHOI'O JIEPJKABHOI'O YIIPABJIIHHSA
TA HEKOMEPIIMHUX OPIAHBAILIMI

Mansipenko O. €., KaH], TeXH. HayK, CTapIl. HayK. CIIBp00., MPOB. HAYK.
cmiBpo6., Maiictpenko H. FO., kanxa. Texd. HayK, CTapll. HayK. CIiBpoO.

Incmumym 3azanvnoi enepeemuxu HAH Ykpainu, m. Kuis, Yxkpaina

Anorauis. [lorenmian enepro3bepexeHHs Ha OyIb-IKOMY i€papXidHOMY
piBHI TOOYIOBH ©KOHOMIKM BHU3HAYa€ThCs 3a [OKA3HHMKAaMH  CHEpTeTHYHOI
edexTHBHOCTI Ta oOCsAraMy BIPOBA/DKEHHS 3axomy 3 eHepro30epexeHns. Llei
MOKa3HUK BHKOPUCTOBY €ThCS TP M 1P OTHO3Y BaHHI CHEP TOCTIOKMBAHHS 3 Y TOYHCHHM
HOPMATHBHHUM METOZIOM IIPpOTHO3YBaHHs PiBHIB €HEPTOCIOKUBAHHS 3 Y axy BaHHIM
€KOJIOTIYHHUX, TEXHOJOTIUHUX Ta CTPYKTYpHUX paktopiB. list upx (akTopiB OXOILIIOE
OLIBIIICTh CKIAOBUX, IO BIUIMBAIOTH HA CHEPTOCIOKUBAHHSA B CKOHOMILI Y Kp aiHu
Ha cepeIHbOCTP OKOBUH Ta JOBrOCTP OKOBUH TepMiH. [loTeHmian eHepro3oep exeHHs
HOJUIAEThCA Ha CTPYKTypHMH Ta TeXHONOTiUHMA. CTPYKTypHHH HE 3aBXKIU €
EKOHOMI€I0. BiH Moxe OyTu mep eBUTp aTOI0 €HEpTOp ecy P CiB Ip M 30UIbIIIEHH] YaCTKH
CeKIlii eKOHOMIKM B ii 3aranbHii CTpYKTypi. Y CTarTi NpHBEIeHO OCOOIMBOCTI
CHEPTOCIOKMBAHHS ~ CEKTOPY  3arajJlbHOr0  JICP)KaBHOTO  YNPaBJIHHA  Ta
HEKOMepIifHMX opraHi3amii. OIIHEeHO NpPOTHO3HI OOCATH eHepro30epexeHHs Ta
00CSTH TP OrHO3HOTO CHOXKMBAHHS TAJMBa Ta €JIEKTPOEHEpTii y BUOpaHMX CEKIisIX
€KOHOMIKH.

KurouoBi cjioBa: 1porHo3y BaHHs, HATHBO, CJICKTPHYHA CHEPTist, MOTCHINAI
CHEPTO30Ep CKEHHS, CTPYKTYPHUIA MOTCHIIAT CHEPTO30ep eKCHHS, TEXHOJIOTIYHH I
MOTEHIiaJI €HepTo30ep CKEHHS.

ASSESSMENT OF ENERGY SAVING POTENTIAL IN THE
SECTOR OF GENERAL PUBLIC ADMINISTRATION AND NON-
COMMERCIAL ORGANIZATIONS

Maliarenko O.Ye., candidate technical sciences, leading researcher,
Maistrenko N.Yu., candidate technical sciences, senior research

Institute of General Energy ofthe National Academy of Sciences of
Ukraine, Ukraine

Abstract. The energy saving potential at any hierarchical level of the
economy structure is determined by energy efficiency indicators and the volume of
implementation of energy saving measures. This indicator is used in forecasting
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energy consumption according to the specified normative method of forecasting
energy consumption levels, taking into account environmental, technological and
structural factors. The effect of these factors covers most of the components affecting
energy consumption in the economy of Ukraine in the medium and long term. Energy
saving potential is divided into structural and technological. Structural is not always
an economy. It can be an overexpenditure of energy resources with an increase in the
share of the economy section in its overall structure. The article describes the specifics
of energy consumption in the general public administration sector and non-profit
organizations. Estimated volumes of energy savings and volumes of forecast
consumption of fuel and electricity in selected sections of the economy.

Keywords: forecasting, fuel, electric energy, energy saving potential,
structural energy saving potential, technological energy saving potential.

JoctatHicts 3a0e3nedyeHHs KpaiHM BapTICHUMM, BHYEPIHUMH H
0OMeXeHHMH B 4aci Ta 00csrax najaMBHo-eHepreTnuHuMu pecypcamu (I1EP)
HHHI cTasio ()aKTOpOM BIDKMBAHHS KpaiHW Ta il HacelleHHs, B IEpIIy 4epry,
LIe CTOCYETbCS NaJMBa Ta EJICKTPOEHEPTil Il CKOHOMIKM Ta NajauBa i
Hacenenns. Iloctifine 3poctanus Baprtocti IIEP, ix HemoctaTHiCTh depe3
30poiiHy arpecito pocii, 3HUIIEHHS HEIO TeHEpYBaJIbHUX Ta IepeaBalbHUX
HpUCTPOIB 00YMOBIIIOE KapMHAIBHI 3MIHH CTPYKTYPH €HEPTrOCIIOKHBAHHS,
0 € BOXKJIMBUM TPH BH3HAYCHHI MOTPEOM B MalMBiI Ta CICKIPOCHEPTIl B
eKOHOMIII B3arajgi Ta i OrompkeTHIH dactuHi. OCTaHHA B SIKOCTI
iH(ppacTpyKTy pHOI JaHKU 3a0e3nedye (yHKIIOHYBaHHS BChOTO JIEPKaBHOTO
yIpaBIiHHSA, comiansHOl chepu Ta chepu 060poHHU.

MeToro JOCTDKEHHS € BU3HAYCHHS CHENH(IKH €HepTroCHOKHBaHHSI
rpynu cekuiit «Iami BE/l», BU3HaueHHS HAaNpsMiB CKOPOUEHHS CIIOKUBAHHS
EHepropecypciB Ta TPOTHO3HA OIIHKAa EHEPTOCHOXKMBAHHS OIO/DKETHHX
CeKIIilf eKOHOMIKH.

B ymoBax BoeHHHX ailf eHepro3abesnedyeHHs Oro/pkeTHOI cdepu, 10
SIKOT BITHOCUTBCS TaKoX Jlep>kaBHe yIpaBJiHHSA i 000pOHA € HaBBUYAITHO
AKTyaJIbHUM.

HaykoBol0 HOBH3HOIO JOCIHIDKEHHS € aHajli3 EHEeproCHOXKHBAHHSI
ceKIiii 0r0/pKkeTHOT cepu 3a peTPOCTIEKTUBHUN MepioJ 3 BUAUICHHSIM TpYI
CeKIIiif 3a HampsMaM¥ eHepPrOBUKOPHUCTAHHS, (HOpMyBaHHSA HAOOPY 3aX0AiB
i3 eHepro30epeXeHHS Ta OIHKAa IIEPEBUIPAT CHEPropecypciB BHACIIIOK
CTPYKTYPHHX 3MiH, 00YMOBICHHX MOXIMBUAM PO3MINPEHHSIM ITOCIYT.

I'pymu BuaiB exoHOMiYHOI AisiIbHOCTI, W0 ()OPMYIOTH CeKTOP
3arajbHOr0 /IeKABHOTO YNPABJIHHA Ta HeKOMepUiHHMX oprasizaniii.
OO0csiryu ix eHeprocrnoKUBaHHs.

Ckmag — CcexkTopiB  3araJbHOTO  AEPXKaBHOTO  YIPaBIiHHA  Ta
HEKOMEPILIHHUX OpTaHi3aliil mo o0CIyroByIOTs HOMAIIHI FOCIOJAPCTBA 3a
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BUJAMH €KOHOMIYHOI JMiSUTbHOCTI, BHJIUICHHA TPYIH HEKOMEPIIHHUX
opraHizaiiii 3a GopMOrO BIACHOCTI.

Cektop «3aranbHoro aepxaBHoro ympasjiiHus» (31Y) Bxmouae
OpTaHHU Jep>KaBHOTO YHPABIIHHS [[EHTPAIBHOTO, PETIOHAIBHOTO 1 MiCIIEBOTO
PIBHS, YCTAaHOBH, SIKi (IHAHCYIOTHCS 3 JEP’KAaBHOTO YU MICIIEBHX OIO/DKETIB 1
CTBOPEHi [UIsl HaJaHHS HEPUHKOBUX TMOCIHYT iHIWBIIyalbHOTO XapakTepy 3a
TAKAMH BUJAMH JISUTBHOCTI, SK OXOpOHA 370 POB’S Ta COIiajbHa JOIIOMOTa,
OCBiTa, JBUIBHICTE y cdepi BIAMOYMHKY 1 po3Bar, KyJbTypH Ta CIOPTY, a
TAKO)K MOCIYr KOJICKTMBHOTO Xapakrepy B JEpPKaBHOMY YIPaBIiHHI,
miOrpuMIi  mopsAaky 1 Oesmexkd, O0OOpOHI, Haylli Ta HAyKOBOMY
00cIyroByBaHHI (CUIbCHKOTO TOCTOIApcTBa TOIO). Pecypcu mux omHHUIB
(GbopMyIOTECSI, B OCHOBHOMY, 3a paxyHOK MOJATKiB 1 BigpaxyBaHb
CIUTAYYBaHUX OJMHHISIMH, SKi HaJeKaThJ0 IHIIUX CEKTOPiB, a TaKOX 3a
paxyHOK JIOXOJB BiJ BIACHOCTI

Cextop «Hexomepuiiini opranizamii, mo o0c/JIyroByloTh J10MaIlHi
rocrionapctBa», (HKOJ/I) Bxmouae Bci HEKOMEpLiHHI opraHi3amii, 3a
BHUHATKOM THX, IO HAJeXkaTh JO BHIIE 3a3HAYECHHX CEKTOPiB. IXHBOIO
GyHKIi€I0 € HajaHHS TOBapiB 1 MOCIAYyr JOMAIIHIM TOCHOJApCTBaM
6e3oruiaTHO 200 3a MiHaMU, SKi Ha MAlOTh EKOHOMIYHOTO 3HaYeHHs. [0 HuX
BXOJAATh MpodeciiiHi Ta HAYKOBi TOBaPUCTBA, MOJITUYHI HapTii MpodCHiIKy,
pemiriiiHi oprasizaiii Tomo.

Cextop «Jlomammi rocmogapcTBa»  BKIIOYaE€ BCi JOMAalIHi
rocrmojapcTa. BoHU € crmoxkuBayaMH, a JesiKi 3AIHCHIOIOTH BUPOOHUYY
JUSUTBHICTh  IK HEKOPIIOPATUBHI MiANPHUEMCTBA, IO CTBOPEHI 3 METOI0
BUpPOOHMITBA TOBAapiB 1 MOCHYr SK I OPOJaXy, Tak 1 Ul BJIACHOTO
BUKOPHUCTAHHS.

Bumyck, TpOMDKHE CHOXHBaHHsS, BaloBa JOJaHA BapTICTh
PO3paxoBYIOTECS Vi1 CekTopa «JloMalHi rocrnojapcTBa» ILEHTPAIi30BaHO
Ha 3arajJbHOJCPIKaBHOMY PiBHI 32 TAHUMH CTATUCTHYHOTO OOCTCIKE HHS YMOB
HTT JOMOTOCIIOAAPCTB Ta JAHHMH IPO MMUTOMY Bary MaTepiaJbHHX BHUTPAT
B 00cs3i mpoaykiii (poOiT, MOCIyr) Majux MiAIPUEMCTB, OOYHCIEHI 3a
¢dbopMoro Nel— miAMPUEMHHUITBO «3BIT MPO OCHOBHI MOKA3HUKK JTSITLHOCTI
nimnpuemctBay, Nel —sxumiodhonn « Kutiosuit ¢hoHm.

Y Tabn. 1-2 mnpexactaBieHi 00CATM CHOXHMBAaHHS TaJMBa Ta
CJIEKTPOCHEPTIl B CEKTOP1 «3arajbHOTO JIePKABHOTO YIIPABIIHHSD.

o  ¢akrtopiB, 1m0 MaoTh BH3HAYAJIBHWI  BIUIMB  HA
CHEPrOCHOXKHMBAaHHSI KpalHM Ta  CEKTOpY 3arajpHOro  JICpXKABHOTO
YIpaBliHHSA, HEKOMEPIIHHUX OpraHi3alii Ta JOMOTOCHOJAPCTB CJI
BIIHECTH, B MEPIIY YepPry, IPYyNy eKOHOMIYHHX, SKOJIOTIYHNX Ta MOJITHIHUX
¢daxTopiB: mI0OaNbHI EKOHOMIUHI MPOOJIeMH; Mirparis Jmoaed, pobodoi
CWJIH, KaTliTaliB; BIIKPUTICTH JaHWX (HOCTYNHICT iH(OpMaIii); momTHaHu i
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TOITYJTi3M; 3POCTAHHSA KalliTAIPHUX IHBECTHIIH; pi3Ka 3MiHa YHCEIBHOCTI
HAaCEeJICHHS; TEMIIH TJI00aJbHOTO MOTEIUIHHS; 3MiHa 00JikoBUX cTaBok HBY
1 JKOPCTKICTh MOHETAPHOT MOJHTHKH.

Tabnmg 1 — O6csiru cnokuBaHHS MajuBa B YKkpaini 3a BE/] 3a nepion
2010-2017 pp., THC. TYI

Cexiii _3a | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
KBEJ[

O JlepxaBH
¢ ympaBiHBEI
i 00opoHa;
obos’si3koBe | 467,8 | 451,0 | 427,1 | 367,7 | 259,4 | 249,1 | 198,4 | 298,8
colianpHe
CTpaxy BaHH
s

P Ocsita 126,3 | 130,2 | 126,6 | 101,7 | 63,7 | 55,2 | 50,5 38,0

Q Oxopona
3I0pOB'A Ta
HaJIaHHs 181,9 | 198,3 | 191,2 | 152,1 | 104,1 | 95,4 | 87,3 78,3
comiansHOT
JIOTIOMOTH

* Vkaaoeno sa ¢gpopmoro cmamucmuynoi seimmocmi 4-MTII 3a 2010-2017 pp.
Hepoicemamy Yrpainu [1].

Tabmuis 2 — OGcsirn cno:KMBaHHS eJleKTpoeHeprii B Ykpaini 3a BE/] 3a
nepiox 2010-2017 pp., mian kBr-rog

Cexuii =
KBEJ[ 2010 | 2011 2012 2013 2014 2015 2016 2017

o
HepxaBHe
yIpaBITiHH
i obopona; | 1950 | 2107 | 2403 | 1352 | 1133 | 1671 | 1884 | 1984
000B’s13K0-
BE coliab-
HE CTpaxy-
BaHHA

P Ocsira 1060 | 1076 1084 | 370,6 | 270,3 | 264,1 | 862,8 | 8351

Q OxopoHa
300POB'S Ta
HaJaHHS 966,4 | 1043 1038 | 356,9 | 234,8 | 310,3 | 111,4 | 839,3
couiagbHOT
JIOTIOMOT'H

* Vkaaoeno 3a ¢hopmoro cmamucmuunoi 3¢imnocmi 11-MTII 3a 2010-2017 pp.
Hepoiccmamy Yrpainu [2].
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AHani3 0co0JuBOCTell NAJMBOCHOXKHUBAHHA CeKUil 3arajlbHoOro
JIeP/KABHOT O ynpaBJiHHs, HeKOMe puiifiHux oprai3amiii Ta
JAOMOrOCIOJAPCTB HAa Ppi3HUX iepapxXiyHMX PpiBHAX (PYHKLiOHYB aHHHA
€KOHOMIKH.

Ceknii 3araimepHOTO JepkaBHoro ympasmHHA (O «/lepxaBHe
yOpaBmiHHA #  000poHa; 0O0OB’A3KOBE cCOIliaJbHE  CTPaxyBaHH»),
HEKOMeEpIIiiHI opraHizanii, ski 06 exHy0Th Kimbka cekui (M «IIpodeciiiHa,
HayKoBa Ta TEXHIYHA  JIUIGHICTBY, N «[immeHicTE y  cdepi
aIMIHICTPaTHBHOTO Ta JOMOMDKHOTO o0ciyroByBaHHS», P «Ocsitay, Q
«OxopoHa 310pOB’S Ta HAIAHHA COWIANBHOI JMomoMorny, 94S «JlisubHICTE
TPOMAJCHKHX OpraHi3amiiy) yBifmum no rpynu «IHmi». 3a cIpyKTypolo
CIO’KMBaHHS TaJlMBa 32 3a3HAYEHUMH CEKIissiMH 3a OazoBuit 2017 p. must
BU3HAYCHHA HANPSIMIB MOXJMBOTO CKOPOUYCHHS CIOXWBAaHHS IajMBa 3a
BUAMH BHKOPUCTAaHO (opmy cTatuctidHOi 3BiTHOCTI 4-MTII 32 2017 p.
Hepxcraty Vkpainu [1]. LI cekuil 3a HanpsMaM# BUKOPHCTAHHS MAJMBa
MO>KHA CEKIil MOAUIMTH Ha JiBi TPYIH.

INepma rpyma — OUIbIIiCTs MaMMBa BUKOPUCTAHO HA IEPETBOPEHHS B
TerioBy eHeprito. Jlo Hel BimHeceno cekuii y cekuili «O — JlepkaBHe
yopaBmiHHS i1 000poHa; 00OB’A3KOBE coOlliaJbHE CIpaxyBaHHM», «P —
Ocgitay, «Q — OxopoHa 300POB’S Ta HAJAHHS COLIAIBHOI JONOMOTH». Y
cexuil «O» 61% croHUTOTO NajnBa BUKOPUCTAHO Ha NEpETBOPEeHHS, a 39% —
KiHIIeBe crmoxuBaHHA. Y cekuii «O» Oumbin HiK 80% TBepIMX BUIIB MaJBa
(Byrimms, Topd, OpUKeTH 3 HUX, 0IOMAaIMBO, CTPYXKa 1 Tpicka AepeBHi, iH.)
Ta Ma3yTy ¥ noHag 60% HOPHUPOJHOTO Ta3y BUKOPHUCTOBYETHCSA y KOTENBHAX
Ta IHIIMX TEIUIOTEHEPYIOUMX YCTaHOBKax. Pemra BuAiB majuBa, B
OCHOBHOMY Ha()TOIPOyKTH, BUKOPUCTOBYIOTHCS 33 HAIPSIMOM «KIHICBE
CHOXKHBAaHHI» Yy TPAaHCHMOPTHUX 3acob0ax. ONMBH Ta MacTHia — y SIKOCTI
cupoBuHH. Y cekuii «P» Oimbmr Hibk 80% mamuBa BUKOPUCTOBYETHCS Ha
MEPETBOPCHHS B KOTEJIHAX 1 TCIUIOTCHEPYIOUHMX yCTAaHOBKaX. Y cekuii «Q»
Ha TMEPETBOPCHHS BHTpavaeThcs Oumbime 60% manmBa, permra — KIHIECBE
CIO)KMBAHHS.

Jlo npyroi rpynu HajekaTh CEKIlil, B SKUX OUTbINICTh MaynuBa (OiIbIIe
70%) BHKOPHUCTAHO 3a HANPSIMOM «KIHIIEBE CIOXHBaHHMD: «M —
Ipodeciiina, HaykoBa Ta TexHidHa MUIBHICTE», «N — JlisutbHICTE Y cdepi
aIMIHICTPaTHBHOTO Ta NOMOMDKHOTO OOCIyroBYBaHHS», Ta Kiac «94S —
JisUBHICTE  TpOMAICBKHX oOpTraHizamiiny (Oumme 59%). VYV mumx Bumax
€KOHOMIYHOI [SUTbHOCTI TMepeBa)karoTh TPAHCIOPTHI TOCIYTH, HEBEIMKa
JacTKa KiHIIEBOTO CIOXXHBaHHS — BHKOPHCTAHHS TBEPAMX BUJIB IaMBa Y
HEBEJMKUX KOTIAX UL ONATIOBaHHS MPUMIIICHB.

Buxonsum 3 HanpsMiB BUKOPUCTAHHS TTajMBa B 3a3HAYCHUX CEKIIAX,
MOTPIOHO PO3IVIAIATA OCHOBHI 3aX0JM 31 CKOPOUYCHHS CITOKHBAHHS MajMBa —
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MOJICpHI3aIlis Ta 3aMiHa ICHYIOYUX OTAIFOBAILHUX KOTIIB Ta yA0CKOHAICHHS
TPAHCIIOPTHUX 3ac00iB, SKUMHU KOPHCTYIOTHCS B IIMX BHJAX EKOHOMITHOT
JUSUTEHOCTI.

Hanpsimu ckopouenHsi cnoxkusanus IIEP y cekuisix 3arajibHOro
JeP/KABHOT O ynpaBJiHHS, HEKOM e puiifH ux oprasi3amis x Ta
JOMOTOCTIOAPCTBAX.

Jns BuOopy HampsiMiB ckopodeHHs criokuBanHas [IEP y 3a3HaueHmX
cekiisx Oymno BuBueHO KepiBHHITBO 3 BiIOOpY MPOEKTHHX TEXHOJIOTIH Wit
KHUTIOBO-KOMYHAJILHOTO TocmojmapctBa Ykpainu [3], po3pobnene 3a
npoektoM USAID «MyHinunamsHa eHepreTnyHa pedopma B YKpaiHi».

Jlo HalikpampX JIOCTYNHUX TEXHOJOTIH il E€KOHOMii TNainBa B
cucTeMax BHPOOHHUIITBA TEIUIOBOI €HEprii peKOMEHIyEThCS OUIBII MIHPOKE
BUKOPHCTaHHA 0iOMaJMBHUX KOTIB, 0COOJMBO y CUIbCHKiM MicueBocTi. s
KOTIB Mayoi i cepeaHbOi MOTYy)KHOCTI PEKOMEHIOBAaHO BHKOPHUCTOBYBAaTH
peroptHi mnampHMKH (o 100 BT TemnoBoi MOTYyXKHOCT)) Ta pyxXomi
KOoJOCHHUKOBI pemritku (Bim 150 kBt mo 15 MBr). dns KOTIB Belaukoi
notyxHocTi Ha OiomamuBHmx TEL[ — BHKOPHCTOBYBATH TEXHOJOTiIO
CMAIOBAHHS y KHIULTIOMY IIapi.

Takox HPOMOHYEThCS MHPOKE BHKOPHCTAHHS EHEPTil COHLS LT
CHUCTEM TeIJIONMOCTayaHHs, 0coONMMBO y miBAeHHMX oOmacTix (Ompecbkii,
Xepcoucobkiit, Mukonaisebkiit, AP Kpum). CoHSYHI CHCTEMH B OCHOBHOMY
BUKOPHCTOBYIOTh [UI1 IHAMBIOyaJdbHUX Ta HEBEJIHMKUX MICLEBUX CHCTEM
TCIIONOCTaYaHHsa.  JIOLUIBHMM € TMOE€AHAHHS  COHSYHOI  CHCTEMU
TEIJIONOCTAYaHHs 3 KOTEJIbHEI0 Ha Giomaci.

Ille omHMM JOLIMTBHUM HANPSIMOM EKOHOMIl HalMBa B cHCTEMax
TEIUIONOCTAaYaHHs € BHKOPUCTAHHS €Heprii JOBKUUIL 3a JOTOMOTOIO
TCIUIOBHX HACOCIB: «IOBITPs- MOBITPS» «IOBITPSI-BOJA», «IPYHT-BOJAY,
«IPYHTOBI BOJAM-BOAA». B KOCTI pKepena HU3bKONOTCHLIMHOT TemJoBoi
SHeprii y TeINIOBUX Hacocax il HACEJICHUX IYHKTIB i3 ICHTpaNi30BaHUM
BOJIONIOCTAYaHHSIM Ta BOJOBIIBEJCHHSAM PEKOMCHIYETHCS BHUKOPUCTAHHS
KOMYHAaJIbHO-TIOOYTOBHUX CTOKIB.

VY cuctemMax BOJONMOCTa4aHHS pekoMeHaoBaHo [3] Taki HaWOLTHII
MOIIMPEHI  3aX0Ju L1010 ITIBUIIEHHS e(heKTUBHOCTI CHUCTEM
BOJIONIOCTaYaHHs Ta BOJOBIIBEICHHS: 3aMiHA 3HOIICHHUX BOJOIPOBITHUX Ta
KaHaT3aHHIX Mepek Ha Mepexi 3 TOJIMEepHUX MaTepialiB, perytOBaHHS
THCKY B CHCTEMaX BOJOIIOCTAYaHH:, BUKOPUCTAHHS YaCTOTHO -PETyYIbOBAHUX
CJICKTPOIIPUBOMAIB HACOCHHUX arperaTiB, BIPOBaDKCHHS aBTOMAaTH30BaHHX
CHUCTEeM YTPABIHHSA IpONecaMd BOJONOCTAYaHHS Ta BOJOBIIBECICHHS.
3amMiHa TpyOONpOBOMAIB J03BOJMTh 3MCHIIMTH BTpaTH BOJU MpHU il
TPAHCTIOPTYBaHHI, IOKPAIIUTA il SKICTh 3aBIIKH BIICYTHOCTI KOPO3ii
MeTaeBuX Tpy0. HallOmbil e()eKTMBHUM 3aX0JI0M 13 €HEpro30epeKeHHS €
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BIPOBA/DKEHHS €Hepro30epiralbHUX HACOCIB 3 aBTOMATHYHUMH CHCTEMaMHU
YIpaBIiHHA Ha 0a3l YaCTOTHOTO peTryioBaHHSA. ExoHOMIA enextpoeHeprii
MoxJmBa y po3mipi 30-50% Bix CHOXWBaHHS HACOCHUMH YCTAHOBKAMH, IIIO
BUKOPHCTOBYIOTh JPOCETIOBAHHS Ta 3MIHY KUIBKOCTI NPAIfOIOYMX arperaTiB
JUI1 PeTyJIFOBaHHS TO0Ja4i BOJH.

VY cuctemax TapsSdoro BOJOIOCTaYaHHS pPEeKOMeHIoBaHO [3] Taki
HaOUTbII TIOMMpPEHI 3aX0[W MO0 IIBHINCHHA e(EeKTHBHOCTI CHCTEM
BOJIOTIOCTAYaHHS Ta BOJOBIIBEJICHHS: 3aMiHa 3HOMIEHWX BOJOIMPOBIOHUX Ta
KaHAJI3aIIfHAX Mepex Ha Mepexi 3 MOJIIMEePHHUX MaTepialliB, PeryJIFOBaHHS
THCKY B CHCTEMaX BOJOTIOCTAYaHHs, BUKOPUCTAHHSA YaCTOTHO -PETYIIbOBAaHUX
@JIEKTPOIIPUBOMAIB HACOCHHUX arperaTiB, BIPOBA/DKCHHS aBTOMAaTH30BAHUX
CHCTEeM YTPABIHHSA IpONEcaMU BOJONOCTAYAHHS Ta BOJOBIABEICHHS.
3amiHa TpyOOMpOBOMAIB NIO3BOJUTH 3MEHIIUTH BIpPATH BOAM TpH i
TPAaHCIOPTYBAaHHI, MOKPAaImWUTA 1 SKICTP 3aBIIKH BiACYTHOCTI KOPO3il
MeTaneBux Tpyo.

Jlo mepCcIeKTMBHUX TEXHOJOTIH eHepro30epekeHHs y KOMYHAIbHO -
JKUTIIOBOMY CEKTOpi CHiI BiZHECTH TEPMOMOJEPHI3AII0 JKUTIOBUX Ta
noOyToBUX Oy[iBeNb, SKUX BXOAATh: TEIUIO3OJLIIS OTOPODKYBAIBHUX
KOHCTPYKIiil OyiBens; MOJEpHI3allis iHKEHEPHOTO YCTATKyBAHHS CHCTEM
OTaJeHHs, BEHTWDILI, KOHAMIIIOBAHHS Ta Tapsdoro BOJONOCTAYaHHS;
BIIPOBA/DKEHHSI aBTOMATH30BaHUX IHIMBINyaJbHUX TEIJIOBUX IIYHKTIB;
3aMillleHHs BUKOIHHMX BHUIB MajvBa albTepHATUBHMMH Buiamu (Oiomaca,
Topd, BTOpHUHHI TOpPIOYWI MaTepiajM) EHEepPropecypcis; BIPOBAHKEHHS
BUCOKOEC(EKTUBHUX TEXHOJIOTIH IMepeTBOPEHHS eHeprii, fKi MOBHICTIO
3aMillyI0Th ~ BUKOPUCTAHHS  HPUPOJHOTO razy Ta  Byrumsl B
TeIJIOTeHEePYIoUnX mkepenax. Jlo mMX TeXHOJOriH HanexaTh: KOMIpecidHi
Ta abcopOLiifHI TSIIOBI HACOCH, SIKI BAKOPUCTOBYIOTh TEIUIOTY CKUAHUX BOJ
MIPOMUCIIOBHUX 1 TOOYTOBUX MIANPHUEMCTB, TEIUIOTY MOBEPXHEBUX, MiA3EMHUX
Ta Te0TePMaAJIBHUX BOJI, BEHTWLLIHHOTO Ta 30BHIIIHBOTO MOBITPS H IHIINX
JDKEpEIT; TEXHOJIOTI 3 MPSIMUM BHUKOPHUCTAHHSAM €JICKIPOCHEPTii (eNeKTpUuHi
KOTIH, eJIeKTpoOoinepn Ta iHIIe o00iajHAHHS), SIKI MOXYTh 3aCTOCYBATHCh
y CHOT i CAT sk caMoOCTiiiHIi TelJIOTEHEPYIOYi JpKepena  Jyis
IHIMBIyQJIbHOTO ~ KOPHUCTYBAaHHS; TEXHOJIOTii  BHUKOPUCTaHHS TEIUIOTH
BITHOBIIOBAJIbHUX JDKepesa eHepril (refio- Ta reoTepMajbHI BHIM €HEpTii);
aJbTepHATHBHI BUAM TMajinWBa, JO SKHX BIAHOCATHCS TOp(, BiAXO M
CUIBCHKOTOCHOJAPCHKUX Ta MPOMUCIOBHX MIAIMPHUEMCTB, CKUIHI TPOMHUCIIOBI
ropIovi ra3u, MIAXTHUH MeTaH Ta iHimi [3].

BukopucTaHHS 3a3HaYEHUX TEXHOJIOTIH MOJE CYTTEBO 3HH3UTH
IUTOMI  CHEPTOBUTpaTH Ha OMNAJNEHHA O KUDIOBUX OyAMHKIB  Ha
nepcrekTuBHu nepion 1o 2040 poky no piBHa 60-80 kBrroa/m?2 miomi y
pik npotr 250-400, sKki BiANOBIZAIOTH BEIMYMHAM BITYM3HSIHUX SKUTIOBHX
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OymuakiB B 2017 pomi. [Ins mopiBHSIHHA Ha Tieit pik B HiMedunHi mutomi
BuTpatd cKiagamm 180, a'y kpainax Ckammunasii — 150 kBrromm? [3].

Sk cmoxuBadi eneKTpoeHeprii 3a3HadeHi cekiii B 6a3oBomy 2017 p.
3rigHo JaHuX [4] Hamexath N0 ApiOHUX CIIOKHMBAYIB, BIICOTKH SKUX [0
00cAry CII0XHBAaHHS €JIEKTPOCHEPTIi B IIITOMY KpaiHOTO (HETTO) 3HAXOIATHC S
B mexax 0,7-1,7%, kpim cekmii «JomMorocmomapcTBo», BIICOTOK SIKOT
ckmanae 29,5%.

OOcsru CIIOXKUBAaHHS €JICKTPOCHEPTIl 3a3HaAYEHIMH HEKOM EpIIHHIMH
CeKI[iIMHU, 1 JOMOTOCIOJApCTBAMHM, 3aJleXaTh Bil BHUKOPHCTAHHSI
eNeKkTpo30epiranbHoi MoOyToBOT TexHikM. Sk mpukiag y Taby. 3 HaBeIeHO
3HAYEHHS MIHIMaJIbHOTO Ta MaKCHMAJIbHOTO ITOTIUTYy Ha €JICKTPOCHEPTiI0 Ha
omHy oco0y 3a pik xapakTepHUX I KpaiH €Bpomnn.

Tabauusg 3 — MiHiMaJabHMH TA MAKCHMAJIbHUI MOMUT HA
eJIEKTPOEeHePrilo Ha OHY JIIOAUHY B KpaiHax €sponu, kBt rojx [3]

Bun onep awiii M iniMy M M akcumy M

CITOXKMBAHHS
OCBITICHHS 100 100
OXONIOMKEHHS TIP 0Ty KTiB 225 575
ITpuroTy BaHHs DK1 70 125
[Mpanns OiTH3HA 100 380
Murra nocy ny 90 290
[Hmi 100 100
Pa3om 685 1570

Peampro B 2017 p. muTOMIi BHTpaTH €JIEKTPOCHEPTIi HA OIHY JIOJNHY
IIPY BUKOPHCTAHHI Cekmiero «JlomorocmomapcTBoy enexTpoeHeprii odcsarom
35064,3 mmH kBrTOonm i KiuIBKOCTI HaceleHHS B YkpaiHi 42,6 MIH. ocid
ckmanae  823,0 kBrrom /momuny, mo Ha 20% Oulbllle BEIMYUHH
MiHiManeHOTO mommTy [3].

Jlo mepemniky TeXHOJOTIYHMX 3aXOJiB, CHPSIMOBAHHWX HA 3HIKCHHS
00CATiB CIIOKMBaHHA CJNCKTPOCHEPTil 3a CEKIIMH Ha TPOTHO3HHUH IepioJ
2040 poxy, BXOJSITh HaJleKaTh TaKi:

— 3aCTOCYBaHHS EKOHOMIYHHMX CXeM OCBIUICHHS 3 BHKOPHCTAHHAM
ceimomiogaux namn (LED);
— 3aMiHa Aif0401 KOMIT'IOTEpHOI TEXHIKH Ha MaJOCIOXHBaJIbHI

«3eJIeHD) KOMII IOTepH;

— BIPOBAUKCHHS EJICKTPOCPEKTUBHOI MOOYTOBOT TEXHIKM 3aMicTh

JUIOYHX eJIeKTPOBUTPATHHX;

— BUKOPHCTAaHHS aBTOMATHYHUX CHCTEM pETYJIOBAHHS PEXUMIB
pobotn  oOmamHaHHS, MPOBEICHHA OONIKy Ta  KOHTPOJIO

BUKOPHUCTAHHS EJIEKTPOECHEPTIl.
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Tabmyg 4 — [IporHo3 croKMBaHHS MAJHBHO-eHEePre THYHHUX pecypciB
ceKLisiMH 3arajbHOro0 JepP:KaBHOTO YIPABJIiHHSA Ta HeKOMe puiitHUMHI
opraHizanisiMu 3 ypaxyBaHHSIM CTPYKTYPHHX
i TexHoToriuHMX 3MiH [4]

[Moxa3Huku 2017-¢paxt 2025 2030 2040
Exexrpoenepris, 11878,7 25998,0 36847,0 52394.6
MIH KBT'ron, y T.4.

JepxaBHe

YTIp aBJIiHHS Ta 1983,7 2870,5 3689,8 5194,8
o0opoHa

Texuomoriunmii T1E3 0 10 12 15
Ocsirta 835 1237,1 1683,6 2728,1
Texuomoriunmii T1E3 0 3 4 6
OxopoHa 310pOB’s Ta

HaJlaHHs COLIiaIbHOT 9060 21890,4 31473,6 444717
JIOTIOMOTH

Texuomoriunmii TTE3 0 4 6 9
Tenuona enepris, 13061,1 173313 21587,7 | 280522
Tuc. ['kan, y T.u.

Texnonoriuauit [1E3 0 904,5 1892,5 4665,5
JepxaBHe

yTpaBIiHHS Ta 5297,1 6704 8482,5 11509
obopona

Ocsira 2633,7 3333,2 42175 5722
OxopoHa 310pOB’s Ta

HAJ@HHs COLaIbHOL 2305 2217 2075 1818
JIOTIOMOT !

Manugo, Tie. T y.II. 3024,2 4248,2 5206,4 6422,3
Texnonoriunuii I11E3 0 152,4 258,5 475,4

3amiHa cHcTeM OCBITIEHHS Ha CBiDIomiomHi eHeproomamai LED
JaMIH HeoOXiHa y mepuly depry y OrO/DKeTHHX YCTaHOBax, a TaKOX IS
Hacenenus. [Iposesaene y [3] AOCTIDKEHHST TOKA3aJ10, 0 IPHU BIPOBAPKCHH i
GHEPTOOIAIHUX JIAMII Ha 3aMiHy ICHYIOUMX Y KilbkocTi 326,5 MuH.
OJMHHILIb, MOMIIMBO MOPiYHO ekoHOMUTH 40 Mupa KBT-ron enekrpoeHeprii.

I3 ypaxyBaHHsIM enekTpo30epiraJbHUX TEXHOJIOTIYHUX 3ax0fiB OyJo
MPOBEJICHO OILIIHKA MOYIJIMBUX OOCSTIB BUKOPUCTAHHS EJCKTPOCHEPTil 3a
HEKOMEPLIHHUMH CEKLISIMH i JOMOTOCHOJapCTBOM Ha MPOTHO3HHUH MEepion
no 2040 poxy. Hns takux cekuiil sk «IIpodeciiina, HaykoBa Ta TexHidHa
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SUBHICTE», «OXOpOHA 370pOB’S Ta HANaHHS COIIAaJbHOI JOTIOMOTHY,
«JlomorocrionapcTBo», IUIAHYETHCS 3OUIBIIEHHS OOCATIB  CHOXKMBAaHHS
@JICKTPOeHeprii Ha MEepCHEeKTHBY, IO TOB’S3aHO 3 POCTOM Ta PO3BHTKOM
HAYKOBO-TEXHIYHOTO MPOTpecy y IX BHPOOHWUIN MIAIBHOCTI Ta IIMPOKE
BIPOBA/DKEHHS €JIeKTp0o30epiraJbHUX BHIB TEXHIKH 1 SKICHHX IOCIYT.

Po3paxyHKM  CHOXHBaHHA  CJNEKIPOCHEPTii Ta MamiBa I
nocmimpkyBanux BEJl mo 2040 poxy mpencrtaBieHi B Tabimr 4.

BucHoBku.

1. Butpatn eHepropecypciB MamTh CBOIO cnelu]iky mii KOXKHOI
CeKIii eKOHOMIKH Ta i€papXidHOTO pIBHA y CTIPYKTypi eKOHOMIkH. [l
HEKOMEPIIMHUX OpTaHi3alii, 0 SKUX BITHOCATHCS OpTraHi3allii, 10 HalaroTh
MOCJIYTH 3 OXOPOHH 3I0POB’S, OCBITH, COI[IaJIbHOTO 3aXUCTy Ta iH. BU3HAYEHO
00Ccaru CHOXWBAaHHS IajMBa, ENEKIPUYHOI Ta TemuoBoi eHeprii mo 2040
POKY, IO BUTPA4darOThCS HA OOCIyroBYBaHHS OyAiBels 1 NpUMIIIEHb, i HE
3ajmexxaTh Big O0OCSTiB HajgaHUX moCHyr. EjekTpuuHa eHepris, o
CIIOYKUBAETHCA Y BIIMOBITHUX CEKIISX, 3aJIEKUTh Bijl MOKA3HHUKIB OCBITIICHH S
OyniBenb, apXITeKTypHHX OCOOIMBOCTEH Ta HaOOpPy eIEeKTPOIpHIAMiB, IO
BUKOPHCTOBYIOTBCSI Y  JEpKaBHUX  YCTaHOBAaX 1 HEKOMEpUiHHHX
oprauizanisx. CrnokKMBaHHSI TajvBa 3aJIE)KUTh Bil CHCTEM OIAJCHHS Ta
HasBHOCTI ¥ KUTBKOCTI aBTOMOOUIEHOTO TPaHCHOPTY B OpraHizallisx.

2. Mnst posrisinytux BEJ] (cexrop Inmi BEJ]) ouikyeTbest 3pocTaHHS
€IeKTPOCHOXKUBAHHS B MPOTHO3HOMY mepioni B 4,41 pasu, TennoBoi eHepril
y 2,15 pasu, namuBa y 2,12 pasu B 3B’SI3Ky 3 PO3IIMPEHHSM BUIIB MOCIYT.
Iocnmyru 3 omajeHHs Ta Traps4oro BOJOMOCTAYaHHS W KOHAMIIIIOBAHHS
OyayTh 3pocTaTd s 3a0e3meyeHHs] HOPMAaTUBHUX BUMOT.

Buxopuctani indopmaniiini aikepesa:

1. ®opwma crarucriunoi 3BiTHOCTI 4-M T1II 32 2017 pik.

2. ®opma cratuctnynoi 3BiTHOCTI 11-M TII 322017 pix

3. Kpami 3 JocTymHMX TeXHONOTiH I  KUTJIOBO-KOMY HAIBHOTO
rocriofgapctBa Ykpainu. [Ipoekt USAID «MyHininansHa eHepreTndHa pedopma B
VYkpaini». KepiBaureo 3 Bimbopy Texsomoriit. Ilim pea. C. €pwminosa. Kuis
«ITomirpa ITJIEKOC». 2016. 134 c. ISBN 978-966-8977-63-3.

4. 3Bir mpo HP: Po3BHTOK KOMIUIEKCHOTO METOXy IIp OrHO3Y BaHHT
EHepPTOCIOKMBAHHS 3 ypaxXyBaHHAM CIeIU(IKH eHEpTOBUKOPUCTAHHSI CEKTOpY
3araJbHOTO  JIEPIKAaBHOTO  YMPABIIHHA, HEKOMEPUIMHWX  OpraHi3amii  Ta
nomorocrionapcers (ocrarounuit). Ne JIP 0119U100114. KepiBauk: O. M astp eHko,
Biamn. BUKoH.: H. M aiicrpenko. KuiB : Inctury T 3aransnoi eneprerukn HAH Vkpainn
2021. 198 c.
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V]IK 631.425:504.6

PEHTTEHO®JIYOPECIIEHU AHAJII3 T'PYHTY,
INOMKOJ’)KEHOI'O BUBYXAMU

Herpymka K. L, xanxa texs. Hayk, nouent, Ilerpymka L M.,
JIOKTOp TeXH. HayK, mpodecop

Hayionanvnuii ynisepcumem «Jlvsiecoka nonimexuixka», Yxpaina

AHoTauif. M eToro TOCIiKEHHS € OIIHIOBAHHS HACNIIKIB BIUIUBY P aKETHUX
oOcTpimiB pociiicbkoio (enepariero TPYHTOBOro MoKpuBy Micta JlpBoBa. [l
OTpUMaHHs pe3yJIbTAaTiB BHUKOPHUCTAHHH pEHTreHO(ITy Op eCLCHTHHI —aHaIti3aTop
EXPERT 3L, sikuii 103BOJISIE BU3HAYUTH XIMIiYHI €IEMEHTH MepioAudHOoi Tabnuil B
TPYHTI Big MarHil0o 10 ypay. [l MiABHMINEHHS Yy TJIMBOCTI NMPWIaLy IO JIETKUX
CIIEMEHTIB TaKHX SK HATpii, MarHild, aJrOMiHii, KpeMHiH, aHai3aTop 3abe3TmeucHu it
CHCTEMOI0 TMpOAYBaHHA KaHAIB KoyiMaropa IHEpTHHUM ra3oM (TelieM), 1o
3abe3neuy € MBUAKWAN BUBII MaHMX BUMIproBaHHs. [1poOu BigOHp auch 32 METOIOM
KOHIIEHTpUYHUX KT [IpoBemeHo ycepemHeHHs BimiOpaHHMX NpoO TPYHTY 3 MICIH
BUOYXy KPWIATHX paKeT METOJOM BHCYIyBaHHS Ta NPOCiOBaHHA. B pesynbTan
MPOBEACHNX aHANi3iB HABEJECHO BMICT BAKKUX METANIB Y IPYHTI B 3aJIEKHOCTI Bif
Micis BimiOpanux mnpoO. BceraHoBieHo, 1m0 Yy IeHTpi BHOYXy MaKCUMalbHa
KOHIICHTpAIlisl B TPYHTI TAKUX CIIEMEHTIB, K CBUHEIb, CTPOHINH, THTAH, IHPKOHIH
Ta MarHid. 3MeHIIeHHs KOHICHTpAIlii JaHNX eJIEMEHTIB CIIOCTEepiracThcsl Ha MOBEp XHi

TPYHTY Ol LUEHTPY BHOYXy.

X-RAY FLUORESCENCE ANALYSIS OF SOIL DAMAGED BY
EXPLOSIONS

Petrushka K., PhD., Assoc. prof., Petrushka L, DScTech., Prof.

Lviv Polytechnic National University, Ukraine

Abstract. The purpose of the study is to assess the impact of rocket attacks
by the Russian Federation on the ground cover of the city of Lviv. X-ray fluorescence
analyzer EXPERT 3L was used to obtain the results, which allows you to determine
the chemical elements of the periodic table in the soil from magnesium to uranium.
Toincrease the sensitivity of the device to light elements such as sodium, magnesium,
aluminum, silicon, the analyzer is equipped with a system of purging the collimator
channels with inert gas (helium), which provides a quick output of measurement data.
Samples were taken by the method of concentric circles. Averaging of soil samples
taken from the site of a cruise missile explosion by drying and sieving was carried
out.As a result of the conducted analyses, the content of heavy metals in the soil is
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given, depending on the location of the samples taken. It was established that in the
center of the explosion, the maximum concentration in the soil of such elements as
lead, strontium, titanium, zirconium and magnesium. A decrease in the concentration
of these elements is observed on the surface of the soil near the center of the explosion.

TepopucTnuHi BIHCBKOBI [ii pociiicekoi ¢enepanii Ha TepuTOpii
VkpaiHu Tpu3BeIM IO IWIOTO psay HeOe3NeYHHX BIUMBIB Ha IPYHTH Ta
nmaHmmadTA, TOBEPXHEBl 1 MiI3eMHI BOIW, POCIHHHICTh i TBAPHHHUH CBIT,
3HAYHO 3OUIBIIMIM pPHW3MKM BHHUKHEHHS aBapifHUX CHTyaliii Ha
MIPOMHUCIIOBHX MNIPHEMCTBAX Ta HPPACTPYKTyPHUX 00 €KTaX.

Ha tenepimmniit wac 20% Tteputopii YkpaiHn € 0KynmoBaHOIO, OuTbIe
30% TtepuTopii migmArOTECA Oe3MOCEPEIHBOMY TEXHOTCHHOMY BILUIUBY
BIfICBKOBHX, arpeciii HUX BiiCBKOBHX Jiii pociiicbkoi (eneparrii.

OcHOBHa HebOe3neka B yMOBaxX KOH(JIKTYy MOB’S3aHA 3 MOXJIMBICTIO
3a0pyJHCHHS HaBKOJMIIHBOTO CEPEJOBUINA dYepe3 aBapii, Ta cepilo3Hi
HOpYyIIEHHS pOOOTH Ha NMPOMUCIOBUX Ta IHIMMX MAIPUEMCTBAX € PI3HUX
perioHax YkpaiHu.

Ilpn mnaHyBaHHI Ta BeIeHHI OOHWOBHX i TypOoTa MpO JOBKULIA
nepedyBae, HAEBHO, HA OCTAHHBOMY MICIIi, HE3Ba)KAIOUX Ha Ti JOBrOTPUBAi
HEeraTHBHI HACTIIKH, 10 MAaTUMYTh BIUIMB Ha YCi CKJIaJI0Bi HaBKOJMIIHBOTO
IPHUPOJHBOTO CEPEOBHIIA Ta HACETICHHS.

BiiicbkoBi KOH(OIIKTH HeOe3MeYHUM YWHOM MO3HAYalOThCsl Ha CTaHi
IPYHTIB Ta JaHmUAa]TB, MOBEPXHEBUX 1 MIA3EMHUX BOJ, POCIMHHOCTI M
TBapuHHOTO CBiTy. Oco0muBy HeOe3neKky misi JOBKUUIL CTAHOBITH
KOH(ITIKTH, 110 BIIOYBAaIOTHCS Ha MPOMHUCIOBO PO3BUHEHUX TEPUTOPIIX 31
3HAYHOIO  KUIBKICTIO €KOJIOTIYHO  HeOe3MeyHuX  MQIPUEMCTB  Ta
HQPACTPYKTYpHUX OO €KTIB.

B ymoBax gediuuty odiuiitnoi iHpopmalii npo cTaH AOBKUULI Ha
TepeHax YKpaiHW, /Wi OLIHKA 3aBJaHOT LIKOIM, HaMH OYJIM IpOaHai30BaHi
Ta y3aralbHEHI BCI JOCTymHI /pkepena iHGopMallii, IO JO3BOJIIIO
chopmyBati OavyeHHS MOTCHLIMHMX MAcCINTA0IB CKOJOTIYHUX BIUIMBIB Ha
TPYHTOBHUI MOKPUB BHACIIIOK PAKETHUX OOCTPIIB.

