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TECHNO-ENVIRONMENTAL CHALLENGES OF RECYCLING
CONTAMINATED WOOD FROM CONSTRUCTION RUBBLE

Bazarnyk Yu.!, PhD Student in Environmental Engineering; Somar H.',
PhD in Environmental Engineering; Bohdan Kshyvetskyy B.!, DSc in
Environmental Engineering
24bazarnyk.yu@nltu.edu.ua
Ukrainian National Forestry University, Ukraine

This study addresses the techno-environmental challenges of
managing contaminated wood waste from large-scale construction rubble in
post-war reconstruction. While wood is a critical resource, its recovery is
hindered by heavy metals, legacy adhesives, and products of incomplete
combustion. The research evaluates technical bottlenecks in on-site
identification and mechanical processing, proposing a multi-layered
methodology integrating "Digital Waste Passports," XRF/LIBS screening,
and advanced separation protocols. Findings indicate that these solutions
can return 40—-60% of wood waste into the production cycle, ensuring
resource security and environmental resilience.

The intensification of reconstruction in disaster-affected regions
necessitates a revision of construction and demolition waste (CDW)
management. Wood waste presents a dual challenge: while traditionally
viewed as biodegradable, its recovery from rubble is complicated by
chemical and physical contamination.

The technical difficulty lies in the on-site separation of processed
timber from mineral components. Residues often contain hazardous
additives (lead-based paints, chemical preservatives) that alter their
environmental profile and disrupt standard recycling cycles through risks of
secondary pollution. This study evaluates technological limitations and
defines safety criteria for sustainable wood utilization in post-war
restoration.

Mechanical processing of rubble-derived wood is hindered by three
critical bottlenecks:

Sorting and Identification: Effective separation at the site of
destruction is compromised by dust, charring, or moisture, which interfere
with NIR or X-ray sensors. Distinguishing structurally sound timber from
wood treated with legacy preservatives (CCA or creosote) is essential to
prevent batch cross-contamination.
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Vulnerability of equipment: Embedded nails, reinforcement bars, and
glass cause accelerated wear or catastrophic failure of high-speed grinders.
Abrasive mineral dust further increases maintenance costs, necessitating
multi-stage magnetic and ballistic separators before crushing.

Technological Decontamination: Scaling cleaning processes, such as
mechanical planning or thermal stripping, is required to remove hazardous
coatings without compromising fiber integrity, while maintaining economic
viability.

Environmental & Safety Aspects

The feasibility of recycling is dictated by the chemical profile of the
material.

Chemical Toxicity: Timber often contains heavy metals (As, Cu, Cr)
and products of incomplete combustion (PAHs, dioxins). These substances
require rigorous laboratory screening before authorization for reuse.

Uncontrolled Secondary Use: Improper utilization poses severe
hazards. Incineration without advanced flue-gas cleaning emits toxic
aerosols, while uncontrolled particleboard production leads to indoor VOC
off-gassing or chemical leaching.

LCA Perspective: Life Cycle Assessment (LCA) indicates that
recycling is counterproductive if decontamination of energy exceeds the
benefits of saving virgin timber. Recycled wood offers lower carbon
emissions only when strict toxicity thresholds and efficient processing are
met.

Proposed Solutions / Methodology:

To maximize recovery, a multi-layered methodology is proposed:

Integrated Monitoring: Implementation of "Digital Waste Passports"
combined with portable XRF and LIBS scanners allows field teams to
categorize wood by toxicity before shredding, diverting high-risk fractions
to specialized streams.

Advanced Separation: An improved scheme includes high-intensity
magnetic separators and air-density tables. A mechanical "scouring"
technique (removing the outer 1-2 mm layer) is proposed to upgrade
contaminated wood for industrial board production.

Energetic Recovery: For deeply impregnated fractions, the study
advocates high-efficiency gasification or pyrolysis with multi-stage
treatment, adhering to EU "End-of-Waste" criteria to provide local energy
while minimizing landfilling.

Transforming construction rubble into a strategic resource is vital for
infrastructure recovery. Overcoming technical barriers can return 40—-60%
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of wood waste to the production cycle as secondary raw materials or
biofuels, aligning with Circular Economy principles.

The practical value of this research lies in the proposed roadmap for
on-site classification and purification. Establishing a specialized regulatory
and technological framework is not merely a waste issue, but a critical
component of national resource security and environmental resilience in the
post-war period.
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FOREST RECREATION AND TOURISM IN POST-WAR
UKRAINE: TRENDS AND PROSPECTS

Blyshchyk V., PhD in Forestry
blysh(@nubip.edu.ua

National University of Life and Environmental Sciences of Ukraine, Ukraine

The current era of recreational management is defined by a
fundamental shift from the anthropocentric exploitation of natural spaces
toward a sophisticated, multifunctional socio-ecological approach. This
transition is especially critical for the Ukrainian forest sector in the post-war
rebuilding.

Forest recreation encompasses a broad range of activities performed
outdoors. Although some forms require considerable physical effort,
recreation remains fundamentally a leisure pursuit, distinct from
occupational duties. Given the impact of such activities on natural resources,
effective management is essential. Currently, the following modern
approaches to recreational management development can be identified:

1. Digital transformation and Big Data integration. The transition
toward Digital Visitor Management is the most significant operational shift,
moving digital tools from secondary accessories to indispensable
management infrastructure. Leveraging Big Data and human mobility
analytics (GPS-derived data) enables high-resolution monitoring of visitor
behavior, revealing socio-demographic gaps and enabling more inclusive,
precise management of recreational areas (Gonyo et al., 2024; Mangold et
al., 2024).

2.Climate-resilient adaptive stewardship. Management is shifting
from “command-and-control” to adaptive frameworks that prioritize
ecological resilience and transition over predictable outcomes. “Climate-
smart silviculture” should balance the need for carbon sequestration and
forest health with the aesthetic and safety demands of recreational users
(Averbeck et al., 2026; Nagel et al., 2026).

3.The regenerative tourism paradigm. A fundamental shift is
underway from “sustainable” (harm-reduction) to “regenerative” (net-
positive) models of socio-ecological development. This paradigm views
destinations as living systems, where success is measured by improvements
in socio-ecological health and the depth of community-led stewardship
rather than by mere visitor volume (Iddawala & Lee, 2025; Liburd &
Duedahl, 2025).
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4.Forests as health infrastructure (ecotherapy). Nature-Based
Interventions and forest therapy are increasingly recognized as clinical tools
to combat “technostress” and improve mental health. Quantitative sensory
metrics, such as soundscape analysis and eye-tracking, are becoming
essential for designing ‘“therapeutic trails” that maximize physiological
restoration (Hansen et al., 2017; Shang et al., 2025; Weng et al., 2024).

5.Job Professionalization. The outdoor recreation economy is growing
faster than the overall national economy, creating an urgent need for
advanced technical literacy (GIS, Big Data analytics) and leadership skills
to navigate “wicked problems” at the intersection of ecology, policy, and
community interests (Lawson, 2025).

The future of recreational management lies in integrating digital
precision with a regenerative approach, where forest sectors serve as
catalysts for both ecological healing and community well-being. For
Ukraine’s post-war rebuilding, this paradigm offers a path to transform
forests into resilient and multifunctional landscapes.
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The scale of destruction in Ukraine caused by the war is extensive and
includes private apartments, private houses, and dormitories. In total, more
than 3 million such dwellings have been affected. These premises contained
residents and valuable items, primarily made of wood, many of which are
potentially restorable.

A fundamentally new methodological situation has emerged, as
previous recommendations based on analytical approaches are insufficient
for addressing both theoretical and practical restoration tasks at this stage.
To define and regulate restoration tasks and assess the technical condition
of individual structures, a corresponding methodology has been developed.
In contrast to current standards, this methodology proposes determining the
technical condition through direct calculation rather than through expert
evaluation.

Assistance to affected residents begins with an inspection. Given the
significant losses and damage, it is evident that restorers face highly
complex and critical tasks. Drawing on successful national and international
experience, the authors propose considering restoration-based recovery.
Research into the state of preservation of an object is conducted through
mechanical layer-by-layer cleaning. Cleaning is typically combined with
conservation and restoration measures and can be carried out even under
conditions of severe destruction.

The following tools are used for this purpose: shovels, soft brushes,
brushes, knives, etc. Cleaning of poorly preserved objects or their individual
fragments 1s performed by a restorer; corrosion products mixed with soil
must not be removed from such items.
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Fragile, destroyed, and fragmented objects require priority
reinforcement. Preservation of the object from the moment of extraction
until its transfer to a restoration laboratory involves providing it with
sufficient stability and mechanical strength, 1.e., stabilization.
Reinforcement must be carried out using solutions that can be easily
removed during subsequent restoration work; therefore, the solutions must
be reversible.

The restoration of wooden furniture and interior wooden elements
recovered from damaged residential premises requires a systematic
methodological approach. Such objects are typically exposed to multiple
destructive factors, including mechanical damage, moisture, contamination
with soil and debris, and biological degradation. Therefore, restoration work
must begin with a comprehensive assessment of the object's condition.

The first stage involves a visual inspection and documentation of the
object. Restorers identify structural damage, missing fragments, surface
contamination, and possible biological deterioration such as fungal growth
or insect activity. Photographic documentation is recommended to record
the initial condition of the object before restoration interventions.

After documentation, the object undergoes careful mechanical
cleaning aimed at removing loose contaminants without damaging
preserved structural layers. Cleaning is typically carried out using soft
brushes and low-abrasive tools to expose the original material surface while
preserving historically significant layers.

If furniture elements are severely fragmented, temporary structural
stabilization is required before further conservation measures. Stabilization
may include fixing detached elements, reinforcing weakened joints, and
consolidating degraded wooden fibers to prevent further material loss
during restoration.

The final stages include consolidation of degraded wooden structures
using reversible materials, reconstruction of missing fragments, and
protective treatment of the restored object to prevent further deterioration
caused by environmental factors.
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At the Romanian level, forestry transport routes have constantly
evolved, depending on technical achievements (Bereziuc et al., 2013), but
the main forestry transport routes for the forestry sector will remain forest
roads (Bereziuc, 2004). Thus, forestry traffic is carried out both on the forest
road network, consisting largely of paved roads, and on the public road
network, paved or with modern surfaces.

Wood transportation plays an important role, both economically and
socially, because it ensures the circulation of goods in the production
process (Olteanu, 2003). For technological transport, vehicles of different
capacities are used, specialized or adapted to wood transport, such as:
trucks, road trains, platform trucks and specialized vehicles, used for
transport wood in different assortments, mostly of high capacity, which
makes the impact of traffic directly felt on forest roads (Musat and Bitir,
2022). For this reason, to ensure the safe and comfortable movement of
vehicles, the current forestry transport network must be periodically
subjected to maintenance and repair works (Bitir et al., 2019). In addition,
to support the new traffic conditions, characterized by increased tonnages,
the current forest roads must be modernized, so that the road structures are
brought up to the requirements of modern traffic (Musat and Bitir, 2022).

The maximum overall dimensions for vehicles that travel on paved
forest roads and can also travel on public roads, according to the normative
acts, indicating a length of 12 m for a truck without a trailer and up to 18.75
m for a forest road train, a width of 2.55 m and a height 0 4.00 m. According
to the Forest Road Design Standard in force, the maximum total permissible
weight is 38 tons for trucks with trailers, compared to 25 tons as specified
in the old standard.

On the other hand, maintaining forest roads in optimal conditions for
traffic is conditioned not only by the vehicles that circulate on these roads,
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but also by atmospheric conditions and the way the road structure is made
up. In relation to the nature of the materials used, two categories of road
structures appear, respectively (Musat and Bitir, 2022): non-rigid road
structures, as in the case of the road under study, made up of granular
materials, with or without bituminous binders, and rigid road structures,
which include at least one layer of cement concrete.

From the above, the purpose of the present research emerges, namely
to analyse the degree of degradation on a paved forest road in accordance
with the volumes of wood transported and to establish the possible factors
contributing to road degradation.

The research was conducted on the Rachitas-Soimu forest road,
located within the Vidra Experimental Base, administered by I.N.C.D.S.
“Marin Dracea” — Bucharest, in the commune of Vizantea Livezi, Vrancea
County. It 1s a secondary forest road, with an average width of the road
platform of 3.5 m and a total length of 3.8 km. Field data collection was
carried out in two stages, more precisely in April and May 2021, identifying
the main degradations that affected the roadway (potholes, undulations and
ruts), for which the dimensions (length, width and depth) were measured.

Figure 1. Degradations identified on the Rachitas-Soimu forest road: a.
potholes; b. ruts; c. undulations

Following measurements carried out in April, 15 potholes, 18 ruts and
8 undulating areas were identified along the entire length of the road.
Regarding the dimensions of the identified potholes (figure 2), it is found
that they generally have differences between length and width of 12...18 cm,
but there are also smaller differences between the two dimensions (4...9 cm),
ones of the potholes having a square shape. Regarding the surface areas, it
is observed that most of them have surfaces close to or larger than 1 m?
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(78%), but a pothole with a surface area of 0.7 m? was also encountered,
respectively one with a surface area of 1.6 m?.
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Figure 2. The comparative evolution of dimensions (a. — width and b. —
length) for the pits identified on the Rachitas-Soimu forest road

The second measurement identified 15 potholes and 18 ruts. From the
data analysis, it was observed that the depth of the pits varied between 7.5
and 14.2 cm, with widths of 20.1 ... 40.3 cm and lengths of 35.1 ... 46.4
(figure 2). The surface areas also varied widely, from 0.71 to 1.87 m?, but
most had areas close to or greater than 1 m? (93%).

By comparatively analysing the data from the first and second
measurements, it is found that the areas of the potholes have increased,
although insignificantly. Instead, significant changes in lengths and widths
occur from the first inventory to the second, which leads to the idea that,
under traffic, the degradations change their dimensions, even if they do not
expand significantly in short periods of time (one month in this case).

Along with the field measurements, all elements of the Rachitas-
Soimu forest road were inspected and it was found that numerous ditches
and footbridges were clogged, which led to water stagnation on the road
platform and in its area, significantly contributing to the sharp degradation
of the road.

During the period between the first and second inventory, a volume of
315 m?® was transported on the road under study, the information being
collected from the certificates accompanying the wood material.
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Centralizing all the results and all the field data, it can be concluded
that in the case of the Rachitas-Soimu forest road, the identified degradation
is not due to traffic, but mainly to the failure to carry out maintenance works
to ensure the drainage of water from the road area.
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The transformation of Ukraine’s forest sector in the context of post-war
green rebuilding requires the integration of circular economy principles into
forest management, wood processing, and post-consumer wood (PCW)
utilization. This study aims to analyze and rank the hierarchy of 10R
strategies of the circular economy in the forest sector and to develop a
methodological framework for determining a circularity indicator. The
weighted average circularity indicators for Ukraine’s forest sector were
calculated at 13.71% (current baseline), 43.65% (mid-term forecast), and
70.85% (long-term perspective to 2050). The proposed methodological
approach provides a quantitative tool for assessing circular transformation
and supports the modernization of educational programs and professional
competencies in line with the objectives of the ForestPost project.

The forest sector plays a strategic role in Ukraine’s post-war green
rebuilding [5, 6]. Forests are limited natural resources that require
responsible management to ensure biodiversity conservation, climate
resilience, and long-term socio-economic stability [1]. Traditional linear
models of resource extraction, processing, consumption, and disposal
generate wood residues, environmental pressures, and economic
inefficiencies [1].

The circular economy paradigm offers a systemic framework for
minimizing waste, optimizing resource use, extending product life cycles,
and creating regenerative material flows [4, 5]. However, despite numerous
theoretical contributions and international initiatives, the practical
assessment of circularity in the forest sector remains insufficiently
developed. One of the unresolved scientific and methodological issues is the
determination of a measurable circularity indicator that reflects the
integration of 10R strategies across different life-cycle stages of wood
resources [4, 8, 10].

In the context of Ukraine’s recovery and alignment with EU Green Deal
policies, it becomes essential to quantify circular performance and prioritize
strategies that maximize environmental and economic benefits [1-3].
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Aim of the study is to analyze and rank the 10R strategies of the circular
economy in the forest sector and to develop a methodology for determining
the circularity indicator under different development scenarios.

Object of the study is circular economy processes within the forest
sector of Ukraine. Subject of the study is the hierarchy and quantitative
weighting of 10R strategies applied to logging, manufacturing of wood
products, and processing of post-consumer wood.

The integration and prioritization of higher-order R-strategies (Refuse,
Rethink, Reduce) significantly increase the circularity indicator of the forest
sector compared to traditional waste-management-focused approaches.

Two complementary approaches to determining circularity were
applied:

Based on statistical data: CI=V eused/ Viotax 100%.

The hierarchy of 10R strategies was analyzed and ranked in a funnel
model, where upper-level strategies contribute more significantly to
circularity. The percentage importance of strategies was determined: Refuse
(18.72%); Rethink (17.05%); Reduce (15.05%); Reuse (13.05%); Repair
(11.04%); Repurpose (9.03%); Remanufacture (7.03%); Refurbish (5.02%);
Recycle (3.01%); Recover (1.00%); Dispose (0.00%). Three scenarios were
developed: Scenario 1 (Low efficiency): Traditional utilization
technologies. Scenario 2 (Medium efficiency): Progressive technologies and
life-extension models. Scenario 3 (Advanced circular economy): Smart
production and smart consumption. Circularity was calculated for three
sectoral components: logging, manufacturing, and post-consumer wood
processing.

Results. S-1 (baseline — current situation in ukraine): logging: 6.02%,
manufacturing: 10.03%, PCW processing: 25.09%, weighted average:
13.71%; S-2 (mid-term development, 10-15 years): logging: 26.09%,
manufacturing: 43.14%, PCW processing: 61.71%, weighted average:
43.65%; S-3 (advanced circular economy, perspective to 2050): logging:
43.15%, manufacturing: 76.24%, PCW processing: 93.15%, weighted
average: 70.85%. the results demonstrate that the circularity level increases
significantly when higher-priority strategies are systematically implemented
across all stages of the wood life cycle [7, 10].

A quantitative ranking of 10R strategies specifically adapted to the
forest sector was developed. A weighted circularity indicator model
integrating hierarchical R-strategies was proposed. A scenario-based
approach linking circular strategies with measurable sectoral performance
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was formulated. The research provides a methodological bridge between
theoretical circular economy principles and applied forest-sector analytics.

The proposed methodology: Enables policymakers to assess and
forecast circular transformation in the forest sector. Supports evidence-
based modernization of forest-sector regulations. Provides a tool for
monitoring post-war green rebuilding performance. Contributes to the
modernization of master programs under the ForestPost project by
integrating circular metrics into professional training. Facilitates strategic
planning aligned with EU Circular Economy Action Plan and Industry 5.0
principles.

The implementation of circular economy principles in the forest sector
is crucial for Ukraine’s sustainable post-war recovery. The 10R hierarchy
demonstrates that preventive and design-oriented strategies generate the
highest contribution to circularity. The current circularity level (13.71%)
indicates significant potential for improvement. To increase the circularity
indicator are recommended prioritize Refuse, Rethink, and Reduce
strategies in forest policy and education. The proposed approach provides a
structured analytical framework for assessing circular transformation and
supports the strategic goals of Ukraine’s forest sector transformation within
the ForestPost project.
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The transformation of Ukraine’s forest sector under post-war green
rebuilding conditions requires the development of advanced wood
processing technologies that ensure high product quality and resource
efficiency. Bending of hardwood species, particularly ash (Fraxinus
excelsior L.), is widely applied in furniture production and structural
components due to its favorable anatomical and mechanical properties.
However, bending quality strongly depends on technological regimes,
including material thickness, bending radius, and plasticization duration.
This study establishes the quantitative dependence of bending quality,
expressed as the number of high-quality bent blanks, on key technological
parameters. Experimental investigations were conducted to evaluate the
influence of thickness (h), bending radius (R), and plasticization time (T). A
multivariate regression model in natural variables was developed to predict
the output of defect-free bent elements. The obtained results provide a
scientific basis for optimizing technological regimes in ash wood bending
and contribute to the modernization of master-level education under the
ForestPost project.

The increasing demand for environmentally sustainable wooden
products in Ukraine’s post-war reconstruction highlights the importance of
efficient wood processing technologies [6—8]. Bent wooden elements are
widely used in furniture, architectural components, and interior design due
to their structural integrity and aesthetic value [1]. Ash wood is
characterized by: high elasticity, favorable fiber structure, good response to
hydrothermal plasticization, high strength-to-weight ratio. Despite these
advantages, bending quality is highly sensitive to technological conditions.
Improper combinations of thickness, bending radius, and plasticization
duration may lead to cracking, fiber rupture, or structural damage.
Therefore, establishing a quantitative relationship between technological
regimes and bending quality is essential for process optimization and waste
reduction.
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Aim of the study is to establish the dependence of ash wood bending
quality on technological regimes and to develop a predictive regression
model in natural variables.

Object of the study — ash wood blanks subjected to bending after
hydrothermal plasticization. Subject of the study — the influence of thickness
(h), bending radius (R), and plasticization duration (T) on bending quality.

Research hypothesis — bending quality, expressed as the number of
defect-free bent blanks, can be reliably predicted by a multivariate
regression model incorporating thickness, radius, and plasticization
duration, with optimal parameter combinations maximizing yield [6-8, 9,
11].

The research included [1, 2]: preparation of ash wood specimens;
hydrothermal plasticization under controlled regimes; bending using a
fixed-radius forming system; quality assessment based on visual and
structural criteria; statistical processing using multiple regression analysis
[1]. Independent variables: h — material thickness (mm); R — bending radius
(mm); T — plasticization duration (min).

Dependent variable: Y, — number of high-quality bent blanks (pcs).

Regression model in natural variables. Based on statistical analysis of
experimental data, the regression equation describing the number of high-
quality bent blanks is (coefficient of determination: R?>=0.91):

Y1=92.4-2.85h+0.034R+1.12T—0.018hR—0.042hT+0.00021R?2.

Interpretation of the model: increasing thickness negatively affects
bending quality; larger bending radius improves bending yield; increased
plasticization duration enhances material plasticity; interaction terms
indicate that excessive thickness combined with small radius reduces
quality. The model demonstrates predictive capability and practical
applicability.

A statistically significant relationship between technological
parameters and bending quality was established. Thickness is identified as
the most critical parameter affecting cracking risk. Increased plasticization
time improves flexibility but must be optimized to prevent structural
degradation. The developed regression model allows prediction of defect-
free yield. Process optimization reduces waste and improves material
utilization.

Development of a multivariate regression model in natural variables for
predicting ash wood bending quality. Quantitative assessment of interaction
effects between thickness, radius, and plasticization duration. Integration of
technological modeling into sustainable wood processing practices [6-9].

25



The results enable optimization of industrial bending regimes; reduce
production defects and waste; improve resource efficiency; support
sustainable hardwood utilization; contribute to modernization of
educational programs within ForestPost.

Bending quality of ash wood strongly depends on technological regime
parameters; thickness has a dominant negative influence when radius is
small; proper plasticization duration significantly increases bending success
rate; the developed regression model enables reliable process forecasting. It
is recommended to: implement predictive modeling in industrial bending
processes; develop automated monitoring systems for plasticization
regimes; expand research to include moisture-temperature interaction
effects; integrate bending process optimization into master-level curricula.
The study contributes to sustainable wood processing and supports the
transformation of Ukraine’s forest sector toward high-performance and
resource-efficient production systems [3-5].
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In Ukraine, the wildfire problem has intensified considerably over the
past decades and continues to worsen under the compounding pressures of
climate change and ongoing war. These conditions highlight the need for
science-based adaptation of the national forest fire protection system. Fire
behavior modeling and fire spread prediction, integrated into
comprehensive fire management frameworks, provide essential tools for
reducing fire risk and preventing large-scale wildfire.

Understanding surface fuel dynamics is fundamental to wildfire
research and fire risk assessment. Among the components of the forest fuel
complex, surface fuels is particularly organic layer fuels which represent a
key factor in fire behavior modeling and hazard evaluation. This study
contributes to an emerging research direction in Ukraine focused on
quantifying forest fuel loads in the Polissya natural zone, recognized as the
highest fire risk region in the country, where only limited research has been
conducted by V. Gumeniuk, V. Koren and S. Sydorenko. The study targets
the duff and litter layers, which play a decisive role in fire ignition and
spread. Litter consists of freshly deposited organic material, primarily
needles and small woody debris, while duff is the underlying partially
decomposed organic matter that retains greater moisture but sustains
smoldering combustion. To measure surface fuel accumulation in Scots pine
(Pinus sylvestris L.) stands of Ukrainian Polissya, 56 sample plots were
established in stands representing different age classes. On Figure 1
illustrates two distinct patterns of fuel loading across stand age groups.

!Scientific supervisor — Associate Professor, PhD in Forestry, Soshenskyi O.
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Fig. 1. Fuel load in oven-dry condition by age class: a) duff t-ha'!;
b) litter t-ha!

As shown in Figure 1a, duff loading follows a clear increasing trend
with stand age. In young stands, fuel distribution is relatively uniform,
which reflects the homogeneous canopy structure characteristic of this age
class. In mature stands, however, canopy gaps, openings, and crown clusters
create spatial heterogeneity in fuel distribution. As a result, duff
accumulation becomes highly variable: some microsites show minimal
organic layer depth, while topographic depressions and areas beneath large
tree crowns accumulate thick duff layers, which explains the wide range
observed in mature plantations. Figure 1b illustrates greater variability in
litter loading across stand age classes. Middle-aged stands exhibit the lowest
median litter loads combined with the highest plot-to-plot variability, likely
reflecting accelerated decomposition rates under a closed, dense canopy
with increased moisture retention. Young and mature stands show
comparably higher and more consistent litter loading. The distribution of
litter loading across age classes is presented in Table 1.

Table 1
Mean duff and litter fuel loading and standard deviations
by stand age class, t-ha’!
Age groups Number of Duff, t-ha! Litter, t-ha” | Total, tha'
measurements

Young 7 21,61 +8.,81 5,65+1,19 | 27,27+ 8,89
Middle-aged 26 17,58 £12,03 | 3,24+2,15 | 20,81 £13,77
Maturing 16 2934 +21,23 | 3,83+1,87 | 33,17 +22,67
Mature 7 62,8 £57,52 5,83+0,95 | 68,63 + 58,03
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Total surface fuel loading exhibits a distinct decline in middle-aged
stands. In young stands, rapid needle cast and self-pruning of lower branches
drive active organic matter accumulation. As stands transition to the middle-
aged class, canopy closure creates a moister microclimate under the canopy,
which accelerates decomposition rates and results in a net reduction in total
fuel load. In mature stands, progressive canopy thinning increases solar
radiation reaching the forest floor, reducing moisture retention in the organic
layer, slowing decomposition, and promoting fuel accumulation [1].

Mean surface fuel loading in young stands was 27,27 = 8,89 t ha™!,
declining to a sample minimum of 20,81 + 13,77 t ha™ in middle-aged
stands, with surface fuel loading increasing from the maturing age class,
ranging from 33,17 £ 22,67 t ha™' to 68.63 + 58.03 t ha™! in mature stands.

Surface fuel loading in Scots pine stands of Ukrainian Polissya
demonstrates clear age-dependent patterns. Based on the findings presented,
mature pine stands in the Polissya natural zone represent the highest surface
fire hazard in terms of fuel availability. These results provide a quantitative
baseline for integrating fuel load data into fire behavior models and
developing age-class-specific fire risk assessments for Ukrainian forest
management. The presented results are part of an ongoing study currently in
an active research phase.
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Ukraine's reconstruction is unfolding in two distinct phases, each with
fundamentally different sustainability requirements and financing
mechanisms. The current emergency phase prioritizes essential public and
residential buildings in de-occupied territories, structures damaged by
ongoing Russian attacks, and limited new housing for internally displaced
persons. Funding comes primarily through bilateral grants, loans, and
municipal budgets. At this stage, sustainability requirements remain largely
non-mandatory, with some incentives for applying New European Bauhaus
principles, and wood materials are limited to structural applications in low-
rise buildings. The long-term reconstruction phase, by contrast, will
encompass thousands of buildings across post-conflict territories, financed
through international financial institution loans, EU accession instruments,
and potential extensions of the Ukraine Facility. This shift entails mandatory
compliance with EU Taxonomy criteria, including whole life cycle carbon
footprint minimization — requirements that demand strategic preparation
well before full-scale reconstruction begins.

The regulatory context for this transition is shaped by the European
Green Deal, which increasingly governs reconstruction conditionality as
Ukraine progresses toward EU membership. The 2022 Lugano Declaration
codified the "build back better" principle and the "do no significant harm"
approach as foundational commitments for international reconstruction
assistance. These principles carry particular weight for the construction
sector, which accounts for approximately 40% of global material
consumption and generates 35-40% of total greenhouse gas emissions.
Within this footprint, embodied carbon — the emissions associated with

30


mailto:khan@nubip.edu.ua

material extraction, manufacturing, transportation, and installation —
constitutes roughly half of all building-related emissions. Accordingly, the
EU environmental acquis under Chapter 27, which Ukraine must transpose
as part of accession, integrates circular economy principles that prioritize
resource efficiency, material reuse, and recycling over energy recovery.

Within this policy framework, the cascading use principle offers a
coherent conceptual basis for deploying renewable materials in low-carbon
construction. The European Commission defines cascading as the sequential
prioritization of value-adding material applications before end-of-life
energy recovery (Vis et al., 2016). The New EU Forest Strategy for 2030
operationalizes this principle by promoting long-lived wood products that
remain in the economy through multiple use cycles. Mass timber
construction — including cross-laminated timber (CLT) and glue-laminated
timber (glulam) — represents an optimal application of this approach:
atmospheric carbon captured through photosynthesis is stored in building
structures for decades before eventual recycling or, ultimately, energy
recovery. Comparative life cycle assessments consistently demonstrate 22—
50% embodied carbon reductions in mass timber structures relative to
reinforced concrete equivalents, with broader literature reviews indicating
average emission reductions of up to 43% through material substitution.

Realizing these carbon benefits at reconstruction scale, however,
requires certified timber supply chains capable of meeting both volume
demands and sustainability verification requirements. Forest Stewardship
Council (FSC) certification offers a recognized mechanism for this purpose.
Research demonstrates that forest certification reduces investment risk,
strengthens investor confidence, and facilitates access to competitive
international markets (Corticeiro et al., 2024). Market data confirms
growing institutional interest: the Global Impact Investing Network's 2024
survey of 293 organizations indicates 53% growth in forestry assets under
management year-on-year, with 49% of respondents planning further
allocation increases. Notably, the GIIN Forestry Impact Performance
Benchmark reveals that 75% of certified forestry investments hold FSC
certification specifically — establishing it as the prevalent standard among
impact investors evaluating sustainable forestry assets.

This 1investor preference is reflected in explicit certification
requirements adopted by leading asset managers — precedents relevant to
reconstruction material supply chains. The BNP Paribas Future Forest Fund
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mandates that all portfolio assets be FSC certified or certifiable as a core
investment criterion. Similarly, the Mirova Sustainable Land Fund 2
requires investees either to hold FSC certification at the time of investment
or to demonstrate achievable certification plans within defined timeframes,
treating certification as complementary to IFC Performance Standards for
environmental and social due diligence. The Mobilising Finance for Forests
programme, established by the UK government and FMO, conducts pre-
feasibility assessments evaluating FSC certification likelihood before
committing capital. These requirements indicate that certification readiness
will increasingly influence access to the international financing instruments
upon which long-term reconstruction depends.

Beyond its role in investment mobilization, FSC certification
addresses a fundamental condition for the carbon benefits of wood
construction: verifiable sustainable sourcing. The climate advantage of mass
timber depends entirely on forest management practices — if timber
originates from unsustainably managed forests or land clearance without
replanting, the resulting land use change emissions negate any carbon
storage benefits. Independent research substantiates FSC's environmental
performance on this dimension. A study published in Nature (Zwerts et al.,
2024) found 4.5 times higher faunal biomass in FSC-certified forest
concessions compared to non-certified operations in Central Africa. A
global meta-analysis of 57 studies (Matias et al.,, 2024) confirmed
significant positive effects on mammal populations, particularly threatened
species, as well as higher vascular plant richness in FSC-certified areas.
These environmental co-benefits illustrate the added value FSC certification
brings to wood construction projects: beyond the inherent carbon storage
capacity of timber, certification provides independent verification of
sustainable sourcing that enhances project attractiveness for ESG-focused
investors and green finance instruments.

The current emergency reconstruction phase thus presents an
opportunity for developing the certification infrastructure and supply chain
capacity that long-term reconstruction will require. As EU accession
conditionality intensifies, FSC certification offers a verified mechanism for
demonstrating sustainable sourcing, accessing green finance instruments,
and satisfying emerging disclosure requirements. Integrating cascading use
principles into reconstruction material strategies enables Ukraine to
maximize carbon sequestration in long-lived building products while
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aligning with circular economy objectives central to European sustainability
policy. The New European Bauhaus initiative, with its emphasis on
sustainability, aesthetics, and inclusion, provides an additional framework
for promoting wood-based construction that combines environmental
performance with quality of living. Investment in FSC certification systems,
mass timber production capacity, and regulatory harmonization during the
emergency phase can strengthen partnerships between Ukrainian forestry
enterprises, European investors, and international development institutions
— laying the foundation for scaled low-carbon construction in the years
ahead.
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The post-war recovery of Ukraine requires new approaches to natural
resource management, among which business social responsibility is
particularly important. During national reconstruction, it is essential to
develop economic models that combine economic efficiency with
environmental protection and social development. This issue is especially
relevant for the forestry sector, as forests perform economic, environmental,
and social functions, including climate regulation, biodiversity
conservation, and soil protection. For regions heavily affected by military
actions, particularly the Kharkiv region, restoring forest ecosystems and
developing sustainable management models are key components of green
reconstruction.

The forestry sector of the Kharkiv region plays an important role in
maintaining ecological stability, biodiversity, and natural ecosystems.
However, military actions have significantly damaged forest areas through
fires, landmines, infrastructure destruction, and forest degradation. These
losses weaken not only the environment but also the socio-economic
potential of the region, as forestry supports employment and local economic
development. Therefore, restoring forest resources requires joint efforts by
the state, business, and local communities, increasing the importance of
corporate social responsibility.

Business social responsibility in the forestry sector involves
enterprises voluntarily committing to comply with environmental standards,
ensure the rational use of natural resources, restore damaged forest areas,
and support local communities. This approach integrates economic,
environmental, and social interests in business activities (Grace B. Villamor
and Lisa Wallace, 2024). Key directions include participation in forest
restoration programs, implementation of nature-based solutions,
development of environmentally responsible timber harvesting and
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processing technologies, creation of jobs in rural areas, and support for
environmental education and public awareness.

In the context of green reconstruction, integrating environmental,
economic, and social components of forestry development is particularly
important. This approach includes not only the restoration of damaged
forests but also the development of sustainable forest management models.
Businesses can contribute through forest restoration projects, creation of
protective plantations, land rehabilitation, and the implementation of
innovative practices such as forest monitoring technologies, climate-
oriented forestry, and circular models of wood use.

An 1mportant aspect of business social responsibility is interaction
with local communities. In the post-war period, such cooperation
contributes to restoring the socio-economic potential of territories,
supporting local employment, and increasing environmental awareness
among the population. The implementation of joint projects for the
restoration of forest ecosystems, environmental education, and the
development of recreational infrastructure can become an important factor
in the sustainable development of the region. In addition, involving
communities in the processes of planning and managing forest resources
contributes to increasing the transparency of management decisions and
building trust between business, authorities, and society.

It should be noted that business social responsibility in the forestry
sector positively affects the improvement of companies’ reputations,
reduces the risks of environmental conflicts, increases the trust of local
communities, and stimulates the sustainable use of natural resources. In the
long term, the implementation of CSR principles contributes to increasing
the competitiveness of enterprises, their integration into international
markets, and the attraction of investments into the development of the
forestry sector.

However, modern research indicates the existence of a certain gap
between the declared principles of social responsibility and their practical
implementation. In particular, corporate reports often contain general
statements about environmental responsibility but lack specific indicators
reflecting the real environmental impact of business activities. This situation
complicates the objective assessment of the effectiveness of environmental
and social initiatives and reduces the level of public trust.

In this regard, in order to increase the effectiveness of business social
responsibility in the forestry sector and minimize the gap between
declarations and real practice, it is necessary to implement a set of measures.
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These include the introduction of specific environmental and social
performance indicators with mandatory public reporting; certification of
activities in accordance with international standards (FSC, PEFC, ISO
14001) and regular audits; ensuring transparency through open access to
information and reports; financial incentives for sustainable practices
through tax benefits, grants, and green financial instruments; active
cooperation with local communities, including consultations and joint forest
restoration projects; and the integration of corporate social responsibility
principles into business processes, strategic planning, and staff training
systems.

The application of such approaches creates the preconditions for the
formation of an effective system of sustainable forest resource management
and for increasing the environmental and social efficiency of enterprises. At
the same time, it will contribute to the restoration of natural ecosystems,
increase the ecological resilience of territories, and ensure the integration of
the forestry sector of the Kharkiv region into the processes of post-war green
reconstruction.

Thus, the development of business social responsibility in the forestry
sector of the Kharkiv region is an important tool for ensuring post-war
recovery and green reconstruction. The combination of the economic
interests of enterprises with the needs of environmental protection and the
development of local communities will contribute to the formation of an
effective model of sustainable forest resource management, increase the
ecological resilience of territories, and strengthen the socio-economic
potential of the region.
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Mechanical performance of timber elements is determined by the
interaction of material characteristics, primarily density, modulus of
elasticity, and moisture content. However, the quantitative relationship
between these parameters and bending strength remains insufficiently
systematized for engineering forecasting in sustainable construction. This
study establishes the influence of key structural material characteristics on
the static bending strength of wooden constructions and develops a
regression model for strength prediction. Experimental and analytical
approaches were applied to evaluate the dependence of bending strength on
density (p), modulus of elasticity (E), and moisture content (W). The
obtained model enables quantitative forecasting of structural performance
and supports optimized material selection under circular and sustainable
forestry principles. The results contribute to the modernization of master
programs within the ForestPost project and support the transformation of
Ukraine’s forest sector toward high-performance timber engineering.

The transformation of Ukraine’s forest sector under post-war rebuilding
conditions necessitates the development of structurally safe and resource-
efficient wooden constructions [8—10]. Timber structures are increasingly
used in sustainable buildings due to their low carbon footprint and
renewability [1, 5]. However, the strength of wooden constructions depends
on intrinsic material characteristics that vary significantly due to biological
origin and environmental conditions [2, 4].

The main influencing factors include: density (p), reflecting structural
compactness; modulus of elasticity (E), indicating stiffness; moisture
content (W), affecting mechanical resistance [2, 4]. While each parameter
independently influences mechanical behavior, their combined effect
requires quantitative modeling for reliable structural design [3, 11].
Therefore, establishing a predictive regression model for bending strength
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is essential for engineering calculations and sustainable timber construction
[7, 11].

Aim of the study is to determine the influence of density, modulus of
elasticity, and moisture content on the static bending strength of wooden
constructions and to develop a predictive regression model. Object of the
study — wood used in load-bearing wooden constructions. Subject of the
study — the quantitative relationship between structural material
characteristics (p, kg/m?, E, MPa, W, %) and bending strength (on, MPa).

Research hypothesis: The bending strength of wooden constructions
can be reliably predicted by a multivariate regression model incorporating
density, modulus of elasticity, and moisture content, with density and
stiffness having a positive influence and moisture having a negative effect.

The research methodology included: laboratory testing of timber
specimens under static bending; determination of density according to
standard gravimetric methods; measurement of modulus of elasticity in
bending; moisture content evaluation using the drying method; statistical
processing and regression analysis. A multiple linear regression approach in
natural variables was applied to model bending strength.

Regression model for predicting bending strength. Based on statistical
analysis, the bending strength under static bending can be described by the
following regression equation in natural variables (coefficient of
determination [2, 6, 11]: R?=0.89): 6,=—18.5+0.065p+0.00042E—0.72W.

Interpretation of the model: density (p) has a direct positive influence
on bending strength; modulus of elasticity (E) contributes positively,
reflecting stiffness-strength interaction; moisture content (W) has a negative
coefficient, confirming the reduction in mechanical resistance with
increasing moisture. The regression model demonstrates high predictive
reliability and practical engineering applicability.

A statistically significant dependence between material characteristics
and bending strength was established. Density is identified as the primary
determinant of strength performance. Moisture content significantly reduces
load-bearing capacity. The regression model enables engineering
forecasting of bending strength. The approach supports optimized material
grading and structural safety.

Scientific novelty: development of a multivariate regression model in
natural variables for predicting bending strength; quantitative assessment of
the combined influence of density, stiffness, and moisture; integration of
mechanical modeling within sustainable forest-sector transformation.
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The obtained results enable reliable prediction of structural
performance; support optimization of material selection for load-bearing
constructions; reduce overdesign and material waste; improve structural
safety in post-war reconstruction projects; contribute to modernization of
forestry and wood engineering curricula under ForestPost.

Bending strength of wooden constructions depends primarily on density
and modulus of elasticity; increased moisture significantly reduces
structural performance; the developed regression model provides reliable
engineering prediction. It is recommended to: implement predictive
modeling in structural design practice; introduce digital grading systems
combining density and stiffness measurement; extend research to nonlinear
and interaction models. The study contributes to sustainable timber
engineering and supports Ukraine’s forest sector transformation toward
resilient, high-performance construction systems.
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The transformation of Ukraine’s forest sector under post-war green
rebuilding conditions requires increased efficiency in wood resource
utilization and minimization of industrial waste. Furniture manufacturing
enterprises generate significant volumes of wood residues during primary
processing, machining, and finishing operations. Effective management of
these residues is essential for improving circular performance and reducing
environmental impact. This study analyzes the dynamics and structural
proportions of wood residues generated at a furniture enterprise over a five-
year period and evaluates alternative utilization pathways. The results
demonstrate a steady increase in production volumes accompanied by a
proportional reduction in specific waste generation due to technological
modernization. The findings substantiate the feasibility of transitioning
from linear disposal practices toward integrated circular utilization models
aligned with Industry 5.0 and the objectives of the ForestPost project.

The furniture industry is one of the most resource-intensive segments
of the forest sector [5]. During cutting, milling, drilling, sanding, and
finishing operations, substantial quantities of wood residues are generated
[1], including slabs, offcuts, chips, sawdust, sanding dust, and defective
elements. In the context of Ukraine’s post-war reconstruction and
integration into European green policies, minimizing wood waste and
increasing the efficiency of secondary resource use have become strategic
priorities [3, 4, 8]. Despite technological progress, many enterprises still
apply traditional waste management models focused on combustion or
disposal rather than high-value utilization [10]. A systematic analysis of the
trends in residue generation and identification of rational utilization
pathways are necessary for ensuring sustainable transformation of furniture
production systems [1, 3].

Aim of the Study is to analyze the dynamics and structural proportions
of wood residues generated at a furniture enterprise and to determine
optimal utilization pathways within a circular economy framework.

40


mailto:25kyianka.v@nltu.edu.ua

Object of the study is wood residues generated during furniture
manufacturing processes. Subject of the study is quantitative and structural
patterns of residue formation and their dependence on production volumes
and technological factors. The implementation of technological
modernization and circular utilization strategies reduces the specific share
of wood residues per unit of production and increases the economic
efficiency of the enterprise.

Statistical data from a medium-sized furniture enterprise were analyzed
over a five-year period (2020-2024). The total annual production volume
and total wood residue volume were recorded [1, 10]. Wood residues were
classified into: slabs and large offcuts; medium-sized technological offcuts;
chips and sawdust; sanding dust; defective products. Methods: comparative
dynamic analysis; structural percentage analysis; regression modelling;
circularity assessment [3, 4, 9].

Dynamics and structural proportions of wood residues. The data
indicate: overall production growth trend (+26% over 5 years); reduction of
specific residue share: 30.0% (2020), 28.3% (2021), 26.7% (2022), 25.0%
(2023), 23.1% (2024); improvement in material utilization efficiency.
Structural Proportions (Average for 2024): large offcuts — 28%; medium
offcuts — 21%; chips and sawdust — 32%; sanding dust — 12%; defective
products — 7%. The dominant share is represented by chips and sawdust,
indicating high potential for panel manufacturing and bioenergy
applications [2, 6, 7].

Regression model. Based on statistical analysis, the dependence of
annual residue volume (R, thousand m?) on production volume (P, thousand
m?®) is described by: R=0.84+0.18P—0.003P2. The model indicates:
nonlinear relationship between production scale and residue generation;
decreasing marginal waste intensity with increased production efficiency;
determination coefficient > = 0.91. The regression confirms that
technological optimization reduces waste intensity at higher production
volumes.

A stable downward trend in specific waste generation was observed.
Structural composition of residues demonstrates high potential for
secondary processing. Regression modeling confirms improved material
efficiency due to modernization. Circular integration of residues into
particleboard production, briquette manufacturing, and internal energy
systems increases enterprise sustainability. Novelty: Quantitative analysis
of long-term residue dynamics at enterprise level. Development of
regression model in natural variables describing residue formation.
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Structural assessment aligned with circular economy principles in furniture
manufacturing.

The results provide a decision-making basis for waste reduction
strategies; support development of internal recycling systems; enable
forecasting of residue volumes for production planning; contribute to
modernization of educational programs within ForestPost; enhance
professional competencies in sustainable furniture manufacturing.

Wood residue formation demonstrates a decreasing specific trend under
technological modernization. Chips and sawdust represent the main
secondary resource potential. Transition from combustion-focused disposal
to value-added utilization is economically justified. It is recommended to:
implement digital material flow monitoring systems; increase integration
with panel production enterprises; develop closed-loop recycling
technologies. The study supports sustainable transformation of furniture
manufacturing in line with Ukraine’s post-war green rebuilding strategy and
European circular economy policies.
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In modern woodworking production, there is a growing need to
implement technologies that increase the efficiency of wood utilization and
reduce raw material consumption. One of the innovative directions in this
field is the production of hollow wooden beams, which combine low weight,
sufficient strength, and high energy efficiency of structures.

The aim of the study is to summarize existing technological solutions
and to determine ways to improve the efficiency of hollow beam
manufacturing in the context of energy saving and optimization of material
consumption.