Arpecis pociiicbkoi denepalii mpu3Besa 0 TOTPAMJISHHSA 0
JOBKUDTA IOKIPIMBUX HEOE3NCYHUX PEYOBHH, 3HUIICHHS POJIOYOrO IPYHTY,
POCJIMHHOTO MOKPUBY, 00'€KTIB JMKO1 ()ayHH, B TOMY YHCI 3aHECCHUX 0
Yepsonoi kuuru Ykpainu. BoiioBi mii Bemcs 30kpema B Mexax JIyraHcbKoTro
Ta YKpaiHCBKOTO CTEMOBOTO MPHPOJHUX 3allOBITHUKIB, HAaIiOHAIBHUX
napkiB «Meotuna» i «CBATI TOpW», PEriOHATBHOTO JaHAIA(QTHOTO MapKy
«JloHeupkuit  Kpspk». [lokeki  MOMIKOMMUIIM — AULTHKH — 3aKa3HHUKIB
«Haronmsuancekuiiy, «BonHyxuHCBKHIT, «binopiueHChKUI ,
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«binmoropiBeekuity, «[limanmit» Ha Jlyranmumi. [lpm mpomy HaHOUTHII
MOCTPaXKJalli CTEIOBI 3aIllOBITHUKY.

HaBeneni Bumie ¢axta Jmine HE3HAYHOIO MIpOI0 BioOpa)karoTh
peanbHi MacITaOu 3aBIaHUX 30MTKIB (K MPSIMUX, TaK i ONTOCEPEAKOBAHUX)
y cdepi mpupoI0KOPHUCTY BAHHS.

Omke mocTae rocTpa HEOOXITHICTE y (iKCyBaHHI KOXKHOTO TAKOTO
BUTIAJIKY; BUMIB CIIPUYMHEHOT €KOJIOTIYHOT IIKOM; BUMIpPIOBAaHHI, OIHII Ta
BCTaHOBJICHHI 1i 00CATIB; BUSBJICHHI BUHHHUX.

BaxmBEM € MUTaHHA BCTAHOBJICHHS MPOTHIPABHOCTI CHPUIMHEHHS
€KOJIOTTYHOT IIKOJM BHACIOK OOWOBMX milf, Ta mmpme — 30poHHOTO
koH(uIiKTY, a me mupmie — arpecii pociiicekoi denepamnii mpoty Ykpainu, Ta
BU3HAYEHHS 3aCTOCOBAHOTO IPaBa — MIKHAPOJHOTO TYMAHITAPHOTO IIpaBa,

MDKHapOJHOTO KpHUMiHaJIBHOTO 1pasa, mpasa MDKHApOHOT
BINIOBINANBHOCTI,  BHYTPIIHBOAEGPKABHOTO  TpaBa  YKpaiHW, Mex
BIMIOBIMANMBHOCTI pi3HUX CyO'ekTiB, K (pi3uuHMX 0Ci0, Tak 1 JgepkaBH-
arpecopa.

pociiiceka ¢ezmeparis sk aep>kaBa-arpecop Hece BiMIOBITaIbHICTh 32
BCIO IIKOAY, 3aBJaHy B pe3yJbTaTi arpecii mpoTu YkpaiHu, y ToMy 4HCHi
HaBKOJUIIHBOMY CEpElOBHIly YKpalHH, 3rifHO 3 HOpMaMH IIpaBa
MDKHapoIHOI BiOMOBITANBbHOCTI, KoaudikoBanumMu y Crarmsix  mOpo
BIMOBIJANBHIC T JEPIKaB 3a MDKHAPOAHO-NIPOTUIIPABHI AISTHHS.

pociiiceka Qezaeparis Mae OyTH IPUTATHEHA JO BIMOBITAIHLHOCTI 3a
LIKOJly HAaBKOJMIIHBOMY CEpEeJOBHUINY YKpaiHu B paMKax BiOIOBiZaJbHO CTi
3a IHIIy IIKOAY, 3aBJaHy B pe3yJbTati arpecii mpoTu YKpaiHH, IUISIXOM
3acTOCYBaHHS, sIK 3aC00iB MDKHApOJIHOTO MPaBOCYId, TaK 1 KBa3iCyJAOBHX
OpraHiB.

OKpeMUM MEXaHI3MOM CTATHEHHS 3 pociiickkoi  (eaeparrii
KOMIIEHCAlil 3a IIKOJY HaBKOJHMIIHHOMY CEpPENOBHUINY Ta IHIIY IIKOY,
3aBIaHy BHACIIZIOK arpecii pociiicekoi ¢enepauil npotn VYkpalHH Ta
okymartii Kpumy, Moriio 61 0yTH 3acHYBaHHS CIEMiaTbHOT KOMICIi B paMKax
OOH na 3pasox Komicii OOH 3 kommneHncarii. JlisumbHicTh Takoi Komicil y
MOEJHAHHI 3 MEPCOHATBPHUMH Ta IHIIMMH CAHKI[ISIMH TPOTH POCIACHKOT
¢benepanii Moxe BUSBUTHCS €(EKTHBHUM MEXaHI3MOM B y MOBaX CKJIaTHOCTI
NPUTATHYTH  pocilickkoi (dexpeparii 70 BIAMOBITATBHOCTI B  paMKax
MDKHApOJIHUX CYIB.

Kpaina-arpecop (pociiicbka (enepaiis), sSK CTOpOHA MDKHAPOIHOTO
30pOoHOr0 KOH(JIKTY Ma€ BiMIKOAyBaTA IIKOAY, sKa B pe3yJbTarTi
nopyueHb nojioxkeHb JKeneBcbkux kouBeHmii um JIT I (ct. 91 JAIT 1). 1
MOPYIICHHS MalOTh OyTH MOB'SI3aHI K 3 TOPYIICHHAM 3000B'I3aHb 3TIIHO 3i
m. 3 ct. 35, ct. 55 A1 I moa0 3a60pOoHM CIPUYUHEHHS CEPHO3HOT, TP OKOT,
JIOBrOCTPOKOBOT IIKO/ HABKOJMIIHBOMY CEPENOBHIIY, TaK i 3 IOPYIICHHIM
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iHIMX mosiokeHb JKeHeBchkux kouBeHuin 4u JIIT I, momo HeBHOIpKOBUX
HamamiB (cT. 48, 52 JII1 1), HamagiB Ha YCTAHOBH Ta CHOPYAM, SKI MICTATH
HeOesneuni pewoBwHH (cT. 56 JII 1), Ta IHIIMMU TOPYUICHHSMH
MDKHapOJHOTO TyMAaHITApHOTO TIpaBa, B pE3yJbTaTi SIKUX BHHUKAE
nonatkoBa (MMoOIUHA) MIKOJA HABKOJUIIHEOMY CEpPENIOBHUIILY.

YMOBOO MiXKHApOJHOT KpHMiHAIBHOT BiAMIOBITATEHOCTI KepiBHUITBA
pociiicekoi Qezepartii Ta KOMaHIHOTO CKIaAy 30pPOWHUX CHII POCIHCHKOT
¢benepanii 3a MKOIy, CHOPUINHEHY HAaBKOJMIIHBOMY CEPEAOBHINY IIiJ dac
arpecii mpot VYKpaiHH, € HasfBHICTb JOKa3iB CEpHO3HOTO, IIHPOKOTO,
JIOBTOCTPOKOBOTO XapakTepy IOKO M BimmoBimao cT. 35, 55 AII I Ta ct.
8.2b.iv Pumcpkoro cratyTy MDKHaApOJHOTO KPHMIHAJIBHOTO CYIy.
[pumirHeHHs A0 KPUMIiHAJIBHOT BIANOBINATLHOCTI KEPIBHHUITBA POCIHCHKOT
¢denepanii Ta KOMaHIyBaHHA pocilickkoil ¢exmeparii Ha mifcTaBi CTaTTi
BHUINE3rafiaHoi cTaTri PuMchKoro cratyTy MiKHapOJHOTO KPHUMIHAIBHOTO
cynay mependadae HEOOXIHICTh AOTPUMAHHS KyMYJISTUBHOTO CTAHIAPTY Ta
JIOBEICHHS YMHCIy IOJ0 BYMHEHHS HamNaly, 3HAHHA NP0 Te, IO TAKUIl
Hanaa Oyae MPUYMHOIO 3HAYHOI €KOJOTIYHO{ IIKOJHW, a TaKOX TOTO, IO
mKojga Oyae SIBHO HE CHIBMIPHOIO 3 KOHKPETHOIO 1 0Oe3nocepemHbo
04YiKyBaHOIO 3arajJbHOIO BifiCBKOBOIO IEpPEBAroo.

pociiicbka ¢enepauis BiNOBiZalbHa 32 MOPYIIEHHS BHUMOT
JIBOCTOPOHHIX yroJ 3 YkpaiHow y cdepi 0XOpOHH JOBKULIL, BHACIIIOK YOTO
VYkpaiHi CIpUYMHEHO 3HaYHY IIKOJY, SIKy pociiichka ¢exaepaltis 3000B'13aHa
il BiMIIKOAYBaTd 3riTHO 3 HOPMaMH MDbKHapogHoro mpasa. Pociilicbka
denepawiss TakoXX BIiANOBiZAJIbHA 3a LIKOIY, 3aBAaHy YKpaiHi BHacImimoK
1o30aBieHHs i mpaBa JOCTYNy 10 NPHUPOJHHUX PECYpCIB, PO3TAIIOBAHUX HA
OKYIMOBAHUX TEPHUTOPIAX, 30KpeMa 00'€KTIB NPUPOIHO 3AIOBITHOTO (GOHIY.
Ha mouatky G6epesns 2022 poxy MiHIOBKUDIA iHirioBano 30ip iH(opMmamil
PO 3JI0YMHH MPOTH JOBKULIA, JO IHIiaTHBU AOJYUYMIMCH Pi3HI TPOMAICHKI
oprani3auil. PeanpHi 30UTKM Ta BIUIMB OyJe MiIpaxOBaHO IICIsI MEPEMOTH,
ajie B JeprkaBHOT €KOJIOTIUHOT IHCIEKITi Byke OYyJIM 03By4eHi mepii 77 MJH.
JIOJL, JHIIe 3a 3a6pyaHeHHs 3eMenbHux pecypceis [1].

Ipote Bxe y xoBTHI 2022 poKy mig 9ac CIyXaHb y KOMITeTi
€BponapiaMeHTy 3 THUTaHb JOBKUUIL, TPOMAJCHKOTO 370pOB'S Ta
MPOIOBOJBYOT Oe3nekn MIHICTp 3aXUCTy IOBKULIS Ta MPUPOJHHUX PEcypciB
Crpineup Pycnan OnexcaHapoBHY MOBIIOMEB, IO 32 CIM MICSIIB BilfHU
MOBHOMACIITAOHO1 BIHHH 3 POCi€I0 TOBKULTO YKpaiHu Oyio 3aBJaHO 30UTKiB
Ha OJWMH TPUIBHOH TpuBEHb (Maibke 36 MIpA. €Bpo). 3aJ0KyMEHTOBAHO 2
TUCAY1 BUIIAAKIB 3aIIOMITHHS IIKOIU AOBKUUIIO BHACIIZOK BIMHU.

3a ciroBamu Minictpa, 3 36 mupa. eBpo 11,4 mupn. — ue 30UTKH,
3aBIaHi IpyHTaMm, a 24,6 MIpJ. — 30UTKH BHACIIIOK 3a0pyAHEHHS MOBITpSI.
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KpiM ToTO, NMIIIE 3a CIM MICAIIB BilfHM BHACHINOK JICOBHX IMOXEXK,
6ombapayBaHb Had TOIEPEPOOHUX 3aBOJIB Ta MMPOMHUCIOBUX 00'€KTIB 00CsT
BUKH[B ByIJIENIO B aTMoc(epy CTaHOBUTh He MeHmIe 31 miH. ToHH. [Ipn
IIOMY MOTEHIIIHHO 79 MJIH. TOHH ITapHUKOBHX Ta3iB OyJe BUpOOJIEHO Mix 9ac
MMOBOEHHOTO BIIHOBIICHHS YKpaiHU, 30KpeMa iHQpacTpyKTypH.

MiHicTp MOBIZOMUB, IO BHACHIIOK 00#0BUX Ailf B YKpaiHi 3HHUIIEHO
91 CYTTEBO TIOMIKO/DKEHO OJM3BKO TPETHHH JICOBHX HAaca/PKeHb KpaiHu, 450
THCSAY TEKTapiB JHCIB MepeOyBaroTh Mif POCIHCHKOI0 OKyMamielo. 3BUIEHECHO
2,45 MIH. TeKTapiB JICOBUX HACa/PKCHB, aJic BOHU «BHIIAJICHI Ta MEpEKOMaHi
TpaHIIeSMW, Ha iXHe BITHOBJICHHS IOTPiOHI MECATIUNTISA.

KinbKicTb eko3noumHiB P® no o6nacrax

W 0104015
W 8ia5409
W siatpod

e 3a¢IXCOBIHO SXOINOHNHIB

* 32014 poxy YacTwHa TepuTopil Nyrancokol Ta
Aowevpxoi 06AICTEN € TIMHACORO OKYTIOBAHMMKA,
IHGOPMALYR LOAO LMX OBAICTER HE € NOBHON.

Crawom Ha 23.03.2022 Axepeno: IO Exopn ! ekoni“

PucyHok 1 — KinbkicTh exo3ounHiB pp Ha Tepurtopii Ykpainn
cTaHOM Ha Oepe3eHnb 2022 poky

Y 30wHi 60iioBuX Aiif onmHUIOCS 20% TPHUPOJOOXOPOHHUX TEPHUTOPIi
Ykpainu.

Bigomo,mo0  rpyHTOBMH TOKpWUB YKpalHH  pI3HOMAaHITHHH i
npeacTaBiIeHu moHan 650 BWJaMU TPYHTIB, IO 3yMOBJIEHO 3HAYHOIO
OPOTDKHICTIO TePUTOPil B IIMPOTHOMY i MEpPUAIOHAILHOMY HAmpsSMKax,
3arajJbHOI0 TPYHTOBO-POCIMHHOIO 30HAJBHICTIO, @ TAKOX MPOBIHUIMHUMH
BIIMIHHOCTAMH (haKTOPIB IPyHTOYTBOPCHHS.
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Haiibinbin mommpeHumMu Ha teputopii Ykpainu € gopHozemu (27,8
MJH Ta), SKi HOIIMPeHi B CTeTNOBii 30HI. YopHO3eMHU YKpaiHH CTaHOBIATH
8,7% Bim 3arampHOT IO YOPHO3EMHUX IPYHTIB cBiTy. Ha mpyromy micmi
3a IOMINPEHICTIO — Cipi JICOBI IPYHTH, SKi € B IICOCTETIOBIH 30HI i 3afiMal0Th
npubm3Ho 4 MuH. Ta. J[epHOBO-MIMBOIMCTI IPYHTH 3aliMaroTh ToHan 3,1
MIJH. Ta, TOMHUpPEHi B 0OCHOBHOMY Ha [louicci.

VY miBneHHi#t wacTuHi YKpaiHM Ha mromi 1,3 MIH. Ta NMOMMpeHi
TEeMHO-KAIITAHOBI ¥ KamTaHOBI IpyHTH. JIyduHO-00m0THI, 6070THI # TOpDHOBI
TPYHTH 3aiiMaroTe mioiry Omm3pko 1,7 wMiH. ra. BoHM € azoHAIBHIMH
TPYHTaMH, IPUypOUCHi 10 3a00I0UeHNX TepuTopiid, Hacammepen [lomiccs.
3HauHi TIOmi IUX IPYHTIB (30kpema Ha [lomicci) ocymieni # 3alHATI
CIHOXATIMU Ta TIACOBUIIAMHU, PiIEe PULIEIO.

V¥ Kapmnarax i 'ipcekomy Kpumy mommpeni 6ypo3eMHi IpyHTH, 10
3aiimMaroTh iomry Maibke 750 tmc. ra. L[i rpyHTHM uwacTo meOeHioBaTi Ta
kam'saucTi. Cepen iHIIMX TUMIB TPYHTIB MOMIMPEHI COJOHII ¥ CONOHYAKH
(mepeBaxHO y CTEMOBIil 30Hi).

INonax 300 Tuc. ra 3aiiMarOTh PO3MUTI IPYHTH W BUXOJM TOPid, sKi
MPAKTUYHO HE BUKOPUCTOBYIOTHCS B CUILCHKOMY TOCIo apceTsi [2].

Taxum uuHOM, IMOOANBHUI BIUIMB arpecopa Ha TepuTopii YkpaiHu
BiToOpa)ka€ThCs Ha BCIX CKIAJOBUX HABKOJUIIHBOTO CEpPENOBHUINA, TOMY
METOIO HAallIMX JOCIiHKeHb € BIUIMB BIHCHKOBHX [ii HA TPYHTOBHUI MOKPUB.

VYV mepion 3 TpaBHs 2022 poxy mo xoBTHS 2022 poxy Hamu
MpOBEJCHUH PEHTTeHO(IYOPECUeHTHUH  aHami3 TPYHTY B  MICIX
MOTpaIULIHHA KpUjaTX pakeT y JIbBIBChKil 00sacTi (30Kkpema Ha TepuTopii
JIbBOBA).

BinGip npoO rpyHTy NpOBOAMBCS 32 METOJAMKOI0 KOHIIEHTPUIHHUX Kil
(UEHTp BHUPBH, CepeirHAa BUPBH Ta MHOBEPXHS BHUPBH). 3 KOXKHOI TOUYKH
Bibopy Bigdupamich o 5-6 npoo.Ilicns nporo npoOU rpyHTY BUCYILYBaJIK
VIS BHOAJCHHS  BOJIOTH, TMOTIM TMOJPIOHIOBAIM JO  OJHOPIAHOTO
IPaHyJOMETPUIHOTO CKIaAy 1 MPOCIFOBAIM Ha CUTI 3 TiaMeTpOM OTBOPIB 250
MKM.

OcHOBHAa yBarB HamWX JOCHDKEHb OyJa 30Cepe/UKeHa Ha
NMPUCYTHOCTI y JOCHIDKYBAaHMUX TPYHTAX IOHIB BaXXKAX METANIB Ta
€JIEMEHTIB, SIKi BUKOPHCTOBYIOTbCS B €JICKIPOHHUX IUIATAX Ta BUPOOax.
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Pesynbrati mpoBeAeHUX JNOCIIPKeHD BiloOpaXkeHl Ha pUCYHKax 2-6.

= [[eHTp BUpBHU

B cepenviHa BUpBU

¥ oBep XHA BUPBU

TIpoburpynry

PucyHnok 2 — Bmict THTaHy B Ipo6ax IpyHTy

0,6
0,5
0,4
0,3
0,2
0,1 A

Sr, mac%

® JleHTp BUPBHU
B Cepenuna BUpBH

“ TloBepxHsi BUPBU

1 2 3 IMpoburpyHnry

Pucynok 3 — Bmicr crpoHuio B npodax rpyHTy
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PucyHok 4 — BmicT cBHHINIO B TPodax IPyHTY

H Ilentp BUpBHU

W CepenuHa BUpBH
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IIpoburpysnry

PucyHok 5 — BmicT HupKkoHiio B mpoéax rpyHry
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PucyHok 6 — BMicT MaHraHy B npo6ax rpyHry

OcHOBHa MacoBa 4YacTKa HEOE3MEeYHHX CIICMCHTIB 30CepeDKCHA B
LEeHTpi BHOYXy 1 10 MOBEPXHI chajae ixHA KoHIeHTpanis. [Ipote 3po3ymino,
IO BCi HaBEJCHI CNEMEHTH 3 YacOM OKHCIIOIOTHCS 1 YTBOPIOIOTH OKCHIN
PI3HOT BaJCHTHOCT.. A Ii¢ B CBOIO Yepry 3yMOBIIO€ MOTPAIUIIHHS JaHUX
OKCHIHUX (OpM HE TUIbKH B IPYHT, ajie i BOIHE CepeIOBHIIC.

Binomo, 110 i0HM BaXKUX METANIB Y TPYHTAX CTAHOBISTH CEPHO3HY
3arpo3y i JUIg 370POB'S JIOJCH, OCKUIBKH 3 TPYHTY BOHH IOTPAIUIIIOTE B
POCIIMIHY, a 3 HUX — B OPTaHi3M JIFoJuHU. [loTpamisiioyn B OpraHisM, BaXkKi
METaJ HAaKOTMYYIOTHCS B OCHOBHOMY B HUPKax 1 NEUiHIl, BHKIMKAIOYH
cepio3Hi MOPYIIEHHS 0OMIHY PEUYOBHH.

HeoOximHo BiOMIiTHTH, [0 OKpiM I10HIB BaXKKHX METAJIIB B I'PYHTI
MPUCYTHI TaKi PiAKICHI €eMEeHTH, SIK IUPKOHIH Ta MaHTaH. [IpucyTHICTE y
TPYHTI JaHAX EJIEeMEHTIB MOYKHA IIOSICHATH TCXHOJOTIYHHM IPOLIECOM
BUTOTOBJICHHA KPHJIATUX PaKeT.

Hampuxman, mupkoHii — nepeximauii Metan. OCOOIMBICTIO ITHPKOHIIO
€ CTIHKICTh 70 KOpO3ii. BUKOPUCTOBYEThCS BiH y CIUIaBaX METAIIB It
Ha/aHHSA KOPO3IHHOT CTIAKOCTI.

HasBuicte y BimiOpanmx mpobax i3 Micns BHOYXy MaHTaHy
(MapraHIfio) TAK0X MOJKHA ITOSICHUTH CIEIU(IKOI0 TEXHOJIOTITHOTO TPOIieCy
BUTOTOBJICHHS KPWJIATHX DPAaKeT, & caMe — BHKOPHCTAHHS B CICKTPOHIIli,
OTpUMaHHI Pi3HUX BUJIB CTali, KOJFOPOBHX CIUABIB Ta iHmre [3].
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Pucynox 7 — IIL1siXu BUKOPHCTAHHSI MAHTAHY

VY pe3ynpTaTi MPOBENCHHUX JOCHHKCHb TPYHTY IICJS BIyJYaHHS
KpWJIAaTHX pakeT Ha TepuTopiro JIBBIBCEKOT 00JIaCTI IOBEICHO 3HAYHE
NEPeBUIIEHHS B TPYHTOBOMY TOKPHBI IOHIB BaXKHX METaJiB, SKi
CHPUYMHSAIOTh TOKCHYHY JiI0 Ha HABKOJMILIHE cepenoBuile. [IpoTte 3aBnanHs
BU3HAYCHHS SKOJIOTTYHOTO PU3MKY HACIHIIKIB arpecii pociiicbkoi ¢enepartii
CTOCOBHO YKpaiHW 3aJMIIalOThCS OCHOBHHM IHTAHHAM 30epeXeHHS
HaBKOJIMIIIHBOTO CEPEeOBHINA Ta 3a0€3MeUeHHs CTAIOr0 PO3BHUTKY.

Buxopucrani indopmaniiini pixepesa:
1. https:/iwww.epravda.com.ua/columns/2022/03/26/684714/
2. Hosusik C. I1. IpyHro3HascTBo i reorpadist rpyHris : [ligpyunuk. Y asox
yact. JIpBiB : Bunasunumii uentp JIHY imeni IBana ®@panka, 2010. 270 c.; 286 c.
3. Augpycummna I. M., Tony6 I. O., Jlamneka O. I'. Mapraseus y Boai —
HeOe3neunuii mosrorant. Kuis, 2018. 38 c.
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ABAPIi HA HA® TOTA30BHX POJOBUIIAX SIK YAHHUK
BIUIMBY HA I'JIOBAJIBHY EKOJIOTTYHY BE3IEKY B YKPAIHI

Hiuyyrin C.®., noktop TexH. Hayk, npodecop, 3uma O.€., kaHI, TexH.
HaykK, goueHT, Credusinko B.C., acmipanTtka, BUKIaga4d

Hayionanvruti ynisepcumem «Ilonmaecvka nonimexHixka
imeni FOpiss Konopamioka, Ykpaina

AHOTaMisi. O3TJSIHYTO NPUYMHM BHMHUKHEHHS aBapii Ha HadTOorasoBmx
POJIOBHILAX, IPOBEJICHO aHaTi3 3a0pyIHEHb, OB S3aHNX 3 aBapiiiHUMU pO3JIHBAMU
Ha(TONP OAYKTIB, B3ATO JO yBarW 3aJMIIKOBHH BIUIMB HAQTOMPOAYKTIB Ta IiXHiil
BIUIMB Ha HAaBKOJIMILIHE CepeIOBHIIE, 30KpeMa Ha IpyHTH Ta Bogu CBITOBOTo OKeaHy .
Takox mocnmipkeHo TpaHcdopmaiio HadhTOBMX 3a0pynHeHp Ta 3MiHy (opm
icHyBaHHA HaQTH TIPH TEpEXoli 3 OJHOIO CEpEeNOBMINA B IHINE, IIPOBEICHO
KiIacu(iKallilo OCHOBHHX MpHWYMH aBapii Ha HapTOTa30BHX pPOJOBHUIIAX 3
ypaxyBaHHAM HPOEKTYBaHHA Ta eKCIUTyaTalii Ha(TOTPaHCIIOPTHOI —CHCTEMH.
3anpomnoHoBaHO e(pEeKTHBHI LUIAXH BHUPILIGHHA aBapiiHMX cWTyamiii Ha
TpyOOmpoBOAaX Ta pO3pOOKY METOIMK Ta 3acO0IB JIarHOCTHKH TEXHIYHOTO CTaHY
MaricTpalbHEX TPy OOHpOBOJIIB, MPOBEIEHO OMHC KOXKHOTO €Taly HaTOra3oBOrO
BUpOOHMIITBA Ta HOTO HEraTMBHWH BIUIMB Ha JOBKULISA, SIKMH BHHHKAE B IIpOLECi
po3p 00Ky HaQTOBKX i ra30BUX P OFOBHILL.

Kurouosi cioBa: aBapii, HaTa, ra3, poJOBHUIIA, EKOJIOTis, Oe3MeKa, BIUIUB,
aHaii3, GakTop, cep enoBHIIE.

Pichugin S. F., Doctor of Technical Sciences, Professor,
Zima O. E, Candidate of Technical Sciences, Associate Professor,
Steblianko V.S., graduate student, teacher

Yury Kondratyuk Poltava Polytechnic National University, Ukraine

Abstract: the causes of accidents at oil and gas fields are considered, the
analysis of pollution related to accidental spills of petroleum products is carried out,
the residual impact of petroleum products and their impact on the environment, in
particular on the soils and waters of the World Ocean, are taken into account. The
transformation of oil pollution and the change in the forms of existence of oil during
the transition from one environment to another were also investigated; the
classification of the main causes of accidents at oil and gas fields was carried out,
taking into account the design and operation of the oil transportation sy stem. Effective
ways of solving emergency situations on pipelines and the development of methods
and tools for diagnosing the technical condition of main pipelines are proposed, each
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stage of oil and gas production and its negative impact on the environment, which
occurs in the process of developing oil and gas fields, is described.

Keywords: oil, gas, deposits, ecology, safety, impact, analysis, factor,
environment.

VY cydacHOMY CBiTI Bce OUTHIIOI yBarm HAJA€ThCS BHPIMICHHIO
€KOJIOTTIHUX TPOOIIeM, IKi MOXYTh OyTH CIPHYHMHEHI K CaMOI0 IIPUPOJIOIO,
TaK 1 JKUTTEABUIGHICTIO JIOJWHH, INPUYOMY OCTAaHHII YHHHHK HaOyB
BXJIMBIIIOTO CTAaTyCy BHACIIOK PO3BUTKY Ha)TOra30BOI MPOMHUCIOBOCTI B
VYxpaini. BumoOyTok Ta mepepoOka 0yIb-sIKHX KOPUCHHUX KOTAJMH, 30KpeMa
Ha(TH iTa3y, HANEXKaTh JO JIOJCHKOTO BHAY NUBUIBHOCTI, IO BITHOCHTHCS JO
PIBHS TiABUINEHOT €KOJIOTIYHOT HEOE3NMeKH Ta Hece BEJMKI PU3HKH
3a0pyHEHHS OPTaHIYHUMH Ta HEOPTAHITHUMU PEYOBHHAMH, IICPETBOPEHHS
Te0JIOTIYHOTO CEepPEeIOBHUIIA, MOKEKHY HEOE3MeKy Ta 1HIII 3arpO3H JOBKILTIO .
HadtoBa ramy3s VYkpaiHm sBmsie co0O0 CKIAaIHy CHCTEMY, SIKa BKIIOYAE
Te0JIOTOPO3BiNyBaNbHI poOOTH, BHAOOYTOK, TpaHCIOPTYBaHHS, 30epiraHHs
Ta mnepepoOky HapTu. CrymiHb BIUIMBY 3a3HAUYCHHX IMrany3ed Ha
HaBKOJMIIHE CEpPEeJOBHINE PI3HWH, ajle BpaxyBaHHA WHOTO BaKIMBE UL
OIIIHKH €KOJIOTTIHUX i
TEeXHOTCHHUX PH3HKIB, SIKi BAHUKAIOTh OCTAHHIM YacoM Bce dacTime. OqHum
13 OUBIXIB MiIBHIICHHS €KOJIOTIUHOT Oe3nekr HagTo-ra3oBOi Tamy3i €
BpaxyBaHHS (axTopiB, mo 1i cOpuuuHAIOTe. DakTopH 3a MPHUPOJIOI0
Ta XapakTepoM Jii, 110 BIUIMBAIOTh HAa HETaTMBHMI BIUIMB Ha JOBKULISA
JUSUTBHOCTI TiArany3eid HagTo-ra30BOTO KOMIIIEKCY AyXe pi3HOMAaHITHHIA.

®daxiBIii BU3HAIOTH, 10 HAWOUIBII EKOJOTIYHO-HEOE3IMEYHUMH Ta
pyHHIBHUMH IyIi JOBKULIL € 3a0pyIHEHHS, MOB’S3aHi 3 aBapilfHUMH
posnrBaMu HAQTOMPOIYKTIB Ta CYIYTHIX IUIACTOBHX BOJ Ta MiA 4ac OypiHHS
CBEPVIOBUH 1 PO3KPUTTI MOKIAAIB i3 aHOMAalbHO-BUCOKHM IUIACTOBHM
THCKOM. TaKo Il 3a3HAYMTH, 110 BEJIMKOT IIKOJM €KOCHCTEMaM 3aBAaloTh
MOpCbKi mepeBe3eHHs. HaiiOumpimii BTpaT HadTH mMOB’sA3aHi 3 il
TpaHCIIOPTYBAaHHAM i3 palloHiB f0OyBaHHs. ABapiiiHi cuTyauii, ckup 3a 60pT
MPOMUBHUX 1 OasacTHUX BOJ OOYMOBIIOIOTH HAsfBHICTh IMOCTIMHHUX TIOJIB
3a0pyAHEHHS Ha TpacaX MOPCHKUX LUIIXiB. BTpatu BigOyBaroThCs HaBiTh 3a
6e3aBapiifHoi poOOTH MOPCHLKOTO TPaHCIOPTY. AJie TiJ Yac aBapid, KOJu
Moke po3muBatucsa 10 40-50 Tuc. T HadTH, ypakaeTbCs MOBEPXHS, IUIOLIECIO
6mm3bko 100 kM2, Posnus HapTH — Le oJHa 3 HailHeOe3MmeyHIuX aBapiid Ha
BUPOOHMIITBI, SIKAa BHHHKA€ B PE3yJbTaTi HENPaBWIbHUX I JIOAMHH Ta
NPUHOCUTH 0arato MIKOJM HAaBKOJMIIHBOMY CEPEJOBHILY. 3aJIMIIKOBHUIA
BIUIMB TAKUX aBapii, 0COOJMBO Ha MI3EeMHI BOJY 1 F€0JIOTIYHE CepeI0BHIIe,
MOXke 30epiratucst BIPOJOBXK JECSATUPIY, TOMY OCOOJMBOI BaXIMBOCTI
HaOyBae 3aBJaHHA OLIHKM BIUIMBY CTaHy aBapiffHUX CBEpIOBUH Ha
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JOBKULIS Ta TPOTHO3YBaHHS HETATHBHUX 3MIH JUIS HABKOJIHIIHBOTO
CepelloBHINa, MO0 3MO0KE BU3HAYWTH HETAaTHBHI HACIIIKH Ta MIHIMI3yBaTH
BIUMB Ha cepenosumie [l]. TosoBHi Micngs HadTOBOTO 3a0pyaHCHHS
CBITOBOTO OKeaHy BiIMIUalOThCS Ha NDIIXax pyxy MK bmmspkum Cxomom
Ta €Bpormoro, AMepuKoio Ta SnoHiero. 3Ha4Hi 3a0pyIHEHHS HasBHI TAaKOXK Y
Cepememuomy, Kapubcpkomy, IliBnenHo-Kutalickkomy Ta SmoHCBEKOMY
Mopsx. AmHam3 Jpkepen 1 ¢opM HadTOBUX 3a0pyIHEHH JO3BOJIUB
YCTaHOBHUTH, IO B 3aTaJbHIA KUTBKOCTI HaJXODKEHB:

—23% cKIamarTe CKUIM 13 CyZeH Y MOpe IPOMHUBHHX i OalaCTHUX BOJ,
T00TO 3a0pyIHEHHS, TOB’sI3aHi 3 HOPMAJBHOIO €KCIUTyaTalli€lo CYJICH;

— 17% npunagae Ha ckmyM HapTH Ta HAQTONPOIYKTIB Yy MOPTAX UM
IPUIIOPTOBUX aKBATOPIAX, BKIIOYAIOYH BIPATH MU 3aBaHTAXXEHHI OyHKepiB
HaJlMBHUX CYJICH;

— 10% motpamnse 3 Gepera pa3oM i3 NPOMUCIOBHMH BiIXOJaMH Ta
CTIMHUMH BOJAMH, IO MICTATh €MYJIbrOBaHY, PO3YMHEHY Ta IUIBKOBY
HaTy;

— 5 % mpUHOCSTH 37MMBOBI CTOKM y BHIVIAAI €MYJBIOBAaHOI, PO3UYMHEHOI Ta
IUTiBKOBOT HadTH;

— 6% moB’a3aHO 3 KaTacTpoaMm CyJeH, OypoBHUX y MOpi, KoJM
YTBOPIOIOTHCSl CYLUIbHI MOJSA Ta IUIBKA 3 €MYJBIOBaHOI YW PO3UMHEHOT
Ha(TH;

— 1% nae 6ypinHs Ha menbdi, i 3a0pyHEHHS CKIAJAI0TECS 3 EMYIBrOBaHOI,
po3unHeHoi Ta TWIiBKOBOT HadTH;

—10% npunaznae Ha HadTy, 110 HAJXOUTH 3 aTMOC(HEPH B PO3UNHEHOMY
Ta Ta30noAi0HOMY CTaHi;

— 28% npuHOCATL pPIYKOBI BOJW, IO MICTATH HadTy B ycbomy
pi3HOMAHITTI ii popm.

HadTta i Hap TOnpogyKTH CrIpaBiIsitOTh HETATUBHUK BIUIMB HA MOPCHKI
0IOIICHO3U, TOMY IIO IX IUTBKA MOPYHIYIOTH OOMIH CHEPri€lo, TEeILIOM,
BOJIOTOIO Ta Ta3aMH MDK OKEaHOM 1 aTMOC(eporo, a TAKOXK BIUIMBAIOTH Ha
(G i3UKO-XIMIYHI Ta TIAPOJIOTIYHI YMOBH, KmiMar 3emui, OaJaHC KHUCHIO B
atMocdepi, BHUKIMKAIOT, 3arubenb puOM Ta MiIKpoopraismis. VYci
KOMIIOHEHTH Ha(hTH TOKCUYHI [UISI MOPChKUX OpTaHi3MiB. Y HaTH € 1me oHa
moOiyHa BJACTHUBICTD — il BYIVIEBOAM 37aTHI PO3YMHATA PO IHIIHX
3a0pyAHIOIOYNX PEYOBHH, TAKHX K TIECTUIIMIM, BaXKKI METAJH, SIKi pa3oM i3
Ha(TOIO KOHICHTPYIOTHCS B MPUIIOBEPXHBOMY IIapi i mie Oibilie OTPYIOIOTh
foro. Hadra yTBOprO€ Ha mHOBEepXHi BOAM IUTBKY, 3aBTOBIIKH B OJHY
MoJiekyay. OmHa Kparuisl MOXITHUX Ha(TH MOXe 3a0pyIHHUTH MITbHOH
Kpameis guctoi Bomu. Llell ToHKHI map oOMexye IOCTyH KHCHIO Y BOJIY 1
BUKIMKAE 3aayXy pHO 1 BCIX BOJHHMX OpTraHi3MiB. 3a0pymHEeHHS Ha(dTOrO
3aBIa€ OCOOJMBO BEIWKOI INKOJM CTCHOWKHHUM BHAaM (BHAM, IO HeE
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BUTPUMYIOTh BEIIMKUX KOJMBaHb (HakTopiB AOBKULLI). CIpakmaroTh Bix
3a0pymHeHHs HadTOor0 1 MOpchki mraxu. Hadrta crieroe ix mip’s,
TETUIOI30JIAIIISl OPYIIY€EThCS. JIJIs MATPUMKH TeMIIepaTypH Tila CTae OUThII
IHTCHCUBHUM OOMIH pEYOBHH, Yepe3 M0 BHTPAYAIOThCS KUPOBI PE3CPBH.
IItax twHe Bim BHUCHaXeHHA. [Itaxy, mO MipHAIOTH, INTyTalOTh Ha(TOBI
wMH 3 Dkero # oTpyrorotecs. Hadrta 1 HadTOMpPOIyKTH HETATUBHO
BIUIMBAIOTh Ha MOPCHKi OI0TIEHO3H, TOMY MIO iX TUTBKH IEPEIIKOKAIOTh
00MiHy eHeprii, Temya, BOJOTH i ra3y MK OKEaHOM i aTMOC(eporo, a TAKOXK
BIUIMBAIOTh HAa ()I3WKO-XIMIUHI Ta TiAPOJOTIYHI yMOBH, KiMar 3eMmii i
OaylaHC KHCHIO B aTMoc(epi.

Mepexxa HadTONpOBOMIB VYKpaiHM Bimirpae 3HAYHYy pOIB Y
3a0e3meueHH] eHepreTmyHoi Oe3mexku kpainm. Ha mimumenHs Oe3nexu
(YHKIIOHYBaHHS CKIQJHAX TEXHITHUX CHCTEM aKIEHTY€TbCs 0CO0mBa
yBara. HaifHeOe3nmeuHIimmMH CKIAJOBIMH CHCTEMH  MariCTpalbHOTO
TPaHCIOPTyBaHHS HA(TH € NiHIMHI YaCTHHU MariCTpaabHUX TPYOOIPOBOAIB,
BUTIKAaHHS BMICTy SIKHX CTBOPIO€ HaWOUbm 3arpo3um. HaptoBi ¢paxuil €
JDKEpesioM MIIBUIICHOI MMOXKEKOBHOyXoHeOe3nekn Ta HeOe3meKn it
JOBKULIS, N0 SKAX TNPU3BOMATH aBapiiiHi curtyaumii. binpmiicte aBapiii Ha
Ha)TOMPOBOJAX CTAIOTBCS BHACTINOK 3HOUIyBaHHS T1py6 (Oimpme 1/3
HaTOMPOBOAIB eKCIUTyaTyloThcsi ToHan 30 pokiB), uepe3 BHYTPIIIHIO
kopo3ito. [InToma yacToTa MopuBiB HAPTONPOBOIIB BCIX TUIIB 3MiHIOBAJIACS
Bix 0,131 mo 0,247 Bumanky HakM 3a pik. B cepemnpoMy BoHa Oyina piBHa
0,168 Bumaaky Ha kM 3a pik. HaiiOinpima yacToTa BiIMOB XapakTepHa it
Ha(pTO30IpHUX Mepex poaoBHLl [2].

VY mpoiueci HPOSKTyBaHHS Ta eKCIUIyaTalii HagTOTPaHCIOPTHOI
CHUCTEMH HEIOCTATHHO BPAXOBYETHCA il BIUIMB Ha JOBKULIA U OLIHIOETHCS Ta
aHAN3Y€TbCSl PU3MK BUHUKHEHHS HA/3BUYAlHMX cuTyauid. 3abesnedyeHHs
Oe3rnexu 3BOJUTHCS, B OCHOBHOMY, 10 JOTPUMAHHS NMEBHUX BiICTaHEH MK
TPacor0 MaricTpajbHHX TPyOOIpOBOMB Ta 00’ekTaMu HOpaCTpyKTypH. Y
pa3i BiIMOB MariCTpaJbHUX HAQTOMPOBOMIB, IO BHHUKAIOTH IiI €O
TCXHOTCHHUX, IPUPOJHUX Ta AHTPONOTCHHUX (AKTOPIB, MOPYLIYETHCS
MPUPOHUN PEKUM IPYHTIB 1 BOJHUX 00’€KTIB, 3a0pyAHIOETHCSA aTMOChepa,
II0 YacTO NPHU3BOJHTH JIO EKOJOTiYHOTo Jymxa. [lopymieHHsS IpyHTOBOTO
MOKPUTTS BiNOyBa€ThCs TPH OypiHHI BUAOOYBHHMX CBEpIJIOBHUH 1 Ha CTamil
OymiBHUIITBA OO ’€KTIB OOJAIITYBaHHSA POJOBHINA. I[HIIUM EJIEeMEHTOM
pU3MKY eKCIUTyataiii TpyOONpOBOMIB € Marictpaii, 0 3’€IHYIOTh
CBEp/UIOBUHHM Ha pojoBumax. Jlo HUX B3araji He 3aCTOCOBYIOTh KOIHI
CTAaH/JAPTH PETYJIFOBAHHS, OCKUIBKH 0arato 3 HUX IpamioTh MPH OyKe
HU3BKHX THCKaX 1 3HAXOIIAThCA Y BiaJieHUX paioHax. TomMy mpaniBHUKH
CTaHIIIH HE MOXYTb 3i0paTh 00’€KTHBHI JIaHi PO PO3PUBHU W MPOTIKAHHS, a
TaKoX MpPO Te, YU NOTPUMYIOThCS B3araii SKMX-HEOyAp CTAaHIAPTIB IIOJO
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XapaKTepHUCTUK 3BAapHUX IIBIB Ta IIHMOMHM 3aJiTaHHA TPYOOIIPOBOAY.
OmHuM 13 IUIIXIB BHUPIMIEHHS TaKOi CUTYyaIlil € yCTAHOBKA 3aIlipHOT apMaTypH
3 aBTOMATHYHUM JUCTAHIIHHIM YTIPaBIIHHIM, SKa MOXE MIBUAKO 3yHHUTH
nojiauy razy abo HadTu B pasi aBapii.

OCHOBHMMH TIpHYMHAMH aBapii Ha Ha(TOra30BMX pPOJOBHUIIAX €:
30BHIMHI (QB3UIHI Aii Ha TPyOONMPOBOAM, BKIIOYAIOYH HECAHKIIOHOBAHI
Bpi3aHHS, IO CIPUYNHWUINA BUTOKH BYIJIEBOIHIB, — 34,7%, MOpYIIEHHS HOPM
1 IpaBWJI MPOBEACHHSA pPOOIT mpu OyHIBHUNTBI i PEMOHTI, BIIXWICHHA BiX
IpOEKTHHX pimeHs — 24,7%; Kopo3iliHI MOMKOMKEHHA TpyO, 3amipHOi i

perymorouoi apmarypu — 23,5%; TOpYIIEHHS TEXHIYHUX YMOB MpHU
BUTOTOBIEHHI Tpy®d 1 ycratkyBamHt — 12,4%; mommmkoBi i
eKCIUTyaTalliiHoro 1 pemMoHtHOro mepconany — 4,7% [1]. Llikaso

MPOCTEXKUTH 3a TpaHCPopMaliclo HAQTOBUX 3a0pyAHEHb 1 3MiHOIO (opM
iCHyBaHHA Ha(TH TNPU INepexoal 3 OJHOrO CepeloBHINA B IHIIE Ta
MIPOCIIAKYBaTH 3MiHU y XIMIYHOMY CKJIaJi I'PyHTY,3MiHU HOTO BIaCTHBOCTE i
Ta CIpyKTypu. IpyHTM BBaXkaroTbcs 3abpyaHeHuMH HadTol Ta
HAQTONPOAYKTAMH, SKIIO 30UIBIICHHS KOHLEHTPALil IMX pPEYOBUH
MITHIMAEThCST 10 PIBHA, TPH SIKOMY MOPYINYETHCSA €KOJIOTIYHA pIBHOBara B
IPYHTOBIi CcHCTeMi, BiIOyBa€ThCs 3MiHA MOPQONOTIYHHX Ta (i3HKO-
XIMIYHHX ~XapaKTePUCTHK TPYHTOBHX TOPHU3OHTIB, 3MIHIOIOTHCS BOJHO-
Gi3UYHI  BIACTUBOCTI  TIPYHTIB, MOPYIIYETHCA CIIBBIMHOIICHHS MK
OKpeMHMH (paKIiIMU OpPraHiYHOI PEYOBUHH IPYHTY, 3HHIKYETHCS
NPOJyKTHBHICTE 3eMenb. KoxkHa 3 GopM HapTH NmO-CBOEMY BIUIMBAaE Ha
¢i3uuHi, XiMidHI Ta OIOJIOTIYHI MPOIECH, IO MPOTIKAIOTH Yy CepeOBUIII
IPYHTY, Ha MEXI Mepexoy CEPEJOBHIN Ta HA TiAPOXIMIUHI Oap’epH, Mae
BJIACTHBUH  MeExaHi3M  TpaHcpopMaril, OIOJOTIYHOTO Ta  XIMIYHOT'O
okucieHHs. [IpocodyBaHHS HAQTOIO IPYHTOBOT MacH IPU3BOUTE JI0:

— 3MiH y XIMIYHOMY CKJIaJli IPYHTY, 3MiHH HOTO BIACTUBOCTEH Ta CTPYKTYpH,
TIepII 32 BCe IIe TI03HAYA€ETHCS Ha TYMYCOBOMY TOPH30HTI: KUTBKICTh BYTJICITIO
B HBOMY pI3KO 30UIBIIYETHCS, aje IOTIPHOIYETHCS SKICTH IPYHTIB, SK
MOKUBHOTO cyOcTpaty yii pOCiWH, TiApoPoOHI dYacTHHKH HaQTH
3aBKAIOTh  3BOJIOKCHHIO  KOPIHHS ~ POCJIHMH, [0 MNPHU3BOJUTH  JIO
¢i310JIOTIYHAX 3MIH yciel poCIHHHY;

— 3MIHH CKJaJy IPYHTOBOTO I'yMYCy, SKi Ha MOYATKy BIIOYBarOTbCS Y
JIIMIHUX 1 KACIMX KOMIIOHEHTAX;

— pI3KOTO TOpYIIEHHS B TPYHTOBOMY MIKpOOiOII€HO3i, IPHUTHITYBaHHSI
(OTOCHHTETHIHOT aKTHBHOCTI POCIMHHUX OPTaHi3MIB, MO TMO3HAYA€ETHCS
HacaMIiepe]] Ha PO3BUTKY IPYHTOBHX BOJIOPOCTEH. 3aJie:KHO Bi 03U HATH,
IO TTOTpanuia B IPYHT, i 30epeXeHHs ITPYHTOBOTO Ta POCIMHHOTO IIOKPHBY,
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CIOCTEpIrafoThcs Pi3HI peakuil I'PYHTOBHX BOJOPOCTEH: BiX YacTKOBOTO
MIPUTHIYEHHS 70 3aru0er.

Haifi6impmr mepcrnekTMBHAM 3acO000M 3HE3apaKyBaHHS IPYHTIB €
OKHCIeHHS HapTH 1 HAaQTONPOAYKTIB 3a JOIOMOTOI0 TIPYHTOBHX
MikpoopraHi3miB. [IpHCKOpPUTH OYMWINEHHS TIPYHTIB 3a JOTIOMOTOIO
MIKpOOpPTaHi3MiB MOXHa B OCHOBHOMY JBOMa MUIIXaMH: aKTHBI3aIi€o
MeTa0OoJIIHOI aKTMBHOCTI MIKpOQIIOpH TPYHTIB IUIIXOM 3MiHH (i3UKO-
XIMIYHIX yMOB CepeloBHINA (arpoTeXHiYHI NpuiHoOMH) ab0 BHECEHHAM
CHeUiaIbHO MiMIOpaHUX aKTUBHUX HA(TOOKHCITIOIOYMUX MIKpOOPTaHI3MIB y
3a0pyIHEHNH IPYHT.

Ha crorommi mimmpmemcTtBa 3 BHIOOYBaHHS, TPAHCIOPTYBAaHHS Ta
nepepoOku Ha(TH € OJHUMH 3 TOJOBHHX JDKEPE TeXHOTCHHOT HeOe3MmeKH.
e moB’sa3aHO 3 BUKHIAMHU HA3BUYAHHO MIKPMBHUX PEYOBHH 1
eKCTpeMallbHUMU CHTyalliIMH, [0 SKUX BIiOHOCATBCSA aBapii, BHOYXH,
noxkexi. I[IpuuMHaMuW BUHHWKHEHHS aBapiiHUX CHTyalii € BigMoOBa
TeXHIYHUX CHCTEM BHACIIJOK IIOMMIOK, IOMyIIEHHX HPU IPOEKTyBaHHI,
HOPYIIEHHS TEXHOJIOTi BHTOTOBJICHHS TPYyO, YMOB 1 PEXHMIB €KCIUTyaTaii
[10]. Koposiiine 3HOWIEHHS CTIHOK MAaricTpaJbHUX TPyOOMPOBOAIB €
OCHOBHHM JDKEpeIIOM YTBOPEHHS Ta PO3BUTKY AedexrTiB. ToMy BHHHKa€e
HEOOX|THICTh B MPOBENCHHI NOCITIHKEHb, IOB’SI3aHUX 3 BUBUEHHIM yMOB
yTBOpeHHsI Ae(eKTiB pizHOI GopMHU B mpoleci eKCIUlyaTalii CKIaIHUX
TPAaHCIOPTHUX CUCTEM Ta y BHOOpi pexXHMIB mepexkadyBaHHS HapTH 3

MOYATKOBUMHU  THCKaMH, ki 3a0e3mnevaTsb Oesmeuny  poborty
HaTOTpaHCIOPTHUX cucTeM [3].
OmKe, OCHOBHMMHM NpHYMHAMHM  BHHUKHEHHsS  aBapii  Ha

TpyO6onpoBOJAX €:

— MEXaHIYHI pyiiHyBaHHsA TpyOONpPOBOJIB i KOHCTPYKIH MpH mepemnaiax
BHYTPIIIHBOTO THCKY, Ail 30BHIIIHIX CHJI, KOPO3il 1 3MiHU TeMIepaTypH;

— HECNPaBHOCTI OCHOBHOTO i JOTIOMDKHOTO 00JIaTHAHHS HACOCHUX CTAHIIIH;
— HECTPABHOCTI Y CUCTEM1 KOHTPOJIIO;

— HECTIPABHOCTI B CUCTEMi Oe3MeKu;

— MOPYUICHHS 3BAPHUX MIBIB 1 3'€HYBaNBHUX (uaHIiB [4].

VYkpaiHa € OJHAM 3 OCHOBHHX TpPaH3UTEpiB BYIJICBOIHIB 10 KpaiH
CximHoi Ta 3aximHoi €Bpomnu, Mpo IO CBiMYaTh 3HAYHI OOCATH TPAH3UTY
HaTH, Ta3y Ta iX MOXAHUX dYepe3 TePUTOPiI0 YKpaiHH Ta 00YMOBIIOIOTH il
CTpaTeriyHe TMOJIOKEHHS B CHepreTHuHid Oesmemi €Bpomu. Mepexa
MaricTpagbHUX TpyOOINpoBOMiB YKpaiHH — CKJIaJHA TEXHIYHA CHUCTEMa, IO
Ma€ MOTY)KHHU ITOTEHIIAJ TPaHCIOPTYBAaHHA Ta 30epiraHHs BYIJICBOJHIB,
30KpeMa rasy. TpaHcHopTyBaHHs 1 30epiraHHs HadTH ¥ ra3y HpH MEBHUX
HECTIPUSATIMBAX YMOBaX MOJE IPHU3BECTH 10 HaBBUYAHHUX CHTY alliit
TEXHOTCHHOTO XapakTepy, 3a0pyIHEHHs NOBKULIA IMPHU aBapisx i BiIMOBaX,
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CTBOPHBIIM TaKMM YHHOM HeOe3IeKy /Ui HaceJeHHs, IHKCHEPHHUX CIIOPY.
Ta npupoaHoro cepenopumia. [5]. Cepen OCHOBHHX TPUYHH aBapiid
Ha3WBAIOTh KOPO3il0 0OJagHAHHS, HE3aJOBUIGHY SKICTh 3BapHHX MIBIB 1
cruxiiini Jmxa. Cepi03HOI0 MPUIMHOK BHXOJIYy TPYOONPOBOMIB 3 JNaay €
KOpO3is, TOMY CTajb, sKa 3HAXOOUTBCS Yy B3a€EMOJi 3 aKTUBHUMH
CepeloBUIaM U, TAKIMH K Ha)Ta UM ra3 — IOCTyNOBO jgerpanye. Ha gactky
KOpO3iHUX TpoleciB npunamae Bing 15 mo 20% yciX MOBITOMIIEHb PO
«cepiio3Hi aBapii», sKi MPU3BOAAT, MO 3arubeni Jnojed abo 3aBHAIOTH
cepio3HO KoM MalfHy Ta HABKOJMITHBOMY cepenoBuIily. bimbmra gacTiHa
MarictpaJbHUX TpyOONpOBOMIB Mae MiM3eMHY KOHCTPYKTHBHY CXeMY
npoxtanku. Ha mimemHI TpyOOmpoBOIM BIUMBAIOTH KOPO3iHHO-aKTHBHI
rpyHaTd. [l BINIMBOM KOPO3IMHOTO 3HOCY METady 3MEHIIYEThCS TOBIIMHA
CTIHKH TpyO, IO B CBOIO U€Pry MO>KE MPU3BECTHA O BUHUKHEHHS aBapifHUX
cuTyanii  Ha  MarictpampHEX  TpyOompoBomax  Crpec-kopo3siiiHe
PO3TPICKYBaHHA MeTally B JaHW 4Yac € OJIHI€I0 3 OCHOBHUX 1 HaiOuIbII
9acTHX [PWYMH pyHHYyBaHHA MaricTpadbHuUX TpybomposoxiB. [lo
MONIKO/DKCHb I[bOTO THITy BiOHOCATH TPIMWHHU, SKi yTBOPIOIOTECA HA
30BHIIIHIA MOBepxHi TpyOOMpoBOAIB Yy AUMHKAX 13 MOPYIICHHSIM
IBOJAIIHHOTO MOKPUTIA Mif Ji€f0 KOpPO3IHHO-aKTUBHOTO CEepeloBHINA i
Hampy>keHo-nedopMaliifHoro ¢gakropa B yMoOBax KaToaHOi mosipusauii. B
VYkpaini Bxke BinOysocsi Kilbka aBapiil ra3onpoBojiB, 00yMOBICHHX CTpec-
KopositHuMH  nedexrtamu.  bimpmicts aBapiii depe3  Kopo3ziiiHe
PO3TPICKYBaHHS, SIK IPaBUIIO, BiiOyBaeThest B 20 KM 30Hi 38 KOMIIPECOPHOIO
CTaHLi€I0 MO Xoay Trazy. Metan TpyOu B Wil 30HI, KpiM KOHTAKTy 3
IPYHTOBUM €JEKTPOJITOM Ha JUIIHKaX [OIIKO/KCHHS 130JBILiHOTO
MOKPUTTS, MiITaeTbcsl JAONATKOBIA [ii MiABUINEHOT TeMImepaTypu rasy, a
TAKO)X BHCOKOTO piBHSA BiOpaiii, ski MOXYyTb 3a IIEBHUX YMOB CTaTH
MPUYHMHOIO 3aPO/DKEHHS CTPEC-KOPO3idHUX TpimuH [6].

dakTopH, sIKi COIPUYMHAIOTh aBapii, MOXKHA PO3AUIMTH Ha TaKi, 10
BHOCSTh Ha CTalil TPOEKTYBaHHSA (HENpaBWIbHHN BHOIp Martepiany,
TEXHOJIOTII BUTOTOBJICHHS,  HEBpaxyBaHHS  yMOB  eKCIUIyaTailii),
BUTOTOBJICHHA  (MOPYIICHHS TEXHOJIOTil, = BHKOPUCTAHHS MaTepiaiiB
HE3a/I0BUTbHOT SIKOCTi, HENOCTATHS yBara KOHTPOJBHUM 3aXoJaM) Ta
ekcIutyaTarii (Kopo3is, 30BHINIHI MeXaHIuHI i, cTapiHHS MeTany). B
VYkpaini cepen TPUYUH aBapii MOIMIMPEHHM € CyO0 €KTHBHUE QakTop,
NOB’sI3aHUH 13 HelOaJ MM CTaBICHHSAM 0 TpyOOmpoBojay abo MopyIIeHHIM
BUMOT 70 Woro ekcrutyatamii [7]. Ilomepemutd aBapiiiHi cuTyamii Ha
TpyOOIPOBOAAX MOXKIMBO 32 PaXyHOK BIPOBa/DKCHHS €()EKTHBHUX METOIMK
KOHTPOJIIO Ta IHCTEKIi Ha BCIX CTASX JXHUTTEBOTO IMHUKITYy KOHCTPYKIT.
AKTyallbHOIO Ha CHOTOJHI € po3p0o0Ka METOJUK Ta 3acC00IB JIarHOCTHKH 1
MOHITOPUHTY TEXHIYHOTO CTAHY MaricTpajbHUX TPyOOTPOBOMIIB. 30Kpema,
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KOPHUCHHUM OyJie BU3HAUCHHS y3araJlbHEHNX BHMOT JI0 IPOBECHHS IHCTICKIT
Ta KpHUTEpilB OIHIOBAaHHA, sKi Oymi O MPHIATHUMH 10 3aCTOCYBaHHA 0e3
00MexeHb TeXHITHOTO Xapaktepy. CIig TakoX BpaxoBYBaTH, IO aBapii Ha
TpyOOTPOBOIaX MPU3BOIATH JI0 3a0pyIHEHHS 3HAYHHX TUIOII.

Omke, Ha KOXHOMY eTami HadTOra3oBoro  BHPOOHHIITBA
3MIHACHIOETHCSI HETATUBHHUK BIUIMB Ha JOBKUUIA, SKAH BHUHHUKA€E B IMpOIleci
po3po6ku HadTOBUX 1Ta30BUX pojoBuil. OCHOBHI TeXHOTEHHO-HeOe3meu Hi
BUPOOHMYI IpoIIecH MPH NbOMY OB sI3aHi 3 OypiHHAM Ha(TOBUX i ra30BUX
CBEpJUIOBHH, 3 BHAOOyTKOM HadTtH i ra3y. Illlo6 momepemutn moripmeHHS
€KOJIOTTIHOT 0OCTAHOBKH Ta BUITH Ha HOPMAaTHBHO -O€3MIEYHU PiBeHb CTaHY
KOMIIOHEHTIB HaBKOJIMIIIHBOTO  CEPEIOBHINA, HEOOXimHE MpPOBEACHHS
HOCTIIOBHOT e()eKTHBHOI €KOJOTiYHOI MOJITHUKH, CHPSIMOBAHOI Ha 3aXUCT
JKUTTS 1 3M0POB’S JEOJCH, MPUPOMHHUX PECypCiB, IUIIXOM BBEACHHS B JIIO
€KOJIOTTYHUX 3aKOHIB Ta HOPMATHBHO-IPAaBOBUX 1| METOJUYHHUX JOKYMEHTIB.
Amnani3 aBapiif, cucremaTndHuil 30ip BiZOMOCTeHl Hpo aBapil, CTBOPATH
OCHOBY /ISl BUPIIICHHS 3aBJiaHb YHPABIIHHS PU3UKOM, LIO € HAa3BHYAITHO
BaXXJIMBHM KPOKOM y PO3BHTKY HaTO-razomepepoOHOI rady3i ChOTOJCHHS.
[lpaBuibHE PO3YMIHHS Ta JETAlbHE BHBYECHHS LMX NUTaHb JacTh 3MOTY
PO3YMHO BHUKOPUCTOBYBATH METOMM ineHTH(ikamii, arHOCTUKH i
MPOTHO3YBaHHS PYHHYBaHb Ha PAaHHIX CTaJisIX 1i PO3BUTKY, IO JACTh 3MOTY
3MEHILIUTH KUIbKICTh BIIMOB Ta aBapii Mil yac eKCIulyatallii MaricTpaJbHUX
TpyOOIpPOBOAIB, IO, MiABUIIUTL EKOJOTIYHY Oe3MeKy Tra30TpaHCHOPTHOI
iHppacTpykTypu. 3abe3neueHHst Oe3nevyHOi eKcIuTyaTalii TpyOONpoOBITHUX
CHUCTEM 3IIHCHIOETHCS 3a JOMOMOTOI0 PI3HUX MiOXOMiB J0 OLIHIOBaHHSA
KOpo3iiHO-MexaHIyHO1 JedeKkTHocTI MeTany TpyO, MO€JHAHHS SAKUX 13
BpaxyBaHHJIM METOJIOJIOTIi OLIHKM PU3UKY 1 Oe3neku, 0e3 CyMHIBY, 3HU3UTh
PU3MK BUHUKHEHHS aBapiifHUX CHTyalill Ha MaricTpaibHUX TPYOONpOBOIAX.
[IponoBxeHHs TepMiHy CITy>kKOH Ta 3a0e3nedeH s HaliiHO1 poO0TO3aTHOCTI
TpyOONpOBOAIB, SKI EKCIUIyaTylOThCSl B Cy4acHHX yMOBaX, HOTpeOye
pPO3pOOJICHHS KOMIUIEKCHOTO METOIy OLIHIOBaHHS Ta IPOTHO3YBaHHS ix
6e3nedHoi exciuryaTanii. ToMy BaXKIMBUMM HEPIIOYEPTOBUMH 3aBIaHHAMH
B Tady3l IIBHIIEHHA EKOJOTO-TEXHOTGHHOi Oe3neku HagTOra3oBHX
pojoBHUIl YKpaiHu €:

— YJAOCKOHAJICHHsI CUCTEMH €KOJIOTIYHOTO MOHITOPUHTY 32 00'€KTaMu
KOMILIEKCY (Bil pOJOBHIN 1 TPyOONPOBOMIB IO CXOBHII Ta OO'€KTIB
BUKODHCTaHHS Tra3y Ta Ha)TH) Ha OCHOBI CIOCTEPEXEHb 3a 3MIHAMHU
XIMIYHOTO CKJIaay atMocepu Ta TIPyHTY, IX CHEKTpalIbHO-(PI3UIHUX
napameTpis;

— pO3pOOJICHHS METOJOJIOTII  OIIHIOBAHHS BIUIMBY  PO3MIpIiB
pPYHHYBaHHS MariCTpaJbHUX TPYOOIPOBOIB Ta BEJIMYMHU BTPAT BUTOKIB Ha
(bopMyBaHHS apeayliB 3a0pyIHCHHS;
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— poO3po0NeHHA HAayKOBHX OCHOB Ta OpTaHI3aIlil IOCTIHHOTO
€KOJIOTTIHOTO ayJUTy Ha 00'eKTax ra3oTpaHCIOPTHOI iHppacTpykTypH [8].
IpencraBmeni  ¢axropu HEOOXTHO  BpPaxOBYBaTH I  9ac
MPOCKTYBaHHA  pO3poOKH  pojoBuIm Ta  00’ekTiB  HadTOTa30BOI
npoMuciIoBocTi. Lle 103BomTs MIiHIMI3yBaTH HETAaTHUBHI EKOJIOTIYHI PH3UKH
Ta PO3POOUTH 3aX0M Ta 3aCOOM 3MEHIICHHS BIUIMBY HAa JOBKULII MpOIlECiB
BUIOOyBaHHSA BymIeBoaHiB. [IpoBemeHHs aHamizy pu3nkiB HadTO-
ra30IPOBOJIB € BaXJIMBOIO CKJIAJOBOIO B CHCTEMI 3aXOJB, CIPSMOBAHMX Ha
MiIBUIEHHS HAOIMHOCTI, €(QEeKTMBHOCTI Ta OE3MEeYHOCTI eKCIUTyaTtamil
ra3onpoBOJB. AHaNi3 JacTh 3MOTY BHSBHTH (DakTHIHE CTAHOBHUINE Ha
JIWITHKAX Ta30NPOBOJIB, CIIPOTHO3YBAaTH MOXKIIMBI HETATHBHI HACIIAKA B pasi
BUHUKHEHHS HA/3BHYAaHMX CHTyalil Ta JO3BOJUTh BYACHO BIKHMTH
HEOOXiHI 3ax0M 3 METOI0 iX momepemKeHHs [9].
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CYYACHI CIHIPAJIbHO-®AJIBIIEBI ®EPMEHTEPHU Y CKJIAII
IANnPUEMCTB I3 BUPOBHUIITBA BIOETAHOJIY

Miuyrin C. ®., fOKTOp TeXH. HAYK, mpodecop,
Oxcenenxo K. O., acmipanTka

Hayionanvruti ynisepcumem «Ilonmaecvka nonimexHixka
imeni FOpia Konopamiwoxkay, Yrpaina

AHortanisi. HaBenmena indopmaiiss 1100 BTpar arpOoIpOMHCIOBOTO
KOMIUTEKCY Y KpaiHi 3a yMOB BOEHHOTO CTaHy. Po3misHyTi BiacTuBoCTi GioeTaHoiry
Ta icTOpii #Oro BHUKOPHUCTaHHA SK PIAKOTO EKOJOTIYHOro  OiomanuBa.
[IpoananizoBaHo mepeBaru O6i0ETaHOTY B AKOCTI aBTOMOOLTRHOTO majimBa. BumineHi
CUIbCBKOTOCTIONAP ChKi KYJIBTYPH 3 BEIHKAM 3MICTOM KpPOXMATI0 YU LYKPY, SKi
HaiOiTb I 3aTp €Oy BaHi /11 BUp OOHHITBA GioeTaHony. HaBesieHo naHi 100 pivyHOTO
TEXHIYHO-IOCSKHOTO ~ CHEPTeTUYHOrO  MOTCHIaty  OioeTaHony B YKpaiHi
PosrisiHy TO KOHUEMIIii pO3BUTKY BHpOOHMITBa OioeraHony B Ykpaini. Haemeno
cXeMy BHpPOOHMITBA 0i0€TaHONMY 3 KYKYPYI3HU 1 Mpu3HaueHHA (epMeHTepiB y wLii
cxemi. Hanano kinacudikanito depMmeHTepiB, y 3aJIeXKHOCTI Big crioco0y (ep MeHTarli1
cyOcTpary, BuaieHi mnepeBard TBepnaodasHoro OpominHs. Omnwmcani  THIN
dbepmenrepiB, iX mepeBaru, HEHONIKH Ta ceph 3aCTOCYBaHHS, B 3aJIEKHOCTI Bif
BHY TP ilIHFOT'0 OCHaIleHHsA. [IpoaHami30BaHO mepeBard Ta HEHOJIKH MeTaJeBHX Ta
3ai300eTOHHUX pe3epByapiB, 3aCTOCOBAHUX B SIKOCTI KOHCTPYKIiil depMmeHTepiB.
Omnucanuii mepumii TOpU3OHTANBHMIT (epMeHTep CHip aTbHO-(GaIbLEBOro THILY.
HaBeneHO KOHCTPYKIIIO Ta XapaKTEPHCTHKHM CyYacHOTO  CIIip albHO-(haJbLEeBOro
(hepMeHTEpa — BAXKIIMBOI CKIaTOBOI 0i0ETAaHOIHHUX KOMILICKCIB.

MODERN SPIRAL-FOLD FERMENTERS AS PART OF
BIOETHANOL PRODUCTION COMPLEXES

Pichugin S.F., DSc, Professor, Oksenenko K.O. graduatestudent
National University «Yuri Kondratyuk Poltava Polytechnic», Ukraine

Abstract. The information about the losses of the agricultural sector of
Ukraine under a state of war are given. The properties of bioethanol and the history
of its useas a liquid biofuel are considered. The advantages of bioethanol as a car fuel
are analyzed. The most popular crops with high levels of starch or sugar for bioethanol
production are highlighted. The data about the annual technically achievable energy
potential of bioethanol in Ukraine are presented. Concepts of the development of
bioethanol production in Ukraine are considered. The scheme of bioethanol
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production from corn the purpose of fermenters in this scheme are given. The types
of fermenters, their advantages, disadvantages, and areas of application, depending on
the internal equipment, are described. The advantages and disadvantages of metal and
reinforced concrete tanks used as fermenter structures are analyzed. The first
horizontal spiral-fold ty pe fermenter is described. The design and characteristics of a
modern spiral-fold fermenter, as an important component of bioethanol complexes,
are presented.

V pealnisix CbOTOASHHSI, arpONPOMHUCIOBHI KOMIUIEKC YKpaiHu 3a3Ha€
3HAQYHUX BTPAT 32 YMOB BOEHHOTO CTaHy. 3a JaHUMU Ha TpaBeHb 2022 p oxy
VkpaiHa Bxe BIpaTuia Maibke 13 MIJH. TOHH €I€BaTOPHUX IOTYXKHOCTEH,
gacTHHA 3EPHOCKIANIB TMOBHICTIO 3pyHHOBaHa, YacTHHA OIMHMIACS Ha
OKymoBaHHX TepuTopisx. lle mpusBeno no 3HayHOTO NeQiUTy €MKOCTed
30epiraHHs CUTbCHKOTOCTIOMAPCHKUX KyJbTyp. OmHMM 13 pillleHb i€l
npobnemu € 3amosnueHHs pgocBimy CIIA, a came mepexiy [0 Majux
€JIeBaToOpiB Ta BUKOPHUCTAHHS MOOUIBHUX CHOPYJ, IO JO3BOJUTH (hepmepam
30epiraTd arpoNPOAYKIII0 y BIACHUX TOCHOJAPCTBAX Ta YIOPSAKYBaTH ii
peamizamito [1]. OmHak 3ayMIIaeThCs NHTAHHS 31 30epiraHHSIM 3E€pPHOBUX
3aJMINKIB Ta HEAKICHOTO 3epHa, SIKe HAJXOJWTh i3 mouiB. Y mif cuTyamil,
mopyd i3 TOTY)KHOCTIMH 30epiraHHs 30DKXKSA, IEPCIEKTUBHOIO CTae
nepepoOKa CiUTbChKOTOCTIOMAPCHKUX KYJbTYp Ta iX BIMXOIB. 3aKopIOHHHIMA
JIOCBi/l TIOKa3ye€, IO HESAKICHE 3€pHO Kpalle NepepoOMTH Ha Oi0eTaHOIL
BpaxoByroun naJMBHY Kpu3y, Taka mepepoOka cTae Bce OimbII
akTyansHo0[2].

Bioetanon — me 3BUuaiitHMil €TUIIOBUI (BHHHUN) CIIUPT, OTPHMYBAaHUH
mig 4gac nepepoOieHHS POCIMHHOI CHPOBHHHM, TOJIOBHHM UYHWHOM 3apaif
BUKOPHCTaHHSA HOTO SIK ManmBa. IcTopis pimkoro OiomanmBa modvayacs Iie B
XIX cromrr. Eranon, cuHTE30BaHMM i3 0iI0MacH, BBAXKAETHCS IMAJIMBOM IS
aBTOMOOUTB i3 TWX Tmip, SK OyJa 3amoYaTKOBaHa aBTOMOOUIbHA
MPOMHUCITOBICTh. OMHUM 3 MEepIIMX BUHAXITHUKIB OyB CeMioesns Mopi, skuit
y 1826 poui po3poOuB MOJENb JBUTYHA, L0 MIr MpauioBaTH HAa CIOUPTI i
ckunuaapi. B 1876 poui nHimeupkuii BuHaximHuk Hikomac OTro cTBOpHB
HepIMi y CBiTI YOTHPHOXTAKTHHH IBUTYH BHYTPIIIHBOTO 3TOPSIHHS, SKHH
mpairoBaB Ha Oioetanom. [lepeBarn Oioetanosy omiHwm me B 1908 porri,
ko ['enpi @opJ BUITYCTHB CBOIO 3HaMEHHUTY «Mojenb T», IBUTYH SIKOT
npamoBaB Ha etaHosi. Dopj BBakaB BUKOPUCTAHHS CIIUPTY BHUTITHHM He
TUIBKH 3 TEXHIYHOI, ajie i 3 CKOHOMIYHOT TOUKH 30DY.

INepeBaru OioeTaHONTy SIK ABTOMOOUIEHOTO MaJMBa:
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— 3MCHIICHHS YTBOPEHHS HArapy i 3HIKEHHS KUTbKOCTI HIKITHBY X
peUOoBHH;

— 0I0ETaHOJ € MOHOBIIOBAHUM PECYPCOM 1 MPAKTHYHO HEWTpaIbHUM
K JDKEPEJIo MapHUKOBUX rasiB. I1if yac oTpuMaHHs ¥ HACTYITHOTO 3TOPSIHHS
6ioetaHomy Bunpiietbest cTibkn ok CO2, Ckimbku Oylly BHIyYeHO 3
aTMoc(epu BUKOPUCTAHUMH Il HOTO BUPOOHUIITBA POCIMHAMU;

— 3HW)KEHHSI TOKCUYHICTh BUXIOMy Ha 21%);

— TPUCYTHII B €TaHONI KHCEHb JIO3BOJIIE IIOBHIIIE CIIAIOBATH
BYTJICBOJIHI TTaJINBA;

— 10% eTaHOJy B OCH3HMHI J03BOJIIIOTh CKOPOTUTH BUKUIM TBEPAMX
yacTuHOK Ha 50%, CO2 — Ha 30%. 3a HasBHOTO BUPOOHHUIITBA CIMPTOBOTO
MajvBa Le eKBIBAJICHTHO 3HMKHEHHIO 3 Jopir 1 MJH. aBTOMOOLIB IOPIYHO;

— OioetaHon € OiOJIOTIYHO pPO3KIAgyBaHUM, BiH He 3a0pyaHIOE
TIPHUPO/HI BOJHI CHCTEMHU.

CporomHi Oinmplry 4acTKy OioeTaHONy BHPOOJAIOTE 13 KyKypym3u
(CIIA) 1 mykpoBoi TpoctuHH (Bpaswimis), xo4a CHpPOBHHOIO ISl HOTO
oJlepXKaHHA MOXyTb OyTH OyIb-fKi CUIBCBKOTOCHONAPCHKI KyJIBTYypH 3
BCJIMKMM 3MICTOM KPOXMall0 YU LyKPYy: PHUC, COPro, SUMiHb, KapTOILI,
IyKpOBi Oypsku, OataT. Benukuil mMOTeHIial Mae MaHioKa, Ky y BEJHKiH
KinbKocTi BupoOisatote Kutail, Hirepis, Tainanm.

Haii6inpm 3atpeOyBaHIME st BHPOOHUIITBA 0i0€TAHOIY 36pHOBHMH
KyJIbTypamu €: Kykypyma (410 s/1), mmenuns (375 n/1), samins (330 /1),
xuto (357 1/T), B AyXXKax BKa3aHO KUIBKICTp OTPHUMaHHSA OioeTaHONY B
JTpax 3 TOHHU Tpoxaykuil [3].

PiuHMH TEXHIYHO-TOCSDKHUM EHEPTESTHYHHH MOTEHIaa 0i0eTaHOJy B
Vkpaini € ekBiBasieHTHUM 606 THc. T. H. . HaiOutbimuii #Horo moTeHINad
3ocepemkenuit y Binaunpkit, Cymcbkiid, YepniriBebkiii, IlonTaBcbkiii
o0nacTsx, e BiH cTaHOBUTH moHax 250 THc. T. H. e./pik [4].

Konnenuists BupoOHuITBa 6ioeTaHONMy B YKpaiHi MOXE BKIFOYATH
KUIbKa  HamNpsAMKIB: PEKOHCTPYKIII0O ICHYIOUMX CHHPTOBUX 3aBOJIB;
JOOCHAIICHHS ICHYIOUHMX IIYKPOBHX 3aBOJIB TEXHOJIOTIYHUMH JIHISIMU;
CIOPYDKEHHS HOBHX TEXHOJIOTIYHUX JIHIA BEJMKOT Ta MaJioi MOTY KHOCTI.

CydacHa IIPOMMUCIIOBA TEXHOJIOTISI OTPUMAaHHS €THJIOBOTO CIIUPTY 3
Xap4yoBOI CHUPOBHHHU CKJIAAEThCS 3 TaKUX cTandiid (puc. 1):

— MATOTOBJEHHS ¥ MOJPIOHEHHS CUPOBHUHH;

— (hepMeHTyBaHHS,

— pextu¢ikyBaHHS Opard.
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®DepMeHTYBaHHS CHPOBHUHHM € OJHHAM i3 HaWBaKJIMBINIAX MPOIECIB
BUpoOHHIITBA OioeTaHoNy. ToMy 0 KOHCTPYKIIii, B SKHX BiNOyBAarOThCS I
MPOIIECH, BUCYBAIOTHCS JKOPCTKI BUMOTH IIOJI0 HAHHOCTI Ta MIIHOCTI.
JlucTrmsis

Moapidnennss  OuykproBanns — DepmeHTyBaHHS

(Ve .
LL => e 7 =>4 = Lo =

Kykypysa
TTonepennst ﬁ @

Ioxpiduenms 06pobKa OrnykproBaniis Eranon =
5 : :
Crebma :
KyKypyZI3u
Pucynok 1 — Cxema BUpoOHMITBA 0ioeTaHOJY 3 KYKYPYI3H
depMeHTep — e CHCTeMa, MO CKIAJAEThCA 3 PI3HUX THIIB

oONamHaHHA i1 3a0e3MeveHHs POCTy MIKPOOIB IIISXOM KOHTPOJIO YMOB
HABKOJMIIHBOIO cepeloBuiia. TUMOBUI (epMEHTEp CKIAMA€ThC 3 TPHOX
YaCTUH, TAaKUX SIK KyJbTypaJlbHa €MHICTb, BIANIOBIAHA CHCTEMa >KUBICHHS Ta
Cepe/IOBHINA, & TAKOXK CHCTEMa BUMIPIOBAHHS Ta KOHTPOJIIO.

®depMeHTepr  ABIIIOTH  CO00I0  3ai300eTOHHI  a00  MeTaneBi
pe3epByapu 3 TEIUIOBOJLIIMHAM TOKPUTTAM. 3ai300eTOHHI pe3epByapH
30pO/pKyBaHHS OYyJIM TOCHTh PO3IOBCIOMKEHIMH, OJHAK BOHH MalOTh CBOT
HEJOJIKH: CKJIaJHICTh Y BUTOTOBJICHHI, BEJMKa Bara Ta BapTiCTb. B 3B’s3Ky 3
MpoLEecaM, siKi BiIOYBalOThCS BCEPEIMHI KOHCTPYKIIL, yTBOPEHHS TPIlIUH,
MpOTIKaHHS Ta KOpo3is OeToHy Oyiu HE PIOKICTIO, i B KpaiHIX BHMagKax
pe3epByapu, sKi MOCTpaxaaii Bif HUX MpoOiIeM, JOBOIMIOCS 3HOCUTH. J[s
HOTIePE/UKEHHS TaKUX BHNajkiB y Himewuwmni Oymm po3pobieni iHCTpyKmii
U1 CUTBCHKOTOCIIOZIAPCHKOTO OYMIBEIFHOTO ceKTopa Iy Ha3Boio «beToH
IUI1 pe3epByapiB Ha 0i0Ta30BUX yCTaHOBKax» [5].

depMmeHTepH MOXKYTh KinacudikyBatics 3a OaraTbMa O3HaKaMH. 3a
(dbopMoI0 pe3epByapu MOXKYTh OyTH HWIHAPUIHUMH 3 KOHYCHUM JHUIIEM 1
KOHIYHAM 200 C(epHYHHM MEPEKPUTTAM, a TAKOXK MOXKYTh OYTH KyJACTOI,
sitneBuaHOT GopmMu. 3a po3MipoM (epMeHTepH KIaCU(IKyI0Th HACTYIHHM
YHUHOM: MaJi, 7ab0paTOpHi Ta AOCTMHUIBKI (GepmenTepu 06’emoM Bix 1 1o
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50 mtpiB; cepemHi, ¢epMmentepu 3aBomiB, Bigx 50 g0 1000 miTpis;
BEJMKOPO3MIpHI, (epMeHTepH NPOMUCIOBUX BHpPOOHHWITB, moHan 1000
mitpiB.  DepMeHTepH MajuX pO3MIpIB € aBTOKIaBaMH, TOOI  SK
BEJMKOPO3MIpHI (hepMEHTEPH OYMIIYIOTHCSA MUIIXOM CTepHII3allii Ha MICIIi.
Heemuki nmaGopatopHi ¢epMmentepu po3pobiieni misi  3abe3medeHHs
PIBHOMAHITHUX YMOB ISl POCTy MIKpPOOPTaHi3MiB, SKi 3yCTpiyaloThCs B
HaMOUIBIIMX pe3epByapax MPOMHUCIOBOTO BUpoOHHMITBA. YacTo, Wit Kparmoi
Teroi3omANii, (GepMeHTepH BIAIITOBYIOTh 3arMOJEHNMHM B 3eMIIO a0o
00BOJIKaIOTH 3eMJeio [6, 7].

OCHOBHOIO (dyHKIIEIO bepmeHTepa € 3a0e3neyeHHs
KOHTPOJIbOBAaHOTO CEPENOBHINA IS POCTY MIKPOOPraHi3MiB 3 METOIO
OTpUMaHHs 0akaHOTO MPOAYKTy. B 3anmexxHocTi Bix cnocoOy depmenTarii
cybctpaty depmeHTepH KIacU(IiKyOTh Ha pe3epByapu ITHOMHHOI Ta
noBepxHeBoi ¢epmenTanil. Kinacudixaris ¢depmeHTepiB mokasaHna Ha puc.2.

DepMeHTEPH 3
TIPHMY COBOIO
KOHBEKIIIET0 Tepiommaoro
Depuentepu 3
«{ TI'm6uuuoi hepmeHTarii MEXaHITHHM
IepeMIlTy BaHHIM

- TIepeMillly BaHHS
TIneBMaTHUHI
(hepmeHTEPH

OepMeHTepH
|

Tapirgacthit pepmenTep

TToBepxHeBOl DepmenTep 3
(hepmeHTaltii YIITbHEHHM IIapoM
DepMeHTepH 3

MeXaHi3MOM
ePeMINTyBaHHIM

Pucynok 2 — Knacudikauis ¢pepmenrtepin

INosepxueBa ¢epmenTalis a00 TBepa0(ha3zHe OPOIIHHSI BUKOPHUCTOBYE
TBep Wi CyOCTpart il BUPOUIYBAHHS MIKpOOPTaHi3MIB, TOHI SK TJMOWHHE
OpOMiHHS BHKOPUCTOBYE pilKke cepeloBuIe. TakuM YHHOM, Ie KIIOYOBa
BIIMIHHICTh MDK TBepJIO(a3HUM OpOAIHHAM 1 TMOMHHUM OpoiHHAM [8].

Y zaubunnux @epmenmepax (cucremMa TPU3YNIUHEHOTO POCTY)
MIKPOOPTaHi3MH HMCTIEPTYIOThCS B JKUBIJIBHOMY CEpelOBHILI (piguHi) MpHU
OiITPUMYBaHUX  yMOBax cepefoBuIa. B 3amexHocTi  cmocoly
nepeMinryBaHHA (epMeHTepH Jali KIACH(IKYIOTbCS HACTyITHUM UYHHOM:
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(dbepMeHTepH 3 MEXaHIYHAM TIepEMIlTyBaHHSM ; 3 KOHBEKII€IO; ITHEBMATHIHI
dbepMeHTepH.

Depmenmepu 3 MeXAHIYHUM  NepeMiuy8aHHaM — OCHAIICHI
MEXaHIYHOIO MIIIAJKOI YISl MIATPUMKHA OJHOPIAHOCTI Ta MIBHIKOTO
JMCIIepTyBaHHs Ta 3MillyBaHHs MatepiamiB. Takuil Tunm € HaHOLIBII
3aCTOCOBHUM  (epMeHTepoM y  OpOmMibHIA  MPOMHUCIOBOCTI I
MEepioMIHOTO TPOLIECY.

OCHOBHOIO TIepeBaroio NbOTo (epMeHTEpPa € THYUKICTh KOHCTPYKIIl,
BiH BHKOPHCTOBYEThCS B INHPOKOMY [ama3oHi po3MipiB. Mimmanku
CKJIaJal0ThCsl 3 OJTHOTO 200 KUTbKOX POOOYHX KOJIC, 3aKpilUICHUX Ha BaJy.
BUKOPHUCTOBYIOTBCSI ninwmi  momu mamaTedi  mimmonimjg 70 BUMOT, SKi
)Buil  pepmentep i3
repoM, MoKa3aHUi Ha

obepTaroTbes 3a JIC
pes3epByapoMm s me
puc. 3.

Pucynok 3 — ®@epmeHTep i3 pe3epByapoM /sl NepeMillyBaHHSA
(http ://uralmash.net/fermenter.html)

PesepByapu 3 mepeMilyBaHHSM 3a3BHYail BUKOPHUCTOBYIOTHCS IS
MEePIOMIHHUX MPOIECIB 3 HEBSIMKMMHU MO IKAIISIMH, 1i PEAaKTOPH MPOCTI
32 KOHCTPYKIMEIO Ta JerkKi B eKcrutyatarii. ToMy y MpOMHCIOBOCTI BCE e
BIIIAIOTH IEpEBary pe3epByapaM i3 NepeMilllyBaHHIM, OCKUIbKA B pasi
3a0pyaHeHHS a00 YTBOpEHHS OyIb-fKOTO IHIIOTO HESKICHOTO MPOAYKTY
BTpaTH MiHIMaJbHI. Pe3epByapu 3 mepioMIHIM IepeMillyBaHHAM 3a3BHYAH
CTpaXIAIOTh 4Yepe3 iX HU3bKy 00'eMHy NMPOIyKTHBHICTE. YacH IpOCTOiB €
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JIOCUTh BEIIMKAMH, a ()ePMEHTAIliS B HECTAIIOHAPHOMY CTaHI CTBOPIOE CTPEC
U1l MIKpOOHMX KyJbTYp uepe3 0OMEKeHHsI MOKUBHUX pedoBuH. [lepeBaru
bepMeHTepiB i3 MEPIOAUIHUM MEPEMIITyBAHHSI: MEHIIHA PU3HUK 3aparKeHHS
ab0 MyTamii KITHH Yepe3 KOPOTKHM TMepioJ pocTy; Mporec OuIbI
€KOHOMIUHHUH 1 MPOCTHIA; PIBEHb MEPETBOPEHHS CUPOBUHU BuIe. Henomiku:
HU3bKAa TPOAYKTUBHICT, dYepe3 dac, HEOoOXDHWH 1 cTepuiiszaiii,
HANoOBHEHHS, OXOJIO/DKCHHS, CIOPOYKHEHHS, OYHINEHHS TOIIO; OUBLINX
BUTpaT MOTPeOYIOTh MPOIECH KOHTPOJIO; OiTbIlle yBAard O iHCTPYMEHTIB
gepes3 yacTy CTepIUT3alliio.

®depMeHTep 13 MOCTIHHAM  TEpEeMINTyBaHHAM Mae TaKy K
KOHCTPYKIIIO 110 1 mepioguunnii. OmHak, npu Oe3mepepBHil (epmeHTaril
CBDKE cepeloBulle Oe3nepepBHO JOJAETHCS B (PEpPMEHTALINHY €MHICTb.
IepeBaru GesnepepBHOi (hepMEHTAIlii: MEHII BUTPATH Tpalli 3a PaxyHOK
aBTOMaTH3alil Tporiecy OpPOMIHHA; MEHMMWI PHU3UK TOKCHYHOCTI I
omnepaTopa OyIb-SIKUMH TOKCHHAMH, 1[0 BUPOOILIOTECS MIKpOOpPTaHi3MaMH;
BUCOKMH BHX] 1 SKICHMH TPOMyKT 3aBIIKA HE3MIHHUM POOOUYNM
mapameTpaM 1 aBToMartM3alil OpoleCy; MEHIIe HaBaHTAXKEHHS Ha
(bepMeHTep, OCKUTbKU CTEepHITi3alis He Ayske yacta. Hemouniku GesnepepBHOT
(depMeHTallii: BUIIII IHBECTHIIHI BUTpAaTH Ha 0OJaJHAHHSA VIS KEPYBAaHHS Ta
apToMatu3allii; OUPIIMHA pHU3MK 3apaKeHHs Ta MYyTauil KITHH, Yy
Oe3nepepBHOMY MPOIIECi MOKJIMBI JIMIIIE HE3HAYHI 3MiHH.

Depmenmepu 3 npumycosoro Kougekyicio: Y GepMmeHTepax i3
NPUMYCOBOIO KOHBEKI[iIEI0 Ha MepeMilllyBaHHs BIUIMBAE BUKOPHUCTAHHS
Hacoca 3aMicTe MexaHIYHOi Mimanku. JlocTymHi pi3HI THIH (epMeHTepiB 3
MPUMYCOBOIO KOHBEKIII€I0, TaKi sK: ra3mdTHHi Ta epiipTHUH depMmentep,
6apOoTakHa KOJIOHKa ab0 pepMeHTep 13 6apOOTAKHUM pe3epPBYapoM.

EpnipTti depmentepu knacudikyrotses gk TpyOUacTi pepMeHTepu
abo ¢epMeHTepH 3 BHYTPIIIHIM KOHTYpOM 1 (epMEHTEepHU i3 30BHIIIHIM
KOHTypoM. Y ra3mpTHHX (epMeHTepax BHYTpIMIHS LUPKYJHIiS piiHHU B
MOCYJMHI JA0CATA€ThCSA IUIIXOM 0apOOTyBaHHS NMOCYWMHH Ta3oM. PimmHHMI
00'eM MOCYIMHU TOJAUIIETHCS Ha JBi 3'€HaHI MDK COOOIO 30HU TATOBOIO
Tpy0o0r0. [ToBiTps 3a3BHYail MOJAETHCS Yepes KUIbIE PO3IMIIIFOBAYA B HIKHIO
YaCTHHY LEHTPAIBHOI TIry4ol TpyOH, sika KOHTPOJIOE HUPKYJLILIIO MOBITPS
Ta cepenoBuina. EpmiptHa cucTema (epMeHTEpa i3 30BHIMIHIM KOHTYPOM
BUKOPHUCTOBYEThCS Il MPAMOI LUPKYJLil TMOBITpST Ta PiOgMHU MO BCid
emHOCTI. Ilg cucTema ckiafaeThess 31 CTOSKA Ta 30BHIIHBOTO OITyCKHOTO
TpyOompoBoay, sAKi 3’€AHAHI BHHM3Y Ta 3BepXy BimmoBimHo. IloBitps, mio
HaTHITA€THCSI BHHU3Y CTOSIKA, CTBOPIOE OYJIBOAIIKHM rasy, sKi MiTHIMAIOTHC S
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gepe3 hepMeHTaIiiHUN 0ak, a OUTbII BaXKKUH PO3YMH OIYCKAETHCS BHH3.
Epni¢tHa cucTeMa i3 30BHINIHIM KOHTYPOM Mae JIesKi IIepeBaru MopPiBHIHO
31 CTAHJAPTHUMU epJidTamMu (pe3epByapH 3 BHYTPIIIHIM KOHTYPOM ), Taki SIK:
NPOCTE BHUMIPIOBAHHS Ta KOHTPOJIb Y CTOSIKY; C(ECKTHBHHI KOHTPOJb
TeMIepaTypy Ta TEINIOOOMiH; HU3bKUI Koe(illieHT TepTs 3 ONTHUMAaJbHUM
TiIpaBIYHUM JiaMeTpOM Ui CTOSKAa Ta HIKHBOI TpyOH ;KOHKPETHHH Yac
nepeOyBaHHS B iHIWBITYalbHIl CEKIIil.

®depmentep i3 0apOOTAXHHM  pe3epByapoM  SBISIE  COOOO
MWIHIPUYHY KOJIOHY, B sIKiH Ta3 0apOOTyeTbcs 3HM3Y Uepe3 coluia Ha
nepdopoBaHii ad0 TOPHCTIH PO3MOAUIGHIA TUacTHHI. bBynpOamku rasy
MITHIMAIOTLCS KPi3b PIMHY B MOCY/IMHI Ta MOKYTh OYTH IIOBTOPHO PO3CIsIHI
HU3KOK  TOPH3OHTANIBHHUX meppopoBaHUX meperopogok. KoHTpois
TeMIepaTypu  MiOTPUMY€ETbCA  TeMIEpaTypHOI  O0OJIOHKOK  abo
BHYTPIMIHIMHA KOTYIIKaMH.

Inesmamuunuii  pepmenmep — pesepByap 13 IICEBIO3PIHKEHUM
mapoM, SKAH  BHKOPUCTOBYEThCS i1 (epMeHTamii pimHE 13
CYCTIIEHIOBAaHUM (hepMEHTOM a00 KIITHHHUMH YaCTHHKaMH a00 MIKpOOHHMH
MIACTIBISIMU. YacTHHKM KITHHUA TICEBAO3PIDKEHI BUCXITHMM TOTOKOM
pimiHu. BepxHIO YacTHHY KHIULIYOTO (pepMeHTepa PO3IMIUPIOIOTH, 00
3MCHIIUTA MOBEPXHEBY IIBHIKICTh KHIUIYOTO Iapy. TBepai pedoBUHH
JIETKO CXOIUTOIOTBCS B 30HI 3aCTHTAHHS, a MOTIM HOTPAILULIIOTH y 30HY
KUTIHHS.

Ilosepxnesi pepmenmepu 3a peXKUMOM 3MINIyBaHHSI 1 PEKUMOM
aeparrii MOKHa IMOJIUTMTA Ha TPW OCHOBHI THITH. [0 HUX HajeXaTh TapiriacTi
bepMeHTepH, pe3epByapH 3 yIAaKOBaHMM mIapoMm 1 (epMeHTepH 3
nepeMimyBaHHsaM. HailnpoctimuM €  mapinuacmui  pepmenmep. Y
TapiT4acToro pe3epByapa BITHOCHO TOHKHH HIap cyOcTpaTy pO3IoIIETHC S
Ha BEJMKill TOpH30HTaNbHIN miomi. [IpumycoBa aeparis BiACYTHs, X04a IHO
J0TKa MOoxe OyTn nepdopoBaHNM, a TOBITPS IUPKYJFOBATH HABKOJIO JIOTKA.
3MinryBaHHs, SKIIO BOHO €, 3MIHCHIOETECS TMPOCTAMH aBTOMATHIHHUMH
IpHUCTPOSIME a00 BpydYHY. BHYTpimHS TeMmepaTypa MoKe 3MIHIOBATHCS
3aJIe)KHO BiJ TEMIIEpPAaTypH HABKOJMIITHBOTO CEpeIOBHINA; a00 JJIOTOK MOXKHA
MOCTABUTA B KIMHaTy 3 peryJbOBaHOK TemIepaTypor. Tapiracti
dbepMeHTepH yCHIUIHO BUKOPUCTOBYBAIUCS B JIaOOPATOPHHUX, NUIOTHHX,
HamiBKOMEpUilHUX 1 KoMepuiiiHux Macmrabax [9]. Xoua KOHCTPYKIis
peakTopa mpocTa, B SIMOHIi MOBimOMIIUIOCA TPO IHUPOKY MEXaHi3aIlilo Ta
aBTOMATH3AIII0 TEXHOJIOTIYHOTO mpoitecy [10].
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Depmenmep i3 ywinbHeHUM wWAPOM XapaKTCPU3YIOTHCS HAasBHICTIO
CTATUYHOT MIIKIAAKH, IO MIXTPUMYETHCS Ha mepdopoBaHiii 6a30Bii mmTi,
Yyepes Ky 3aCTOCOBYEThCS MPUMYycoBa aepaitis. KoHcTpykiist ¢pepMeHTepin
i3 YIIUTbHEHUM MIapOM Bipi3HAETHCS 32 TAKHUMH acleKTaMH: MOTIePEeYHUi
nepepiz Oiopeaktopa Moke Math pi3HY (OpMYy; pe3epByap MoOxe OyTH
BEPTUKAIGHUM, TOPH3OHTAJBHMM a00 Mmix KyToM; aepamis MOXKe
3OIMCHIOBATHCS SIK 3BEpXy, TaK 1 3HM3Yy. MosumBi Oarato Bapiarmiif miei
6a3oBoi koHCTpykuii [l10]. TwuIOBOIO KOHCTPYKII€}0 € BHCOKAa TOHKA
IWIHApUYHA KoJioHa. HalgacTimme mpuMycoBe HOBITPS MOJA€THCSA Ha JHO.
BoJsioricte  TIOBITPsI, [0 HAIXOIHTh, MIATPUMYETHCA BHCOKOIO, 100
MiHIMI3yBaT BIpaTy Boad 3 cyOctpatry. TemmepaTypy NOBITps, IO
HAJX0JUTh, MO>KHA 3MIiHIOBAaTH, LI00 OIMIOMOITH PETYJIIOBATH TEMIEpaTypy
cyoctpaty. JlonmaTkoBy —aepamiro MoOKHa 3a0€3MEeYHTH, BCTABHBLIH
BcepeauHy Oiopeakropa mepdopoBany TpyOky. IlepeBara ¢epmentepis i3
YIIUTBHEHNM MIapOM IIOJITa€ B TOMY, IO BOHH 3QJIMIIAI0OTHCS IPOCTHMH, aje
JIO3BOJIIIOTH Kpallle KOHTPOJIIOBATH MPOIIEC, HDK TapLTJacTi.
IcHye nmBa 3arajJbHUX TUNH @epmeHmepie i3 nepemiuy8aHHAIM.
[epmmii siBisIE coO0r0 0OepTOBUIT OapabaHHUI peakTop, IO CKIATAEThCA 3
TOPH30HTAIILHOTO a00 MOXWJIOTO IMJIIHIPA, SKUH 00epTAEThCs HABKOJIO
LEeHTpalbHOI OCi Ta BUKIMKAE TEpPEeKUAAHHS MiOKIagku. Aeparis Moxe
3a0e3meyyBaTucs ab0o0 3HHM3Yy ab0 3BepXy TOJIOBHOTO  IPOCTOPY.
INepemimryBanHS € 00epeXXHUM, X04a MOXKYTh BUHHKHYTH IPOOIEMH, SKIIO0
MIKpOOpTaHi3MH Yy TIHBI JIO mepeMinryBaHHs. [pyruil tamn ¢epMmentepa 3
NepeMilryBaHHIM, PEaKTop i3 MepeMillyBaHHIM, Ma€ PEaKTop, pO3MIleHUH
200 Ha TOPU30HTAJIbHIM, a00 HA BepTHKAJbHIA Oci. [OpU30HTAIBHI peakTopu
cx0Xki Ha OapabaHH, IO 00EPTAIOTHCS, 32 BUHATKOM TOTO, IO 3MIIyBaHHS
3a0e3MmeyyeThCcsl BHYTPIIHIM CKpeOKoM abo JomaTsiMHu, a He 0OepTaHHSAM
peaktopa. Peakropu 3 BepTUKAIPHUM IHEpPEMIlllyBaHHSAM HiIIalOThC S
IpHUMYCOBIif aepamnii Ta MOCTIHHO a00 MePiOAMIHO MEePEeMIlTyIOThCH.
Po3mstHyBIIM THIIN MTOBEPXHEBHX (epMEHTEPIB, MOKHA HABECTH TaKi
nepeBam TBep10(pazHOTO OpOHHS:
(dbepMeHTallis B TBEpIOMY CTaHi Ja€ BHIIl NPOIYKTHBHICTH
(epmeHTaii, Hbx OpOAIHHS B PimuHI;

— ycl TpHPOIHI CepenoBHINa ICHyBaHHS i1 (EPMEHTIB JIETKO
HiTPUMYIOTECS B TBEPJOMY CTaHi (epMeHTaItii,

—  TIOKUBHI cepeloBUINa JIyXKe MPOCTi i BOHU 3a0€3MeUy0Th yCi OKUBHI
PEYOBUHH UL POCTY MIKpOOPTaHI3MiB;

—  IpOCTa KOHCTPYKIiA (hepMeHTepa Ta HU3bKi MOTpeOu B eHeprii;
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— dYepe3 KOHIEHTPOBAaHy IPHUPOIy CyOcTpaTy BHKOPHUCTOBYIOTHCS
HEBEJMKI PEaKkTopH.