The planning of experimental tests was carried out in order to evaluate
the influence of structural features and the type of adhesive joint on the
mechanical properties of wooden beams. For the study, it was planned to
manufacture a series of samples of two types: solid beams and hollow glued
beams with a vertical adhesive joint. Particular attention was paid to the
formation of an internal cavity by orienting the waney sides of the blanks
inside the cross-section, which made it possible to simulate real
technological conditions for manufacturing structures from small-diameter
timber. The testing program included a comparative analysis of samples
bonded with different types of adhesives (PVA and polyurethane) in order
to determine the influence of adhesive joint stiffness on the performance of
the composite cross-section. Before conducting the mechanical tests, the
geometric parameters of the samples were determined, the required number
of test beams was prepared, and identical manufacturing and conditioning
conditions were ensured, which made it possible to obtain objective and
comparable research results (Fig. 1).

The use of hollow glued beams with a vertical joint arrangement
makes it possible to reduce the self-weight of the structure without a loss of
load-bearing capacity. The best results were demonstrated by samples
bonded with PVA adhesive: in the presence of a technological cavity, their
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bending strength was 85.8% higher (52.78 MPa) compared to the solid beam
(28.40 MPa).

Figure. 1. The process of stinge strength of a hollow wooden beam
and a sample of a failed beam bonded with PVA adhesive

The use of hollow glued beams with a vertically oriented adhesive
joint not only reduces the material consumption of the structure but can also
significantly increase its strength when the appropriate adhesive is selected.
The best performance was demonstrated by samples bonded with PVA
adhesive: with a 1% reduction in the cross-sectional area (due to the cavity),
their strength increased by 86% compared to a solid beam. In this
configuration, polyurethane adhesive (PUR) did not provide a strengthening
effect, showing results at the level of solid wood, which can be explained
by the higher elasticity of the adhesive joint and the adhesive nature of
failure.

A decisive influence of the adhesive joint stiffness on the behavior of
the composite cross-section was established. Polyvinyl acetate adhesive
(PVA) ensured the monolithic performance of the structure by preventing
the displacement of the elements. In contrast, polyurethane adhesive (PUR),
due to the increased elasticity of the joint and the adhesive nature of failure,
showed results at the level of solid wood (28.98 MPa).

The proposed method of forming the internal cavity by orienting the
waney sides of the blanks toward the inside of the cross-section eliminates
the need for additional milling operations. This simplifies the technological
process and reduces energy consumption during manufacturing.

The developed design makes it possible to effectively use small-
dimension timber (45 %X 45 mm cross-section). The utilization of waney
wood parts, which are usually treated as waste or used for low-value
processing, within the internal invisible zone of the beam significantly
increases the coefficient of wood utilization and reduces the production cost
of the finished product.
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The post-war green rebuilding of Ukraine requires efficient utilization
of secondary wood resources and the development of engineered wood
materials based on post-consumer wood (PCW). Combined blockboards
manufactured from reused wood slats represent a promising structural
solution; however, the influence of slat width on strength performance
remains insufficiently studied. This research establishes the dependence of
bending strength of combined blockboards on the width of slats made of
reclaimed pine wood and particleboard (PB). Experimental studies were
conducted using slats with widths of 30 mm, 50 mm, and 70 mm under
standardized manufacturing conditions. Regression analysis in natural
variables revealed a nonlinear relationship between bending strength and
slat width. The results indicate the existence of an optimal slat width
ensuring maximum mechanical performance. The study contributes to
circular material engineering and supports the transformation of the forest
sector towards sustainable post-war reconstruction.

The forest sector plays a crucial role in Ukraine’s sustainable post-war
rebuilding [2, 6, 7]. The shortage of high-quality primary timber resources
and the need to reduce environmental pressure necessitate the wider use of
post-consumer wood in engineered products [6]. Post-consumer wood often
demonstrates variable physical and mechanical properties due to prior
service conditions [3, 9]. When used in combined blockboards, the
geometric parameters of slats significantly influence structural performance
[1, 10]. However, methodological approaches to determining optimal slat
dimensions for post-consumer wood remain insufficiently developed.

Establishing the relationship between slat width and strength
characteristics is therefore essential for designing reliable, resource-efficient
blockboard panels that meet modern professional and industrial
requirements.
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Aim of the study is to establish the quantitative dependence of bending
strength (o) of combined blockboards on the width of slats made of PCW.
Object of the study is combined blockboards manufactured from reclaimed
pine wood (Bpcw) and particleboard (Bpg). Subject of the study is The
influence of slat width on bending strength indicators of blockboards.

Research hypothesis. There exists an optimal slat width at which
bending strength of combined blockboards reaches a maximum due to the
balance between adhesive bonding area and internal stress distribution.

Reclaimed pine wood (Pinus sylvestris L.) was used for manufacturing
slats. Slats were prepared with widths of 30, 50 and 70 mm. Thickness and
length were kept constant [3, 9]. Panels were assembled using standardized
adhesive bonding technology under controlled pressing conditions.
Specimens were tested for bending strength in accordance with relevant
European standards for wood-based panels. Statistical processing was
carried out using regression analysis [1,8].

Based on experimental data, a second-order polynomial regression
model was obtained in natural variables: o, =22.374—0.092Bpcw
—0.197Bpp+ 0.000012SBPCW2+0.00276SBPBZ+O.OOOO45chwBPB.

The model demonstrates a parabolic relationship with a maximum point
corresponding to optimal slat width. The coefficient of determination
confirmed high adequacy of the model.

Experimental results demonstrated that increasing slat width initially
leads to growth in bending strength due to increased effective bonding area.
However, excessive width reduces strength because of higher internal stress
concentration and structural heterogeneity. The regression analysis indicates
that the optimal slat width lies within the range of approximately 30-40 mm,
where bending strength reaches its maximum. The results confirm: narrow
slats (30 mm) increase the number of glue joints but may introduce
structural discontinuities. wide slats (70 mm) reduce joint frequency but
increase defect sensitivity. medium-width slats ensure balanced stress
distribution. The established mathematical model enables prediction of
strength characteristics for intermediate width values [1, 4, 5].

Novelty. The dependence of bending strength of combined blockboards
on slat width made of post-consumer wood has been quantitatively
established. A regression model in natural variables suitable for engineering
calculations has been developed. The study substantiates the feasibility of
optimizing geometric parameters for circular wood material engineering.

The obtained results provide engineering justification for optimal slat
width selection; support resource-efficient manufacturing technologies;
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enable rational use of reclaimed timber in post-war reconstruction;
contribute to modernization of master programs under the ForestPost
project; enhance professional competencies in circular material design.

The bending strength of combined blockboards depends nonlinearly on
slat width. The regression model confirms the existence of an optimal width
interval. Slat width of approximately 30-40 mm ensures maximum
mechanical performance. Rational geometric optimization enhances both
strength performance and circular resource efficiency. For industrial
implementation, it is recommended to: Apply medium-width slats when
using reclaimed pine wood. Integrate regression-based optimization into
production design. Expand research to other wood species and loading
modes. The results support sustainable transformation of the forest sector
and the development of circular engineering materials aligned with
Ukraine’s post-war green rebuilding strategy.
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Wood remains one of the most widely used natural materials in
construction, architecture, and furniture manufacturing due to its favorable
mechanical properties, low density, aesthetic value, and environmental
sustainability. At the same time, wood is characterized by high flammability
and the ability to rapidly spread flame across its surface, which significantly
limits the safety of wooden structures and products. Improving the fire
resistance of wood is therefore an important scientific and practical task
aimed at increasing the durability and operational reliability of wood-based
materials (Tsapko et al., 2021).

In the context of the transition toward a circular economy, increasing
the service life of products and reducing the consumption of primary natural
resources are key priorities. Extending the durability of wood products
through the application of protective coatings contributes to the reduction of
material losses, decreases the need for replacement of structural elements,
and promotes the efficient use of renewable resources. Fire-retardant
technologies therefore play an important role not only in improving safety
but also in ensuring the sustainable use of wood in construction and furniture
production (European Commission, 2020).

Fire protection of wood is typically achieved through the application
of impregnating compositions and coatings capable of forming heat-
insulating layers on the surface of the material. During exposure to high
temperatures, such coatings undergo chemical transformations that result in
the formation of protective barriers preventing oxygen access and slowing
down combustion processes. Among the most effective fire-retardant
systems are compositions based on phosphorus-containing compounds,
ammonium salts, and polymer film-forming substances that promote the

formation of intumescent protective layers during heating (Kriiger et al.,
2016; Gaffet al., 2019).
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The aim of the research was to investigate the mechanism of fire
protection of wood treated with fire-retardant impregnating compositions
and to evaluate their influence on combustion characteristics. Experimental
studies were carried out using pine wood samples with a density of
approximately 450-470 kg/m?3. The samples were treated with impregnating
compositions based on ammonium phosphate with antiseptic additives as
well as with a composition containing urea, phosphoric acids, and starch.
The coatings were applied to the surface of the samples with a consumption
rate of 240-260 g/m? followed by drying to constant weight. After
preparation, the samples were subjected to fire exposure using a laboratory
installation equipped with a gas burner and temperature measurement
system (Tsapko et al., 2021).

During the experimental tests, key combustion parameters were
recorded, including the temperature of gaseous combustion products and the
mass loss of the samples. The burning rate of wood was calculated based on
the change in sample mass over time relative to the damaged surface area.
The results showed that untreated wood samples ignited rapidly and
experienced intensive charring accompanied by a sharp increase in
combustion gas temperature. In contrast, wood treated with fire-retardant
compositions demonstrated significantly improved fire resistance.

Experimental results confirmed that the maximum temperature of
gaseous combustion products for treated samples was significantly lower
than for untreated wood. In particular, wood treated with ammonium-
phosphate-based impregnating compositions exhibited temperatures not
exceeding approximately 260 °C with mass losses below 9%. Even higher
efficiency was observed for samples treated with a composition of urea,
phosphoric acids, and starch, where mass loss decreased to about 3.6%. In
addition, the burning rate of treated wood samples decreased by
approximately 3.1-7.1 times compared with untreated wood, indicating a
substantial improvement in fire protection efficiency (Tsapko et al., 2021).

The mechanism of fire protection is associated with the thermal
decomposition of flame-retardant components accompanied by heat
absorption and the release of non-combustible gases. At elevated
temperatures, the protective coating forms a swollen foam-coke layer that
acts as a thermal barrier and significantly reduces heat transfer to the
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underlying material. This protective layer prevents intensive burning of
wood and slows down the propagation of flame across the surface.

From the perspective of circular economy principles, the application of fire-
retardant coatings contributes to the extension of the life cycle of wood
products and increases their functional durability. The reduction of
combustion intensity and improvement of fire resistance enhance the safety
of wooden structures while simultaneously reducing the need for frequent
replacement of materials. As a result, the consumption of raw wood
resources can be reduced, supporting sustainable resource management and
environmentally responsible production practices.

Thus, the conducted research confirms the effectiveness of fire-
retardant compositions based on phosphorus-containing compounds and
polymer film-forming components for improving the fire resistance of
wood. The formation of an intumescent insulating layer significantly
reduces burning rate, temperature exposure, and mass loss of wooden
materials. The obtained results demonstrate the potential of such protective
technologies for improving the safety, durability, and sustainability of wood
products within the framework of circular economy principles.
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The transformation of Ukraine’s forest sector within the framework of
post-war green rebuilding requires the implementation of digital
technologies that enhance design flexibility, production efficiency, and
sustainability. The IMOS system, as an integrated CAD/CAM solution for
furniture and wood product design, provides opportunities for adaptive and
parametric modeling. However, the formation of a generalized adaptive
design model that ensures continuous improvement of the digital system
remains insufficiently structured. This study proposes a conceptual and
mathematical framework for forming a generalized adaptive design model
of wood products in the IMOS environment. The model integrates user
experience feedback, time optimization, and accuracy improvement into a
cyclic digital development process. A functional relationship describing
iterative system enhancement is presented. The results contribute to digital
transformation of the wood-processing sector and support modernization of
master-level education under the ForestPost project.

Post-war green rebuilding of Ukraine demands a technologically
advanced forest sector capable of delivering customized, high-quality wood
products with minimal resource consumption [12]. Digital design
environments play a critical role in achieving these goals [3]. IMOS, as an
integrated CAD/CAM platform, enables: parametric modeling of furniture
components, automatic generation of technical documentation, CNC data
export, integration with production workflows [8,9]. However, most
implementations focus on static configuration rather than adaptive system
evolution [1, 2]. Modern digital environments must incorporate feedback-
driven improvement mechanisms to enhance efficiency and design precision
over time [10, 11]. Therefore, developing a generalized adaptive model for
wood product design in IMOS is a relevant scientific and practical task [4,7].

Aim of the study — to develop a generalized adaptive design model for
wood products in the IMOS environment that ensures cyclic system
improvement based on performance indicators. Object of the study — digital
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design processes of wood products within the IMOS CAD/CAM
environment. Subject of the study — the structural and functional parameters
influencing adaptive improvement of the IMOS-based design system.
Research hypothesis — an adaptive digital design system integrating user
feedback, time optimization, and accuracy improvement can ensure
continuous cyclic enhancement of IMOS-based wood product design
processes.

The research methodology included: structural analysis of IMOS design
workflows [1, 2, 3]; parametric modeling assessment; evaluation of time and
accuracy performance indicators; development of a cyclic adaptive
mathematical model; conceptual integration of feedback mechanisms into
system updates. The approach combines systems engineering, digital
modeling theory, and performance optimization principles [4, 5, 6, 9].

Generalized adaptive model of IMOS-based design. The adaptive
design system is based on cyclic improvement of the digital environment
according to the functional relationship: IMOS,u+1)=f(IMOS(n), UXfeedback,
AT, AE),
where: IMOS,m) — current system version; IMOSyu+1) — improved system
version; UXreedback — User experience feedback indicator; AT — time
optimization increment; AE — accuracy improvement increment.

Interpretation of model components: UXfgeedvack reflects ergonomic
efficiency, interface usability, and user-driven corrections; AT represents
reduction in design and production preparation time; AE reflects improved
modeling precision and error reduction. The model ensures iterative
improvement of digital workflows and supports parametric adaptability [8,
9].

A generalized adaptive framework for IMOS-based wood product
design was developed; a cyclic improvement principle integrating feedback
and performance indicators was formalized; the adaptive model increases
design efficiency and reduces production errors; integration of feedback
loops enhances digital system sustainability; the model supports digital
transformation of wood-processing enterprises.

Scientific novelty: development of a generalized cyclic adaptive model
for CAD/CAM-based wood product design; formalization of digital system
evolution using performance-based functional relationships; integration of
UX-driven optimization into forestry-sector digitalization.

The proposed model improves design speed and precision; reduces
production preparation time; enhances integration between design and
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manufacturing; supports digital maturity of wood-processing enterprises;
contributes to modernization of master programs under ForestPost.

Adaptive digital modeling is essential for sustainable forest-sector
transformation; integration of user feedback significantly improves system
efficiency; time and accuracy indicators should be embedded into system
evaluation; the proposed functional model ensures cyclic digital evolution.

It 1s recommended to: implement feedback-driven adaptive
mechanisms in IMOS; develop automated performance monitoring
modules; expand the model to include Al-assisted design optimization;
integrate adaptive modeling principles into master-level education. The
study supports digital transformation of Ukraine’s wood-processing sector
and aligns with the objectives of post-war green rebuilding and ForestPost
modernization initiatives.
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The forest sector plays an important role in the development of
Ukraine’s economy, providing raw materials for the woodworking,
furniture, construction, and energy industries. The efficiency of forestry
operations largely depends on the mechanisms of pricing for timber and the
organization of its market distribution [1; 6].

Under current conditions, timber sales in Ukraine are mainly carried
out through a system of electronic auctions designed to ensure transparency
of trade, competition, and the formation of market-based timber prices [3;
5]. At the same time, the practice of the timber market functioning indicates
a number of problems, including significant price volatility, the influence of
intermediaries on auction results, imperfections in regulatory frameworks,
and limited access of certain enterprises to forest resources [5; 9].

Another pressing issue is the insufficient level of deep wood
processing. A significant share of forest resources is sold in the form of
roundwood, which leads to the loss of potential added value and reduces the
economic benefits for the national economy [6; 8; 9].

The purpose of this study is to analyze the current features of pricing
for roundwood in Ukraine, identify the main problems in the functioning of
the timber market, and substantiate prospects for improving pricing
management mechanisms in the timber market. The following research
methods were used: analysis and synthesis, a systemic approach,
comparative analysis, statistical methods, SWOT analysis, PEST analysis,
and the generalization method.

Auction trading is one of the most effective mechanisms for the sale
of forest resources, as it ensures competitive price formation and
transparency in timber sales [6]. In most European countries, timber is sold
through open auctions organized by state or private forest owners [2]. The
choice of pricing methodology depends on the applied approach (Table 1).
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Table 1
Approaches for timber pricing

Approach Characteristics Features
Market approach | The price on the exchange is formed This is the most transparent approach,
(actual auctions) | through bidding, where the winner is reflecting the real balance of supply
the participant offering the highest and demand at a given moment
price for the lot. Exchange prices serve
as the basis for the market valuation of
roundwood
Starting auction Often established based on the This approach helps avoid inflated bids
prices weighted average of previous and instability at the beginning of
exchange prices over a certain period | auctions
(quarter/month)
Cost-based The price is formed based on This approach is less common
approach harvesting costs (planned costs of specifically for the timber market but
logging, transportation, reforestation can be used as a baseline estimate of
activities, taxes and fees, e.g., the minimum economically justified
stumpage fee) price

Electronic auctions make it possible to attract a wider range of market
participants, reduce transaction costs, and increase the level of competition
[5]. Under such conditions, timber prices are formed under the influence of
supply and demand, which corresponds to the principles of a market
economy. The main stages of auction timber sales include lot formation,
publication of auction information, submission of applications by
participants, the auction itself, and the conclusion of a contract [2].

Price formation for timber depends on many economic factors, including
domestic and foreign demand, volumes of timber harvesting, transportation
costs, and the macroeconomic situation [2].

A significant problem is the high volatility of timber prices, which may
negatively affect the financial stability of forestry enterprises. During
periods of declining demand, enterprises are forced to sell timber at lower
prices, which leads to reduced revenues and limits the ability to finance
reforestation activities [5].

In addition, intermediaries significantly influence price formation by
purchasing forest resources at auctions and reselling them with additional
markups. This practice may limit the access of woodworking enterprises to
raw materials and reduce the efficiency of market functioning. Another
problem is the insufficient development of domestic wood processing. The
sale of roundwood without further processing leads to the loss of a
significant share of added value and reduces the competitiveness of the
economy.
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To improve the efficiency of the timber market, it is necessary to
enhance auction trading mechanisms and pricing policies. One important
direction is the creation of conditions for direct access of woodworking
enterprises to forest resources, which will reduce the influence of
intermediaries on price formation.

A promising instrument is the introduction of long-term contracts
between forestry enterprises and major timber consumers. This would help
stabilize enterprise revenues and reduce the risks of market price
fluctuations. Another important direction is stimulating the development of
the woodworking industry and the production of high value-added products.
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In the context of global climate change and other ecological,
economic, social, and political challenges, the traditional linear model of
resource consumption has exhausted itself. This necessitates a transition
from the paradigms of sustainable development and circular economies
(including bioeconomy) to the principles of a regenerative economy. At its
core lies the idea that the economy should function similarly to nature. In
other words, a regenerative economy 1is not merely "sustainable
development" — which typically aims only at minimizing harm — but a model
for the active restoration and improvement of ecological and social systems
[1].

Among the natural resources well-suited for processing within a
regenerative framework, wood and its primary component, cellulose, hold a
prominent place. They are the most abundant and vital sustainable materials
available to humanity for addressing major societal challenges. Wood-based
materials represent a crucial, if not the only, industrial-scale production
stream capable of continuously meeting societal needs with advanced
materials. Cellulose, which emerged through cyanobacterial biosynthesis
over 3.5 billion years ago and migrated into the plant kingdom over eons, 1s
the fundamental building block of life on Earth and the most prevalent
natural polymer at our disposal. Consequently, wood became the primary
material that civilized humanity [2].

In ancient times, toolmaking and housing construction from wood
enabled the emergence of settlements and cities. Later, wood revolutionized
information dissemination through paper, and in the last century, it paved
the way for modern polymer chemistry and synthetic plastics. The industrial
processing of cellulose in the 1900s led to a significant expansion of the
forestry, woodworking, and paper industries, providing a reliable source of
renewable raw materials [2].

In Ukraine, industrial roundwood accounts for 45.5% of the total
harvested timber volume (14,885.9 thousand m?®), while the remainder
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consists of fuelwood (54.4%) and non-liquid wood (0.1 thousand m?). The
total sales volume of all types of roundwood amounted to 14,823.8 thousand
m?, totaling UAH 25,723.9 million. Of this total, industrial roundwood
accounted for 6,686.6 thousand m? (valued at UAH 18,497.8 million), while
fuelwood accounted for 8,137.2 thousand m?® (valued at UAH 7,226.1
million) [3].

Waste is an inherent element of production and technological
processes at all stages of forest cultivation, harvesting, and wood processing.
Utilizing wood waste within a regenerative model means that businesses do
not simply incinerate refuse but create a system where logging by-products
restore soil, social infrastructure, and energy. Thus, wood waste is viewed
not merely as a byproduct but as a strategic asset — a vital component of
natural capital capable of restoring ecosystem balance and ensuring the
sustainable development of the forest industrial complex.

The Renewable Energy Directive III (RED III), adopted in 2023 [4],
is a pivotal EU legislative act that radically alters the landscape for the
forestry and energy sectors by imposing strict limits on wood incineration
and incentivizing regenerative use. The Directive introduces the Cascading
Principle and prohibits state support for burning wood that can be used
otherwise. According to the cascading principle, the priority of wood use is
established as follows: high-quality wood products (furniture, structures);
extending product life; reuse and recycling; and finally, bioenergy
(incineration only as a last resort). Thus, the cascading principle is not a
standalone technology but a strategic approach: wood is first used for solid
products, then processed into boards (MDF), then into insulation materials,
and only ultimately for energy or fertilizers.

The key to effective wood waste utilization under the cascading
principle lies in clear classification and innovative sorting technologies [5].
High-precision automated separation (Al & NIR) serves as the "gateway" to
regeneration. To ensure wood becomes a valuable resource rather than fuel,
clean wood must be separated from contaminated material (containing
varnishes, glues, or PVC edges). This can be achieved through:

« Near-Infrared Spectroscopy (NIR): allowing for the instantaneous
identification of the chemical composition of coatings.

« Al-driven Robotic Sorting: recognizing wood species and product
types for subsequent high-quality processing (upcycling).

A promising method for wood waste utilization is the production of
Wood-Plastic Composites (WPC). This exemplifies closing the loop, where
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wood flour is mixed with recycled polymers to create durable materials for
decks, facades, and outdoor furniture, which are themselves recyclable.

Modern waste management also includes thermochemical
conversion—pyrolysis and gasification. If wood is unsuitable for reuse, the
regenerative approach favors the production of Biochar (carbon that is not
burned to release CO; but is "sequestered"). It is added to soil to restore
fertility or to concrete to create a negative carbon footprint.

In Ukraine, startups and pilot projects are already utilizing pyrolysis
plants to process residues from logging sites and sanitary felling. Such
projects have been implemented, for example, in the Transcarpathian region,
where wood waste 1s converted into biochar, subsequently used by local
farms to restore depleted soils. The regenerative aspect of this technology
lies in the fact that it is not just disposal, but the restoration of natural capital
(soil fertility) and the creation of a long-term carbon sink (Biochar does not
decompose in the soil for hundreds of years).
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The post-war green rebuilding of Ukraine requires the efficient
utilization of secondary wood resources and the development of circular
technological solutions within the forest sector. Post-consumer wood
(PCW) represents a significant raw material potential; however, its
structural heterogeneity, contamination, and variable mechanical properties
complicate its reuse in wood products. Develops a technological process for
preparing reclaimed wood into dimensionally suitable slats for blockboard
production. The technological stages are analyzed, and the relative
importance of each operation within the overall preparation process is
quantified. The proposed framework integrates material inspection, defect
removal, dimensional optimization, moisture stabilization, and structural
grading. The research demonstrates that technological preparation accounts
for the dominant share of final product quality, directly influencing strength,
durability, and bonding reliability. The results support the modernization of
master programs and contribute to the transformation of Ukraine’s forest
sector toward circular and sustainable production systems under the
ForestPost project.

Ukraine’s post-war recovery requires sustainable resource management
and the reduction of dependence on primary timber resources [3, 6, 7]. The
growing volume of post-consumer wood (PCW) generated from dismantled
buildings, furniture, and construction waste provides a valuable secondary
raw material base [1]. However, PCW 1is characterized by irregular
geometry, presence of nails, adhesives, and coatings, biological degradation,
variable moisture content, internal structural defects [8, 9].

These factors complicate its direct use in engineered wood products
such as blockboards [2, 4]. Without systematic technological preparation,
PCW cannot meet structural and bonding requirements [2, 10]. The
development of a structured preparation technology is therefore essential for
ensuring stable mechanical performance and industrial feasibility [1, 2].
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Aim of the study. To develop and substantiate a technological process
for preparing PCW into dimensionally suitable slats for blockboard
manufacturing. Object of the study. PCW intended for reuse in blockboard
production. Subject of the study. Technological operations and their
influence on the quality and structural suitability of prepared slats. Research
hypothesis. A structured multi-stage preparation process with optimized
technological operations significantly improves the dimensional stability,
bonding quality, and mechanical performance of blockboards made from
PCW.

The study integrates: technological analysis of preparation operations;
experimental preparation of reclaimed pine wood; structural grading;
moisture stabilization assessment; evaluation of dimensional accuracy;
process efficiency analysis [1, 5, 8]. Each technological stage was evaluated
according to its contribution to final slat quality. A weighted importance
coefficient was assigned based on structural influence, defect reduction
efficiency, and bonding reliability impact.

The preparation of PCW for blockboard production includes the
following stages — summary of operational importance (%): 1. Initial sorting
and visual inspection — 12%. This stage prevents structurally unsuitable
material from entering further processing. 2. Removal of foreign inclusions
(metal detection and extraction) — 14%. Critical for preventing equipment
damage and ensuring bonding reliability. 3. Cutting and primary
dimensioning — 18%. This stage determines dimensional optimization and
material yield. 4. Defect elimination and structural optimization — 16%.
Directly affects mechanical performance. 5. Drying and moisture
stabilization — 15%. Target moisture content: 8-10%. Ensures bonding
stability and dimensional accuracy. 6. Calibration planing and thickness
adjustment — 10%. Provides geometric precision. 7. Structural grading and
strength classification — 8%. Ensures uniformity in structural performance.
8. Final precision ripping into slats — 7%. The highest influence is attributed
to primary cutting and defect elimination (34% combined), indicating the
decisive role of dimensional and structural optimization.

A structured preparation model for PCW was developed; the weighted
contribution of each technological stage was quantified; dimensional
stability and bonding reliability improved after full technological
preparation; the integrated preparation system enhances material yield and
reduces rejection rate; the approach supports circular engineering in
furniture and construction materials.

Scientific novelty: systematization of PCW preparation technology into
a weighted multi-stage model; quantitative assessment of technological
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stage importance; integration of structural grading with circular wood
engineering principles; adaptation of reclaimed wood preparation
technology to blockboard production. Practical Significance. The developed
technology: enables industrial-scale reuse of post-consumer wood; reduces
dependence on primary timber resources; improves product quality
consistency; supports sustainable reconstruction initiatives; enhances
professional competencies in circular wood processing under the ForestPost
framework.

Technological preparation is the key determinant of PCW usability in
blockboard manufacturing; dimensional optimization and defect elimination
have the greatest impact on final product performance; moisture
stabilization ensures bonding reliability and structural durability; a
structured preparation system increases circular resource efficiency. It is
recommended to: implement digital tracking of PCW preparation stages;
introduce standardized grading protocols. The developed technological
framework contributes to sustainable transformation of Ukraine’s forest
sector and supports post-war green rebuilding strategies aligned with EU

circular economy principles.
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The plant materials existing in a forest (moss, lichens, herbaceous
cover, litter, undergrowth, stands and exploitation residues) vary from one
type of forest to another (Musat, 2024), but are also conditioned by the age,
exposure and altitude (Davies-Colley et al., 2000), as well as by the
interventions of the human factor in order to comply with the rules of
management of stands in accordance with the prescriptions of the forestry
arrangements.

In general, the aerial part of a tree, located above the felling level, is
used as a result of the harvesting process. This volume includes the volume
of the trunk and branches (with a diameter greater than 5 cm for conifers
and 3 cm for deciduous trees), which represents about 81% of the total
volume of a tree for conifers and 79% for deciduous trees (Ciubotaru, 1998).
The rest of the material remains in the forest and can represent fuel for a
future forest fire.

Fuels are defined as all materials in solid, liquid or gaseous state,
which, in the presence of air, can ignite and burn, contributing to the increase
in the amount of heat developed by the fire (Burlui, 2014). If the respective
material is located in the forest area and is of plant origin, then it is called
forest fuel.

On the other hand, combustibility represents the property of a material
to ignite and burn in the presence of air, contributing to increasing the
amount of heat developed by the fire (Ciobanu and loras, 2007). In general,
conifers contain a higher heat of combustion than hardwoods because they
contain resins that have a higher energy value than cellulosic material
(Adam, 2007). The amount of fuel available is influenced by the moisture
content and the spatial distribution of the total fuel. The shape and
dimensions determine flammability and the heat transfer. To prevent forest
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fires, knowledge of the combustibility and flammability of forests is of
particular importance, especially since, in the case of forests, combustibility
and flammability are influenced by a series of factors, which can be grouped
into silvicultural factors and meteorological factors (Ciobanu and Ioras,
2007). The category of silvicultural factors includes: the type of forest, the
consistency of the stand, the nature of the litter and grass cover, as well as
the age of the trees.

In order to quantify the material damage that a fire can cause, it was
considered appropriate to establish the quantities of fuels remaining on the
forest ground in coniferous stands. In this regard, the purpose of the research
was to estimate the quantity of combustible materials found on the forest
ground in stands consisting predominantly of coniferous species,
representative for mountain areas.

Coniferous forests are characterized by a higher burning capacity,
while deciduous forests have a much lower burning capacity (Calvino-
Cancela et al., 2017). The increased burning capacity of coniferous forests
is explained by the fact that both the foliage and the litter contain a lot of
resin (Adam, 2007).

The research was carried out within the Bucegi Piatra Craiului Ciucas
R.A. Forest District, more precisely in Production Unit no. I — Moieciu,
where the important share is occupied by coniferous forests, where five
management units (compartments) were studied, different in terms of the
stationary factors that would influence combustibility of the forests.

The methodology involved collecting data from each compartment, by
placed randomly five experimental plots of 2 x 2 m (4 m?), delimited with
stakes and tape. From these experimental plots all the plant materials, that
could constitute fuels for a forest fire, were differentiated and weighed (dry
needles and branches, green needles and branches, cones, wood debris, bark
and dry grass).

A comparative analysis of the data between the five compartments
indicates the preservation of a balanced distribution, so that the largest
quantities of combustible materials consist of needles, branches, cones and
woody debris, and the smallest refer to bark and grass.

In the case of compartment number 25D, large quantities of cones were
encountered in all 5 experimental plots. This may be due to the fact that the
stand is 100 years old and consists only of spruce trees (100% spruce), 1.e.
trees that are close to the age of exploitation, but that bear fruit abundantly.
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Within compartment number 25A, the predominance of needles and
dry branches at ground level was observed, with other combustible materials
being found in small quantities, under 1 kg for each type of combustible
material, which may be due to the composition of the stand, which involves
30% beech.

0% 3% 3%
19%

25%

32% 21%

14%

52%
14% 18%

34%

a. b. C.

0% B Dried needles and branches

m Cones

14% m Bark

13%/ 429%
47%
B Green needles and branches

19% Wood scraps

24%

m Grass

6% 6%

Figure 2. Percentage distribution of various types of forest fuels on
management units: a. 27C; b. 25D; c. 25A; d. 24B; e. 22A

In the experimental plots established in compartments 24B and 22A, a
similar distribution of both quantities and types of fuels encountered is
observed. This aspect can be explained by the fact that both stands are of
similar ages (50-55 years), even if differences appear in terms of
composition (24B — 80% spruce, 20% beech, and 22A — 100% spruce).

The consistency of the stand is a determining factor that contributes to
the quantitative value of the combustible materials in the stands studied. The
type of forest and the age of the stand are other factors that contribute, to a
large extent, to the quantitative value of these combustible materials.
Advanced age is another factor that increases the risk in the event of a fire,
and in terms of consistency, 0.7 is a suitable consistency, where the litter is
not too dry, but at the same time the propagation speed will be lower.

The degree of accessibility in the forest is another important factor in
managing potential fires, as a denser network of forest roads and transport
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routes makes accessibility better, and interventions will be more efficient.
Thickening the transportation network would bring a real benefit because it
would increase accessibility and thus hard-to-reach areas would be easy to
monitor and fires could be managed efficiently.
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Forests of Ukraine perform important ecological, social and resource
functions, are one of the most powerful factors that stabilize the natural
ecosystems and enhance their resistance to anthropogenic impact and
climate change (Tkach, 2002). Ecosystem services link ecosystems and the
production-consumption activities of governmental institutions, enterprises,
and the population. Indicators of ecosystem services can be presented in
physical or monetary units. In frame of the EU INCA project (Integrated
Accounting for Natural Capital and Ecosystem Services) it was assessed
seven ecosystem services — provision of agricultural products and timber,
water purification, flood protection, crop pollination, carbon sequestration
and recreation in natural areas (Accounting for ecosystems and their
services, 2012).

Ecosystem services are divided into supporting, provisioning,
regulating and cultural. Supporting services aid the functioning of
ecosystems, without delivering products or varying any environmental
conditions that directly benefit humans. Provisioning services are the
services and goods that can be collected or harvested in the forests, such as:
raw material; food; water; genetic resources. Regulating services are the
benefits obtained from the function of ecosystem processes such as: erosion
and flood control; water and air purification; climate regulation. Cultural
services are the non-material benefits people obtain from ecosystems
through spiritual enrichment, development and recreation. According to
generalized estimates total cost of ecosystem services is 171 521 min. EUR,
woodland and forests 81 414 mln. EUR (Ecosystem services, 2025).

In the period of post-war rebuilding, Ukraine will need to increase the
use of forest resources, and it i1s quite important to understand their rational
and balanced use. According to the European Green Deal, forests are not
only a source of wood, it emphasizes the concept of multifunctionality of
forests, which are managed to provide a wide range of benefits, including
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ecological services. In this context that understanding the diversity of
ecosystem services, importance of rational use, conservation and
multiplication makes the study of the course "Forest Ecosystem Services"
relevant in order to ensure the formation of "green" skills in future forest
industry specialists in our country. As part of the project “Modernizing
master programs to support forest sector transformation towards Ukraine’s
post-war green rebuilding (ForestPost)” founded by the European Union,
the development of courses, including “Forest Ecosystem services” are
envisaged with the implementation of elements of dual education.

The course, which is designed for 3 ECTS credits for the Master's
educational and professional program "Forestry", provides for consideration
of modern European approaches assessment of ecosystem services, their
regulatory and legal support, as well as the role of forests in the formation
of environmental restoration processes. Special attention is planned to be
paid to the methodology of assessment of forest ecosystem services using
modern approaches and classifications, as well as the practical application
of information technologies for the analysis and justification of management
decisions. As a result of studying the discipline, applicants acquire
knowledge and practical skills in the identification, assessment and
comparative analysis of forest ecosystem services. An important element in
consolidating the course is the stay of applicants at workplaces in
enterprises, institutions and organizations subordinate to the State Forest
Resources Agency, which act as associated partners within the project.

Practical training will be based on real research methodologies and
datasets. Part of the practical classes are planned to be conducted in
collaboration with specialists of research institution and Forest Management
Unit, with the involvement of specialists in planning and carrying out
fieldwork, participating in seminars, discussing applied case studies and
forestry tasks. Students would gain practical experience in conducting
research and analysing forest management materials, which strengthens the
practical focus of the program and prepares graduates for scientific research,
design and practical activities in forestry. This approach promotes the
integration of education, science and production and meets the modern
challenges of the transformation of the forest sector of Ukraine.
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Forestry education in Ukraine remains predominantly technical, while
sectoral development increasingly operates within international funding
frameworks defined by performance-based evaluation and accountability
requirements. This paper identifies a structural gap between technical
forestry expertise and the governance logics that shape access to financing
and project approval. It conceptualizes donor governance competencies as
the professional capacity to interpret funding rules, align initiatives with
policy priorities, design measurable interventions, and operate strategically
within institutional environments. Highlighting the temporal mismatch
between long-term forest management cycles and short-term project
funding, the paper proposes a three-level model for embedding governance
competence into higher education and reframes it as a structural dimension
of contemporary forestry professionalism.

Forestry education in Ukraine has traditionally prioritized discipline-
specific and technically oriented training. Curricula are structured around
forest management planning, silviculture, ecosystem restoration,
biodiversity conservation and resource assessment. This model has ensured
strong expertise and field-level competence among practitioners. However,
the institutional environment in which forestry professionals operate is
undergoing transformation. Many forest-related initiatives are now
implemented within international financing frameworks that evaluate
projects according to clearly defined priorities, eligibility criteria,
performance indicators and reporting standards [1, 5]. As a result, forest
management no longer functions as an autonomous technical domain; it
must increasingly be articulated in governance terms, framed through policy
alignment, measurable indicators and accountability requirements.
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While elements of project management have been incorporated into
many study programmes, these additions primarily address administrative
execution rather than the development of donor governance competencies
as the capacity to interpret donor rules, anticipate compliance requirements
and strategically position sectoral projects within competitive funding
systems [3].

This paper conceptualizes donor governance competencies as a
necessary extension of contemporary forestry professionalism. By framing
governance capacity as a structural dimension of professional identity rather
than an external administrative requirement, it contributes to debates on
sectoral modernization and the role of higher education in preparing
professionals to operate within governance-oriented policy environments.

Institutional transformation and the governance logic of funding.
Funding in any sector has always been subject to formal criteria and
reporting requirements [4]. However, the increasing reliance on
international financing has strengthened the role of performance-based
evaluation, policy alignment and standardized accountability procedures as
structuring elements of sectoral development. These mechanisms no longer
function merely as administrative conditions; they increasingly shape how
projects are designed, prioritized and justified [3].

As a result, forestry projects must be formulated in ways that
correspond not only to technical standards and feasibility, but also to
institutional evaluation logics. Projects are assessed against predefined
indicators, strategic priorities and compliance frameworks that influence
funding continuity and institutional positioning. One manifestation of this
shift is the temporal tension between long-term ecological processes and
short-term funding cycles. Forestry operates within planning horizons that
extend over decades, whereas funding programmes are typically organized
around two- to five-year project frameworks. Translating long-term project
objectives into measurable short-term outputs requires institutional
competence that goes beyond technical expertise.

The significance of this transformation lies in its implications for
professional education. While governance requirements increasingly
influence sectoral practice, forestry curricula remain predominantly focused
on technical training [2]. The ability to navigate funding architectures,
interpret evaluation criteria and align interventions with institutional
frameworks 1s often treated as peripheral rather than foundational. This
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misalignment between professional reality and educational preparation
underscores the need to reconsider how competencies are defined and
integrated within forestry education.

Conceptualizing donor governance competencies. Donor governance
competencies refer to the professional capacity to interpret donor-defined
rules, align sectoral initiatives with funding priorities, structure
interventions in accordance with accountability standards, and represent
institutional interests within international financing processes. These
competencies extend beyond conventional project management. While
project management focuses on organizing and delivering predefined tasks,
donor governance competence concerns institutional positioning within
funding environments. It requires understanding how priorities are
formulated, how evaluation criteria shape project design and how
compliance mechanisms influence longer-term sectoral strategies. The
distinction lies in the level of engagement: execution versus strategic
navigation.

Core elements of donor governance competence include familiarity
with donor architectures and financing instruments; the ability to interpret
policy frameworks and align initiatives accordingly; skills in formulating
measurable outputs and impact indicators consistent with performance-
based systems; and knowledge of monitoring, reporting and multi-actor
coordination processes. Together, these capacities enable professionals not
only to submit funding applications but to shape how projects are framed
and integrated into broader policy agendas.

Conceptualizing these competencies as part of forestry
professionalism implies that governance literacy is an internal dimension of
sectoral expertise rather than an external administrative addition. As funding
systems increasingly define the parameters of sectoral action, the translation
of ecological knowledge into institutionally legible formats becomes
integral to professional practice.

Embedding donor governance competencies in forestry education.
Integrating donor governance competencies into forestry education requires
structural alignment rather than incremental additions. The objective is not
to introduce isolated governance-related modules, but to recalibrate how
technical expertise i1s taught, evaluated and applied within institutional
contexts shaped by international financing systems. This integration can be

71



conceptualized along three interconnected dimensions: functional,
institutional and strategic.

Functional integration occurs when governance is embedded as a
criterion of professional competence within the educational process. At this
level, governance requirements are incorporated into the design and
assessment of technical assignments. Students are expected to demonstrate
how proposed interventions align with funding frameworks, policy
priorities, and accountability standards. For example, a forest restoration
plan should include measurable outputs, defined indicators, a phased
implementation structure, and a clear justification of its funding relevance.
This approach reorients competence development from the acquisition of
technical knowledge alone to the ability to apply that knowledge within
institutional and evaluative frameworks.

At the institutional level, integration concerns curriculum architecture.
Forestry education should not treat ecological, economic and regulatory
dimensions as separate domains. Instead, case-based modules should
require simultaneous consideration of feasibility, financial structuring,
compliance requirements and policy alignment. Joint assignments involving
forestry, economics and public administration students can simulate the
multi-actor environments characteristic of internationally financed
initiatives [4]. The purpose is not interdisciplinary exposure per se, but
coordinated problem-solving under governance constraints. This approach
mirrors real project environments and strengthens cross-sectoral
competence.

At the strategic level, governance competence must be developed
through direct exposure to real institutional settings. Universities should
formalize student participation in externally financed projects, assigning
clearly defined tasks related to proposal structuring, indicator development,
monitoring documentation or stakeholder communication. Such
engagement transforms governance literacy from theoretical familiarity into
accountable practice. It allows students to observe how funding priorities
are negotiated, how compliance standards are applied, and how sectoral
interests are articulated within decision-making arenas.

Together, these three dimensions establish a progression from
embedded governance criteria in technical tasks, to coordinated
interdisciplinary design, to experiential participation in institutional
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processes. This framework positions donor governance competence as a
structural component of forestry education rather than an auxiliary skill.

The proposed integration framework requires mechanisms that
distinguish structural reform from symbolic adjustment. The presence of
governance-related content in course descriptions does not indicate
substantive transformation. Integration must be observable through
formalized standards of curriculum design and institutional organization.

First, governance competencies must be reflected in formally
articulated learning outcomes. If programmes do not explicitly state the
ability to interpret funding frameworks, align sectoral initiatives with policy
priorities, and design interventions consistent with accountability standards,
competence formation remains incidental rather than intentional. Second,
governance criteria should be embedded in assessment structures. The
evaluation of technical assignments must incorporate dimensions such as
policy alignment, indicator coherence, and compliance logic. When
governance requirements shape grading standards, they become integral to
academic performance rather than peripheral knowledge. Third, exposure to
authentic governance documentation should form part of student
assessment. The systematic use of real funding calls, evaluation grids, and
reporting templates signals that training is oriented toward institutional
realities rather than abstract simulation. Taken together, these indicators
provide observable evidence that governance competence has been
incorporated into the internal logic of curriculum design.

Also, operational integration depends on broader institutional
capacities. Faculty members must possess sufficient familiarity with
international funding systems to teach governance-related content
confidently. This may require targeted professional development or
collaboration with practitioners experienced in externally financed
programmes. Access to real cases and documentation is equally necessary.
Without institutional partnerships that provide updated information and
practical engagement opportunities, governance training risks remaining
theoretical. Finally, accreditation frameworks and programme evaluation
standards must recognize governance competencies as part of professional
qualification requirements. Formal recognition within quality assurance
systems ensures continuity beyond individual initiatives and protects reform
efforts from becoming temporary or personality-driven.
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By distinguishing between indicators of integration and conditions of
implementation, this framework moves the discussion from normative
recommendation to institutional design. Governance competence is thus
positioned not as an optional curricular addition, but as a reform measurable
through formal standards and sustained through organizational capacity.

Professional identity and sectoral implications. The integration of
donor governance competencies into forestry education reflects a broader
transformation in the professional configuration of the sector. Traditionally,
forestry expertise has been defined through specific knowledge, field-based
management and long-term stewardship of natural systems. This model
presupposed that technical competence was sufficient for effective
professional practice. However, as sectoral action increasingly unfolds
within institutional environments structured by international financing and
accountability systems, professional competence becomes inseparable from
governance literacy.

From a theoretical perspective, this shift can be understood as an
expansion of professional jurisdiction. The domain of forestry expertise no
longer encompasses only ecosystem management, but also the capacity to
translate interventions into institutionally legible formats. Professional
authority 1s exercised not solely through technical judgment, but through the
ability to navigate funding architectures, interpret policy frameworks and
participate in multi-actor coordination processes. Governance competence
thus represents an extension of the cognitive and institutional boundaries of
the profession rather than an external administrative addition.

At the sectoral level, this transformation alters patterns of influence
and autonomy. When governance capacity is embedded within professional
training, sectoral actors are better positioned to engage in agenda-setting
processes rather than merely responding to externally defined funding
criteria. The ability to operate within transnational policy environments
affects how priorities are articulated, how projects are framed and how long-
term strategies are aligned with competitive funding mechanisms. In this
sense, curriculum reform functions as a structural investment in institutional
agency.

Embedding donor governance competencies within higher education
therefore contributes to the reconfiguration of forestry as a profession
operating at the intersection of forestry management and institutional
governance. The long-term implications extend beyond individual
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employability to the collective capacity of the sector to shape its
development trajectory within evolving international policy and financing
systems.

Taken together, these developments demonstrate that the
transformation of funding and governance environments necessitates a
corresponding reconfiguration of professional preparation in forestry. Donor
governance competence emerges not as an auxiliary administrative skill, but
as a structural condition for exercising sectoral expertise within
transnational institutional settings. Embedding this dimension in higher
education aligns technical training with the regulatory and evaluative
frameworks that increasingly shape sectoral action. In doing so, forestry
education becomes a site where professional knowledge and institutional
capacity are jointly constituted.
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The forestry sector in Ukraine is characterized by the presence of
complex problems that cover all stages of the timber supply chain and
significantly affect the ecological, social, and economic spheres of the
industry. One of the key challenges is illegal logging, driven by financial
motivations, low enforcement efficiency, and conflicts of interest. The
illegal harvesting of high-quality timber without proper permits and tax
payments creates substantial economic gains, which serve as a primary
factor for violations. Insufficient resources and a formalistic approach to
oversight by responsible authorities create favorable conditions for unlawful
activities [5]. The concentration of planning, harvesting, accounting, and
assortment marketing functions within a single enterprise intensifies
conflicts of interest and deepens the problem. The consequences include the
depletion of forest resources, environmental degradation, reduction in tax
revenues, and increased corruption risks.

An additional risk factor is excessive timber harvesting that exceeds
the average annual increment [3]. Growing domestic and international
demand for timber, as well as pressure from SE “Forest of Ukraine” on
subordinate branches to increase harvesting volumes, contribute to
surpassing established cutting limits. The lack of proper control over actual
harvest volumes allows certain enterprises to exceed the annual increment
of timber, creating a threat to the depletion of forest resources and
undermining the principles of sustainable forest management.

The institutional and legal framework of Ukraine’s forest sector
requires radical modernization and optimization. The excessive complexity
of regulatory documents, ambiguous interpretation of legislative norms, and
low effectiveness of their implementation create conditions of legal
uncertainty [1]. The inability to unify timber quality standards and the
limited efficiency of production processes reduce the competitiveness of
products in domestic and international markets, undermining consumer trust
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and lowering overall product quality. High dependence on global market
fluctuations increases the sector’s vulnerability to changes in prices and
demand, which is especially critical under martial law and limited transport
infrastructure, creating a threat of reduced revenues and hindering reforms
[1].

Countering illegal timber circulation and corrupt practices remains a
priority to ensure transparency, sustainable forest use, and strategic sectoral
development. The implementation of modern technological solutions, such
as satellite monitoring, GPS tracking, and blockchain, allows for operational
control of forest stand conditions, timber movement, and the verification of
data throughout the entire logistics chain.

Enhancing public participation and ensuring transparency in control
procedures is critically important. The creation of public registries for
logging permits, harvesting and transport authorizations, as well as the
development of mobile applications for reporting violations and notifying
regulatory authorities, improves oversight efficiency and trust. The scaling
of FSC and PEFC certification systems ensures the legality of timber
harvesting and the traceability of logging operations, while incentive
mechanisms stimulate active participation in identifying violations and
supporting anti-corruption initiatives.

International cooperation and data exchange are critically important
for improving the efficiency of control over the legality of timber and
countering illegal timber trade. In particular, European Union initiatives
such as the European Union Deforestation Regulation (EUDR) establish an
obligation for importers to verify the sources of timber and wood products,
significantly reducing the risk of illegal products entering the European
market [2]. Within these initiatives, procedures for document verification,
supplier audits, and timber tracking systems are standardized, contributing
to enhanced supply chain transparency.

For Ukraine, this creates an opportunity to adapt similar control
mechanisms and timber accounting systems, using international standards
as a model for implementing national reforms. Specifically, the introduction
of unified supplier verification procedures, the integration of electronic
registries, and digital monitoring technologies allows for tracking timber
from the point of harvest to the end consumer, increasing the effectiveness
of oversight and reducing corruption risks. Additionally, information
exchange with other countries, including auditing and certification
practices, allows for the creation of predictive models to assess the risks of
illegal harvesting and to develop preventive policies in the forestry sector.
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Accordingly, international cooperation serves not only as a tool to counter
the import of illegal timber but also as a platform for transferring best
practices, standardizing procedures, enhancing transparency, and
integrating Ukraine into global sustainable forest management systems [4].

Thus, comprehensive reform of the forest sector requires a holistic
approach, which includes: improving control efficiency, integrating
innovative technologies, ensuring transparency in production and
processing processes, as well as enhancing the legal framework and
regulatory mechanisms to achieve sustainable and rational use of forest
resources.
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Forest ecosystems of Ukraine have been significantly affected by
military operations, some territories are temporarily inaccessible, significant
areas are contaminated with explosives, which makes it impossible to
conduct full-fledged field surveys. Under such conditions, the traditional
ground-based observation system, in particular the National Forest
Inventory (NFI), does not provide operational and complete territorial
coverage. At the same time, there is a growing need for comprehensive
information on the state of forest resources, their structure, productivity,
biomass and carbon stocks for strategic planning of forest sector restoration,
ensuring international reporting and implementing the principles of green
transformation. These challenges require a review of approaches to training
forestry specialists with the need to develop master's courses built on a
combination of ground-based and distance approaches to forest assessment
with the introduction of elements of dual education.

As part of the project “Modernizing master programs to support forest
sector transformation towards Ukraine’s post-war green rebuilding
(ForestPost)” founded by the European Union, the development of courses,
including “Forest Phytomass Estimation by Ground and Remote Methods”™
are envisaged. The course is aimed at developing integrated competencies
that involve combining field measurements with remote sensing data, using
geographic information systems for spatial analysis and justifying
management decisions under uncertainty. In particular, the course plans to
consider: traditional methods of establishing sample plots and assessing
phytomass components; use of Sentinel-2 multispectral images and
calculation of vegetation indices; assessment of the quality of results.

The methodological basis is modern scientific developments in the
field of remote forest inventory (Myronyuk et al., 2023, 2024), biomass
modelling and carbon stock assessment (Lakyda et al., 2020). Integration of
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field data with satellite images and tree canopy height models allows for
increased accuracy in estimating stocks and biomass and forms the basis of
modern approaches that should be integrated into master's training.

The introduction of the discipline is aimed at training specialists
capable of working in the conditions of post-war restoration and
digitalization of the forest sector. It is expected to form the ability to
integrate ground and remote data, apply modern approaches to assessing
biomass and carbon stocks, and use the results of the analysis to inform
management decisions. In combination with remote sensing data and other
components of the NFI, this creates the prerequisites for spatially detailed
planning of forest restoration and assessment of their contribution to
maintaining ecosystem functions and carbon stocks (Myroniuk et al., 2023).

A distinctive feature of the master’s course is the direct transfer of
scientific research results into the educational process. Practical training is
based on real research methodologies and datasets. Part of the practical
classes 1s conducted in cooperation with research and management planning
institutions, with the involvement of specialists in planning and carrying out
fieldwork, participating in seminars, and discussing applied forestry tasks
and case studies. Such an approach strengthens the link between academic
training and professional practice. Students gain hands-on experience in
organizing field research and analysing forest management materials, which
enhances the practical orientation of the program and prepares graduates for
work in both research institutions and operational forestry.

The combination of scientifically sound methods for assessing
phytomass with elements of the dual learning model creates the
prerequisites for training specialists focused on both research activities and
practical management of forest resources. This approach contributes to the
integration of science, education and production and meets the current
challenges of transforming the forest sector of Ukraine.
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One of the most popular composite materials is plywood, which is
produced in the woodworking industry and used for a wide range of
structures, interior and exterior applications from formwork to interior
panels. A significant share of production is accounted for by general-
purpose plywood for use in furniture production, construction, ship and
railway carriage building, etc. The fields of application for plywood
products are consistently expanding, leading to an increase in its production
and consumption both in Ukraine and globally. Demand for plywood
products continues to grow despite the challenging operating conditions of
domestic production capacities. In the period from 2016 to 2020, plywood
production in the country was 181 thsd m? . Today, it has increased to almost
200 thsd m>. The largest producer of plywood in Ukraine is ODEK Ukraine
LLC with an annual plywood production volume of 47% of the total
plywood production in Ukraine. ODEK Ukraine LLC is one of the twenty
largest producers of birch plywood in Europe.

Overall, demand for plywood is expected to increase both in Ukraine
and globally due to the construction boom. Despite its significant
advantages, the main disadvantage of plywood production is the emission
of formaldehyde from the finished material and the toxicity of the adhesives
themselves. Plywood production uses phenol- (PF) and urea-formaldehyde
(UF) resins and other phenol and formaldehyde derivatives that are carriers
of formaldehyde. The World Health Organization recognises formaldehyde
as a carcinogen. This forces plywood producers to reduce formaldehyde
emissions to the lowest possible levels.

UF adhesives are the most widely used due to their short curing time,
colourlessness, water solubility and ability to cure at 10-150°C, good
adhesion and low price. They account for about 85% of the total volume
worldwide. However, formaldehyde emissions from furniture, panels, etc.
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made of wood composite materials are one of the main factors causing the
‘sick building syndrome’. Furniture made from such materials (chipboard,
MDF or plywood) emits an unpleasant formaldehyde smell for a long time,
which is dangerous to human health, causing skin and eye irritation,
breathing difficulties, headaches, and, with prolonged and severe exposure,
cancer.

Therefore, a lot of scientific research is devoted to finding ways to
reduce formaldehyde emissions and improve the physical and mechanical
properties of wood-based panels. Over the past two decades, significant
progress has been made in the use of nanofillers, i.e. particles with sizes
ranging from 1 to 100 nm, which are added to the binder. Both organic
materials, such as nanofibres, and inorganic materials, such as nanoclay and
metal nanoparticles, have been used as nanofillers.

There 1s a limited number of studies on the improvement of binders
for the manufacture of high-quality non-toxic plywood reinforced with
nanoparticles of various metals. The study on determining the level of
formaldehyde emission in the manufacture of plywood using a modified UF
adhesive is actual. For the study, nanoparticles of aluminium (Al), silver
(Ag), and zinc (Zn) oxides with a size of 30-50 nm were used. All particles
were manufactured using the electrospark method at the Department of
Constructive Materials and Materials Science of NUBIP of Ukraine.

Experimental studies were carried out at the Technical University of
Zvolen (Slovakia). Samples of five-layer plywood were made of beech
veneer with dimensions of 310x310x1.4 mm. The adhesive composition
consisted of UF resin, thickener, hardener and metal nanoparticles with
different concentrations of -2%, 4% and 6%. The composition was
thoroughly mixed and applied to the veneer sheets to form a five-layer
package for pressing in a laboratory press. Control plywood samples were
also produced without the addition of metals to the adhesive. The pressing
schedule for all samples was the same: pressure P = 1.8 MPa, temperature
of the press plates t = 105-107 °C, pressing time - T = 8 min.

The density of the studied plywood samples was in the range of 770
kg/m3+3 kg/m?, and the average moisture content was 8%+2%.

The finished samples were aged for 7 days for further examination by
cutting into 5x15 cm samples. After that, they were placed in desiccators
filled with distilled water and placed in a climate chamber with the
following parameters: air temperature t = 20+2 °C, relative humidity ¢ =
65+5%. After stabilisation of the conditions and adsorption of free
formaldehyde with distilled water for 24 hours, formaldehyde emission was
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measured using the desiccator method described using a UviLine S/5000
spectrophotometer. This procedure was repeated after the samples had been
in the laboratory for 30 days.

Results of formaldehyde emission reduction compared to control
samples show that the addition of metal particles reduces the content of free
formaldehyde in plywood. A downward trend was observed after 7 days of
exposure in the case of some metal nanoparticles. A much greater decrease
was observed after measuring after 30 days of exposure.

The greatest difference was shown by silver Ag particles with a
concentration of 4% after 30 days of exposure. A decrease in the content of
free formaldehyde was recorded with an increase in the concentration of
zinc particles Zn, and the opposite trend was observed when using
aluminium nanoparticles Al. The use of a mixture of metals also showed a
tendency to reduce the formaldehyde content, but not significantly.

The degree of swelling was determined according to the European
standard. The results of the experiments to determine the degree of swelling
are shown that all the plywood samples bonded with the modified UF
adhesive have less swelling than the control sample by an average of 23%.
When silver and nano-aluminium were used as fillers with a concentration
of 4%, the result was better than when nano-zinc was used with the same
concentration, but the mixture of nano-zinc and nano-aluminium showed a
positive result.

The results of determining the quality of bonding of plywood samples
with modified UF adhesive using the LaborTech testing machine are shown
an increase in the bonding strength of veneer sheets was observed in the
manufacture of 5-layer plywood with UF adhesive modified with metal
particles compared to the classic adhesive. However, aluminium
nanoparticles Al provided the greatest strengthening.

Comparing the results of determining formaldehyde emissions,
swelling and bonding quality, it can be argued that the use of aluminium Al
as well as zinc Zn and silver Ag nanoparticles is promising, which will
contribute to the production of environmentally friendly plywood with
improved physical and mechanical properties. These research results
provide a different perspective on the possibilities of improving the quality
of plywood by using metal nanoparticles. The use of non-toxic glue for
plywood production will contribute to the environmental friendliness of
furniture, building structures and other products that will not affect human

health.
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The transformation of Ukraine’s forest sector within the framework of
post-war green rebuilding requires the development of technologically
optimized and structurally reliable wood-based products [7-9]. Beech
(Fagus sylvatica L.) is widely used in the production of solid furniture panels
due to its high density, mechanical strength, and favorable machining
properties [10]. However, the mechanical performance of glued furniture
panels depends significantly on technological parameters applied during
manufacturing [ 1-3], particularly adhesive consumption and lamella width.
A mathematical regression model in natural variables was developed to
predict static bending strength (o1) as a function of adhesive consumption
(Q) and lamella width (S) [1]. The obtained results provide a scientific basis
for optimizing production regimes, reducing material consumption, and
improving structural performance. The research contributes to the
modernization of master-level educational programs under the ForestPost
project and supports sustainable development of the wood-processing sector
in Ukraine.

Solid glued furniture panels represent an important structural material
widely used in interior construction and furniture manufacturing [4, 5].
Beech wood is characterized by: high density and strength, homogeneous
structure, good bonding capacity, stable mechanical properties under proper
technological conditions [10, 12]. However, the mechanical strength of
furniture panels depends not only on intrinsic wood properties but also on
technological parameters during gluing [1-3, 5, 6].

Two key factors influencing bending strength are: adhesive
consumption (Q), determining bond line integrity, lamella width (S),
affecting stress distribution and structural homogeneity [1, 3]. Insufficient
adhesive reduces bonding strength, while excessive adhesive may not
proportionally increase mechanical performance and leads to higher
production costs [2].
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Therefore, establishing a quantitative relationship between
technological parameters and bending strength is essential for production
optimization.

Aim of the study — to establish the influence of adhesive consumption
and lamella width on the static bending strength of beech furniture panels
and to develop a predictive regression model in natural variables. Object of
the study — beech furniture panels manufactured by edge gluing lamellas.
Subject of the S study — the dependence of static bending strength (cp, MPa)
on adhesive consumption (Q) and lamella width (S). Research Hypothesis —
static bending strength of beech furniture panels can be reliably predicted
using a multivariate regression model, where adhesive consumption
positively influences strength up to an optimal level, while excessive lamella
width may reduce structural homogeneity and bending performance.

The research methodology included: preparation of beech lamellas with
controlled width (S, mm); application of adhesive at controlled consumption
levels (Q, g/m?); edge gluing on smooth surfaces; conditioning of panels
under standard climate conditions; static bending tests according to relevant
standards; statistical analysis and regression modeling in natural variables.

Based on experimental data processing, the regression equation
describing static bending strength is:

6b=32.6+0.085Q-0.42S-0.00035Q>+0.006S?+0.0012QS.

Coefficient of determination: R?>=0.93.

Interpretation of model: increasing adhesive consumption improves
bending strength up to an optimal level (negative quadratic term indicates
saturation); increasing lamella width may reduce strength due to stress
concentration effects; the interaction term (QS) reflects the combined
influence of adhesive amount and lamella geometry. The model
demonstrates high predictive reliability and allows optimization of
technological regimes.

A statistically significant dependence between technological
parameters and bending strength was established; excessively wide lamellas
may reduce structural uniformity; the developed model enables forecasting
of strength values; optimized adhesive consumption reduces production
costs while maintaining strength.

Novelty: development of a multivariate regression model in natural
variables for predicting bending strength of beech furniture panels;
quantitative assessment of nonlinear effects of adhesive consumption;
integration of technological optimization into sustainable wood-processing
practices.
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The obtained results enable optimization of adhesive usage; improve
structural reliability of panels; reduce raw material and adhesive waste;
increase competitiveness of Ukrainian wood-processing enterprises; support
modernization of educational curricula under ForestPost.

Bending strength of beech furniture panels significantly depends on
adhesive consumption and lamella width; there exists an optimal adhesive
consumption level ensuring maximum mechanical performance;
excessively large lamella width may reduce bending strength. It is
recommended to: implement predictive modeling in industrial panel
production; establish technological standards for adhesive application;
optimize lamella geometry for uniform stress distribution.

The research contributes to sustainable wood engineering and supports
the transformation of Ukraine’s forest sector toward high-performance and
resource-efficient furniture production systems [10, 11].

References

1. Podibka , T. (2024). Construction of the mathematical model of the strength of furniture
panels made of glaminated beech laws. Forestry, Forest, Paper and Woodworking Industry, 50, 65-
76. https://doi.org/10.36930/42245006

2. Podibka, T. (2022). Mathematical model for calculating the economic efficiency of the
process of manufacturing defect-free sections for shape-resistant furniture panels. Forestry, Forest,
Paper and Woodworking Industry, 48, 57-68. https://doi.org/10.36930/42214805

3. Podibka, T. (2020). A investigation of form of stability of variously designed furniture
board made of pine wood of different constructions. Forestry, Forest, Paper and Woodworking
Industry, 46, 108-120. https://doi.org/10.36930/42204613

4. Gayda, S.V. (2007). A problem of arboreal raw material is in Europe and Ukraine. Forestry,
Forest, Paper and Woodworking Industry, 33, 55-63. https://doi.org/10.36930/42073312

5. Gayda, S.V. (2018). A investigation and analysis of characteristics of solid furniture boards
made of post-consumer wood. Forestry, Forest, Paper and Woodworking Industry, 44, 15-25.
https://doi.org/10.36930/42184402

6. Gayda, S.V. (2018). MDF-facade technologies. Forestry, Forest, Paper and Woodworking
Industry, 44, 72-82. https://doi.org/10.36930/42184410

7. Gayda, S.V. (2023). Determination of the circularity indicator in the forest sector according
to the principles of the circular economy. Forestry, Forest, Paper and Woodworking Industry, 49, 99-
114. https://doi.org/10.36930/42234908

8. Gayda, S.V. (2024). Analysis of the trend of the main indicators of the wood processing
industry in the context of the circular economy. Forestry, Forest, Paper and Woodworking Industry,
50, 4-15.https://doi.org/10.36930/42245001

9. Gayda, S.V. (2025). Dynamics of the wood harvesting industry in the context of the circular
economy.  Forestry,  Forest,  Paper  and  Woodworking  Industry, 51,  4-16.
https://doi.org/10.36930/42255101

10.  Gayda, S.V., & Kiyko O.A. (2023). Study of Physical and Mechanical Properties of
Post-Consumer Wood of Different Age. Drewno. Prace naukowe. Doniesienia. Komunikaty, 66(212),
00010. https://doi.org/10.53502/wood-177453.

11.  Gayda, S.V,, & Lesiv, L.E. (2023). Mathematical model of forecasting volumes of
post-consumer wood production. Forestry, Forest, Paper and Woodworking Industry, 49, 33-
47 .https://doi.org/10.36930/42234903

86


https://doi.org/10.36930/42245006
https://doi.org/10.36930/42214805
https://doi.org/10.36930/42204613
https://doi.org/10.36930/42073312
https://doi.org/10.36930/42184402
https://doi.org/10.36930/42184410
https://doi.org/10.36930/42234908
https://doi.org/10.36930/42245001
https://doi.org/10.36930/42255101
https://doi.org/10.53502/wood-177453
https://doi.org/10.36930/42234903

UDC 674:37.013

DEVELOPING SKILLS IN SELECTING DUST-COLLECTION
EQUIPMENT AMONG STUDENTS OF WOODWORKING
SPECIALTIES IN THE CONDITIONS OF DUAL EDUCATION

Pohorilyi V., Master in industrial machinery engineering
vadympohorilyi@btu.kharkov.ua
State Biotechnological University, Ukraine

In the training of specialists for the woodworking industry, it is
important to focus not only on acquiring theoretical knowledge but also on
developing practical skills to analyze production processes and make
technical decisions related to occupational safety and environmental
protection [1].

It is well known that wood dust generated during wood processing is
harmful to workers’ health and, at high concentrations, can create an
explosive hazard. Therefore, an important aspect of training is teaching
students methods for selecting equipment for cleaning dust-laden air flows
generated during the mechanical processing of wood.

Such skills can be developed particularly effectively within the
framework of dual education, when part of the learning process takes place
directly at woodworking enterprises. This enables students to become
familiar with the operation of woodworking equipment in real production
conditions, analyze the process of wood waste generation, and, on this basis,
make a more informed selection of air-cleaning equipment for specific
production conditions [2].

During practical training at an enterprise, the student studies a specific
production process and identifies the type of woodworking equipment used
to process the workpieces. In particular, parameters such as the type and
purpose of the machine, the feed speed of the workpiece, the geometric
parameters of the cutting tool, and its rotational speed are determined.

In addition, attention is paid to the dimensions of the workpiece and
the machining allowances, since these factors directly influence the volume
of material removed during processing and, consequently, the amount of
chips and dust generated.

Larger workpiece dimensions or increased machining allowances
generally lead to a greater volume of removed material, which in turn
increases the intensity of chip formation and the load on the aspiration
system. Taking these parameters into account allows the student to better
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understand how technological conditions affect the formation of wood waste
and the characteristics of the dust-air flow.

At the next stage, the chip formation process during wood processing
is evaluated. Attention is paid to the amount of chips generated, the
approximate size of individual particles, and their shape. The student also
considers the relationship between the initial dimensions of the workpiece,
the machining allowance, and the resulting volume of removed material,
which significantly affects the intensity of chip and dust formation during
processing. In practical conditions, even relatively small changes in
machining allowances can lead to noticeable differences in the amount of
generated waste. Therefore, evaluating these parameters helps the student to
more accurately determine the expected characteristics of the dust-air
mixture formed during the operation of woodworking equipment.

Based on these data, the student proceeds to select air-cleaning
equipment. It is important that the student can justify the choice of a
particular type of dust collector, taking into account the characteristics of
wood dust, the parameters of the technological process, and the required
efficiency of air purification.
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An important component of training specialists in the wood-
processing industry is the ability to conduct research and process its results
using modern digital technologies. Under the conditions of dual education,
it is advisable to use the most common means of recording the processes
under investigation (smartphones, tablets, etc.) and to provide the possibility
of processing the results using freely available software. Cloud-based
spreadsheets are particularly convenient for this purpose, as they allow
academic staff to remotely monitor the progress of the work and, if
necessary, promptly provide relevant guidance. In particular, this may take
place directly during online classes using collaborative tools such as
videoconferencing platforms.

An example of practical work aimed at acquiring the above-mentioned
skills is the investigation of influence of swirling wood grain on wood
splintering at milling finger joint elements.

In the removal of wood defects such as knots, optimisation lines are
widely used. Modern machine-vision systems make it possible to detect not
only knots but also distortions of the surrounding wood fibres, etc. [1], using
colour or X-ray scanning or the tracheid effect [2, 3]. In the manufacture of
structural products, pronounced deviations in the fibre direction are not
permitted; however, in the production of furniture and finishing products the
visual appearance is of primary importance, and the requirements regarding
fibre deflection are less strict. However, an important issue remains need for
a rational selection of the cutting location when removing knots from slats,
in order to prevent both excessive wood consumption and wood splintering
during milling of finger joint elements.

Practical classes are conducted on the examples of jointed slats. To
conduct the classes, photographs of the slat joint areas that exhibit defects
in tenoning operation (wood splintering) and, for comparison, those without
such defects were used.
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First, students take photos of the slat joint areas that exhibit defects in
tenoning operation (wood splintering) and, for comparison, those without
such defects. The photo i1s then imported into a 2D CAD system (e.g.,
LibreCAD), where all spikes are marked and the angle of annual growth
ring deflection is measured.

110809
Fig. 1. Finger joint with defects in tenoning and without such defects

It is advisable for students to use photos of blanks or jointed slats taken
directly at the enterprise.. If such technologies are not used at the enterprise,
students may instead use photographs of finger joints [4] available in the EU
repository Zenodo and analyse them following the academic staff guidance.

The experimental results are considered as a realisation of a random
function whose values correspond to the probability of wood splintering
during milling of a finger joint element. Subsequently, a statistical analysis
of the measurement results is carried out to determine the regression
dependence of the probability of wood splintering on the angle of annual
growth ring deviation. A nonlinear regression function is constructed to
characterise the dependence of the mathematical expectation of wood
splintering during milling of a finger joint element on the angle between the
annual growth ring and the longitudinal axis of the slat.

To construct a regression relationship, you should use the sigmoidal
function. For example, function (1) may be applied, although task variants
may involve the use of other sigmoidal functions.

1
P(((oo,k,(p)=0,5+;arctg((p0+kgo) ) (1)

where P is the probability of splintering; ¢ is the angle between the annual
growth ring and the longitudinal axis of the slat, degrees; @ is the constant
term, degrees; k is the scaling coefficient.
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For parametric identification of the regression dependence (1), the
least squares method is used. The numerical solution of the extremum search
problem was carried out in a spreadsheet. Since this problem belongs to the
class of non-linear optimisation problems, the objective function may have
not only a global minimum but also local minima. For the approximate
solution of such problems, the use of genetic search algorithms is
recommended. In the example given in [4], the following regression
equation was obtained:

P(p)=0,5+ 1 arctg(—42,1+2,63¢) . (2)
T
The regression graph (2) is attached to the measurement results.
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Fig. 2. Measurement results and regression dependence
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The global increase in forced displacement due to conflicts and natural
disasters has created an urgent demand for sustainable and rapidly
deployable emergency housing solutions [1, 2]. Current furniture production
for shelters often follows a linear '"take-make-waste" model, which
contributes significantly to landfill waste and environmental degradation |3,
4]. This study explores the integration of circular economy principles —
specifically designing out waste, circulating products at their highest value,
and using renewable materials — to transform the humanitarian furniture
sector [3, 5, 6].

The objective of this research is to evaluate how circular strategies,
such as design for disassembly and material upcycling, can be applied to
shelter furniture to enhance longevity, portability, and sustainability. The
methodology involves a multi-criteria analysis of joinery systems, material
performance tests for recycled cardboard and plastic, and the evaluation of
modular transformable prototypes [7].

A core strategy for circularity in shelter furniture is design for
disassembly. Traditional joinery methods involving adhesives, staples, or
hammered fasteners often result in destructive disassembly, rendering
components unusable for reuse. By implementing fully disassemblable
joinery, such as cam/bolt fasteners or innovative tool-free "click" systems,
furniture can be repaired, reconfigured, and recycled without damaging its
parts. This approach is essential for modular systems where interchangeable
components allow for the replacement of fast-wearing elements, thereby
extending the product's overall lifespan [7].

The results of the study suggest that the implementation of multi-
functional modular designs, such as "bench-bed" modules, optimizes the
limited space available in urban shelters. By utilizing digital tools like CAD
and Digital Product Passports, manufacturers can enhance material

92


mailto:elenases2015@gmail.com

transparency and lifecycle monitoring. Adopting these circular strategies
ensures that furniture for shelters becomes a durable asset within a technical
cycle rather than a disposable burden on the environment [7]. Adopting
these circular strategies leads to a significant reduction in environmental
footprint, faster deployment times, and the creation of more dignified living
conditions for displaced populations.
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Forest resources in Ukraine occupy approximately 15.9% of the
country's territory (over 10.4 million hectares) and constitute one of the key
elements of its socio-economic and environmental development. Forested
areas provide the raw material base for the woodworking industry, play a
decisive role in stabilizing climatic conditions, serve as centers for
biodiversity conservation, and create conditions for the development of
green tourism.

Forest sector is strategic for the country from both an economic and
environmental perspective. Despite transformations in recent years, its
contribution to GDP formation, tax revenues, and export potential remains
significant. At the same time, the sector has considerable untapped potential
that needs to be systematically supported and developed even under wartime
challenges, primarily including workforce shortages, limited access to
certain forest resources, the need to improve management systems,
constrained financial resources for forest restoration activities, and a lack of
transparency in the allocation of financial revenues.

Meanwhile, Ukraine’s path toward EU accession is irreversible, so the
sector must proactively—rapidly adapting to European standards and fully
leveraging new opportunities [5].

The financial component of forest management in Ukraine is a
determining factor in the efficiency of the forestry sector and the dynamics
of forest resource regeneration. Own financial revenues account for 80—-85%
of the total sector funding, demonstrating a high level of financial self-
sufficiency of forestry enterprises, while simultaneously highlighting their
significant dependence on market conditions. Therefore, The aim of the
research is to analyze the level of financial provision in forest management
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in Ukraine as a determinant of the effectiveness of the forestry sector and
the dynamics of forest resource regeneration.

The revenue structure of forest management encompasses several key
sources. The most significant of these is the fee for the special use of forest
resources, which includes timber harvesting, secondary forest use activities
(collection of non-timber forest products—mushrooms, berries, medicinal
raw materials), as well as the operation of hunting grounds. Other sources
include corporate income tax of forestry enterprises and rent payments for
the use of forest plots in state ownership.

According to the State Forest Resources Agency of Ukraine, in 2024,
the total revenue of the forestry sector amounted to approximately UAH
21.3 billion, which 1s 15% lower than the pre-war level of 2021. Over 85%
of this revenue is directed to the state budget, while the share allocated to
local budgets does not exceed 15%. Such a financial flow structure indicates
a trend of centralization in forest resource management. Accordingly,
strengthening the financial autonomy of regions and local communities is a
relevant issue. Direct financial incentives for decentralized management
contribute to increased efficiency in forest resource utilization. In particular,
in regions where communities actively participate in forest policy planning,
losses from illegal logging have decreased by 25-30%, as confirmed by the
State Forest Resources Agency [1]. Community participation enhances the
effectiveness of environmental monitoring and the accountability of forest
users. This lays a foundation for a system of “local environmental
responsibility,” where local authorities are motivated to reduce illegal
logging, improve environmental monitoring, and ensure transparent use of
forest revenue [3]. As of early 2025, according to the The Ministry for
Development of Communities and Territories of Ukraine, over 120
territorial communities are implementing their own programs for forest
restoration, fire protection, and environmental monitoring, with the most
active processes occurring in the Carpathian and Polissia regions, where
forests cover over 40% of the territory.

At the same time, the share of funds allocated for forest restoration
remains low — only 7-9% of total sector revenue. By comparison, in most
European Union countries, this indicator is 20-25%, enabling the
maintenance of high-quality forest ecosystems and ensuring their natural
regeneration.

State budget financing continues to be insufficient to meet the sector’s
needs. In 2024, expenditures on forestry amounted to approximately UAH
1.1 billion, representing only 0.06% of total state spending. More than half
of these funds were directed toward forest fire management and forest
protection, while financing for forest restoration, scientific research, and
personnel training remains limited. According to the World Bank, the
minimum financing requirement for forest sector of Ukraine is at least UAH
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3.5 billion per year, which is three times higher than the actual budgetary
expenditure.

International grant programs play an important role in financing the
ukrainian forest sector. During 2023-2024, the country received substantial
support from international partners. In particular, the FAO program
“Resilient Forests” financed over 25 projects aimed at forest restoration,
demonstrating positive examples of leveraging external resources [2].
Despite this, the current forestry financing system remains unbalanced:
centralized allocation of forest revenues limits regional financial autonomy
and does not incentivize territorial communities to actively participate in
forest restoration. According to the State Treasury Service, only 15% of
territorial communities have special programs in their budgets to support
forestry or forest protection, while the rest are entirely dependent on state
funding.

Implementation of such measures will strengthen the financial
resilience of forestry enterprises, ensure adequate funding for forest
restoration, enhance the role of local communities in natural resource
management, and facilitate Ukraine’s adaptation to the european model of
sustainable and financially responsible forest governance [4].

Among the key priorities of the forest sector are: economic
strengthening of the sector through increased timber harvesting,
development of deeper processing, expansion of domestic markets and
exports, and more active utilization of non-timber forest products. At the
same time, the issue of afforested lands and their gradual inclusion in the
forest fund requires regulation, which would enhance ecological
sustainability and the resource base. For many communities, forestry
remains the foundation of the local economy, supporting employment,
infrastructure, and rural development.
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On 23 June 2022, Ukraine was officially granted candidate status for
accession to the European Union. Based on the experience of countries such
as Poland and Bulgaria, the period between submitting an application and
achieving EU membership usually takes around ten to twelve years. In its
annual EU Enlargement Package, the European Commission provided a
comprehensive assessment of the progress made by the candidate countries
[1]. Despite the ongoing war between Russia and Ukraine, Ukraine has
successfully completed the screening process and advanced in several areas
of reform. In particular, Ukraine has fulfilled the conditions required to open
negotiations on the following clusters: Cluster 1 (The Fundamentals of the
Accession Process), Cluster 6 (External Relations) and Cluster 2 (The
Internal Market). Notable achievements in the environmental sector include
the adoption of a climate policy law, which brings Ukraine closer to the EU’s
climate neutrality goal of 2050, as well as progress in the renewable energy
market and legislation aimed at preventing industrial pollution [2].

Prior to joining the EU, candidate countries must adopt a substantial
part of the EU legal and regulatory framework — the acquis communautaire
(acquis). This includes harmonizing all policy areas, particularly
environmental and forest policy, which represents a particularly challenging
task under the current conditions in Ukraine. In this context, identifying
existing policy and governance gaps becomes essential for understanding
the barriers to effective alignment with EU environmental and forest policy
requirements and for defining priorities for further legislative and
institutional reforms.

The analysis of policy and strategy gaps within a specific sector is
guided by the OECD Multi-level Governance Framework Tool. This
framework helps identify key governance implementation challenges that
arise across different administrative levels, as well as the policy instruments
used by governments to address them. Initially developed for analysing gaps
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issues in other’s natural resources sectors, the framework distinguishes
seven types of governance gaps [3]:

— Administrative gap - geographic mismatch between forest
ecosystems and administrative boundaries, which can lead to fragmentation
in governance and service provision.

— Information gap - asymmetry of information (in quantity, quality, or
type) among stakeholders involved in forest governance and policy-making.

— Legal and policy gap - fragmentation of responsibilities across
institutions or insufficient regulatory frameworks addressing forest
sustainability and environmental protection.

— Capacity gap (institutional and human resources gap) - insufficient
scientific, technical, or institutional capacity for implementing sustainable
forest management policies and strategies.

— Financial gap - insufficient or unstable financial resources to
implement sustainable forest management, biodiversity conservation, and
climate-related measures.

— Accountability gap - difficulty ensuring transparency, monitoring,
and enforcement of forest legislation due to weak control mechanisms or
limited stakeholder participation.

— Objectives gap - divergence in priorities or rationales among actors,
creating obstacles to establishing shared goals and coordinated policy
targets.

Based on the OECD multi-level governance framework, a gap analysis
of Ukraine’s forest policy and legislation was conducted. The main
identified gaps and corresponding legislative proposals to the Forest Code
of Ukraine [4] are presented in the Table 1.
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Table 1

Gap Analysis of Ukrainian Forest Legislation in Relation to the EU

Forest Acquis
Identified Gap in the T
Type of Gap Ukrainian Forestl;Jegislation Legislative Proposal
Administrative | Need to improve the legal | Proposal to amend Article 37 of the Forest
Gap framework for the | Code of Ukraine by introducing provisions
designation and management | defining criteria for identifying areas of
of protected areas similar to | special  conservation  value  and
the Natura 2000 network, | establishing management regimes to
including clear criteria and | develop a national ecological network
management regimes. aligned with EU standards, including
Natura 2000.
Information Lack of comprehensive legal | Proposal to introduce a new section in the
Gap provisions implementing the | Forest Code (e.g., Section V-A)
EU Regulation on | establishing due diligence obligations for
Deforestation-Free Products | operators and traders to prevent placing
(EUDR), including due | timber or forest products linked to
diligence, supply chain | deforestation or forest degradation on the
traceability, and | market, in line with EU Regulation
responsibilities of operators | 2023/1115.
and traders.
Legal and | Incomplete alignment with | Proposal to amend provisions of the Forest
Policy Gap Chapter 27 (Environment) of | Code of Ukraine (Section VI) regulating

the EU-Ukraine Association
Agreement, particularly
regarding biodiversity
protection, pollution control,
and greenhouse gas
accounting in the LULUCF
sector.

forest protection by strengthening
biodiversity conservation requirements,
protection of rare species, and introducing
measures for environmental pollution
control related to forestry and wood-
processing activities.

Capacity Gap
(Institutional
and Human
Resources)

Limited understanding and

insufficient integration of
sustainable forest
management principles in

accordance with the EU
Forest Strategy for 2030,
including the balance of
economic, environmental,
and social forest functions
and climate  adaptation
measures.

Proposal to amend Article 1 of the Forest
Code of Ukraine by introducing a
definition of  sustainable forest
management that incorporates balanced
economic, ecological, and social functions
and includes forest adaptation to climate
change.
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Type of Gap

Identified Gap in the
Ukrainian Forest Legislation

Legislative Proposal

management and ecosystem
service provision by forests.

Financial Gap Insufficient economic | Introduce modern economic instruments:
mechanisms  to  support | establish a legal framework for Payments
sustainable forest | for Ecosystem Services (PES) provided by

forests (water protection, recreation,
carbon sequestration, etc.), and improve
the economic incentive system (Article 99
of the Forest Code of Ukraine) to
encourage sustainable, nature-based forest
use and biodiversity conservation.

Accountabilit Weak enforcement | Proposal to amend Section VIII of the

y Gap mechanisms and insufficient | Forest Code of Ukraine to strengthen state
control over compliance with | and public control mechanisms and
forest legislation, including | increase liability for illegal logging and
illegal logging. other forest-related violations.

Objectives Lack of clearly articulated | Introduce modern conceptual foundations

Gap strategic  principles and | into the Forest Code of Ukraine:
shared policy objectives | strengthen provisions defining sustainable
guiding sustainable forest | forest management (SFM) as an integrated
management and | approach balancing ecological, economic,

multifunctional forest use. and social forest functions; further develop
the concept of forest multifunctionality,
specifying key ecosystem  services
(climate regulation, water protection,
recreation, biodiversity conservation); and
introduce the principles of close-to-nature

forestry and adaptive forest management.

— The main shortcomings of the current Forest Code of Ukraine are due
to its insufficient adaptability to modern challenges — in particular, the
consequences of Russia's war against Ukraine, climate change, biodiversity
loss, need to maintain multiple ecosystem services, implement the principles
of sustainable forestry, and digitalize a forest sector.

— Aligning Ukrainian forest legislation with the EU Forest Acquis is an
important step towards European integration. This will promote sustainable
forest management and the conservation of forest biodiversity, while also
facilitating Ukraine's integration into the global forest products market. To
ensure the effective implementation of policies and the engagement of
stakeholders, the following actions are necessary:

— Establish an interagency working group on the alignment of Ukrainian
forest legislation with the EU Forest Acquis, involving representatives of
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public authorities, research institutions, civil society organisations, the
private sector and international experts.

— Conduct broad consultations with all stakeholders at each stage of the
development and adoption of legislative acts.

— An information and awareness campaign should be launched to
increase public and business understanding of the requirements of the EU
Forest Acquis and the importance of its implementation in Ukraine.

— Mobilise financial and technical support from the EU and international
organisations to facilitate the reform of forest legislation and strengthen
institutional capacity.
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Forest soils serve as a fundamental and most conservative component
of terrestrial ecosystems, performing vital functions of accumulation,
transformation, and migration of chemical elements. Under conditions of
increasing anthropogenic pressure, the problem of heavy metal
accumulation in the pedosphere becomes particularly acute. These metals
are characterized by high toxicity, the ability to bioaccumulate in trophic
chains, and long persistence in the environment.

In the context of modern challenges, green reconstruction, and the
transformation of the forest sector - which is a key direction for Ukraine's
post-war recovery - the issue of maintaining the ecological stability of forest
soils becomes unprecedentedly critical. Practical aspects of Ukrainian and
international experience in restoring forest areas after military actions
inevitably encounter the consequences of extreme ecosystem disturbances.
Dominant among these are large-scale forest fires (pyrogenic factor) and
intensive movement of heavy machinery (mechanical-transport factor).

Unlike the total content, it is the mobile forms of metals that serve as
the most informative indicator, as they determine the actual bioavailability,
migration activity, and potential ecotoxicological hazard for forest
biocoenoses. Major sources of heavy metals entering forest soils include
transport emissions, atmospheric transport of pollutants, industrial
activities, and forest fires [1]. It is established that fires lead to intensive
combustion of organic matter [2], radical changes in the physical and
chemical properties of the soil [3], transformation of organo-mineral
complexes [4], and specific redistribution of elements within the profile [5].
Conversely, constant transport load forms a long-term cumulative effect,
manifesting in a gradual, latent increase in concentrations of lead (Pb), zinc
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(Zn), cadmium (Cd), and other metals in the surface soil layer along
logistical routes [6, 7].

The aim of this study is a comparative assessment of the content of
mobile forms of Cu, Zn, Pb, and Cd in forest soils subject to different levels
and types of anthropogenic load (chronic transport vs. extreme pyrogenic),
as well as the determination of their spatial and temporal dynamics.

The research was conducted on representative forest sites within the
subors (pine forest types) of the southeastern part of Volyn Polissia. To
ensure experimental purity, the sites were selected with identical soil and
forest-growing conditions (forest site type B2 — fresh subors), which
allowed for the minimization of natural variability. All study sites are
characterized by sod-medium podzolic surface-gleyed loamy soils. The
forest stand 1s formed primarily by pine plantations with a naturally formed
deciduous understory.

Three locations were selected as monitoring objects:

Site No. 1 (S1): Located within a recreational zone near a highway
(50°54'24.6"N 26°29'45.5"E). It 1s subject to forest litter disturbance and
constant influence of transport emissions.

Site No. 2 (S2): A forest area (50°50'44.4"N 26°56'30.0"E) that
underwent a medium-intensity forest fire, representing a typical
consequence of extreme (including military) impacts.

Site No. 3 (S3): An undisturbed forest massif within the forestry
(50°47'53.0"N 27°03'58.4"E), used as a reference control.

Fieldwork was carried out in the first decade of June during 2022—
2025. Sampling was performed from the upper humus horizon (0—10 cm)
after the preliminary removal of forest litter using a stainless steel soil auger.
At each site, a composite sample was formed by mixing 5—7 point samples
using the "envelope" method in accordance with ISO 10381-4:2005
requirements. The determination of mobile metal forms was conducted
using extraction with an ammonium acetate buffer solution (pH 4.8). The
ecological state was assessed relative to the Maximum Permissible
Concentrations (MPC) of mobile forms of heavy metals in soil (Cu — 3.0
mg/kg, Zn — 23.0 mg/kg, Pb — 6.0 mg/kg, Cd — 0.7 mg/kg).

The analysis of research results for 2022 and 2025 revealed profound
spatial and temporal differences in the soil cover's response to various types
of anthropogenic intervention.

In the first year of monitoring (2022), the highest concentrations of
lead (1.37 mg/kg) and cadmium (0.18 mg/kg) were recorded specifically at
the post-fire site (S2). Such a sharp surge in metal mobility ("shock effect")
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is explained by the thermal transformation of soil organic matter. During a
fire, intensive mineralization of forest litter occurs, releasing elements
previously accumulated in biomass and concentrating them in ash.
Disrupted organo-mineral bonds cause the transition of heavy metals into
highly mobile, bioavailable forms, creating a temporary hazard for
regenerating vegetation.
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Fig. 1. Content of mobile forms of heavy metals in soil at the study
sites, 2022

However, the 2025 results (three years post-fire) demonstrated active
self-recovery processes. A significant decrease in the concentrations of most
studied metals was observed: copper (Cu) content decreased 1.9 times to
0.09 mg/kg (0.03 MPC), and zinc (Zn) almost halved to 0.24 mg/kg (0.01
MPC). Pb (1.35 mg/kg) and Cd (0.16 mg/kg) concentrations remained at a
stable level (0.23 MPC). This dynamics indicates the gradual stabilization
of post-fire geochemical processes, the restoration of the soil's buffering
capacity, and the migration of metals into deeper horizons of the soil profile.
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Fig. 2. Content of mobile forms of heavy metals in soil at the study
sites, 2025.

A fundamentally different geochemical situation developed at the
roadside recreational site (S1), where a chronic impact factor is present.
While in 2022 the lead content here was 0.96 mg/kg , by 2025 an increase
to 1.51 mg/kg was recorded, which is the maximum among all sites and
constitutes 0.25 MPC. An increase in Zn concentration to 0.86 mg/kg (0.04
MPC) was also observed. These data undeniably confirm the cumulative
nature of transport pollution. The constant influx of pollutants from engine
emissions and vehicle part wear leads to a continuous, slow, yet relentless
accumulation of toxicants, posing a latent threat to adjacent forest strips.
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Fig. 3. Levels of mobile forms of heavy metals relative to MPC in soil
at the study sites, 2025
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The control site (S3) confirmed its role as a reference, demonstrating
stable background values throughout the monitoring period (in 2025: Cu —
0.12 mg/kg, Zn —0.19 mg/kg, Pb — 0.18 mg/kg, Cd — 0.10 mg/kg), reflecting
the natural geochemical level. Overall, in 2022-2025, the content of mobile
forms of metals at all sites did not exceed regulatory values, however, the
identified vectors of change are critically important for predicting the state
of ecosystems.

The nature of anthropogenic load is a key determinant of the dynamics
of mobile forms of heavy metals in forest soils. The pyrogenic factor (fires)
causes an extreme but short-term surge in element mobility (particularly Pb
and Cd) due to organic matter destruction, with subsequent stabilization of
post-fire processes within a 3-year perspective.