TeepaodaszHe OpONIHHA BHKOPHCTOBYETHCS I IMPOMUCIOBOTO
BUPOOHHMIITBA PI3SHOMAHITHHX NPOJYKTIB, TaKuX SK: Oioras, NMIrMeHTH Ta
aHTHOIOTHKH; BOHO TAKOXX MOJKE 3aCTOCOBYBATHCS B 0aratbox pi3HHX
rajgy3sX, HaOpUKIaJ, Yy BHPOOHUNTBI TPOAYKTIB XapdyBaHHI Ta
apoMaTH3aTopiB, BUPOOHMIITBI JIKiB, TEepepoOIli BImxoiB a00 eKOJOTIUHUX
TexHosoriix. OmHUM i3 MpUKIAAiB TpaAHLiiHOTO TBEepAO(a3HOTO OpOIiHHSA
€ BUPOOHMITBO cake (AMOHCHKOTO aJKOTOJBHOTO HAMOK 3 PHCY).
Bimmmiposaruit 1 BimBapeHHIT pPHC CIYXXHTh TBEpIUM CyOCTpaToM It
Mepumioro eTamy OpojaiHHS B Tmpoleci BHpoOHWHTBA cake. [licis
TBepHo(a3HOro OpPOJIHHS, HACTYIHHM €TalloM € pigke OpoMiHHA, mix Jac
SIKOTO APDKDKI HEepeTBOPIOIOTH I[yKOP Ha €TaHOI.

Y npoMHCIOBOMY BHPOOHHMITBI MepeBary MamTh MeETaleBi
¢dbepmeHTepH, B SKUX BiIOYBAIOTHCS MPOIECH TBEPAO(DA3HOTO OpPOIIHHS.
KorcTpykuist Ta pexuM pobotn pepMeHTepa B OCHOBHOMY 3aJieKaTh BiX
BUPOOHHYOTO TIPOIECy, ONTHMAIbHHX YMOB pOOOTH, HEOOXITHHX It
YTBOpPEHHS IUIbOBOTO MPOJAYKTY, BapTOCTI MPOAYKTY Ta MaciuTtady
BUpoOHUIITBA. OCHOBHI BUMOTHU JO KOHCTPYKIi (pepMeHTepa: MIHICTh Ta
HaJiiHICTh, 00 BUTPUMYBATH Pi3Hi BUIU 0OPOOKH, Taki SIK BIUIMB BHCOKOi
TeMIepaTypH, TUCKY Ta CHJIbHUX XIMIKAaTIB, MUTTA Ta YUILEHHS; NIPUIATHIC Th
U1 CTepMIzamii Ta MATPUMKH CYyBOPUX ACENTHYHUX YMOB YIPOJOBXK
TpuBajJuX TnepioAiB (akTMuHOro mnpouecy OpomiHHS. IlepcrneKTUBHUM
pilleHHSIM JIeTKOI Ta TepMETUYHOI €MHOCTI (epMeHTepa € MeTalieBi
pe3epByapu  CHipajgbHO-(alIbLEBOTO THITY. CripansHo-(panpreBu it
pe3epByap Ma€ UWIHAPUYHUHA KOPIyC, SKUHA SABIAE COOOI0 CHCTEMY
cHipajgpHOTO  3'€HAHHA  CTANEBOI  CTPIYKM  HUIIXOM  IOJBIHHOTO
BaJbLIOBaHHSA. MOHTaX KOHCTPYKLIl BiZOyBa€Thcsi 3a JOTIOMOTOIO
AaBTOMATHU30BaHOi ()OPMYBaJIbHOI YCTAHOBKH, 32 TEXHOJOTIEIO HIMELBKOi
kommanii Lipp GmbH [11]. Ili KoHCTpyKIIii TakOX MOYHMHAIOTH HAOyBaTH
MOMYJSIPHOCTI Ha TepuTopisx Ykpainu [12]. Hampukiami 1970-x pokiB 0yB
CTBOPCHUH INepIMi TOPH3OHTAIBHUA (epMeHTep cripalbHO -(paibleBoro
THITY 3 JIONIATEBOIO MIIIAJKOI0 Ta TBUHTOBHM KOHBEEpOM (puc. 4). 3 Toro
4acy KOMIIaHisi HEBNHHHO YJIOCKOHATIOE CBOi KOHCTIpYKLil B cdepi
0l0CHEPTETHKH.
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Pucynok 4 — CnipaibHo-¢ anbneBuii ropu3oHTATbLHUI (pepMeHTED
(https://xaver-lipp.com/.)

OpHi€r0 3 OCTaHHIX po3p0o0OK€ GpepMeHTep 3 30BHIIIHIM HArpiBOM Ta
IEHTpAIFHUM IepeMimryBadeM (puc. 5). O6’eM KOHCTPYKILi BapifoeTbCs Bif
100 M3 o 7000 M3, pobouwmii Tuck 0-700 Pa. OcHOBHA YacTHHA pe3epByapy
BUKOHAaHAa 3 Hepkapifouoi ctam (VerinoX) Ta oOcCHaIlleHa IEHTPaJIbHOIO
Mimankor. ['najki BHYTPINIHI CTIHKA TaKOXX 3MCEHIIYIOTh YTBOPCHHS
BiKJIaZieHh y KOHCTPYKIii. OCOOIMBICTIO I[LOTO pe3epByapy € MeMOpaHHMiA
Jiax i3 Hep KaBiro4oi ctami, skuil He Mae O0onTiB. KOHCTpyKIlsA Aaxy MIUIBHO
IpUJsrae 0 Kparo pesepByapa 3a JONOMOTO0 CIeUialbHOTo mpo dimo, He
BUMararouu OontoBux 3'eqHaHb. [Ipu HeoOximHOCTI, 330BHI (epMeHTepa

MOXXHa  BCTAHOBUTH 0o0irpiB T2  i3oJmIiO, oo  MiIBUIIyE
eHeproe( eKTHBHICTb.
a)

TTokpiBms

IlenTpansHui
nepeMimyBaq
DepMeHTep

Cucrema
00IrpiB
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6)

[SEesS ey - - - $ o o
Pucynok 5 — ®epmeHTep ciipajabHo-panbueBoro Tumy: a) 3-/1 cxema
(¢ epmenTapa; 0) 3aranbHUI BUIVIAL Y cKiIaji 6ioeHepre THYHOI yCTAHOBKH
(https:/ixaver-lipp.com/.)

BucHoBku. B peanifix ChOTOJEHHS, arpOIPOMHUCIOBUN KOMIIIEKC
VYkpainu 3a3Hae 3MiH. BpaxoByroun BTpaTH e€IeBaTOPHUX MOTYXKHOCTEH, cTae
JIOLUTHHAM TIEPepOOIISITH CUTLCHKOTOCIIONAPCHKY MPOJYKIli, a He 30epiratu
ii. B crarri po3mmHYTI BIAaCTUBOCTI OioeTaHony Ta icTopis iforo
BUKOPHCTaHHS SIK PIIKOTO €KOJOTiuHOTO OiomammBa. HaBeneHo maHi 100
PIYHOTO TEXHIYHO-JOCSDKHOTO CHEPTeTHYHOTO TOTCHIIAy OloeTaHoIy B
Vkpaini. Po3rmsHyTOo KOHNEnmii po3BUTKY BHPOOHHUITBA Oi0€TAHONIY B
VYkpaini.

@DepMEeHTYBaHHS CHUPOBUHM € OJHUM i3 HAaWBaXKIMBIMIMX MpOIECIB
BUpoOHMIITBA OioeTanomy. ToMy 10 KOHCTPYKIIiii, B AKMX BifOyBarOThCS I
MIPOIECH, BHUCYBAIOTHCS KOPCTKI BHMOTH IOJO HAMHOCTI Ta MIIHOCTI.
HaBenmeno kiacudikamito ¢epMeHTepiB, y 3ale)KHOCTI Bil  CIOCOOY
dbepmenTanii cyoctpary. [IpoananizoBaHO OCHOBHI BUMOTH JIO0 KOHCTPYKITiH
(dhepMeHTepiB. 3Bakalo4d Ha Ie, OOIPYHTOBAHO, MO IIEPCIIEKTHBHAM
pIICHHSAM JIETKOi Ta TepMETHYHOI €MHOCTI (pepMeHTepa € MeTaJleBUi
pe3epByap chipalbHO-(aJbleBOTO THITY.
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Anoramisi. Cboronsi 6inbLIiCTs IXKEDENT BOOIU MAIOTh BUCOKUI BMICT 3ai1iza.
3a0pyIHeHHs MiI3EMHHMX BOJ 3ali30M Ta IHIIMMU METajJlaMM MOXKE BinOyBaTHCI
BHACIIIOK PO3POOKHU Py IHUX P OJIOBHIIL 1 poOOTH Kap'epiB. ICHY 10Ul TEXHOJIOTT JIvIIe
YaCTKOBO BHUPIMIVIOTH IO IMpoOieMy. [oOHM BaXKMX MeTaliB TOKCHYHI 1 HeOe3meuHi
JUISL )KUBUX OpPTaHi3MiB 1 Jitomuad. ChOromHi 3a0pyIHEHHsS BOIOWM i0HamMu 3aji3a
IOCATIIO KDUTHYHOTO DiBHA. [Inobnema akTvanbHa i motnebve BunimeHHs. [Tou
3nauendi pH v Boxi menmre 6.8-7,0 1 BHCOKIN KOHIEHTpaIlii 3aji3a Jjs rIIHOOKOTo
OYMIIIEHHS JIOIJILHO BHUKOPKCTOBYBATH KOMOIHAINIIO PSAY METOMIB 13 BBEIECHHIM
pearenTiB. PeareHTHHMII Cmoci0 3HE3ami3HEHHS DEaTi3VIOTh IUIIXOM 00pOOKH
BUXiZIHOI Bomu cycrensieto BamasiHoi Bomd Ca(OH)o. Takwmif miaxim m03BOJISE
eheKTMBHO 3HE3ANl3HIOBATH BONV. ajle€ MWOro Deamisaiis CVIIDOBOIDKV €ThC
VTBOD €HHSIM BEJIMKOI KIILKOCTI OCaay, SKUi HeoOXimHO v Twii3yBaTh. EbextuBHum
CII0cO00M Y TWII3aLii TaKUX OCamiB € iX BUKOPMUCTAHHA B SIKOCTI XIMIYHOI 100aBKU
P ¥ BUP OOHHULTB1 IIEMEHTY, IO MiATBEP [UKEHO HAIIMMU JOCITIKCHHSIMH.

3anizo cTaHOBUTH NpHOIM3HO 5% Bciel TBepmoi 3eMHOIT Kopu. Came
TOMY Leld MeTaJd 3yCTpi4aeThcs MNPAKTHYHO Yy BCIX IOBEPXHEBHX Ta
MiBEeMHUX BoJaXx. B mpupoaHHMX BoJaxX € pi3HI MOpPOIM, 3 SKHMH BOJa
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KOHTaKTy€ B Tporeci cBoei mirpari. Ile mpu3BOAMTE 10 yTBOPEHHS Ta
Hakonm4ueHHs 3ami3a [1]. Jlo yncna mux mopin BITHOCATHCS MIlaHO -TpaBidHi
1 TTIMHAUCTI MaTepiaiy, IO MICTATh BEJIMKY KUTBKICTh 3ai3HCTHX CHOJYK.
3am3o B TPHUPOIHUX BOJaX MOXe IepedyBaTh y BHILIAI JBOX- 1
TPUBAJICHTHUX 10HIB, KOJIOIAIB OPTaHIYHOTO Ta HEOPTAHITYHOTO MOXOKEHHS,
takux sk Fe(OH)s, FeS, Fe(OH)2, kOMIUJIEKCHUX CHOJIyK i3 rymartaMu Ta
(G yITBBOKUCIIOTAMH, @ TAKOXK Y BUTJISAI TOHKOJMCIIEPCHOT CyCTeH3Ii.

@dopma 3HAXO/DKCHHS 3ali3a Ta MAapraHIlo y BOAlI B 3HAYHINA Mipi
3aJIe)KUATh BiJ T€OXIMIYHUX BIIACTUBOCTEH MII3EMHHUX BOJ, ITOKA3HUKOM SKH X
€ OKHCIOBaNbHO-BimHOBHMH moteHmian (Eh) i BogueBmit moxasuuk (pH) [2-
3]. Ilpu 3HauenHi pH<4,5 3ai30 3HAXOAMTHCA Y BOAI y BHMIAm ioHiB Fed*,
Fe2*, Fe(OH)?*. Tlpu pH > 4,5 Fe?* oxucmoetsest no Fedt 3 yTBOpennsm
Fe(OH)s. Y mpucyTHocTi cympdinis npu 3HauenHsx Eh< 0,2 B, pH > 4,5 FeS
OPUCYTHI y BHIIAAL ocady. Y HPUCYTHOCTI kapOomatiB mpu pH > §4
cnoctepiraetecst yrBoperus FeCOs, a mpu pH>10,3 ytBopenns Fe(OH)..[4].

JxepenaMu BOJOTIOCTaYaHHS, SIK TIPABUJIO, € IOBEPXHEB] Ta Mim3eMH1
BOJIH, SIKICHI Ta KUIBbKiCHI MOKA3HUKH SIKMX 3yMOBICHI IPHPOTHUMH YMOBaMH
MOXO/DKEHHSI Ta pPiBHEM aHTPOIIOTEHHOTO HaBaHTaXEHHs. Skicte Boaw,
3aJI)KHO  BII  Xapakrepy BHKOPHUCTAHHS, HOPMY€ETbCS JCPKABHUMU
CTaHIApPTaMH Ta IHIIMMH HOpMaTuBaMHU. IIpakTHYHO BCi MOBEPXHEBI BOIM
VYkpaiHu 3a OCTaHHI JAeCATUPIYYS 3a3HAIOTH IHTCHCHUBHOTO 3a0pyIHEHHS
BHACIIIOK 3POCTAOYOr0 aHTPOIIOTCHHOTO HABAHTAXKCHHS, IO 3YMOBJICHO
CKUJIOM HEJOCTATHHO OYMIICHUX BOJ, HAIXO/KCHHSM IMOBEPXHEBOTO CTOKY
3 CUIbCBKOTOCHOJNAPCHKUX  YyTilb, MPOMHUCIOBUX MaWJaHYUKIB Ta
ypbOaHi3oBaHMX TepuTopii Tomo. Jlns oOxkpeMuX perioHiB Ykpainu
XapaKTepHUM € MIBUIICHUH BMICT 3ajli3a B IPUPOJHHUX BOJAX.

Bwmict crouyk 3aiiza y MOBEPXHEBHX Ta MII3EMHHX BOJAX 3YMOBICHO
TCOJIOTIYHUMH, KIIMATAHYHUMH, JaHAMAQTHUMH Ta  TIIPOJOTIYHUM U
ocoOyMBOCTAMH  perioHy  gociimkeHb.  OcoOmmuBocti  opmyBaHHI
MOBEPXHEBUX Ta II3EMHUX BOJ Ha TepHTOpii VYKpaiHM 3yMOBJIEHI K
MPUPOTHAMH YMOBAMHU, TaK 1 JIEI0 aHTPOTIOTEHHOTO HaBaHTa)KeHHsA. SIKiCHI
Ta KUIBKICHI MOKAa3HUKH IUX BOJ 3HAYHO KOJMBAKOTHCS B Yaci i Mo IUIOIIi
MOIIHAP CHHS.

BuseieHo, mo omHuM 3 (akTOpiB, IO CHPHUAIOTH HAKOMHYCHHIO
3ajiza B OpraHi3Mi JIIOJMHU, € THTHa Boja. Boau 0araTtboX MiA3eMHHUX
BOJIOHOCHUX TOPHU30HTIB YKpaiHM MaroTh MiIBHIICHUA BMICT 3aji3a, sSKAN
komiBaeThes Bin 0,5 10 30 mr/mm3 i Ginblue, ane wacTime 6yBae 1o 5 mr/am3.

Hamgmmox cmonmyk 3aii3a MapraHiio y BOJ UL HHUTHHX Ta
MoOYTOBHX MOTPeO MPU3BOJUTL IO PO3BUTKY OaraThoX 3axBoproBaHb. Ll
eJIEeMEHTH 3[aTHI HAKOMMYYBAaTHCA Yy BHIVLINI TOKCHYHHX KOHIICHTpAIlil B
opraHax i TKaHHHaX, BKIIOYAIOYH CyTIOOH, MEYiHKY, SHAOKPUHHI 3aJ03H i
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cepume. 3aji30 MOKE CTBOPIOBATH JKWBWJIBHE CEPEIOBHINE LI POCTY
IIKUIMBUX MIKPOOPTAaH3MIB 1 KIITHH 3JI0SKICHUX WyXIMH, a TaKoX
JIOJATKOBO CTUMYJIFOBATH KAaHIIEPOTCHHY [0 BUIHUX PaJKaliB.

TpuBase BXHBaHHA BOJAW, IIO MICTHTh CIIOJNYKH 3aii3a B
KOHIIEHTPALISIX BHINE pPeQEepeHTHHX 103, JacTille 3a BCE NMPHU3BOWTH IO
3aXBOPIOBAHb IECUYIHKM, BPaKCHHA IMYHHOI CHCTEMH, a TAKOX JI0 PO3BUTKY
aJIepTiYHUX 3aXBOPIOBaHb, XBOPOOU KpOBi, opraHiB TpaeneHHs [5, 6]. Tomy
HAUTMIIOK 3ajli3a y MUATHIA BOJI € HEOE3MEeTHO JOMIIIKOIO.

3pocTaHHS KOJBOPOBOCTI 1 KaJaMyTHOCTI BOJOTPOBITHOI BOIH
MOXyTb OyTH TIOB’s3aHi 3 IPUCYTHICTIO B Hilf 3arampHOTO 3amiza. TpuBammit
gac mepeOyBaHHA BOJM B BOJONPOBIMHIA Mepexi Ta 3MEHIICHHS
KOHIEHTpaLil B Hif KHUCHIO CIPHAIOTH BOMY IpoIiecy. Y BOJOIPOBITHUX
Mepexax VYkpaiHm HaWOULbIIe momuMpeHi cTageBi TpyOW, TPHBANCTh
HafiifHOT pPOoOOTH SKMX HE € JOCTaTHhOK. HemoctatHs HaAiMHICTD
TpyOOIIPOBOAIB HETATUBHO MO3HAYAETHCS HA €(PEKTHBHOCTI pOOOTH CUCTEMU
Ta Ha SKOCTI muTHOI Bomu. 3a0pyaHEHHA NOHUTHOI BogM B TpyOdax
BOJIONIPOBITHOT Mepexi BitOyBa€eThCs BHACHIAOK PANTOBOI 3MIHH PYXy BOIU
B Hilf, a00 3MiHH i XIM{YHOTO CKIaay. 3a MepIIoi IPUUUHH CIIOCTEPIracThCs
30ypeHHs ocany Ta iforo mepexin B 06’em nutHOi Bogu. HasiBHicTs apyroi
NPUYHMHHE CYNPOBOKYETHCS PO3YMHEHHSIM TBEPJIOI YacTMHHM Ocany, IO
moyiermye  oro 30ypeHHs, Imepexit B 00‘€eM mNHUTHOI BoaM Ta
TPaHCIIOPTYBAHHS JI0 CIIOKUBAYiB.

KpiM Toro, mizBuieHuil BMICT 3aidi3a Hajae BOJAl HEIPUEMHUH CMaK,
3amax, Ta € NPUYMHOI0 Opaky B INAamnepoBiif, TEKCTWIbHIHA, Xap4yoBil i
KOCMETHYHOI Trajiy3sX NpOMHCIOBOCTL. B Tpybax Ta TermmooOMiHHUX
amapaTax MOXYTb YTBOPIOBATHCS 3amiBucTi OakTepii Ta HapocTu, sKi
3MEHIIYIOTh epepi3 Tpyo.

TakuMm 4MHOM, BUCOKMH BMICT 3alli3a y MOBEPXHEBUX Ta MIIBEMHHUX
BOJAX BHMMarae OOOB’SI3KOBOTO IIPOBEACHHS 3HE3ali3HEHHS, TOOTO
HEOOXITHO MPOBOUTH KOMIUIEKC 3aX0/IiB MO0 3HIKEHHS BMICTy 3aiiza. Lle
€ Ba)XJIMBOIO €KOHOMIYHOIO, €KOJIOTIYHOIO Ta COLIaJbHOI0 MpOoOIeMOI0, Mae
HayKOBE, TCOPETHUYHE Ta NpaKTW4HEe 3HAa4eHHA. Lle ommH i3 mpiopUTeTHHX
HarnpsMiB 00 3a0e3MeueHHs] HACEICHHS YHCTOI0 BOJOIO.

Bupanenns 3amiza 3 NpUPOJHMX BOJ 3AIHCHIOETHCS METOJAMMU, SKi
MOJKHa PO3JUIMTA Ha JBI OCHOBHI TIpymu: Oe3peareHtHi (¢dismuni) i
pEareHTHI.

[pouec okucnenns Fe?* no Fed* cynpoBomkyeThes ocapKeHHAM
Fe(OH)3 3 mactymHoro #oro (imsrpamiero. lleit croci® HOCHTH HPOCTHIA.
PeareHTHEe OKHCHEHHS 3a3BHUYail BUKOPHCTOBYETHCSI HPU BHCOKOMY BMICTI
3amiza 1 HM3bKHMX 3HaueHHsAX pH. Jlo HaWOUII TOMMPEHUM XIMIidHUX
OKHCHIOBAYiB BITHOCATHCSA XIOP (IEsKi HOTO CIOJIYKH), IEPMaHraHaT KaJliio,
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030H, a TaKoX JyXHi areHtH (BamHO, coja) [7, 8]. Bubip oxuciroBaua
3aJIeKUTh Bill BAPTOCTI OKHCITIOBAaYa Ta KUTbKOCTI BOJIM Ul OYHINCHHS.

Ipouec ioHHOTO OOMIiHY Ma€ YHCICHHI TMEpeBard, Taki SK HU3bKa
BapTICTh, TPOCTOTA peasizallii, BITHOBICHHS KOMIIOHEHTIB X dac
pereHepartii cMoym. Ajne B 001acTi BHCOKHX KOHIEHTPAIIH CIOCTEPiraeThes
3HIDKCHHA e(QEeKTUBHOCTI TIPOIeCy duepe3 «3acCMideHHS» CMOJH. Tomy
i0HOOOMiHHE BWIJIyYECHHS CIOJYK 3aii3a 3a3BH4Yail 3aCTOCOBYIOTh Y TOMY
BUIIAJKy, KOJII KOHIIEHTpamis 3aji3a He3HA4Ha a00 HEOOXTHO IOOYHCTUTH
BOJy JI0 BUCOKOTO CTYIIEHS SKOCTI [9].

CopOuiifHi MaTepiali MOXYTh OYHIIATH BOJY BiJ 3aji3a HaBiTh MPU
HU3BKHX KOHIEeHTpamiax. OTpuMaB pO3BHUTOK HampsM 0iocopOmifHuX
MmarepiamB. [Ipm mumpokii HOMEHKIATypi aAcopOEHTIB HeopraHiuyHOi i
OpraHivHOI NMPUPOJM MPOBiAHA POJb HAJEKHUTh AKTHBOBAHOMY BYTILIO,
BUPOOHHIITBO SIKOTO 0a3yeThCs Ha IMUPOKO PO3MOBCIOLNKEHHUX 1 JOCTYMHHUX
JDKepeaX CHPOBHHH 1 XapaKTepU3yeTbcs BiITHOCHO MPOCTOI0 TEXHOJOTIEIO
Ta nmemeBu3HOIO0. JJo Toro X, MOAM}iKallis aKTHBOBAHOTO BYTULIA iCTOTHO
BIUIMBAaE Ha HOTO COPOLiifHI BIaCTHBOCTL. TakoX BaXIJIMBHUM € MPUPOJA
aKkTHBOBaHOTO BYriwrs. OCTaHHIM YacoM BCe 4YacCTile AOCIDKYIOTh
BukopuctanHa ['AB oTpuMaHuUX i3 BIIXOMB CUIBCHKOTOCIOIAPCHKHUX
POCIHH, IIyKPOBO1 TPOCTHHHU, PUCOBOTO JIYIIMHHHS, KOKOCOBOTO JIy IIITHHHSI
a00 KokocoBuX BoJIokoH [10].

EdextuBHiCTh MaTepianiB Ha OCHOBI KapOOHATy KaJbIII0 3aJICKUTH
Bin pH, HasgBHOCTI OpraHiYHMX PEYOBHH Ta IHIIMX KaTioHiB. Lleit meTtoxm
JI03BOJII€ 3HM3UTH KOHULEHTpAIIIO 3aJi3a 10 3HaueHb, MeHImux 3a [ JIK.

QinpTpanis BoaM Yepe3 HiCOK, MoApiOHeHe BYTULII — HEIOpPOTUH
METO/] OUHIICHHS MI3BEMHUX BOJL.

Kamizsapui Matepiaian 10CuTh €()EKTHBHI B OYHINEHHI BOJM Bil i0HIB
3ajiza i el HanpsMOK Ha CbOTOJHI € JOCUTh HOBHUM.

IlepeBaraMu mpolLeCcy eNEKTPOKOAryJLlii € BiICYTHICTH BIOX0AiB
XIMIYHMX peareHTiB 1 BHCOKa e(peKTHBHICTh mpoiecy. OmHak Iieil MeTon
JOCUTh CHEPTOBHUTPATHHH.

Aeparnis — 116 MeTOJ, KA He MOTpeOdye BHUKOPUCTAHHS XIMIdHUX
pearcHTIB I OYHWIIEHHS BOJM Ta MOXe O0yTH e eKTHBHO 3aCTOCOBaHMHN I
BOJIM 3 BMICTOM 3ai3a moHaj 5 mr/mm3.

JIns OvMIIEHHs] BOJM 3 PI3HUX JHKEepes BUKOPUCTOBYIOTh O10JIOTIUHI
Metou. OmHak X HEOOXITHO PETeNbHO NOCITIUTH EKCIePUMEHTAIBHO I
BHOOpY 010JIOTIYHOTO arcHTa.

[Inpoko 3acTOCOBYIOThCS MeMOpaHHI METOAM 3HE3aNi3HEHHS BOJH.
BoHHM 103BOJTIOTE BHIAITH 3 BOIM SIK PO3YHMHEHE, TAK 1 KOJOITHE 3ali30,
3a0e3Mevuy0Yd BUCOKHI CTyMiHb ounnieHHs. OqHak MeMOpaHHI METOIH HeE
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Iy’K€ YacTo BHKOPHCTOBYIOTBCS U1 3HE3AN3HEHHS Yepe3 BHCOKY
Bapricth [11].

HadnpocTimM, JemeBHM 1 E€KOJOTIYHO UYHCTUM  CIIOCOOOM
BUJIAJICHHS 3ali3a 3 NPHUPOJHHUX BOJ MOXKHA BBAXKATH METOJ OKHCIICHHS
kucHeM moBitps. [lim wac 3He3ami3HEHHS IPYHTOBHX BOJ TaKOXX MOXHA
BUKOPHCTOBYBAaTH aeparito Uil MiIBUIIEHHS e(eKTUBHOCTI mpoiecy. [Tix
qac 3HE3TI3HCHHST TTOBEPXHEBUX BOJI, KOATYJIAINI CyIh(PaToM aTIOMIHIIO0, aje
Iicis XIOpyBaHHS, BaIlHYBaHHS Ta OcapKeHHS [12].

Y nmpomeci OYMINEHHS BOOM YTBOPIOIOTBCS BIAKIANCHHS,  SKi
HeoOXimHO yTmiidyBaTH. Po3poOka eheKTHBHHX METOAIB yTHII3alii ocany,
o0 yTBOPIOETbCS TIPU 3HE3ali3HEHHI  BOJAM, JIO3BOJHTH CTBOPHTH
MAaJIOBIIXOIHI TEXHOJIOTIl 3HE3aMi3HEHHS BOIH.

OO0’ekTaMH  JOCHUKCHHA  OyJM  PO3YMHH 3  IMOYATKOBUMHU
KOHIIEHTpaIiAaMu 3aimiza 3aransaoro 10-100 mr/mm3, mo iMiTyrots mpupomHi
BOJIM, BOJIM CUCTEM IICHTPAJi30BAaHOTO TOCTaYaHHsI, MPOMHBHI BOJM Ta OCAIH
TIIPOKCHUy 3ali3a, IO yTBOPIOIOTECA B IIPOIIECi 3HE3AM3HEHHS BOM.

VY sikocTi GINbTPYBaIbHOIO 3aBaHTAXKEHHSI BUKOPHMCTOBYBAJM LIEOJIT
Ta neomt momuikoBaHuil mepmanraHatoM kamiro KMnOs. Lleonit mapxu
HIIC 3 ¢paxuiiauM ckmagoM 3-5 cM, B CTATHCTUYHUX YMOBax 00poOisim
5%-m pozuuHoM KMnOs, BinctoroBamu mnpoTsarom podbu. Ilicas woro
MPOMHBAIM AUCTHILOBAHOIO BOJOK JIO IIOBHOTO BHAJICHHS 3JIHIIKIB
NMepMaHraHaTty. 3 METOI JOCHDKEHHS  OKHCIIOBAIBLHOI  3MaTHOCTI
3aBaHTAXKCHHS MPOIMYyCKald PO3YUH Cylb(aTy 3ami3a OPUTrOTOBaHHHA Ha
BOJOTIPOBiAHIA BOJi yepe3 map (inbTpyBaJbHOTO 3aBaHTAXXEHHS 00’€MOM
20 cm8. [Ipo6u Binbupamt 06’emom 0,5-1 am83, npu BuTpati poszumny 10-
15 cm®/x8. Ilpu UBOMY KOHTPOJIOBAIM KOHLEHTpalLilo ioHiB 3amsa Ta pH
pO34HHY.

Jns BupaneHHs! 10HIB 3aji3a 3 BOJUM PEareHT HUM METOJIOM B KOJOY
06’emom 1 am3 3ammBamm 0,5 aM° po3uMHY Ta 3a/MIIANM Ha BU3HAYEHHMIT dac,
gepe3 KOXKHI 2 TOIMHH BU3HAYAIM 3aJMINKOBY KOHIEHTpaLifo 3ami3a. [Ipu
BUJIyYCHHI IOHIB 3alli3a METOJOM BallHyBaHHS B PO34YWH J03yBain 5%
PO3YMH BalHSHOTO MOJIOKA, IEPEeMIllyBalM Ta 3ajUINAIH BiICTOIOBATHCE.
Ipo6wu BiaG LILTPOBYBAIM Ta BU3HAYAJN 3aJMIIKOBY KOHIICHTPAIIIO 3aJTi3a.

CrnektpooTOMETpUYHHIA  METOJ  BHU3HAYEHHS  IOHIB  3aii3a
BUKOPUCTOBYBAaBCS UL OLIHKA HOTO TIOYATKOBOi Ta PIBHOBaXKHOT
KOHIICHTPAIlifl Y PO3YHHI.

EbextuBHicTs (Z) BUAaneHHS I0HIB 3ai3a po3paxoByBald 3a
bopmyoro:

Ce
7Z=—-100,%



Co - BHXiIHA KOHLEHTpamis 3amsa, wmr/mM3; C; — KiHIeBa
KOHIIEHTpALisl 3a/mi3a, Mr/mm3,

Ilpn 3He3ami3HEHHI BOAM YTBOPIOETBCS  OCaJ, SIKHH  IICIA
3HEBOJHEHHS yTWIZYEThCS K XiMiuHaA mo0aBka jo ckimamy mementy [-500.

Just  nmocmimkeHHS  (I3UKO-MEXaHIYHHX  BJIACTHBOCTEH  IIEMEHTY
BU3HAYAM HOPMalbHy TyCTHHY, dYac TBEPAIHHS, MIIHICTh HA CTHCK 1
Koe(IIiEHT BOJIOBIIBEICHHSI.

Ocap, mo yTBOPUBCS B pe3yJbTaTi OYHIICHHS BOIM, SABISIB COOOO
rinpokcun Fe(OH)s, sxuif nomaBamm B meMeHT y kumbkocti 0,5-2,5 mac. %
IUBIXOM CIIUTHHOTO 3MIITyBaHHS KOMITOHEHTIB Y Ja00paTOpHOMY KyJILOBOMY
MJIFHI BIIPOJOBXK 10 XBHIHH.

Y mimeMHHX BOJaX, fAKi € JODKepelaMH BOJONOCTAaYaHHS,
KOHLEHTpAIis 3aii3a Moxe nocaratd 1-10 mr/mm3.

YV mporeci BOAOMITOTOBKE Bin0yBaeThCsI OKHUCHEHHS CIOJYK 3aji3a
3a paxyHOK BUTbHOTO KHCHIO a00 JIOJIATKOBOTO aepyBaHHS BOJH, BHACIIIO K
9Oro yTBOPIOIOTECS HEPO3UMHHI 3BakeHi (opmu 3 MOCTyIOBUM
OCa/PKCHHSIM 1 3MEHIICHHSAM 3arajlbHOi KOHIEHTpalil Metany y Boai [13].

4Fe(HCO3)2 + 202 + 2H20 — 4Fe(OH)3 + 8CO2 (W)
4FeS; + 702 + 2H,0 — 4H* + 8504 + 4Fe?* 1.2)
4FeSO4 + Oz + 10H20 = 4Fe(OH)3 + H2S04 (13)

TakuM YHMHOM MO’HA TOBOPHMTH IIPO Te, O Bci iomm Fe?*, sxi
3HAXOMIAThCA B PI3HUX CTaHAX MPHUHMAIOTh y4acTh y PEaKIlii 3 KHCHEM, SKa €
CyMOIO HE3aJIe)KHUX, OJHOYACHO MPOTIKAIOUMX pEaKlili OKUCHEHHs i0HIB
3ani3za.

[Ipu upoMy oaHOUYACHO OyIyTh MPUCYTHI MPOMDKHI CHOJMYKH Taki sIK
Fe(OH)?* ta Fe(OH)2* Ta manoposumunmit y Bomi Fe(OH)s. YrtBOpeHnHs
rinpokcuny 3amza(lll) 3amexwuts Bim OaraTr0X mapameTpiB, TaKHX SIK
Temnepatypa, pH cepenoBuia, KOHIIEHTpaLlil i0HIB 3aji3a Ta OKUCHIOBaya, a
TaKOX MPHUCYTHOCTI IHIMX croiyk [14]. Taki mpOMDKHI CIIOYKH TiIPOJi3y
3aji3a MOJKYTh BUCTYTIATH Y BUDJIAAI KAaTali3aTopy peakilii OKMCHEHHS 3aji3a
y BOJI.

BpaxoByroun, mo HaimpocTimmM crocoOoM BWIyYEHHS 3aliza €
okucneHHs ioHiB Fe2* no Fe®* 3 momanmbImuM Tifpoli3oM Ta BHCAKEHHSIM
oTpuMaHnoro rinpokcuay 3amsza (Fe(OH)z), 6ymu npoBeaeHi 0CTIDKEHHS 110
3aCTOCYBaHHIO PI3HUX (QUIbTPYBAJbHUX 3aBaHTAXCHb I 3HE3ATI3HEHH S
Boau. OkucieHe 3amizo y Bursiai rigpokcuay Fe(OH)s cTBOproe Ha MOBEpXHi
3epeH  3aBAHTAXCHHS  ABTOKATATHYHY mwiBky.  HaifnpocTiomm
GUILTpYBAILHUM MaTepiaJioM MOXE CIYTyBaTH KBapIOBHH MiCOK. Takox
BUKOPHUCTOBYIOTBCSI TPHPOIHI COPOCHTH, Taki K TIJIAYKOHIT, JOJIOMIT,
IICOJIIT, MOPJCHIT Ta iH.

176



JUit  omiHKE e(eKTHBHOCTI [JaHOTO Iporecy OyJio MpOBEICHO
3HE3aN3HEHHs BOJM TpH (UBTpyBaHHI 1i Yepe3 map TIpaHyILOBAaHOTO
neodnity. Ilpu KOHUIEHTpawii 3am3a y Boai Ha piBHi 16 mr/mm 3 (puc.1) aepamis
BiOyBa€eThCA 3a PaXyHOK KOHTAKTY 3 IOBITPSM po34MHY IpoTiroM 10-60 xB.
nepen GiUIbTpyBaHHAM. SK BUAHO 3 rpadiky eeKTHBHICTE OYHCTKH BOJM Bif
3amiza B JAHOMY BHMAAKy Oyna He Bucoka. CTymiHb BHIIyYSHHs 3ajii3a
mocTynoBo 3MeHmuBCS 3 59% mo 33%. B pasi 3actocyBaHHS ImeoiTy
MOIM(IKOBAHOTO MNEPMaHraHATOM KaJil0 CTyNiHb BIIyYEHHI Ha
MOYaTKOBOMY eTami OyB BummM 97,5% 1 mocTymoBo 3HIKyBaBcs 10 75%.
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Pucynok 1 — 3mina konuenTpauiii 3amaiza (1,2,3) y Boai (C re=16 MF/ZIM3),
CTYNEeHI0 BIIyYeHHS 3aii3a i3 Boau (4,5,6) Bix mpomyiieHoro 06'eMy po3uHHY
yepe3 rpanyJaboBanuii meodit (Vi=20em®) (1,4), uweouit momudikopammii
NMepMaHraHaToM Kajimw (2,5), yepe3 moau¢ikoBaHUN HeOJiT Micasi NPOMUBKHU
Bix ocaxy Fe(OH); (3,6) (pH=7,45-7,85).

Y mpomeci 00poOKM IEONiTy TepMaHTraHATOM Kallilo Ha WOro
MOBEPXHI YTBOPHUBCSI OKCHJ MapraHUio KU B MPUCYTHOCTI PO3YHHEHOTO Y
BOJI KHCHIO 3a0e3ledyyBaB KaTaIITHYHE OKHCICHHA 3amiza. [Ipm 1mpomy
3aJi30 MEepexoMio B HEPO3YMHHUH CTaH i TAPOKCHA 3aji3a 3aTpUMYyBaBCS
Ha IICOJITi, TMOTIPIIyIOYN KOHTAKT BOJM i3 TOBEPXHEO (INBTPYBAIBHOTO
Mmatepiany. Came UM BHKIMKAHE 3HIDKCHHS CTYICHIO OYHIICHHS BOJM B
nporeci QimpTpyBaHHS. [ yHHKHEHHS IHOTO e(eKTy pUXMH ocaj
TIIPOKCHJTY 3ai3a MepioAMYHO MOTPIOHO BHIAIATH 3BOPOTHOIO MPOMHUBKOIO
¢ipTpa Bomoro. KoHIleHTpalis 3amiza B MPOMUBHUX BOJAX MOXKe csiraté 50-
100 mr/mm3. Tomy Oyno IiKaBUM JOCHIOUTH 3HE3ATI3HCHHS BOJM MpH
koHnentpamiax 10-100 mr/mm3.

3aymmKoBa KOHIEHTpANist 3ajiza 0e3 BBEACHHS pEarcHTiB pPi3Ko
3MeHIIyeTsCs 3a 1-2 roguam. [loganpine BiICTOIOBaHHS B HE3HAUHINH Mipi
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JIO3BOJISIE 3MEHIIUTH KOHIICHTPAIIIIO 3aiTi3a. 3aJMITKOBI KOHIICHTpAIlil 3aji3a
€ TOCUTh BUCOKUMH. E()eKTHBHICTS BIITydeHHS iOHIB 3aii3a CTaHOBHTH 91%,
78% T1a 85% BiAMOBIOHO WIS MOYATKOBHX KOHIIEHTpalii 3amiza 10, 50 ta 100
mr/mmS uepes 10 romun BincToroBanHs. OCKUTBKH 3aJTi30 MOKE 3HAXOUTHC b
Yy BUIIBI 3BaXXCHUX, KOJIOIMHMX Ta IMCIIEPTOBAHMX JOMIIIOK, SIKI MaloTh
OJHAKOBHH 3apsj, MO MPHU3BOAUTG [0 BUHUKHCHHS MDKMOJCKYJSIPHHUX CHII
BI/IIITOBXYBaHHS. Tomy Bapto mpoBecTH OOpOOKy BOmM, IO
3HE3QIBHIOETHCS, MO0 3HM3UTH 3apsa] AOMINIOK 10 HYJIHOBHX 3HAYCHB.
Bubip pearenty OyB oOyMOBIeHHII HOTO HHM3BKOIO BapTicTIO. BamHo €
e(eKTHBHUM pEareHToM B I[IpOIecax BOJOOYHCTKH, IO JO3BOJIIE
kopuryBati pH, edextmBHO mOM’AKIIyBaTH BOAY Ta MPOBOAMTH il
3HE3aJI3HCHHS.

3He3ami3HeHHST BOAM PEareHTHHM METOJIOM MOJIrae y HepeBeicHHI
po34nHHEX (GopM 3ami3a y Manopo3uuHHi. J{1g BumaneHHs cyibgaty 3amiza
(I) 3actocoByroTh BamHyBaHHA. JloJaHe BAamHO pearye CIOYAaTKy 3
cymbpaTom 3amza (II):

FeSO4 + Ca(OH)2 — CaSOs + Fe(OH).

INaopoxkcua 3amiza (II), mo yTBOproeThes, okucmoetsest B Fe(OH)s.
Ilpu aepamii Boqu 1 mnogjamemiiit  06poOwi BamHOM MPOIECH, IO
BiIOYBaIOTHCS, OMUCYIOTHCA HACTYIIHUMHU pPEaKUisIMU:

4Fe(HCO3)2 + 8 Ca(OH)2 + Oz — 8CaCOz| + 4Fe(OH)3| + 6H20

SO KiMBbKICTh KUCHIO, IO MICTATBCA Y BOJi, HENOCTATHS IS
OKHCJICHHS, OJHOYacHO 3 BallHyBaHHSAM IPOBOJATH XIOpyBaHHA a6o
aepyBaHHs Bou. I3 puc. 2-4 BuaHO, 1m0 06poOKa BOIM BAallHOM JIO3BOJISIE
iHTEeHCU(]IKyBaTH  MpolleCH  3He3aki3HeHHs.  HailOimpln e eKTHBHO
BUJIy4eHHS 3aJ1i3a BigOyBasoch B mepiui 10-30 xBuiHH.

=
o

C Fe,mr/nm3
oNn A~ O ®

t, rox

PucyHok 2 — 3asiexHicTh KOHIEHTpaNii 3aJHIIKOBHUX i0HIB 3ai3a Bijg
yacy ocaJ:KeHHsl IPU BANTHYBAHHI BOAU NPH MOYATKOBIiii KoHUeHTpauii 3a1i3a
10 mr/om3; 1 — BAITHYBAHHS TA 0CA/UKEHHS, 2 — OKHCIECHHS NMOBIiTPAM.
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C Fe, mr/mm3

Pucynok 3 — 3ajiexHicTh KOHLeHTpauUii 3a1MIIKOBUX iOHIB 3aidi3a Bix
4yacy OCaJ:KeHHs IPU BallHYBaHHI BOJAW IPU NOYATKOBiil KOHIEeHTpanii 3a/i3a
50 mr/am®: 1 — BaNIHYBAHHSA TA 0CAIKEHHS, 2 — OKHCIEHHS MOBITPSIM.

Y NpoMUCIOBUX YMOBaX CIIOYATKy 3IIHCHIOETHCS aepyBaHHS BOJM B
rpajvpHi, B MIIOH SKO1 BBOOUTHCSA BallHSHHHA PO3YWH, Jalli — KOATYJSIA i
BUBEICHHSI B o0OcCaj OUIBIIOI YAaCTWHH CHOJYyK 3aii3a y BiACTIHHUKY,
00MaHAHOMY TOHKOLIAPOBUMHU MOMYJSIMH, 3 TOJANBIIMM BHIAJCHHIM
npibHOi cycnensii ¢impTpyBannsaM. [lonmepenHe aepyBaHHSA 3aCTOCOBYETHCS
g 30aradedHHs BOOM KHCHEM 1 BHOAJEHHS 3 Hel YacTHMHH BUIBHOT
BYTJIEKUCJIOTH, BHACHIIIOK YOTO MOXYTh OyTH 3HI)KEHI pO3paxyHKOBi J03U
peareHTis.

C Fe, mr/nv®

t, rox

PucyHok 4 — 3anexnicTh KOHIeHTPaNii 3aJMIIKOBUX i0HIB 3ai3a Bia
yacy ocaJ:KeHHsl IPU BATHYBAaHHI BOM NPH MOYATKOBiii KOHUEeHTpanii 3a1i3a
100 mr/am®: 1 — BanHYBaHHS TA OCAMUKEHHS1, 2 — OKHCJIEHHS MOBITPSAM.
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ToMy BaXJMBO BUBYHTH MOMJIMBICTh YTHJ3aIlii IOTO OcCaly.
Jlo6aBku 1o 5 mac. % J03BOJICHO JI0JaBaTH [0 CKiIady eMenty | nmy. Tomy
ocaji BBOJWIIM JI0 CKJIady HeMeHTy B kimbkocti 0,5, 1,0, 1,5, 2,0, 2,5 mac. %.

BrymB ocany, mo yTBOPIOETHCS IPH OYHINEHHI BOIH, HA HOPMAJIBHY
TyCTHHY, Yac TBePJiHHS, Koe]illieHT BOJOBIIBEACHHS Ta MIIHICTh HA CTHCK
y Bili 2 ta 28 #i6 mokaszaHo Ha puc. 4-7.
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PucyHok 4 — BniiuB BUTpaTH 106aBOK HA Yac TBEPAiHHS LIEMEHTY.
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Pucynok 5 — BniiuB BUTpaTH 100aBOK Ha KoedilieHT BOAOBiIBe1e HHS

HeMeHTy
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Pucynok 6 — BnjiuB BUTpaTH 100aBOK Ha HOPMAJIbHY LIJIBHICTH
HEeMEHTY.
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Pucynok 7 — BniiuB BUTpaTH 100aBOK HA MilIHiCTh HeMEHTY
NPH CTHCKY

Ipu BBemeHHi no6aBkk g0 ckiagy uementy 0,5-25 %
BOJIOBIUIUICHHSI Ta HOPMaJlbHA TyCTHHA IIEMEHTY HE 3MIHIOIOThCSI.