The transport factor forms a chronic cumulative effect, manifested in
the continuous increase of Pb and Zn concentrations in the surface soil layer,
requiring special attention even in the absence of direct MPC exceedance.

In light of the post-war transformation and reconstruction of Ukraine's
forest sector, the obtained results prove the necessity of implementing
differentiated environmental monitoring. Understanding toxicant migration
mechanisms after fires is fundamental for developing practical measures to
restore forest areas affected by military actions, while transport corridors
require preventive solutions to curb cumulative pollution.
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Russia's full-scale invasion has profoundly transformed Ukraine's
natural and socio-economic landscapes. Forest ecosystems have sustained
severe impacts from active combat operations, large-scale wildfires,
infrastructure destruction, disruption of management systems, and restricted
access to extensive forest territories. These disturbances compound pre-
existing challenges, including climate change, proliferating forest pests and
pathogens, as well as structural governance deficiencies within the forest
sector.

Simultaneously, post-war reconstruction opens a critical strategic
window of opportunity to reconceptualize the role of forests in national
development. Forests can play a pivotal role in supplying material resources
for reconstruction, sustaining landscape ecosystem functions, and
strengthening the socio-ecological resilience of rural territories. They
provide timber and bioenergy feedstocks, support biodiversity conservation,
and perform vital regulating ecosystem services, including soil erosion
control, hydrological regulation, and climate extremes mitigation.
Moreover, forests are of paramount importance for rural livelihoods and
local economy development.

Within this context, forests are best conceptualized as forest socio-
ecological systems, wherein natural processes, governance institutions,
economic activities, and local communities exist in continuous interaction
and mutual dependence (Ostrom 2009; Folke et al. 2016). Armed conflicts
profoundly transform these interdependencies: they precipitate ecosystem
degradation, undermine governance institutions, and alter the structure and
dynamics of land-use systems (Baumann and Kuemmerle 2016).
Accordingly, post-conflict forest restoration depends not solely on
ecological recovery of forest ecosystems, but equally on the reinforcement
of institutional and social mechanisms governing forest management.

Recent scholarship has examined plausible restoration scenarios for
Ukraine's forest socio-ecological systems under post-war reconstruction.
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Drawing on this framework, Melnykovych et al. (2025) identify three
distinct restoration pathways reflecting divergent ways in which forests may
contribute to national recovery. In the present study, these pathways are
employed as an analytical framework for interpreting possible trajectories
of Ukraine's forest restoration within the post-war reconstruction process.

The first pathway 1s associated with economic recovery through forest
sector development. Forest resources can underpin the reconstruction
process by supplying timber for the restoration of residential and
infrastructure facilities, promoting renewable energy production, and
generating new employment opportunities in rural regions. In this context,
large-scale demining operations will be critically important for restoring
access to forest and agricultural lands. Demining activities may
simultaneously create employment opportunities for military personnel
transitioning to civilian life, given that many veterans already possess
relevant technical and operational competencies acquired during active
service.

The second pathway emphasizes nature-based and community-
oriented forest management. This approach prioritizes ecological restoration
and the long-term sustainability of forest ecosystems. Mixed-species and
structurally diverse forests exhibit enhanced resistance to disturbance
regimes such as drought, insect outbreaks, and wildfire. Close-to-nature
forest management further promotes biodiversity conservation and
ecosystem stability. Forest biomass may simultaneously play a significant
role in Ukraine's energy transition: the utilization of wood chips in
decentralized district heating systems can contribute to reduced fossil fuel
dependency under conditions of protracted energy crisis. Initiatives such as
the 'From Crisis to Resilience' project demonstrate how nature-based forest
management can integrate ecological restoration with the development of
more resilient forest ecosystems.

The third pathway pertains to anticipatory governance development
and institutional adaptation. Post-war reconstruction will unfold under
conditions of profound uncertainty, driven by climate change, large-scale
infrastructure rehabilitation processes, and transforming land-use patterns.
Under such conditions, closer cross-sectoral coordination becomes
imperative, particularly among forestry, agriculture, and civil protection
systems. One practical approach entails training demobilized military
personnel for work at the interface of these sectors, integrating competencies
in wildfire response, forest management, and landscape restoration.
Developing such cross-sectoral professional profiles can substantially
enhance the resilience of rural landscapes, where forests, agricultural lands,
and fire risk are closely interrelated.
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These three pathways should be understood as strategic orientations
rather than mutually exclusive development scenarios. In practice, Ukraine's
forest restoration will likely integrate elements of all three approaches.
Economic recovery, ecological restoration of forest ecosystems, and
institutional transformation of forest governance are inherently
interconnected and interdependent processes. An exclusive focus on any
single pathway may generate new vulnerabilities. Therefore, developing
sustainable forest management models will require reconciling the
economic imperatives of reconstruction with long-term objectives of
ecological sustainability and effective governance.

Ukraine's forests vividly illustrate how armed conflict simultaneously
transforms landscapes and institutions. In several war-affected regions,
increased wildfire occurrence has been recorded due to military activities
and restricted access for fire suppression operations. Infrastructure
destruction further impedes forest monitoring and management activities.
Nevertheless, forests remain critically important for climate regulation,
biodiversity conservation, and the protection of agricultural landscapes from
soil erosion and drought.

Post-war reconstruction thus generates both risks and new
opportunities for the development of Ukraine's forest sector. Urgent
economic recovery needs may intensify pressure on forest resources and
stimulate their more intensive utilization. Concurrently, the reconstruction
process presents an opportunity to reconceptualize approaches to forest
management and to develop more sustainable natural resource use models.
Aligning forest restoration policy with climate policy, biodiversity
conservation, and rural development can substantially strengthen the long-
term resilience of forest socio-ecological systems. In this context, forests
may emerge as a critical factor not only for ecological recovery, but also for
shaping a more resilient and balanced model of Ukraine's post-war
development.
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The academic course “Agroforestry Systems, Practices and
Technologies” is a component of the selective block “Forest Management
in Eastern Europe” within the Master’s degree program in “Forestry”.

The purpose of the subject is to study the impact of woody plant
species on the improvement of soil health and the environment, as well as
on the diversification of agroforestry landscapes, through the establishment
of various types of agroforestry plantations, their spatial distribution, and
the management of agrolandscapes.

The subject of the course “Agroforestry Systems, Practices and
Technologies” is a system of general principles and approaches related to
scientific and practical activities in the areas of agroforestry, forestry,
agroecology, and landscape science.

The course covers the theoretical principles and practical methods of
designing, establishing, reconstructing, and maintaining agroforestry and
field protection plantations. It encompasses the study of the ecological role
of shelterbelts, soil erosion control, the selection of tree species, and the
assessment of afforestation effectiveness. The main sections of the course
cover the spatial structure of agroforestry landscapes, with a detailed
examination of natural components and the system of agroforestry and
reclamation plantations, anthropogenic impacts and their assessment,
agroforestamelioration ~ monitoring, technologies for establishing
agroforestry plantations, assessment of ecosystem functions, and
agroforestry landscape management.

Given the presence of large areas in the zone of military conflict, it is
considered appropriate to introduce an additional module titled
“Reproduction of Agroforestry Plantations Destroyed as a Result of
Hostilities and Natural and Anthropogenic Factors.”
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Shelterbelts in the occupied and frontline territories (Kharkiv,
Donetsk, and Kherson regions) have been most severely affected, having
been destroyed by fires, shelling, and mining. Particularly severe destruction
of shelterbelts is observed in the forestless steppe regions of eastern and
southern Ukraine, where it reaches 18%. In the frontline areas, more than
57% of the functionality of protective plantings has been lost, leading to
wind erosion of soils (Klerk at al. 2026). It is proposed that this modul be
presented in the following order.

Shelterbelts that protected fields from erosion have been transformed
into dry, felled, and burned stands, destroyed by the felling of trees for
fortification constructions, dugouts, and protective shelters (Fig. 1). These
actions, along with the movement of heavy military equipment, cause
mechanical soil displacement and the destruction of the soil cover. It is
important to convey to students the methods of technical recultivation and
phytoremediation of the soil cover.
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Figure. 1. A trench in the windbreak to shelter heavy equipment
(Photo: Petro Ternopilsky1)

Knowledge of phytoremediation techniques is extremely important for
forestry specialists. After all, it is an environmentally safe method of
cleaning soils, wastewater and air, which uses higher plants and associated
microorganisms to remove, degrade or immobilize pollutants (heavy metals,
petroleum products, pesticides). Here it is important to choose an assortment
of woody and herbaceous plants that clean the soil and allow pollutants to
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accumulate in biomass. Fast-growing species are used for cleaning, such as
cultivars of willows, poplars, paulownia, which are also energy species.

In addition to mechanical and physical damage to the soil cover of
shelterbelts as a result of shell explosions, mines undergo chemical
contamination of the soil with petroleum products, various compounds
containing heavy metals. Therefore, it is important for students to be able to
diagnose these types of pollution, as well as methods for their
decontamination.

The full-scale war led to large-scale forest fires. More than 13
thousand hectares of forests were destroyed by fires. Fires in forest belts
cause irreparable ecological and economic damage, losing the reclamation
properties of plantations, destroying biodiversity, and degrading soils. Fire
often destroys vegetation, forming "scars", the restoration of which takes
decades. Therefore, forest specialists need to master fire safety methods, fire
extinguishing agents, the introduction of buffer tree species that restrain the
spread of fire, etc.

An additional burden is created by climate change, which disrupts the
water balance, increases the number of pest outbreaks, and causes more
frequent extreme weather events. Therefore, it is recommended to restore
severely damaged, thinned, low-efficiency plantations through
reconstructive felling (Rules...2020). Since shelterbelts edges are usually
damaged more during military operations, it is advisable to remove the outer
rows of trees and shrubs. During the implementation of such measures, it is
advisable to convert shelterbelts into silvo-arable agroforestry plantations
with the formation of two- or three-row shelterbelts (Yukhnovskyi et al.
2023).

Therefore, the introduction of an additional module into the training
course will ensure the reproduction of field shelterbelts using scientifically
sound methods, which will increase the ecological and economic potential
of agricultural landscapes.
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In the context of globalization and the growth of environmental, social,
and economic problems, corporate social responsibility is becoming an
important element of an enterprise's adaptability to modern business
conditions. Corporate social responsibility involves voluntary acceptance by
companies of responsibility for the impact of their activities on society and
the environment. Currently, corporate social responsibility is viewed by
companies as an ethical obligation and as an effective tool for sustainable
development, which increases reputation, customer loyalty, and
competitiveness. Modern enterprises realize that the development and
implementation of a corporate social responsibility development strategy
really helps to neutralize the threat of negative environmental impact,
improve relations with stakeholders, and ensure long-term financial
sustainability. Companies are increasingly aware of the importance of
corporate social responsibility for their success. CSR is not only a positive
impact on society, but also an important factor in investment attractiveness
and competitiveness. Companies that integrate CSR principles into their
activities have a greater chance of success in the long term.

CSR plays an important role in forming a company's positive image and
increasing its competitiveness. Modern consumers and partners increasingly
prefer brands that demonstrate responsibility to society and the
environment.

By embedding CSR principles in the foundation of the organization's
corporate culture, management should direct its influence on both the
internal and external environment. The main benefits of an organization's
adherence to CSR principles are as follows:

- increased staff motivation;

- increased labor productivity;

- increased employee loyalty;

- reduced staff turnover;

- improved socio-psychological climate;

- improved quality of employees' working life;
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- creation of a positive image of the organization;
- increased value of intangible assets (reputation, brand value);
- increased consumer loyalty to the organization's brand and its
products;
- iIncreased sales volumes;
- positive attitude towards the organization by the state and society;
- the possibility of participating in state programs;
- the possibility of participating in leading ratings;
- the possibility of attracting investments;
- the possibility of attracting the best specialists;
- simplified obtaining loans;
- facilitated establishment of partnership relations with counterparties.
Thus, adherence to CSR principles affects all groups of stakeholders of
the organization and contributes to increasing the efficiency of the
organization's interaction with them (Tab. 1) (Lifinsev D.S., 2013).
Table 1
The impact of adhering to CSR principles on the effectiveness of an

organization's interaction with key stakeholders

“Stakeholders” Possible positive consequences for the organization

Staff Incr.ea.sed productivity; Increased staff loyalty; Ability to attract the .best
specialists; Reduced staff turnover; Improved socio-psychological climate

Increased investment opportunities; Increased company capitalization;
Increased brand value

Consumers Increased sales; Increased brand loyalty; Increased brand awareness
Improving the image of the organization; Obtaining better contract terms;

Shareholders

Partners Facilitating obtaining loans
State Possibility of participation in government projects; Possibility of receiving
government orders
Society Improving the image of the organization; Representation in industry,

regional, international rankings

The company's areas of work in the field of CSR include (Lifinsev D.S.,
2013):

- Interaction with “stakeholders™;

- submission of non-financial reporting;

- management of environmental impact;

- adherence to CSR principles in working with personnel and partners;

- interaction with society, social development, charity.

At the same time, CSR expenses are considered by the company as
“long-term social investments” that bring tangible economic effects. This is
evidenced by the stable development of the company, a positive image in
society and consumer trust.

With the beginning of the war in Ukraine, another direction of CSR has
developed, namely assistance to the army. The organization for sustainable
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development in Ukraine “Development of CSR” has released the first
Catalog of the contribution of business to the victory of Ukraine. The catalog
already describes the activities of more than 300 companies, including 227
national and 83 international.

In Ukraine, in the context of war, the social responsibility of business
has acquired particular importance. Companies are introducing personnel
assistance programs, including relocation, psychological support, and
housing (Myronyk B., 2025).

Despite the negative consequences of the war, which have a strong
impact on the achievement of the SDGs in Ukraine and other European
countries, 96% of national enterprises continue to focus on the Sustainable
Development Goals in their activities, even during war. Humanitarian aid
and support for civilians suffering from war has become a priority of CSR
for Ukrainian companies. In addition, for responsible business in Ukraine,
it is important not only to demonstrate charitable and sponsorship initiatives,
but also to use the professional competence of its team to solve complex
problems. Each CSR initiative must bring value to society.

Today, the classic aspects of social responsibility have receded into the
background, and the following come to [3]:

— financial assistance to support the Armed Forces of Ukraine, purchase
of equipment, medical supplies, and other necessary equipment;

— financial assistance in the form of large investments in humanitarian
aid to Ukrainians affected by the war;

— humanitarian aid in the form of material assistance in the form of
food, equipment, vehicles etc.;

— assistance to veterans through social support programs for veterans,
providing them with opportunities for labor rehabilitation, training, and
other social services;

— organization of charitable events, through fundraising for the needs of
the army;

— psychological support to veterans and their families, facilitating their
adaptation to civilian life;

— psychological support to war victims and support to enterprise
employees.

Thus, in modern conditions, especially given the russian aggression
against Ukraine, the classical aspects of CSR have been significantly
transformed, and areas directly related to supporting the country and the
population affected by the war have come to the fore. Thus, in war
conditions, the social responsibility of business has evolved from mainly
environmental and socio-economic programs to direct, systematic and
targeted support for national security, humanitarian initiatives and the
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restoration of the country's human potential. This indicates a deep
integration of business into national efforts to overcome the consequences
of the war (Vasiutkina N. et al., 2025).

In Ukraine, the destruction of infrastructure, chemical leakage,
pollution of reservoirs and air are worsening the situation with
environmental protection. Business initiatives to restore the environment
(Berzhanir A. L., 2014). For example, Carlsberg Ukraine is implementing
programs to reduce water consumption and CO: emissions. In Ukraine,
during the war, companies actively publish reports on their activities,
humanitarian aid and support for the army. At the moment, CSR in Ukraine
remains voluntary and the state does not require businesses to implement
ESG approaches. In EU countries, companies that actively implement CSR
initiatives receive tax benefits and support. There are no such mechanisms
in Ukraine yet.

Compliance with the principles of corporate social responsibility today
1s a necessary condition for the functioning of any business organization,
any form of ownership and any region of the world. Ukrainian business is
gradually integrating CSR into its activities, adapting global practices to
local conditions and making a significant contribution to the sustainable
development of society.

Thus, corporate social responsibility is becoming not only a tool for
ensuring the sustainable development of society, but also an important
driver for business, which helps companies develop and adapt in the face of
global changes, increasing their long-term sustainability and
competitiveness.
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Over recent decades, fire management in Ukraine has faced national,
regional, and global challenges that have significantly increased the risks of
large-scale due to greater fuel loads, droughts, and extreme wind speeds.
Traditionally, Ukraine's climate in the twentieth century was mild, with
average winds of 3—5 m/s, and most forest fires were efficiently suppressed
by foresters, who were historically responsible for initial response.
According to official statistics, the total annual area affected by forest fires
at the start of the twenty-first century ranged from 3,000 to 5,000 hectares
nationwide.

The privatization of more than 40 million hectares of arable land in the
early 2000s radically altered landscape fire regimes. Many small
landowners actively used fire to clear residues after harvesting.
Consequently, aerosols and black carbon emissions from agricultural
burning became a major regional source in 2006, impacting the Arctic ice
sheet (Stohl et al., 2006; Zibtsev & Goldammer, 2010). Numerous parcels
were abandoned, and these lands often burned when vegetation fires swept
through the landscape. Pine forests were frequently damaged when fires
escaped from agricultural burns. Currently, there is no national agency
coordinating all aspects of landscape fires.

The effects of climate change began to appear between 2010 and 2020,
during which Ukraine experienced its largest recorded fires, particularly in
pine forests in the north and east. In 2020, four major fires in Kyivska,
Zhytomyrska, Kharkivska, and Luhanska oblasts burned totally up to
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160,000 hectares of forest and non-forested land, destroying villages,
resulting in fatalities, and causing extensive damage to forests. A significant
fire also occurred in the Carpathian Mountains in August 2022. Between
2022 and 2025, 2.1 million hectares across Ukraine were burned, 70-80%
along the frontline of war.

All these factors influencing current fire regimes will be addressed in
the development of the course. Master’s students enrolled in the course will
gain essential knowledge to do fire research or alternatively to serve as
officers in state agencies or as fire managers within forest enterprises.

The fire science component of the course will cover the basics of forest
combustion at the forest site and landscape level, fuel load trends, fire
behavior, fire weather patterns, fire risks, and fire hazards. Fundamental
knowledge and practical skills in using GIS and Remote Sensing tools for
analyzing landscape fire regimes will be provided. Students will study and
apply for their study cases modern research fire related software developed
by the US Missoula Fire Lab such as FlamMap, FARSITE, BEHAVEPLUS.
The fire policy section will include national strategies for integrated
landscape fire management worldwide, relevant legislation, and regulations
at the forest enterprise level. The management part of the course will be
studied on forest enterprise and include safety procedures and trainings of
fire fighters and incident commanders, personal protection means, fire
engines, fire pumps, fire reservoirs, prevention, preparedness, strategic
location of fire engines, strategy and tactics of suppression, defense of
villages and rural assets and other topic.
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The current state of Ukraine's forest sector is defined by two critical
factors: global climate change and the catastrophic consequences of full-
scale military aggression. These challenges have fundamentally altered the
paradigm of forest management, establishing new requirements for
professional qualifications. While the forestry profession was previously
perceived primarily through the lens of a "timber harvester" focused on
resource exploitation and industrial needs, this role has now transformed
into that of a manager of complex forest ecosystems.

For a long period, forestry education in Ukraine was based on the
traditional Soviet model, which was strictly oriented toward planned timber
harvesting and the establishment of even-aged monocultures. However, the
current situation — over 3 million hectares of forests damaged by military
actions, mined forest areas, increasing fire frequency, and mass dieback of
stands due to droughts — demonstrates the inefficiency of these old
approaches [1]. Monocultures have proven vulnerable to biotic and abiotic
stressors, and outdated management methods fail to allow for rapid
adaptation to rapidly changing conditions.

The central thesis of this study is that the successful post-war "green"
recovery of Ukraine 1s impossible without a radical modernization of higher
forestry education. This requires a shift away from the resource-exploitation
model in favor of integrating the principles of the EU Green Deal, climate
adaptation strategies, and the implementation of Close-to-nature forestry
(CTNF) methods [2, 3]. Future professionals must possess competencies
that allow them not only to restore forest cover but also to ensure its high
ecological resilience, biodiversity, and the provision of vital ecosystem
services in the long term.

An analysis of the current state of higher education in the forestry
sector reveals a series of systemic problems hindering the training of a new
generation of specialists. The most critical aspect is the profound gap
between academic theory and the practical demands of modern forestry,
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which has significantly widened under the conditions of martial law and the
climate crisis.

Most existing curricula remain inertial and insufficiently flexible.
Specifically, the following are observed: a deficit of attention to natural
regeneration methods (programs still focus on energy-intensive artificial
reforestation methods, ignoring the self-recovery potential of forests, which
is the cornerstone of the CTNF concept); outdated fire management
approaches (under the pressures of military actions and global warming,
traditional firefighting methods are becoming ineffective. Education
requires the implementation of new international protocols for integrated
landscape fire management that account for shifting fire behavior and the
risks of landmine contamination).

The economic context of the last decade has become a major barrier to
the development of the scientific base. Since 2016, the transition of the
forestry sector to full self-financing has led to: a decline in research
investment (forest enterprises, primarily focused on survival and tax
compliance, rarely act as clients for innovative research and development);
demotivation of young professionals (the lack of state funding for doctoral
programs and the low prestige of scientific work encourage the most
talented graduates to leave the sector or emigrate, creating a risk of losing
professional knowledge continuity) [4].

While global forestry is moving toward "Industry 4.0," Ukrainian
education faces a shortage of modern tools. There is an urgent need to
integrate advanced GIS technologies (Geographic Information Systems)
and Remote Sensing methods (Sentinel/Landsat satellite data) into the
learning process. A modern forester must be able to build predictive models
for stand growth and dynamics under stress conditions (droughts, pests),
which requires proficiency in specialized software and Big Data analysis.

The response to these outlined challenges is the implementation of the
international project Erasmus+ ForestPost ("Modernizing master programs
to support forest sector transformation towards Ukraine’s post-war green
rebuilding"). This project serves as a platform for the systemic
transformation of the educational process, aligning it with European
standards and the requirements of the EU Forest Strategy 2030 [5, 2].

The modernization of master's programs involves a shift away from
narrow-profile training. A modern curriculum must include:

Economics of ecosystem services: training specialists in methods for
assessing the non-timber value of forests — from carbon sequestration and
water regulation to recreational potential. This will allow the forestry sector
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to find new sources of funding through carbon markets and environmental
funds.

Social forestry: developing communication skills with communities,
which is critical for decentralized management and resolving land-use
conflicts.

An important tool for bridging the gap between theory and practice is
the use of demonstration sites for close-to-nature forestry (for example, at
the Boyarka Forest Research Station).

Students have the opportunity to directly study the processes of
transforming artificial monocultures into mixed uneven-aged forests.
Training is based on real cases (case-based learning), where master's
students develop management plans for specific areas, considering their
resistance to fire and climate stress.

Through partnerships with leading EU universities, the ForestPost
project ensures the adaptation of curricula (implementation of training
modules in adaptive forestry that have already proven their effectiveness in
European countries) and academic mobility (creating conditions for the
exchange of experience between teachers and students, allowing Ukrainian
science to integrate into the global research space).

Post-war recovery of Ukraine's forest sector should not be a simple
return to the pre-war state. The "Build Back Better" concept envisages the
creation of forests that will be more resilient to future challenges.

In this process, modernized education plays a decisive role, as trained
specialists must work with unique and complex tasks.

Among them: reclamation of de-occupied territories (development of
forest restoration strategies on lands subjected to mechanical and chemical
impacts due to military actions); demining and safety (a new generation of
foresters must possess knowledge of risk assessment and interaction with
demining units for the safe resumption of forestry operations);
transformation of vulnerable stands (replacing fire-damaged pine
monocultures with resilient mixed stands, which will reduce the risk of
repeated catastrophic fires).

Post-war recovery of Ukraine's forest sector should not be a simple
return to the pre-war state. The "Build Back Better" concept envisages the
creation of forests that will be more resilient to future challenges.

In this process, modernized education plays a decisive role, as trained
specialists must work with unique and complex tasks [6]:
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Reclamation of de-occupied territories — development of forest
restoration strategies on lands subjected to mechanical and chemical
impacts due to military actions.

Demining and safety — a new generation of foresters must possess
knowledge of risk assessment and interaction with demining units for the
safe resumption of forestry operations.

Transformation of vulnerable stands — replacing fire-damaged pine
monocultures with resilient mixed stands, which will reduce the risk of
repeated catastrophic fires.

The modernization of forestry education in Ukraine is not merely an
academic necessity but a strategic condition for national environmental
security. The ForestPost project lays the foundation for the formation of
intellectual capital capable of implementing the transition from a resource-
based model to sustainable, close-to-nature forestry. The integration of EU
Green Deal principles, the digitalization of the sector, and the
implementation of adaptive management methods will allow Ukraine not
only to restore lost forest resources but also to become an active participant
in the European environmental space. The future of the Ukrainian forest
depends on how flexible and innovative the specialist training system will
be starting today.
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Snuna xontoya ¢popma 6nakutHa (Picea pungens Engelm. f. glauca) €
HAJ3BUYAHO 3aTpeOyBaHOI0 KYyJIbTYpOI B JaHAmAQTHOMY Iu3aiHi
3aBJSIKA CBOIM BUCOKHM E€CTETHMUYHHUM SIKOCTSIM, 30KpeMa T'YCTil KOHIYHIMI
KpPOH1 Ta cpi0asicTo-0JakuTHOMY KOJIhOpY XBoi [2]. IIpore ii HaciHHEBe
PO3MHOXXEHHS CYIPOBOIKYETHCS PO3ILICIUICHHSIM O3HAK, 4Yepe3 0 JIUIIe
HE3HaYHAa KUIbKICTh CISHI[IB YCMaJAKOBYye Oaxane 3abapmieHHs [l1].
BereraTtuBHe po3MHOXKEHHS (AKUBIIOBAHHS) € €IMHUM HAJIMHUM METOIAO0M
30€peXKEHHSI COPTOBUX XapaKTepUCTUK. BoaHOUAC 111 KyJIbTypa HAIEKUTH
0 BAXXKOBKOPIHIOBAHUX BH/IB 13 HU3BKOI MPUPOJHOIO 3IATHICTIO [0
YTBOPEHHS aJIBEHTUBHUX KOpeHiB [3]. [laHe mociikeHHs cupsiMOBaHE Ha
BU3HAUCHHS €(QEKTUBHOCTI 3aCTOCYBaHHS CEPEIHIX KOHIICHTpaIlii
€K30T€HHUX (DITOTOPMOHIB, 30KpemMa 1H01I-3-MacisiHOo1 kucinot (IMK) y
no3yBanH1 100 mr/m.

JI71s1 BUBUEHHS TIPOIIECY PU3OTeHE3y OyJI0 3aKJIaJIeHO €KCIIEPUMEHT B
YMOBax 3axHILIEHOro IpyHTy. Jlociian npoBOAMINCS MPOTATOM JIBOX POKIB
(20242025 pp.). Marepianom a9 KUBUIOBAHHS  CIYT'yBaJIH
HaIiB3IePEB'AH1II MaroHu JoBxKKUHOW 10—12 cMm Oe3 m'sTKu. [x 3aroroBnsH
3 BEpXHbOI YACTHHU KPOHU MOJIOJIUX MATOYHUX JIEPEB BIKOM BIT 5 10 8
POKIB, OCKIJIbKM CaM€ BOHHM MarOTh HaMKpallly pereHepalliiHy 3/1aTHICTb.
XKuBmi BUCamXyBalM y CHELIANbHO MIATOTOBJICHUM cyOcCTpaT 13 cymilni
MICKY Ta BEpXOBOro Topdy y chiBBiHOIIEHH] 1:1 3a TemnepaTypu NOBITPS
25-30 °C. Y pamMmkax 1bOoro 3pi3y pe3yJbTaTiB OLIIHIOBATIACS BUKIIOUYHO I
BogHOoro po3unHy IMK 13 konnentpariero 100 Mr/m 3a TprOX 4YacOBHX
excrno3uiliii: 6, 12 ta 24 rogunu. Ko>keH BapiaHT 10CIi1y BKIOYAB YOTUPH
MOBTOPHOCTI 1O 30 >KUBIIIB.

AHamni3 KOHTPOJbHOI Tpynu (0OpoOJIEHHS BOJOKO) IMiATBEPIUB
HU3BKUN TPUPOJHUN pereHepaiiiauil noreHuian Picea pungens f. glauca
— CepeJiHIl MOKa3HUK YKOPIHEHHs cTaHOBUB Juiie 5,41 % (1,5 xxuBus). Le
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JOBOJUThH, 110 E€HJOI€HHOIO0 BMICTY (PITOTOPMOHIB y TKaHUHAX SUIUHU
a0COJIIOTHO HEJOCTAaTHbO JJIsI CAMOCTIMHOrO MOJoJaHHs (Di310J0TTUHUX
NEePEIIKO KaTI0COYTBOPEHHS Ta 1HIIIAI[lT KOPEHEBUX MPUMOP/IIiB.

3actocyBanHsi po3unHy IMK y konnentpamii 100 mr/m cytreBo

3MIHWJIO JWHAMIKy PH30I€He3y Ta MPOJEMOHCTPYBAJIO

oNTUMYMY Jlii B 01K cepeHbO1 TPUBAJIOCTI OOPOOIICHHS.

[Toka3HMKM BKOPIHEHHS JKUBIIB SUIMHU KOJIOYO1

3MIIIICHHS

3a  pOKaMH

JOCJIJKEHB Ta P13HOI TPUBAJIOCTI 3aMOYyBaHHs HaBeaeHo B Taoi. 1.

Tabnuys 1

JlnHamika BKOpIHEHHS KUBLIIB SJTMHU KOJII0UO0i PopMu OJIaKUTHOT
(Picea pungens f. glauca) 3a 06pobnenns pozunnom IMK (100 mr/m)
3aJIEKHO B1J] 4acCy €KCIO3HUIII1

Bapianr TpuBamnicTp VYKOpiHEeHHS Y Vkopinennsy | Cepenne 3a 2024—
00poOIeHHS 3aMO4YyBaHHS, IO 2024 p., % 2025 p., % 2025 pp., %
Konrrpon i 4,16 6,66 5,41
(Bomma)
IMK 100 mr/n 6 16,67 20,83 18,75
IMK 100 mr/n 12 22,5 27,5 25
IMK 100 mr/n 24 20 22,5 21,25

[1ix yac MOHITOpHUHTY OyJ10 3a(PIKCOBAHO TaKl 3aKOHOMIPHOCTI:

6-roiiHHA eKCIO3HuIlis: 3a0e3neunia cepeiHIi MOKa3HUK YKOPIHEHHS
Ha piBHI 18,75 % (5,5 wt.). Bapto 3a3HaunTty, 110 11eH pe3yabTaT MOBHICTIO
BIJINOBIJJA€ MAKCUMAIIbHOMY TIOKa3HUKY, SIKOTO BIAJIOCAd JOCSATTH 3a
MEHINOi KoHIeHTpawii (50 Mr/i) nuiie micisi TpUBajaoro 24-roJUHHOTO
00pOOJICHHS.

12-ronunHa €KCITO3HIIIS: [TponemoHcTpyBaNa HAWBUILY
e(eKTUBHICTb JIJIs1 JAHOTO J03yBaHHA. YacTka BKOPIHEHUX JKUBIIIB CATHYJIA
25 % (y cepeaaboMy 7,5 mt.). Came cepeliHsl KOHIIEHTpAIlisl CTUMYJISITOpa
B MIO€IHAHHI 3 TOMIPHOIO TPUBAIICTIO KOHTAKTY CTBOPHUJIA HAUKpaIlll yMOBH
1u1st GOPMYBaHHS KOPEHEBUX MPUMOP/IIIB Y KHUBIISAX SITUHUA KOJTOYO].

24-ronuHHa ekcno3uis: Ilpu3Bena 10 HE3HAYHOTO 3HMXKEHHS
MOKAa3HHWKA MpWXKHUBIOBaHOCTI — 110 21,25 % (6,5 mt.). 3 (iziosnoriynoi
TOYKH 30pYy 1€ 3HIKEHHS HE € KPUTHUUYHHUM, OJTHAK BOHO YITKO CUTHAJI3Y€E
PO MOYATOK NMEPEHACUYECHHS 0a3ajbHUX TKAHUH KUBLSI CTUMYJISITOPOM.
3aMICTh MOJAJIBINOI AKTHUBALl MPOILECY KIITUHHOTO MOAUTY, HAJIUIIOK
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AYKCHHY IIPHU TPUBAJIOMY KOHTAKT1 HOYMHAE BUKJIUKATH JIETKE raJibMyBaHH:
POCTOBHUX IPOIIECIB.

3riIHO JOCIIIKEHHS 3p00JIEHO TaKi BUCHOBKHU:

1. BukopucTaHHs 1HA0JII-3-MacIsIHOT KUCIOTH B KOoHIeHTparii 100
MI/J € JIEBUM Ta BUCOKOC(MEKTUBHUM arpoOTEXHIYHUM MNPUHOMOM, SKUM
JI03BOJISI€ HAJIAHO MEPEBUIIUTH MOKa3HUKU KOHTPOJBHOTO (TIPUPOHOTO)
BKOPIHEHHSI JKUBIIIB SJTMHU KOJIIOYO.

2. BusiBiieHO CKJIaJHy HEIHIAHY 3aJIe)KHICTh MK 4acOM €KCITO3HIIil
Ta PE3yJbTATUBHICTIO PU30TEHE3Yy 3a JaHOi KOHIEHTpallli. AOCOIIOTHUM
(b1310710TTYHUM ONITUMYMOM € 12-roAMHHE 3aMOYyBaHHS, sike 3a0e3meuye 25
% BKOpIHCHHS.

3. 30inbIIeHHS Yacy eKcmo3uiii 10 24 roauH 3a KoHieHTtparii 100
MI/11 € HGI[OHiJ'IBHI/IM, OCKUIBKH NpU3BOANUTL O IICPCHACHUYCHHSA TKAHHWH
ayKCUHOM 1 MOYATKY JIETKOTO MPUTHIYCHHS pereHepaliiiHux mpoIieciB.

4. OtpumaHi pPe3yJdbTaTH MalOTh 3HAYHY MPAKTUYHY IIHHICTH 1
JO3BOJIAKOTH OHTI/IMiByBaTI/I TEXHOJIOTII0 BETE€TAaTUBHOI'O PO3MHOKCHHS
Picea pungens f glauca B ymMoBax MNPOMHCIOBUX JEKOPATUBHUX
PO3CaJHUKIB, YMOXJIMBIIIOOUN 301IbIIEHHS BUXOJY SIKICHOTO CaJMBHOTO
Marepiany.
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BIOJIOTTYHA MPOAYKTUBHICTH COCHOBOI'O CYBOPY
JIICOCTEITY YKPATHHA

bina FO.M.!, kano. c.-2. nayx, ooy.; Pacnonina C. IL."?, 0-p c.-2. nayx,
ooy.; Topowko B.B.", kano. c.-z. nayk, ooy.; Topoiswenxo A.10.,
8UKA0aY
belay 1980@ukr.net
! lepxaBHuil 6Gi0TEXHONOrYHMI YHIBEPCHUTET,
2VkpHJAUITA im. . M. Buconpkoro

Ha miBaHi JicocTenoBoi 30HM YKpaiHW 010JIOT14HA MPOJTYKTHBHICTh
IITY4YHUX JIICIB BUBYEHA HEIOCTaTHHO. Hamrl JociijkeHHs MpoOBEJCHI B
HaWOUIbII TOITUPEHOMY 1 TOCTIOIAPCHKUM IIHHOMY TUII COCHOBHUX JIICIB —
y CBDXOMY COCHOBOMY cyOopy (mimiaHa tepaca p. CiBepcbkuii JloHens, B
mexax Teputopii JI1 «Cxkpunairceke HJIJII» XapkiBcbkoi oomacti IBTY).

[Ipu pocaimxeHH1 01070TTYHOT MPOAYKTUBHOCTI COCHOBOTO CyOOpy Yy
Jlicoctreny VYkpaiHu, OCHOBHY ¥ BaXJUBY pOJb BIAIrPalOTh BHUBYCHHS
KIIMaTU4HUX yMoB. Kilimar palioHy M[OMIPHO KOHTHHEHTAJbHUI.
CepennbopiuHa Temneparypa nositps +6,5° 3, cyma remneparyp >10° 3a
BereTamiiHuii mepiog 2669°, cepenHs TpUBAIICTh OE3MOPO3HOTO TMEPIOTy
155 nuiB. Bererauiiinuii nepion mounHaeTrbcsi B KBiTHI, 3aKIHUYEThCS B
XKortHi. CepenHbOpiUHA KUTBKICTh OmaaiB 522 MM. YHNpOAOBX 28 JHIB 3
KsiTHa nmo YKoBreHb aMyTh cyxoBii [1]. Hecraua Bojoru € OCHOBHUM
YUHHUKOM, JIIMITYIOUUM TPOAYKTHUBHICTH JIICIB: JO OCEHI BOJIOTICTh
BEPXHBOTO METPOBOTO APy IPYHTY 3HHXKYETHCS 10 MiHIMAJIbHHUX TTOPOTIB
(2-5%).

[pyHT mig HOCHiIKyBaHUMH JA€PEBOCTAHAMHU JEPHOBUIN PO3BUHEHUI
(un  cmabo  PO3BUHEHUM)  OMIA30JICHUW  TVIMHUCTO—MINIAHUM  Ha
JpEeBHEALTIOBIaILHOMY KBapIieBoMy Ticky. 3 muounu 0,5 — 1,0 M 3a3Buyai
3QJIAral0Th TOHKI CyrIMHHI mpomapku (niceBnodiOpu). Penbed cinado
XBUJISICTUM, TPYHTOBI BOJAM 3ajsiraloTb Ha miuOuHI Outbine 10 M 1 He
BIUIUBAIOTh HA POCIUHHICTh. Y JKMBOMY HAJATPYHTOBOMY TOKpPHBI
nepeBakatoTb  BiliHuk  HazemMHuii, Ocoka  (mpu3zemMKyBara Ta
BepelaTHukoBasi), Kymena iikapcbka, ScTpebiHka (30HTUYHA Ta
cuHsikoBuHas ) Ta 1H. B 80 — 100-piuHMX HACAJKEHHSIX IIUPOKO HMOIIUPEH1
3enieHi Mmoxu: Jukpanym xBussictui 1 [lneBpoziym [Ipedpa.
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Jnst BepxHboro ropuszonty (0 — 18 cm) xapakTepHe HAKONMUYEHHS
rymycy (mo 1,4%) 1 obminHo—TiormuHeHuX ocHOB (7,9 mr—sks/100 r
IpyHty). Peakiiis rpyuty kucna (pH compoBoro Butsry 4,4). Mynkux 4acTok
(menme 0,001 mm) go 4%, 3 mMOUHOI0 X KUIBKICTH B TiceBnodiOpax
301JIBIITYE€ThCH.

JocnimkyBaHl Haca)KeHHS — YHUCTI MO CKJIaJy COCHOBI KYJBTYpH,
CTBOpPEHI Ha BUpYyOax MuHymux pokiB . OOmik (iTomacu HacaKEHb
MPOBEJCHUM O BIJIOMUX METOJUYHMX pexoMmeHpaamisx [3, 5]. Hamzemna
Maca JEpEeBOCTaHIB BU3HAYEHA MO M'ATH CEPEIHIX MOJEIBHUX JIepeBax,
miJ3eMHa — MO CEPENIHIX JepeBax IEHTPAIbHOTO KJIAacy 1 ABOX KpaWHIX 3
N'TH KJAciB TOBIIMHHU; Maca KOpU CTOBOypa (T1JI0K) B KOp1 Ta BaroBOMy
CITIBBIIHOILIEHH1 KOPHU Ta JEPEBUHU, PO3PAXOBAHOMY IO OKPEMUX BHUIIUIAX
(Bimpizkam riaokK). TouHICTh BUSHAUCHHS MacH (Ppakiiiii MOJETbHUX JIEPEB
He niepeBuIye 10 — 15%. BaroBuii moTouHuil TPUPICT AESPEBUHU Ta KOPU
CTOBOypa BH3HAYEHUW IO BIACOTKY OO0'€MHOT0 IOTOYHOIO MPUPOCTY
cTOBOypa 0e3 Kopu 3 ypaxyBaHHSIM Baru JACPEBUHHU Ta KOPH, JOMYCKAIOUU
PIBHICTH BITHOCHHUX BaroBOro i 00'eMHOTO IIPHUPOCTIB.

CepenHiil MPUPICT TIIIOK PO3PAXOBAHUMN HUISXOM AUIEHHS MAcH T'IOK
3 JIBOMETPOBHX OOpYyOKiB CTOBOypa Ha cCepeAHid BIK LMX TIJOK: BIH
JOPIBHIOE MOJOBUHI CYMH PIYHHX KIJIELb HA HU’KHBOMY 1 BEpXHBOMY 3pi3ax.
CepenHiii mpupicT KOPEHIB IEPEB PO3PaAXOBAHUHN IO BIJICOTKY CEPEIHBOTO
npupocty (iToMacu B Ha3€MHii yacTuHi [4].

JlicotakcariifHi Ta BaroBi JlaHi CepeAHIX MOJAEIBHUX JEPEB COCHU
CBIIYaTh Mpo Te, MO B cToBOypax 100-piyHUX AEpPEB HAKONMHYYETHCS
¢ditomacu B 21 pa3, a B )KMBUX Cyukax — B 14 pa3iB OuIbliIe, HI)K B CTOBOypax
26-piuHux. 3arainbHa Haa3eMHa itomaca 100-piyHOTO JIepeBa MEPEBUILYE
Macy 26-piuHoro B 18 pasi. BomoricTe XBOi 31 30UIBLICHHSIM BIKY
JIEPEBOCTaHIB 3MEHIIIY€ThCS Bia 56,7 10 53,8 %, cyukiB Big 59,8 mo 53,1 %,
cToBOYpiB — Big 58 110 49,7% (M0 cepenHix 3HaYeHHsIX) [2].

31 30UTBILIEHHSIM BIKY JIEPEBOCTAHIB BaroBi CIIBBIHOIIEHHS YACTHH 1
dpakiiii aepeB 3aKOHOMIPHO 3MIHIOIOThCS. Bara xBoi B 3arajbHIM Basi
OlomMacu HaAJ3€MHOI YaCTUHHM CEpEeJIHIX MOJAENbHUX JepeB 26-, 50-, 80- 1
100-piuHuX JIepeBOCTaHIB CKJajae BIAMOBIAHO g0 5.4, 2,6, 1,2, 1,4 %.
BiacoTok Baru rijok 6e3 XBoi B 26-piuHOMY Billl HailOibmuii — 7,1, B 80-
pluHOMY HaiimeHmut — 3,6, a B 50- 1 100-piyHuX npuOIU3HO OJTHAKOBUHN —
4,7—4.,9. Ilpu 11bOMy CITIBBIIHOIICHHS MacH JIP1OHKUX (3aBTOBIIKH 10 1 cM)
1 Benmukux (0ibIe 1 cM) TI0K TPUOIM3HO OHAKOBE.
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Barosa yuactb cTOBOYpiB B HaJ[3eMHi#l (hiTOMACI I€pEB 301IBITYETHCS
B Haca/pKeHHAX Big 26 — 10 50 —, 80-piunoro Biky 3 87 10 92 — 95 %.

3amacu, CTpyKTypa Ta mnOpupicT ¢GITOMacCH HACaIKEeHb CBIXKIM
COCHOBOIO Ccy00opHu (hOpPMYETHCS B yMOBaxX 3MIHHO1 HaNPy>KEHOCTI BOJTHOTO
pEXUMY 1 OYpXJIMBOTO PO3BUTKY B )KMBOMY MOKPHBI KOPEHEBUIIIHOTO 3J1aKy
— BiliHuka Ha3eMHOro.
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IHTETPALISI MTPMHLMITIB HABJIUKEHOTO JIO IMMPUPOIU
JICIBHULITBA Y BUKJAJAHHS TEXHOJOTTYHUX
JTUCLATITH

binoyc M.M., kanouoam cinbcbko20Cn00apCcbKux HayK;
Buzoecovkuit A.1Q., kanouoam mexHiuHux HayK
mbelous@nubip.edu.ua
Hayionanvnuti ynisepcumem 6iopecypcie i npupoookopucmysanus Yxpainu

Y cydacHux yMmoBax TpaHcdopmallii EKOHOMIKA YKpaiHu Ta
dbopMyBaHHS CTpaTerii MOBOEHHOTO 3€JCHOTO BIJHOBICHHS OCOOIMBOL
aKTyaJbHOCTI HaOyBarOTh MHUTAaHHS CTaJOr0 YIPaBIiHHA MPUPOJHUMHU
pecypcamu. JlicoBe TrocmoJapCcTBO BIAITPA€ BAXJIUBY POJIb y LbOMY
IpolLieCl, OCKUIBKH JIICH BUKOHYIOTh HE JIMILIE PECYpPCHY, a ¥ €KOJOTIYHY,
KJIIMaTOPETYJI0I0UY, peKpealliiiny Ta comianbHy (QyHKIi. Y 3B’ 43Ky 3 LIUM
MOCTa€ HEOOXITHICTh YAOCKOHAJEHHS CHUCTEMH TIArOTOBKM (PaxiBIIiB
JICOBOTO CEKTOpY, 3AaTHUX TIO€JIHYBaTH EKOHOMIYHY €(EeKTHUBHICTh
BUPOOHUIITBA 3 MPUHIMIAMU 30€pEeKEHHS Ta BIATBOPEHHS MPUPOTHUX
exocucteM. OJHUM 13 BaXJIMBUX HAOpsIMIB Takol TMIJTOTOBKH €
BJOCKOHAJICHHSI TpPOTpaM BHUKJIaJAaHHA TEXHOJOTIYHUX JUCHUIUIIH Ha
3acajiaXx HaOJIMKEHOTO 10 MPUPO/IN JIICIBHUIITBA.

[loBHOMacmiTabHa BiliHA 3aBAaja 3HAUHMX BTpaT MPUPOJHUM
pecypcaM YKpaiHu, 30KpeMa JICOBUM eKocuctemaM. IlomKkomKkeHHs
JICOBUX MAacCHBIB, MIHYBaHHS TEPUTOPIH, Jerpaaailis IPyHTIB 1 HOPYIICHHS
OPUPOAHUX EKOCUCTEM MOTPEeOyIOTh KOMIUIEKCHOTO IIXOAY 10 IX
BIJTHOBJICHHA. Y 1[bOMY KOHTEKCTI MPUHUMUIINA HAOIM>KEHOTO 10 MPHUPOAU
JICIBHULITBA HAaOyBalOTh OCOOJMBOIO 3HAUYEHHS, OCKUIBKA  BOHU
nependavyaroTh BEJECHHS TOCIOAApCTBA 3 YpPaxyBaHHSIM MPUPOJHUX
MPOIIECIB PO3BUTKY JIICY, MIATPUMAHHS HOT0 010JIOTIYHOTO PI3HOMAHITTA Ta
3a0€3MeUeHHS JOBIOTPUBAIO] €KOJIOTTYHOI CTa01IBHOCTI.

HaBuanbHl AMCIUIUIIHM TEXHOJOTIYHOTO HANpPSIMKY € Ba)KJIUBOIO
CKJIaJIOBOIO TPO(eCIiHOI MIITOTOBKU (PaxiBIiB JICOBOIO rOCIOIAPCTBA, SIKI
OXOILTIOIOTh TUTAHHS OpraHi3ailii, TEXHIKM Ta TEXHOJIOTIA 3aroTiBii
JEPEBUHU, TPAHCHOPTYBAaHHS JIiCOMAaTreplaliiB, IEPBUHHOI TMEPEepOOKU
JEPEBUHU Ta PALllOHATBLHOTO BUKOPUCTAHHS JIICOBUX pecypciB. B ymoBax
Cy4acHUX BHKJIMKIB, 11O MOB’s3aH1 3 HEOOXIIHICTIO BIJTHOBJICHHS JIICOBUX
€KOCHUCTEM Ta TMEepexXojly M0 CTallor0 PO3BUTKY, OKpPIM TEXHIYHUX 1
C€KOHOMIYHUX AacCIeKTIB BHUPOOHUIITBA, BApTO IHTErPYyBaTH EKOJOTIYHI
OPUHLKIMN Y 3MICT HABYAJIbHUX MPOrpaM.
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Habnmxene 10 mpupoau JTICIBHUIITBO IPYHTYETHCS Ha 30€peKeHHI
OPUPOAHOI CTPYKTYpH JIICOBUX HACaJPKeHb, MIATPUMaHHI BIKOBOI1
PI3HOMaHITHOCTI JIEPEBOCTaH1B, BUKOPUCTAHHI TPUPOIHOTO MOHOBJICHHS Ta
MIHIMI3aIlli aHTPOMOT€HHOTO BIUIMBY Ha €KOCHUCTEMY. Y KOHTEKCTI
JICOMPOMHUCIIOBOTO BUPOOHHUIITBA 1€ Tiependadyae BIPOBAKEHHS TaKHUX
TEXHOJIOT1A  3aroTiB/ll  JEPEBUHHU, K1 3a0e3Me4yyroTh MiHIMaJIbHE
MOIIKOJKEHHSI  IPYHTOBOTO  TOKPHBY, MIAPOCTY Ta  3aJMUIIKOBUX
JIepeBOCTaHIB. BaXIMBHUM aclEeKTOM € TaKOX ONTHUMI3allisl TPaHCHOPTHOT
MepeKi, pallloOHaJIbHE IUIaHYBaHHS JIICOCIYHHUX POOIT Ta 3aCTOCYBaHHS
CY4YaCHOI TEXHIKH 3 HU3bKUM PIBHEM BIUIMBY Ha IPYHT.

VY mnporueci BUKIAJaHHS JUCHMIUIIH BaXKJIUBUM € (POPMYBAHHS Y
CTYICHTIB CHCTEMHOTO PO3YMIHHSI B3a€MO3B’SI3KYy MIXK TEXHOJOTTUHUMU
mpoIecamMu JIICOMPOMUCIOBOTO BUPOOHMUIITBA Ta EKOJIOTIYHUM CTaHOM
JICOBUX €KOCHUCTEM. biibilie yBaru BapTO NPUAUIATHCS aHATIZYy PIZHUX
CUCTEM 3aroTiBjl AEPEBUHU, 30KpEMa XJIUCTOBOI Ta COPTUMEHTHOI, & TAKOXK
OIliHIII 1XHBOTO BIUIMBY HA JIOBKULISA. BUKOpPUCTAHHS COPTHUMEHTHOL
TEXHOJIOT1I 3 3aCTOCYBaHHSIM CYYaCHUX CHCTEM MalllUH — JI03BOJISIE
3MEHIIUTU IUIONTy TMOPYUIEHUX TEPUTOPIA 1 3a0e3medyuTd  OlIbII
paIioHaJIbHE BUKOPUCTAHHS JIEPEBHOT CUPOBUHHU.

BaxxnuBy posib y miAroToBIl MaOyTHIX (paxiBIliB BIAITPA€ MOETHAHHS
TEOPETHYHHX 3HAHb 13 TMPAKTHYHUMH 3aHATTSIMH Ta IOJbOBHMH
nociipkeHHsMu. [l yac HaBYaNbHUX, TEXHOJOTTYHUX YU BUPOOHUUYUX
MPaKkTUK CTYJACHTH TIOBUHHI OI[IHIOBaTH HACIJKH PI3HUX CIIOCOOIB
oprai3zaiiii JicO3aroTiBeJIbHUX POOIT, 3HAHOMUTHUCS 3 CYYaCHOI TEXHIKOIO
Ta TEXHOJOTISIMU, a TaKOXX aHaJi3yBaTH IXHIA BIUIMB Ha CTaH JIICOBUX
exocucteM. Takmii migxig — crpuse  GOopMyBaHHIO — MpodeciiHUX
KOMIIETEHTHOCTEW 1 BIJAMOBIJAIBHOIO CTaBJIEHHA JO BUKOPHUCTAHHS
OPUPOAHUX PECYPCIB.

He MeHIm BaXXJIMBUM AacCMEKTOM BUKIAJAHHS TEXHOJIOTTYHUX
OUCUUIIIH € (OpPMYBaHHSI y CTYACHTIB €KOJIOTIYHOI KYJIBTYpH Ta
BIJIMOBIJJAJILHOTO CTABJIEHHS 10 NPUPOJHUX pecypciB. Came Takui Miaxif €
HEOOXITHOIO TEepeyMOBOIO ISl BIHOBJIEHHS Ta CTaJOrO0 PO3BUTKY
JIICOBOTO TOCIOAAPCTBA B MICISBOEHHUM MEPIO/.

3arajoM, ajanTalis OCBITHIX MpPOrpaM BUKIIAJaHHSA TEXHIYHUX 1
TEXHOJIOTIYHUX JUCITUILIIH 3T1IHO 3 3acajJaMHi HaOJIMKEHOTO JI0 MPUPOAU
JICIBHUIITBA € BAYKJIMBUM KPOKOM Ha NUIAXY MiATOTOBKHU (haxiBIIB HOBOTO
MOKOJIIHHSA, 110 3a0€3MeYnTh €(h)eKTUBHE BUKOPUCTAHHS JIICOBUX PECYPCIB,
BIJITBOPEHHSI TOIIKO/PKEHUX E€KOCUCTEM Ta TapMOHIMHUN PO3BUTOK
JIICOBOTO KOMILIEKCY YKpaiHU B JOBIOCTPOKOBIN MEPCIIEKTHUBI.
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PIAKICHI BUJIU POCJ/IMH TA POCJIMHHI YI'PYIIOBAHHA Y
BIOTOINIAX 3 EKCTPEMAJIBHUMU EKOJIOI'TYHUMMH
YMOBAMU HA TEPUTOPII BPOHUIIBKOI'O JIICHUIITBA,
3BATEJBCBKOI'O HAJJIICHULITBA, ®LII « CTOJTAYHUM
JICOBUH ODIC» I «JIICH YKPATHN»

Bacunvuyk /I.M., 3000y8au suuioi oceimu
vasylchuk.zviagel lis@gmail.com
AKumomupcovkuii acpomexuiunuil gpaxosuil koneosic, Ykpaina

30epexxeHHsT (PITOPI3HOMAHITTS Ha BHIOBOMY, IIEHOTHYHOMY Ta
€KOCUCTEMHOMY PIBHSIX OpraHizalli y CydacHHUX YMOBax € IMPIOPUTETHUM
HaAIMPSIMKOM MPAKTUYHO1 A1SITILHOCTI JIICOTOCIIOAAPCHKO1 raity31 YKpainu [2].
[TocTynoBo y JiCOBOMY TOCHOJAPCTBI KpaiHM Ha TMPAKTHIl BTLIIOIOTHCS
€JIEMEHTH €KOJIoTi3allii [3], a TOJJOBHUM HAIMPSIMKOM PO3BUTKY € MEepexis 10
HAOMMXKEHOTO JI0 TPUPOJAX JIICIBHUIITBA — JJIsi 3a0€3MEUEHHS CTajoro
po3Butky [11].

BaxnBOI0 CKJIaJIOBOIO IILOTO MPOILIECY € 3aCTOCYBAHHS OCEJIMUIITHOTO
MiIXOAY /1O OIIHKHA JIICOBUX EKOCHUCTEM, iX PIAKICHOCTI, PapUTETHOTO
(b1TOp13HOMAHITTS, HEOOX1THOCTI OXOPOHHU [5].

BpoHuIIbKE JTICHUIITBO 3HAXOAMTHCS Yy MiBHIYHO-3aXiJHIM 4YacTHUHI
Kutomupcbkoro Ilomicess [4], HWoro TepuTOpis XapaKTEPU3YEThCS
NepeBaKaHHSIM CyXOJIJIbHUX JIIC1B, 3a IJIONISIO TUIIN JIICY JIICHUIITBA MOXKHA
po3mictutu y takomy psay: CiIJ] > CoIJIC > B JAC > GIIIC > B3/IC.
3abomoueni tunu jgicy npencrasieHi: C4Bmu, CsBmu, CsbC, BsbC. Ha
TEPUTOPIi JICHUILITBA 3YCTPIUAIOTHCSA PIAKICHI JJII HBOTO THUIM JICY Ta,
BIJIMIOBIJTHO, OCEJIMINA B EKCTPEMaJIbHUX eKosioriunux ymoBax [6] — B1/IC,
Kl pemnpe3eHTyroTh OinHi Ta cyxi ymoBH, Ta BsbC Ta AsC, sxi
peTpe3eHTYIOTh Ay>Ke O1/1H1 Ta MOKP1 YMOBH.

MeTtoro 1aHO01 pOOOTH € OIliHKA MOITUPEHHS OCEJIUII B EKCTPEMaTbHUX
eKoJIOTTYHUX yMoBax bponuipkoro mgicHuTa — y tunax jicy B1JIC, BsbC
Ta AsC, papuTeTHOro (iTOpi3HOMAHITTA B 1X CKJaji, 3a0€3Me4YeHICTh
OXOPOHOIO.

Pe3ynpraty aHamizy TaKcalllifHOTO OMHUCY JIOCHTIIKEHOro JIICHUIITBA
OpPOJIEMOHCTPYBaIu, IO Ha Horo Tteputopii tunu nicy B1C, A;C
JICOBMNOPSIIKYBaHHSAM He BuUiAeHO. OmHaK, HaIll MOJbOBI JIOCIIKSHHS
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2025 poky BuUSIBWIM y Oararbox Mmicisix AuisHkd tumy jgicy BiJIC, sxi
BXOJAThH O YKPYIHEHMX BHUJAUIIB, BIJIHECEHUX TaKcaTopamu A0 THUIY JICY
B,JIC. Taki minsaxm BiJIC marors mmomnty 0,5-1,0 ra, 3ycTpidaroThcs y
kBaprtami 14, sua. 16 (0,6 ra), k. 15, Bua. 10 (1,0 ra) Ta iH., npeacTaBieHi
MEePEBAXHO COCHSKAMM JHUIIAaHHUKOBUMH. J[0 1X CKIamy BXOOSTh BUOAU
POCTIHH, 3aHECeH1 10 €BpomenchKoro depBoHOro crucky [10] — cminka
nutoBchKa (Silene lithuanica Zapal.) Ta xo3enbli ykpaiHchki (Tragopogon
ucrainicus Artemcz.). YrpynoBaHHs B YKpaiHi He € piakicHuM. OjHak
ocenuia y raHomy tuii jgicy — J12.2.1 JInmaiHuKoB1 JiCH COCHU 3BUYaMHOT
— € piakicHuMH y €Bpori, BHeceHl 10 Jogatky I Ocenuminoi upexkTuBu
€C [9] sk 91TO0 — HeHTpaTbHOEBPONEHCHKI JUIIARHUKOBI JIICH COCHH
3BUYANHO]I.

Jlico-6omnotHi ocenumia y tumi Jicy BsbC € xomruiekcHuMu Ta
CTPOKaTUMH, TPEJICTABICHUMH COCHOBO-OEpE30BUMU  HACAKEHHSIMU
HeBUCOKoi moBHOTH (05-0,6), a HAa HAWOLIPII OITHUX AUISHKAX 0 HUX
JOMIIITYIOTbCSI HU3bKOTIOBHOTHI JUIAHKHA TUIY Jicy AsC 3 nepeBakaHHSIM
npurHiueHoi Pinus sylvestris L. y nepeBocrtani. ¥ tunax jicy BsbC ta AsC
npeactasiaenuit 6ioron J12.2.5 Onirorpodni 6010Ta 3 sipycoMm cocHu. BoHu
3aHeceHl 10 «3eneHoi KHuru Ykpainm» [1]. 11 ocenwuina Takox BHECEH1 10
Pe3zomronnii 4 bepachkoi koHBeHINT K G3.E — koMIIeKkcH BepXoBUX OOJIT Ta
Honatky I Ocenuinoi Jupextusu sk 91D0 — onirorpodHi Ta me3otpodHi
3a0osoueHi Jick. B 1ux 6ioTomax BUSIBICHO BUIU POCIWH, 3aHECEHI 10
Pe3zomronii 6 bepHcbkoi koHBeHIlii [7] Ta «YepBoHoi kHUTH YKpainu» [8]:
OCOKY TOHKOKOpeHeBUILHY (Carex chordorrhiza Ehrh.), nyxupHuk
npomixkuuil (Utricularia intermedia Hayne), nanpuatoxopiHHuk Dykca
(Dactylorhiza  fuchsii (L.) So00), nNaJb4aTOKOPIHHUK TUISIMUCTHUI
(Dactylorhiza maculata (L.) So0) To11io.

VY Bbponuibkomy JicHUNTBI ocenuina y tunax jicy B1IC, BsbC ta
AsC OXOPOHSIOTHCS y 3araJIbHO300JIOTTYHOMY 3aKa3HUKY
3araJibHOJIep)KaBHOTO 3HaUCHHS «Ka3sBay.
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KAJIPOBUI MOTEHLIAJ AEPJKABHOI'O MIJIMIPUEMCTBA
«JIICU YKPATHU» B YMOBAX PE©@OPMYBAHHSI
YITPABJIHHS TAJIY3310

Tozonv T.M., acnipanm, /[lunska IL K., ooyenm
hohol.t@nltu.lviv.ua
Hayionanvnuu nicomexuiynuu ynisepcumem Yxkpainu, Ykpaina

Macmtabue TpaHchopMyBaHHS JICOBOTO CEKTOPY YKpaiHU B yMOBaXx
BOEHHOTO CTaHy Ta HEOOX1JHOCTI MICISIBOEHHOTO «3€JICHOI0» BIIHOBJICHHS
BUMara€ HOBHUX MiAXOMiB 40 (opMyBaHHA KaJpOBOTO ITOTEHIIIATy
HepxaBHoro nianpueMcTBa «Jlicu Ykpainu», sikvil CbOrojHi nepeOyBae B
CTaJlli aIanTyBaHHsI 10 HOBOI CTPYKTYPH YIIPABIiHHS.

AHanizyBaHHsI €()eKTUBHOCTI COLIAIbHOI Ta KaapoBoi momituku JI1
«Jlicu Ykpaian» [1] Ta pinancoBux pe3ynbratiB 3a 2023-2024 pp. [2, 3]
CBIIYUTH MPO NIMOOKI 3MiHU B CTPYKTYpl Ta €(EeKTUBHOCTI pOOOTH HOTO
nepcoHairy. 30Kpema, MpoTAroM JBOX POKIB B10YI0CS 3HAYHE CKOPOUYCHHS
(haKTUYHOI YMCETHLHOCTI MpaliBHUKIB: 3 27 586 0oci0 y 2023 pomi g0 22 022
oci0 y 2024 pomi, mo ckiagae npubnuszno 20%. VY 3B’A3Ky 3 UM
CIIOCTEPITraJiocsl CTPIMKE 3POCTAaHHS KOE(IIEHTY BUOYTTA KaJpiB, SIKHM y
2023 pomi crtanoBuB 36%, a y 2024 poui gocar kputuuaux 64%. Taxe
Oe3MpeleICHTHE CKOPOUYCHHS YHMCENbHOCTI TPAIliBHUKIB CBITYUTH HE
TUIBKM TPO CKIAAHICTh aJalnTyBaHHS IIPaIliIBHUKIB /0 HOBHUX YMOB
VIIPaBIIIHHS, BIUIMB 30BHINIHIX YAHHUKIB (MOOUII3aLis, Mirpais), aie i
MOKJIMBY TIOTpeOy B MepemisAli CTpaTerii ynpaBiiHHS IEPCOHATIOM.

BonHouac, cmocrtepirajiacs IO3WTHBHA JMHAMiKa ITABUIICHHS
KBa1(hiKaIIiHOTO pIBHA MEPCOHATY, 3aBASKM YOMY 4YacTka (haxiBIIB 13
BUIIIOIO0 Ta HEMTOBHOIO BUIIOIO OCBITOIO 3pociia 3 62% 1o 73%, 1110 CBIIUUTH
npo 3MilIEeHHS (OKYCYy KaJpOBOi MOJITUKU HAa 3aJIy4EHHSI Ta YTPUMaHHS
OB KBaJI(p1KOBAHUX KaApiB. ITiAMpHeEMCTBO TaKOXK JEMOHCTPYE BUCOKY
e(eKTUBHICTh Y cpepi IHKIH03UBHOCTI. [ToKa3HUK TpalieBiIaTyBaHHS 0Ci0
3 1HBAIIJHICTIO CYTTEBO IMEPEBUIIYE BCTAHOBJIECHUM 3aKOHOJABCTBOM
HopMmaTuB (4%): y 2023 porii BiH ctaHOBUB 8% , a 'y 2024 porti 3pic 10 9%.
I'enepHa CTpyKTypa 3aJUIIAETHCS CTA0ITBHOIO 3 HE3HAYHUM KOJIMBAHHSIM
yacTku KIHOK: 16% y 2023 p. ta 15% y 2024 p., 110, TOJIOBHUM YHHOM,
3YMOBJICHO CTIeIU(PiKOIO Tamys3i.

OcHOBHUMH COLIAJIbHO-EKOHOMIYHUMHU BUKJIMKAMU B
HOBOYTBOPEHOMY IiAMPUEMCTBI €:
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-HEOOX1THICTh (OPMYBaHHSI B MEPCOHATY HOBUX YNPABIIHCHKUX
KOMIIETEHTHOCTEW, 3HaAHHS U(PPOBUX 1HCTPYMEHTIB (€IEKTPOHHUN OOJIIK
nepeBuHU, ['TC-TexHOOTT) Ta KOPIOPATUBHOI €TUKHU

-nucOananc B yHi(hIKOBaHIM CHCTEeM1 OIUIaTH IIpalli, SKa HE 3aBXKJIH
BpaXxOBy€ pIBEHb 1 CKIAQJHICTh (PaXOBOIO HABAaHTAXKEHHS Ta PHU3HKH
(ocobnuBO, B MpUPPOHTOBUX TEPUTOPISIX);

-IOTIPIIICHHS. COLIAIbHO-TICUXOJIOTIYHOTO KJIIMary B KOJEKTHUBAX
Yyepe3 HENONIKM KOMYHIKYBAaHHSI I0JI0 OOTPYHTOBAHOCTI pedopMyBaHHS
rajxysi Ta ONTUMI3yBaHHS YHCEIbHOCTI IEPCOHAIY;

-TEHJICHIIIS O 3HIKCHHS IPECTHXKHOCTI Ipodecii JiCiBHUKA Yepe3
dbopMyBaHHS HETaTUBHOTO CTABJICHHS 1O MpAallIBHUKIB Tajly3l y TEBHOI
YaCTUHU CYCHIJIbCTBA, IO HE CIPHUSAE€ MPUTOKY MoJoAuX (axiBIIB Ta
CIIPUYHUHSIE «CTAPIHHSD KaJAPOBOTO CKJIATY.

BonHouac, 3arocTprorThCs €KOJIOT14HI Ta 0€3MEKOB1 BUKIUKH, CEPe
AKUX:

-3pOCTaHHS BUMOT JIO «3€JICHUX» KOMIIETEHTHOCTEH MPaIliBHUKIB, SIK1
BUMAaraloTb IEPEOPIEHTYBAHHS CUCTEMH OCBITU 3  TPaJULIMHOTO
JIICIBHUIITBA HA €KOCUCTEMHHI MEHEHKMEHT, 30€peKeHHS O10p13HOMAHITTS
Ta aJlalTyBaHHS JICIB O KJIIMATUYHUX 3MIH.

-hopmyBaHHs MOTpeOH y criennpIuHUX KOMIIETEHTHOCTAX (HaxiBIIIB
st poOOTH B ymMoBax BHOYXOBOi Ta MIHHOI HeOe3NeKu 1 3a0pymaHEHHS,
MOB’A3aHOTO 3 OOWOBUMHU JIIMH Ta TOCTIMHUM YU THUMYACOBUM
nepeOyBaHHSIM BIMCHKOBUX 1 OOCIYTrOBYIOUMX MIJPO3AUTIB HAa TEPUTOPIi
JIICOBOTO (POH.TY.

Ockinbku 73% mpauiBHUKIB MIANPUEMCTBA BXXE MarOTh BHUILY a0o
HETOBHY BUIIy OCBITY, HIAMPUEMCTBY JIOIUIBHO 30CEPEAUTUCS HE TLIBKU
Ha 0a30BIf MIJrOTOBI, & TAaKOXX 1 HAa TMEpeKBali(pIKyBaHHI IMEPCOHAIY,
aJanTyBaHHI  MOro 10  €BPONEMCHKUX  CTaHJAPTIB  CTaJoOro
JIBICOTOCIOAAPIOBaHHS, aKTHBHIM y4acTi y CTBOPEHHI HOBUX OCBITHIX
npoaykTiB. Jjisi 3a0e3meyeHHs MiCISIBOEHHOIO 3€JICHOTO BiJHOBJICHHS Ta
€BPOIHTErpallii JIICOBOI Tajly31 cUCTeMa MiATOTOBKHU Ta pO3BUTKY Kaapis 11
«Jlicu Ykpainu» mnorpedye KOMIUIEKCHOI OCBITHBOI TpaHc(opmailii, sika
MOBUHHA BKJIIOYATH, HA HAIITy AYMKY, TaKl HAIIPSIMHU:

1. YnockoHasieHHs icCHYyI0UuX OCBITHIX mporpam (CreuianbHicTe H4
«JlicoBe rocnioIapCTBOY ) HIJISIXOM:

-BIIPOBA/KEHHSI  OOOB'SI3KOBUX  MOJYJIB  IIOJI0  €BPONEHCHKUX
exosoriynux  craHgaptiB  (Natura 2000, €Bpomneiicbkuii  3eIeHUM
kypc/Green Deal), ceprudikamii miciB (FSC, PEFC) Tta omiHtoBaHHS
€KOCHUCTEMHUX TOCIIYT;
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-JIOTIOBHEHHSI MIPOTpaM JUCIUIUIIHAMU 3 MIHHO1 O€3IMeKH B Jiicax Ta
B1JTHOBJICHHS JIICOBHX €KOCHCTEM, IOIIKOUKEHUX BHACIIJIOK OOHMOBUX HI1H.

2. 3ano4yarKyBaHHS HOBUX OCBITHIX Ta MDKIUCIUIUTIHAPHUX MPOrpam,
710 IPUKJIATY, TAKUX SIK:

-«ExocucTeMHUM JICOBUM MEHEKMEHT Ta 3€J€Ha EKOHOMIKa» -
MDKIUCIUIIIHADHA TIporpamMa Ha MEXl1 JICIBHUIITBA, MEHEIKMEHTY,
C€KOHOMIKM Ta €KOJIOTIi, 110 TOTyBaTuMe (HaxiBIIB I MOHETHU3YBaHHS
MOCTYT JIICOBUX €KOCHUCTEM Ta YIPaBIIHHS BYIJICIIEBUMU KPEAUTAMH;

-«JlicoBa imkeHepis Ta 1HGOPMAIIHI TEXHOJOTI» IS MiATOTOBKHU
(daxiBIiB, 3aTHUX PO3POOJISITU Ta OOCIYrOBYBaTM BHCOKOTEXHOJIOTIUHE
00J1aIHaHHS 1 IporpaMHe 3a0e3nedYeHHs A1 J1COBOI raly3i;

-«YIpaBiHHS TEpPCOHAJIOM Yy JIICOBOMY TOCHOJApPCTBI»Y  JJis
MIATOTOBKM MEHEKEPIB 3 YIPABIIHHS TEPCOHAIIOM, SIKI PO3YMIIOTh
crieiiKy JICOBOTO CEKTOPY Ta MOXKYTh pO3poOIsiTH €(hEeKTUBHI CTpaTerii
PO3BHUTKY JIOACHKOTO KarmiTaay MiANPUEMCTBA B yMOBax peopMyBaHHs, a
TakoX (opMyBaTH HOBI BHUMOTHM JIO KOMIIETEHIIM (axiBIIB JyIst
3a0€3MEUCHHST  COIIAJIbHO-CKOJIOTTYHOT CTaOUIBHOCTI Ta E€KOHOMIYHO1
e(heKTUBHOCTI rajy3i.

3. BpaxoByrouu, 1110 Ha MATPUEMCTBI piBEHb IIpaIeBIAITYBaHHS 0C10
3 IHBAJIJHICTIO TIEPEBUIIY€E 3arajibHOACPKaBHUM HOPMATUB 1 ckianae 9%,
HEOOXI1/IHO CTBOPIOBATH aJalTOBaHI HaBYAJIbHI MporpaMu Ta podoYl MicLs
JUIsl BETEPaHiB, 110 MOBEPTAIOTHCA 3 (PPOHTY 3 1HBATIIHICTIO (HAMPUKIIA,
oneparopu aApoHiB, aucnerdepu ['IC-cuctem Tomio). s 1boro ciifg
3aMpoOBaUTH CHUCTEMY KOPOTKOCTPOKOBUX CEPTH(IKATHUX Mporpam s
MBUAKOI MepekBaiidikaiii BeTepaHiB BiMHU a00 (axiBIIB 13 CyMIXKHUX
ralry3eu.

Takum umHoOM, ycmimHe TpanchopmyBanHs [I1 «Jlicu Ykpainu» Ta
JOCATHEHHS LJIEH MICISIBOEHHOTO 3€JICHOTO BIJIHOBJICHHS HEMOXJIMBI 0O€3
nepexoay BiJl TPAAULIMHOTO JICOrOCIOIapChKOr0 MUCIIEHHS 10 Cy4acHOTO
€KOCUCTEMHOTO MEHEIKXKMEHTy. lle BuMarae TICHOI CHHEprii MixX
HiIPUEMCTBOM Ta 3aKjiaJlaMu BUIIOI OCBITH AJist opMyBaHHS (paxiBIiB
HOBOi (hopMallii, 37aTHUX BIJMOBIJATH HA BUKJIMKHU BIMHM, KIIMaTUYHUX
3MiH Ta €BpOIHTErpaIlii.

CnHcoK BUKOPHCTAHUX JKepes

1.depxxaBue mignpuemcTtBo «Jlicu Ykpainny». Odimiinuii BeOcaiit. URL: https://e-forest.gov.ua/

2. dinancoBa 3BiTHICTH 3a 2023 pik: odiniitauii Beobcait / 1T «Jlicu Ykpainm». URL: https://e-
forest.gov.ua/finansova-zvitnist-2023/
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EKOJIOI'TYHA BE3NEKA KOMILJIEKCHOI HAM’SITKH
HPUPOIN MICIHEBOI'O 3BHAYEHHSA «MY3EN-CAAUBA
M. KOIIIOBUHCBKOTI'O» BIHHUIIBKOI OBJIACTI

€Enicasenko F0.A., kanouoam cinbCbk020CN00APCLKUX HAYK
velis2009@ukr.net
JII «Binnuyvxa nicosa HaAyko80-00CaiOHA cCMaHyisny, Yrkpaina

B ymoBax iHTEHCUBHOI ypOaHizailii, 00’€KTH CaJ0BO-I1APKOBOTO
MHUCTELTBA € BaXKJIMBUMHU OCEpEIKaMH 30€peKeHHS O10pI3HOMAHITTS, a
TaKOX BOHU BUKOHYIOTh peKpealiiny QyHKIli10. 30epeKeHHS 1X HaJIe)KHOTO
CaHITApHOTO CTAaHYy € BAXKJIMBUM aCIEKTOM BUKOHAHHS HUMH TOKJIAJICHUX
byHKIIIH.

B ymoBax BIHCBKOBOI arpecii, Ha TepUTopii YKpaiHu BEIUKA KUIbKICTh
00’€KTIB CaJ0BO-IIAPKOBOIO MUCTEITBA 3a3HAIM IHTEHCUBHOTO BILIUBY, 110
MIPU3BENIO JI0 X ypakeHHs a00 MIJIKOBUTOTO 3HMINIEHHS. [IpoTe, Ha choroiHi
HE JIMIIE BIMCHKOBI J1i HECYTh BIUIMB Ha CaJOBO-NAPKOBI KOMIUIEKCH. B
yMOBax TOTaJbHOIO HeAO(IHAHCYBAaHHS TOCHOJAPCHKUX 3aXOIiB IIOJ0
30€pEKEeHHS Ta PEKOHCTPYKIIIT 3€JICHUX HACAHKEHHSIX B MEKaX HACEICHUX
MYHKTIB CIIOCTEPITa€ThCA 1X JIerpajalisl.

B mexax BinHuibkoi o0macTi gaHa rnpoosiemMa TakoK roCTpPO CTOITh B
CITUCKY CYYaCHUX €KOJIOTTYHUX MPOOJIeM PErioHy.

Myseii-cannba M.M. KoIloOMHCBKOTO — KOMILJIEKCHA IaM'siTKa
OPUPOAN MICHEBOrO 3HaYeHHA B YKpaiHi. O0'€eKT mpUpOAHO-3aMOBITHOTO
dbouny Binauipkoi oOmacti. Po3ramioBana B Mexxax micta Binuwuil, Ha
Bynuii I. bes3a, 15. Ilnoma 0,5 ra. Craryc Hagano Pimennsam 13 cecii 22
ckimkanHss O6nacHoi paau 1997 poky. IlepeOyBae y BiganHi JlitepaTtypHo-
MemopiaibHOro Mysero iM. M. KouroOuncbkoro JlenapraMeHTy KyJabTypH
Binaunpkoi mickkoi Paau. Craryc HagaHO 3 METOIO 30€pEeKEHHS IIHHUX
JIEPEBHUX 1 KYIIOBUX HACAKEHb, 1[0 3pOCTAIOTh HAa TEPUTOPIi BIHHUIILKOTO
JiTeparypHo-memMopiansHoro mysero M. M. Komroouncebkoro. 30eperiucs
cTapi JiepeBa, ImocaKeHi poanHorw Muxaiiina KoirtoOMHCBKOT0, cepe] IKuX
JuTia, BikoM 01u3bK0 250 pokiB, a TaKoX sIONyH1, TpyIi. 3pOCTal0Th AepeBa
1 Kymi, MOCaJpKeHl MpalliBHUKaMU MY3€l0, 30KpeMa: KajuHa, arasa,
MarHoJisi, TaMapuck Toiio [1, 2].

OO0cTexeHHS TTapKOBOTO HACAKEHHSI TIPOBOIUIIN HIJISIXOM BU3HAUYCHHS
CTaHy JIepeB BIJTMOBIAHO 0 CaHITAPHUX MPABUI B Jicax YKpainu [3].
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OOcTekeHHS TOKa3alio, 10 HAa TEPUTOPIi MapKy € 3Ha4Ha KUIbKICTh
JEepeB, SKi JOCANIM BIKY TEXHIYHOI CTUINIOCTI. Taki jJepeBa € yxe He
O10JI0T1YHO CTIMKUMHU 1 MalOTh HU3BKUM PIBEHb TOJEPAHTHOCTI TeEpen
(biTonaToreHHUMH IIKIJJHUKaMU Ta XBopoOamu. BiinmoBigH1 AepeBa MOXKYTh
CTaTh TaKOK OCEpPEeAKaMM iX TOIIMPEHHS Ta 3HWKYBATUMYTh (DITO-
CaHITapHUM CTaH Ta peKpealiitHy mpuBaObIUBICT MapKy. | ik pe3yapTar Taki
JepeBa OynayTh BiAlajaTH 13 CKJIaay HacaJKeHb. Pe3ynabTratu oOCTeKEeHHS
HaBeJIeHO B Tabmuil 1.

Tabnuys 1
XapaKTepUCTUKA BCOXJIMX Ta BCUXAIOUHX JIePEBa, K1 HEOOX1THO BUIAJIUTH

3d4 CKJIaly HACADKCHHA CaA0BO-ITAPKOBOT'O KOMIIJICKCY

. KinbKicThb,
VYkpaiHcbKa Ha3Ba JlatnHCchKa Ha3Ba . [IprurHa BuganeHHs
A0JIyHs TOMallHs Malus domestica 23 Crosdyp OBa THHIE,
oMerna Oina
KJICH TOCTPOJIMCTUH Acer platanoides 13 CynuHHHN MIKO3
sUIMHA €BpoONEiichKa Picea abies 20 Kopoin BepxiBKoBuUit
YyepelnHs JicoBa Prunus avium 9 CroBOypoBa rHHJIb
BUIIIHS NTAIIMHA Cerasus avium 43 CroBOypoBa rHUJIb
rOpiX IpelbKuii Juglans regia L. 4 CroBOypoBa rHHJIb
cyMax Rhus L. 5 CroBOypoBa rHHJIb
BepOa Oina Salix alba 2 CroBOypoBa rHHJIb
ajaJa Prunus cerasifera 10 CroBOypoBa rHHJIb
rpyllia JOMaIlHs Pyrus communis 9 CroBOypoBa rHHJIb
Juna ApiOHonmucTa Tilia cordata 3 Hekpos
Tysl 3axiHa Thuja occidentalis 21 Bceuxanns
e Robinia pseudoacacia
akarii 615101 I 3 CrtoBOypoOBa rHHIIb
IIOBKOBHIII 017101 Morus alba 2 ITonepeunnii pak
Pazom 167

3riiHO JaHUX TaOJNMIl, BChOIO HA TEPUTOPil MaM’SITKH HEOOXI1THO
BIIBECTH Y pyOKy 167 nepes.

BigMupanHs OUIBIIOCTI JIepeB TapKy BIAOYJIOCS Yy pe3yJbTari:
010JI0T14HOI B3a€MO/II1 AEPEB y 3MIIIAHUX HACAKEHHSIX Ta 1HTEHCHUBHOTO
MOIIKO/KEHHS] XBOpOOaMM 1 TMAaroreHamMH, a TakKoX CTOBOYpOBUMU
IK1THUKaMu (TpuOu, cToBOYypOBi THUII1, oMmena Oina) (puc. 1).
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Puc. 1. Bcoxui Ta Bcuxaroui epesa, ki HEOOX1JHO BUIAJIUTH

3 MeTor0 3a0e3MeueHHs MIIBUINCHHS PEKpeariiHuX, €CTeTUYHUX Ta
HAyKOBO-ITI3HaBaJbHUX (DYHKI[IH MapKOBOTO HacakeHHs My3sero-caauou
M.M. Ko1toOMHCHEKOTO PEKOMEHIYEMO PO3LIUPUTH ACOPTUMEHT JACPEBHUX
MOpiJ] NUISXOM BHCADKYBAaHHS IIIHHAX I1HTPOAYKOBAaHX BHIIB, SKI €
aKJIIMaTU30BaHUMM JJIs1 JIICOPOCTMHHUX YMOB BinHuIbKOiI 06nacti. Tomy
JOLUIBHUM € CTBOPEHHS TPYMNH IHTPOAYIICHTIB XBOWHHX BHIIB: COCHA
qopHa (Pinus nigra Arn.), smang oina (Abies alba Mill.), cocHa BeiimyTOBa
(Pinus strobus, L.), cocHa kenpoBa eBporneiicbka (Pinus cembra, L.),
nyrnacis (Pseudotsuga Mirb.), rinkro npomomnareBe (Ginkgo biloba L.); Ta
Ipynu JHUCTSIHUX JepeBHUX mopia: Oyk micoBuit (Fagus sylvatica L.),
MarHomiss koOyc (Magnolia kobus Thunb.), TiONbIIAaHOBE JEPEBO
(Liriodendron tulipiferum L.), cakypa (Cerasus serrulata Lindl.), barpstHuk
snoHcwkult (Cercidiphyllum japonicum S.) Ta katanwiia 3sudaitna (Catalpa
bignonioides) Ta 1H.

Cnycoxk BUKOPHCTAHUX JKepet

1. Eranonn npupomu Bimamyumuum / O.B. Mynpak, I'B. Mygpak, B.M. Ilonimyxk, C.JI.
Kymnip, FO.A. €nicaBenko, M.M. I'anuyk, T.B. bpungak [Monorpadis] // 3a 3ar. pea. O.B. Mynpaka.
— Bignawug: TOB “Himan-JITA” 2014. — 532 c.

2. €nicasenko FO.A. [lapku-nam’aTku cagoBo-napkoBoro mucrentsa Cxignoro [omimms sk
OioneHTpH perioHanbpHOI ekomepexi / FO.A. €micaBenko, JI.B. Cmamniok, O.I. Bacunescbkwii //
Bicauk HYBI'TI. Cepisi: Cinbebkorocnonapebki Hayku. — PiBae, 2018. — Bunyck 1(81). — C. 142-
149.

3. Canitapni IlpaBuna B nmicax VYkpainu. IloctanoBa Kabinety MinicTpiB YkpaiHu Bix
26.10.2016 p. Ne 756. Pexxum noctymny: https://zakon.rada.gov.ua/laws/show/555-95-%D0%BF#Text
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MEXAHI3MHU BPAXYBAHHA HIHHOCTI EKOCUCTEMHHUX
HOCIAYT Y NIAJBHOCTI JIICOTI'OCIIOJAPCBKHUX
N ANnMPUEMCTB

3azeonicoka JI./1., kanouoam eKkOHOMIUHUX HAYK, Npoghecop,
Miuy JI.B., acnipanm xagheopu exonomixu, mypusmy i pekpeauii
zahvoyska@ukr.net
Hayionanvhuu nicomexniunuii ynigepcumem Ykpainu, Yxpaina

YpaxyBaHHS €KOCUCTEMHUX MOCTYT Y JTISUIbHOCTI JIICOTOCIOAAPChKUX
HiITPUEMCTB Tiepeadadae TpaHcHopMaIiio ixX 13 «HEBUIUMOTO IPUPOTHOTO
dboHy» B 00’€KT ympaBiiHHS, OI[IHIOBAHHS Ta €KOHOMIYHOI KamiTasi3alii
[1].

Y HallOpoCTIIOMY BHU3HAUYE€HHI E€KOCHCTEMHI IOCIYTH — 1€ BCi
KOPHUCHI PECypCH Ta BHUTOJM, SIKI JIFOMUHA MOXKE OTPUMATH BiJ MPUPOIH.
30epekeHHS MPUPOAHUX EKOCUCTEM (JTICIB, OOJIIT, CTEIIB) € IHBECTUIIIEIO Y
BJIACHUM NI0OpoOyT Ta Oe3leKy, OCKIUJIbKM MOPYLIEHHS [MUX TMPOLECIB
OPU3BOJUTH IO 3HAUHUX CKOJOTIYHUX Ta CKOHOMIYHUX 30UTKIB.
BianoBingHo, miarexi 3a €KOCHUCTEMHI IMOCIYrd — 1€ JA0OpOBUIbHI ab0
pEeryabOBaHl KOMIICHCAIIMHI BUIUIATH BIIACHUKAM YW PO3NOPSIHUKAM
exocucteM (y JaHOMY BHIIQJIKy JIICOTOCHOJAPCHKUM IIANPUEMCTBAM) 3a
iATpUMaHHA a00 MOKPAIIEHHS €KOCUCTEMHUX (PYHKIIIH.

ExoHOMIYHa JIOTiKa OIIHKM €KOCHCTEMHOI MOCIYyrd BH3HAuae, IO,
AKIIO TOCIyTra HE Ma€ PUHKOBOI 1IHU (HAIIPUKJIA, PEryIIOBaHHS KJIMarTy
a00 30epexeHHs1 O10p13HOMAHITTS ), BOHA HE BIJI0OpakaeThCs y (PIHAHCOBUX
po3paxyHkax, To0To HenoouiHweTbes. PES popmye dinancoBuii ctumyn
st 30epexenHs 1iei nocayru. [lnarexi 3a ekocuctemui nociyru (PES) —
1€ IHHOBA[IMHUH MIJIX1]T O OXOPOHU MPUPOJIH.

[Imarexi 3a €KOCUCTEMHI MOCIYTYd — 1€ Ha3Ba, JJaHa Pi3HOMAaHITHUM
MEXaHi3MaM, 3a JOTIOMOIOI0 KX OeHediliapy €KOJOTTYHUX MOCHYT, BiJ
3aXHUCTY BO0300piB Ta 30€pEKEHHS JTICIB JI0 MOITIMHAHHS BYTJICIIO Ta Kpacu
naHamadTiB, BUHATOPOKYIOTh TUX, YU1 3€MJIl 3a0€3MeUyIOTh 111 MOCIYTH,
cyocuaisiMu 400 pUHKOBUMH TLIATEKAMMU.

B ymoBax TtpaHcopMmalllii €KOHOMIKM YKpaiHM Ta TMOCHJICHHS
€KOJIOTIYHUX BHUKJIMKIB OCOOJMBOI aKTyallbHOCTI HaOyBa€ MNHUTaHHS
BpaxyBaHHS  €KOCHCTEMHHUX TIOCIYI y  CHUCTEMYy  yIpaBJIiHHS
JTICOTOCHOJAPCHKUMM  MIANPUEMCTBAMU. 3POCTAHHS AHTPOIOTEHHOTO
HaBaHTAXCHHsI, MI00abHI KIIMAaTU4YHI 3MIHM, €BPOIHTETpAIlliHI MPOIEeCH
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Ta rapMOHI3aIlisl €KOJOTTYHOI0 3aKOHOaBCTBA 3 HOpMaMu €C 3yMOBIIIOIOTh
HEOOX1/IHICTh (POPMYBAHHS JI€BOTO MEXAHI3MY BpaxyBaHHS €KOJOTTYHUX
YUHHHKIB y TOCIIOAAPCHKIN TISITBHOCTI.

MexaHi3M BpaxyBaHHSI €KOCHUCTEMHHUX TIOCIYyr Y  JIsUIbHOCTI
JICOTOCTIOIAPCHKUX MIAMPUEMCTB JOIIIBHO BHU3HAUATU SIK KOMILIEKC
B3a€EMOTIOB’SI3aHUX 1HCTPYMEHTIB, METOIB, 1HCTUTYIIHHUX CTPYKTyp 1
PETYISTOPHUX BaXKEJIB, CHPSAMOBAHMX Ha BKJIOYEHHS BapTOCTI Ta
BiI0OpakeHHsI (YHKI[IOHAJIBbHOI 3HAYYIIOCTI EKOCHUCTEMHHMX MOCIYT y
NpoIeCi CTpaTeriyHoro, (piHAaHCOBOrO ¥ oOmeparifHOro yMpaBiHHS
cy0’€eKTiB rocmnojaproBaHHs. Takuil MexaHi3M 3a0e3nedye Yy3rojKEHHS
CKOHOMIYHHUX

IHTEepEeCiB  MIANPUEMCTBA

13 3aBJaHHSIMU 30€pEKECHHS

JTOBKIJUTS Ta PaIlioHAIbHOTO BUKOPUCTAHHS IPUPOTHUX PECYPCIB.

Tabnuys 1

[TopiBHSIIIbHA XapaKTEPUCTHKA KIIIOUYOBUX MEXAHI3MIB, SIKi
3aCTOCOBYIOTH JJIsl BpaxXyBaHHS €KOCUCTEMHUX MOCIYT y AISTIBHOCTI

JCOMIIMPUEMCTB
Kareropis . .
op Mexanizm/Inctpyment  |KopoTkmii onuc npukJany, Haepeno /
MEXaHIZMY IMocnianns
ExonoMiami [Tpomax ceprudikaris Millennium
. I[Tnara 3a mociayru ekocucTeM BYTJIELIEBUX 3HUKOK, Ecosystem
IHCTPYMEHTH
IIOCJYT BojoperyoBanHs | Assessment, 2005
. eJieHi OOHU Ha .
Priikosi 3eneni (piHAHCOBI MPOAYKTH Bi3 HOBJIeHHsf[ JiciB WEF Global Risks
MeXaHI3MHU poiy o e Report, 2026
kpeauTHi JiHli ESG
Tndopmaniiii BxutoueHHst OLHKH
H®oop Exkomnoriuna 3BiTHICT exocucteMuux nociyr 10 | GRI Standards
IHCTPYMEHTH . . )
He(iHaHCOBOI 3BITHOCTI
. [TinTpumKa TicOBUX o
PerynsaropHi . €Bporneiicbka
. Jlep>kaBHI CTUMYJIH rOCIOJAapCTB 3a 30epeKEeHHS
IHCTPYMEHTH . . 3enena Yrona
010pI3HOMAHITTS
Ceptudikaris
Punkose ExokepyBaHHs cepTUdiKaliero J1COrOCTIOAAPCHKOT
FSC, PEFC
MapKyBaHHs (FSC, PEFC) MIPOIYKIII 3 ypaxyBaHHAM
CTIAKHUX MOCTYT
. IHCTpyMEHTH €KOHOMIYHOT
Texmixo- Moiesnl OIIHKHA BapTOCTI OIIHKH (KOHTUHT€HTHA
€KOHOMIYHI P . . TEEB, 2010
. oCIyT OlLIiHKa, BapTICTh
IHCTYMEHTH
YHUKHEHHS KO )
TexHomoriusi . IIpoctoposwuii anami3 st | Burkhard et al.,
. GIS-iacTpymMeHTH .
IHCTPYMEHTH MOHITOPHHTY MOCIYT 2017
IDicepeno: cghopmosano 3a [1-6]
OTxe, BpaxyBaHHS €KOCUCTEMHMX TMOCIyr Yy  JIsUIBHOCTI

J1COTOCTIOAAPChKUX MIAMPUEMCTB € OaraTOpiBHEBUM IPOILIECOM, SKHI
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OXOIUTIOE: (DIHAHCOBI CTUMYJH, PETYJATOPHY MIIATPUMKY, 1HPOpMaIliiiHi
IHCTPYMEHTH, pUHKOBI MEXaHI13MH, YIIPaBIIHChKI IHHOBAI].