[TouaTok wacy TBepaHeHHa cTaHOBUTH 43, 40, 39 38, 38 Ta 37 x8
BimmoBimHo st 1, 0.5, 1.0, 1.5, 2.0 Ta 2.5 % BBeaenoi mo6asku. Kinenn
TBepHEHHs 30UtbInytoThes Bim 140 no 150-157 xB 06e3 mobOaBku Ta mpu
BBeJIeHHI 00aBku B po3mipi 0.5-2.5%.

MinnicTe meMeHty 30impmryeTscst Ha Bix 100 mo 105 ta Bim 100 mo
100.7 y Bimi 2 Ta 28 #i6 BiAMOBiAHO, IO JO3BOJIIE PEKOMEHAYBAaTH A00ABKY
JI0 BBEICHHA y CKIIaJ IeMeHTy 10 2.5 %.

TakuM 49HHOM, PO3pOOJIEHA TEXHOJOTIA € EKOJIOTIYHO YHCTOIO, II0
JI03BOJIIE  €(EKTHBHO 3HE3AI3HIOBATH BOJY 3 MOJAJBIIOI0 YTHII3ALIE IO
YTBOPEHOTO OCaJy.

BucnoBku. IlpoBeneHo pocmimkeHHs iHTeHcH]ikamii mpoueciB
3HE3aJI3HEHHs BOJW NPU BUKOPUCTAHHI PEAreHTHOTO OCa[KeHHsS. B sxocTi
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peareHTy BHOpaHO BaIHO, ITI0 € IOCUTH JOCTYITHHM Ta JCIICBHM PEarcHTOM.
Ilpu BanmHyBaHHI IPU MOYATKOBHX KoHIeHTpaminx 10, 50 ta 100 Mr/mvS3 3a 2
TOJMHU KOHIEeHTparii 3umkyBammchk 10 0,9, 8,0, 12,0. [lpu okucHeHHI Ha
MOBITPi 0€3 BUKOPUCTAHHS PEarcHTiB KOHIICHTpaIlil 0yJI0 3HAYHO BUIUMHU i
cranoBumn 2,0, 28,0 ta 30,0 mr/mm3. Ilpu movatkoBiii koHueHTpamii 10
mr/mme gepe3 §8-10 TOMMH BiICTOIOBAHHI TIPW BAIHYBAaHHI CIIOCTEPITAETHCS
3HWDKEHHS KOHIIEHTpaIiil 3amiza 1o 3Hagens Menmmx I JIK (0,2 mr/mm 8).

JocnipkeHo MOXIHMBICTE yTHmizanii yTtBopeHoro ocaxy Fe(OH)s B
ckiani nemeHTty. [lokasaHo, o mpu BBeIeHHI ocay 10 cKiaay nementy 0,5-
2,5% BONOBIIUIEHHS Ta HOpMallbHAa TyCTHHA IIEMEHTY HE 3MIHIOIOTHCS.
INouatok wacy TBepAHEHHS 3MeHIIyeThes Bif 43 nmo 40-37 XBuiWH, a KiHEIb
TBepHEHHs 30UtbIIytoThCs Bim 140 ngo 150-157 xB 6e3 mobOaBku Ta mpu
BBeIcHHI n00aBku B po3mipi 0,5-2,5%. MinHicT IEeMEHTy HpH BBEACHHI
ocafy 10 roro ckmany 30umenryetsest Big 100 no 105 y Bimi 2 gi6 ta Bim 100
qo 107 y Bimi 28 mi6. Omxe, (i3Mko-XiMiUHI XapaKTePUCTHKHA IEMEHTY HE
HOTIPIIYIOTHCS, IO J03BOJIIE PEKOMEHAYBATH JOOABKy 0 BBEICHHS y CKIIAN
uementy 1o 2,5%. lle cnpusitiMe CTBOPEHHIO MAJOBIIXOJHUX TEXHOJOTIH
3HE3AI3HEHHS BOIHU.
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OCOBJINBOCTI TEMIIEPATYPHOI'O PEXHUMY HA BOJIMHI B
KOHTEKCTI PEIOHAJIbHUX 3MIH KJIIMATY

®enoniok B. B., kann. reorpad. HayK, JNOUEHT
®enonok M. A., xaun. reorpad. HayK, JOICHT

Jlyyvkutl HayionanbHull mexHiunull ynigepcumem, Yxpaina

AHoraunis. [TpoaHanizoBaHO NP OsIBM CyUYacHUX KJIIMAaTHYHHX 3MiH Y MeXax
BommaCbK0i 0071acTi (32 JTAHUMH METEOp OJIOTTYHOI CTaHIi M aHeBH4i) Ha I UKJIaIi
3MIH B JHWHaMilli TEMIEPaTypHOTO PEXKAMYy NPOTATOM JBOX TMepioAiB, IO
nopiBaioBaymcsi: 1980-1984 pp. ta 2016-2020 pp., NPOBEOCHO CTATHCTHYHE
OMpAIIOBAHHsI, KJIIMATOJOTIUHy OOpOOKY IEBHHX METEOpOJIOTIYHUX IOKA3HHUKIB,
3MIHCHEHO OIHKY JAWHAMIKM CEpeIHIX pIYHMX Ta CepemHiX MICSYHHX
METEOP OJIOTIYHHX TEMIIEpaTypHUX MOKA3HUKIB Ta iX rpadiydy iHTepIpeTamio.
OuiHroBanucst cepeAHi MiCS4YHI Ta CepeiHi piyHi TeMIepaTypH MOBITPS, cepemHi
MaKCHMaJIbHI Ta cepe/iHi MiHIMAJIbHI TeMIlepaTy pu HOBITPsI, 3HAYCHHsT aOCONMIOTHIX
MiHIMyMiB Ta a0CONIOTHMX MakCUMyMiB. BusBIICHO, IO TemmepaTypHHH pPeXUM
3a3HaB CyTTEBHX 3MiH, 3P OCTaHHS OKpEMHUX NMOKa3HUKIB ckiamae Bix 0 °C o 3,5 °C.
Taki 3MiHM 4YMHATH BIUIMB Ha TIPHUPOJHO-TAHAMA(PTHI KOMIUIEKCH TepHUTOp il
JIOCIIDKEHHST Ta Ha BEJICHHS TOCIIONap FOBAHHS.

FEATURES OF THE TEMPERATURE REGIME IN VOLIN IN THE
CONTEXT OF REGIONAL CLIMATE CHANGES

Fedoniuk V. V., PhD of Geography, Associate Professor
Fedoniuk M. A., PhD of Geography, Associate Professor

Lutsk National Technical University, Ukraine

Abstract. Manifestations of modern climatic changes within the boundaries
of the Volyn region (according to the data of the Manevichi meteorological station)
were analyzed using the example of changes in the dynamics of the temperature
regime during two periods that were compared: 1980-1984 and 2016-2020, statistical
processing, climatological processing of certain meteorological indicators, an
assessment of the dynamics of average annual and average monthly meteorological
temperature indicators and their graphical interpretation was carried out. Average
monthly and average annual air temperatures, average maximum and average
minimum air temperatures, values of absolute minimums and absolute maximums
were evaluated. Average monthly and average annual air temperatures, average
maximum and average minimum air temperatures, values of absolute minimums and
absolute maximums were evaluated. It was found that the temperature regime has
undergone significant changes, the growth of individual indicators is from 0 °C to
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3.5 C. Such changes have an impact on the natural landscape complexes of the study
area and on management.

Y Ham yac OJHi€EI0 3 MMoOajdbHUX NOpoOJeM MJIaHeTH 3eMIs €
npoOiema 3MiHM KIIIMaTy: Ha HayKOBHX (opymaxTa 3i0paHHIX MOCaI0BLIB
KpaiH CBITy Ta B HayKOBHX KOJIAX aKTHBHO OOTrOBOPIOETHCS MEPCHEKTHBA
MOJANBIIOT 3MIHM TeMIlepaTypH MOBITps Ha HAIliil IUIAHETI Ta MOMJIMBI
Hacliaky Takux 3MiH. L1 mpo6rema e akTyanbpHOO 1111 YKpainu. B Hamomy
perioHi, 3a JAaHUMHU BITYM3HAHUX KIIMATOJOTIB Ta €KOJIOTIB, 3MIiHH
TEMIICPATypHOTO PEXHUMY BINOYBAlOTbCS HaBiTh OUIBII HPUCKOPEHUMHU
TeMIIaM¥, HDK Ha IUIaHETI B IUIOMY: y AESKMX palloHaxX YKpaiHH cepenHi
TeMIEpaTypH MOBITPsl B OCTAHHI AecATHITTA 3pociu Ha 1,5-2 OC, mo moxe
JIATH TOIITOBX CYTTEBUM 3MIHaM y MPUPOJHO -TaHIAPTHUX KOMIUIEKCaX Ta
eKoCHCTEMaX.

Memorno BUKOHAHHS JA@HOTO JOCIIDKEHHS OyB aHaii3 0coOJMBOCTEH
3MIHH TeMIEpaTypHOro pexumy Ha Teputopii ITiBHIuHO-3axinHOTO Iloiccs
Ta BoymMHCBKOT 001acTi, 30KpeMa, 3a JaHUMH OJIHIeT 3 HalcTapiluX € perioHi
METCOPOJIOTIYHHUX CTaHIi — cT. MaHeBUYi.

MerTa OCIDKEHHS 3yMOBMJIA BUKOHAHHS TAKUX 3080AHb.

- aHaJ3 CydYacHOTO EKOJIOTIYHOTO CTaHy NPHPOJHO-TAaHIIIa()THHX
KOoMIIIeKciB BommHi, ctany ix 30epexeHHs Ta 0COOJIMBOCTEIl OXOPOHH;

- OIIIHKA 0COOMBOCTEH MIKPOKIIIMAaTy B paiioHi cT. MaHeBHYi Ta HoTo
BIUIMBY Ha TMPOLECH, SKi MPOTIKAIOTE Yy MNPHUPOIHO-TaHMIaGTHUX
KOMILIeKcax (TiipoO0ioNoriaHuid pexuM 00JI0Ta i 03ep, CTaH 010TH TOMIO);

- CTaTUCTHYHHMH Ta TpadiyHWi aHaNi3 IMHAMIKHA TeMIIEpaTypHOIO
PEXKUMY 32 OCHOBHHMH TOKa3HUKaMu mpotrsirom mepiogy 2016-2020 pp,
SKUA OpaBcs SIK TAKUH, IO PENpPEe3eHTY€e CydacHI KIMAaTHYHI 3MiHH, Ta
MOPIBHAHHS HOTO 3 TEMIIEpaTypHUM PEXHMOM B 3alOBiMHUKY y 1980-1984
pp. (e mepiox OyB KOHTPOJIBFHUM UL MOPIBHSHHSA, BiH NMpHIIafae€ Ha dac,
Koy TnoOanpHI 3MIHM KIMaTy Ime Maibke He NPOSIBISUIICS B PeETioHi;
MIPOSIBY ITOYAJH BiqMidaTHcs y ApyTiii monosuHi 80-x pokiB XX cT).

HocmipkenHs  Oyno 3fjiicHeHe Ha OCHOBI aHami3y HAyKOBOI
JTEpaTypH, a TAKOXK BIACHUX PO3PAXYHKOBO-TPa(iIHUX Ta aHANMTHIHUX
OIIIHOK 3MiH IMapaMeTpiB TeMIIepaTypHOTO PEXXUMY 3a BHOpaHi nepiomm. s
aHAJ3y TOKa3HHWKIB TEMIIEPATypPHOTO PEXUMY OyJI0 BUKOPHCTAHO apXiBHI
naHi MeTeocTaHrlil ManeBuyi.

BomHo-0070THI  eKocuCTeMH, SIKIi € OCHOBOIO  NPHUPOTHHUX
maHmUaQTHUX KOMIUKCiB BommHchkoro Ilosices, € 49ymmBAMH 10
KOJIMBaHb KIIMATHYHUX IOKA3HUKIB, 30KpeMa — TeMIIepaTypH MOBITPS.
IpoaHanizyeMo KOPOTKO THITOBHH XiI TEMIEPATypH B PETiOHI.

TemmnepaTypa MoBiTpsS — 1€, SIK BIIOMO, OJHA i3 OCHOBHHX Ta JAOCHUTH
BaXJIMBUX METCOPOJIOTIYHUX BENMYMH. YCi sBUIIA Ta TNPOLECH, IO
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BiIOyBarOThCSI Ha 3EMHIH TOBEpXHi, Oe3MocepeHhO 3yMOBIIOIOTHCS
TepMIYHUMH YMOBaMH JOBKUDE. TemmepaTypa MOBITPS BH3HAYAE TaKOXK
xapakrep Ta pexxuMm morogu. Tepmiudi ymosum BommHi dopmyroTscs min
BIUIMBOM paiallifHuX (akTopiB, atMochepHOi IMUPKYIHIl Ta xapakrepy
MiICTIIBHOT (36MHOT) TIOBEPXHI — a caMe, pOCIMHHOTO TIOKPUBY, peibedy,
rigporpadiuyHoi CiTKM Ta TPYHTOBOTO HMOKPHUBY, HAIBHOCTI i pO3TallyBaHHS
Ha TepHUTOpil OKpeMHX BOJHHX O0O0’e¢kTiB TOmO. BmimB mux Qakrtopis
MPOTATOM POKY IPOSBIETHCS HEOMHOZHAYHO T JOCUTh HEPIBHOMIPHO.

B3uMKy TepMidHHN peXnuM Ha TePUTOPii TOCITIDKEHHS BU3HAYAETHCS
aTMOC(EpHOI0 IMUPKYJMIICI0 Ta TMOB'SI3aHOI0 3 HEI0 aJBEKI€I0 IOBITPS,
MEepeBaXHO 3 MIBHOYI Ta MIBHIYHOTO CXOJy. Y TEIUMH Iepio] TepMidHUH
PEeXUM 3aJISKUTh B OCHOBHOMY Bil pajialiifHuX (akTopiB, HOpsH i3 SKUMHU
3HaYHWH BIUIMB Ma€ TaKOX 1 BIUIMB 3eMHOT (mincTiuinpHoi) nosepxHi [1,2,3].

OjHi€I0 3 OCHOBHHX XapaKTEPUCTHK TEPMITHOTO PEXKHUMY € TaKuii
MOKa3HUK, SK 3HAYEHHs CepeaHbOl MICSAYHOI TeMIepaTrypu HOBIiTps. 3a
JAHAMH KIMaTHYHOT HOPMH CT. MaHeBHYi, HallHIKYa cepelHsl MicsuHa
TemnepaTtypa nositps (-5,3° C) cmoctepiraeTtscs B CiuHI, el MicAlb €
HaWXOJNOAHINIMM MicseM poKy B perioHi. IIpote B okpemi wmicsimi JaHa
3aKOHOMIPHICT MOe OyTH mopyiueHoro. Hanpukian, y MuHylnoMy Bigomi
BUMAJKH, KOJM HAHHIDKYOIO OyJa cepeHs MicsuHa TeMIepaTypa MoBiTps He
B CiyHi, a BMOTOMY, a B 1952 po1li aHOMaJIbHUM Ta HAHXOJIOHIIIUM MicseM
POKy Ha cTaHiiii 6yB 6epesens [2,3,4,5].

[loBTOpIOBAaHICTh POKIB i3 aHOMAJbHUMU BIIXHJICHHSMH CEpEeIHIX
MICSYHUX TeMIIepaTyp MOBITPs CKIaJae B Mexkax 2% Bif 3aranbHOi KUTbKOCTI
JIOCHIDKEHUX.

Jlrotuii 3a cBOIM TeMIepaTypHUM PEKUMOM B MaJIO BiIPI3HIETHCS Bif
ciuns (3a3Buuail BiH € Temmmmum Ha 1-1,5 °C). 1le 3yMOBJICHO THM, LIO
LUPKYJBSILiAHI Ta pajialiiiHi NpolecH Ta YMOBHU B JIBOX LHUX MICALSX POKY
(ciuHi Ta JIOTOMY) Mallo BIIPI3HAIOTECS MDK co00r0. [HKoMM ciueHb OyBae
TEILTIIIMM BiJI JITOTOTO, IHKOJIM — HaBHaku. Hampukman, 3a JaHUMH HasBHH X
IHCTPYMEHTAILHUX CIOCTEpekeHb, y 1895, 1929, 1932, 1956 pokax Ha CT.
MaHeBu4i cepelHs MicsdHa TeMIepaTypa B cidHi Oyja Ha 5 Ta Oinblie
rpaayciB BHIIOIO, HDK B JToToMY. A y 1933, 1941,1945, 1950, 1961, 1963,
1972 pokax — HaBHakd, MOTAH OyB aHOMAajbHO TEIUIMM, a CIi4eHb —
Bi3HAYABCsSI CepeJHIMHU TeMIlepaTypaMu TOBITpsA, Ha 5-9 rpanycis
HIKYMMH [4]. V3aranpHIOYM JaHi aHan3y, MOKHa BigMitatd, mo y 5%
BUITAJIKIB TCILTIIIMM Cepel 3MMOBHX MICAIIB OyBmoTHii, a y 44% BHIAAKIB —
cidyeHb OyB TEIUNIIUM 3a JIFOTAH, 3a JaHUMH JOCIIDKEHOTO  PSIy
METEeONOKa3HHUKIB.

IMounHao9nM 3 JIHOTOTO, CIIOCTEPIra€ThCsi IOBUIBHE ITiIBUIICHHS
CepelHiX TeMmepaTyp TOBITps. IIpoTe 3pocTaHHI TeMIepaTypHHX
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TIOKA3HUKIB YEePTYeThbCs 13 3HIDKCHHAM TeMIIepaTypH, Ta HABIAaKd, TOOTO
npoiiec He € miHiHUM [4,5].

VY cepemHpoMy B OepesHi TeMIiepaTypa IOBITPS BHINE Bin Tiei, mo
croctepiranacst 'y smotomy, Ha 4-45°C. B oxpeMi pokum Iie TpaBuio
nopymyetsest. Tak, y 1952, 1958, 1980 poxax TemmepaTypa MOBITPS B
Oepesni 6yna Ha 1-4 0 C HmKUYOKO, HIX y JIFOTOMY.

VY piuHOMY X0Ai TeMIIepaTypHHUX MMOKAa3HUKIB HAWOUIBII IHTCHCHBHE
HiIBUINCHHS TEMIIEPaTypH BiI3HAYAETHCS Bix JIOTOTO 10 TpaBHSA (Ha 4-6°C).
B pmammii mepiox poky BinOyBaeTbCcs TOMITHE 30UTBIICHHS HAIXODKEHHS
coHsUHOI pamiamii. Hamam HapocTaHHS TeMIlepaTypy MOBITPST Bil TpaBHS 0
JMOHA BiOYyBa€ThCSI INOCTYNIOBO Ta CTAHOBHTH opieHTOoBHO 1,5-3,0 °C
IIOMICSIIIS.

IMigBumieHHs TeMIepaTypH TOBITpS BiONOBima€ pPITHOMY XOAdy
HAJXOPKEHHSI CyM COHSYHOI pajialii, aje Nemo 3ami3HIETHCSI TOPIBHIHO 3
HuM. HaiiBuma temmnepatypa Haifuactime (61%) cmoctepiraetecs HE B
9epBHI, KOJIM caMe CyMH COHSYHOI pajiamii € MakCUMalabHUM, a B JIMIHI: 32
el yac mMporpiBacThCsl MOBEPXHS 3EMITi, a Bil HEl BKe, BIAMOBIAHO, 1MOBITPS
[2,3/4]. Bix mumsst [0 CeprHS MOYMHAETHCS MOBUIbHE 3HMKEHHS CEPEIHBOT
MICSUHOI Ta cepeaHiX N0OOBUX 3HAUEHb TeMIEpPaTypH HOBITPS.

Omaak y 25% pokiB cepIeHb OyBae TEILUHIUM 3a JuneHs. Tak Oyro,
Hanpuknan 3adikcoBaHo B 1892, 1962, 1974, 1979 pp. Y cepnHi
TeMIepaTypa y BKa3aHi pOKu moBitps Oymna Ha 1,5-3 °C BUIIOIO, HIX Y JIUIHI.
3HauHe 3HIKEHHs TeMIlepaTypH BiIOyBae€ThCs, SK NPaBHJIO, Y BepecHi Y
mepioq BiI BepecHs A0 TPyIHS TeMmIepaTrypa LIOMIcsUs 3HIKYETCS B
cepeauboMy Ha 4,5-5,5 ° C.

Y rpymHi cepeaHss TeMmIepaTypa CTa€ BiI’€MHOIO (cepeaHe
Oaratopiune 3HaueHHsa -2,2 ° C). Cmig 3a3HauuTH, MmO 3 OepesHs 10
JHUCTOMAZa CepeAHs MicsyHa TeMIeparypa Ha cTaHUii MaHeBudi, SK
MPaBUJIO, € IO3UTUBHOK. 3 TpaBHS JI0O BepecHs BoHa 3a3Buuail Buie 10 °C,
a B YEPBHI — CEPIIHI, BIITKY, CIIOCTEpiraroThes 3HadeHHs Bumre 15 °C [2,3].

Piuna ammuntyma (pBHHISA MDK  CepelHBOIO  TeMIEpaTypoio
HAWTEIUTIIIOT0 Ta HAMXOJIOHIIIOTO MICAIB POKY) 3a TAHUMH CT. MaHeBHYI,
cxiagae B Mexax 25 °C —24 °C [3].

B okpeMi poku cepeiHs TeMIepaTypa TMOBITPS BIIXMIISETBCS Bif
cepeHbO1 OaraTopiuHOI Ta MOXE 3MIHIOBATHCS B INUPOKUX MeEXKaxX. 3HAdHI
3MIHH TeMIIepaTypH CIIOCTCpIraroTCsl y 3UMOBHII mepion poky. Tak,
BIIXWICHHS MOJXYTh JOCSATaTH B aHOMaJbHO XoJogHi poku 9-12 °C, B
QHOMAJIPHO TeIUTi BOHH CTAHOBIATH S5-7 °C BiIl NMOKAa3HUKIB CTATHCTHYHO I
KITIMaTHIHOT HOPMH.

Brmitky 3MiHM cepeHBOI MICAYHOI TeMIepaTypH TOBITpS €
CTIMKIMMY. BimxuiaeHHS Bif cepemHpoi TeMmepatypu IopiBHIOIOTE 2-4°C.
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VY nmepeximHi ce30HH BOHH 30UTbIIYIOTECS 10 3-9 °C HaBecHi i 3-5 °C BoceHH.
MIHHMBICTE  CepemHpOl MICAYHOI TeMIepaTypH TOBITPS HaWOUIBIIHNX
3Ha4eHb JIOCATa€ B 3UMOBI Micsmi (KoJmBaHHA csralote 2,5 ... 3,6 °C),
HaBecHI BOHa 3MeHmIIyeThes 10 1,8 °C, 3a BuHsATKOM OepesHs (y OepesHi
BUIXMIICHHS MOXYTh CTaHOBHUTH 70 2,7 °C). Britky BimXWICHHS BiI THITOBHX
MOKa3HHUKIB MOXKyTh ckimamatd o 1-1,5 0 C, a Bocenw 1i BiiwieHHS 3HOBY
spoctarots g0 2 °C [3,4,5,6].

Omxke, MACYMOBYIOUH BHIECKa3aHe, BAPTO BIAMITUTH, MIO AMHAMiKa
3MiH CepemHbOI MICAYHOI TeMIepaTypH MOBITPS Ma€ UiTKO BHPaKCHUH
piUHMHA Xim, sAKkui TmepeOyBae y 3BOPOTHIM 3aJeKHOCTI Bil KUTBKOCTI
Ha/IXO/DKCHHS COHSYHOI pamiamii. Bix modatky poky (CideHb) 10 cepeauHH
pOKy (IHMIEHB), KOJM HAAXOMKEHHS COHSIYHOI pajianii 30UTbIIyETHCS,
MIHJIHMBICT TeMIEpaTypH IOBITPS IOCTYIIOBO 3MCHIIYETHCS i, HABIAKH,
3MCHIICHHS HAJXO/NKEHHS COHAYHOI pamamii Big cepmHS 10 TpyIHS
IPHU3BOAUTE JI0 3pOCTAHHS MIHJIIMBOCTI TEMIIEPAaTypH HOBITPS.

Cepennst MicsiuHa Temmeparypa moBitps -2 °C 1 HIDK4e MOXe
cmoctepiratucs 3 TpymHSA IO Apyroi jgexagu OepesHs, aje B CiUHI Taka
TeMIepaTypa Moxe croctepiratucst 3 60%-Horw, a B 6epesHi — 3 10%-Ho10
HMOBIpHICTIO.

I3 cepemuHM TpaBHS O CepelMHHM BepecHs 30epiraeTbesi CepenHs
MicsyHa Temnepartypa 15 °C i Buie, ajie 3 pi3HOIO HMOBIPHICTIO BiIXUJIEHbD
CepeHiX 3HAa4YCHb B TAaKUX MOKA3HUKIB. Y TpaBHI Taka TeMIepaTypa OyBae
OJIMH pa3 Ha YOTUPH poKH [6].

Temmnepatypa 20 °C i Bulle crOCTepira€ThCsl i3 CEpeIMHU YEPBHS 10
KIHI CepTHsA, IPH LbOMY y JUMNHI ii IMOBIpHICT, cTaHOBUTH 15%, a B
cepeauHi YepBHS Ta HaNpUKIHLI ceprHs — 5%.

B ocranHi mecsatwniTrsi, nmounHarouw 3 KiHIA 80-mx — moyatky 90-x
pokiB XX cT., y BonMHCEKOMY perioHi NPOSBIAIOTLCS PErioHaNbHI O3HAKH
3MIH KIiMaTy. 30KpeMa, OJHIEI0 3 TaKUX O3HAK € IOCTYNOBE 3POCTAHHSI
CepeHIX TeMIlepaTyp MOBITPsA, sKe, 3a OIIHKaMH (axiBIliB, € y perioHi
Iomiccss OimpmuM, HIDK Yy Mexax Bciei €Bponu B mimomy. Jlocuth
aHOMaJIbHUMHU 32 MOKa3HHKaMH TeMmIiepaTypHoro pexumy y XXI ct. Oym
2015, 2019 p. Y 2019 p., 1o npukiagy, Ha OUTHIIOCTI METCOPOJOTITHHX
cTaHIii 3aximHoi YKpalHuW cepemHi pidHi 3HAYEHHS TeMIepaTypH MOBITPS
HaBiTh nepeBumumu Biamitky 100 C. Ha cT. MaHeBuYi Take HepeBHICHHS
OKM HE CIIOCTEPIranocs, Xo4a cepeHs piuHa Temnepatypa B mexax 9 °C ta
BUIIE — [I€ XapaKTepHE SBUILE OCTAHHBOTO JECSTHIITTS.

Tomy nocuTs HIKABUM HayKOBO-NPAKTHYHUM 3aBJAHHSM € 3aBIaHHS
OI[IHKK XapaKTepy Ta MMHAMIKW 3MiH TeMIepaTypHUX MOKa3HHUKIB B PETiOHI,
30KpeMa — B MeXaxX BEJIUKHX IPHPOIHO-NAHAMA(YTHUX KOMIUIEKCIB,
HE3MIHEHUX YM MaJIo 3MIHCHHX ITiJI BIUIMBOM aHTPOIOTEHHOT MisUTbHOCTI.
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Came TemmepaTypHi TIOKAa3HHKH BIUIMBAIOTh Ha 3MiHY IHIOIHX
mapaMeTpiB KIiMaTy, BOHH € B YOMYCh BU3HaYaIFHAMH, HeJJapMa Tak 0arato
yBard CBITOBE CIIIBTOBAPHCTBO 3BEPTA€ HA 3amoOiraHHA BUAUICHHI Y
atMocdepy 3eMJii TapHUKOBUX Ta3iB, 10 BUCTYNAIOTh OCHOBHOIO MPUIUHOIO
30UTbIIEHHST ~ TeMIepaTyp IO BCil Hamiid [iaHeTi.  30UTbIICHHS
TEMIlepaTypHUX IOKA3HUKIB 10 3HadeHb moHan 1,5 OC Bume kmiMaTH4HOT
HOPMH JIOCTIHUKA KJIIMAaTy BXK€ BBAXKAIOTh KPUTHYHHUM 1 TAKHM, IO MOXeE
MPHU3BECTH 0 HE3BOPOTHIX 3MiH MPHUPOJHNUX KOMIUIEKCIB HAIIOT IIAHETH.

ITizBumeHHs cepemHiXx TeMIepaTyp MOBITPS y MeXkax Bciel mmaHeTn
HE3BOPOTHBO BeJE A0 TAKUX HETATHBHHUX IIPOIECIB, K OITyCTCIFOBAHHS,
TaHEHHS JbOJOBHKIB, MiMHIMAaHHS TOKAa3HHWKIB piBHSI CBITOBOTO OKeaHy Ta
[HIWX HECHPHUATIMBUX 4YHHHUKIB. JlfoquHa HE Mae IHIIOTO CHocoly
3yNUHUTH 94 MPUHAHMHI IPUTaJbMyBaTH IIABUIICHHS CEpeAHIX TeMIeparty
HOBITPSI OKPIM K CKOPOYTYBATH BUKHIM MapHUKOBUX Ta3iB, B IIEPIIy 4epTy —
KapOOHOBMICHHUX cIIONYK. ['a3u, 0 cKmagy SIKUX BXOAUTh KapOOH (ByTJels),
€ OJTHUM 3 OCHOBHHX ITyCKOBHUX MEXaHI3MiB, 1[0 IPU3BOIITH JI0 KIIMATHIHUX
3MiH Ta BHKIMKAIOTH HE3BOPOTHI JErpagyrodi IMPOLECH B EKOJOTTYHUX
cucteMax Hamoi manetu [5,6].

3HUKHEHHS JICIB 3 MOBEpXHi 3eMIi — Ie Ie OJHAa NMPUYMHA, YOMY
KmMar Ha 3emil temummiae. Jlicw, mi «3edeHl JereHD, 3JaTHI MOTIMHATH
BYTJIEKUCIMI Tra3, OJMH 3 OCHOBHHMX MapHUKOBUX Ta3iB Ha 3eMJI, THM CaMHUM
CKOPOYYIOUH HOTO KIIBKICTh B aTMoc(epHoMy noBiTpi. Hemae miciB —Hemae
1 OpUPOAHOTO TOMIMHA4Ya BYIJEKHCTOro Trazy. Tomy wmeil mpoiec €
B3a€MOTIOB’SI3aHUM, 1 JICOHACA/DKEHHsI, BIATBOPEHHs JICOBUX MAacCHUBIB €
BaXXJIMBUM €KOJIOTIYHUM 3aBIAHHSIM, SKE BHUPIIIYETbCS B TOMY YHUCIi H Y
BoymHebkiii  obmacTi, y i JICOrocmogapchkKux Ta  JICOMPOMUCIOBHX
MiAPUEM CTBAX.

KiniMaTuuHi 3MIiHM YHMHATH CYTTEBUH BIUIMB HA CTaH MPHUPOJHO-
TepUTOpialbHUX KoMIUiekciB BoymHcbkoro [lojices, OCKUIBKM B HAIIOMY
perioHi OCHOBOIO MPUPOJHUX JAHIMAPTHAX CUCTEM € JICOBI MaCHBH, TyKH,
TopdoBwuia, 3a007g049eHi 3eMIi Ta 060J0Ta, 00’ €KTH TiAporpadiuHoi Mepexi
(piuku, o3epa, MTYYHI BOJOWMHU TOIIO), a BC1 Ha3BaHi KOMIUICKCH € JOCHTh
YyTIMBAMH JI0 KIIMATAYHUX ITOKa3HHKIB, 30KpeMa, JI0 JHHAMIKH OTA[iB Ta
3BOJIOKCHHS, [O 3MIH Yy TeMIlepaTypHOMY pEXHMi, [0 TpPOSBIB
HECTIPUATIMBUX METeopoJioriyHux siBum (Oypi, cMepdi, HHIOBI Oypi,
CyXOBil, TpOo3W Ta MIKBaIM, Trpagobiii Tomo). Bxke cam mepeik
HECTIPUSATIMBUX METCOPOJIOTIYHUX SBHIN, SKUA IOWHO OYB HaBEICHUIA,
3aCBiMYY€E MPO HASIBHICT 3MIH Yy X0Ji KIIMATHIHUX MPOIIECIB PEriOHY, a/DKe
IIe KUTbKa JeCATHITE TOMY Haszan mii [lomiccs MoBa He HIuma mpo MposBU
CyXOBiiB 200 mMuiIoBUX Oyp, B TOW Yac fAK y JaHWi, Cy4acHHUH IMepioj Taki
SIBUTIIA BIIMI4aIOTHCS.
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AHam3 TOKa3HWKIB TeMIepaTypH 3IifCHIOBaBCS 3a JaHUMH
METEOPOJIOTIYHUX  CIIOCTEepekeHb cT. ManeBnui, Tomy HeoOXimHO
BpaxoByBaTH  MOJXJIMBI  IHTePIOJIIIHHI BIIXUIICHHS MTOKa3HUKIB
TeMIIePaTypHOTO PEXHMY Ta MIKpOKIIMATHYHI BiAMIHHOCTI y iX TIposBax
OesmocepemHE0 B Mekax Bciei TepuTopii oOmacti. Y MaiOyTHROMY
JOUumbHUM OyJo © TPOBECTH KOMIUIGKCHE JOCTDKEHHS UL yCix
MeTeocTaHIi# obmacti (ix Ha BoymmHi HapaxoByeTbes 6).

JUist aHamizy TeMIepaTypHHUX MOKa3HUKIB OyJio BUOpAHO Ba 9aCOBHUX
nepiojy, KOXEH i3 AKMX TpPHBAaB 5 pPOKiB: oIuMH mepiogq B XX CT., Ie
w’atupiaas 1980-1984 pp., 1o moyaTky MposBiB KITIMATHIHUX 3MIH B PETioHi,
Ta apyruit nepion y XXI cr. — m’smupigas 2016-2020 pp.

Yacosnit mepiog 1980-1984 pp. Oymo BuOpaHO $SK Takuil, IO
BifoOpakae THIOBHH Xi TeMIepaTypHUX HOKA3HUKIB y XX CT., 10 MOYATKY
MOSIBU O3HAK TJI00ANBHOTO MOTeIUTiHHA. JlaHe M STUpidds po3rsaanocs
HaMH Uil TIOPIBHSHHSA SK KOHTPOJBbHUHN mepio XX CT., KOJHM Xil OCHOBHHX
TeMIIEpaTypHUX MOKAa3HWKIB Ha BoymHI me He 3a3HaBaB MOMITHUX 3MiH,
BIAMOBiIAB KIIMATHYHIA HOpPMi, OyB JOCUTh YCTAJICHHM, 38 BUKIFOUCHHIM
OKpEMUX PIYHMX BIIXWIECHb Bil HOPMH, sIKi OyBalOTh 3aBXIU B OyIb-SIKOMY
perioni. Yacoswuii nepiox 2016 -2020 pp. —Ie OCTaHHINA M’ATUPIYYs HAIIOTO,
XXI cr. Lleit yacoBmii mepioq B LIIOMY XapaKTepHU3Y€TbCS BUPaKEHUMU
Cy4acHHUMH NpOsSBaMH 3MiH KIMaTy, sIKi € JOCHTh BiIUYTHUMH, ajie fKi
noTpe0yroTh TOJANBIIOTO HAYKOBOTO BHBUEHHS 1 aHami3y 3 METOI0
BCTaHOBJICHHS T€HJCHIIIH, CKIaJaHHsA MPOTHO3IB, MOIIYKY NUIIXIB afanTarlii
0 KIIMaTHYHUX 3MiH. MeTeoposoTiuHi psad JaHux Oyiad oTpuMaHi 3
BIIKpUTHX JDKEpel, a caMe 3 CJCKIPOHHUX apXiBiB METCOJaHHX:
https://www.ecad.eu/dailydata/customquery.php.

Jns 060X MSATHPIYHUX  MEPIONiB  aHaNi3yBaMCs  HACTYIHI
METCOpPOJIOTIYHI  MOKa3HUKH  TeMIIEpaTypHOIO PEXUMY: OCEpeaHEHi
MOKa3HUKK TeMIIepaTypu MOBITps (MicsuHa, pidHA, CE30HHA CepeaHi
TeMIepaTypH); MOKA3HUKH MIHIMaJIbHOI TeMIlepaTypa MOBITPs MO Mepiogax
Ta MaKCHUMaJIbHOT TeMIIepaTy pH MOBITPS.

Jlns Ha3BaHMX BHIIE METCOPOJIOTIYHMX IIOKa3HUKIB OyJIO MPOBENECHO
CTATUCTUYHO-MAaTeMaTH4YHE ONPAIfOBaHHS YHCIOBUX PsAIB IIOKa3HUKIB,
YHCIOBUX JAHUX PETPOCHEKTHBHUX METEOPOJIOTIYHUX CIIOCTEPEIKCHB,
MpoBo Miacd iX KaiMaTtojoridHa o0poOKa, 3MiiiCHEHO iX OCepeIHeHHs, a
TAKOK pEali3oBaHO 3a pe3yJbTaTaMH MaTeMaTHYHOTO OIPalOBaHHS
rpadiuHy iHTEpNIpETALiI0 iX JUHAMIKH.

AHani3 TOKa3HUKIB TEMIIEPATypHOTO PEXHMY, HPEJICTABICHUX B
Tabmunsax 1-2, paxkTiaHo, mokasye, mo y 80-ux pokax XX CT. coctepiraBes
THIOBUH XiI TeMIlepaTypHHUX MOKa3HMKIB, XapakrepHuil mist BomHCcbKOTO
Momices 1 w1 cr. ManeBuui. Okpemi 3HAYCHHS CEepeiHbOi TeMIlepaTypu
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MOBITPSI, MaKCUMaJbHOT Ta MIHIMAJILHOI TeMIIEpaTypu HE IepeBUIINYBaA
MTOKA3HUKH KIIMATHYHOT HOPMH, a Y3TODKyBaJHCA 3 HUMHU.

Bogmouac amHami3 JaHMX, pO3PAaxXOBaHMX HAMH, I[OKa3ye, IO
BIIMIYEHO TOMITHE 3pOCTaHHS TMOKa3HWKIB, SKi  XapaKTepu3yloTh
TeMIepaTypy MOBITPS MPOTATOM 5 BHOpaHUX POKIB OCTAHHBOTO JICCATHIITTS,
sKi HaMu aHamizyBamcs (mepion 3 2016 mo 2020 pp.). Lle Bimmosimae
HaKONIMYEHHIO 3aTaJIbHUX TCHICHIH 1O 3pOCTaHHS TeMIIepaTyp y perioHi
JOCHIDKEHHS Ta HA MPWIETIIMX 10 HOTO TEPUTOPIIX.

Komrmuteke 30ymoBaHHUX 3a pe3ysbTaTaMU CTATUCTUYHHX OOUYHUCIEHB
Ta OCepeNHEHb MOKa3HUKIB TpadikiB TeMIepaTypHHX IOKA3HHUKIB (30KpeMa,
CepeHbOI, a TAKOXK MIHIMaJIBHOI Ta BU3HAYCHOT MAKCHMANIBHOT TEMIIEpaTy pu
HOBITPSI) HABOAMTHCS  Jaii. 3acTOCOBYBAMCS CTAHIAPTHI  METOJH
CTATUCTHYHO-MaTeMaTHYHOTO aHali3y, rpadidai mo0yI0BU 3HiHCHIOBAIHC S
y nporpami Excel. Pe3ynbraTd CTATMCTHYHOIO aHaizy MICSYHOT JMHAMIKK
METeOPOJIOTIYHHUX MMOKA3HUKIB 32 B3ATHH 11 aHaizy BpoOoTi mepion 3 1980
mo 1984 pp. HaBomaThCS y TAabmmmi 1, a pe3yipTaTd TAaKOTO X aHAN3y 3a
y3amuil i aHamisy B poborti mepion i3 2016 mo 2020 pp. HaBOIATBECA Y
Tabmuui 2. [IpoBeremMo OLIHKY Ta MOPIBHSHHS OTPUMAaHUX Pe3yJbTATiB.

BimmituMo, 1o B mpoueci NOpiBHSHHA Oyid BHIUIEHI OCHOBHI
3aKOHOMIPHOCTI, BIIMIHHOCTI Ta 3MiHM, fKi BIiACTEXYBajuCA I
METeOPOJIOTIUHUX MOKA3HUKIB Ha MPOTS3i ABOX AOCIDKYBaHUX mepioniB. Ha
OCHOBI CKJIaJICHUX KOMIUICKCHHX TAaOJMI(b 3 pe3yJbTATAMH CTATUCTHYHOTO
aHali3y MEeTEeONOKa3HHKIB 3a KoxeH 3 10 pokiB, SKi aHaJi3yBalUCs, MOXHA
Oyno 6 mpoaHaJizyBaTH OKPEMO JUHAMIKY MIKpOKIIMaTy B KOXKHOMY POII,
MMOCE30HHO, ITOMICIYHO TOIIO. AJle [ BHKOHAHHS TAKOIO0 MAacIITaOHOIro
3aBJaHHSl HEOOXTHO 3MIMCHUTH BENMKHA 00’e€M poOOTH Ta yacy, i BUKOHATH
e 3aBOaHHSI MOXIMBO TMpPH MPOJOBKEHHI JTaHOTO JOCHMKEHHS Y
MEPCIEKTHUBI.

IIpoanamizyeMo ocepe[HEeHI 3a NOCTPKYBaHI MEpioad MOKAa3HUKH,
MpeAcTaBiIeHi y Ta0mmax 1-2.

1) Cepeonss memnepamypa nosimps npotirom 1980-1984 pp.
MaJia 9iTKO BHPaXCHHU THIMOBUH pidHMHA Xin. HalTerummmm Micsiem poky
OyB munens (+17,6°C), naiixonognimmuM MicsueM poky 6ys cigens (-3,8°C).
Ile TMOOBMIA XiI JaHOTO MOKA3HUKA IS CTAHIN 1 U HAIIOTO PETiOHY, KU
MPaKTAYHO CIIBIAJA€E 3 TIOKa3HUKaMU KiniMatuaHol HopMu. [Ipotsirom 2016-
2020 pp. cepemHs TeMIepaTypa MOBITPS TAKOXK Malia BUPAKCHUH PIYHUH XiJI.
IIpoTe crocTepiracTbesl MimBUINEHHS ii 3HadeHp Ha 1-20C mpakTwdHO st
KOKHOTO MICAI MPOTITOM POKY B MOPIBHSAHHI 3 MOMEPEHIM TMEPiooM.
Haitrermimmum - Micsiiem  poky mpoTsirom  2016-2020 pp. OyB ceprcHb
(+20,1°C),  maiixonojmimmMm  MicaueM samummBes  cideHb  (-2,9°C).
BimmiTiMo, [0 ceprieHb Temep NOCUTh YacTo € TEIUNINIMM 3a JIMIEHb, a
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MOJICKyIM camMe B CEpIHI BIIMIYalOTh 1 MaKCHMaJbHI pidHI 3HAYCHHS
TeMIepaTypu NOBITps. TakuM YHHOM, MOXHa TOBOPHUTH IIPO JiedKe
3MINIEHHS MaKCHMYMY TeMImepartyp 3 JunHs (mo OyJio XapakTepHO it
THIIOBOTO XOJy TeMIIepaTypH IOBITPS B MUHYJIOMY) 10 cepmHs. HaitOums ri
MO3WTHBHI  BUIWJICHHA  CEpeIHbOi MICSYHOI TeMIlepaTypu MOBITPS
3a(hikcoBaHi 11 MICSMIB TEIIOTO MEPioy PoKy.

Tabmums 1 — CepeaHi MicsiuHi 3Ha4YeHHSI OCHOBHMX TeMIle pATyPHUX
NMOKA3HUKIB 3a 5-piunuii nepiox 1980-1984 p.
(3a manmvu MeteocTaHnii M aHeBHdi, OOYHCIIEHO aBTOpaMH)

ITokasxuk Cepenne 3a iepion 1980 - 1984 p., Micsami

1 2 3 4 5 6 7 8 9 10 | 11 | 12
0,
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T cep. max.

oC B o <

(O ©o | «~ 2|2 S| o o ol <] T | N | w
) : + | ¥+ | |+ + | +] + + T

Tabmvms 2 — CepeaHi MiciuHi 3HAYeHHS OCHOBHHMX TeMIIe PATYPHUX MOKA3HUKIB
3a S-piunuii nepioa 2016-2020 pp.
(3a maHuMu MeteoctaHiii M aHeBHYi, OGYHCICHO aBTOPaMu)

IToka3nux Cepenne 3a iepion 2016 - 2020 p., Micsmi

1|2 3 14| 5 6 7 8 9 | 10 | 11 | 12
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2) Cepeons minimanona memnepamypa nogimps s nepiogy 1980 —
1984 pp. sminroBanacs Big -4,9°C y ciuni (HaiHmxkui sHauenHs)o +13,8°C
y munHi (HadBumi 3HauyeHHs). [Iporsirom mepiogy 2016-2020 pp. manwuit
HOKA3HUK 3MiHIOEThCA B Meskax -5,00C (ciuens) no +14,6°C (ymnens). Takum
YUHOM, aMILTITy Il KOJMBaHb MiHIMaJbHOT TeMmepaTypu 3pocim y XXI cT.,
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MicsI1i, KOJIM BOHA BiIMIYa€ThCS K HAWHIDKYA Ta HaliBuIa — 30eperimcs 6e3
3MiH.

3) Cepeons maxcumanoha memnepamypa nosimps s nepiogy 1980-
1984 pp.xomuBanacs Bix -2,6°C (cigens) mo +20,0°C (uepBens). DakTHuHO,
I 3HAYSHHS IEMOHCTPYIOTh HAM HEBEJIMKI KOJMBAHHS 3MMOBHX TEMIIEpaTyp
HOBITPSL HA CTAHIl Yy AOCHpKyBaHMH mepion (PI3HUIL MDK CepemaHbOIo
MICSYHOIO, CEpEeIHBOI0 MIHIMAIBPHOIO Ta CEpPeIHbOI0 MAaKCHMAIbHOIO
TEMIIEPATypOI0 3HAXOMUTECA B ciuHi y Mexax 1-2 C). IIporarom
BU3HaUeHNX WAt pokiB 3 2016 mo 2020 pp. cepemaHss MaKcUMalbHA
TeMIlepaTypa MoBiTps 3MiHroBanmaca B Mexax -1,19C (ciuens) mo +24,4 °C
(d¢epBens). Micsimi — Ti X, NpPOTe 3HAYEHHS CYTTEBO BiOP3HAIOTHCS,
0COO0JMBO y TEIHI TIepio]] POKY, KOJIM CepeHs MakCHMallbHa TeMIIepaTypa
TOBITPS B Y€PBHi MPOJEMOHCTpYBana 3poctanns na 4,4 °C,

Ha ocHOBI y3aranpHEHHS, CHCTeMAaTH3allil Ta CTATUCTUYHOI 0OpOOKH
XapaKTepUCTUK TEeMIEePaTypHOTO PEXHMY B 3aIOBITHHKY Oyio 30yI0BaHO
psAA NOPIBHAIBHHUX TpadikiB Ta miarpam, AesKi 3 HUX MPEACTABICHI HIDKYE.
INpu moGynoBi rpadikiB MU HOPIBHAIM IMOKa3HUKM OJHOTO THILy 3a Pi3Hi 5-
piuni nepiogu msa cranuii (1980-1984 pp. ta 2016-2020 pp.).

Ha puc. 1 mpenctaBieHO HOPIBHANBHHUN Tpadik cepeaHix MICSUHUX
TeMIepaTyp HoBitps 3a nepiomu 1980-1984 pp.ta 2016-2020 pp. Ha puc. 2
MPEACTABIEHO TOPIBHUIbHUKA rpadik cepemHix MiHIMAIbHUX MICSUYHUX
TeMmIepaTyp nositps 3a nepiogu 1980-1984 pp.ta 2016-2020 pp. Ha puc. 3
HaBeZeHO MOOYNOBaHUN NOPIBHUILHUKA rpadik cepeaHix MaKCHMalbHHUX
MICSIYHUX TeMIlepaTyp moBitps 3a nepiogn 1980-1984 pp.ta 2016-2020 pp.