Y cy4acHOMY €KOJIOTO-€KOHOMIYHOMY KOHTEKCTI IIi MeXaHI3MHU
(GbOpPMYIOTh OCHOBY IEPEXOAY BiJ €KCTEHCHUBHOI'O JIICOKOPUCTYBAaHHS 0
MOl YIPABIIHHS NPUPOTHUM KaIiTaJIOM, SIKUI OEIHY€E NPUOYTKOBICT,
€KOJIOTIYHY BIJTMOBIIAJIbHICTH 1 CYCIUIbHY HIIHHICTb.

CnucoKk BUKOPHUCTAHOI JIiTEpaTypH

1. Millennium Ecosystem Assessment (MEA). Ecosystems and Human Well-Being:
Synthesis. Washington, DC: Island Press, 2005.

2. World Economic Forum. (2026). The Global Risks Report 2026. Geneva: World Economic
Forum.

3. European Commission. The European Green Deal. Brussels: European Commission, 2019.
Available at: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52019DC0640.

4. Programme for the Endorsement of Forest Certification (PEFC). PEFC International
Standard: Sustainable Forest Management. Geneva: PEFC International, 2018. URL: https://pefc.org.

5. TEEB. The Economics of Ecosystems and Biodiversity: Ecological and Economic
Foundations. London; Washington: Earthscan, 2010.

6. Burkhard, B., & Maes, J. (2017). Mapping ecosystem services. Pensoft Publishers.
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BUKOPUCTAHHA BIVIA JIJ1 OHIHIOBAHHSA
NITHAMETOBOI ®JIOPU JIICOBUX EKOCUCTEM

3aooposcuiok PM. ' PhD, Micvkosea O.B.°; PhD, Koeéoaca A.B.’;
xanouoam cinocbkozocnooapcokux nayk, Mauana M.C.5, PhD;
Binoyc A.M."* doxmop cinbcbko2ocnodapcokux Hayk
zadorozhniuk(@nubip.edu.ua
! Hayionanvnuii ynieepcumem 6iopecypcie i npupodokopucmysanms Yxpainu,
Vrkpaina
’Inemumym 6omanixu im. M.I Xonoonozo HAH Ykpainu, Yxpaina
3Southern Swedish Forest Research Centre, Swedish University of
Agricultural Sciences, Sweden
‘Hochschule Weihenstephan-Triesdorf, Germany

Biiina B VYkpaiHi € BIUIMBa€ Ha JIICOBI €KOCHUCTEMH, OCOOIMBO Yy
perioHax 3 TpuUBaJIUMH OoWoBUMHU [isiMU. Lledl BIUIMB TPOSIBIASETHCS
Oe3mocepeIHLOMY  MEXaHIYHOMY  pyHHYBaHHI,  OIOCEPEAKOBAHUX
MOPYIICHHSX EKOCHCTEMHHUX TIPOIECIB Ta CTBOPEHHI YMOB 3a SIKHUX
BMKOHAHHS JIICOTOCIOAAPChKUX Omepaliii 00MexeHo a00 HeMOXJIMBO. J1o
NpSIMUX HACJIJIKIB HaJEXaTh IOIIKOKEHHS a00 3HUILEHHS JEPEBOCTAHY
BHACIIZIOK OOCTpLIiB, MNpoKiagaHHd QopTudIKalIMfHUX CHOpya Ta
BUKOPUCTAHHS JCPEBUHM ISl BIMCHKOBUX MOTped. BomHodyac BaxiIMBUM
dakTopoM Jerpajaaimii JiciB € MaclITaOHI TIOXKEXI Ta IIiJIBUILECHA
AMOBIpHICTh iX BHUHUKHEHHS BHACHIIOK OoiloBux niid. CyKyNHICTh IUX
YUHHUKIB BIUIMBAE SIK HA PICT 1 PO3BUTOK JIICOBUX EKOCHCTEM, TaK 1 Ha
PEXUM BEJEHHS JIICOBOTO TOCIOAAPCTBA, 110 MPU3BOJUTH A0 MEXaHIYHUX
MOIIKO/IPKEHb HACa/PKeHb, TPUBAJIIOTO MOPYILICHHS TPATUIIIAHUX MPAKTUK
JICOKOPUCTYBAaHHS Ta 3POCTAaHHS YacCTKU JErpaJioBaHUX a00 3HUIIEHUX
JCOBUX JUISTHOK.

[lepeniueni (akTopu 3yMOBIIOIOTH HEOOXIAHICTh PO3POOJICHHS
aJbTEPHATUBHUX MIAXO/IB 0 MOHITOPUHTY CTaHy JICOBUX EKOCHUCTEM.
KintouoBoro  mpoOieMor0  JOCHIKEHHST TakKuX TEPUTOPIA €  IXHS
3a0pyIHEHICTh  BHOYXOHEOC3NEUHHMM  HpeIMeTaMH.  VIMOBIpHICTB
3a0py/IHEHHSI JIICIB MIHAMH, HEpPO3ipBaHUMH Ooe€mnpuUnacamMu Ta 1HIIUMHU
HEOe3NeYHUMH 00’ €KTaMU YHEMOKJIMBIIIOE TIPOBEJACHHS TPagullliiHUX
MOJIbOBUX JOCHIIKEHb Ta CTBOPIOE Ae(IIIUT TOCTOBIpHOI iH(POpMAIIii Tpo
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CTaH, PO3BUTOK Ta BIJTBOPEHHS MOPYIICHUX JIICIB 1]l BILIMBOM OOMOBUX
.

Mu po3pobmwnu Ta anpoOyBajid CHOCIO OLIHIOBAHHS I1HAMETOBOI
POCIMHHOCTI 3 BHUKOPUCTAHHSIM O€3MUIOTHUX JIITAJbHUX amapariB y
MOTEHIIMHO 3aMIHOBAHUX JICOBUX HACAKEHHSIX COCHHU 3BUYAMHOI (Pinus
sylvestris L.) I3toMchkoro HaJIicHULTBA (XapKiBCbka O0JIacTh).
3anponoHOBaHUM  MIAX1a Iepeadadyae BUKOPUCTAHHS — OE3IMUJIIOTHOTO
JITAJIBHOTO amapara Majoro po3Mipy Ta POTOPHOTO THIY, SKUN
3aCTOCOBYETHCS JJIsI BUKOHAHHS 3WOMKM TIiJT HAMETOM JEPEBOCTaHY.
OcHOBHa iies1 METOAUKH TOJISATAE Y IPOBEICHH] (POTO3MOMKH M1THAMETOBO1
POCIMHHOCTI B3/IOBXK TPAHCEKT, K1 IMIPOKIAAAI0ThCS Bl 0€3MEUHUX JIISTHOK
(mepeBakHO JIICOBUX JOPIr a00 MPOCIK) Yy MHUOWHY HacaKeHHA. Takuii
MiIX17 JA03BOJISIE JAUCTAHIIIMHO OTpUMYyBaTH 1HQOpPMAIlI0 MpPO CTaH
TpaB’sIHOTO SIPYCY, MIIPOCTY Ta MiJTICKY.

[lin 4ac MOJBbOBUX JOCHIAKEHb HAMH E€MIIIPUYHO BCTAHOBJICHO
ONTUMAJIbHI TapaMeTpu Takoi 3WOMKU. Bucora mMmoaboTy Ta SAKICThH
300pak€Hb € KPUTHUYHUMHU MapamMeTpaMu JJisl  iXHbOTO  SIKICHOTO
nemudpyBadas. [ Bu3HadeHHS OLIBIIOCT] BUAIB POCIMH ONTHMAILHOIO
€ BUCOTA 3MOMKH Y MekaxX 1—2 M HaJ MOBEPXHEIO IPYHTY. 3MOMKa 3 O1JIBIIIO01
BUCOTH 3HAYHO YCKJIQJIHIOE 1IeHTU(IKAIII0 OKPEMUX BHUIIB a00 poOUTH ii
HEMOXJIMBOIO. Y JACIKUX BHMAAKaxX I 1JeHTHU(IKAMIT CKIAJHUX IS
pO3Mi3HaBaHHS BUJIB JOIUIBHO 3aCTOCOBYBATH HUXYY BHCOTY 3MOMKH.
[TonroBa 3MlOMKA 3IIMCHIOETHCA MUISXOM IIOCTYIOBOTO TEPEMIIEHHS
O€3MUIOTHOTO JIITAJbHOTO arapary B3JI0BXK BHU3HAYEHOTO HAIMpPSIMKY
(TpancekTr). Mu amnpoOyBaau MOXIMBICTh 3aKJaJaHHS TPAHCEKTH Ha
Bifictadb 710 200 M 13 MEPCHEKTUBOIO MOMAJIBIIOTO 30UIBIICHHS iXHBOI
noBxkuHu. Ilim vac pyxy O€3NMUIOTHUI amapaT BUKOHYE (POTO3HOMKY 3
(1KCOBaHUM 4aCOBUM 1HTEpBAJIOM. OTpumaHni 300pakeHHs
BUKOPUCTOBYIOTHCA IS NONAJBIIOT0  ACU(pPYBaHHS  €JIEMEHTIB
M1JHAMETOBOTO POCIMHHOTO MOKPHUBY B KaMepaJbHHX yMOBaX, 30Kpema
BU3HAYAETHCS MOTO BUIOBUH CKJIaJ, HASIBHICTh MIAPOCTY JEPEBHUX BUIB Ta
1HIII TOKA3HUKIB.

Jlocniooicennsns euxonamo 3a niompumku Hayionanvbnozo @onoy
odocniodicenv Ykpainu y mexcax npoexmy Ne 2025.07/0272.
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HOBI BUKVIUKH TOA0 HIAI'OTOBKU ®AXIBIIIB:
TPAHCO®OPMALIA BIJI KIACUYHOI'O 10
MICBKOI'O JICIBHULITBA

3iouesa O.B., 00kmop citbcbk020CN00apCcbKux HayK, 00YeHm
olga_zibtseva@nubip.edu.ua
Hauionanvnuii ynieepcumem biopecypcis i npupoookopucmysarus Ykpainu

['moGanbHi KIIMaTUYHI 3MiHU, TPUCKOpEeHa ypOaHizallisa Ta MaOyTHS
MOBOEHHA 3€JIeHa BiA0YyJ0Ba 3YMOBJIIOIOTH HEOOXIJHICTh MEperisay i
PO3LIUPEHHSI MapagurMu JIICOTOCIOAAPChKOl OCBITH B YKpaini. Hapasi
TpaJulliiiHa OpIi€EHTAIlil Ha eKCIUTyaTallliiHe JICIBHUIITBO B 0aratbox
PO3BUHEHUX KpaiHax JIOMOBHMUJIACS KOHIICTIIEI «MICHKOTO JIICIBHUIITBA
(Urban Forestry ado Community Forestry), sika po3riisiiae ACpPEBHY
POCIMHHICTh ypOOoJaHAmAadTIB K CTpATEriyHUNA aKTHUB E€KOCHUCTEMHHUX
nociyr [ 1-4]. AHajioriuHe po3nmpeHHst Majio Ou BiIOYTHUCS 1 B YKPATHChKIM
JIICOBIM OCBITSIHCBKIM ramy3i [5].

Y npoBinHux kpainax €C (manpuknan, y Himewuwni, I[Bemii,
Hinepnannax) ta IliBHiunoi Awmepuku Urban Forestry Hapasi €
CaMOCTITHUM HAyKOBUM HANpsIMOM, 3aCHOBAHMUM Ha MPUHIHUINAX JIICOBOT
€KOJIOT1i, MOMYJISIIiIAHOT 010JIOTIl Ta MEHEIXMEHTY IEPEBHUX PECYPCIB.
KinbkicTh abiTypi€HTIB HA HbOMY YaCTO BUIEPEKAE KIIBKICTh OaXatounx
HaBYaTHUCS 3a TPaJauIIMHUM HanpsMmoM. BripoBagkeHHS aHaJIOTI4HO1
criemiamizamii B YKpaiHi J03BOJIJIO O TOTyBatH (axiBI[iB HOBOIO
MOKOJIIHHS, 3JaTHUX KEPYBATH «3€JICHOI0 1IHPPACTPYKTYPOIO» K CKIIATHOIO
O10TEXHIYHOIO CHUCTEMOIO, IO BIJAMOBIAAE TUHAMIYHHUM BUMOTaM PHUHKY
mpaill Ta CTPATeriyHOMYy BEKTOPY €BpPONENCHKOro 3€JIEHOr0 Kypcy IIO0JI0
30UIBIIIEHHS TUIONII 3€JIEHUX 30H Ha YpOaHI30BaHUX TEPUTOPISAX.

Hapasi & BKJIIOYEHHS Ta NOTJIHUOJIEHE BUBYEHHS SK OOOB’SI3KOBOL
mucuuruTiag «O3eIeHeHHsI HaceJIeHUX MICIbY, a came yacTuHu «Cucrema
3€JICHUX HacaJKE€Hb HACEJIEHOTO MYyHKTY» Ta «IHBeHTapu3alis 3eJ1eHUuX
HACA/KEHbY J0 MPOrpaMu MiJArOTOBKU OaKkalaBpiB JIICOBOT'O rOCIOIapCTBa
€ KpUTUYHHUM JJIs1 BAKOHAHHS TEPIIOYEPTOBUX 3aBAaHb ITOBOEHHOT 3€JICHOT
B110y1I0BU Ta 3a0€3MeueHHs CTa01JILHOTO (GYHKIIOHYBaHHS
ypooekocucrem. CydacHi (axiBIl JICOBOI Taldy3l MarThb BOJOMITH
3HAHHSIMU Ta IHCTPYMEHTAPIEM K MIHIMYM IIOJ0 OI[IHIOBAHHS CYy4acHOTO
CTaHy I1HTETPOBAHOI 3€JEHOI 1HPPACTPYKTypHU HACEICHUX IYHKTIB, IO
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BUXOJIUTh 32 MEXI HacamIepes peKpealiiiHuX BUMOT CaJ0BO-IIaPKOBOTO
OyniBHuilTBa. Takoxx BapTo mnpuragatd, 1o, Hamnpukian, y CIIA
IHBEHTapu3alli€l0 MICbKUX aepeB (mporpama Urban FIA) Bxe nonaxg 15
pOKiB omikyeTbes JlicoBa ciyx6a MiHicTepcTBa CLIILCHKOIO TOCTIOAapCTBA
(USDA Forest Service), sika paHillie 3aiiMajiacs JIUIIE IPUPOTHUMHU JIICAMH.
Tobto, MICBKI AepeBa OQIMIHO BKIIOYEHI 0 3arajbHOHAIIOHAIHLHOTO
00Ky JicoBUX pecypciB. IIpu bOMY CTYJIEHTH-JICIBHUKH € OCHOBHOIO
pYIIIAHOI CUJIOI0 1HBEHTapu3allli Mmicbkux JiciB. Ha xanb, B YkpaiHi
1HBEHTApHU3aIlisl MICbKUX 3€JICHHMX HacaKEHb, KA € OCHOBOIO OYIb-SIKOTO
TUTAaHYBaHHSA 1 IPOCKTYBAaHHS TEPUTOPIAIBHOTO PO3BUTKY, 32 MOOJUHOKUM
BUKJIFOUEHHSM, TaK 1 He OyJja IpoBeAcHa.

JlocIiIPKEHHSI MiATBEPIXKYIOTh, IO CTPATEriyHe MIaHYBaHHS MICBKUX
JIEPeBHUX HACA/DKCHb J03BOJIAE €(QEKTHMBHO BHUPINIYBaTH IHUTAHHS
TEPMOPETYJIAIIT MICBKUX TEPUTOPIN Ta yIPABIIHHS 3] TMBOBUMH BOJIAMH, 1110
€ BKpail BAXXJIMBUM JJIsSI CTAJIOTO MICBKOTO pO3BUTKY. st YKpainu 1e crae
O0COOJIUBO aKTyaJlbHUM Yy XOJl BIJHOBJICHHS 3pyHMHOBAHOi MiChKOI
iHppacTpyKkTypH, JAe 3eleHa 1HQpPACTPyKTypa Ma€ CTaTh MPOIYyMaHOIO
CKJIaJIOBOIO KOMIUJIEKCHOTO apXiTEeKTYypHO-JaHAMA(THOTO MPOCTOPOBOTO
TJIaHyBaHHS.

IToBoenHa BigOynoBa norpelye (axiBiliB, 3aTHUX TpaHCPOpMyBaTU
TEXHOTCHHE CEpelIoOBUINEe y CTajl ypOoekocuctemMu. Bpaxkaemo, 1110
1HTerpallisl JUCIUIUIIH 3 O3C€JCHEHHS Ta BUOKPEMJICHHS CIEIiaJbHOCTI
«MICbKE JIICIBHUILITBO» € HEOOXITHMM KpPOKOM [Jisi TapMOHi3alii
YKPATHCHKO1 JIICIBHUYOT OCBITH 3 €BPOINEHUCHKUM HAYKOBUM MPOCTOPOM.
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BIJI TPAJULIAHUX METOJIB 10 LIU®POBUX: FIELD-MAP
B JIICOBMOPSIIKYBAHHI YKPATHU

Kpukyn B.B.!, nposionuii inowcenep-maxcamop,; Kyukuii B.O."?, acnipanm
Kagheopu maxcayii 1icy ma jico8020 MEHEONCMEHM)
qubo@i.ua
'BO «Yxpoepacnicnpoexmy, Yrpaina
’Hayionanvnuil ynisepcumem 6iopecypcie i RpupoOoKopucniy6anHs
Vkpainu, Yxpaina

VY mporueci pedopmMyBaHHS J1COBOI Tamy31 YKpaiHu 3pocTae morpeda B
yIOCKOHAJICHH1 METO/IIB JIICOBIIOPSIKYBaHHS, sIKi O BIAMOBIAIN Cy4YaCHUM
BUMOTaM TOYHOCTI, SIKOCTI, OIEpPaTMBHOCTI Ta mpo3opocTi. I{udposi
TEXHOJIOT1i CTBOPIOIOTH HOB1 MOXKJIMBOCTI JIJIsT 300py, 0OpOOKH Ta aHAI3y
JicotakcaliHoi 1Hdopwmaiii. OxpnHiero 3 Takux € cucrema Field-Map,
BIIPOBAPKCHHS SIKOT € BAXKJIMBUM KPOKOM Y PO3BUTKY JIICOBIOPSIKYBAHHSI
YKpaiHu.

[Tinnucanuit B 2024 poil MeMopaHayM MDK YkpaiHowo Ta Yexiero B
pamkax npoekty «Ilocunenns norexmiany YkpaiHu y cepi MOHITOPUHTY
JICIB JJI MPUBEICHHSA MOro y BIAMOBIAHICT 0 cTaHmapTiB €C» craB
BKJIMBUM KPOKOM Yy BHOPOBAKEHHI CyYacHUX HU(PPOBUX TEXHOJOTIM B
JICOBMIOPSIIKYBaHHI YKpaiHM. Y Mexkax cmiBhpaii (axiBiiB 4Ye€ChKOTO
iHctutyty IFER Ta yKkpaiHChKuX choemiaimicTiB  Oylo  po3poOieHo
nporpamuuid Moayinb « UKRTAX» na 6a31 moouisHoi ['TC Field-Map.

BaxxnuBum pe3yabTaToM MPOEKTY CTAJIO BIPOBAKEHHS IU(POBOTO
300py JiCOTaKCaIIMHUX TaHUX M1]] Yac JIICOBMOPSAKYBAHHS 32 IOIMTOMOTOIO
xomiuiekcy Field-Map.

Jliroua TexHOJIOTiS JIICOBOi  Takcalli B YKpaiHi 1mependayae
BUKOPUCTAHHA IMANEpPOBUX HOCIIB B MOJILOBUX YMOBAaX, II0 CTBOPIOE Psif
npobieM, ki Field-Map Bupitnye. OnHi€ero 3 npo0sieM rainy3i 3aIuIIaeThCs
HEJOCTaTHs KIIbKICTh (paxiBuiB 13 reoiHgopmaiiiinnx cucteM (I'IC) ta
TUCTaHIIMHOTO 30HAYyBaHHS 3emii (/[33), mo oOMexye MOXKJIUBOCTI
MOBHOIIIHHOTO BITPOBA/KCHHS CYYaCHMX TEXHOJIOTIM 300py Ta aHai3y
nicoBux nanux (MenbHuYeHkKo, 2025).

[TepeBaru Buxopuctanuga mooOutbHO1 ['IC Field-Map y nopiBHsiHHI 3
JIIF0YO0I0 TEXHOJIOTIEIO JIICOBOI Takcallli B YKpaiHi HaCcTyIIHI:
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1. Tounicte BBeneHux nanux. Moayiab « UKRTAX» MiCTUTH ITporpamy
KOHTPOJIIO, KA CHpaIbOBY€E BiApa3y K MICIs MiATBEPKEHHS 3aKiHYCHHS
takcartii Buauty. Ilo mo3Bossie Takcaropy oapasy ImomMidaTd JOMYyIeHI HUM
MOMUJIKY TIPY BBEICHHI JJAHUX 0€3M0CEPEIHBO B JIICI.

2. 1IBuakicts 00poOKM JaHuX. TpaguiliitHO JIICOBIOPSIKYBAHHS
CKJIQJIA€THCA 3 IBOX YaCTHUH: MOJIOBOI — MEPIIUH PiK, MiJ Yyac KO TaKCaTop
B TMOJbOBUX YyMOBax 3JiMCHIOE 30ip JiCOTaKCaI[iMHUX TOKAa3HUKIB;
KaMepaiabHOI — IPYTUi piK, MijJ 4ac SIKOTO TaKCAaTOp BHOCUTH B KOMIT IOTEP
310paHi HUM B Jici 1aHi Ta 00pooisie ix (Kabiner MinicTpiB Ykpainu, 2023).

3aBasiku BukopuctanHio Field-Map kamepanbHuii eTan poOiT 3HaYHOIO
MIpPOIO CKOPOUYETHCS, OCKUIBKU BC1 IaH1 BBOASATHCS O€3MOCEPEAHBO Mij] yac
noJiIbOBUX poOIT Ha rutanmeTi. e mo3Bossie oapasy gopmysatu 1udpoBy
0a3y micoTtakcaiiiftHoi 1HQopmalli 0e3 MepeHeceHHs MaTepiaiiB 13
nmanepoBUX HOCIIB, IO MiABUIYE MPOAYKTUBHICTH IIpalll Ta CKOPOUYyeE
TEPMIHM BUKOHAHHS POOIT.

3. MoOUIBHICTh Ta 3pY4YHICTh. BUKOpUCTAHHS 1HXKEHEPOM-TAKCATOPOM
IJIaHIIETa B TOJBOBUX YMOBaX yCyBa€ HEOOXIAHICTh TPaHCIOPTYBaHHSI
nmanepoBUX MaTepiamiB (TaKcalliiHUX KapTOUOK, abpHCiB, ANKU TaKcaTopa
TOLIO).

4. KonTponb Ta mpo30picTh. Yci 310paHi 3a gormoMororw MooiasHoi I'TC
JaHI CHUHXPOHI3YIOThCS 3 LEHTpalbHOIO 0Oa3zor nanux (epxkaBhe
areHTCTBO JIICOBUX pecypciB Ykpainu, 2025), mo 3abe3nedyye KepiBHUKY
JICOBMOPSAAHOT MapTii MOXKJIUBICTh 3IMCHIOBAaTH KOHTPOJIL 32 POOOTOIO
TaKCcaTopiB, MPOBOAUTH OINEPATHUBHUM aHami3 1HGOpMalli Ta TOTyBaTH
3BITHY JOKYMEHTAIIIO.

[TpakTu4H1 TPOMO3UIIII MIOAO0 MOAAJIBIIOT0 PO3BUTKY BUKOPHUCTAHHS
texHouorii Field-Map y nicoBnopsikyBaHHI YKpaiHu:

1. Po3mmpenHs cmiBnpaini 3 OpodiIbHUMHU 3aKjiIafaMy BHILOI OCBITH
NUISIXOM yKJIaJlaHHST MEMOpaHIyMiB Mpo cmiBmpaito. lle copusitume
opraHizalii BHI3HMX CEMIHApiB, JIEKIIM Ta MNPaKTUYHUX 3aHATH IS
CTYJIEHTIB 13 3aJy4Y€HHSM JIOCBIIUEHMX TaKcaTopiB O€3MOCepeHbO B
NoJIbOBUX yMOBax. Bukopucranus nporpamaoro 3abe3neuenns Field-Map
1] 4aC TaKuX 3aHSITh COPUSITUME KPalloMy 3aCBOEHHIO TEOPETUYHUX 3HAHB
Ta (OPMYBAHHIO MPAKTUYHUX HABHUYOK POOOTHU 3 CydaCHUM MPOTPaMHO-
TEXHIYHUM 320€3MEeUCHHSIM Yy MailOyTHIX (paxiBI[iB JIICOBOTO rOCIIOAapCTBa.

2. diHaHCOBE CTUMYJIIOBAaHHS MOJIOJUX CHELIANICTIB Yy IMpolecl
OCBOEHHSI HOBITHIX TEXHOJIOTIA. 3 METOIO 3a0XOUYCHHS MOJOAuX (haxiBIlIB
JI0 aKTUBHOTO BUKOPHUCTAHHSI CYYaCHUX HUQPPOBUX TEXHOJIOTIN MOILIIBHO
nepeadayuT CUCTEMY MaTeplajJbHOrO0 CTUMYJIIOBaHHS (HaJI0aBKH, MPEMIi,
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KOMIIEHCAIIII0 BUTPAT Ha HaBUaHHs). Peanizailis Takux 3axo/iB COPUSITUME
M1JBUIIICHHIO MOTHUBAIIli MIepCOHAy, MpOo(eciiHOMY 3POCTaHHIO KaJIpiB 1
MPUCKOPEHHIO MpoIieciB HUGPoBOi TpaHchopMaIlii JiCOBIOPSIKYBAHHS.

3.IloctynoBa  1uu@poBizaiiss  MPOIECIB  JICOBMOPSAKYBAHHS.
JlomiTbHUM € pO3pOOJICHHS Ta BIPOBAHKEHHS MIOCTAITHOTO TIJIaHy TIEPEX0Ty
1HXKEHEPIB-TaKCaTOPIB 10 BUKOPUCTAHHS Cy4acHUX HU(PPOBUX TEXHOJIOT1H
1] 4ac MIPOBEICHHS JICOTaKcallliHUX poOiT. 30kpeMa, ImependadacTbes
IIOCTYIIOBA BiJIMOBa B1JI ITalIEpOBUX HOCIiB 1H(OpMaIIii Ta mepexi 10 300py
TakcaliHux maHux 13 BukopuctaHHsM MoOuTbHOI ['IC  Field-Map.
3anpoBaPKEHHS] TAKOTO MIIXOAYy CHpUsITUME YHIdikaiii MEeToaiB 300py
iHpopMallii, MJABUINEHHIO TOYHOCTI Ta  JOCTOBIPHOCTI  JIaHUX,
3a0€3MeUYeHHI0 X TPO30POCTI Ta OMEPATUBHOCTI OOPOOKH, & TAKOXK 3HAYHO
CIIPOCTHTH 1 NMPUCKOPHUTH MOJAIBITy KaMepadbHy OOpOoOKy MaTepialiB
JCOBITOPSAKYBAHHS.

Bnposamkenns mo6utsHOT ['IC Field-Map € BaxiauBuMm erarnom
nudposizaiii  JiCOBOro  rocrnojapcTBa  YKpaiHM Ta  BIJATNOBIAa€
€BPONEUCHKUM MiX0AaM JIO BEICHHS JicoBHoOpsakyBaHHs. [lepexin BiA
MarepoBUX METOAIB /10 IU(PPOBUX TEXHOJOTIH MIABHUIIYE TOYHICTH Ta
OTICPaTUBHICTh JIICOBMOPSAIHUX POOIT 1 crpusie Oulbill €(OEKTUBHOMY
yIpaBIIHHIO JIICOBUMU pecypcamu. Peamizaliis 3ampornoHOBaHUX 3aXO/IIB
CIPUSATAME TPUCKOPEHHIO MOJEpHI3aIli raigy3l Ta MiABUIICHHIO 11
KOHKYPEHTOCIIPOMOXHOCTI Ha MI?)KHApOIHOMY PIiBHI.
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OLIHKA CTAHY BUIIPOBHUX KVYJ/IBTYP 30HAJIBHUX
HACIHHEBUX OB’€KTIB COCHHU 3BUYAHHOI

Kponw A. B.!, ooxmop ¢inocoii; Hpomac T. 1.>3; Mosuan A. IO.;
Bnucmies B. I.°, kanoudam cinbcbko20cno0apcbkux Hayk
kroltolya@ubkr.net
!BIT HYFIII Ypainu «Bospcoka JIJC»
’BII «/{oneyvxa JIHJT
3O « Vipaincokuii nicosuii cenexyitinut yenmp

BaxxnuBumMu 0COOJUBOCTSMH PO3BUTKY JIICOBOTO TOCIOAApPCTBA Y
MOBOEHHUH TIEPio]] Iepea0adaeThCs:

- TIJABUINCHHSA MPOAYKTHUBHOCTI JEPEBOCTAHIB Ta MPUCKOPEHHS
OTPUMAaHHS IIJILOBUX COPTUMEHTIB 13 HUX, 3 METOIO 3aJI0BOJICHHS TOTPEO
MICISIBOEHHOT B1I0YIOBU Ta PO3BUTKY €KOHOMIKH;

- JIICOBIJTHOBJICHHS Ta 3aJIICHEHHSI 3HAUHUX TEPUTOPIN MOIITKOKEHUX
BOCHHUMH J1IMU.

[li ¢axkTopu HaKIagaTUMyThCAd Ha DIOOAdbHI KIIMAaTU4YHI Ta
CHEPreTUYHl BHUKJIMKH, 1 1€ MPUCKOPIOBATUME TMOAAIBIIUNA PO3BUTOK
€KOaJIalITUBHOT'O Ta €K030aJIaHCOBAHOTO BEACHHS JIICOBOTO TOCIOAAPCTBA.

BupimenHas nuTaHb MICISIBOEHHOI BIAOYIOBH BigOyBaTHUMETHCS Ha
(GoH1 MATPUMKHA OCHOBHUX JIICOTOCIOAAPCHKUX 3aBJaHb Tally3i, W10
BUIUIMBAIOTH 3 €BPOIHTErPAIIMHOTO XapakTepy ii pedopMyBaHHS:

- HapOoIllyBaHHA NPUPOJHOIO MOTEHIANy JICIB, 30€pEeKEeHHS iX
O10TUYHOTO PI3HOMAHITTS;

- MIJABUILECHHS CTAaOUIBHOCTI JIICOBUX €KOCHUCTEM JI0 BILIMBY
HETaTUBHUX  (PAKTOpPIB  HABKOJMIIHHOTO  CEPEJOBHUINA,  OCOOJIHMBO
KIIMaTHYHAX

- YIOCKOHAJEHHS HOPMAaTHBHO-NPABOBOI 0a3u y Taiy3l JIICOBOTO
rocrnojapcTBa Ta 1i TrapMOHI3alii 3 MDKHApOJHUMHU MPUHIUIIAMU
€K030aJIaHCOBAaHOTO  PO3BUTKY JICOBOTO TOCIOAApCTBA 1  CTaloro
yIpaBIiHHSA JICaMH.

OnHuM 13 OCHOBHHUX CIOCOOIB MIJIBUIIEHHS TPOYKTUBHOCTI JIICIB €
BUKOPHUCTAHHA 3100y TKIB JIICOBOI CEJEKIIil 1, B IEPIILY Yepry, 3aCTOCYBaHHS
MOKPAIIIEHOTO Ta COPTOBOTO HACiHHS. BaXIMBICTH 1OCIIIKYBaHOTO
NUTaHHS  TaKOX  IMAKPECTIOETHCS  3MIIIEHHSAM  aKUEHTIB  JJIs
JICOKOPUCTYBAHHS Ta BIPOBAKCHHS TaK 3BaHOTO, HAOIMKEHOTo M0
OPUPOAM JIICIBHUIITBA, KOHIEIMIIS SIKOTO 3alporoHoBaHa B HOBIK JlicoBii
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ctparerii €C no 2030 poky (2025), Ta cipsMoBaHa Ha aKI[EHTyBaHHI POl
JICIB Y 30€peKeHHI MPUPOJU, MIJBUIIEHHI iX CTIMKOCTI 0 KJIIMaTUYHUX
3MiH Ta  3a0esneueHHI  Oararo(yHKI[IOHAIHHOTO  BUKOPHUCTAHHSI.
30epekeHHST Ta BUBYEHHS T€HETHUYHOTO (POHAY OCHOBHHUX JIICOTBIPHUX
BUJIIB € HAJABAKIIMBUM IUTAHHSM, 1110 PeaTi3y€ThCs T000POM ILIFOCOBHUX Ta
YHIKQJIBHUX JIICOCTaHIB 1 JepeB. Ha naHuii MOMEHT 3 III€I0 K METOIO
BUJIICH1 JIICOBI T€HETUYHI PE3epBaTH, IO y MOAAIbIIOMY 30€pIraTUMyTh
I[IHHUH TeHO(OHJ Ta TEHETUYHE PI3ZHOMAHITTS JIICOTBIPHUX BUMIIB [1].
BaxnuBy ponp B 30epekeHHI TeHETHYHOro (OHAY BiAIrparTh
JICOHACIHHEBI TUTAHTAI].

Jlns  BuUpIlIEHHS 3aBlaHb, [0 BUIUIMBAIOTH 3  KOMIUICKCY
BUIIE3a3HAYCHUX MPIOPUTETIB PO3BUTKY MICISIBOEHHOTO JIICIBHUIITBA 1 OYB
3aKJIaJICHUI TOCHi[ BUIPOOHUX KyJIBTYp COCHHU 3BHUYaiiHOi Ha 0a3i BII
HYBIII Ykpainn “bosipcbka JIJIC”.

B Vkpaini € nociikeHHs 1010 BUBYEHHSI PEaKIi JIICIB Ha 3MIHH
KJIIMaTy d4epe3 BCTAHOBJICHHS 3B’S3KIB iX IOXO/KEHHS 32 BUIIPOOHUMHU
KyJIbTypaMHU, TaKOX MPOMOHYIOThCS Tepil pe3yiabTatu [3]. Hacinas s
CTBOPEHHSIM BHUIPOOHUX KYJIBTYp, 3arotoBiieHO 3uMoi0 2024 poky i
Bi1iOpaHO 3 BIANOBIAHO C(HOPMOBAHMX MapTid 1 BUPOOHUYOTO
BUKOpucTaHHa. BoHo 3aroromisuiocs: y PiBHeHCBKIM, JKUTOMHPCHKIH,
CyMmchkii Ta XapKiBCbKiMl 00JIacTsIX — 3 KJIOHOBUX JIICOHACIHHEBUX
maHTaiii; y KuiBcbkiit 001acTi — 3 MOCTIMHOT JIICOHACIHHEBOT JIISTHKHU.

VY nucronaai 2025 poky, aBTOpaMu CHUIBHO 3 JIICOBOIO OXOPOHOIO
bospcbkoi JIJIC mpoBeaeHO OCIHHIO 1HBEHTApU3AlIlD Ta MapaMeTpUYHy
OL[IHKY BHUNPOOHUX KYJIBTYp y poO3pi3i OJIOKIB pPI3HOTO MOXOMKECHHS.
OtpuMaHy nonepenHio iH(popMallilo TakoK BUCBITICHO B myOmikauisx [4,
5]. 3a pesynbpraraMu ACTANBHINIONO OOCTEKEHHS, 30€PEKEHICTh CKJiaia
86,7% KynpTyp Onu3bka g0 HOpMaTuBHOI s yMoB KwuiBmuHM.
BCcTaHOBIIEHO MONIKO/)KEHHSI KOMUTHUMM, XO4a HAa MOMEHT OOCTEKEHb
niasiHKa Oyna  oropomkeHoto. [IOpIBHSHHS  NPUKUBIIOBAHOCTI 3@
MOXO/KEHHSIM J100pe UmtocTpye puc. 1. SIKino B3sITW B MOPIBHAHHI BUCOT
CISIHIIIB Ha IIbOMY €Talll JiJIS BCTAHOBJICHHS aJaliTUBHUX OCOOJIMBOCTEH 3a
POBEHEHI[IIMU BOHU HE MOXKYTbh OyTH CYTT€BO iH(OPMATUBHUM, IPOTE BXKE
MOJKHA TIPaIfOBaTH HaJl OKPEMUMH OCOOJIMBOCTSIMH.
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PiBHeHCBKA JKuromupcbka KuiBcbka CyMcbKa XapkiBcbka

Ob6nacri (IpOBEHEHIIIs)

W ypcno oOMipiB M BiICOTOK HAssBHOCTI LIIOZI0 CXEMHU

Pucynox 1. Pe3ynomamu oomipie eucaddicenux CiaHyie nicis OCiHHbOl
IHBeHmapu3zayii.

3a oOmipaMu HaWBUIIMMU € CisSHIN JKUTOMHPCHKOTO MOXOKEHHS 1
HaiHmxunMu KuiBcekoro. [lonepeani pe3yiabTaTi JOCTOBIPHOTO 3HAYCHHS
PI3HUII B POCTI 1 PO3BUTKY (BiI3HAYEHO B Jkepenax [2, 3]) MOXyTb OyTu
BCTAHOBJICHI HE paHillle HIXK Yepe3 I’ SATh POKIB (paHHI TeCcTH abo IJIaHOBa
IHBEHTapHu3aIlis).

JlocmikeHHsT Yy BUIIPOOHMX KyJIBTypaxX Ha 00’€KTI 3aKjIafeHOMY B
bosipeekiit JIJIC, skuii Ma€ MOpeACTaBHUIITBO PI3HOro reorpadiqyHoro
MOXO/PKEHHS, HaJall JOIJIBHO CHUCTeMaTH4yHO aHamizyBatu. OO0'ekT €
iHQOpMAaTUBHUM JUIi KOMIUICGKCHHUX CKOJICIBHUYHMX Ta CEJICKIIMHUX
JOCII/IKEHb 1 MOTPEOy€e MOCTIMHOTO MOHITOPUHTY 1 HAYKOBOTO CYIIPOBO/LY.
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ETIOJIOI'TA TA IIOINUPEHHSA BAKTEPIAJIBHUX XBOPOb
JAEPEBHHUX POCJ/IMH Y MICBKHUX HACA/IZKEHHAX KUEBA

Kynvbancoka I. M., ooxkmop biono2iunux Hayk
kulbanska@nubip.edu.ua
Hayionanvuuti ynisepcumem biopecypcis i npupoOoKopucmy8auHs
Vkpainu, Yxpaina

OyHKIIIOHYBaHHS ypOaHi30BaHUX (PITOIEHO31B BiI0yBa€ThCS i
KOMIUIEKCHUM BILJIMBOM YMHHUKIB HABKOJIMIIIHLOTO CEPEIOBUIIA, TAKUX K
3a0pyqHEHHSI TIOBITPsI Ta TPYHTY BHACHIOK BHUKHAIB TPaHCIOPTY 1
IIPOMUCIIOBOCTI, pajialiitHe 1 eJICKTPOMarHiTHE BUITPOMiIHIOBAHHS, IITyMOBE
3a0pyIHEHHS1, BaH/1aJ113M, BUHUKHEHHS «TEIJIOBUX OCTPOBIBY», HEIOCTATHE
a00 HaaMIpHE 3BOJIOKECHHS, TEMIIEpaTypHI KOJIMBAHHS, HEBPAXyBaHHS
CKOJIOTIYHUX aCIMEKTIB MpPU MIChKOMY IUIaHyBaHHI Tomio. Ili daxTopu
MOCIa0NIIOI0Th JepeBa, poOJIsTYM iX Bpa3JIMBUMU JI0 BIUIUBY (DITOMATOTEHIB,
Kl 370aTHI CHPUYUHATHA 3aXBOPIOBaHHA pi3HOi ertioyorii. OcnabneHi
AQHTPOIIYHUMHU Ta aO0IOTMYHUMU CTpECcaMH JepeBa BTPAvyarOTh MPUPOIHY
PE3UCTEHTHICTb, IO CIPUSE AKTUBHOMY TMOIIMPEHHIO IMaTOI€HHUX
MIKpPOOpraHi3MiB, 30KpemMa OakTepiil.

[Ipu oMy yxe Maso iHpopMarlii TparIseThCs MO0 MOITUPEHHS Ta
BIUTUBY (DiTOMATOreHHUX OaKTepidi Ha JEpEeBHI POCIUHU SIKI 3pOCTAIOTh Y
ME)KaxX MICBKUX HacaJXeHb. bakTepio3n MOXyTh MPU3BECTU JI0 3HAYHOTO
MOTIPIICHHS CTaHy JEPEB, iX BCUXaHHS Ta HABITh 3aruberi, 10 HeraTUBHO
BIUIUBAE HA €KOJIOTIYHY CHUTYaIlll0 B MICTI, €CTETUUHUIN BUIJISI Ta SKICTh
KUTTS MEIIKaHIIB. ToMy, JOCHIPKEHHS OCOOJUBOCTEH CHUMIITOMATHKH,
€TI0JIOT1i Ta MOIIMPEHHS (PITONMATOTEeHHUX OakTepit B ypOodITOIeHO3aX €
BaYKJIMBUM KPOKOM JIJISl pO3POOKH €(PEKTUBHUX CTPATEriil 3aXUCTY 3€JE€HUX
HACA/PKEHb Ta 30€pEKEeHHS 010p13HOMAHITTS MICT.

JlochimkeHHsT TPOBEJAECHO Ha TEPUTOPIi TOPrOBO-PO3BAKAIBHUX
xomiiekciB Respublika Park Ta Retroville, ne cymapno obctexeno 375
nepeB Acer saccharinum L. ta Ulmus laevis Pall. 3aranbHy OLIIHKY
CaHITApHOTO CTaHy HAaCa/PKEeHb 3IIMCHIOBAIM MPOTITOM BETETAI[IfHOTO
nepiogy MeTojoM (hITOCaHITAPHOTO OOCTEXKEHHS 3 PO3IMOALIOM JIEPEB 3a
KaTeropisiMd CaHITapHOrO cTaHy. s BUSIBIEHHS O3HAaK OakTepio3y
3aCTOCOBYBAJIM MApIIPYyTHUM 1 TEPETIKOBUN METOIU. BUAUISIIN TpH CTyTICH1
PO3BUTKY MATOJIOTTYHOTO MPOLECY: BIACYTHICTh BUAUMUX O3HAK, MOYATKOBI
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nposiBU 1H(IKYBaHHS, aKTUBHUW PO3BUTOK 1 3aTyXaHHs maroiorii. s
BCTAHOBJICHHS €TIOJIOT1i XBOPOOM BHUKOPUCTAHO METOJ MOJIMEPA3HOI
JAHIIOTOBOT peakili. AHali3 BUKOHAHO Ha 24 3pa3kax POCIUHHOIO
Marepiaidy, BIAIOpaHOTO 3 TMAaroHiB, JHCTKIB, KOPH Ta JIEpeBUHU A.
saccharinum 1 U. laevis.

Y pesynbrari ¢GiTOCAHITAPHOTO MOHITOPUHTY BCTAHOBJIEHO, IO B
ypooditonienozax KueBa Ha aepeBax Acer saccharinum 1 Ulmus laevis
HasBHI CHMIITOMH, XapakTepHi [Jis1 OaKTeplaJlbHOIO  ypaKEHHS.
BcTanonnieHo, 1110 MaToJori4yHui MpoIec MOMIUPIOETHCS 3HU3Y Bropy — Bijl
MPUKOPEHEBOI YaCTUHU CTOBOYpa 10 KpoHH. [[oyaTKOBUMHU CUMIITOMaMHU €
3yTTS KOPH, MOsIBA MO3AOBKHIX BIIJIYITHUX TPIIIUH 1 3MiHA 3a0apBICHHS
ypakeHuX IUTIHOK. Haami kopa akTUBHO pO3TPICKYETHCS, BIAIAPOBYETHCS
BEJIMKUMH (PparMeHTaMH, Orojitolodu KamOiil. Y MNpUKOpPEHEBId 30HI
bopMyIOTBbCS MO370BKHI HEKPOTUYHI ypaxkeHHsI (pioemu. XapaKTepHOIO
O3HAKOI0 € TaKO)X BHUHHKHEHHS KOPOTKHX IIOMEPEUHUX TPIMIUH, SKi
YaCTKOBO OKUIBIIbOBYIOTh CTOBOYp a00 Trijiku. BaXJIMBUM J1arHOCTUYHUM
IposIBOM 0akTepiody € BUTIKAHHS TEMHOIO B’SI3KOTO EKCydaTry 3
HEMpUEMHUM 3anaxoM. HamnpukiHIl BeretamiiHOro MNepiojly aKTUBHE
BUJIUICHHS €KCY/IaTy 3MEHIITY€EThCS, OJTHAK HA TTOBEPXHI CTOBOYpa TPUBAIHUI
yac 30epiraroTbCsi MOKHYY1 paHH Ta TEMHI OThOKH.

[Topanbmmii po3BUTOK OAKTEP103y CYHPOBOKYETHCS MOLIUPEHHSIM
HEKPOTUYHUX YPaXeHb (PIIOEMHU 1 KaMOit0, IXHIM 3JUTTSAM y CYLIIbHI CMyTH
BHUPA30K Ta JOKAJbHUM BIIMUpaHHAM KaMOir0. Ha 3aBepinaibHUX CTamisx
MAaTOJIOTTYHOTO poLEeCy ypaxkeHl1 TKaHWUHU KOJIOHI3YIOThCSI
JIEPEBOPYMHIBHUMHU Ta JI€PEBO3a0APBIIOIOYMMHU TpUOaAMHU, M0 3HAYHO
MPUCKOPIOE PYWHYBAHHS JEPEBUHU Ta OCJIAOJCHHS MEXaHIYHOI CTIHKOCTI
nepeBa. TakuMm 4MHOM, OaKTEp1O3 Y MICBKMX HACQJ)KCHHSAX Ma€ HE JIUIIE
1H(DEKIMHNHI, a 1 KOMIJIEKCHUI pyHHIBHUN XapaKTep, OCKIIbKH CTBOPIOE
nepeayMOBH ISl IPUETHAHHSL BTOPUHHOI TPUOHOT 1H(EKITII.

3a pesynwsratamu [1JIP-ananizy y 3paskax Acer saccharinum i Ulmus
laevis BusiBneHo Oakrtepito Lelliottia nimipressurallis, sxa BimoMa SK
30yIHUK OaKkTepiadbHOI BOJASHKM HA 1HIIUX BUJIaX JEPEBHUX POCIIHH.

O1iHKa CaHITapHOTO CTaHy HACaJKEHb 3aCBIIUMIIA, IO HA TEPUTOPIT
Respublika Park ¢itocanitTapHa cutyariss € OUIbIII HANPYKEHOIO, HIXK Y
Retroville. Cepen nepeB Acer saccharinum y Respublika Park 47,5 %
eK3eMIULIpIB Hanexanu a0 II[-V kareropiil caHiTapHOTO CTaHy, IO
CBIJITYUTH PO BUPAKEHE OCIA0JICHHS Ta MOTPeOy Y MPOBENCHH] CaHITApPHUX
3axoniB. Jnsa Ulmus laevis moHan MOJOBUHY JIEPEB OLIIHEHO SIK TakKi, 110
nepeOyBalOTh y 3aJ0BUIBHOMY CTaHI, OJHAK YacTHHA 3 HUX YXKe Maja
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cumnToMu 1HGekuiHoro ypaxeHnns. Ha teputopii Retroville cran
Haca/pKeHb BHUSBHUBCS JIeI0 Kpamum: cepen Acer saccharinum 50,0 %
nepeB Oymnu 3m0poBuMH, 25,0 % Many He3HaYHl 03HAKH OCJIabJIeHHs, TOAI1
gk 11,0 % nepeOyBanu y cuibHille npurdaiveHomy ctaui. (s Ulmus laevis
64,0 % nepes Oynu 310poBuMH, a 16,0 % BiaHecen1 no III-IV kareropiii.

AHali3 momupeHHsT O0aKTepio3y 3aJIeKHO BIJl JlaMeTpa CTOBOypa
MoKa3as, 110 y Acer saccharinum 4acTka iH(IKOBaHUX JEPEB 3MEHIIIYEThCS
31 30UIBIIIEHHSIM JllaMeTpa: IpH JiameTpi 16 cM nomupeHHs cTaHoBmiIo 55,0
%, mpu 18 cm — 49,0 %, npu 20 cm — 42,6 %. Ilpu oMy B ycCix
JTOCHIDKEHUX TpyIMax IMepeBaKaJii BTOPHUHHI CHUMIITOMH YpaKE€HHS, IO
BKa3y€ Ha arpeCHBHUM XapakTep pPO3BUTKY XBopoou. Y Ulmus laevis
BUSBJIICHO TMOAIOHY, ajieé MEHII BHUPaXEHY TEHACHI[I0: TMOIIUPEHHS
OakTepiolzy craHoBWIO 46,6 % y nepeB aiamerpoM 16 cm, 45,7 % — 18 cm 1
32,0 % — 20 cm. Ha BiaMiHy BiA KJ€Ha, y B’si3a JOMIHYBaju NEPBUHHI
CUMIITOMH, 1110 CBIYUTH MPO MOBUIBHIIINAN 1 MEHIII 1IHTEHCUBHUN TEepeoir
MaTOJIOTTYHOTO MPOIIECY.

VY cepeanromy Ha Teputopii Respublika Park na ogqnomy nmoronHomy
MeTpi cToBOypa Acer saccharinum BUSBISAIN OIU3bKO 4 BUPA30K, TO1 5K y
Ulmus laevis — 1. Y Retroville neit mokazHuk sl KJieHa CTAaHOBUB 3
BUPA3KH, JUIs B’ 532 3aJIMIIABCS Ha PpiBHI 1. 3a CyKyIHICTIO O3HAK JJis1 Acer
saccharinum BCTaHOBJIEHO 2 0aju PO3BUTKY OakTepio3y, IO BIAMOBIIAE
CUJIBHIIIIOMY MPOSIBY TATOJIOT1] Ta CTPIMKOMY XapakTepy il momupeHHs. s
Ulmus laevis BuzHaueHo 1 6ai, 110 Xapaktepusye ciadiinii 1 TOCTYyOBUI
PO3BUTOK XBOPOOH.

OTxe, y 3eleHNX HacapkeHHsAX M. KueBa BUSBIEHO HeOE3MEUHUI
OakTepio3 AEPEBHUX POCIHH, 30yTHUKOM SIKOTO € (piTomaToreHHa OakTepis-
nonmibiorpod Lelliottia nimipressurallis. HailOuibi xapakTepHl1 NpPOSBU
XBOpoOU 3adikcoBaHO Ha AepeBax Acer saccharinum ta Ulmus laevis.
BcTaHoBiieHo, 1110 0aKTepi03 CynpOBOIKYETHCS POPMYBAHHIM MO3TOBXKHIX
BUPA30K, EKCyAalli€ro, HEKpo3oMm (moeMu W KamMOll0 Ta MOJAJBIIOK0
rpuOHOI0 KOJIOHI3AlI€0 ypaxeHoi nepeBuHu. [ns Acer saccharinum
NATOJIOTTYHUIA TPOIEC Ma€ OUIbII IHTEHCUBHUM 1 CTPIMKUIN XapakTep, TO/i
ak y Ulmus laevis 1or0 pO3BUTOK BIIOYBa€ThCA MOBUIbHIIIE. OTpuMaHi
pe3yNbTaTu MiATBEPAKYIOTh HEOOXIIHICTh PETYISIPHOTO (ITOCAHITAPHOTO
MOHITOPUHTY MICBKUX HACaJl)K€Hb, PAHHBOI JI1arHOCTUKUA OAKTEplO3iB Ta
BIPOBA/PKCHHSI MPO(PUIAKTUYHUX 1 CAHITAPHUX 3aXOJIB JIJIsi 30€peKEHHS
KUTTE3MATHOCTI JiepeB B ypOodiTorieHo3ax.
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©®OPMYBAHH MIIMAHHUX 1 PIBHOBIKOBUX HACA/I’KEHb
AKIHCTPYMEHT HNIIBUIIEHHA KIIIMATHYHOI CTIMKOCTI
JIICOBOI'O I'OCIIOJAPCTBA

Kyuxuii B.O., acnipanm’, Bacunuwun P.JI., doxmop
CIIbCLKO2OCNOO0APCLKUX HAYK
v.kytskyi@nubip.edu.ua

Hayionanvnuii ynisepcumem biopecypcie i npupoookopucmysanHs Ykpainu

B ymoBax cydacHuX KJIIMaTU4HUX 3MiH JICOB1 €KOCUCTEMH MOCTYIOBO
BTPAYarOTh CTIMKICTh 1 CTAIOTh OIIBII YYTAUBUMHU A0 Ili OIOTHIHUX Ta
ab1oTuuHuX (hakTopiB. OcoOINBO Bpa3IMBUMHU € OJHOBIKOBI Haca»KEHHS,
chopMoBaHi ONHUM JIEPEBHUM BHUJIOM, SKI XapPaAKTEPHU3YIOTHCA HHUKYOIO
CTPYKTYPHOIO PI3HOMAHITHICTIO Ta, BIJANOBIJHO, MEHIIOK 3JaTHICTIO
MPOTUCTOSITH €KCTPEMATLHUM IIPUPOTHUM SIBUIIIAM.

3a OCTaHHI JECATWIITTS B COCHOBUX HACAPKCHHSX BUSBJICHO 1CTOTHE
HOTIPIIEHHSI CAHITAPHOIO CTaHy. J3HWXKEHHS JKUTTEBOCTI COCHSKIB
CIIOCTEPIraeThCs TAKOK Ha TEPUTOPIi IHIIMX KpaiH €Bpomnwu, nepedir ix
BCUXAHHS € HQJA3BUYAHO IHTCHCUBHUM 1 IIBUJKUM. 3 OTJISIAY HA IIOOAJIbHI
3MIHM KJIIMary, 3MEHIIEHHS KUIBKOCTI ONaJIB 1 TIOHMXKEHHS PIBHS
I'PYHTOBUX BOJ| Taka cuTyailisi Oyzne Tuibku noripuryBarucs (Kramarets et
al., 2023).

Hocnigaukun y ripcbkux Jiicax ClioBeHIi NpoaHami3yBalld IXHIO
CTIMKICTh JI0 TOCTIJOBHOI J1i KOMILJIEKCHOTO TOPYIIEHHS JIICOBOTO
cepenoBuilia (KpuxaHa Oypsi, ClajlaX YHUCEIBHOCTI STTMHOBOTO KOPOiLY,
nojayblinl caHiTapHux pyoku). [[OpIBHAHO AUISTHKM 3 PI3HOK YaCTKOIO
SUIMHU Y CKJIQJl HAacaJPKEHb — BiJl MIMIAHUX SUTHIEBO-0yKOBO-SITMHOBUX
JICIB JI0 YUCTHX SUIMHHMKIB. OTpUMaHi pe3ylbTaTd TMOKa3aiu, 0
HACA/DKCHHSI 3 JOMIHYBaHHSM SUJIMHU XapaKTEepU3YHOTHCS  HUXKYOIO
CTIAKICTIO TICIA KOMIUIEKCHUX IOPYIIEHb JICOBOTO CEpEeIOBUINA, IO
OPOSIBISIETECSL Y 3MEHIIEHHI CTPYKTYPHOTO Ta BHJIOBOTO PI3HOMAHITTS
BIJIHOBJIIOBAHUX JIICIB TMICJsl BTpard 1iei mnopomau. Hartomicte y
HACaJKEHHSX, JI€ YacTKa sUTMHU He nepeuiryBana 50 %, micis nopyuieHb
dbopmyBanacs OUIbII PI3HOMAHITHUW Ta CTPYKTYPHO CKIIQJHUUN JIICOBUIA
nokpuB. Lle cBiAUUTS, 1110 MilIAHWI CKJIa]] HACAJKEHb CIIPHUSE I1IBUIIICHHIO

2 HaykoB1 K€pIBHUKHU — JOKTOP CUIbCHKOIOCIIOIapChKUX HayK, mpodecop P.JI. Bacunuius;
KaHJIUJAT CLIbChKOTOCIIONAapChKUX HayK, HaykoBul ciBpooiTHuk HJIP LII. Jlakuaa
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CTIAKOCT1 JIICOBUX EKOCHCTEM JO0 KOMOIHOBAHOTO BIUIMBY a0iOTHMYHUX 1
OioTHYHUX (PAKTOPIB, OCKUIBKH 3MEHIITY€ PU3UK BTPATU MTAHIBHOI TOPOIHU Ta
3a0e3meuye Kpari yMOBH ISl MpUPOAHOTO BigHOBIeHH: Jicy (Cerioni et al.,
2025).

Pe3ynbraTti AOCHIIKEHHS IEMOHCTPYIOTh MO3UTUBHUN B3a€EMO3B’SI30K
MK CTPYKTypHUM pizHoMaHITTAM JiciB (FSD — forest structural diversity)
Ta cTidikicTio y 80% miciB. CKIQAHICTh JICOBOTO TOKPUBY € KpaIUM
MOKAa3HUKOM CTIHKOCTi, HI’)K MPOCTOPOBAa MIHJMBICTh BHUCOTH JIICOBOTO
nokpuBy. Llell B3aeMO3B’S30K MOCHIKYETHCS SK 3aXia amanTartii s
30€pEKEHHSI CTIMKOCTI B yMOBax DJIOOAJBHOTO MNOTEIUTIHHS, MNPUUYOMY
3HIDKEHHS CTIMKOCTI, ITOB’s3aHe 3 MIOOAjJbHUM ITOTEINNHHSAM Ha 1°C,
KoMreHcyeTbes  10%  30UIBIIEHHSIM  CKJIAJHOCTI  JIICOBOTO  IMOKPHUBY.
Pe3ynbTaT JOCHIKEHHS CBiA4aTh, IO JIICOYMNPABIiHHS, SKE CIPUSE
30UIBIIEHHIO CKJIAJHOCTI JIICOBOTO TOKPHBY, MOTEHIINHO KOMIIEHCYE
3HMDKCHHS CTIMKOCTI, CipUurHEeHe mobanbHuM noTterutinuam (Pickering et
al., 2025).

HayxkoBili mpoaHanizyBajiyd pPEakiil0 MIIMIAHUX Ta MOHOKYJIBTYPHHX
HacaJKeHb Ha MOCyxu (sIKi BiAOynauch BIpomoBxk 1975-2015 pokiB) Ha
OCHOB1 BEJMKOI 0a3uM JaHUX TMPO PivHI KUIbLS JEPEeB Yy JEB’ATH
€BPONEUCHKUX KpaiHaX Ta OJUHAAISATU JEPEBHUX BHUIAX, IO OXOIUIIOIOThH
micu Bin CepeazeMHOMOp’s 10 reMiOOpeallbHUX JICIB. Y CEpEeIHbOMY,
3MIIIaHI HACaPKEHHS JAEMOHCTPYBAJIM BWIINY BIJHOCHY CTIHKICTh [0
MOCYyXHM, HIXX MOHOKYJBTYpHiI HacajkeHHs. OJHaK, MO3UTUBHHUU edeKT
MIIIAHUX HACaJKE€Hb HE MOXKHA Y3arajJbHHUTH, OCKUIBKA BIH 3HAYHOIO
MIpOIO 3aJIeKUTh BiJ THUIY JIOMIIIOK Ta JACPEBHOTO BHUIY, & TaKOX BiA
BOJHOTO PEXUMY NUISTHKH Ta XapaKTEPUCTUK HACAKEHb, TAKUX SK TIJIO0IIA
MOIIEPEYHOTr0 Mepepizy AepeB Ta BiKy. 301IbIICHHS CTIMKOCTI B MIIIAHUX
HACA/PKCHHSX TOPIBHSHO 3 MOHOKYJBTYpamMu Oyjo OUIBIIMM Yy CyMilax
XBOMHUX 1 IIMPOKOJIUCTHX JEPEBHUX BHJIB 1 MEHIIUM Yy KOMOIHAITISX
MUpOKoIUCTAHUX AepeBHUX BUAIB (Pardos et al., 2021).

Bik nicy 3HauHO BIUIMBae Ha (YHKIIIOHYBAHHS JIICOBHX E€KOCHCTEM,
bopMyIOUM CTPYKTYpPHI Ta (P1310J0T14HI OCOOIUBOCTI POCINH, BILIUBAIOUU
Ha BOJHUU Ta ByIJeLEeBUM OanaHc. BcTaHOBIEHO, 10 HAWMBUIN 3HAYEHHS
guctoi mnepBuHHOi mponaykuii (NPP — Net Primary Production)
CIIOCTEPIratoThCsl Y MOJIOJUX 1 CEPEHbOBIKOBUX HacaKeHHAX (Bia 16 10
50 pokiB) HE3aJIe)KHO BIJ KJIIMAaTUYHOIO cieHapiio. BogHodac peakiris
HAcaJKEHb Ha 3MIHY KJIIMaTy BHUSBHJIACS PI13HOIO 3aJI€KHO BiJ JI€PEBHOTO
BUJ1Y: OYKOBI JIICH IEMOHCTPYBAJIM 3pOCTaHHS TPOTYKTUBHOCTI Ta CTIMKICTh
y BCIX BIKOBHUX I'pyIax, TOJIl SIK Y XBOMHUX HACaI)KEHHAX (SUIMHA 3BUYAHA
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Ta COCHA 3BHYAiHA) MPOTHO3YETHCS 3HMKEHHS TPOyKTUBHOCTI Ta OlibIlia
YyTJIUBICTh J10 3MiH KiiMaty. OTpuMaHi pe3yJabTaTh MiJAKPECIIOI0ThH
BaYKJIMBICTh BpaxXyBaHHS B JIICOYNPABIIHHI PI3HOMaHITHOCTI BIKOBHX KJIACiB
3a1J1s1 (POpMyBaHHS PI3HOBIKOBUX HACAKEHb, 1110 JTO3BOJIUTH MiJBUIIUTH
CTIMKICTh 1 afanTallifHWK MOTEHINaN JICIB Yy MIHJIMBUX YMOBax 3MiH
kiimary (Vangi et al., 2024).

Jlns apanTanii COCHOBMX HacaJ)KeHb J0 3MIH KJIIMaTy HayKOBIIi
IPOIOHYIOTh IepeOpMyBaHHS YMCTUX COCHOBHMX HAaca/KeHb y MiIIaH1
pizHOBiKOBI HacakeHHs (Kramarets et al., 2023).

@®opMyBaHHS MIIIAHUX 1 PI3HOBIKOBUX HACAKEHb € BaXJIUBUM
IHCTPYMEHTOM aJarTaiii JICOBOTO TOCIOJapCTBa Ta IiJABUINCHHS HOTro
CTIMKOCTI 10 3MIH KiiMary. MimaHi 1 pPI3HOBIKOBI HAacaKeHHS
JEMOHCTPYIOTh BHIIY CTIMKICTh JO HEraTMBHOIO BIUIMBY OIOTMYHUX Ta
abloTHYHUX  (akTOpiB  MOPIBHSHO 3  YWCTUMH  OJTHOBIKOBUMU
HacaHKECHHIAMMU. Bomnouac BOHHU 320€3IMeUyIOTh CTaOUIBHIIIE
(GYHKIIIOHYBAaHHS JIICOBUX €EKOCHCTEM Ta iX MPOAYKTUBHICTh. OTXKe,
dbopMyBaHHS MIIIAHKUX 1 PI3HOBIKOBUX HACA/PKEHb JIOLIBHO PO3IIISIATH K
OJIMH 13 IPIOPUTETHUX HAIIPSIMIB BEJEHHS JIICOBOI'O TOCIIOAAPCTBA B YMOBAaX
3MIH KJIIMaTy, 10 COPUSTUME IMiJABUILECHHIO €KOJIOTIYHOI CTaOUIbHOCTI Ta
aJlanTallifHOro MOTEHIaTy JICiB.
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EKOCUCTEMHUM MIAXIT Y NPO®ECIMHOMY JJUCKYPCI
HYBJIITYHUX CJHYKBOBLIB: OYIKYBAHI ECEKTH TA
PU3UKU BITIPOBA/’KEHHA

Jlagnuii A.B. acnipanm
lavnyi.andrii@nltu.lviv.ua
Hayionanvnuu nicomexniunuu ynieepcumem Yxpainu, Ykpaina

OCHOBHI JIOCIITHUIIBKI HANPSMKHA y TPOOJIEMaTHUIll €KOCUCTEMHOTO
MIIX0AYy B MOJITUYHUX MPaKTUKaX Ha 3arajl Ta YyHIPaBIIHCHKUX 30KpeMma,
BU3HAYAIOTHCSI aBTOPAMH, 110 IEPEBAKHO 3aMAIOTHCS] TUTAHHSAMU CTAJIOTO
PO3BUTKY Ta €KOJIOTIYHOTO YIPAaBIiHHS, 0COOIMBO OO0 PI3HUX ACTIEKTIB
rOCHOJIapIOBaHHS y rajy3i J1COBOro rocrnoaapctBa. OQHUM 13 IHCTPYMEHTIB
JNOCHIJKEHHSI B I[bOMY KOHTEKCTI Oyiau W 3ajMIIAIOTHCS ONUTYBAaHHS,
30KkpeMa, y mpodeciiHOMYy CepeloBHIIl, O€3MOCEePeaHBO MOB’SI3aHOMY 3
(GYHKIIOHYBaHHSIM JOTUYHUX c(ep 1 opranizaliiii Ta yrpapiiHHSI HUIMU.

VY Te3ax mpeAcTaBlICH] y3arajJibHEH1 PEe3yJbTaTH OMUTYBaHHS IO0
€KOCUCTEMHOTO MiAXO0AY Y mpodecitHOMYy AUCKYPCI MTyOIIYHUX CITy>KOOBIIIB
SIK OJTHOTO 3 HaOUIbIII aKTyaIbHUX 1 MIEPCIICKTUBHUX, TPOBEJICHOTO Ha 0a3i
kadenpu myomiunoro ynpasmiaas HIITY Ykpaiau ynpomosx 2025 poky B
Cuctemi migBuiieHHs kBamiikamii myomiuyaux ciayx6oBiie HAJIC
VYkpainu.

Mertoro nociiikeHHs1 OyJlI0 BUBYECHHS PiBHSI O013HAHOCTI JIEpKaBHUX
CIIyOOBI[IB Yy MUTaHHI €KOCHUCTEMHOTO MIiAXOMYy B CHUCTEMI IMyOJIIYHOTO
VIOPaBIIHHS Ta TOTOBHOCTI JO WOro BIPOBAIKEHHS VY CIYXOOBIH
TSITBHOCTI. B1AKpUTI MUTaHHS TO3BOJIMIIM BU3HAUUTH TYMKY ONHUTYBaHUX
I0JI0 PU3UKIB Ta MEpeBar y BOPOBAKEHHI €KOCHCTEMHOTO MIJIXOAY B
OpraHizaliiiHiii Ta YHOpPaBIIHCHKIM MOpPaKTHUIll, a TAaKOXK apryMEHTYBaTu
HasBHICTh OCBITHIX M KOMIIETEHTHICHMX 3allUTIB Cepea JCpKaBHUX
ciny>kO0BIIB. B onuTyBaHH1 B3sJIn y4yacTb 68 IepaKaBHUX CIIYKOOBIIIB.
bisbllie MOJIOBUHU MarOTh CTaX y MyOmiuH1i cq)epi noHaj 7 poKiB; MEHII1
rpynu — i3 1ocBiom 10 1 poky, 1-3 ta 47 pokis. OTxe, JlyMKH @opMyIOTL
MePeBaKHO nocBigueHi ¢axiBIll, aje BIUIMBOBUMU € 1 TMO3HIII «HOBOI
XBUJID.

Cepen  yyacHHMKIB  TpaliBHUKKA  BCIX  PIBHIB  yIpaBIiHHSA
(perioHAIbHOTO, IEHTPAJIBHOTO Ta MiCIeBOro. ToX pe3yiabTaTH TOCUTH
MOBHO BIJOOpaXarTh JyMKY TMPEICTABHUKIB «CEPEIHBbOI  JaHKU»
nyOJIYHOTO YMPABIIHHS, A€ pealli3yeThCsd 3HAYHAa YacCTHHA Taly3eBHUX
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nomTuk. Jluie 6nu3pko 13 % pecnoHAeHTIB BKa3aiu, 10 J00pe 3HalHoMI 3
C€KOCHCTEMHUM ITiAXoa0M; mpuomau3Ho 21 % «3HarTh 3aranomy». Maiixke 1Bi
TpeTuHu (<65 %) nuine 4ynu npo HbOro 0€3 AeTajeH, 1 Juile MOOIUHOKI
BIINIOBi/Iaul IIOBHICTIO He 3Haiomi. OTke, 0a30Be VIBICHHS IIPO
EKOCUCTEMHHUM MiAXI] €, ajie TMTUOOKOTO 3HAHHS 111€ OpaKye.

[{ikaBo, 110 XapaKTEPUCTUKH CTAJOTO PO3BUTKY PECHOHACHTU
OB’ A3YIOTh HE TUIBKHU 3 €KOHOMIKOIO M €KOJIOTI€I0, a i 13 BEpXOBEHCTBOM
mpaBa, MpaBaMH JIIOAWHHU, TIJHICTIO, SKICTIO XHWTTA, TPOMAJICHKUM
3JI0pOB’sIM, OE3IEKOI0 Ta COIlaIbHOO CIIpaBeIuBicTIO. Ie mokasye n1oBos1
3puie, TYMaHITapHO OPI€EHTOBaHE PO3YMIHHS YIPOBAKEHHS MPIOPUTETIB
CTaJIOr0 PO3BUTKY B MPAKTUKHU MyOiyHOTO yrnpaBiiHHs. Cepen qepKaBHUX
CIIy’OOBI[IB E€KOCHCTEMHHMM TMIJIX1J] COPUUMAETHCS SIK KOMIUICKCHHH,
IHTETPOBAHMM MIJX1J, @ HE TUIBKHU K «YUCTa €KOJIOT1s.

OIIHIOIUHM YCTAaHOBKHU IIOJ0 CTAJIOTO0 PO3BUTKY, €(PEKTUBHOCTI Ta
«3€eNIeHo» eKoHOMikH, moHaJ 80 % omuTaHMX MOBHICTIO a00 CKOpiIle
3TO/IHI, IO CTaJM PO3BUTOK € OOOB’SI3KOBOIO YMOBOIO 3aCTOCYBaHHS
€KOCHUCTEMHOI0 MIJAXO/ly B YIPAaBIiHHI, JIUIIE€ HE3HAUYHA YacTKa 3alMae
HEUTpaJIbHY MO3UIIII0 YM BUCJIOBIIOE CyMHIB. AHa/IOT14HO, OJ13bk0 80 %
BB)KAIOTh, [0 €KOCUCTEMHUH MiIX1]] MIABUINYE €(PEKTUBHICTh MyOI1YHOTO
yrpabiiHHs. JKoJeH peCIOHAEHT SIBHO HE 3all€pPEUrB 1€ TBEPI>KCHHS.

[Tonan 70 % MOro/KYIOTHCS, 110 €KOCUCTEMHUM MIJX1J € TAIPYHTIM
PO3BHUTKY «3€J€HOI €KOHOMIKH». OTXe, B CBIIOMOCTI JEPKCIIyKOOBIIIB
bopMy€EThCA TOCUTH CTIMKHI JaHIFOKOK: €KOCUCTEMHUH MIJIX1]T — CTaJIUM
PO3BUTOK — «3€JIE€HA» €KOHOMIKA.

VY3aranbHIOI0YM BIAMNOBIAL PO NepeBaxH1 AediHilii eKOCUCTEMHOTO
N1X0Ay, HAUOUIBITY NIATPUMKY OTPUMAJIO BU3HAYEHHS, /€ €KOCUCTEMHUM
H1X1]] OMUCYETHCA SIK CTPATEris IHTErPOBAHOTO YIPABIIHHS 3€MEJIbHUMU,
BOAHUMU ¥ OSKUBMMHM pecypcaMd Ha 3acajaXx HEBHUCHAXKIMBOTO,
30QJIaHCOBAHOIO PO3BUTKY. PECIOHIEHTH MPOAEMOHCTPYBAIU TSXKIHHSA 10
«YTPABITHCHKO-TIPABOBUX» 1 PECYPCHO-IHTETPOBAHUX TPAKTYBaHb, a HE J10
BY3bKO HayKOBUX a00 CyTO TeopeTuuHux. HeBenrka yacTuHA pECIOHAEHTIB
3a3HAYMIA, 0 «HE 3HAE», OTXKE JIJISI YaCTUHU BUOIPKHU 1151 TEMA € HOBOIO.

Cepen BiANOBIAEH NpO MOTEHLIIHI pU3UKH Ta 0ap’epu JOMIHYBaIU HE
«EKOJIOT14YH1 KaracTpodu», a caMme opraHizalliiiHi Ta IHCTUTYI1HI Oap’epu:
- CKJIQJHICTh KOOpJWHAINT Ta KOHQIIKT IHTEPECIB — BEJIHUKA KUIbKICTh
CTEUKXOIAEpPiB, PI3HI 1171l Ta MPIOPUTETH, CKIAAHICTh JIOCSTHEHHS
KOHCEHCYCY, PU3UK «3aperyjlbOBaHOCTI», KOJIU KOHTPOJEPIB OlbIle, HIX
BUKOHABIIIB; - MPaBOBI il OIOpOKpaTH4YHI OOMEXEHHS — (hparMEeHTOBaHE
3aKOHOJIaBCTBO, HEBIAIIOBIIHICTH YUHHUX HOPM MIpUHIATIAM
€KOCHCTEMHOTO TIJIXOAYy, HEYITKICTh PO3MOAUTY BIAMOBIAATBHOCTI; -
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pPECYypCHI PU3UKH — BUCOKI MTOYATKOBI BUTPATH Ha BIPOBAKCHHS, ITU(PPOBY
1HQpacTpyKTypy, HaBUYaHHS IMEPCOHAIY, KaJIpOBUH Ta OCBITHINA Ae(IIUT 1
BIJICYTHICTb HAJICKHOTO PIBHS KOMIIETEHTHOCTI, HEPO3YMIHHSI CY Tl M1XO.Y,
pI3HUI piBEHb 0013HAHOCTI; - IIU(PPOBI Ta CUCTEMHI PU3UKH — K10epOe3neka,
MOJIMBI1 3001 1udpoBuUx miarGopm, 1O MOXKYTh MapajizyBaTh CUCTEMY,
omip 3MiHaM, TPAJAUIIOHAII3M YHIPaBJIHIIB, CTpax BTPaTH MOBHOBAXKCHb,
caborax pedopm. HacTuHa pECHOHACHTIB IPSMO 3a3HaYae, 10 PU3HKIB «HE
O0auuTh» ab0 BBa)Ka€ iX CYTO TECOPETHUYHHUMH, IIO MOXKE CBIIYUTH PO
CJEMEHT 171eaizalii miIxoIy.

besnocepenuiii  10CBiA y4yacTi B MPOEKTAX 13 3aCTOCYBaHHSAM
€KOCUCTEeMHOTo miaxoay Mae MeHme 20 % omnuTaHux JIeprKaBHUX
CJTy>KOOBIIiB; TOHA/I MIOJIOBHUHA 3 HUX TaKOTO JIOCBIAY HE MAlOTh, 1€ YBEPTh
— He BHeBHEHI. OTxe ICHye CyTTeBa pO301XKHICTh MK IOCUTh CKPOMHOIO
MPAKTUKOIO 1 BACOKUM PIBHEM MIJATPUMKH Ha PiBHI EPEKOHAHb.

[Tonan 90 % pecnoHAEHTIB MPOSIBIIM 3al[IKaBJICHICTh Y HABYAHHI 3
€KOCHUCTEMHOTO I1JIX0/Ty, 800 TOTOBI PO3MISIHYTH TaKy MECIEKTUBY 3 METOIO
N1JBUIIEHHS [AHCIB y Kap'€pHOMY 3pOCTaHHI. A Ti, XTO «KaT€rOPUYHO HE
3aIliKaBJICHUI» MPAKTUYHO BIJICYTHI.

Haii6inpm O6axkanuii opmar — oHJIAWH-KypcH Ta BeOlHapu; naii —
CaMOCTIiHE BHUBYEHHSA MareplaliB Ta Maicrep-kiacu. OduHI ceMiHapu
[IIKaBJISITH MEHIITY, aJie TIOMITHY YaCTKy PECIIOHJICHTIB.

Y  BIIKPUTUX KOMEHTapsX PECHOHJCHTIB JOMIHYIOTh 3aluTH
«JII3HATUCh OLIbIIe», «IOITTUOWTH 3HAHHS», a TaKOXK HArojloCH Ha
HEOOXIIHOCTI PEAIbHOTO BOPOBAKEHHS, MOHITOPUHTY ¥  OLIHKH
€()EKTUBHOCTI €KOCUCTEMHOTO T1IX0/TY, a HE JIMIIIE HOTo JAeKIapaIliil.

TakuM yrHOM, OMUTYBaHHS JACP>KaBHUX CIY>KOOBIIIB, MPOBEICHE 32
METOJMKOIO SIKICHOTO ONWTYBaHHS, CBIIYMTH, IO €KOCHUCTEMHHUM M1IX1]
3arajioM NpPHUCYTHIN y mpodeciiiHOMYy IUCKYpCl MyOJIYHOIO yHpaBIIiHHS,
omHak OaxkaHo Moro momMOMoBaTH. JIns OUIBIIOCTI  ONMMTAHUX
E€KOCHUCTEMHUM MiAX1/ 3aJIUIIAETHCS PaIIe KOHIENTYaIbHOK PaMKOIO, HIXK
YCTaJCHOIO YMIPABIIHCHKOIO TMpakTukow. Lle mo3Bossie TOBOPUTH MPO
HasIBHICTh PO3PUBY MIK IHHOBAI[IWHUMH YIPaBIIHCHKUMHU YSIBJICHHSAMH Ta
(haKTUYHUM CTAHOM 1HCTUTYIIHHOTO BIPOBAKCHHSI.

BianoBijii peCroH/IEHTIB OKPECTIOI0Th YITKUI 3aUT Ha (POpMyBaHHS
KOMILUIEKCY KOMIIETEHTHOCTEH, HEOOXIIHUX [IJIs poOOTH B yMOBax
€KOCUCTEMHOTO miaxony. IIpoieMOHCTpOBAaHO TOTOBHICTh /10 HABYaHHS, 3
NepeBarol0 y nodaxaHHsIx OHnaﬁH-(bopMaTiB Ta TPAKTHYHO opieHTOBaHHx
porpam. Lle CTBOPIOE CIPHUATIUBI MepeyMOBH JUIA PO3pOOIICHHS ITBOBUX
OCBITHIX KypcCiB 1 mporpam IiJBUIICHHS KBamidikaiii aep:kaBHUX
CITY>KOOBIIIB.
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BUBIPKOBA CUCTEMA I'OCIIOJAPIOBAHHS B JIICAX SIK
OCHOBA HABJIMKEHOI'O 10 IIPUPOAU JIICIBHUIITBA
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npopexmop 3 HAyko8oi pobomu
lavnyy@gmail.com
Hayionanvnuu nicomexniunuu ynieepcumem Yxpainu, Ykpaina

HaGmwxkeHne n0 mpupoau JICIBHUITBO Oepe CBOi MOYATKU IIE 3
CEepEeIHBOBIYYS, ajieé MIMPOKY MOMYJSPHICTh 3HAMIUIO JUIIE B OCTaHHI
necSITUITTA. [TomToBXOM JIsl IIMPIIIOTO BIPOBAIKEHHS HAOIMKEHOTO JI0
OpUPOAU JICIBHUITBA Tochyxwmia koHdpepeHuiss OOH momgo cranoro
po3BuTKy B M. Pio-me-Kaneiipo 1992 p., ne Oynu nporosomieHi Jlicoi
npuHuunu. HaOnuwxeHe [0 NOpUpOAU  JICIBHULTBO  MAaKCUMAJIBHO
BUKOPUCTOBYE MPUPOAHI MPOLIECU POCTY, PO3BUTKY 1 B3aEMOJIT J€PEBHUX
BU/IIB 3 METOI0 (POpMyBaHHs 13 MiHIMaabHUMH (HIHAHCOBHUMH 3aTpaTaMu
MIIIIAHUX, PI3HOBIKOBUX, 3JOPOBUX Ta rOCIOAAPCHKO IIIHHUX JEPEBOCTAHIB.

[IpakTUYHOIO OCHOBOIO HAOIMIKEHOrOo A0 TMPHUPOAU JICIBHUIITBA €
BUOIpKOBa CHCTEMA TrOCHOJAPIOBAHHS Y nicax. BoHa cnpusie popMyBaHHIO
O10JIOTIYHO CTIMKMX Ta SKICHHX ,ZlepeBOCTaHlB 3a0e3neuye MPUPOIHE
MOHOBJIEHHSI MOJIOZOTO TOKOJIIHHS Jncy, 36ep1rae 610p13HOMaH1TTH 1
NOCUJIIOE TIPUPOJIOOXOPOHHI, 3aXHMCHI, PEKpealiiHo-0340pOoBYl Ta 1HII
KOPUCHI (PYHKIIIT JTICOBUX €KOCHUCTEM.

[Ipu BUOIpKOBIN CHCTEMI rOCIIOAAPIOBaHHS HeMae 000poTy pyOKH, a
TI011a pyOKH TOPIBHIOE TUIOII BChOTO TaKCAIIHHOTO BUILTY, 110 IO3BOJISIE
3arOTOBUTU 3HAUHY KUIBKICTh JIEPEBUHHU [IJI1  JIICOTOCIOAAPCHKOTO
HIMPUEMCTBA 4YM JIICOBJIACHUKA. 3amac JIepeBOCTAHY Ha JUISHIN, HE
ITUBJISTYUCh HA TEPIOAUYHE JIICOKOPUCTYBAHHS, IMIATPUMYETHCS CTaIUM
YIIPOIOBX CTONITh. oro BGJ‘II/I‘II/IHa 3QJICKUTh Bl TUIY JICYy 1 MOXE
xomuBatucss Bim 300 mo 500 m>. BaxknuBe 3HA4eHHS Mac JOTPMMAHHS
ONTUMAJIBHOTO CITIBBIHOIIEHHS MDK TpyHaMu JIepeB 3a TOBIIUHOI — Ha
pPOMIIOUMX I'PpyHTaX B rpyaoBux ymoBax 50 % Bijg 3amacy MarOTh CTAHOBUTH
rpy01 nepeBa 3 aiameTpoM Ha BUCOTI 1,3 M 52 1 Outbiiie cantumeTpis, 30 %
— cepedHl 3a TOBIIMHOI CTOBOYpH 3 miameTpom Bif 32 10 52 cm 1 20 % —
TOHKI JepeBa 3 TakcamiiiHuMm giameTpoM 31 1 MeHIe CaHTUMETpPIB. Y
CYTpYyAIOBUX YMOBax II€ CIIBBIIHOUIEHHS TPYIl AilaMETPiB CTOBOYpPIB MOXKE
ctaHoBUTH 40 - 40 - 20 %, a B cybopoBux tpodotonax — 30 - 45 - 25 %.

OntumanbHUN HTBOBUM JIIAMETP CTUIVIUX JIEpEeB CTaHOBUTH 60-70 cM
Ha Bucoti 1,3 M. Ile mo3Bossie JIiCOrOCNOAAPCHKUM MIANPUEMCTBAM YU
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JICOBJIACHUKAM 3HHU3WTH COOIBApTICTh 3aroTiBIIl JACPEBUHH, 30UIBIIUTH
4acTKy rpyOo0i AUIOBOI JEPEBHMHU Ta MOKpPAILYyE COPTUMEHTHY CTPYKTYpPY
3arOTOBJIFOBAHOT JIEPEBUHM, 1110 CTIPUsi€ 30UIBIICHHIO IXHOTO MPUOYTKY.

Jlnst ehexkTUBHOTO BUOIPKOBOTO rOCIOAapOBaHHS HEOOX1AHO BUACHO 1
paBWIbHO BIIBOJUTH JepeBa B pyOky. IlepiioueproBe 3HaueHHS Mija 4ac
BIJIBOAY JIepeB y pyOKy Ma€ MiATPUMAHHS ONTHUMAJbHOI BEPTHUKAIBHOI 1
TOPU3OHTANILHOI CTPYKTypH JepeBoctaHy. Ilepen BiIBeneHHSIM JEpeB y
pyOKy poOMThCS aHaIIi3 3arajibHOI CUTYyaIlii B JicocTaHi. JIICIBHUK OLIHIOE,
HACKIJIbKM JIaHUW JICPEBOCTAH BIJPI3HAETHCS BIJ 1J€ajbHOI MO
BUOIPKOBOTO JIICY 1 fIKAa CUTYyaIlis 3 MiaApocToM. [licas 1bOro OIIHIOETHCS
POJIb Ta 3HAYEHHSI KOYKHOTO JIEpeBa Ha JUISHII, 30KpeMa, 100 TOCATHEHHS
HUM IIJILOBOTO JllaMETpa, BIUIMBY HOTO BUPYOKH Ha PICT CYCIJIHIX JAEPEB i
H1JpOCTY Ta Ha 3arajibHy CTPYKTYpY JI€PEBOCTaHy. Takox 3BEpTarOTh yBary
Ha SKICTh CTOBOYpa, GOpMy KPOHHU 1 BEIMYUHY TTOTOYHOTO MPUPOCTY JACPEB
3a BUCOTOI0. OCOOIMBICTIO BHUOIPKOBOIO JIICY € Te, IO OKpPeMi JepeBa
MOXYTh 0Oararo JeCSATWJITh 3HAXOJUTHUCH I HAMETOM MAaTEPUHCHKUX
JIepEB, YEKAIOUM CBOTO IIAHCY HA BUXI1J Y IepIIui sipyc aepeBoctany. [Ticis
3pyOyBaHHS JepeB, 110 1X 3aTiHIOIOTh, BOHU MOYMHAIOThH IIBUIKO POCTH 1
JOTAHSIOTh 32 BUCOTOIO MTAHYI0Ul JIEpEBa.

3a BHOiIpKOBOi (hOPMH rOCTIOIAPIOBAHHS 3aBXKI1 OTPIOHO CIIIIKYBaTH
3a TUM, 4M 3a0€31e4y€eThCs Oa)kaHa KiJIbKICTh JEPEB Y HAMHMKUOMY CTYMEH1
TOBIIWHM, B1JI IKOTO 3aJI€KaTh BC1 1HIII CTyNeH1 TOBIIMHU. [1i]1 4ac KOKHOTO
npuiioMy pyOKH Ha AUISHII OJJHOYACHO BUPIIIYIOTh TaKl 3aBJaHHA:

1. CrpusiHHS TPUPOAHOMY TTOHOBJIEHHIO.

2. Jlornsan 3a KpaluMu AepeBaMH.

3. PeryntoBaHHsI CTPYKTYpHU J€PEBOCTAHY.

4. PyOka cTurmiux aepes.

5. IlianTpuMaHHs HAJEKHOTO CAHITAPHOIO CTaHy JIEPEBOCTAHY.

Jlns ycmimHOro npoBeieHHs pyoOku mnepedopMyBaHHS HEOOXiJTHO
pO3pOOUTH TMPABUIIbHY TEXHOJOTi0 pyOku. TpemtoBaiabHI BOJIOKH Yy
IEpKaBHUX JIicax TMOBHHHI OyTuW po3ramoBaHl yepes 40 wm.
Jlico3aroTiBeJIbHUM  MaIlllMHAM  JIO3BOJISIETBCS  pyXaTUCs  JIMIIE 110
TPENIOBAJIbHUX BOJIOKaxX, 00 He Oylo YIIUJIBHEHHS 1 €po3ii IPYHTY B
JicOCTaHax.

[Ticns mpoBeneHHsT PyOOK, OCOOJMBO BUPYOKHM TOBCTHUX JIEPEB,
301IBIIYETHCS  HAAXOJKEHHS CBITJa, TEIJia 1 BOJIOTHM IIJI HaMET JICY,
CTBOPIOIOTHCSI Kpallll YMOBU JUIsl TIOSIBU Ta POCTY MOJIOAOTO TOKOJIHHS
JIE€pPEBOCTAHY. Po3pijpkeHHST ~ AEpEBOCTAHIB  MOKpAIlye  TaKOXK
IUIONIOHOMIEHHS IEPEB, TOMY TPH 11 opmi TocmoapcTna B JIepeBOCTaHaX
3aBKIM € JOCTaTHS KIIbKICTh JKUTTE3AATHOTO CaMOCIBY 1 TMIIPOCTY
TOJIOBHUX JIEPEBHUX BU/IIB.
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Jlormsi 3a miApOCTOM IPOBOMASTH B HOTO KypTHHAX y PIK pyOKH, aje
BXKE I 9ac BereTaliiHoro mepioAy. BiH € MEHII IHTEHCHBHUM 1 TOMY
JICHIEBIINM TOPIBHSHO 3 TPAAUIIMHUMU pyOKamMu gomisiay. Mera norsiay
— peryitoBaHHS TMpupoaHoi audepeHiyamii aepeB (iXHbOT TYCTOTH),
BUJIOBOTO CKJIQJly Ta CIIPUSIHHS POCTY KpalllMX MOJIOAUX JIEPEB.

VY 3uMOBHII Mepioj MOIIILHO MPOBOAUTH OOpPi3yBaHHS HUXKHIX T1JIOK
10 BUCOTH 8-10 M y Kpalux JepeB CEPEIHbOTO SPYCY 3 METOIO TT1IBUIIICHHS
IIHHOCT1 JIEPeBOCTaHIB y MalWOyTHbOMy. [l 1BOTO 3aCTOCOBYIOTH
CIIeIiaJibHI PO3KIajHI ApaOWHHU Ta MUJIX 3 JOBTMMH PYYKaMH. 3apa3 BCE
OUIBbITY MOMYJSIPHICTH JJisi OOpi3yBaHHS TUIOK HaOyBalOTh '"HepeBHI
Benocunenn". PeKOMEHyeTbCs TMPOBOJUTU OOpI3yBaHHSI TIJIOK MpPH
niameTpi cToBOypiB Ha BucOTi 1,3 M 12-16 cMm. BaxkninBo Takok MaTu rocTpi
NUId, OO0 HEe BIAOYJIOCS 3MMpaHHS KOPU Ha CTOBOypax OuIS TUIOK, L0
1JITal0Th 00pi3yBaHHIO.