CepeaHa micayHa Temneparypa
nositpa, 0 C

30

20

/\\ === 1980-1984 pp.
10 // \—2016-2020 pp.
0 /

2 3 4 5 6 7 8 9 10 11 12

-10

Pucynox 1 — IlopiBHsIHHSI cepeJHIX MiCS4YHUX TeMIlepaTyp NOBiTPs
3a mepiogu 1980-1984 pp. Ta 2016-2020 pp.
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CepeaHa miHimanbHa Temneparypa
nositpsa, 0C

e1980-1984 pp.

= 2016-2020 pp.

Pucysok 2 — IlopiBHsIHHA cepeJHiX MiHiMa/JbHUX MiCSIYHUX TeMIepaTyp
noBiTps 3a nepiogu 1980-1984 pp. Ta 2016-2020 pp.

CepeaHAa MaKcMmanbHa Temnepartypa
nositpAa, 0C
30

20 /—\,
10 M ——1980-1984 pp.

e 2016-2020 pp.
O -

123 456 7 8 9101112

-10

Pucynok 3 — IlopiBHSIHHSA cepeAHIX MAKCUMAJIBHUX MiCS4YHHX
Temneparyp nosiTps 3a nepionu 1980-1984 pp. Ta 2016-2020 pp.

Sk 6aunMo Ha OCHOBI aHamizy puc. 1-3, rpadiku, mo Oy 30ya0BaHi
3a pe3yJbTaTAMH CTATHCTUYHOI OMNIHKH, MIATBEP/DKYIOTh UITKy BHSBICHY
TeHICHIIIO JO 3pOCTaHHSA TEeMIIEpaTypHUX MOKa3HUKIB y mepiox 2016-
2020 pp. B mopiBHsHHI 3 mepiogom 1980-1984 pp. Cepemus MicsaHa
TeMIepaTypa IMOBITpS B HAll Yac BHIIA Y BCi MICSIl POKY, 32 BUHSITKOM
TpymHs, HaWOimpmme ii MiABHINEHHS CIOCTEPIira€ThCs BIITKYy (YEPBEHb —
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ceprienp). CepeiHss MakcHMalbHa TeMIEpaTypa JIEMOHCTPYE Iie Oimbimii
cTpuOOK B CTOPOHY 30UIBIIEHHS, BOHA IEPEBHIIY€ y HAIl Yac aHAJOTTYHI
3HadeHHs 1980-1984 pp.y Bci O6e3 BUHATKY MicAIll pOKY.

PiuHa jguHaMika cepemHbOi MIHIMAIBLHOT TeMIepaTypHu MOBITPST HE €
TaKO¥O JIHIHHOO, MaHWH MOKA3HUK € BUIUM y Ham dac (2016-2020 pp.) mis
3UMOBO-BECHSHOTO TEPioy, i, 9aCTKOBO, BIITKY. B oCiHHIN mepiox 3Ha4eHHS
cepemHbol MIHIMaJBHOT TeMIepaTypH IOBITPS 3aJMINAIOTECS IMPAKTHIHO
HE3MIHHIMHU.

Ipn amam3i rpadikie Ha puc. 1-3, mopiBHIOIOUN CepeaHi 3HAUCHHS
MicSYHOT JMHAMIKA TeMIepaTypHUX IMOKAa3HUKIB 3a JBa JOCIIDKyBaHi
nepiomm  (1980-1984 pp. ta 2016-2020 pp.), HaowyHO OaumMoO, IO B
OCHOBHOMY CIIOCTEpPIra€ThCsl 3POCTAHHS IOKa3HWKIB TeMIepaTypH B
CydYacHUI Iepio]] y MOPIBHIHHI 3 MepiofoM KiHII MHUHYJOTr0, XX CT.

BunsTKOM € cepemHi MiHIMalIbHI TeMIepaTypu MOBITPS, SKi B AesKi
MicsiIli BECHSHOTO mepiogy Oymm BHIMMMH y momepemHid mepiox (1980-
1984 pp.), a B ociHHiil nepiox el MOKa3sHUK Mayo BiAPI3HAETBCS I 000X
JIOCTIDKEHUX TIEePioIiB.

Cepenni Mica4yHi TeMmepaTypH MOBITpS Ta cepeaHi MaKCHMalbHi
TeMIIepaTypy MOBITPSI € CYTTEBO BUIMUMH B yCi MiCSIl POKy W Hepioxy
2016-2020 pp., ocobiMBO 3pOCIM BOHM B Telumid mepion poky. Lle
HEPEBUILEHHS TI0 OKPEMHUX MicAlax Mosxke gocsratd Bix 1 mo 3-3,5 °C. B
JMTHI Micsli POKy cepeiHi TeMIepaTypd TaKuX MICSLiB, SK JHUIEHb 1
ceprienb, npamytoTs g0 20,0 °C, B Tolf 4ac K KIIMaTHYHOK HOPMOO JUIs
HAIIOTO BOJMHCHKOTO JIiTa € CEpeaHs MicSYHa TeM IepaTypa MOBITPsI B Mexkax
18,3-18,5°C.

TakuM 4YMHOM, WIiIBULICHHA TeMIEpaTypHUX TOKa3HUKIB Ha
JMOCTIHKYBaHIH TePUTOPIi € MTOCUTh CTIHKHM 1 3HAYHUM.

BucHoBku. BusBrieni BiIMIiHHOCTI y X0l Ta IUHAMIli (SIK MICSUHIH,
TaK 1 piuHii) OCHOBHHX TEMIIEPATYpPHHX METCOPOJIOTIYHUX MOKA3HUKIB Ha
TEPUTOPIl JOCTIDKEHHS HA0YHO JEMOHCTPYIOTh MPOSIBH PETiOHAIBHUX 3MiH
kmMaty B Mexax IliBHiuHO-3aximHoro Ilomiccs Vkpainu. BigmideHo Taki
TCHJCHIII, K 3pOCTaHHS CEpeIHIX Ta MaKCUMaJIBHUX TEMICpaTyp MOBITPS,
OUTHIII YHOBUTLHEHE 3pOCTAHHS CEPEIHIX MIHIMAIBLHHUX TeMIepaTtyp. MoxHa
MNPUITYCTHTH, IO SKIIO MPOJOBXKHTHCS HETaTHBHUU BIUIMB KIIMaTHYHUX
YUHHUKIB, sKi 3a3HAIOTh 3MIiH (30KpeMa, 3pOCTaHHS BHIIAPOBYBAaHHS Ha
TEPUTOPIl JAOCHIDKEHHS y TEIUMH MepioJl pOKy Ml BIJIABOM MiJBUINEHHUX
TeMIIepaTyp IOBITPS Ta TPYHTY), TO IIe MOKE BKpail HETATHBHO ITO3HAYHTUCS
Ha cTaOUILHOCTI BOJHO-00JIOTHMX KOMILIEKCIB 300U Tloticcs, siki € 0co0mBO
IIHHIMH Ta OXOPOHSIOTBCS SIK MICI THI3AYBaHHA Ta 3yNHHKH Ha
nepenpoTax nTaxiB. [Ipu MpoJoBKEHHI TCHACHIIH 0 TPUBAJIOTO W CTIHKOTO
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3pOCTaHHS TEMIEPATyp HE MOKHA BUKIIOYATH CYTTEBOTO CKOPOYECHHS IO
IINX KOMIIIEKCIB y OJM3BKIH 9acoBil IMEepCIEeKTHBI.
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®ITOCO30JIOI'TMHA HHHICTh PEIOHAJIbHHUX
JAHJIIIA® THUX MAPKIB — KJIIOYOBUX TEPUTOPIN
EKOMEPEXI YEPHIT'IBCbKOI OBJIACTI

Llo6ans JI. O., kanx 6i01. Hayk, JOLEHT,
2Jlinuk JI. B., MOJL. HayK. CHiBPOO.

YHiocuncoruii depacasnuii ynisepcumem imeni Muxonu Tozons,
M. Hixeun, Yxpaina
2K3 «PJIIT «Mixcpiuuncokuiiy, Ykpaina

AHoTauisi. OXopoHa Ta BiATBOp €HHs1 0IOpi3HOMATTSI € OCHOBHHM 3aBJIAHHIM
perioHansHOT exomepexi YepHiriBcbkoi obmacti. MikpiunHchka Ta HbkuHCbKa
KIIFOYOBI TEPUTOPIl € ocepenkaMy 3 Pi3HOMAHITHOIO MNPHPOJHOIO POCIUHHICTIO. Y
Iy OJTiKaIli BICBITIIEHO P €3y JIbTAaTH aHAII3Y CO30JI0TTYHOI IIIHHOCTI JaHWUX Tep UTOP ik,
SIKI XapaKTepHU3yIOThCS YMCENBbHOIO PapHUTETHOIO CKIanoBoio (iopu. Y il ckiani
BISIBJICHO BHIM PI3HHX pPIBHIB OXOpPOHM: MDKHAPOJHOTO, JEpI)KAaBHOIO Ta
perionansHoro. ITpoaHani3oBaHO cTaTtyc piOKiCHUX BHUIIB. AKILEHTY€ThCS yBara Ha
HEOOXITHOCTI ITIOCTIHHOTO MOHITOPUHTY 3 METOI0 HEJOINYINeHHS 3MCHIIEeHHS
YHUCENbHOCTI TMOMyJAmiii Imx BuaiB. OcoOnuBy yBary cClii 30CepemuTH Ha
JIOCTI/DKEHHSX Tep UTOP iid, 1110 3a3HaIM HACTIAKIB BOEHHUX iil.

THE PHYTOZOOLOGY VALUE OF REGIONAL LANDSCAPE
PARKS - KEY AREAS OF THE ECONETWORK OF THE
CHERNIHIV REGION

1Loban L. O., candidate of biological sciences, associate professor,
2Didyk L. V., junior research fellow

INizhyn Mykola Gogol State University, Ukraine,
2pegional landscape park «Mizhrichynsky», Ukraine

Abstract. Biodiversity protection and reproduction is the main task of the
regional eco-network of Chernihiv region. Mizhrychynska and Nizhynska key
territories are centers with a variety of natural vegetation. The publication highlights
the results of the analysis of the sociological value of these territories, which are
characterized by numerous rare components of the flora. It includes ty pes of different
levels of protection: international, state and regional. The status of rare species is
analyzed. Attention is focused on the need for constant monitoring in order to prevent
a decrease in the number of populations of these species. Special attention should be
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focused on the research of territories that have suffered the consequences of military
actions.

®opmyBaHHs €BpPONEHCHKOI €KOJOTIYHOT Mepexi € BaXKIIMBUM
HanpsMoM pobOTH HAyKOBIiB ycix kpain. [i MeTolo € 3abesneuenns
BW)KMBAHHS 1 BITHOBJICHHS MOMYJISALIH, 30epekKEeHHs 1 3aXiCT CepeioBUINa iX
icHyBaHHS. JIuiie KOMIUIEKCHa OXOpOHA, 0COOJMBO LIHHUX JUITHOK, 3MOXe
CTBOPHUTU YMOBH U1l MIATPUMKH Ta BiTHOBJICHHS JOBKUULL. Y 3B’SI3KY 3 UM
oco0JMBe 3HAYCHHS Ma€ po3poOKa MPOESKTIB iHTErpalii eKOMepesK, BEIMKUX
3a IUIOIICI0 CeTMEHTIB €Bpomu, B 3araibHy exoMepexy [1]. Ha cygacHomy
eTami MOTPIOHO MPUIUINTH 3HAYHY yBary JAOCIIDKCHHIO CYYacHOTO CTaHY
00’€KTIB HAILIOHAIBHOI EKOMEpEeXi, sKI MOCTPaXTald 4Yepe3 HaCIIKU
BifiCEKOBOi arpecii, 00 sKOMOTra INBUIIIC BXHTH 3aXOAB IIOAO IX
BiTHOBJICHHS.

ChopmoBaHa perioHaibHa ekoMepexa YepHiriBcbkoi obmacti (2017
p.) 3abe3mneuye 30epexKeHHs i BITTBOPEHHS OI0JIOTIMHOTO Ta JAHIUIA(QTHOTO
pisHOMaHITTL. Y il cxemi BiaMiueHO 19 KIO4OBHX TepHTOpid (i3 HUX 6 —
HarioHanpHOTO 3HaueHHs). Cepen miei rpynu € MbkpiauHChbKa Ta HbKMHCBK A
KII040BI Teputopii (puc. 1) [2].

KmoToBI_TepHTopii | inaeke | snavenms
“eataon | 10

Tycrimcka 1l perionanie

Saimivera perionanue

Hisaceka s petionanie

» 12
Darvcrn 15 Derionanene

Vaaiichsa 7
o5 [0

Kictepensa ] petionane
i 7

Croncesn

Tmancera 4
M 3
3

17 wicucse

Bonsmia 16 Mictese

Cocnmra 18 wicuene

[0 cnoayumi Tepuropii
Ka0UOBI TepITOpIE

Pucynok 1 — Po3TamyBaHHsl K/JI1040BHX TepuTOpiii: MiskpiunHcbka Ta
Hixuncbka y cxemi perionanbHoi exomepe:xi UepHiriBebkoi o6sacti

— MiKpiunHCBKa KITIOY0BA TEPUTOPIs;

— HixuHCbKa KIII0OU0Ba TEPUTOPIsL.
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MiKpiuMHChKa HAI[lOHAJIHHA KIFOYOBAa TCPHUTOPIS € HAWOUIHIIOO 3a
mromniero (3araipHoo momeio 102472,9 Tic. ra), po3TanioBaHa y IBACHHO -
3aximHii 9acTiHI YepHIriBcpkoi oOmacti. 3rimHO (Qi3uko-reorpadivHOTO
palionyBanHs Ykpainu (1968) posramoBana B oOmacti UepHIriBChKOT O
Iomices (AHiMpoBchKo-HIDKHBOIECHAHCBKIH paifoH), a 3 Te000TAHITHUM
palioHyBaHHAM YKpaiHM Ta CyMDKHHX Teputopiit (2003) — HamexuTs 10
CximHoeBpomeiicbkoi mpoBiHmii, [lomickkoi mimmposiaIii (YepHIriBchKo -
HosropoaciBepcekuit  (CXiZHOMOMICHKHI), JO Te00OTAaHIIHOTO OKPYTY
nMy6OBO-COCHOBHX Ta COCHOBMX JiciB). [i OCHOBOI0 cTana TepHUTOpis
perioHasbHOTO JaHmmAadTHOTO TMapKy «MibkpiamHChKHi» (mami — PJIIT),
sxuil OyB CTBOpeHUH 3rimHo pimeHHs YepHiriBcbkol o6macHOi pamu Bix 20
yepBHs 2002 poky Ta 3aiimae oty 78753,95 ra (puc. 2) [3].

PJIIT «MDKpIiYMHCEKHI» BKIIOYAE OJHY HPHUPOJIHO-3aIOBIIHY
TEPUTOPII0  3aralbHOJIEPKABHOTO  3HAYeHHSA (TiAPOJIOTIYHA  maM siTka
npupomn «O3epo  Cate») Ta 16 00’€kTiB  MiCIEeBOrO 3HAYCHHS
(mapmmadgTHHHA, rigponoridHi, OOTAHIYHMHA  3aKa3HUKH, 300JIOTIYHY,
TiIPONIOTIYHY Ta OOTaHIYHI IaM’ATKU MPUPOIH i 3aMOBimHEe ypouumie [4]).

g Teputopis Xapakrepu3yeTbCcsl PI3HUMH TUNAMHU JaHIIAQTIB:
MIIAaHUMU  OOPOBUMHU TepacaMH i3 COCHOBHMH 3€JI€HOMOXOBUMHU Ta
COCHOBHMH JIMIIAHHUKOBUMHU JIiCAMH, MEHII NOIIUPEHUMH € MillaHi —
yOOBO-COCHOBI JIicH, AUBSIHKAMHY MIMPOKOJUCTAHUX JICiB; KOMIUIEKCOM
eBTpO(HMX YarapHUKOBHX Ta OCOKOBHX OOJIT 1 CHpaBXHIX IyK
MpeACTaBIeHUX H 3amiaBax pivok JlecHu ta Juinpa. 3HayHi miom 3aiiMae
pPI3HOMAaHITHA 32 LIEHOTUYHHUM CKJIAZ0M BOJHA POCIMHHICTD [5].

®nopa PJIII OGarata Ha piakicHI BUOM PI3HUX PIBHIB OXOpPOHHU:
MDKHApOJHOT0, IEP>)KaBHOTO Ta PErioHajIbHOTO. [[Ba BUIM OXOPOHSIOTHCS Ha
MDKHApOJHOMY piBHI 1 BHeceHi no €Bpormeiicbkoro YepBOHOrO CIHCKY
(Tragopogon ucrainicus Artemcz., Silene lithuanica Zapat.); 5 Bumis — 1o
Honatky 1 BepHcbkoi KOHBEHITIT (Trapa natans L.
s.l., Ostericum palustre (Bess.) Hoffm., Salvinia natans L., Pulsatilla patens
(L) Mill. (P. latifolia Rupr.), Jurinea cyanoides Klokov) (tabmurs 1).

Tabmus 1 — PapuTeTHa KoMnoHeHTa (JIOPH PerioHAILHOTO
JanamadTHOro napky «MiKpiynHch KkHiD)

Ha3zsa Buay IIpupoaooxoponHuii
cTaTyc BULY

YepBoHa kuura Yxpainu (2009)

Anacamptis coriophora (L.) R.M.Bateman, Pridgeon et

M.W.Chase s.1.)) (Orchis coriophora L.) BpasHBHH
Anacamptis palustris (Jacq.) R.M. Bateman, Pridgeon et N
M.W. Chase Bpas i
Astragalus arenarius L. Bp a3JIMBUI
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Betula humilis Schrank Bp a3JIMBUI
Carex chordorrhiza Ehrh. Bp a3JIMBUI
Carex umbrosa Host HEOL[IHEHUI
Dactylorhiza incarnata (L.) So6* Bp a3JIMBHI
D. majalis (Reichenb) P. F. Hunt et Summerhayes* piaxicHui
Diphasiastrum complanatum (L.) Holub piaKicHui
Drosera intermedia Hayne Bp Q3JTHBHI
Epipactis atrorubens (Hoffm. ex Bernb.) Schult. Bp a3JIMBHI
Epipactis palustris (L.) Crantz * Bp a3JIMBUI
Epipactis helleborine (L.) Crantz * HEOL[IHEHUI
Iris sibirica L. Bp a3JIMBUI
Juncus bulbosus L. Bp a3JTHBHUI
Lilium martagon L. HEOLHEHUI
Liparis loeseli (L.) Rich. Bp a3JIMBHUI
Listera ovata (L.)R.Br.* HEOLliHeHH
Lycopodium annotinum L. B a3JTUBHI
Lycopodiella inundata (L.) Holub Bp a3JIMBHI
Neottia nidus-avis (L.) Rich. * HEOL[IHEeHHI
Pedicularis sceptrum-carolinum L. Bp a3JIUBHI
Platanthera bifolia (L.) Rich. * HEOLIHEHUI
Pulsatilla pratensis Mill. s.1. HEOIIHEHUI
Pulsatilla patens Mill. s.1.** HEOIIHEHUI
Salix myrtilloides L. Bp a3JIMBHI
Salix starkeana Willd. Bp a3JIMBUI
Salvinia natans L. HEOL[IHEHUI
Silene lithuanica Zapat. + HEOLIHEeHMI
Scheuchzeria palustris L. BP 3JTHBHUI
Stipa borysthenica Klokov ex Prokudin BP a3JTHBHI
Trapa natans L. s.l. ** HEOLIHEHHI
Utricularia minor L. Bp a3JIMBHI
Andromeda polifolia L. Bp a3JIMBUH
Anemone nemorosa L. Bp a3JIUBHI
Anemone sylvestris L. piaKicHmit
Arctostaphylos uva-ursi(L.) Spreng. PpiAKiCHHUI
Calla palustris L. piAKiCHUI
Campanula bononiensis L. BD 3JTUBHI
Campanula cervicaria L. PpiAKiCHHMI
Campanula persicifolia L. Bp a3JIMB U
Carex hartmanii Cajand. pinKicHu
Carex montana L. P 1IKICHHEI
Carex brizoides L. PpiAKiCHUI
Carex limosa L. P IAKICHHUI
Carex juncella (Fries.) Th. Fries. piaKicHui

201




Centaurea sumensis Kalen. P IIKICHII

Chimaphila umbellata (L.) W. Barton Bp a3JIMBUI
Dianthus pseudosguarrosus (Novak) Klok. Bp a3JIMBUI
Dianthus stenocalyx Juz. piaKicHmit

Dianthus fischeri Spreng. BP 3JTHBHI
Dryopteris austriaca (Dryopteris dilatata (Hoff.) A. Gray) BD 3JIMBHI
Dryopteris cristata (L.) A. Gray PpiAKiCHHUI

Drosera rotundifolia L. P iaKiCHUI

Equisetum hyemale L. pinKicHuI

Eremogone saxatilis (L.) Ikonn. P IIKICHII

Eriopforum vaginatum L. piaKicHuit

Fragaria moschata Duch P IAKICHHUI

Gentiana pneumonanthe L. BP Q3JTHBHI
Gymnocarpium dryopteris (L.) Newm. 3HHUKAIOYHIA
Hylotelephium argutum (Haw.) Holub, H.triphyllum R

P1LAKICHAN

(Haw.) Holub (Sedum purpureum (L.) Schult.)

Helianthemum ovatum (Viv.) Dumal piaKicHuit

Hippuris vulgaris L. pinKicHuit

Iris hungarica Waldst. et Kit. PpiAKiCHUI

Juniperus communis L. P iAKiCHUI

Jurinea cyanoides Klokov P iAKICHHUI

Ledum palustre L. BP a3JIHBHUI
Menyanthes trifoliata L. Bp a3JIMBUI
Nymphaea alba J. et C. Presl P UIKICHII

Nymphaea candida J. et C. Presl piaKicHuit

Ostericum palustre (Bess.) Bess.** P iAKICHII

Ophioglossum vulgatum L. BP 3JTHBHUI
Oxycoccus palustris Pers. 3HUKAKOYHUI
Parnassia palustris L. PiAKiCHHIA

Peucedanum cervaria (L.) Lapeyr pinKicHuit

Polystichum aculeatum (L.) Roth P iOKiCHII

Potamogeton alpinus Balb. piaKicHmit

Pteridium aquilinum (L.) Kuhn. P IAKICHHUI

Potentilla alba L. BP Q3JTHBHI
Pulmonaria angustifolia L. PpiAKiCHHI

Sempervivum ruthenicum Schnittsp. et C.B.Lehm. BP a3JIUBHI
Salix myrsinifolia Salisb. P IIKICHHH
Sedum sexangulare L. PpiAKiCHHMI
Tragopogon ucrainicus Artemcz.+ Bp a3JIMBUI
Urticularia vulgaris L. piaKicHuit
Valeriana exaltata Mikan P IAKICHHUI
Viola uliginosa Bess. piAKiCHHUI
Vinca minor L. pinKicHui
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Mpumitka: * — lomarok II CITES; ** — Jlonarok I BepHChKOi KOHBEHIIIT,
+ — E€Bpomneiicbkuii Yep BOHHIA CITUCOK

UucenpHOIO € rpyna BHUIIB JepkaBHOi oxopoHu (33 Bumm), ski
BKmodeHi 10 YepBoHoi kauru Ykpainu (2009), i3 HHX psia OpeICTaBHUKIB
HanexuTsh 10 poaunu Orchidaceae (10 Buais) [3,5,6].

HaiiymceapHOIO CKIAJIOBOI0 PapUTeTHOI KOMIOHEHTH (uopu PJIIT
«MDKpIYMHCHKHIT» € Tpylia BUIIB PEriOHAJIbHOTO PiBHA OXOpOHU (55 BUIIB),
cepel sSIKMX BapTo BUAUTUTH Iy’Ke PIOKiCHI (BiOOMI 3 3-5 MiCIIE3HAXODKCHB ):
Polystichum aculeatum (L.) Roth, Ophioglossum vulgatum L., Oxycoccus
palustris Pers., Carex limosa L., Drosera rotundifolia L Ta
Peucedanum cervaria (L.) Lapeyr. (puc. 2) [7].

Pucynok 2 — Drosera rotundifolia L. B MoXoBHX yrpynoBaHHsIX
riapoJioriynoi nam’siTku npupoau «O3epo Ceare»

YucenbHi nomyssiuil Iris sibirica L. BiqmiueHo y cmy3si Ha Oepesi
p. Hecna B mexax PJIIT « MbkpianHCbKHiD» (puc. 3).

OcHoBOI0 HiXHMHCBKOI KIFOUOBOI TepUTOpii PErioHAIBHOTO pPIBHA
(6900 Ta) e periomampHui maHmmadgTHEHE mapk (PJIIT) «HibxuaCHKHI)
3aralpHOI0 ImIomero 6122,7 ra. PJIII OyB cTBOpeHHWH 3rimHO pilleHHS
Yepmniricekoi ob6macHol pamu Big 28 tpaBHs 2015 poxy. 3rimHo ¢i3uKO-
reorpadiyHoro palioHyBanHs Ykpaimm (1968) 00’ekT JOCHIDKEHD
3HaXOJUThCA Ha Mexi 1Box obmacteit: Uepwirisecskoro Ilosiccs — 30HI
Mmimanux miciB (KymikiBceko-Kosenenpkuit paifoH) Ta micocTenoBoi 30HH —
IMiBHivrOi o6macti JlHinmpoBchkoi TepacoBoi piBHMHU (HbkuHCBKO -
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baxmanpkwii paiioH), a 3 TeO0OTAHIYHUM pAWOHYBaHHA YKpaiHH Ta
cyMbKHHX TepuTopii  (2003) — wHamexuth g0 CximHOEBpOMEHCHKOT
JMcocTenmoBoi  MpOBIHII ~ YKpaiHCBKOT  JICOCTENOBOT  MiMMPOBIHINT
(JIiBoOepeXHOMHIMPOBCHKAH  TEOOOTAHIYHUI  OKPYT  JIMITOBO -1y OOBHX,
rpaboBO-Iy00BUX, COCHOBHX (Ha Tepacax) JIicCiB, JyK, Tano¢iTHOT Ta OOJOTHOT
POCIMHHOCTI).

PucyHok 3 — lrissibirica L. na epe3i p- Jecua PJIIT
«MizxpiunHcbKkniD» ((asa rIogoHOIICHHS )

Jo cxmaay PJIIT «HibkuHCBEKHN» BXOISITH TakKi 00’€KTH TPUPOJIHO -
3amoBiTHOTO (G oHAYy UYepHIriBChbKO1 00JACTi: OJHMH 3arajbHOJCPXKaBHOTO
3HaYeHHs — OOTaHIYHUM 3akasHWK «CepeloBIIMHA», BICIM— MICIIEBOTO
3HaueHHs (puc. 4) [9].

I[Is wmo4yoBa TepUTOpis Xo4a 1 MEHIIA 3a IUIOIMICIO Bif
MOTIEPEIHBO1, aje y CKIaji EKOJIOTIYHOT Mepexi 00JacTi Mae IOCHTh
Barome 3HadeHHA. Po3wmimryrouncek y meHtpi UepHiriBcpkoi oOmacri,
BUPI3HAETECA BEJIMKOIO PISHOMAHITHICTIO JAHMUAdTIB Ta CKIAIOM
POCIMHHOTO W TBapWMHHOTO CBiTy. AHamidylounm Teputopiro PJIIT
«HDKUHCBKHI» SIK OCHOBY JAHOTO OIOIEHTPY, MO’KHA BHIUIMTH TaKi
JMaHmMUaQTA: TepacoBi PIBHUHU TiJl COCHOBHMH Ta JTyOOBO-COCHOBUMH
JicaM|; TepacoBi PIBHUHU TIiJl BOJOTOTPABHUMHU OCOKOBO -O0JIOTIHUMH
Ta BUIBXOBUMH YTIPYTOBAaHHAMM; IPOXIIHI JOJMHM I BOJIOTOTPABHO-
OCOKOBHMH JIyKAMH T4 BUIBIIHSAKAMH; 3aIUABHI T OCOKOBO-
0OJIOTHOTPABHUMU Ta BOJIOTO-PI3HOTPABHUMHK yrpynoBaHHsmu [8].
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YMOBHI NO3HaYeHHs:

I:] Mexi HixuHCbKOro paitony

[ Mexi PN “Hoommesioni®

DyHKUiOHaNbHe 30HYBaHHA

B sarosinwa sona

- 30Ha perynboBanoi pexpeauii
rOCNOR3PCHKa 30Ha

TEPHTOPI NPUPOAHO-3N0BIAHOMD POHAY

1. BOTaHNHMA 33KB3HHK MICLEBOMO JHANEHNA
wYpounwe «flyBankas

2. BOTaKiNHIi 3aKa3HMK MICLEBOIO SHAYEHHA
«Yposnwe «/THcapisumnas

3. BOTaHIMHMA 3aKa3HHK MICUEBOMO 3HAYEHHA
«3anui cocHM»

4. BOTHINHIA 33KA3HHK MICLIEBOTD IHAYEHHA
«Bboposmkuy

5. A 33Ka3HMK
anavennn «Cepenosimsas
6. FAPONOriuMMIA 33KAHUK MICUEBOMD JHAYeHHA
«Nepexoniecexuitn
7. TApoNOruMMit 33Ka3HMK MICUEBOTO 3HAYEHHR
«KonicHUKiBCHKMIA»

0 25 5 10

Pucynok 4 — Kaprocxema ¢(yHKIiOHAJBHOr0 30HYBAHHSI TePUTOPIi
perionasbHoro Jangma@rTaoro mapky «HixkuHcbkuid» i3
MO3HAYEHUM M TEPUTOPISIMHU MPUPOI HO-3aMOBITHOr 0 (oHTY

KpiM Toro, y miii 9acTuHi 0O0JaCTIi 3HAXOIOUTHCS HE3HAUHA
KUIBKICT ~ KIFOUOBHX Tepuropif. HaitOmokummu no HikuHCBKOT
perioHaIbHOT KIF0YOBOT TepHTOpii € [4HAHCHKA KIIIOYOBAa TEPHUTOPIis
HaIliOHaJFHOTO 3HadeHHS Ta COCHMHCBKA JIOKAIbHA TEPUTOPIA, 3 SKUMHU
JnochipkyBaHe sapo 3’emHane CMOSHCHKO -Bepecorpkoto, OcTepehKo -
VYIalChKOI0  perioHaNPHAMH ~ CHOJYYHHMH  TePUTOPIIMH  Ta
B’IOHHIIFKOIO CITOJTyYHOIO TEPUTOPIEI0 MICIIEBOTO 3HAUYCHHS [§].

JlicoBi (iTOoneHO3M TOIMMpPEHI HA TEPHTOPIAX 3aKa3HUKIB, IO
yeifimum o cknagy PJIIT «Hibkuucekuity. Cepen HUX — OOTaHIUHI
3akasHuKH ~ «CepenmoBmmHa», «JIucapiBmumnaa» Ta  «JlyOsHKA».
IpencTaBneni mepeBakHO YIPYNOBaHHAMH 3 JIMCTIHHX IOPid, TAKHX
sk Acer platanoides L., Tilia cordata Mill, Quercus robur L.,
Carpinus betulus L. ta Fraxinus excelsior L. (puc. 5).

YV ix cxmaali  BiqMideHO BecHSHI CHHY3i edemepoinis,
IOMIHaHTaMU Ta CHIBAOMIHAaHTAMH AkuX € Anemone ranunculoidesL.,
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Ficaria verna Huds., Corydalis cava (L) Schweigg. et Koerte, C.
solida (L.) Clairv., ScillabifoliaL., Gagea lutea (L.) Ker-Gawl ta G.
minima (L.) Ker-Gawl.

B yrpynoBamHsx 3akasHuka «CepeloBIIUHA»  BiIMIUEHO
yhcenpHy nomnyJspinito Galanthusnivalis L., sika € qysxe pinkicHOMO uist
maHoro perioHy. KpiM 1mporo 3adikcoBaHa 3Ha4Ha 3a IUIOIICIO
nomyJssiist Lilium martagon L. Ha Teputopisix IHIINX 3aKa3HHUKIB —
nonymsigii Platanthera bifolia (L) Rich., Listera ovata (L) R. Br,
Neottia nidus-avis (L.) Rich.

Pucynok 5 — JlicoBi (piToneHno3n 3axka3Huka 3arajbHo/e PKaBHOTO
3HayeHHs «CepenoBuuna» PJII «Hixuncb kuit» (poro Bobnenka O. C.)

VY ¢ironieHo3aX HOCHMKYBaHOTO O00’€KTy  BIIMIYCHO MMOIYJIALIi
YUCENILHOT KUTbKOCTI BHIIB, SIKI OXOPOHSIOTHCS Ha PI3HUX PIBHAX (TAOJHIIA
2).

Jlo crucKy BHIIB MDKHApOJHOTO PiBHSA OXOpoHH, a came Jlomatky I
bepucekoi komBeHwii Hajexatb Iris hungarica, Ostericum palustre ta
Jurinea pseudocyanoides. IlpeactraBuuku pogunu Orchidaceae 3aneceni no
Homatky II CITES (Platanthera bifolia, Listera ovata, Dactylorhiza
incarnata, D. majalis, Epipactis palustris, Neottia nidus-avis). I'pyna Buzis
JIep)KaBHOT OXOPOHM MpPeEJCTABICHA MOMyJAIissMu 11 BUAIB, sIKi 3aHECEHI 10
Yepsonoi kuurd Ykpaiau (2009). Botrychium multifidum waBenenwii 3a
mitepatypHuMu gaauMu (Jykam O.B.,1996).
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Jlyuna pocmmaHicTh Ha Teputopii PJIII mpeacTaBieHa THIIOBUM U
st YkpaiHcekoro  [losiccs 1eHO3aMHM  CIPaBXHIX, OOJOTHCTH X,
TOPG'THUCTHX Ta IYyCTHIIHUX JIyK. Y IEHO03aX JIy4HO{ POCIMHHOCTI
Bimmiveno momyJsmitii Epipactis palustris ta Dactylorhiza incarnata, sixi
3pOCTajy Ha JULTHIN OO0JIOTUCTOT JyKW MDK celamMu XOoMHHE Ta BepTiiBka
Bepriiscskoi rpomamn HikuuchkoTO paiiony (puc. 6). Epipactis palustris
nyxe pinkicEui mm1 YepHiriBcekoi oOmacti, y exkoToHHiH cmy3i [lomces-
Jlicocten BigMiuarOTh JHmIe 2 MiCIE3pOCTAHHS.

PucyHrok 6 — Epipactis palustris (L.) Crantz ta Dactylorhiza incarnata (L.) S06 y
Jy4Ho-00a0THHX HeHno3ax PJII «Hixuuces kuii» (poto Bodnernka O. C.).
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Tabmut 2 — PapureTHa KOMnoHeHTa (JIOPH PerioOHATLHOTO
gangmad Taoro napry «Hizkuuces kuii»

Hazsa Buny IIpuponooxopoHHmii
CTaTyC BUAY
Yepsona kHura Yxkpainu (2009)

Botrychium multifidum (S.G.Gmel.) Rupr. piakicHmit
Dactylorhiza incarnata (L.) So6* Bp a3JIMBHI
D. majalis (Reichenb) P. F. Hunt et piaKicHuit
Summerhay es*
Diphasiastrum complanatum (L.) Holub PiAKiCHHI
Epipactis palustris (L.) Crantz * Bp 3JIMBHI
Galanthus nivalis L. HEOIliHeHHIt
Lilium martagon L. HEOI[IHEHUI
Listera ovata (L.) R.Br.* HEOIL[IHEHUI
Lycopodium annotinum L. Bp a37TUBHI
Neottia nidus-avis (L.) Rich. * HEOLIHEHUI
Platanthera bifolia (L.) Rich. * HEOIIHEHUIA

Ilepeaik perionanbHo piakicHux BuaiB YepHiriscsb kol odJacri
Anemone nemorosa L. Bp a3JIMBHIH
Chimaphila umbellata (L.) W. Barton Bp a3JIMBHI
Dentaria bulbifera L. P IKICHII
Inula helenium L. piaKicHmit
Iris hungarica Waldst. et Kit. ** PpiAKiCHHUI
Ostericum palustre (Bess.) Bess.** piAKICHUI
Pteridium aquilinum (L.) Kuhn. piakicHuit
Potentilla alba L. BD a3JIMBHii
Primula veris L. pinKicHMI
Pyrola minor L. Bp a3JIMBHH
Scilla bifolia L. piakicHuit
Fragaria moschata Duch. P IAKICHHUI
Jurinea pseudocyanoides Klok. ** piAKICHUI

Mpumitka: *  — Hdomarok II CITES; ** — Jlomarok I Bepucbkoi
KOHBEHIT

Oco06imBo piakicHUME i maHoro periony e: Ostericum palustre,
Galanthus nivalis, Epipactis palustris, Lycopodium annotinum Ta
Diphasiastrum complanatum (puc. 7) [6,7,10].
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Pucynoxk 7 — Diphasiastrum complanatum (L.) Holub. y sicoBux neno3ax
3aka3Huka «3asiui cocHn» (poto Bobnenka O. C.)

Omke, TepuTOpii  perioHaNbHUX  JaHMUA)THAX  MApPKIB
«MDbKpIYMHCHKHI» Ta « HDKMHCBKUIY 3aliMaroTh YilbHE MicIie B CKIIa i
KIIOYOBHX TEPUTOPIN perioHanbpHOI ekoMepexi UepHiriBchkoi oOnmacri,
Maoud BIINOBITHO CTaTyCH HAaLiOHAIBHOT Ta perioHaNbHOT.
MibKpidnHCHKa KITI0Y0Ba TEPUTOPIst € 00’eIHY 109010
nmankoro [Ipun’srceko-/lecHsHebkol (ecHsaHchko1) Ta JHITPOBCHKOT
CHOJYYHHX TEPHUTOPIi HALIOHAIBPHOTO 3HAYCHHS, SKi BHKOHYIOTH
BaXUTMBI 3aBHaHHS: 30epeeHHs O10JIOTIYHOTO Ta JaHadTHOTO
PIBHOMAHITTS; MIATPUMAaHHS €KOJIOTIYHOT PIBHOBard Ta 3a0e3nedcHHS
CTAJIOr0  PO3BUTKY TeputTopil. VY ckiam ¢Guopu perioHaIbHUX
JaHTAPTHAX TapKiB, TEPUTOPIl IKAX y MOBHOMY CKIIaJi YBIAILM 0
JMaHUX KIIOYOBHX TEPUTOPI, BIIMIYEHO UYHCENBHY TPYITy PapUTCTHO i
KOMIIOHCHTH.

OnwmcaHi KMOYOBI Teputopii B MailOyTHbOMY TOTpeOYIOTH
pETeNbHAX MOHITOPHHTOBUX JIOCHIDKCHb 13 METOI 3amoOiraHHs
CKOPOYCHHS YMCEIBHOCTI MOMYJISMii pinkicHux BujiB. OcoOIMBY yBary
ciig Oyne NMPUIUIMTH [UITHKAM, IO IOCTPAXKAAIM dYepe3 HaCIiIKH
BOEHHHUX JIii y perioHi.
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AHoTauis. [lieBuM 3aco00M 30epeXeHHA Ta OXOPOHM OIOpI3HOMAIHTTS €
CTBOpEHHA 1 (YHKI[OHyBaHHS TepUTOPiii TpupoxHO-3anoBigHOTO (oHTY. Y
CyMcebKiit o6acti y 2019 powi np up 0100X0p OHHOTO CTaTy Cy y paH3i JaHamagTHOro
3aKa3HHKa MICIIEBOTO 3Ha4eHHs «BumiBchkuity HaOyIa TepuTopis mwiomero 54,2905
ra, po3TamoBaHa y Mekax KpacHOMUIBCHKOI CEMUITHOI Tep UTOpialibHOT rpoMaan. Y
my Outikariii BUCBITJICHO pe3yJIbTaTH BUBUYCHHS CTaHy MpPHUPOAHHMX KOMIUIEKCIB LIbOTO
3akasHuka. [loka3aHo, O BiH BHPI3HAETHCS 3HAYHUM pPiBHEM Oiopi3HOMaHITTSI. Y
HOTo CKJIazi IMpeACTaBIeHI SK THIIOBI BUAM, TaK i Ti, IO pempe3eHTy0Th P apUTeTHy
CKJIaZIOBY : TY T BHSIBJICHO BU/IM, 110 OXOPOHSIOTHCS HA PEriOHATBHOMY, JCpKaBHOMY
Ta MDKHapoJHOMY piBHAX. [IpoBimHi o3HaKM NaHAmapTI 3aKa3HHKA 3aCBiIUYyIOTh
BHCOKHII PiBEHb IXHBOI €CTETUYHOI I[iHHOCTI. Big3HaueHo, 10 y 3B 53Ky i3 THM, IO
KpacHominschka TpoMama Harelep BXOAUTH JO UHCIA OCOONMBO HEOE3MeUHHUX
TEPUTOP il i 3a3HAE TP IMOTO BIUTUBY BifiCHKOBUX JIild, y TOBOEHHHI TIep 01 HEOOXITHO
Oyie pOBECTH TMOBTOPHI IOCIIKEHHS, CHPSIMOBaHI Ha OLIHKY CTaHy IIpHUp OJHHUX
KOMIUIEKCIB 3aKa3HHKA 3arajloM Ta HOoro 0iop i3HOMAHITTSI, 30KpeMa.

Abstract. An effective means of preservation and protection of biodiversity
is the creation and functioning of the territories of the nature reserve fund. Inthe Sumy
region, in 2019, a territory with an area of 54.2905 hectares, located within the
Krasnopil settlement territorial community, acquired nature protection status in the
rank of landscape reserve of local importance "Vydivskyi". The publication highlights
the results of studying the state of the natural complexes of this reserve. It is shown
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that it is distinguished by a significant level of biodiversity. Its composition includes
both typical species and those representing a rare component: species protected at the
regional, state and international levels are found here. The leading features of the
landscape of thereserve testify to the high level of their aesthetic value. It was noted
that due to the fact that the Krasnopil community is currently among the particularly
dangerous areas and is directly affected by military operations, in the post-war period
it will be necessary to conduct repeated studies aimed at assessing the state of the
natural complexes of the reserve in general and its biodiversity, in particular.

JieBuM 3aco00M 30epeKeHHS Ta OXOPOHM OIOPI3BHOMAIHTTI €
CTBOpEHHS W ()YHKIIOHYBaHHS TEPUTOPIA MPUPOAHO-3aMOBITHOTO (GOHIY
(IT13®) [1-3]. YV CymMchKiii 061acTi HbOMY ITUTAHHIO HAJAETHCS 3HAYHA yBara
[4-7]. 3oxpema, y 2019 poui NpHPOIOOXOPOHHOTO CTaTyCy y pansi
maHmuadTHOTO 3aKa3HWKa MICIIEBOTO 3HaueHHS «BumiBcbkuit»  HaOyma
Teputopist mwiomero 54,2905 ra, posramoBaHa B Mexax KpacHOMUIBLCHKOT
cemuuiHoi TeputopianbHoi rpomamm (TT).

B acmekti peamiamii eQeKTHBHMX NPHPOJOOXOPOHHHX 3aXOIiB
aKTyaJbHUM TIHTAaHHSIM € 3JifiCHEHHS IHBCHTapu3amil OiOpi3HOMAHITTI Ha
Teputopisix i 00’ekrax [13®. HasBHicTh getanmpHOl iHpOpMAaIil Mpo cTaH
iXHIX TPHUPOJHNX KOMIUICKCIB Ha0yBae 0COOJMBOI 3HAYYIIOCTI B yMOBax
BilfHH, KOJIM CYTTEBO 3POCTA€E BIPOTIMHICTE MPSMOTO 3HUIIEHHS SIK THITOBOTO,
TaK 1 papuTeTHOTO OIOPI3HOMAHITTA YHACIZOK BOPOXHX OOCTPLIB,
BUKJIMKAHUX HUMHU MOXEX TOLIO.

Meroto naHoi myOuikamii € HamaHHS, 3a pe3yJbTaTAMH BIACHHUX
MOJIFOBHX JIOCTI/DKeHb, KOMIUICKCHOI iH(MopMarii mpo ctan ¢iopu, haynu,
MpOBiMHI O3HAKM JAHMUIAPTIB 3aka3HUKa «BumiBchkuity. Jms i€l
IPUPONOOXOPOHHOT TepHTOpii Takuii aHami3 3milicHeHo Bmepime. Moro
BaXJMBICTE 00yMOBmMOEThCS W TMM, mo Hatenmep KpacHomimeebka TI0
HAJICXKHTH JIO YUclia 0COOMMBO HeOE3MEeYHUX TePUTOPi YKpaiHu, HACTIIKOM
90T0 € i IposAB Ha il TepUTOpii (haKTIB BOEHHOTO €KOIHIY.

3a ¢iduxo-reorpadigHnM paifoHyBaHHSAM VYKpaiHu, IaHmmadTHUAHR
3aKka3HUK «BumiBchkmi» po3TamoBaHUit y MeExKax CyMCBKO-
Tpoctarenpkoro paiiony CyMCBKOi CXMIIOBO -BHCOYMHHOT 00nacti CxigHO -
VYxpaiacekoro kpato JlicocternoBoi 30uu CxinHo-€Bporneiichkol piBHuHU [8].
BignosimHo 10 reo60TaHIYHOTO palOHYBaHHS —y Mexax KpacHOMUIBCHKO -
TpocriHeubkoro pailony Cymcekoro oxpyry CepemHbopocilichkoi
micoctenoBoi mimmpoBiHuii CxigHO-E€Bponelcrkol MpOoBiHITT €BpOMeichKo-
Cubipcbkoi micoctenoBoi o6macti [9].

[NoromHo-KIMaTHYHI YMOBHU TEPUTOPil XapaKTepuU3yIOThCS TaKUMU
HOKa3HUKAMM: CEPEIHs TeMuepaTypa ciunsa minyc 7,8° C, mamus — mmoc 199
C; nepion i3 Temnepatyporo nonan mmoc 10°C cranosuts 155 uiB; omamis
6m3pk0 550 MM Ha pik; OCHOBHA YacTHHA OMAJiB BUMAJa€ y TeIUIMH Hepion
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POKY; cepelHs BUCoTa CHiroBoro mokpusy 10 20 cm [10]. TumoBoro 03HaKo0
CyMchkO-TpOCTIHEIIBKOTO paioHy, sIKa YITKO TpOSBIsSEe cebe i B Mexax
3aKa3HHKa, € Te, IO pelbed TepuTopii GOPMYIOTH XBWIICTI BOJOJULHI
MICIICBOCTI, PO3WICHOBAHI MOPIBHSIHO HEITMOOKNMH, PO3rayKeHUMHI
Gankamu, 3 BITHOCHO MOXWJIMMH cxiiamu [11].

Jo cxmany 3aka3sHHMKa «BHAIBCBKHID» BKIFOUEHO OAJKOBY CHCTEMY 3i
CXWJIaMH IBJEHHOI Ta 3aximHoi ekcmosumii. YactHa OankoBoi cucTeMu
3affHATa ITYYHO CTBOPCHHMH CEPETHBOBIKOBIMHE (DiTOIIEHO3aMHU JMCTIHUX
Ta MIMWIBKOBUX JICiB (puc.l).

Pucynox 1 — JlicoBi ¢piToneno3m 3aka3znuka (¢poro M. I'. Bamrosoro)

VY ckmani JMCTIHMX JCiB 31e0iumbIIOoro moMiHye poOiHia 3BHUaitHa
(Robinia pseudoacacia L.), a cniBnominye Gepesa nosucia (Betula pendula
Roth). V ckiaai nepeBoctany 3pocrtaroth ay6 uepBonuii (Quercus rubral.),
s6syHst micoBa (Malus sylvestris Mill.), rpyma 3suuaiina (Pyrus communis
L). Tpamwmitoteess kineH roctposmctuii (Acer platanoides L), cocha
3uyaitna (Pinus sylvestris L.), 8’13 mmamkuit (Ulmus laevis Pall.), xien
sicenermctnit (Acer negundo L.). Vci 3a3Havueni BuaM IepeB AOCHTh YCIIIIIHO
MOHOBIIIOIOTECS MPHUPOJHUM IUBIXOM. Y IUX (iToIeHO3aX HasBHUH ApiOHMIT
Ta CepemHii migpicT 3rafaHMX BHAIB. 3aralbHa 3IMKHYTICTb SPYCY
nepeBoctany Bapiroe Big 0,8-0,9. Ilimmicok mocute po3pimkeHwii (pu
simkayTOCT 0,1-0,2). ¥ HBOMY, 30KpeMa, IpeICTaBICHI KOCTIp MPOHOCHUMH
(Rhamnus cathartica L.), 6y3una wopua (Sambucus nigra L.) ta Bumu poay
Rosa.

Ilin HameToM HiCy y CKIaml Apycy TpaB 3pOCTAlOTh XBOI JICOBHUIl
(Equisetum sylvaticum L), ocoka mepmasa (Carex hirta L.), mapuio
3uuaiine (Agrimonia eupatoria L.), srmus 3suuaiina (Aegopodium
podagraria L), monun 6aratommctuii (Lupinus polyphyllus Lindl.), cyuaunmi
micosi (Fragaria vesca L.), rpasinat micekuii (Geum urbanum L.), 3ipounux
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nanuetoBuaauit  (Stellaria  holostea L.), ToHKONyYHHK OJHOPIYHHI
(Phalachloroma annuum (L) Dumort.), MOIOPOXHHK JAHIIETOJMCTHI
(Plantago lanceolata L.), kxponuga qBomomua (Urtica dioica L.) Ta in.

Y Mexax ¢iToneH03y, OICAHOTO BHIIE, BUABICHO MOIYJIAIi KOPYUKH
yemepHukoBuanoi (Epipactis helleborine (L) Crantz) Tta kopyuku
temuouepBonoi (E. atrorubens (Hoffm. ex Bernh.) Besser), ski maroTth
HaIllOHAJPHUN co30yorigHui cTatyc (puc. 2). [lomymamis mepmioro Bumy
Oyna 3HAYHO YHCENBHIMOW (HapaxoBaHO Omm3bko 60 ocobOwuH). BimbmiicTh
POCIMH y TMOMYJIIIAX 000X BUIIB JOCSTIIM FeHEPATUBHOTO OHTOTEHETUIHOTO
ctaHy. Pa3oM i3 TMM, y HuX HasBHI i JOT€HEpaTHBHI POCIMHH (FOBCHUIBHI,
IMaTypHIi Ta BIpTUIBHI).

Pucynok 2 — Epipactis atrorubens na tepuropii 3aka3Huka
(doro 1O. JI. Crusipa)

Cxumm  0ajiok, BKpHTI JlicaMH, IHTEHCHUBHO 3acelieHI NTaxXaMH,
XapaKTepHUMHU JUII TaKUX [eHO3iB. HaWOUIbII TUIIOBMMU TYT €: BIBYapHK-
xoBaymmk (Phylloscopus collybita), sinemmanka (Erithacus rubecula), curuns
Beymka (Parus major), cummns OmakutHa (Parus coeruleus), 3s6mmk
(Fringilla coelebs),3enensik (Chlorischloris), murmk (Carduelis carduelis),
coiixa (Garrulus glandarius), kpomus’saka cipa (Sylvia communis),
kponuB’siHka canoBa (Sylvia borin), Gepectsinka 3Buuaiina (Hippolais
icterina), xkpyk (Corvus corax), mmak 3BuuaiiHmii (Sturnus vulgaris),
kpyturosioBka (Jynx torquilla), msren 3Buuaitnuii (Dendrocopos major),
meBpuk gicoBuit (Anthus trivialis) ta inmr. BusiBnieni Tako jKOBHa cuBa
(Picus canus) ta Busiisra (Oriolus oriolus).

3ragani meprati 3a ominkamu MCOII MamTh OXOpOHHHH CTaTyc
piBas LC Ta 3ameceni mo [omatxy II Beprcbkoi konBeHmii. Bommouac
Bitbiranka (Erithacus rubecula), kpormur’suka cipa (Sylvia communis) ta
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kponuB’siHka cazgoBa (Sylvia borin) guciatees y Homatky II BoHcbkoi
kouBeHii. JKoBHa cusa (Picus canus)ta BuBinbra (Oriolus oriolus)3aneceni
JI0 TIepeliKy TBapWH, IO MiUIraloTh OCOOJHMBIH OXOpOHI Ha TepHTOPil
CyMchKoT obmacTi.

3HayHa KUBKICTh MUINOBHIHUX TPHU3YHIB, SKi 3aCEMIOTH JICOBY
MiACTUNKY, TaJBUHM Ta Jy9HHH [EHO3 JHUIIA OaikW, NMPUBAOIIOE CIOIN
macumo  (Vulpes vulpes) ta coBy Byxaty (d4sio otus) — mraxa, 1o
3HAXOJWMTHCS i OXOPOHOI0 bepHCHKOT KOHBEHIII.

Iopsx i3 mucunero, ccaBIiB 00 €KTy TaKOX MPEACTABIIIOTE KO3YJI
esporneiiceka (Capreolus capreolus), saens-pycak (Lepus europaeus), kabau
(Sus scrofa), tkak espomeiicekuii (Erinaceus europaeus) ta iumi. 3ragasi
3Bipi 3a omiakamu MCOII matote oxopoHHUH ctatyc piBHs LC.

B oTodeHHi JIiCOBOT POCIMHHOCTI HO JHUIIAM 0alok chopMyBammcs
TpaB’sdHI POCIMHHI YTPYHOBaHHS i3 JOMIHYBaHHSAM NHPII0 IIOB3yYOrO
(Elytrigia repens (L.) Nevski), kyauunuka HazemHoro (Calamagrostis epigeios
(L.) Roth.), mitmuri Toukoi (AgrostiscapillarisL.). ¥ ckmam nux yrpymnoBaHs
TAKOXK 3pOCTalOTh noJmH 3BuuaiiHuii (Artemisia vulgaris L.), muBuna
6opomuucta (Verbascum lychnitisL.), rpscuns 36ipua (Dactylisglomerata
L), mimmapennux cnpasxkwiii (Galium verum L.), masms nyusa (Salvia
pratensis L.), masens kincekuii (Rumex confertus Willd.), uxopiii kit
(Cichorium intybus L.), marepunka 3Buuaitna (Origanum vulgare L.),
actparan conogakommctuii (Astragalus glycyphyllos L.), mapumno 3Buuaiine
(Agrimonia eupatoria L.), cunsik 3suuaiinuii (Echium vulgare L), nepesiii
Mmaiixe 3Buuaiinuii (Achillea submillefolium Klokov & Krytzka), mo6ouxu
ocinni (Leontodon autumnalis L), kouromuna ripceka (Trifolium montanum
L), xourommHa nyuna (Trifolium prantense L), nomun aBctpiiichkuii
(Artemisia austriaca Jacq.), ;xosrenp inkuii (RanunculusacrisL.), mouepna
ceprouya (Medicago falcata L. aggr.), umun mickosuii (Helichrysum
arenarium (L) Moench), xsom noswsosuii (Equisetum arvense L.), 1p0HOK
seuuaiinmii (Linariavulgaris Mill.), rukaska cipa (Berteroaincana (L) DC.),
Heuyisitep sontnunuid (Hieracium umbellatum L.), Carex hirta, Plantago
lanceolata.

Mo pmaumy Oankkm peecTpyeThCsl JOOCHUTh aKTHBHE IPHUPOJHE
BITHOBJICHHSA COCHM 3BUYaiHOi Ta Oepe3n moBucioi (puc. 3). Bono
MPEICTAaBICHO 0COOMHAMH, SIKi PEIIPE3CHTYIOTh Maike yCci KOTOPTH MOJIOAOTO
MOKOJIIHHS: Bi PIOHOTO MiAPOCTY J0 MOJIOUX TCHEPATHBHUX JICPEB.

IMo muumam 6ajok Ta y3JICCAX YUCICHHUMU € Pi3HI BHIM KOMax Ta
MaByKOMOMOHKUX. I3 dwcna BHIiB, SKI TOTPEOYIOTh OXOPOHH TYT
NpeIcTaBiIcHi: Mypaxa pyauit micosuii (Formica rufa) (3a omiakoro MCOIIT
KoMaxa Ma€ OoxopoHHHWH cTaryc piBHS NT — Bumm HaOMMOKEHI JIO
3arpo3/IMBOTO CTaHy) Ta ky»xokano Beymke (Bombylius major) — komaxa,
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BKJIIOYCHA [0 TEePEeNiKy TBApHH, IO MiNITal0Th OCOOJMBIH OXOpOHI Ha

Pucynoxk 3 — JInuime Ta cxuia 6aaku 6ias gicy (oro M. I'. bamrosoro)

VYV 3aka3HUKy «BHOBCHKMID» TakoX TPEACTABICHI CXIIM Oalok,
3affHATI TpaB’SHUCTHMH yTIpymoBaHHAMH (puc. 4) i3 JOMiHyBaHHIM
(cmiBmOMiHyBaHHSIM) TaKUX BHIIB sK Koctpuis nyuna (Festuca pratensis
Huds.), Elytrigia repens, Agrimonia eupatoria, Calamagrostis epigejos,
Mopksa muka (Daucus carota L.).

Pucynok 4 — Cxui1 6a/1KH 3 JTyYHO-CTENOBOI0 POCTHHHICTIO TA MPUPOTHUM
BiiHOB1eHHSIM JiepeB (¢oro M. T'. BamrroBoro)
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VY crmam mEx yrpymoBaHb TakoK 3poctaiote Artemisia vulgaris,
Dactylis glomerata, muBuna 6opommnucta (Verbascum lychnitis L.), Salvia
pratensis, miamapennuk cnpasxsiii (Galium verum L), Rumex confertus,
Cichorium intybus, 3Bipo6iii 3Buuaitauii (Hypericum perforatum L.), Carex
hirta, mukonaitunku miocki (Eryngium planum L)), Phalachloroma annuum,
Origanum vulgare, pizak 3uuaiinuit (Falcaria vulgaris Bernh.), Echium
vulgare, Trifolium montanum, Achillea submillefolium, Leontodon
autumnalis, Trifolium prantense, Artemisia austriaca, Medicago falcata,
Geum urbanum, Linariavulgaris, Ranunculusacris, Helichrysumarenarium,
maBens kucimii (Rumex acetosa L.), Berteroa incana, kyns6aba nikapcbka
(Taraxacum officinale Wigg. aggr.), Plantago lanceolata.

VY Mexax 3aka3HHKa BUSBICHO HE 0aratouncesbHY MOIYJBILIIo0 TI0gy
ykpaincekoro (Crataegus ukrainica Pojark) — Bumy, BkmoueHOro o
HepemiKy BU/B, M0 NiIIAraloTh 0co0mMBiit oxopoHi B CyMchKii 0OmacTi.

INo marop6am Ta iX cxuIax peecTpy€eThCs IPUPOIHE MOHOBICHHS IPYIIi
3BH4aiiHOi Ta Oepesu moBucioi. Ha cxumax BUSIBIEHO NOCHTH 0arato KyIIiB
POCIHH, [0 HaJleKaTh 0 poay Rosa.

CyxXOoZiIbHI JIyKH CXuliB 0aslOK HACeNsIoTh YHCIeHHI Oe3xpebeTHi. B
JNOMIHAHTI L€ MPEACTABHUKH PSAY MPSAMOKpUIL. 30KpeMa TUIOBUM TYT €
netroxa 3Buuaiina (Aiolopusthalassinus), pas’suka ctpynka (Stenobothrus
stigmaticus), xo6uika uoprocmyra (Oedaleus decorus) ta psa iHmmX.
YuCIeHHUMH TAKOX € MepeTuHYacTokpun (JukMine cagosuit (Bombus
hortorum), mypamka camosa yopna (Lasius niger), oca manieposa (Polistes
dominula) iamr), meokpuii (cipd ciporm’stauctuii (Syrphus glaucius), cipa
M’sicHa Myxa (Sarcophaga carnaria), ktup Ttoukouepesnuii (Leptogaster
cylindrica), metemuku (6iman pin’staumii  (Pieris rapae), cunsiBeip ikap
(Polyommatus icarus), ounsk Bosose oko (Maniola jurtina), ps6oxpuika
minmmBa (Araschnia levana), connesuk nasuyese oko (Inachis io), connesuk
kponus’suuii (Aglais urticae) ta psa iHmmx.

I3 uymcma komax, sKi MUBSITalOTh OXOPOHI, TYT TPaIUITIOTHCS
OponsiBka Mapmyposa (Protaetia marmorata) ta Goromos 3BUYaNHMIA
(Mantis religiosa) — BumM, BKIIOYEHI 10 CIUCKY TBAPWH, IO IMLIATAI0Th
0co0JIMBIH 0X0poHi Ha TepuTopii CyMchKOT 001acTi.

OpHITOKOMIUIEKC ~ 00’€KTy  peNpe3eHTyIOTh  MNTaxXd  JyTOBHX
GlonenosiB. TumoBuMHu TyT € mcka »xoBta (Motacilla flava), siBcsuka
cagoa (Emberiza hortulana), kam’siuka 3Buuaiina (Oenanthe oenanthe),
*aiiBopoHOK mojboBuii (Alauda arvensis) ta psa iHmmMx ropobuHux. I3
0JIM3BKO PO3TALIOBAHOIO JICY MepiognyHo 3aiiTaroTs Kpyk (COrvus corax),
mmrmmk  (Carduelis carduelis), kanrox 3Buuaiinmii (Buteo buteo), sctpy6
Besmkuid (Accipiter gentilis) ta i nepaaTi.
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3a ominkamu MCOII nraxu MatoTe oXopoHHHH cTaTyc piBHA LC, Ta
3aneceHi 1o Jlomatky II Beprchkoi koHBeHIIii. BiBcsiHKa camoBa 3aHeceHa 10
CHHCKy TBapHH, IO MITaloTs 0coOImMBil oxXopoHi Ha TepuTopii CyMchKo1
obmacri.

CcaBIi 3aKa3HHKa TPEACTABICHI NMEPEBAYKHO TPU3YHAMH, CEPex IKUX
THIOBOIO € MuIia nojpoBa (Apodemus agrarius). Ha Oumbln 3BOJIOKEHHX
JISTHKAX JHHUIA OaJKd TPaIUBIFOTHCS KPOTOBHHM Cllilaka 3BU4aiHorOo (S.
mirophthalmus) — Buay TBapuH, 1o mipEIraloTh 0COOJMBIH OXOpOHI Ha
Teputopii CyMCBKOi 00macTi.

3BuuaiiHuMu € 3ax0M Ha 00’ekT ymcumi 3Budaitnoi (Vulpes vulpes),
ko3ym eBpormeiicekoi  (Capreolus capreolus), safius-pycaka (Lepus
europaeus). Teapuan marots oxoponHuii ctatyc MCOII pisas LC.

JUist  teorpado-ecTeTMYHOI Ta  IICHXOJIOTO-€CTETMYHOI  OI[IHKHU
manmuadTy  BUKOPHCTOBYBaJiacsi —3arajpHonpuiiHsita Mertojuka [12].
Pesynprati aHamizy mpexacTaBieHi B TaOmmmax 1 Ta 2.

Tabmus 1 — [cuxos0ro-ecTeTHYHA OHiHKA JaHAIAPTY

Ne onop HOT TOUKH OuiHKa 3a Kp utep isiMu OasiB
1. 2. (3axomen- | 3. (Hesai- | 4. (dyueBHe
(Crokiif) HT) MaHiCTh ) ITi THECCHH )
1. Jlic Ha cxwi Gankn 2 2 2 2
2. Juuie Oanku Oist 2 4 2 4
Jicy
3. Cxwn Gankw i3 4 4 2 2
Iy YHO-CTETIOBOIO
P OCITMHHICTIO
Cepemiit 6ai mo 2,7 3,3 2,0 2,7
KOYKHOMY 3 KpHUTepiiB
Cyma cepennix OaniB 10,7
3a BCiMa KpUTep istMu

Tabmu 2 — IN'eorpado-ecTeTHuHA oliHKA JaHIAPTY

Ne Kpurepiit Ban
TOYKa cep eHIN
1 2 3
1. |'apMOHIs P UP OAHHUX Ta AHTP OTIOTEHHHUX 1 1 1 1
00’€eKTiB
2. |HagBHicTh HAa AUISHII MaIbOBHHUUHX 2 2 2 2
Y P OYMIIL, 3aTHIIHUX Ky TOYKIB, 1€ TIp HEMHO
BIIIOYMBATH, HACOJIOJKY BATHCh KPacolo
p Up o111
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3. |HagBHicTts Ha miasHII BU3HAYHHUX IIaM’ SITOK, 2 2 2 2
TaKUX SIK XAMEPHI CKeli, BOJOCIaH, BIKOBI
JiepeBa, CKy IMUEHHS Yap IBHUX P OCIIHH, KBITiB,
mam’ITKY icTopii Ta KyJIbTy pu
4. |HasgBHicTh Ha JUISHII OIS JOBUX 2 2 2 2
MaiIaH9uKiB, 3 SKUX BiJKPMBAIOTHCS rapHi
Kp a€BUAU
5. |Bupasuicte hopm penbedy 1 1 2 1,3
6. |Bupasnicth BOTHUX 00 €KTIB 0 0 0 0
7. |Pi3HOMaHITHICTD 1 4epTyBaHHS POCIUHHUX 0 1 1 0,7
yIrpynoBaHb
8. |PI3HOMaHITHICTH TBAapHHHOTO CBITY IUITHKH 2 2 1 1,7
Cym™ap il 6an 3a Kputep issMu 10,7
CywMa 3a mannmMu Tadmp 1 ta 2 21,4
BucHoBok 3aranpHmii  Ganm  BimmoBimae
miamazony  16,1-24,0, T06TO
3HAQYCHHSM, BU3HAYCHUM JUIS
o0’extie [I3®  wmiceBoro
3HAYCHHSL.

Pe3ysbTati MpoOBEJEHOTO aHAN3y BKa3ylOTh i HA NOCHTh 3HAYHY
eCTeTUYHY WIHHICTh LBOr0o JaHmuadty (puc. 5) Ta WOTO BiMIOBIOHICTH
MOKAa3HUKaM, 32 SKUMHU BIIOyBa€TbCS 3aJyuCHHS TEPHUTOPIA [0 CKiIaay
MPHUPOIHO-3aMOBIIHOTO (HOHAY.

e

PucyHok 5 — KpaeBuau 3akasnuka (¢poro M. I'. BamroBoro)
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Omxe, pe3ylbTaTd NPOBEICHUX NOCITIDKEHb CBITYaTh, IO 3aKa3HUK
«BuniBchkuit» BUPI3HAETHCS 3HAYHUM piBHEM OiopisHOMaHITTI. VY #oro
CKIaji TPEICTAaBICHI SK THIIOBI BHAW, TaKk 1 Ti, IO PENPE3eHTYIOTH
papuTeTHy CKJIAQJOBY: TyT BHABICHO BHIM, IO OXOPOHSIOTECS Ha
perioHaIbHOMY, Nep>KaBHOMY Ta MDKHapoIHOMY piBHI. [IpoBimHi o3Haxm
JMaHMUaQTIB 3aKa3HUKA 3aCBIMUYIOTh BHCOKHI pIBEHb iXHHOI €CTETHYHOT
miHHOCTI. Hatemep Ha TepuTopii 3aka3HuWka (DakTiB BOEHHOTO SKOLUAY HE
3apeecTpoBaHo. HaBith 3a yMOBHU 30€pekeHHS TaKO1 CHUTyamil, y IOBOEHHUH
nepioJ NOUUTbHUM Oy /ie MPOBEICHHS TTOBTOPHUX JOCHIPKEHb, CIIPSMOBaHUX
Ha OIIHKY CTaHy TNPHPOJHWX KOMIUICKCIB 3aKa3HHKa 3arajoM Ta HOro
GiopizHOMaHITTI 30KpemMa. Lle Mae cTaTh HEeBin €eMHOIO CKJIaJ0BOIO 3aXOJIiB,
CHOpPSIMOBAaHUX K HA aKTyal3alil0 JaHUX IPO CTaH OO’€KTIB MPHPOJIHO-
3amoBigHOTO (hOHIY 00NACTi, TaK i ONTUMI3ALiI0 X PEKUMIB OXOPOHHU.
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VK 502.15-044.86(477.53-751.3)

IEPCIIEKTUBHU PO3IIMUPEHHSI IPUPOJHO-3AIIOBIIHOI
MEPEXKI MHAPI'OPOJCHKOI'O PAMOHY IIOJITABCBKOI
OBJIACTI (YKPAIHA)

1Cmonsip H. O., kana. 6ion. Hayk, foueHT, 2Xannanosa O. P.,
KaH. 010/ HayK, JOIEHT, oBuan B. B., yuurtens reorpadii ta 0ioJori,
0 y M B.B.,y 0 ,
BuUTENb-MeTouCT, Mesenuesa JI. O., 3100yBadka cepeHbOT OCBITH

Hayionanvnuii ynieepcumem «Illoamaecwka nonimexmixa
imeni Opis Konopamiokay, Ykpaina
2[TonmascoKuti HAYKOG0-00CAIOHULE eKCRepMHO-KPUMIHAICIUYHUTI Y eHmMpP
MBC Vkpainu, Yxpaina
3Bepesosonyyvruii niyeii Ilempiscoko-Pomencokoi cinbebkoi paou,
Tlonmascwvka obracme, Yxpaina

Anoranis. [Ipupom03amnoBinaHHs € OJTHIEIO 13 CyYaCHUX TP UP OJ00XOP OHHUX
KOHLICTIIIH, a PO3MIMPEHHs IUIOMII IPHpPOAHO-3AMOBIIHOI MEpEeXi € aKTyalbHUM
3aBJIaHHAM CbOTOJICHHS B YMOBax eBpoiHTerpauii. Hamu BUsABIEHO TepHTOpilo,
JIOCTI/PKEHO Oiopi3HOMAHITTS Ta 3arpONOHOBAHO KOHIIEMIII0 CTBOPEHHS TP Up OJTHO -
3aI0BITHOTO 00’€KTY B MeXax JOJMHHO-PIYKOBOi CHCTEMH XOpOJy Ha Tepuropil
Mupropoxacekoro paiony IlonraBcpkoi oOmacti, sSKkuii Moxe crath  (imiero
perionansHoro manmmagTHOro mapky «[amampkuminy. JocmimKyBana TepuTOp it
pENpEe3eHTOBaHa BOJOIUIBHUM  SIPYJKHO-OQIKOBHMM, CXWIOBMM, 3aIUIaBHUM Ta
HaJ3alUIaBHAM  TIIIAHO-OOpPOBMM  THUIIAMHM  MICHIEBOCTi.  BcTaHoBJeHO, IO
nmaHamaTHAa pi3HOMAHITHICTH JOCIIPKYBaHOI TepUTOpil BU3HAYEHA I Up OTHUMHI
YMOBaMH, SKi CHOPHSIH TMOMMPEHHIO TYT PapHUTETHUX BUIIB POCIHH, PIiIKiCHHX
yrpymnoBaHb. Y TPHUPOJHOMY pPOCIMHHOMY TMOKpPHBI MepCHEeKTUBHOI (imii mapky
BHJIUICHO TaKi KOMIUICKCH: POCIHHHICTh KOPIHHOTO CXITy . X0op o (Harip Hi 1iOp oBU
Ta JIy4Hi CTENM); POCIHMHHICTh 3aIuiaBd p. Xopoi (3amaBHI JicH, JIyku, Gonora,
BOJOHMM); POCIHHHICTh HaJ3alUIaBHOI MimaHo-00opoBoi Tepacm p. Xopon
(TIep eBaXXHO COCHOBI JIICH); POCIHHHICTh SPYKHO-OAITKOBOI CHCTEMH BOIOJILIEHOTO
wiato (JTyu4Hi crenu Ta Oadpauni jicu). OxapakTepHU30BAaHO CO30JIOTIYHY I{HHICTH
KITFOYOBOI TUITHKU TP OEKTOBAHOTO 00 €KTy Ot cema M enmemku M up rop 0JICEKOro
patioHy, a TaKOX JIaHMIIAPTHY 1 EKOJOTIUHY P eTlp e3eHTaTUBHICTh JIOJMHHO -P I9KOBOT
cucremd Xopony Ha miBHoui ITonTaBumHHM.  3ampOIOHOBAHO — 30HYBaHHI
JIOCITI/IKY BaHOT TUISTHKY SIK (Qiii p erioHanbpHOro JaHamadTHOrO mapKy «I amsip Kuiby
i3 BpaxyBaHHSIM MPOBEICHOrO Ha #oro TepuTopii (yHKUIOHATHHOTO 30HYBaHHSL
BcraHoBIeHO, 1110 CTBOP €HHS B TOJIHHI P i9KH X 0P OJI IIP UP OJTHO-3aMOBITHOTO 00’ €KTY
3araJbHOI0 IUIOmEl0 Omm3bko 4,5 THC. Ta IO3BOJHMTb OXOIMTH €()EKTUBHOIO
OXOpPOHOIO IIiHHI EKOCHCTEeMH JOJIMHHO-PIYKOBOi CcHCTEMH XOpOINy, 3IIHCHATH
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ONTHMI3allif0  30HYyBaHHA TEPHUTOPii perioHAIbHOrO JIaHAMA(QTHOTO  MapKy
«agsaupKuid»y, MABWIIMTH TOKa3HWK 3aMoBiTHOCTI Y MUpTropoachKoMy paiioHi
IMonTaBceKkoi o6acTi.

Abstract. Nature conservation is one of the modern nature preservation
concepts, while expanding the area of the nature reserve network is an important
objective today under European integration. We have identified the territory, studied
biodiversity and proposed the concept of creating a nature reserve within the Khorol
valley-river systemin theterritory of Myrhorod district of Poltava oblast, which may
become a branch of «Hadyatskyi» regional landscape park. The studied territory is
represented by the watershed, scarp-beam, slope, floodp lain and supraflood sand-pine
terrain types. It was established that landscape diversity of the studied area is
determined by natural conditions that contributed to the spread of rare plant species
as well as rare groups. In the natural vegetation cover of the park perspective branch,
the following complexes are distinguished: vegetation of the root slope of the Khorol
River (mountain thickets and meadow steppes); vegetation of the floodplain of the
Khorol River (floodplain forests, meadows, marshes, reservoirs); vegetation of the
floodplain sand-pine terrace of the Khorol River (mainly pine forests); vegetation of
the ridge-beam system of the watershed plateau (meadow steppes and biryar forests).
Sozological value of the key part of the projected object near the village of Meleshky,
Myrhorod district, as well as the landscape and ecological representativeness of the
Khorol valley-river systemin the north of the Poltava oblast, are characterized. Zoning
of the studied area as a branch of the regional landscape park «Hadyatskyi» is
proposed, taking into account the functional zoning carried out on its territory. It was
established that creation of a nature reserve in the valley of the Khorol River with a
total area of about 4.5 thousand hectares will enbable effective protection of valuable
ecosystems of the valley and river system of the Khorol, to optimize the zoning of the
territory of the regional landscape park «Hadyatsky iy, to increase protection index in
Myrhorod district of Poltava oblast.

Key words: nature reserve network, nature reserve object, branch of regional
landscape park «Hadyatskyi», flora, sozophytes, Poltava oblast.

BpaxoByroun HaOyTrs VYKpaiHOO B HaWOMMK4id TepCIeKTHBI
CTaTyCy KaHmMAata B wieHH €C, 30UIbIICHHS IUION] IPHUPOIHO -3aTI0BITHOTO
GoHIy € HEeOOXTHOI0 YMOBOIO MOJANBINOT €BpoiHTerpamii. Tox MUTaHHS
IIOZ0 PO3UIMPEHHS 3aIlOBIMHUX TEPUTOPi, y TOMY 4YHCII B MeXax
aIMIHICTpaTHBHUX OO0JACTeH, € TOCUTh aKTyaJbHHM.

CydacHa onTUMi30BaHa MPHUPOJIHO-3aMoBimHa Mepeka [lonraBchkoi
obusacTi cranom Ha 01.01.2023 (3a iHQopMariieto JlemapTaMeHTy eKOJIOTii Ta
npupomauX pecypceiB IlonraBcekoi oOmmeprxamMiHicTparii) Hamigye 393
00’€KTH TIPUPOJHO-3aMOBITHOTO (HOHIY 3arambHOI Miomero 142550,1915
ra, mo cwmmae 4,96% Bin 3aragpHOl TwOmi oOmacti [17]. AkTyaisHUM
3aBIaHHAM Ha CHOTOJHI 3QJIMINAETHCSA 30UIBIICHHS MMOKAa3HMWKA 3aITOBIHOCTI
B MeXax aJAMIHICTpaTHBHUX pAaHOHIB Ta HOBOCTBOPCHHX TEPHTOpPiaTbHUX
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rpoman [lodraBmuHE 3a paXyHOK BUSBICHHS Ta JOCTIDKEHHS MICIIEBOCTEH,
MePCIIeKTUBHNX U 3alOBiTaHHA. I3 Ii€0 METOI0 HAMH 3MIHCHIOIOTHC S
HayYKOBI po3Binku Ha Teputopii Mupropozcskoro paiiony. HaiOinemmm 3a
IUTOMICI0 | OCHOBHMUM 3a MPHUPOJOOXOPOHHOIO 3HAUYIICTIO TMPHPOIHO -
3aIIOBITHUM 00’€KTOM PETiOHY € perioHaJbHUH JTaHmuadgTHAH mapk (mam —
PJIIT) «T"amsampkuit», ctBopenuii y rpyani 2011 poky Ha mmomi 12803,3 ra B
Mexax poymHH p. [cen B Horo cepemHii Teuil

IliHEMMH y HAyKOBOMY BifHOIIEHHI 11 PO3IMHUPEHHS NPHPOIHO -
3aIoBiTHOT Mepeki MEPTOPOACHKOTO paloOHy € TEPUTOPii HOIMHHO -PIIKOBO 1
cucteMu Xopoiy — mpaBoOepexHoi nputoku Ilcma (bacerin p. JIHImpo).
IMonmepemqHso HamMm poO3poOJEHO KapTOCXeMy ONTUMIi3amii MPHPOIHO -
3anoBigHOTrO (hoHAYy B ['amiekomy paiioni (y 2020 poui BBIHIIOB A0 CKIATy
Mupropoacskoro paiiony 3TiTHO HOBOTO aAMIHICTPATHBHO -
TepUTOPIAIBHOTO YCTIPOI YKpaiHM) NUIIXOM ONTUMi3anil TepUTOpiambHOT
ctpykrypu PJIT «Tamaupkmii» [20] (puc. 1), y sxid BimoOpaxeHo it
TEPUTOPII0 JOJMHHO-PIYKOBOI cHcTeMH Xoposly (Ha KapTi KIIOYOBi
tepuropii Illa i 11Ib). 3okpema, nocnimkeno cucremy GaiipayHo-0aIKOBUX
ypounm Ha Mmexwupiudi [lema ta Xopomy Mibk ceramu bepeszoa Jlyka i
Pamrika Ta BusiBneHO psig cozo¢itiB [20]. Ha cyuacHOMYy eTari kapTocxemy
yTouHeHo (puc. 1) 3a paxyHOK JAUBIHOK ToOIM3y ceida Menenku
MupropoJIcCbKoro paiioHy, siki JOCHiDKyBalIucsl aBTopaMu ynpojosx 2020 -
2022 poxis [7, 8, 10].

Pocmuunuii cBit nominu piuku Xopou nocnipkysama JI. M. Tomus
ta T. B. JlepeB’siHKO, SIKi HABOAATH BIIOMOCTI ¥ MpO papuTeTHy (paxuiro
¢baopu teputopii [4]. HoBi pigkicHi Bumu sl TaHOi TepUTOPii BKa3yIOTHCS
O. B. ITangenxom [11, 13, 14, 15]. Bin npononye cTBOpuUTH NaHAUIA(THH I
3aKa3HHUK Ha ionii 6im3bko 60 Ta, 10 CKIaay SKOTO BBiiine Oaiipadnuii mic
«Iletpi baiipak» Ta crenoBa Oanka «KaGamiBka» [15]. Jlocnimauku
. P. Houosna, O. B. [lanuenko, /I. A. 'am3a onucyroTs MicLsl 3pOCTaHHS
PIOKICHUX BHUIB POCIMH Yy 3amoBimHoMy ypouumi «Spu-3aratkm» [12].
3a3HauMMO, IO BCi BKa3aHi JOCHIIHUKU, OKPIM HEPILIMX IBOX, I — YICHH
mKibHOTO TypTKa «['eorpadiuHe kpae3HaBctBo» B bepesoBoiylbkomMy
ninei IletpiBcrko-Pomencekoi cimbebkoi paau IlonraBceka oOmacTi, ki B
Pi3HI pOKU MPOBOMIM OOTAHIUHI PO3BIAKMA Ta MOHITOPUHIOBI JIOCIIDKEH H S
POCIMHHOTO CBITy Ha TepUTOPIl IepCHEKTUBHOTO sl 3aNOBINaHHSA 00 €KTy
mig KepiBHUUTBOM BuuTessl reorpadii ta OioJoril, omHOTO 13 aBTOpIB Ii€i
ny6mikanii, B.B. Mosuana. IIpo 3Haxinku Equisetum telmateia Ehrh., sxuit
pinko 3yctpidaethcss B IlonTaBchKii  00JacTi, MOBIIOMJIAB MICIECBHIA
kpaesgaselb M. @. Topsuuk [1]. I'paGosi nicu B okoauuax cena bepesosa
JIyxa Mupropoacekoro paiiony gocmmkysami O. M. Baiipak, H. O. Crerrox
(Cmoustp). Humu BusiBieno moomauHoki exsemiusipu Galanthus nivalis L.,
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mpo mo Bkazye i B. B. Mosuan [9]. IlepcnexTuBHI IS 3amoBigaHHs
TepUTOpil JHICOBHX Ta JyYHHX EKOCHCTeM IIBHIUHImE cema Pydxn
Mupropoicbkoro paiiony gocmimkyBas JI. A.am3a [2, 3].

Puc. 1. Kaprocxema ontumizanil repuropiaasnoi crpykrypu PJHT «Kaasubkuiin:
1 — mexi lagsiuskoro paiiony; 2 — mexi PJITT «lagsubkuiin; 3 — Mexki AUISHOK, MPONOHOBAHHX
s BKIo4eHHs 10 cknaay PJIT «ansubkuiin; 4 — CTpyKTYpHI CKIAA0BI /U1l BKIIOYEHHS
j10 PJIT «T"aasubkuii.
5 — tepuTopist gocmipkeHHs 61t cena Meserku

OnHak, BpaxoBYIOYH BIIOMOCTI MPO MPOBe/icHI (PIopoco30I0TiuHI Ta
maHmuadTHI JOCHDKEHHS Yy cepemHiil Tewii p. Xopox Ta Ha CyMDKHHX
TepUTOPISLX, 3a3HAUYAEMO HASIBHICTh JUITHOK, NEPCHEKTHBHUX JUII CTBOPECHHS
HOBHX TIPHUPOJHO-3aMOBIMHNX O0O0’eKTiB. 3a pe3ynbTaTaMy OPHTiHATBHUX
JOCT/DKEHb Ta OMpaIlioBaHHS iHGOpMaIHHUX pKepen Oyio po3poOlseHo
OpPIEHTOBHY KAapTOCXeMY MPOEKTOBAHOTO TPUPOJIHO -3aMOBITHOTO 00’ €KTY,
o Moxe crati dimero PJIIT «amiekuity (puc. 2). Moro mmoma ckmamae
opieHTOBHO OmMmM3bKO 4,5 THC ra, a Takoxk 300 ra Mae mepcreKTHBHA Ui
3aloBiaHHA AiTAHKa Ha Mexupiudi [lcma ta Xopoy.

3a3HaumMMoO, IO BKa3aHa IUIONIA € IOCHTh YMOBHOIO, OCKUIBKH
3HAYHOIO MEPEIIKOJIO Ul JOCSATHEHHS METH MOYKE CTaTH HOTOJDKSHHS i3
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3eMJICBIIACHIKAMH Ta 3eMJICKOPHUCTYBadyaMu. 3TiHO MyOIiYHOT KazacTpoBOi
kaptd [18], OkpiM mHpUBATHMX NOMOTOCHOAAPCTB, TYT HasBHI IULIHKH 3
TAKUMH TUIIAMH BJIACHOCTI SIK KOMYHallbHa, Jep)KaBHA Ta 3 HEBU3HAYCHHM
cratycoM. lluthOBe NpHU3HAYEHHS TEPHUTOPIi Jep>KaBHOT BIACHOCTI Ta 3
HEBHU3HAYCHUM CTATYyCOM — BEJICHHS JIICOBOTO TOCIOAAPCTBA, SIKUM Ha JaHH i
gac 3aiimaetbes KpacHonmynpke ([I1 «I"amsipke jicoBe rocrmoaapcTBo») Ta
Komwummasacske (I «Mupropojacske JTicOBE TOCIONAPCTBOY») JICHHIITBA.
Jlo ToTo X, MepCIeKTHUBHA U1 3aMOBiAHHSA TePUTOPIS 3HAXOAUTHCA B MeEXKax
TppoX cimecbkmx  pam  CepriiBecskoi, IletpiBchko-Pomencpkoi  Ta
KomumiasiachK01. TOX HE0OXiIHE TOTOJ/DKEHHS 3 yciMa TphoMa rpOMaJIaMH.
ObOMmexyBatrcs Teputopicto jumre [leTpiBcbko-PoMeHChKOT CiTbehbKoOi paau
HE JONUIBHO, OCKUIBKM MHOPYIIyBATHMETbCA MHPHWHIMI  IUTICHOCTI
reorpadigHoi 0OOJOHKM Ta B3a€EMO3B’S3aHOCTI HPUPOJHUX KOMIUIEKCIB,
OyAyTh OpPYLICHI 3B’SI3KM B €KOCHCTEMaX BiMMOBimHUX AUTHOK [9]. Tomy
aIMIHICTPATHBHI MeEXi TpoMaj 9M paiioHIB HE MAIOTh CTATH IEPEIIKOI0I0 Y
3aMOBifHII cIIpasi.

Kauawose

Byxanose
NoGoanHe

CepriiBobKa

Beuipumne

MNeTtpiska-PemeHcrka OcHArm
BinenueHkiska

) CepeaHakmn
Pyavkie

’ punaku

Pyukn Kuawkiscobke

Mucapiswmnna

Kpyrnnk

Xapkisui
bepesosa Jlyka
DLIOKM

Ocranieka Meneiakm

Pawis<a

Google

= Mexi nepcrneKkTuBHO1 ¢imii PJIIT
———  MeKi iCHYIOYHX 3aMOBiIHHX YPOYHIN Ta 3aKa3HHKIB B AOJHHI p. Xopon
——— Meski MepCrneKTHBHHX 3aKa3HHKIB B NOIHHI p. Xopon

Meski MepCreKTHBHOTO 3aKa3sHHKA Ha MeKHpiddi pidok ITcen ta Xopon

——— MesKa OUTAHKH PIITT "TansubKHif
1 - KImro4oBa Jli-nxl{l(a Ilocmeﬂﬂﬂ Oins cena MeJlelKH

Pucynox 2 — Kaprocxema nepcneKkTHBHOI ¢ifii perionansHoro Janamad@THOro
napry «I"agsaubkuii»
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VY npupomHOMY POCIMHHOMY MOKpPHBI JOCIIDKYBAaHOI TepUTOPii
MOJKHa BHJIUIMTH Taki KOMIUICKCH: | — pOCIMHHICTE KOPIHHOTO CXMITY
p. Xopou (HaripHi miOpoBH Ta JydHi cremnn); Il — pocCIMHHICTH 3aIIaBU
p. Xopon (3amaBHi JicH, JIykdw, Oosiota, Bojoiimm); III — pocimHHICTH
Ha/3aIlIaBHOT MiaHO-00poBoi Tepacu p. Xopod (epeBakHO COCHOBI JIiCK);
IV — pocmHHICTE sApYyXKHO-0aNTKOBOI CHCTEMH BOJOIUIBHOTO IUTATO (JIydHi
cTenu Ta GalpadHi Jicn).

Pucynok 3 — Baiipauno-0ajkoBi ypouuma Ha mexupiuyi Ilesa ta Xopoury

JlocmipkyBaHa TepHTOPis BKIIOYAE ICHYIOYi NPHPOSHO-3aMOBiNHI
Teputopii (3amoBimHi ypouuma «3abpiny, «pu-3aratkm», «IlepeBakosey,
«ImaxoBe», mam’sITKy pupo M «1y0 depemrdaTuii», 00 TAHIYHUIN 3aKa3HUK
«PycunoBo-/Iyounay) Ta mepcnektusHi [2, 3, 6, 7, 8, 10].

OmHie0 13 KIOYOBHX TEPUTOPii MEPCHEKTHBHOTO TPUPOIHO-
3aIlOBITHOTO 00’€KTy € MUITHKA B OKOJMIAX ¢. Menemkn Mupropoackkoro
pationy (puc. 2), sfka 3HaXOJUTBCS Ha KpaWHBOMY MIiBAHI TepUTOPil
INetpiBcbko-PomeHchkol  cimbchkoi pamu. 3ammaBa piakn  Xopod TyT
BUpIBHSIHA, 3 OKPEMHMH 3HIKCHHSMH Ha CTAPUYHHMX [JUISHKAX Ta
HiIBUIICHHAMH MPHUPYCIOBOTO Bajly, PEMpPE3CHTOBaHA JyKaMH, BOIHO-
OONMOTHUMY YTIIIIMHU Ta JICOBUMHU MacuBaMH. [IpaBoGepexHuit KopiHHMIT
CXWI pIYKOBOI JOJMHM 3aWHATHH HaripEHUMH JMiOpoBaMH Ha CIpUX
OMIIBOJIEHNX IPYHTAX.

JlocuTe mikaBUMH B MeXax IOJMHHO-PIIKOBOI CHcTeMH XOpouy €
0omOTHI Bimkimamd Yy Burmim Topdy. 3rigHO OmpalbOBaHUX apXIBHHX
MatepiamiB [5] y 50-70-x pokax XX CTONTII Ha JHaHIl TepUTOpil
po3pobmsnocs Bemuko-Carcbke pojoBHile. YTBOpeHHIO Topdy B HaHii
MICIIEBOCTI CHpHUSJIO MeEaHIPYBaHHSA pIiUKH. 3aBAJKH LM IIpoIlecaMm
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YTBOPHUIIACS 3HAYHA KUIBKICTH CTapOpIYMIL, AKI 3 4aCOM BIPATHIHA 3B'SI30K 13
pycioM i mepeTBopmIca Ha o3epa. Hamam TpuBaB mporiec iX 3a00049eHHS,
0 ¥ MOCTpHUsUIO BiMKIaNeHHI0 TOp(dy. 3a BiIOMOCTAMH MICIIEBHX KHTEIIB
cenma Menemka MuUpropoicbkoro paloHy, Oe3lMocCepenHiX y4YacCHHKIB
TOphOBUIOOYTKY, BIANOCS BCTAHOBHTH, IO IUIOMA POJOBHIa Oyia
po3aiieHa Ha TpW NMPUOIM3HO piBHI AUTHKE. Ha 1BOX i3 HUX TOp(d MOBHICTIO
BUIOOYTHII, a TpeTd MOUIMHKA 3aJMINAIAcS HEPO3pOOIEHOI0, OCKUIBKH
HaCEeJICHHS I0YaNo NepexoiTH Ha OTajeHHA OyAMHKIB OypHM Ta KaM STHUM
ByriusiM. [IOHOBIEHHST pO3pOOKH POJOBHUINA CHPUYHHUTH AHTPOIIOTEHHE
HaBaHTAXXEHHSI Ha TMPHUPOAHI KOMIUICKCH. TOMYy OJHHUM I3 IIUEIXIiB
30epeKeHHS [IHHUX JIyYHO-00JOTHUX Ta JICOBHX YTilb € BKIFOUEHHS JaHOI
TepUTOPIl 0 CKIaAy MEPCIEKTUBHOTO HPUPOJHO-3aMOBIIHOTO 00 €KTY.

OxpiM Jy4HO-OOJIOTHMX YTimp 3aIllaBa AOCTIDKYBAaHOI TepHUTOpii
penpe3eHTOBAHA BUIBITHIKAMH Ta KJICHOBO-AyOOBHMH JlicaMu, sIKi HaJlexKaTh
no Komwummasaxcskoro micHMNTBa Mupropoacskoro icrocmy. Jlic mae
MiceBy Ha3By «3acara». Ha cxix Bix HBOTO 3HAXOMWTHCSA 3alOBigHE
ypounme «IlepeBankose». Ha kopiHHOMY cXuili JOJIMHHO -piYKOBOI CHCTEMH
Xopody 3axiiHilIe BiJ 3aMJIABHOTO JICY 3HAXOUThCs HaripHa nidoposa. TyT,
HOPSIZ 13 OCHOBHHMH LIEHO30YTBOPIOIOUMMH Topomamu Quercus robur L.,
Tilia cordata Mill,, Acer platanoides L. mocuts mnomupenum € Carpinus
betulus L., micusmu 3 moMiHy04O0 ydacTio B jepeBoctanax. Lleit Bun
3HAXOJUThCS B pErioHi Ha WIBAEHHO-CXIAHIA MeXi CBOTO CYIUILHOTO
nomupeHss [23].

[lin dyac pocHimKEeHb JCOBUX IIEHO3IB BCTAHOBJEHO BHCOKY
(Gbn0pOoCOo30JI0TiYHY LIHHICT, JaHOi TepuTopii. BusBieHo ciM pigKicHUX
BUIIB pocimH, 13 skux gBa (Allium ursinum L. Ta Listera ovata (L) R. Br.)
BKMoUYeHi 10 UepBoHOi KHUTH YKpaiHu [22], a m’Th — 10 PerioHaJbHOTO
coucky [1] (Chrysosplenium alternifolium L., Convallaria majalis L.,
Corydalis marschalliana (Pall. ex Willd.) Pers., Dentaria quinquefolia M.
Bieb., Scilla siberica Haw.).

MicuesHnaxomkeHas Listera ovata BusiBiaeHo Ol HEBEJIMKOI 3aTOKH,
sKa € BiOraJdyKeHHAM 03epa, yTBOPEHOro Ha Micui kap’epy. IlonepemHspo,
KpiM BUSBJICHOTO, BKa3y€ThCs IIIC J(Ba JIOKANITETH IAHOTO BHJY Ha TEPUTOPIi
KOJIMIIHBOTO [ azsipkoro paiiony [2, 3].

Baratouncensri nenonomysiaii Allium ursinum Busieno mo6ymsy
cena Menemku 6e3nocepeHbo OUIs 03epa i B IMOUHI JIiCY, HABITh Y3I0BX
IpyHTOBOI JicoBoi noporn. Ha okpeMuX JCOBHX IUITHKAX EK3EMIULIpU
BKazaHOro Buay 3poctaioTe mopsng i3 Dentaria quinquefolia, mo
oxoponsieTbcsi B [lonTaBebkiii 06sacTi. OCHOBHI yIpyHOBaHHS ILOTO BHUJY
MOIIMPEH] Ha ICIIO CYXIUX AUITHKAX 3aIUIaBHOTO JICY.
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PucyHnok 5 — Listera ovata y ¢a3i oyronizauii

Micuespocranp Chrysospleniumalternifolium sinomo ymiie nexinbka
y TlonraBcekiii o6macti. OfHe 3 HUX 3HAXOAMTHCS B HPUTCPACHOMY
BUbIHAKYy p. Ilcenm, [ne momepeiHbO 3ampONOHOBAHO — CTBOPHTH
rigposoriyHuii 3aka3Huk [1]. Hamu BusBieHo ueit Bupa y nici «3acaray. bins
p. Xopod, KpiM BKa3aHOTO JIOKANITETy, BIIOMO TMPO 3pOCTAHHS
Chrysosplenium alternifolium e 8 IMigropsiaceromy Jici [2, 3].
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Convallaria majalis na nocmimpkyBaHiii TepuTOpii 3ycTpidaeThCs
JHIIEe B JCKUTbKOX JIOKAMITeTaX, IO MIKPECIIOE HEOOXIHICTh OXOpPOHH. Y
BUIbIIHAKY  OyJI0O BHSBICHO LEHONONyJsilifo manopoti Matteuccia
struthiopteris (L) Tod. Ha neuio mimBuineHHMX OUISHKAaX 3aIUIABHOTO JICY
oOcTexxeHO LeHomomyJsuilii perioHansHo pigkicHoro Bugy —Corydalis
marschalliana,  skuit Hpe/CTABICHAIN y IBOMY  JIOKQJITETi
6araTounCceNbHIMHU LEHOOTIO Y JISILISIM H.

Ha nocnimpkyBaniii Teputopii 3poctae BikoBe nepeBo QUercus robur,
sIKe TIOUIKODKEHe AyO0BOIO TyOKOI0. BUKIMKae 3aHETIOKOEHHS MOKIIMBICTD
YpakeHHS IHIIMX JepeB Ta 3HUIICHHS I BUIVIIIOM CaHITApHUX pPyOOK
HaBiTh 3J0POBUX OO0’€KTIB, IO MIOKPECTIOE HEOOXIHICTh CTBOPEHHS Ha
JOCHDKYBaHIll JUIHII HPUPOJHO-3aMOBITHOTO 00’€KTYy Ta BIPOBAHKEHHS
3aX0MiB EKOJOTIYHOTO MEHEMKMEHTY.

Ha Teputopii mepcHeKTHBHOTO Wi 3amOBiIaHHS 00’€KTY y Mexkax
JMCOBUX IEHO3IB BUSBICHO PIIOKICHI CHHTAKCOHH, BKIIOYEHI 10 3eneHoi
kauru Ykpainn [19], — yrpynosanus Querceta roboris 3 nomiHyBaHHSM
Allium ursinum ta Querceta roboris 3 nominyBanusm Vinca minor.

V HaripHiii aibposi 3 yuactio Carpinus betulus BusiBieHo 3pocTaHHs
perionansHo pinkicaux Buais Vinca minor L. ta Lamium galeobdolon (L.)
L. 3okpema, mooauHOKi ex3emiusipu Lamium galeobdolon Gy BusiBieni B
3aIUIABHOMY BUBIIHSAKY. Vinca mMinor mae Ha TepuTOpii MOCIHIDKEHHS
CyUIbHE MacoBe MOLIMPEHHS HA 3HAYHMX JICOBUX Iuiomax. Takox, mopsy
i3 rpabom, 3pocTaroTh Moo MHOKI ex3emiusipu Cerasus avium (L) Moench.
Ha yamicci HaripHOi MOpOBU BAANOCS BUSIBUTH Micle3Haxo/ukeHHs Primula
veris L., skuil Tex oxopoHsieThest Ha [onraBiiunHi.

Ilin yac gocmimKeHb JIydHUX LIEHO3IB Ha 3a1jaBi p. XOPOJL, siKa MEKY€
3 micoM «3acaray, BHSBICHO MiCls 3pOCTaHHSI YOTHPHOX BHJIB POCIHH,
BKIoueHux Jio YepBonoi kuuru Ykpainu, —Dactylorhiza incarnata (L.) Soo,
D. fuchsii (Druce) Soo, Orchis palustris Jacq., Gladiolus tenuis M. Bieb., a
takox yotupu Buay — Valeriana officinalis L., InulaheleniumL., Nymphaea
alba L., Potentilla palustris (L.) Scop., sixi oxoponstotbcss B ITosmaBehKii
obmacri.

Cepen Boauux (iToleHO3IB BusBICHO yrpymnoBanHs Nymphaeeta
albae, Bxmouene 1o 3enenoi kauru Ykpainu [19].

Takum 4YWHOM, papuTeTHa Qpakiis QJopu Ha IOCTHKyBaHil
Teputopii cxiagae 20 BUAIB, IIICTh i3 SKUX BKIIOYECHO N0 YepBOHOT KHUTH
VYKpaiHu 1 YOTUPHAMIATh — 10 PETIOHAJIFHOTO CITHCKY .

I3 MeTorO 3nificHeHHS e(QEKTUBHHUX 3aX0iB IPUPOJOKOPUCTYBAHHSI
Ha TMEpPCTEKTUBHIA JyI1 3amloBilaHHA Ta BKIOYEHHS 70 ckiamy PJIII
TepUTOpil TPOBENCHO 1i YaCTKOBE CTPYKTypyBaHHS i3 BpaxXyBaHHIM
npobnemu 3 3oHyBaHHsIM y PJIIT «[amsaipkuii», «OCKUIbKA BH3HAYCHE
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30HYBaHHsS HE JO3BOJIIE 3a0€3MEYUTH HAC)KHUH DPIBEHb OXOPOHH IApKy i
e(eKTMBHO MPOBOJUTH 3aX0JM EKOJOTIYHOTO MEHe[KMEHTy» [21].
3amoBimHa 30Ha ckiIagae TyT jmme 8% Big TepuTopii mapky. Tox maHa
CUTyaliss BpaxoByBamacsi HaMH I 9ac MPOEKTYBAHHA MEPCIECKTUBHOT IA
BKmodeHHs 1o ckmany PJII pimtakm B moymHi pigku Xopon. Tak, Ha mannit
gac y MeXaxX MPOEKTOBAHOI TEPHUTOPil 3HAXOMATHCS YOTHPH 3aMOBITHUX
ypounma («IlmakoBe», «3abpim», «Spu-3aratkm», «IlepeBankosey),
nmam’atka npupou («ly6 uepemrdatnity) Ta oguH 3akasHUK («PycnHOBO-
JyOwunay) 3aranpHoto miomero 879 ra, mo ckimagae 19,5% Bin ycieil miomii.
OmHak pe3yibTaTH MPOBENCHNX HAYKOBHX PO3BIIOK KIFOYOBOI MUITHKH OLTL
cema Menemki BKa3ylOTh Ha iCHYBaHHS U IHINIMX CO30JIOTIYHO HIHHUX
JMCOBHX, JyYHHUX, OJOTHUX, BOJHHUX €KOCHCTEM. TakoX y IOCIIDKESHHSX
[HIMUX aBTOPIB 3aIPOIOHOBAHO CTBOPEHHS HOBUX 3aKa3HHKIB: HA IIBHIY Bif
cena Pyuku — «PyukiBcbkuin» (a00 x 00’€THaHHS i3 3alIOBITHUM YPOYHUIIEM
«3abpim») [2, 3], Ha miBoeHsb Bix cema bepesosa Jlyka — «bepe3oBomynbkuiiny
[25], Oims cema Menemku — «MenemkiBCbkui» (a00 X 00’€qHAHHS 13
3anoBigauM ypouummeM «[lepeBankose») [7, 8, 11]. OxpiM TOorO, AOULTBHO
PO3IMIUPUTH MEXi 3aoBigHOTO ypouua «Ipu-3aratkm» Mk cenamu Pyuxu
Ta Bepesona Jlyka, a Takox IpueHATH 10 OOTaHIYHOTO 3aKa3HHKa «PycoBo-
Jy6buna» 3amnaBHi jgicu Mix cemamu IletpiBka-PomeHchka Ta CepriiBka.
Takuil migxix IPYHTYETHCS HE JIMIIE Ha CO30JIOTIUHIM LIHHOCTI TepUTOpii Ta
HEOOXiTHOCTI 30UIBIINTH 3alOBigHY IUIOLTY, a if Ha aHami3i TomorpagidHUX
KapT MHHYJOTO CTONTTA. Tak, cepex JIiCOBUX MacHBIB MPOMOHYIOTHCS JO
3aloBiTaHHSA caMe Ti 3 HHUX, fKi icHyBaiu mie B 30-X pokax MHUHYJIOrO
CTOJITTS, OCKUIBKM caMe€ I JUBIHKM YIPOJOBX TPUBAJIOTO Yacy
30epiraloTbcsl MPAKTMYHO B HE3MiHHOMY BUNIAL. Jlo TOro 3, NMHUTaHHS
30€pe)KCHHS JIICOBUX €KOCHUCTEM € Ha JJAHWH 4Yac JOCHUTh aKTyaJIbHUM, aJbKe
3a JaHUMH YKpaiHCBKOro aHamTHYHOro moptany «CiaoBo 1 Jlio» BHACIIIO K
Hamazay pocii, BIiHOIO OXOIIJIEHO OJM3LKO TPHOX MIIBHOHIB IeKTapiB JICY B
Vkpaini. [Ipubmsno 23,3 TUCsSYi TEKTapiB JICIB BHIAJICHO, YACTHHY 3 HUX
BTpayeHo [16]. Tox 30epeskeHHs JIiCiB y perioHax, sKi He MOTepHaId Bil
OKymarlii, € JOCUTh BAKJIMBUM, OCKUIBKM TaKUi TWimxia 3MOXe xoda O
YaCcTKOBO KOMIICHCYBAaTH iX BTpaTH B 30HI OoHoBUX miii [6]. 3a ymoBH
CTBOPCHHS HOBHX 3aKa3HHKIB, 3allOBilHA 30Ha B MeEXaX MPOEKTOBAHOTO
00’exty cranoBUTHME OyM3bK0 1700 ra, atie maibke 38% Bix yciel TepuToOpii.

Jlo 30HM perynbpoBaHOi pekpeallii peKOMEHI0BAaHO BIIHECTH OCTPIBKH
nepmoi  Haj3amiaBHoi  (MimaHo-60poBoi  Tepacu) i3 IUTYYHHMU
HacampkeHusamu Pinus sylvestris L. B okommmsx cema bepesosa Jlyka
Mupropoacbkoro paiony. OnHa i3 TaKMX IUITHOK, Ha XKayb, OyJja BHp yOaHa
B MuHyjoMmy gecstwirri [6]. Tosk, i3 MeToro 3amoOiraHHs IOJajbIIOMY
3BEZICHHIO IMOTPIOHO BHBECTH IX i3 TOCHOMAPCHKOTO BHKOpHCTaHHA. OKpiM
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TOTO, JI0 30HM PEryJih0BaHOI peKpealii MOXKHA BKIIOYMTH HATipHI TiOpoBH,
SIKI He BBIWIIIM JIO 3amOBiTHOI 30HH, CTEMOBI JULIHKU KOPIHHOTO Oepera
p. XopoJt Ta, 4acTKOBO, 3aIlIlaBHI Jykd. Ha BkazaHUX TepHTOPISIX MOXKHA
3aKMafaTH  EKOJIOTIYHI CTeXXKH, eKOJIOTO-TYPHUCTHYHI MapumpyTd Ta
3MIMCHIOBATH €KOJIOTO-BAJIEOJIOTIYHE IIPOCBITHUIITBO.

3HayHy 4YacTHMHY TIEPCIEKTHBHOI IUIi 3alOBiTaHHSA TepHUTOPii
3aiiMaTHMeE 1 rocrnoapchbKa 30Ha, a/DKe Taki cena sk Pyuku, bepes3osa JIyka
Ta MeemKky IOBHICTIO BXOMITH OO0 1i CKiIagy. BuHocHTH 1X 3a MEXI
MPOEKTOBAHOTO 00’€KTy HE Oa)xaHo, OCKUIbKM TOJi BiH MaThuMe
IIepeprUBYACTHI XapaKTep.

Takox, cTBOpeHuii Ha Mexupiddi [lcma ta Xopody 3aka3HHK
«KabaniBka» B Mexax JIIOTEHCBKOI CUIBCBKOT pajm, pempe3eHTOBaHUIT
OalipadyHO-0aNKOBUMH yPOUYHIIAMH, CTAHE EKOJIOTIYHUM KOPHIOPOM MK
PJIIT «Tapsapkuii» Ta #oro ¢imiero B 10auHI piuku XOpodl.

I3 2019 poxy mnoimMHHO-pidKOBa cHCTeMa XOpOdy B MeXax
IontaBcekoi o6nacti Bxomuth A0 CmaparmoBoi mepexi Ykpainm [18], a
OTXKe i IoCTiDKyBaHa AUITHKA TeX €1l CKIaZ0BOIO Ha JaHWK 4acimotpedye
[EepLIOYEPTOBOT OXOPOHHU.

TakuM YHUHOM, CTBOPEHHH IPUPOHO-3ANOBIOHUNA 00’€KT y Mexax
JOJIMHHO-PIYKOBOT CHUCTEMU XOpOJy MOXKe cTaTH (ili€ro perioHaJILHOTO
nanmmagTHOTO mNapky «[amdibpkuii», H03BOJNUTH OXONMHUTH €()EKTUBHOIO
OXOPOHOIO JIICOBI, JIy4YHi, Ty4YHO-CTETOBI, OOJIOTHI Ta BOJHI €KOCHCTEMU 3
GaraTM NPUPOJHMM H y HOro ckimami papUTeTHUM (QiTOPI3HOMAHITTAM,
3MHACHUTH ONTHMi3alil0 30HYBaHHS YX€ ICHYI4Oi MOJi(yHKUIOHATIBHOT
npupoHo-3anoBinHoi teputopii (PJII «Tagdupkuit»), 30UIBIIUTH TUIOLLY
MPUPOIHO-3aMOBIIHOT Mepexki Mupropojacskoro paiiony ta IlosntaBcekoi
obmacri.
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OXOPOHA JIICIB HIMEYY MHH:
ICTOPUKO-EKOJIOTTYHUM AHAJIIB HA TIPUKJTAIL
TETTIHTEHCBKOTO MICBKOT'O JIICY (GOTTINGER WALD)

SIpomenxo H. I, acmipaHTka,
Cxuisip B. T'., noxtop 6ioJ. Hayk, mpodecop

Cymcokuii HayioHanbHull azpapruti yHieepcumem, Ykpaina

AHoTanisi. Y CrarTi BHCBITJIEHO pe3yJIbTaTH JOCHIUKEHb P O3BHIKY
[eTTiHreHCHbKOTO  Jlicy B iCTOPUKO-EKOJIONIYHOMY —KOHTEKCTI  SK OJHOTO i3
HaimiaHimmx JticiB Hwkapoi Cakconii B Himeuunni. JlocmimkeHo 3BiTH 3 icTopii
po3BUTKY Ta KopuctyBanHs Jicy Binm XVI cr. go cporonenns. [IpoBeneHo OIHKY
MEHE/DKMEHTY MIChKOTO JICY Ta HOro CTPYyKTYPHHX €IEMEHTIB, 30KpeMa Mpalicy.
[Mpoanani3oBaHO eEKOHOMIYHY CKJIQJOBY KOHIIEMIl CTaJOro  BHKOpPUCTaHHS
TerTiHreHchbKOro Jiicy. 3a pe3yJbTaramMd JOCHI/UKEHHS 3’SCOBAHO, W0 TEOp i
BUKOPHUCTAHHA KYJNbTyPHUX JIAHAWA(PTIB € MAIONOIIMPEHOI0, alle  IOCUTh
edexkTHBHOIO TpH peanizaiii cBoix ekonoriuaux ¢yHKmii. Jlicorocmomap chkuit
MEHE/DKMEHT Mae Oy Iy BaTHCS Ha TPHUHIMIAX SKOJIOTTYHO Ta EKOHOMIYHOI CTaJIOCTi
Ta BIOKPUTOCTI JaHUX 3aUis 3arno0iraHHs KOHQIIIKTIB IHTEPECIB TP OMAJIHL.
Bukopucranas KoHIenii 6i0ToMiB ep eBHHM, 110 Hap a3i € CTPYKTY P HAM eJIEeMEHTOM
ynpasJiiHas [€TTIHreHChKOro MiChKOTO JTicy, MOXe OyTH aanToBaHa 10 €NEMEHTIB
yKpaiHChKOTO JIICOBOT'O FOCHO/IAp CTBA.

PROTECTION OF GERMAN FORESTS:
HISTORICAL AND ECOLOGICAL ANALYSIS ON THE
EXAMPLE OF THE GOTTINGER URBAN FOREST
(GOTTINGER WALD)

Yaroshenko N. P., postgraduate,
Skliar V. H., doctor of biological sciences, professor

Sumy National Agrarian University, Ukraine

Abstract. The article highlights the results of research on developing the
Goettingen forest in the historical and ecological context as one of the most valuable
forests of Lower Saxony, Germany. Reports on the history of the development and
use of the forest from the 16th century have been studied to the present day. An
assessment of the management of the urban forest and its structural elements, mainly
the primeval forest, was carried out. The economic component of the sustainable use
of the Goettingen forest is analyzed. Based on the research results, it was found that
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the theory of using cultural landscapes could be more widespread but quite effective
in realizing its ecological functions. Forestry management should be based on
ecological and economic sustainability and openness of data to prevent conflicts of
community interests. The concept of wood biotopes, which is currently a structural
element of the Goettingen urban forest management, can be adapted to the elements
of Ukrainian forestry.

Ionan 2/3 teputopii Himewuwmnu, mo 3aiimae maibke 25% momri
3axiqHoi €BpomM, B MHHYJIOMY Oyim BKpuUTI OyxoBuUMH jicamu. Hapasi
JAHUH TOKAa3HUK CYTTEBO 3MEHIIMBCS 1 CTAHOBUTH 7% Big MOYATKOBOI
IUIOIIl, IO 3yMOBJIOE MEPEOCMHUCICHHS KOPHCTYBaHHS JicaMu SIK
3a0e3neyeHHs 6i0pI3HOMAaHITTS.

UsepTh JiciB HiMmeuunHu HajexaTh MYyHIIMIIAIITETaM 1 MicTaM, sIKi €
HaHOUIPIIMMU JIep>KaBHUMU BJIACHUKAMU JICIB Michsl ¢eaepaibHuX 3eMedb.
OpmHUM i3 TAKUX JICIiB € Micbkuii jic Micta [erriHren momero maiixe 1600
reKTapiB, SKUM Kepye€ MiCbKe JICHHUTBO BIANOBIAHO J0 Y3TO/DKEHHUX
eKOJIOTTYHUX KpuTepiiB. I3 9 cepmus 1995 poky MicTto mnorommiocs
YOPAaBIITH CBOIMHU JliCAaMU BIAIOBIAHO JIO KOHUEMIi, SIKa MOKa3ye, K MOXKHA
y3rOJIMTH BUMOTH CYCIIUIbCTBA, MO0 BINIOYHHKY Ta 30epeKeHHs IPUPOIH,
a TAKOXX CKOHOMIYHOTO BHKOPDHUCTAHHS JECPCBUHH. DBHBUEHHS TaKHX
MEepeOBUX MPAKTHK Ta CIPUSHHS iXHbOMY BTUICHHIO € aKTyallbHUM SK i3
TCOPETHYHOI, TaK 1 MPAKTHIHOI TOYOK 30Dy .

MeTa HaIIoOro NOCHIIDKCHHS — aHA3 aJallTHBHOTO MEHEIHKMCHTY
[eTTIHIEHCHKOTO ~MICBKOTO JICYy Ta MOTEHI[aly BIPOBA/PKEHHS JaHOI
koHIenmii B Ykpaini. Take y3araJbHEHHS JOCBIAy JICOKOPHUCTYBaHHS IS
3a3HAYCHOTO JIICOBOTO MAaCHBY MPOBEACHO BIIEPIIE.

INoemHanus THITIB 3eMJICKOPHCTYBaHHS 3a MCBHAMH
3aKOHOMIPHOCTSMHU Ta X KOMOIHYBaHHS MPU3BOIATH Y CBOTH CYKYIHOCTI JI0
crenudiunoi nanmuadTHOT CTPYKTypH NPHPOAHOI 30HU [E€TTIHIEHCHKOTO
micy (Gottinger Wald). Taka manmmadTHa CTpYKTypa BimoOpakae HACIIIKH
noTped Jo/eil, sIKi BUKOPHCTOBYBAJIM JaHHUH HPOCTIP 3 yYpaxyBaHHSIM yMOB
mapmuadTy. JlanmuadTHY CTPYKTYpYy MOKHA BUKOPHCTOBYBATH HA JAHOMY
eTami K iCTOTHHH MOKa3HHK YISl OIIHKK CTAJIOr0 PO3BUTKY KYJIBTYPHHUX
nanmuadTiB, SKi € ToMiHaHTHOO JanamadTHoo dopmoro (puc. 1).

PosmmsHyBIIM  fmetanmi  popMyBaHHS KyJBTYpPHOTO  JaHMIAQTy
[eTTIHreHCHKOTO JICY, CIIOCTEPIraeThesl JBA THIIM BUKOPUCTAHHS 3€MENbHOT
JUITHKYA: CUTbChbKe Ta JicoBe rocnoaapctBo. Hacenenns IeTrinrena 3asHaio
00Me)XeHb Y BHKOPHCTAHHI CUIBCHKOTOCHIOMAPCHKHUX 1 JICOBHX TOCIIOAAPCTB.
Teputopiss  micy, 10  MANOPSIKOBYBajacs  JICOTOCIOAAPCHKOMY
MEHEKMEHTY, € aHTPOIIOTEHHO ypaxeHoto. Cepell eKocHucTeM, sKi MOXHA
Oyno © Ierko pPO3BUBATH BIMIOBIMHO O COMIAJBHOTO Ta TEXHIYHOTO

236



PO3BUTKY, CBHOTOJHI Maibkeé HeMae O3HaK MEePBUHHHUX JaHmMIadTiB:
IHTCHCHBHO KyJIbTHBOBaHI YacCTUHH JaHAMAa(QTy BHKOPUCTOBYBAJHCS ISt
BUpOOHMIITBA TOBapiB. Y paioHax HiMmedunnw, ne npupoHuil jagmqmadT He
BapTHH KyJNbTHBAIii a00 IBOMY MEPEIIKOKAT EKCTPEeMalbHI yMOBH
MICIIEBOCTI, IPUPOJHI EIEMEHTH, Oe3MepedHo, MOXKHA 30epiraTa.

Pucynok 1 — T'errinrenchkuii jic na mani M. Terrinren, Huxns
Caxkconist, Himeuunna (mxepeno: Greenpeace, LGLN Niedersachsen 2012)

KymprypHuit manmmadgT ommcye Teputopito, Imo Oyna KyJIbTypHO
3MiHeHa BIAIOBITHO [0 AaHTPOIO3ANMTIB, ane BHUKOPUCTAHHA SAKOI
€KOJIOTTYHO aJalTOBaHe J0 MPUPOIHU Ta HAJEKUTh 0 JOIHCTpYalIbHOI emoXu
fioro BukopuctaHas. JlanmmadTHi TepHUTOpii, AKi 3MAI0THCA «IPUPOTHUMID)
3a CHOTOJHINTHIMHU CyO'€KTMBHUMHU CTaHAapTaMH, 9acTo OyIM IpeaMeToM
BUKOPHUCTAHHS JIOJMHOIO MPOTATOM OIIBII-MEHII BIIJAaJ€HOTO Mepiomy
gacy. BoHH BHpPI3HAIOTECA cepex IHIIMX eKCIUTyaTOBaHHX JaHMUA(TIB i
CBOTOJHI € IIHHUMHU CIPYKTypPHHUMH €JIEeMEHTAMH, aje 3pELITOI0 € JIHIIe
npoaykToM (OPMH BHKOPHCTAHHS 3€Mellb, Bif SIKOI Maike MOBHICTIO
BimMoOBHIIMCS.

[Ilo6 MaTh MOKJMBICTb OLIHUTH KyJbTYpPHI JaHmuadTH, HEOOXiIHO
3pO3yMITH iX MOXOKEHHS Ta pO3BATOK. Y [eTTiHrencekomy mci 1e
CTOCY€EThCS, 30KpEMa, TEPUTOPIiH, SKI BAKOPUCTOBYIOTHCS IS CUILCHKOTO Ta
JICOBOTO TOCHOJAPCTBA, IO OXOIUIIOE OCHOBHY YAaCTUHY TEpPHUTOpii Ta Mae
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BITHOIIEHHS 70 3MIH BHIOBOTO Ta OIOIEHO3HOTO pi3HOMaHITTI. Ha MoMeHT
1784 p. 3HauHi yacTWHHM [eTTIHrEHCHKOTO Jicy Bce lie mepebyBamd Tin
BIUIMBOM CUIBCBKOTO Trocmojapcta. Ilicims mepiofgy CITyCTOIIEHHS JiciB
yepes3 HaMIpHY eKCIUTyaTallifo, iest CTaJloT0 BUKOPUCTAHHS JISPEBUHH BIKE
nmepeBaxana mpoTairoM XVl CTOmTTS 1 3HaWIIIA CBOE BiTOOpakeHHA ¥y
3arajbHUX JICOBHX TIpaBHWJAX, SKi 3a00pOHMIM BHPYOKy Ta BiTHOBJICHHS
miciB. Ha mowatky XVIII cromitrs y 3B'I3Ky 3i 30UIBIICHHSAM NOTpeOH B
naymBi Ta Oy/iBENBbHIM JEepeBHHI NepeBaxxaid (OPMH JIICOKO PHCTyBaHHS,
OpieHTOBaHI Ha BHPOOHHMITBO JepeBHHH. 3ale3NedeHicTh  mofaeit
IIPOJIOBOJIGCTBOM 1 CHPOBHHOIO 3 cepequHH XIX cT. mepembadano
Opi€HTAamif0 Ha JICO3arOTIBMI0O Ta BHUKOPUCTAHHA TepHUTOpii Jicy SK
macosuia. YacTkoBo mionti [€TTIHreHCBKOTO JCYy BUKOPUCTOBYBAMCS JUIst
BUPOIIyBaHHA 3epHA 3 00pobitkoMm micoBux mmom. KpiMm TOTO, OMHEME 3
(hopM BUKOPHCTaHHA JICOBUX IUIONI, Ky CHOTOJHI Ha3UBAIOTh «BTOPUHHUM
BUKOPHUCTAHHAM» y TICOBOMY I'OCHOJAPCTBI (IIOJIFOBAHHS, JICOBE MacOBHIIE,
OKpeMe BHKOPHCTAHHS IIACTHIKA Ta KOpPH, JOOYBAaHHS CMOJHM TOIIO)
BINIrparoTh 3HAYHY POJIb B YIPABNIIHHI JIiCYy.

V cBoiil ronosigi 1926 poky mpo po3BUTOK MickKuX JiciB [eTriHreHa
TOJIOBHUH JicHWYMHA Micta Bamptep @pyxrc 3asBuB, MmO NPHYUHOIO
HEperyJbOBaHOIO IOPOCIEBOTO JICOBOTO TOCIOJNAPCTBA €, INEPEBaXKHO,
JiCOBE MACOBHILE [y BIATOMiBII BelMKOi poratoi XxyJaoOu, CBHUHEH i
BUpOOHMITBA JMCTAHOI migcTunku. 3 1920 mo 1925 pik, y mepion, Koiu
MEHE[DKMEHT Jicy Bxke OyB 3akpimieHuM 3a DpyxcoM, JIICHUYUA He
PO3BHBAB €KOJIOTIYHE JICOBE TOCIOAAPCTBO B [€TTIHreHCBKOMY JIici, sKuii Ha
TOW MOMEHT 3aiiMaB 2/3 nicoBoi 1o MicTa.

[MpuHIMNaMy KOHIENLIl eKOJOTIYHOTO JOTTALY 3a JICaMH €:

- BIOCYTHICTb CYLUIBHHX BHPYOOK,

- BiOMOBa BiJl 3aCTOCYBAaHHS MECTHLHUIIIB,

- MiHIMI3allis JICOroCHOJapChKUX BTPYYaHb 0 HEOOXITHOTO PiBHS,

- 30CEpeDKeHHs JOILiAy 3a JCOM Ha HaWKpammx JICOBHX

opojax,

- CyYBOpa OXOpOHa IPYHTY, JICOBOI IIJCTHJKHA Ta BHYTPIIIHBOTO

KITMaTy JIcy,
- IHIMBiMyalbHa  3aroTiBis JCPEBUHH TUIbKH  HAWMIIHIIIKX
CTOBOYPIB (BUKOPUCTAHHS IUTHOBOTO PO3MIpY).

ITonpu KpUTHKY NPHUHLMIIB JICOBOTO MeHemKMeHTy B. ®pyxrca i
YaCTKOBE BHKOHAHHS 3alPOINOHOBAaHMX JICHUYMM HPUINCIB, Ha ChOTOJHI
Mickkuii jtic TeTTiHrena € oHUM i3 HalIABHIKMX 3pa3KiB JiCy, HAOIMKEHOTO
JI0 TIPUPOJTHOTO JIOTIBIIY .

3a IepeBHUMY NOPOJAMHU MICHKHUIL JIC 332 CTPYKTYPOIO Iy>KE CXOXKHH
Ha CBOTO TIOMNepenHuKa — mpaiic. J[ms GaraTboX BHAIB POCIHH, TPHOIB i
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TBApHH, SKi 3HAXOATHCS TIiJ] 3arp0O3010 3HUKHEHHSI B IHITUX MICISX, MICHKHMA
JiC TPOTOHYE Oe3MedyHwWid M 3aBAgkd Oe3lmepepBHOCTI cepeoBHUIIa
iCHyBaHHS Ha JUITHKaX CTapoTo JICy.

V Micbkomy Jici TeTriHrena GJM3BKICTH 10 NPUPOIM € OCHOBHUM
MPHUHIAIIOM IOy 3a JicoM mpoTiroM octaHHIX 80 pokiB. IloTeHmiliHa
HMPHUPOJHA POCIMHHICTE 1 JKUTTEBI IpOLECH, IO B Hilf BinOyBaroThCH, €
OPIEHTHPOM JUII YIPABIIHHSA JiCAaMH.

VYopaBmiHHS JicaMU 3MIHIOETECS TAKAM YHHOM, 00 HaWKpamuit
MOXJIMBHM EKOHOMIYHMII pe3ysbTaT JIiUIBHOCTI OyB JOCATHYTHH i3
MIHIMyMOM IIpami, eHeprii Ta Kamitaixy, ToOTO Iy’ke NMPUPOITHHH ITiIXil
(IpUHIMI MIiHIMYMY, €KOHOMII).

Konmnenmiss ymnpaBmHHS MICBKMM JCOM 0a3yeThCst Ha JAEBi3i:
«Haiikpama MOXIMBa EKOJOTiYHa B3a€EMOJiS B JICOBOMY YyTPYIOBAaHHI
rapaHTy€ HailBUIy JOJaHy BapTiCTh I EMTHHX JepeB y Jici». B
eKCTpeMallbHOMY MpPHPOJHOMY mporeci Bimbopy opiertoBHO 400 000
CaDKaHIB JepeB Ha TEKTap, SKi NPUPOJHUM YHHOM 3 SBISIOTBCS A
CTapUMH JepeBaMH, JICHUYMN CyHpPOBOJUKYE Ta JOITAaEe JHWIIe 3a
«Hab b npumataHuMn» 40-80 okpeMUMH AepeBaMu, JOKH BOHH HE Oy Iy Th
roToBi 70 300py Bpoxaro. TakuM YWHOM, OmNepaliiiHa Iilb JOCITaEThCS
OUBIXOM 3aroTiBii MEHIIO1 KUIBKOCTI JepeB i3 MaKCUMaJbHOIO JI0JaHOIO
BapTICTIO, a HE LULIXOM MAaKCHUMajbHOI 3aroTiBii JepeBUHU (MPUHIIMII
IpiOpUTeTy SKOCTI HAJ KUTbKiCTIO). JlepeBo rotose a0 300py BpoOXKaro, KOIU
BOHO JIOCSTHE MiHIMaJbHOTO aiaMeTpa ctoBOypa 60 cMm i3 Xopomor ado
nyxe xopomoro cturiictio. Ilo6 mocsrty BkazaHOTO JiameTpa, JIEpeBy B
MicbkoMy Jiici moTpibHO Bix 110 pokiB Ha my>ke 3a0e3neueHuX OPraHiqIHOIO
peyoBHHOIO AUsiHKaX Ta A0 180 poKiB Ha AULIHKAX 3 HU3BKUM 3alacoM
MO>KMBHUX pedoBHH. Haiibinbima Hebe3mneka 3HEI[iHEHHS] TOBCTUX CTOBOYpIB
JlepeB BUHHMKAae dYepe3 Oe3nocepeHe BTPYUaHHS B JEPEBHY MOIMYJHLIIO.
Bynp-sike MOpYIIEHHS OCHOBM LIHHOCTI NPHU3BOJUTH JIO BEJMKUX BTpar
skocTi. OCKUTbKM (YHKI[IOHYIOYa €KOCHCTEeMa Ma€ BHpIllajbHE 3HAYCHHS
Ul €KOHOMIYHOTO YCITiXy, yci il CTPYKTypHI KOMIIOHEHTH KOPHUCTYIOThCS
3aXICTOM 1 HE 3aJMINAIOThCS 11032 YBAroo: Tak OIOTOINHI JepeBa Ta MepTBa
JIEpEeBUHA € CEPElOBUILEM ICHYBaHHS «PO3KIafadiB JEpeB», 10 MICTATh
THI3ZI0BI MOPOKHWHM YIS MTaxiB 1 KaKaHiB, fAKi, y CBOIO Yepry, peryrooTh
MOTYJISIIT KoMax.

BaxmBUM  IpUHOUIIOM y  MICBKOMY JIici € MaKCHMalbHa
JIOMyCTAMICTh TPUPOJHHUX MpolieciB. Ha BiaMiHY Bif IHIIUX JHCIBHUYHX
CHCTEM, KOHLIETIIIiS YIPaBIIHHS JIICOM TPAIo€ 6€3 TOYHOT0 OMUCY MU 1010
CTaHy OKpPEMOTO HAca/[PKeHHSA, TOOTO SK JIC Ma€ BUNNIIATH 3TiOHO 3
IUIAHYBaHHAM 4Yepe3 BHU3HAUCHHUH BiIPI30K wYacy, He 3a3HaudaeTbes. Ckmap
NPHUPOJHOTO JIiCy pearye Ha BIUIMB JOBKUDIA 1, BIAIOBITHO, ITOCTIHHO
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sMmiHtoeThCs. [1I00 posmi3HATH I 3MIiHM Ta BpaxyBaTH iX THpH JNOTSI 3a
JicoM, i3 1996 poky B MiCbKOMY JIiCi CTBOPEHO €TaJOHHI JIUITHKY, sKi OLIbIIe
HE MUITaloTh TOCMOAAPIOBAHHIO: IIi TEPUTOPil HaWmimIe BiMMOBIIAIOTF HA
3allUTaHHS, K IPUPOJIA pearye Ha 3MIiHM HaBKOJIMITHBOTO CEpeIOBHINA.

Ilpn BuOOpPI KOHTPONBPHHUX TEPUTOPi IOyXkKe BaxJIMBO, OO IIi
TepUTOPil TAKOXK TPEACTABISIIM KEepOBaHI JHCOBI HACapKEHHS Ta MaiHd
ONHAKOBY ICTOpif0  TOXO/UKeHHA.  Taki  TepHTOpil  0OCTEXKYIOTBCS
JCIBHUKAaMM HE Pimie OJHOTO pa3y Ha PiK, a MOAECATs POKIB IPOBOUTHCS
IHTEHCHBHA KOHTPOJIbHA BHOIpKOBa iHBEHTApH3aWis 3 MPOOHUMU IUIOMAMY,
Ha SKUX PEECTPYIOThCs HasiBHI 3MiHU. Lli 3MiHM TOPIBHIOIOTHCS 3 MOMISIMU B
Jcax i3 HasBHUM JIICOTOCIIONAPCHKIM MEHEDKMEHTOM TOTO XK I€HE3HCy .

SKmo KyJbTUBOBaHI IUIONII HAATO BiIPI3HSAIOTHECS Bil €TAIOHHUX
TEPUTOPIi 3 TOUKH 30pY BUAOBOTO CKJIAAY, BIKYy JAepeB, CTPYKTYPH Ta YaCTKH
nepeB  OioTomy, Ciig  pO3DSIHYTH  MOJKJIMBICTD — IIEPEOCMHCICHHS
JCOTOCTIOMAPCHKUX BIPYYaHb. Y MiCbKOMYy Jici Ierrinrena B jamuii 4ac €
TpU KOHTPOJBHI TepHTOpil 3arampHOr0 momero 104 ra, mo cxmagae 6,5%
IUTOIITi MIiCHKOTO JICY, SIKi € €TaJJOHOM I IJoIi kKepoBaHMX JiciB y 1300 ra.
Konuenuis po3sutky [eTTIHIEHCHKOTO —Jicy mepeabayae  ImoJaniblie
3ayumeHHs npuomsHo 10% MICBKMX JNCIB I NPUPOIHOTO PO3BHUTKY Ta
BUKOPHCTaHHA IX SK €TaJOHy JUIg JICiB, Je HasBHE JICOTOCIOJAapChKe
BTpYYaHHs.

3amicte (ikcoBaHuX crenuikariii 11 MUTBOBOTO 3amacy iCHYIOTh
MpaBWiia MOBEJHKH JICIBHUKIB Yy MPUPOJHHX JHcaxX 3 JICOTOCIHOAapCHKUM
KOpUCTyBaHHAM. Lle BKIIFOUa€e yTpUMaHHS Bil YChOTO, [0 EPEUIKOHKAE a0
3aBa€ UIKOOU NPHUPOJAHOMY PO3BUTKY: 3a00pOHA CaauTH UYXXOPigHi Wit
JaHoi TepuTopii nepeBa, 3a00poHa BAM MO JICOBIA MiNCTHANI TO3a
JIOpbKKaMHu a00 Tpoi3zaMu, MpOKIaJeHMMH KoxkHi 40 MeTpiB, IOBHA
BIICYTHICTh YIOOPEHHS UM BallHyBaHHS, a TaKO’K BETO HAa BUKOPHUCTAHHS
XIMIKATIB.

OmHi€r0 3 BaXIMBAX YMOB TIOJANBIIOTO ICHYBaHHSA Jicy €
3a0e3neyeHa MOXKJIMBICTE  OMOJIO/DKYBATUCS  BHKIIOYHO — MPHUPOIHHM
HaciHHEBUM MatepiajoM. Jlumie 3a nepeBOM BHCOTOIO 12 MeTpiB MOKHA
BU3HAYHTH, SKi IepeBa MarOTh HAMOUIbINY XKHUTTEBICTh. BimiOpani Hahkpariii
JiepeBa OTPUMYIOTh IIPIOPUTET, SKIIO IXHBOMY POCTY 3aBa)Ka€ TaKe XK EPEBO,
ajge Tipmioi SKOCTL. YcCi JICOBI 3aX0IM BHUKOHYIOTHCSA MIHIMATICTHYHO .
Haiikpamii nepeBa He MOBHUHHI MiAIaBaTUCS OYIb-IKOMY BTPYYaHHIO: TAKUM
YUHOM CTBOPIOETHCS JIiC, SIKAH 30BHINIHIM BHUIVISIIOM 1 CTPYKTYpPOIO Haramye
Mpavic i, He3BaXKAF0UH Ha 3aroTIBIIO IIHHOT ACPEBUHM, HE HATO BiIIAJICH U I
BiJl )KUTTEBHX MPOIICCIB, AKi BIIOYBAIOTECSA BJICi O€3 il BUKOPUCTAHHS.

Ha Kondepennii Opranizanii O6’eqHannx Hamiif 3 HaBKOJMITHHOTO
cepenosuia B Pio-ne-XKanetipo B 1992 pomi 6yno noropkeHo KoHBeHIIi0
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mpo GiOpI3HOMAHITTS, WO Mepeadavae, OKpPIM CTAJIOTO BHKOPHUCTAHHS JICIB,
3aXUCT 1X 4acTHH. TaM, e IUITHKM TpajiciB BXe HE BIMIOBIMAIOTE KaTeropii
He3aliMaHoTo Jicy, sk y HiMeudnHi, MOXIMBICTE PO3BHTKY HOBHX HpAIiciB
SK «IPAJICiB 3aBTPANIHBOTO JHS» Ma€ OyTH CTBOpEHA IUIIXOM BiIMOBH BiI
BUKODUCTAHHS JEPEBUHU B KOMepLiliHUX Jicax. Micto IerriHred B3sio Ha
cebe 3000B’sI3aHHA MIATPHMYBATH IF0 METy: IUIOMA MICBKOTO JICY HHHI
ctaHoBUTh 1580 ra.

Micekuii gic TerrinreHa BrIoyae JiCOBI HABYANBHI TEpHUTOPIi, sKi
TAKOXK € 0COONMBO WiHHUMHU 11 30epekeHHA OiopisHOMaHITTI. Jlo HEX
HaJle)kaTh, HANPHUKIAN, OPXICHHO-TMIOBO-OyKOBHH  Jic, SAKui Oyio
BIJIyY€HO 3 BUKOPUCTAHHS JepeBUHH 1oHa] 60 pokiB TOMY, CTapi MacHBH i3
MIUTBHAM PO3TAIlyBAHHSAM JEPEB i3 BEIMKAMHU MOMYJSMNISIMH KakaHiB,
JepeBa fKi € MPUTYyJIKaMU U1 HTaxXiB Ta JICH Ha CTafil MiOHEpHUX Yy
npupogHOMYy 3anoBimHuKy Kepcmmiarep Promep ®emsn (Kerstlinger Roder
Feld).

Micekuii sic T'eTrinrena e rpomajachkum yicoM. Mickka paga, Sk
NpPEeACTABHULIBKMI OpraH TpOMajisiH, BU3Ha4ae MailOyTHE Ta MOBOJDKECHHS 3
JICOM, a8 OTKE, KOHICMI[I0 TOCHOJapIOBaHHs. BaroMor 4acTHHOI JAHOTO
MEHEDKMEHTY € PeryJiIpHuil 3BIT PO pe3yJbTaTH JICOBOIO MEHEIHKMEHTY,
10 BKIIOYAE MOKA3HUKK IHBEHTApH3allii, JOXOAM Bil MpOJaaxy JEPEBUHH Ta
eKCIUTyaTalii Jicy, BUTpaTH Ha 3a0e3ledyeHHs JICOBOTO MEHEDKMEHTY, a
TaKOX pe3yJbTaTH 3arOTiBII AepeBHHHU abo Micid il BUAadi 3 MICBKOTO Jicy
€ myOJNIYHUMHU JaHUMH 1 TOBIZOMIIAIOTBCS KOMITETY pPaad Ha 3arajJbHUX
rpoMaJcbkux 3acimanHsx. CaMe 3aBISIKM 3alydye€HOCTI TpPOMaIsiH MicTa
Terrinren Ta MichKii pami BOHHM, BINIOBIAIOYM IIEPE] HUHINIHIMHM Ta
MaiOyTHIMU MOKOMIHHAMHY, Ha paHHIN cTajii HAOIM3WIM JiC A0 MPUPOJHOTO
CTaHy. 3aBIIKH MOCTIfHOMY AOTPUMAaHHIO Li€l METH MICBKHA Jic Hapasi
3HaXOJUThCS Yy CTaHi, AKUH 3a0e3neuye 30epeKeHHs NPUPOIH, ECTETUKY Ta
peHTa0eBHICTh JIICOBOTO FOCHOAaPCTBA, IO MPU3BEIO 10 TOTO, IO MICHKHI
JIC € OJHMM 13 HaWiHHImMX JiciB Hmwxabo1 CakcoHil.

ExoyoriyuHO  IiHHI JHCOBI MAaCHBH MICTIATh BEJIHMKY KUIBKICTh
OIOTOMHUX JIEPEB, SKi € 3aXMCTOM 1 cepeio BUIEM iCHYBaHHS sl 0arathox
iCTOT, a TAKOX BHKOHYIOTh IHIINI Ba)dIMBI (YHKINi B JICOBIH €KOCHCTEMI,
TOMY BOHH MAalOTh BHUpIlIaJbHE 3HAYCHHS I OLIHKA CKOJOTIYHOTO
MOTEHITIATY .

Ilo6 OLIHUTH BHECOK CTAPUX OYKOBHUX JICIB Yy 3aXMCT KIiMaTy, Ha
BUOpaHMX AUBIHKaxX OyJio BH3HAYCHO 3amacu JACPEBHHHU Ta, BIIMOBIIHO,
HAKOIIMYEHHs BYIVIELIO y CTOAUMX jepesax. s uporo B [errinreni Gyio
00paHo M’ATh BUMIPIOBAIHLHUX KBaJpaHTIB, Ji¢ MPOBOJUBCS MOPIBHSIILHH I
aHam3 Ta kapTorpadyBaHHsa. OfHAK MOPIBHIOBAIBHICTh IMX IUITHOK JyXKe
oOMerxeHa: 3 OJTHOTO OOKY, JIICOBHH MOKPUB HE3HAYHHH | CTAHOBUTH MCHIIIE
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AT Ta, a 3 iHmoro OOKy, iCHye CyTTeBe, IOB’S3aHE 13 JIOKAIHLHAM
CUIbCHKAM  TOCIIOAPCTBOM, HAJXO/DKEHHS OpraHiYHUX PEYOBHH, LIO
MMO3UTUBHO BIUIMBA€E HA PICT JIEPEB.

Omiero 3 npuumH (GopMyBaHHA OIOTOITHHX CTPYKTYp YacTo €
MIONIKO/DKCHHST CTOBOypa, sSIKi BHHHWKAIOTh I Yac 3aroTiBii IEpEeBHHH.
Brpyuanns, MiHIMi30BaHe KOHIICTIIIIETO rOCIOJapOBaHHI Ha
CUTbCHKOTOCIIOIAPCHKUX YTIUAX, TPHU3BOIATE IO MEHIIOTO 30HTKY Bix
BUPYOKH Ta TpPEMIOBAaHHA, a OTXKE, N0 MCEHIIOTO YTBOPEHHS OIOTOMHMX
CTPYKTYp, TOMY €KOHOMIYHa [[IHHICTh 3amaciB HaI3BHYAHHO BHUCOKA.

[HIIOfO WiTKOIO 03HAKOIO TOTO, IO JIiC, HAOMKEHUH 10 TPHPOIH, €
KUIBKICTD MEpTBOI IEPEBHHH: IPANiCH Ta NPUPOIHI JICH, SKi HPOTATOM
TPUBAJIOTO Yacy He OyJM 3aceNeHi JOIMHOI0, MAaroTh AyXKe BHCOKY YaCTKy
MepTBOi JnepeBHHHU. TeHIEHHil pPO3BUTKY MEpPTBOi JEPEeBHHU € HOyXKe
XOPOIIMM MOKA3HUKOM JUIi OLIHKKA TOTO, HACKUIBKHM JaJeKO YyIPaBIiHHS
JICOM 3HAXOJMTHCS B HAMPAMKY cHUTyalil, Oym3bkoi a0 mpupoaHoi. OgHak
mapaMeTp MepTBOi JEPEBHHU CHil PO3ITIATH JIHIIE Pa3oM i3 IHITHMH
napameTpaMi — 3aracaMHu JICPEBUHU Ta CTPYKTYPOIO JiCy — /Uil BU3HAYEHHS
MpUPOIHOCTI HacapkeHHs. udepenuianis MepTBOi JepeBUHHE NPU3BOAUTH
JI0 Pi3HUX EKOJIOTTYHMX 3HAYCHb OKPEMO I MEpPTBOi CTOSAYOi Ta Jiexkadoi
JCPEBHHHU: y TIPUPOJHUX Jcax 3a3BUYail 6arato MepTBOi NEPEBHHU, SKa B
pe3ysbTaTi MEBHOTO PO3KIAJIAHHSA YTBOPIOE HaWKpalle CcepelIoBHUILe
iCHyBaHHS Ul PO3KIaJadiB TBapuH i pociuH. YacTka MepTBOi AepeBHHU
TaK0X MOXe OYTH [Iy’Ke BUCOKOI B IPOMUCIOBUX JiCaX, HANPHKIA, SKIIO
3aJMIIKA JIEPEBUHM 3aJMLIAIOTHCA B Jici. OmHaK, OCKUIBKM L€, 3a3BUYaid,
JIlepeBHHA, €KOJIOTIYHA LIHHICTh SIKOi, K mpaBuio, Huwxkya. lllogo nexauoi
JICpEBUHHU, KEPOBaHUU JIC JuWIIe SKICHO HaOJIMXKaeTbCsl OO CUTyalil B
OPUPOJHOMY JICi, HABMHCHO 3aJMINAIOYM MEPTBI JepeBa  CTOSTH,
BinMuparodi 610ToNHI AepeBa a00 HABMHCHO 3aJMIIAI0YU OKPEM i BITpOBaIu
TaM, [Ic BOHH €.

CynyTtHi pmocnmimkenHs Oionora I['eopra Mpomtepa, ski Hapasi
NpPOBOJATLCA B MIiCBKOMY Jlici [€TTiHreHa, CTOCYIOThCS TOTO, HACKUILKH IS
Teputopist Oyia Oe3mepepBHO MoKpHTa JricaMu. Tak 3BaHi, «PENKTOBI BHIU
mpaJiciBy, sKi MalXe He BUABJIIOTH TEHICHI 10 TMONIMPEHHS 1 ToOMYy
3yCTPIYAIOTHCA JIMINE Ha MOCTIHHUX JICOBUX TEPHUTOPISX, POOJATH IIi JICH
0COOJIMBO IIHHUMH 3 TOYKH 30PYy OXOPOHH BHIIB. JIJisl IXHROTO TMOCTIHHOTO
00CJIyroByBaHHs € 0a30Be 00JIaHAHHSA Jicy 3 OioTomHUMHU aepeBamu. Crapi
JICOBI HACa/KCHHS HE BHKOPHCTOBYIOThcs. JlocmimpkeHHs Mpoiuepa
NOKa3ylTh, MI0 B MiCbKOMY Jici I€TTiHreHa € «IIepBiCHI peliKTOBI BHMIM»
cepel KoMax Ta TpuoiB.

Orxe, Mickkuii Jtic [eTTiHreHa WiAMOPSAAKOBYETbCS — KOHIIETIILi
OlOTOTIB JEPeBMHHM Ta MPHPOJOOXOPOHHHX TEPUTOPIH, sKi MOXKYTbh
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CIIyTYBaTH OMNISIMH UI TOJANBIIOTO MOMMpeHHS Buay. IIpaBa BiacHOCTI
HaJT JIICOM 3IHCHIOIOTBECSA MICBKOIO Pasioro Bix iMeHi rpoMasniH ['eTriHreHa,
mo mependadae BIIKPHUTI 3acilaHHA MIChKOi pajd 3 MUTaHb JICiB, a
TPOMAJCHKICTh MAa€ BIIKPUTUH IOCTYII 10 IUIeH, IIaHyBaHHSA 1 iHAHC OBUX
pecypciB Mickkoro Jicy. JlaHa KOHIEmINss Moke OyTH ajanToBaHa O
YKpalHCBKHX pealiii He JIMIIe Ha TepUTOpIIX TMpaiiciB, a i 4acTKOBO Y
MICBKHMX JicaX, sKi Hapa3i BHKOHYIOTh HE3HAYHY KUIBKICTh EKOJIOTITIHHX
MOCIIyT, MAIOYH 3HAYHO NIMPIIUH MOTEHIaNI 32 BIPOBAHKEHHS a JAITHBHOTO
JICOBOTO MEHEDKMEHTY .
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