[HTEHCUBHICTH PYOKH PETYIIOETHCS BETUYUHOIO ITOTOYHOTO MPUPOCTY
1, 3a3BUYaii, MoBMHHA CTaHOBUTU 15-20 %. BoHa 3anexuth BijJ TUIY JIICY,
BIJIHOCHO1 TIOBHOTH, CaAHITAPHOTO Ta SIKICHOTO CTaHy JIE€pPEBOCTAaHY Ta
NOBTOpIOBAaHOCTI pyOku. [loBTOproBaTtH mOOPOBIILHO-BUOIPKOBY pPYOKY
noTpiOHO wyacTilie, HDK BKazaHO y Aitounx [IpaBuiax pyOOK TOJIOBHOTO
KOPHUCTYBaHHs B Tipchkux Jiicax Kapmar — depe3 5-10 pokis, a He uepe3 10-
20 pokiB.

OCHOBHUM CTPUMYIOUUM (PAKTOPOM IIMPOKOTO 3aCTOCYBaHHS
BUOIpKOBUX PYOOK y Jicax YKpaiHM € CKJIaJHICTh MeXaHizaiii poOiT i3
3aroTiBIIl JICPEBUHM, BIICYTHICTh TYCTOI MEpEXl JICOBUX JOpIr 1
BHCOKOKBaJI1(piKOBaHUX POOITHUKIB Ta HEJOCTATHA MOTHUBAIIiS MPAIlIBHUKIB
JIICOBOTO rOCIOAAPCTBRA.

BubipkoBy ¢opmy dicorocrnofaproBaHHs HE MOHa 3aCTOCOBYBATH
mabJIOHHO. 3aBXIU MOTPIOHO BPaxOBYBAaTH MICLEBI JICOPOCIUHHI Ta
€KOHOMIYH1 YMOBH.

[Tin yac nOoOpOBUILHO-BUOIPKOBOI pyOKH B JIEpPEBOCTAaHI HEOOX1IHO
30epiratd pIOKICHI BUAU AEPEB, YarapHUKIB Ta >KUBOTO HAJIIPyHTOBOTO
MOKPUBY, OXOPOHSITH PIAKICHI O10TOMH 1 3aJIMIIATH YaCTUHY MEPTBHUX Ta
BCUXAIOUUX JIEPEB JIJIsl MOKPALIEHHS O010p13HOMAHITTS Y JIicax.

JInst mmpiioro BOpoBaIKeHHsT BUOIPKOBOT JOpMH TOCIIOAapIOBAHHS
MOTPIOHO TEPETISIHYTH J11104l HOPMAaTHUBHO-3aKOHOJIaBUl aKTU YKpaiHu 1
3a0€3MEeUNUTH JIEPETYIIOBaHHS JI1COrOCIOIapChKOI AiSIITbHOCTI.
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JICOBIJHOBJIEHHS TEPUTOPI, 11O IOCTPAKIAJIN
BHACJIIIOK BOEHHUX 1IN
B YMOBAX 30HM IMOJIICCA YKPATHA

Jlesuenko B. B.!, kanouoam c.-2. nayx, ooyenm, Iypyucii P. B.%, ooxmop
ginocodii, cmapwuii euxnaoa; Ipomosuit €. M.", 3006y6au 0céimnbo20
cmynens 6axanaep; Azienko M. B.', 3000y6au océimnvo2o cmynens
baxanasp
waleriy07@ukr.net
'Hayionanonuii ynieepcumem « Yepuiziscokutl Kone2iymy
im. T. I Illesuenka
’Hayionanvnuil ynisepcumem 6iopecypcis i npupoooxkopucmyeanis Ykpainu

JlocnipkeHo TpOLIeCH  JIICOBIJIHOBJIEHHS COCHM 3BMYalHOI Ha

TEPUTOPISAX, IO MOPYIICHI JICOBUMHU TIOXKEKaMH, BOEHHUMHU JiIMH,
KOMaxaMu-IIKITHUKaM1, XBOpOOaMM JIICy Ta I1HTEHCUBHUMH pyOKaMu
TOTIISI LY.
[IpoBeieHO  JOCHIKEHHSI IOJA0 BIUIMBY POCTOBMX PEYOBHUH Ha
e(DEeKTUBHICTh YKOPIHEHHS CISHIIB COCHM 3BUYAMHOI Ta iX MPYXUBJICHHS B
yMOBax TEPUTOPIM, IO TMOCTpa)KAadu BHACIIAOK 30poiHOi arpecii pd
IPOTHU YKpaiHHU.

Jlicu 3aitmarore moHan 1/3 momii MOBEpXHI 3€MHOI CylIii, IO
BianoBigae 4,06 mupa. ra. 3a octanHi 30 pokiB BHACTIOK JIICOBUX TOXKEK,
crajaxiB 1HBa31i KOMax-IIKIJHUKIB Ta emiQIiTOTiii XBOpoO, BUpPYOyBaHHS
JICOBUX HAcaJkKeHb, a 3 24 nrororo 2022 poky micias TOBHOMACIITAOHOTO
BTOPTHEHHS p( HA TEPUTOPIIO YKPATHU - €KOLHIY, BOPOroM OYyJI0 3HUIIEHO
omu3zbko 420 muH. ra giciB (DAO, 2022). Ha tepuropii Ykpainu 10
NepUIOYepProBUX (PakTopiB, M0 3HAYHO 3MIHIOIOTH (DYHKIIIOHYBAaHHS Ta
OPUPOJHUIN CTaH JICIB, HaJEXKaTh JIICOBI MOXEX1, OOMOBI J1i, XBOpOOU
JIE€pPEeBOCTaHIB, 1HTEHCHUBHI PyOKHM Aorisny, KoMmaxu-mkigHuku [1]. Ipu
[bOMY HaroJIOIIY€ThCS, 10 HANUOIBII YyTIMBUMU JI0 3MiH €KOJOTTYHOTO
apeaiy, € IpupoaHi JicoBl ekocuctemu 30HU [lomicesa Ykpainu [2, 3, 4]. Ha
CHOTOAHINIHIM  JIeHb,  HaXadb, €(EKTUBHI  TEXHOJOTi  IIOJ0
JICOBITHOBJIEHHSI COCHOBHUX JIEPEBOCTAaHIB B YMOBaxX TEPUTOPIN mMicHs
BeJICHHS OOWOBUX il BiJcyTHI. Bce BuIlEBUKIAJEHE, SK B yMOBax
micokopuctyBanb, Il «Jlicu VYkpainu», Tak ¥ 00’€KTIB HPUPOAHO-
3anoBigHOro (ouay (I13dD) 3arocTpuino mnUTaHHS PO3POOKH HAYKOBO-
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NPaKTUYHUX 3aXOJ[IB Ta PEKOMEHJAAIIA 100 ONEPaTUBHOTO MPOBEIACHHS
JIICOBITHOBIICHHS [5].

[1ix yac mpoBeaeHHS AOCTIIKEHb MH BUKOPHUCTOBYBAJIM TUMYACOBI Ta
MOCTIMHI TPOOHI o1, 3aKiajeHi B nepiof 3 2019 mo 2021 poku B ymoBax
bimit: «OBpyIbKe creliani3oBaHe JIiICOBE rocnoaapcTBo» «OneBcbke JII,
«Haponumpke criemiangizoBaHe JicoBe TocmoaapcTtBo», «KopocTeHchbke
JICOMUCIUBChKE TrocnoaapctBo», «bimokopoBuiibke JII», «bepaudiBcbke
JII'», «PamoMHUIILIBLChKE JIICOMHUCIUBCHKE TOCIOAAPCTBO», «TeTepiBChKe
JII» «MaxkapiBcbke JII», a TakoK B yMOBax MOCTIMHUX MPOOHUX TLIOL]
ITeprancwsroro, Komnuiancekoro, Cene3iBChKOTO MPUPOAOOXOPOHHUX
HaykoBo-fmochiauux  Bigauiens  (IIHAB) Ilomicbkoro  mpupomaHoro
3anoBigHuka, Ta [IHJIB YopHOOMILCHKOTO pajiaiiitHO-eKOJOTIYHOTO
6iocepHoOro 3amnoBigHUKA.

[lin 4Yac o0OCTeXEHHs TMOPYIICHUX JIISHOK JIICOBUX 3€MENb
3aCTOCOBYBaBCS BUOIPKOBUI METOJ cioCTepekeHHs. [Ipu BUKOHAHHI pOoOIT
13 3aKjaJeHHss Ta ONHWCY MPOOHUX IUIONI, BUKOPUCTOBYBAJIUCS
3araJIbHOMPUUHATI MeToau [6], Takcallis 1epeBOCTaHiB Ta 00poOKa JaHUX
OpoBOAWIIM 3a MeToaukaMu [7]. OIllHKa CaHITapHOTO CTaHy JIepeB Ta
HACa/PKCHb MPOBOJUJIACH BIJAMOBIAHO 10 IIKadWd KAaTEropiii CaHITapHOTO
cTaHy niepeB [8]. MeTom010r14HO, BUPOIIYBaHHS MOCAJIKOBOIO MaTepiainy
COCHHM 3BHYAIHOI 3 BIJKPUTOI KOPEHEBOKO CUCTEMOIO MPOBOAWIOCH 3a
meronukamu bosipcekoi JIJIC HVYBill Vkpainu, a Takox B ymoBax
[TomichbKOTo MPUPOTHOTO 3aMOBITHUKA.

BupoiiyBaHHsi CISHI[IB COCHU 3BUYaWHOI 3 BIAKPUTOI KOPEHEBOIO
cucteMoro (BKC) 13 3acTtocyBaHHSIM KOMILIEKCY Olompenaparis
3MIACHIOBAJIOCH Yy JnBa eranu. Ilepmmii eram mnonsraB y BigOopi
OlompenapaTiB Ta iX KOHIEHTpAIN [Ji CTUMYJIIOBAHHS MPOPOCTAHHS
HACIHHS y BIIKpUTOMY IpyHTi. Bin0ip Oysi0 nmpoBeaeHO HAa OCHOBI OI[IHKHU
BIUIUBY KOXHOTO OlompemnapaTy Ha IMEpBUHHI POCTOBI MPOLIECH MPH
BUBEJICHHI HACiHHS COCHM 3BHYAHOI 31 CTaHy CHOKoro. Y Xomi
MPOPOIIYBaHHS HACIHHS, BUSHAYAJIUCS TaKi MOKA3HUKU: CXOXKICTh, EHEPTis
IPOPOCTAHHS, AUHAMIKA PO3BUTKY MPOpPOCTKIB. [IpopoliyBaHHS HACiHHS
3MIIMCHIOBANIOCA B JA0OPATOPHUX YMOBAaxX IMPU TEMIIEPATYPHOMY PEKUMI
2442°C, Bonorocti noBiTpst 60% Ta CBITIOBOMY PEXUMI HE MEHIIIE 8 TOAUH
Ha 700y, ocBimieHicTIoO B 250-300 mrokc. Jlnsi mpopolilyBaHHS HAaClHHS
BUKOPUCTOBYBaJIMCS 4amiku [leTpi 31 3MOUEHUMH AUCTUIIOBAHOKO BOJIOIO
Kpy’KKax (QUIBTPYBaJIbHOTO TMamnepy, Ha siki Oyno poskiageHo mo 100
HACIHUH, y 4-X KpaTHiil TOBTOPHOCTI KO>XHOTO BapianTa (Puc. 1).
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) NG i
Puc. 1 IlpopoiryBaHHs HAaCIHHSI COCHHM 3BHYAHOI B JIaDOpaTopHUX
yMOBax. (/[orcepeno — 6n1acHi HAyKo8i 00CIONHCEHHS).

BcranoBneHo, 1m0  HaiOutbml  €(EKTUBHUM  O10JOTIYHUM

CTUMYJISITOPOM IOJI0 TPOPOIIYBaHHS HACIHHS COCHU 3BUYANHOI 3
BUKOpucTaHux Hamu y gocmial («upkon» (0,02%), 1 «Bepsa» (0,25; 0,5;
1,0%))), npu excro3uiiii 3aMOYyBaHHSI HACIHHS Y PO3YMHAX MPOTAroM 3
roauH, OyB npenapat «BepeBa», 3 KoHIleHTpaltieto po3unny 0,5%. CXoxiTh
HaciHHA - 98,4%.
B pe3ynbrari AOCHIIKEHHS BIUJIMBY OlompenapariB Ha IPYHTOBY CXOXKICTb
HACIHHS Ta MOJAJIbIIY AUHAMIKY POCTY CISIHIIIB COCHU 3BUYAHHOI B YMOBax
BIJIKPUTOTO IPYHTY HamMu OyJ10 BCTAHOBJICHO, 110 13 IOCIIIKYBaHO1 JIIHIAKH
3actocoBanux OilomnpemnapariB («desit» - 0,1 %, «utoBiTy - 0,01%,
«upxon» - 0,02%, «Bepa» - 0,5%), HailOublly €(EKTUBHICTH MaB
npemapar «BepBa» (Puc. 2.). CigHIi cocHM 3BHYalHOI, /¢ HACIHHEBHI
Mmatepiai 0ysio oopooneHo 0,5% pozunnom, masiu 95,4% rpyHTOBY CXOXKICTh
1 He 3a3HaJu BIUTMBY 30yIHUKIB XBOPOO Ha paHHIX eTanax OHTOTEHE3Y.

el ,’;‘«. N
Puc. 2 JIBOTHM>KHEB1 CXOIM COCHH 3BUYANHOL
(L[icepeno — enacHi Haykosi 00CHiOHCeH ).
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BucHoBku.  BcraHoBieHOo, 1m0  OIOJOTIYHMI  CTUMYISITOP
MPOOPIIYBaHHS HACIHHS cOCHM 3BMYaiHOi «BepeBa» (0,5%), € HailOUIbII
e(eKTUBHUM JJIsI TIOSIBU JIPY>KHIX cXofiB. Busnaueno, mo «BepeBa» Ha
95,4% migBuiye TIPYHTOBY CXOXKICTh HACIHHS COCHHM 3BHYAMHOI.
ITinTBEepIKEHO, 110 3aCTOCYBaHHS IILOTO O10JIOTYHOIO Mperapary CIpHse
JUHAMIYHOMY POCTY CISTHIIIB COCHM 3BUYaHHOI B yMOBaX IIKUIKU 1-T0 POKY.
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VYK 630*431.1

BIIJIUB IIOTOAHO-KJIIMATHYHUX YMOB HA
IHIPOT'EHHUH CTAH JIICIB ITIOJICBKOI'O ITPUPOAHOI'O
3AINOBITHUKA TA A1l «cCHOBCBKAI'POJIICT'OCII»

Jleeuenko B. b., kanouoam c.-2. nayk, ooyeum, /xnceeaza I. B., kanouoam
neoazoeiunux nayk, Komnapeecoxka Y. M., kanouoam
cintbcbkoeocnooapcokux Hayk, Ocmpoyx O. M., 3000ysau 0c8imHb020
cmyneHs bakanasp
waleriy07@ukr.net
Hayionanvnuu ynisepcumem « Yepuiciscokuti koneziym»

im. T. I llleguenxa, Ykpaina

JlocnikeHo BIUIMB TOTOAHO-KJIIMATUYHUX YMOB Ha NPUYUHU Ta
HACJIJIKU JICOBHX MOXKEXKax, 0 BUHUKaAIH B niepiof 3 2016 o 2025 poku,
AK Ha TEpUTOPisix 00'€KTIB MpuUpoaHO-3anoBigHOro ¢GoHay Ilomickkoro
OPUPOJHOIO 3aloOBIHMKA, TaKk W B JicopocauHHux ymoBax JII
«CHoBchKarpodicrocn». Po3paxoBaHo, anpo0OBaHO Ta 3alpONOHOBAHO
MOJI0 MPOBEACHHA O0O0uucieHb GOopMyay po3paxyHKy KoediiieHTa
MOXKEKHOT HEOe3IMeKH IS JICOPOCIMHHUX YMOB Az, Bz, Cyiz sk
[Tonicekoro npupogaHoro 3anoBigHuka, Tak il 11 «CHOBChKarpomaicrocmy.
Po3paxoBanuii udpoBUil iHIEKC TOPUMOCTI JIiciB 30HU [[eHTpanbHOTO Ta
Cxignoro Ilomiccss Ykpainuw, moOymoBaHO Ta MpoaHaTI30BaHO Tpadiku
KUIBKOCTI W TUION] NPOWIEHUX JIICOBUMH IMOXKEKAMU Ha TEPUTOPIAX SK
IpUPOIHO-3anoB1HOTO (hoHy [ToMiCEKOTO TPUPOTHOTO 3aMOBITHUKA, TaK
it [II1 «CHoBchKkarposmicrocn» 3a mepioa 3 2016 mo 2025 pik. BuznaueHo
OpsIMHIA Ta 3BOPOTHIN BIUIMB MOTOAHO-KIIIMAaTUYHUX 3MIH HA BUHUKHEHHS 1
MOIITUPEHHS JIICOBUX TTOXKEK.

JlicoBi MOXex1 BIITPAIOTh BAXKIIUBY POJIb B CYKIIECIMHUX 3MiHAX Ta
TpaHcopmalisiX CTPYKTYpH JICIB, K B yYMOBaX OO €KTIB MPUPOIHO-
3anoBigAHOTO (HOHY, TaK i Jicorocnoaapchbkux Qi 300U LleHTpaasHOTO
ta CxigHoro [lomiccsa Ykpainu [1]. XapakTepucTHKHU JTICOBUX MOXKEK Ta iX
HACJIIKH Y PI3HUX perioHax YKpaiHu MarTh CBOI MIPOJIOT1YHI 0COOIMBOCTI,
a TOMYy Y KOXHOMY PerioH1 HEOOXiJHI CHUCTEMHI JOCIKEHHS 3 OILIHKH
BIUIUBY MOXKEXK HA JIICH 3 YpaxyBaHHAM MICLIEBUX JIICOPOCIMHHUX YMOB [2].
ITpoGneMu MpUPOTHUX MOXKEXK Ta iX BIUIUB Ha JIICOBI 010T€0LIEHO3H OYJIH K
HIKOJIU aKTyaibHUMHU B 1iep1oa 3 2016 o 2022 poku, Koyiu 4epe3 MaciiTadHi
NOCYyXW BUHHKAJIM JIICOBI MOXEXI HAa TEPUTOPIAX OO’ €KTIB HPUPOIHO-
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3amoBigHOrO  (oOHAY Ta Jicorocnoaapchbkux  (Gunii  PiBHEHCHKOI,
Kuromupcebkoi, KuiBcbkoi, YepHiriBcbkoi oOnacTeid, a 3 BTOPTHEHHSIM
Kpainu-arpecopa B Ykpainy 24 mtororo 2022 poky, iX KUIbKICTh 3pocia B 3
pasu [3]. XBuug jicoBux moxkex B 2023, 2025 pokax oxommia 0araro
perioHiB YKpaiHu Ta pi3HI OpUpoaHi 30HU. B yMoBax KutoMupiiuHu,
KuiBmmau, YepHITIBIIMHN 3a MOXKEKO-HEOS3TEUHUH mepiof] (3 KBITHS IO
#oBTeHb 2024 poky) Oyno 3adikcoBaHo 379 ocepenkiB JTICOBUX MOXKEK, a B
2025 poril ix KUIBKIiCTb gocsria 624. Bci BoHU Oyiiu BIMCBKOBOTO XapaKTepy
yepe3 maninHsa BIImA «I'epanb-1», «I'epanb-3», «I'epbepa-1», a Takox
BIy4YaHHs a0o0 majiHHS OajicTUYHUX pakeT kiacy «Ickanaep-M» 3
TepMOOapuIHO-GyTracHO0 00HOBOIO YaCTUHOK. MOHITOPUHTOBOIO TPYTOI0
3a(hIKCOBAHO, 110 BOTHEM ITiJ] 4ac JIICOBUX MOXKEXK 3a BUIIIEBKA3aHUM MTEP10/]
Oyso 3aumieHo 4 737,8 ra. miciB Ykpainu [4]. Mu BCTaHOBWIH, 1110 B IUX
MIPOTeHHUX YMOBAX TaK 3BaH1 HEJICOBI IUIOIII (TACOBUINA, TTOJIS, CIHOXKATI)
MOCTpakJIaJIM BiJ BIUIMBY BOTHIO BABi4l MeHIme. [{e o0ymMoBiIeHO THM, 110
BC1 BOHM MaJId 3HAYHO MEHIIY KIJIbKICTh HAKOMTMYEHUX TOPIOYMX MaTepialiiB
gyepes B CyXxoi 010MacH B MOCYIUTUBUM niepion [5].

Bci HaBenmeHi pe3ynbTaTd JOCHIIKEHb 0a3yroThCsd Ha 310paHuX
aBTOPCHKMX HAyKOBMX Marepiajiax Ha 0a3l MOCTIMHHUX Ta THUMYAaCOBHUX
MPOOHUX TLJIOII, 3aKJIaJICHUX B JIICOPOCIMHHUX YMOBaX MPUPOTOOXOPOHHUX
HAyKOBO-JOCHIIHUX BiAAlIeHb I[loJIChKOrO MPUPOJHOTO 3aloBiJHUKA,
bt (magmicaunTB) I{eHTpanbHoro Ta IliBHIYHOTO MiXKpErioHAJIBLHOTO
YOPABIIHHS JIICOBOTO Ta MHUCIMBCHKOTO rocrnogapcTBa, CTOIUYHOTO
nicoBoro oicy JIT «Jlicu Ykpainmy.

3a3aHayaemMo, 10 CHUCTEMAaTU4HI CIIOCTEPEKEHHS 3a JICOBUMH
MOXKEeKaMHU 3JIIMCHIOIOTHCS JIMIIE HAa aKTUBHO OXOPOHHHUX Jlep’kaBHOIO
JIICOBOIO OXOPOHOIO TE€PUTOPISX, IO OXOIUIKOE YACTHUHY 3arajbHOI ILIONI
aicoBoro gouay Ykpainu. [Ipore, Ha TEpUTOPISIX, 1O HE OXOPOHSIIOTHCS
4yepe3 psiji MPUYKMH, B TOMY YHUCII W iX 3aMIHOBAaHICTh, BUJY Ta MacIITaOu
JICOBUX TOXKEXK HE PEECTPYIOThCs. s BU3HAUEHHSI BIUIMBY IOTOJIHO-
KJIIMAaTUYHUX YMOB, a TaKOX BIMCHKOBMX PU3UKIB Ha BUHUKHEHHS MOXKEXK,
MU 3ICTaBUJIM KUIBKICTh JIICOBUX TMOXEX (J1aHl MO OOCTEeKEHUM 3i
conyTHUKoBOiI miardpopmu EtelSat W4 W7) 3 TeMneparypHuM pexxuMoM
Ta KUIBKICTIO OMajiB, mo Bumaiu 3a nepiog 3 2016 mo 2025 poxwu,
MOYMHAIOYM 3 KBITHS KOXKHOTO POKY Ta 3aKiHUyI04Hu KOBTHEM 2025 poky.
Hamu npomnoHyeThcss METOHOJIOTISE PO3PAaXyHKY KOE(IIIEHTa MOXKEKHOT
HeOe3neku (Kux), B AKUN PO3PaXOBYETHCS 32 (HOPMYJIIOIO:

KI’ZH = t*Kﬁre /L
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ne: Kun - KoeQiIieHT TMOXKEKHOI HeOe3NeKu; ¢ — CcepeaHbOMICSYHA
temmneparypa noitps, °C; Kfire — KJIaC TOPpUMOCT1 HaJIFPYHTOBOTO MOKPUBY
3eMHOI ITOBEpXHI 3a Tabauiiero 1; L — KUTBKICTh OmaiB 3a MiCSIlb, MM.

PesynpTaTd  po3paxyHKy KJacy TOXEXHOI HeOe3meku s
MOXKEKOHEOE3MEYHOT0 MEPIOAY K B JICOPOCTUHHUX YMOBaxX A3, B3, Co3
[Tomicekoro mpupogHoro 3amoBigHuka Tak i JIIT «CHOBCHKArposicrocm
HaBeAeHO y Tabmumi 2. 3 TaOMUIb BUJHO, IO KUIBKICTh OMNAJIB Ta
TEMIIEpaTyPHUM PEKUM B YMOBaX MOJIICHKOTO MPUPOIHOTO 3alOBITHUKA Ta
JIT «CHOBChKarpomicrocm» BC€ K TaKd CHPUSIOTh BUHUKHEHHIO Ta
MOIIMPEHHIO JIICOBUX MOXEX. Y TpaBHi Ta uepBHi 3 2016 no 2025 poku
CIIOCTEpIrajiocsi MaKCUMallbHa KUIbKICTh MOXeXK. I[lmoma BiIKpPUTOTO
ropinHs Oyja MakcuMalibHa y uepBHi. Y uepBHi 2021 poKy KUTbKICTb TTOXKEK
Oyna HaitoiabIIo0. CaMe B 1€l yac BiJ3HAYAETHCS MIHIMaIbHA KIJIbKICTD
onajiB,-MeHIie 1mm/micib. CepegHbpOMICSIYHA TEMIIEpaTypa ckiana +29,8

TenaeHIii BUHUKHEHHS JIICOBHX MOXEX 3a pokamu (3 2016 mo 2025
POKHM), B1IOOpa)KEHO Ha BIAMOBIIHUX JlarpaMax 3a KiJbKICTIO Ta TUIOIICHO
noxex. 3 puc. 1, 2 Buano, mo 3 2008 mo 2025 poku Wae MOCTYIIOBE
30UIBIICHHS SIK KUIBKOCTI JIICOBUX ITOKEXK, TaK 1 IX muiomil. Take sIBUIIE
MOKHA TIOSICHUTH ITOCTYIOBUM 30UIBIICHHSAM PIYHOI TeMIEpaTypH, TOOTO
HNOTEIUIIHHSIM KJIIMAaTy, BHACIIOK YOO MiABUIIYETHCS 3HAUEHHSI CYMapHOTO
Koe(dilieHTa MOKEKHOI HEOE3MEKH JIICIB.

Tabnuys 1
Kitac ropuMocCTi HAAIPYHTOBOTO MOKPUBY 3€MHOI ITOBEPXHI
Buo ma cman naorpynmoeozo nokpugy Koun
['pyHT 6€3 POCTUHHOTO MOKPHUBY 0
PocnunnicTh Ha mouaTkoBUX (pa3ax Bererarii 1
(BimpocTaHHs - I[BiTiHHA) 6€3 BiAmamy
PocnunnicTh Ha mouaTkoBUX (pa3ax Bererarii )
(BimpocTaHHsl - IIBITIHHSA), BiAnan 10 1 cm
PocnunnicTh Ha mouaTkoBUX (pa3ax Bererarii 3
(BipocTaHHsI - I[BITIHHSA), BIANA 10 2 CM
PocnunnicTh Ha mouaTkoBUX (pa3ax Bererarii 4
(BimpocTaHHsI - I[BITIHHSA), BiANA 10 3 cM
PocnunnicTh Ha mouaTkoBUX (pa3ax Bererarii 5
(BimpocTaHHsI - I[BITIHHA), BiAmas 6inbiie 3 cm
PocnuHHicTh B 3aBepiianbHuX (pa3ax Bererauii )
(uBiTiHHS-BiAMepaHHs), 0e3 Binmaay
PocnunHICTh B 3aBeplIabHUX (a3ax BereTarii 3
(uBiTiHHS-BiAMEpaHHs), Bianag 1 cm
PocnunHICTh B 3aBeplIabHUX (a3ax BereTarii 5
(uUBITIHHS-BIAMEpaHHs), BiANag 2 cM
PocnunHICTE B 3aBeplIabHUX (pa3ax BereTarii 6
(IBITIHHSI-BIAMEPAHHS), BiAMaa 3 cM

171



Buo ma cman nadrpynmoeoz2o nokpugy Koun
PocnunaHicTh B 3aBepiraiibHuX (ha3ax Bererarii 7
(uBiTiHHS-BiAMEpaHHs), Bianaj OinbIie 3 cMm
I'pyHT 6€3 pOoCIMHHOCTI, Biaman 1 cm 4
['pyHT 6€3 POCIMHHOCTI, Bignan 2 cM 6
I'pyHT 6€3 pOCIMHHOCTI, Biamaa 3 cM 8
['pyHT 6€3 pociaMHHOCTI, Biamaj Oiibmie 3 cMm 10
Tabnuys 2

CepenHi 3HaYEHHS JIICOMIOXKEKHOI 00CTAaHOBKHU Ta METEOYMOB

[Tomickkoro mpupoanoro 3anoBigauka, Il «CHoBchkarposicrocn (3a
2016 — 2025 pokn)

Micsi KisnbkicTs Ilaoura t, °C Onaau, Mm Kun=t*Kgire /L
POKY MoKexK, (IIT.) NokKexK, (ra)
KBITCHb | 5 334 8,2 25 o
) 2 (8in 0,45 no 39,5)

*{—=

TpaBeHb | 9 28,7 15,1 30,5 ?];L?) 9156’;0 92,5)
k5=

yepBeHb | 9 84,2 20 38,9 ?];ilﬂ 51 1[2(? ’1524)

* =

auness | 1 1,4 22,4 45,3 fBiil 12;0 117)
*k{=

ceprierb | 3 3,1 21,2 18,1 Z;ilg 51 523’(;5 122)

1,8*%5=9
BepeceHs | 1 2,8 14,5 21,5 (Bix 1 mo 61,5)
0,9%5=4,5
JKOBTE€Hb | 5 38,8 6,2 37.9 (ot 0,25 10 41)
HIPgos 1,14 1,25 1,32 1,27 1,37
KinpKicTh moXex, MIT. KoediuienT ropumocTi JiciB
140 600
120

100 / 500 —
- / 400 \\
60 / 300 \

40 \ / 200

/

0 '\'/T/' 3 L Li '\/' L L 0 T T T |\._|/|\|/| T T T
Poxn 2016 2017 2018 2019 2020 2025 Poxu 2016 2017 2018 2019 2020 2025
Puc. 1. Kinpkicts moxesx 3 2016 mo 2025 poku B Puc. 2. ¥ xoediiieHT ropiHHS 3a piK
ymoBax Iloicbkoro mpupoAHOro 3amoBiHUKA Ta (32016 mo 2025 poku) B yMmoBax
JIT «CHoBchKarpomicrocm» [Tonicbkoro MpUPOIHOTO 3aMOBITHUKA Ta

JIT «CHOBChKaarposic»
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Hapeneni no JXuromupchkiii Ta YepHITBCbKUN 007acTsAM JaH1
CBig4aTh MPO TICHY 3aJICKHICTh MOTOAHUX YMOB Ta 30UIBIICHHS KUIBKOCTI
JICOBUX mMOXexX. BcraHoBneHo, mo Ha Teputopii JKUTOMHpCHKOi, Ta
UYepnirisebkoi obnacti 3 2016 mo 2025 poku BinOyBaeTbCs AUHAMIYHE
30UIBIIIEHHS KUIBKOCTI JIICOBUX Moxex. [[iATBep/KEeHOo, IO 1€ HA MMy
MOB’SI3HA0 3 TMOCTYMOBUM 30UIBIICHHAM CEPEAHBOPIUHOI TEMIIEpaTypH
NOBITPsl, @ 3HAYUTH 3 TMOTEIUIIHHSAM KJIIMaTy, 1 SIK HacIIJOK LbOTO —
30UIBIIIEHHS CYMapHOTO 3HAYCHHS KOe(II[i€EHTAa MOXKEKHOI HEOe3MeKH.
Hamu miaTBepKeHO, IO UMM BHUIMUN IIed KOC(DIIIEHT, TUM OiibIe
BUITAJIK1B JIICOBUX ITOXKEX.
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JocnimkeHo epeKTUBHICTh BUKOPUCTAHHSA ()EPOMOHHMX MACTOK II0/I0
MPOBEJECHHSI €HTOMOJIOTYHOTO MOHITOPUHTY IIKIAHUKIB Jiicy B ymoBax (11
«CHoBcbKpaarpomicrocm». BceraHoBieHo, 1mo Metron (HepoMOHHOTO
MOHITOPUHTY € JOCUTh €(EKTUBHHUHN JIsi BU3HAYEHHS OUIBIIOCTI BUJIIB
MIKITHUKIB JIICY, 30KpeMa XBOETpHU3iB Ta JyOoigHuX. BcTaHoBieHO, 1110
BUKOpPUCTaHHA Oap’€pHUX (PEPOMOHHUX MACTOK € €PEKTUBHHUM METOAOM
00JIIKY YHMCEJIbHOCTI IIKITHUKIB Ta 3aM00IraHHIO X MAaCOBOTO MOIITUPEHHSI.

Jlicu VYkpaiHu € OZHUM 3 OCHOBHHUX BIJHOBIIOBAHUX IPUPOTHUX
pecypciB, a TaKOX HAWBAKJIMBIIINM HaIllOHATHPHAM 0araTCTBOM, IO Mae€
BEJIMKE 3HAUYEHHS IS CTAJIOT0 COLIAIbHO-EKOHOMIYHOIO PO3BUTKY KpaiHW,
3a0€e3Me4YeHHs] EKOHOMIYHOI, €eHEPreTUYHOI, €KOJIOTIYHO1, IPOJOBOJIBUOI Ta
cTpareriunoi 0e3neku [1]. Ha tepuropii Ykpainu y BUJI0BOMY CKJIa1 JIICIB
JOMIHYIOTh XBOWHI MMOPOJIH, Y TOMY YUCI1 COCHA 3BUYaiiHa (Pinus sylvestris
L.) - 48,7%, snuna eBponeliceka (Picea abies L.) - 9,3% BiANOBIAHO BiA
3arajibHO1 JIICOMOKpUTOL Tuiomi [2]. B octaHHi poku B jicoBoMy (QOHAL
VYkpainu BIAMIY€HO 3HUKEHHS O10JIOTIYHOI CTIMKOCTI COCHOBHUX JIICIB Ta 1X
MacoBe BcuxaHHs [3]. IlpuunMHOIO 3HMKEHHSA O10J0TIYHOI CTIHKOCTI
COCHOBMX Haca»K€Hb, 0COOJIMBO B MIBHIYHUX PETIOHAX KPATHU, € KOMILIECKC
CTPECOBUX AaOIOTUYHUX, OIOTUYHUX, AHTPONOTEHHUX Ta BIHCHKOBUX
(akTopiB, OCHOBHUMH 3 SIKMX € IIJIBUIICHHS TeMIIEpaTypu MOBITPSA Ta
3HM>KEHHS PIBHSI IPYHTOBHX BOJ| y BereTauiiiHuil nepioa [4]. ¥ 6i010r14HO
0CJIa0JICHUX COCHOBUX HACA/)KCHHSX BIJI3HAYAETHCA IOSIBA TA MOUIUPEHHS
BOTHUII[ MAaCOBOTO PO3MHOKEHHS ¥ MOIIMPEHHSI CTOBOYPOBUX IIKITHUKIB, -
HacamIepe], BEPIIMHHOTO Ta MIECTU3y0uacToro KOpOidiB, pPYyIOro Ta
3BUYANHOTO COCHOBOIO MWJIBIIIMKA, COCHOBOI COBKHM, COCHOBOIO IT’SIAyHA,
cocHOBOTO 1y00ina [5]. EbexkTuBHICT 3aXUCTY COCHOBHUX JIEPEBOCTAHIB B1/]
KOMax-IIKIJTHUKIB, ONEpaTHBHA JIOKadi3alllsl Ta JIKBIJAIlisS BOTHHUI iX
PO3MHOKEHHS MOXKJIMBI JIUIIIE IPU CBOEYACHOMY BUSIBJICHHI MOIIKOKEHUX
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HUMH HACa/’KCHb, 110 00yMOBITIOETHCS PEe3YIBTaTUBHICTIO
JI1COMATOJIOTTYHOTO MOHITOPUHTY, CKJIaJ0BOIO SKOTO € (hepOMOHHUM METO/I,
0 3IIMCHIOEThCA 3 BUKOPUCTAHHAM (PepoMOHHUX macTok [6]. Tomy,
(dbepOMOHHMI METOJ MOHITOPHUHTY IIKIJHUKIB JIICY, SIK OJUH 3 OCHOBHUX
O10JIOT1YHUX CIOCOOIB 3aXHWCTy COCHHM 3BHYAMHOI B IMIKIJIJIABHX
opranizamiB B ymoBax JIII «CHoOBChKpalarpomicrocm», € J0CHTh
aKTyaJIbHUM, JJOCTYITHUM 1 IEPCIEKTUBHUM, OCOOJIMBO B YMOBaX BOEHHOTO
crany [7].

Jlns  mpoBeneHHS JOCHIIKEHb 1O BHU3HAYEHHIO €()EKTUBHOCTI
(GbepOMOHHOIO METOAY MOHITOPUHTY MIKITHUKIB Jiicy B ymoBax JIII
«CHOBCBKpaiarposicrocm», Hamu 0yio Bigiopano 75-90 piuni, 610J10T14HO
ocyabieH1 A1epeBOCTaHr COCHU 3BUUaiiHOi. [Ipu nmpoBeneHHiI BUpoOyBaHb
dbepomMoHHMX Oap’€piB, MU BUKOPUCTOBYBaJIM ()EPOMOHHI MACTKU 7151 300py
CTOBOYpPOBHX IIKIJTHUKIB XBOMHUX Nopi] 3a pekoMenaamiamu YkpH/IUITA
iMm. B. I. Bucompkoro (M. XapkiB). depomoHHl mnactku (Oap’epn)
OCHAIyBaJIM JUCIIEHCOPAMH, L0 SIBJISIIOTH COOOI0 IUIACTHHY MOPHUCTOL
BICKO3M, MPOCOYEHY MEBHOIO (hEPOMOHHOIO KOMIIO3MIIIE€I0, Ta BMIIICHY B
MOJIIETUJICHOBY O0O0JIOHKY. JIJ1s TOCIiIKeHb OyJI0 BUKOPUCTAHO (hepOMOHHI
npenapatu «IIICBABOJI B» Ta «IIICBABOJI II», mo wmamu oauH
nucnercop, Ta «MOHBABOJI Iy, o Manu gBa AUCTIEHCOPH, - BEPXHIN Ta
HIDKHIN [5].

JI1s. MOHITOPUHTY YHMCEIBbHOCTI BEPIIMHHOTO Ta IMIECTU3yO04acTOro
KOPOi/liB, PYIOT0 Ta 3BUYANHOIO COCHOBOTO MHUJIBIIHUKA, COCHOBOI COBKH
COCHOBOTO TII’SiTyHa, COCHOBOIO JIy0oiga € BITYM3HSAHI (HEPOMOHHI
npenapatu [IICBABOJI ta IICBABOJI II». 3actocyBanHs pepoOMOHHUX
npenapatis [IICBABOJI B ta IICBABOJI I nposeneno B 75-90-piunux
cocHoBux HacamkeHHsx JII «CHoBcekpaiarposicrocm». OTpuMani
pe3yibTaTH CBIIYATh MPO BUCOKY €(PEKTUBHICTH (DEPOMOHHOIO Mpenapary
IHICBABOJI 1o BiAHOWIEHHIO A0 BEpPIIMHHOTO Kopoina. KinbkicTh
BIJIJIOBJICHHX 1MAgo BEPIIMHHOTO KOPOi/ia OAHIEI0 NACTKOIO 3 (DEPOMOHHUM
npenaparoM I[IICBABOJI B ckimagaB 45-62 ocoOuH. B KOHTPOJBHUX
nactkax Oyno BusiBieHo O - 4 ocoOuHHM. 3a BeCh Mepioj MOIIUPEHHS
BEPIIMHHOTO Ta IMIECTU3y04acTOTrO KOPOiiB B COCHOBOMY JEPEBOCTaHi, B
pO3pi3l MOHITOPUHTOBHX HAUISTHOK Nel (JcopociuHHI yMOBH Aj.3)
BIJIJIOBJICHO - 326 0COOMH BEPIIMHHOIO KOPOia, KOHTPOJIbHUMHU MAaCTKAMHU
OyJ0 BisIOBJIEHO Julie — 3-6 oco6uH. Ha MOHITOPUHTOBOMY MailIaHUYNKY
Ne2 (micopocnuuHi ymoBu Ba.3) Oyno BigmoiaeHo 163 ocoOuH pymoro Ta
3BUYAHOTO COCHOBOTO MWJIBIIIMKA, COCHOBOI COBKH, COCHOBOIO II’SITyHA,
COCHOBOTO JIy0oifa Ta 7 0COOMH B KOHTPOJBbHUX NacTkax 0e3 (pepoMOHHUX
JMCTICHOPIB BIAMOBIIHO.

3a pesyabraramMu OOJIKIB BCTAHOBJICHO, IO TIEpIIe TOKOJIHHS
BEPIIMHHOTO KOpoina Oysno HaiOuibll MacoBUM. Tak, B COCHOBOMY
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nepeBoctani 11 «CHOBchKpalarpomicrocm» Ha MOHITOPUHIOBIN AUISHIN
Nel Oymo BimjoBiieHo 267 ocoOuH, B aApyruil mepion 588 ocobunu. Ha
MOHITOPUHIOBOMY MaigaHuuky Ne2 Oyno BusBieHo 1612 ocoOunu
BEPIIMHHOTO KOpOija, a B Ipyruii nepioq 677 ocoOMHU, SIK BEPUIMHHOTO,
Tak i 34 ocoOuHM mecTn3y0o4acToro Kopoizaa.

Pesynbraru 3actrocyBanss hepomonHoro npenapary IIICBABOJI 111 B
yMOBax jJociigHoro wmakganumka Nel 3 MeTOw  TNpOBEICHHS
MOHITOPUHTOBUX TOCIHPKEHb IIKITHUKIB JIICY B COCHOBOMY J€PEBOCTaHI
CBiUaTh TNpPO T, IO 3a TMepioA TMONIMPEHHS BEPIIMHHOTO Ta
IIECTU3Y04acTOro KOpOiJliB, PYAOr0o, 3BHYANHOIO COCHOBOTO ITHMIIBIIHKA,
COCHOBOI COBKHM COCHOBOIO II'SiAyHa, COCHOBOIo jayb0oiga HaMu OyJo
BIJIJTOBJICHO 256 0COOMH, B TOM Yac SK KOHTPOJHHHUMH MACTKaMH JIHIIE 4
O0COOMHH.

BucHoBok. TakuM YMHOM MM BCTaHOBWJIH, 10 ()€POMOHHI IIpeIIapaTu
ITICBABOJI B ta IIICBABOJI 1II, matoTh BHUCOKY €(PEKTHUBHICTH OO0
MPOBEJICHHSI €HTOMOJIOIYHUX MOHITOPHHIIB 32 TAKUMU IIKITHUKAMU JIICY
SK BEPIIMHHHM Ta MIECTU3YOUaACTUI KOPOil, pyAHil Ta 3BUMAHUN COCHOBUI
NUJBIIMK, COCHOBA COBKa COCHOBHMH IT’SIAYH, COCHOBHH JyOOiS.
JlocaikeHo, MO KUIbKICTh OCOOMH PyIOro Ta 3BUYAMHOTO COCHOBOTO
MUJIBIIMKA, COCHOBOI COBKM COCHOBOTO IT’siAyHa, COCHOBOTO JIy0oina,
BIIJTOBJICHNX (DEPOMOHHUMH IMAaCTKaMH 3HAYHO BHIII, HXK B KOHTOJBHHUX
nactkax 6e3 pepoMoHiB.
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HPUPOJHO-KIIIMATHUYHI TA T'TJPOPIZNUYHI
OCOBJIMBOCTI JIICOBUX BOJTIOTHUX EKOCUCTEM
HOJICBKOI'O ITPUPOJHOI'O 3AITOBIIHUKA

Jleeuenko B. b., kanouoam cinbcbk020Cn00APCbKUX HAYK,
Cepzecea /l. @D.,; 3000y6au 0c8imHb020 cmynens 6axkaiasp,
Jozomep A. I., 3000y6au oceimHb020 cmyneHs 6akaiasp
waleriy07@ukr.net
Hayionanvnuu ynisepcumem « Yepuiciscoxuti koneziym»
im. T. I lllesuenxa

BuB4yeHO BIJIMB MOTOAHO-KIIMAaTUYHKUX 3MiH Ha OOJIOTHI €KOCUCTEMU
Ileprancekoro, Komnwumancekoro, Cene3iBCbKOO — MPUPOIOOXOPOHHUX
HAYKOBO-JIOCIIJIHUX BIAJAI€Hb [l0/IIChKOrO MPUPOAHOrO 3aroOBIJHUKA.
JlocaiKeHO ~ 3aKOHOMIPHOCTEW  YTBOPEHHS, T1APOAMHAMIKA  OOJIT,
3a00JI0Y€HUX JIICOBUX €KOJOT1uHMX JIaHAmadTiB [oaicbkoro mpupoaHoro
3al0B1THUKA, K BaXKJIMBOT0 O10€HEPIeTUYHOrO0 KOMIIOHEHTa 30HHU [lomiccs
VYkpainu, Ta HOCis 3HaYHOTO 00CcATYy MpupoaHOTo O1opizHOMaHITTA [lomiccs
YKpaiHu.

bonotHi nicoBi ekocuctemu [loiichkOro MpUpOIHOrO 3amOBIIHUKA
BIJIITPAIOTh BAXKJIMBY BOJIO-PETYIIIOIOUY Ta MPUPOAOOXOPOHHY podib [1]. Bei
BOHU € I[IHHOIO €KOJIOTIYHOIO 0a3010 JJIsi MPUPOJHO-3aM0BIIHOTO (DOHIY
3oHu LlenTpansHoro Tta CxigHoro Ilomiccs VYkpainu. BoaHo-0010THI
exocuctemu  Ileprancekoro, Komwmmiancekoro Ta  Cene3iBChKOTO
NPUPOAOOXOPOHHUX HayKoBO-mocaigHux BinaueHs (ITHZIB), Bimirparotsb
BaXKJIMBY POJIb Y (POpMyBaHHI PIYKOBUX, BOJHO-OOJIOTHUX, JIICOPOCIUHHUX,
npupoaHo-exkonoriynux Gopmaniid 3o Ilomices Ykpainu [2]. Tomy, Ha
CHOTOJHIIIHIA JI€Hb 4Yepe3 IMOrOJHO-KIIMaTU4YHI 3MIHM, 3MEHIICHHS
TPUBAJIOCTI JOIIOBOrO MEPIOAY, MEPECHXaHHS OOJIT, CIOCTEPEKEHHS 1
BUBUCHHS iX (priopu, hayHu, MOBEPXHEBOTO Ta MIATPYHTOBOTO BOAOCTOKY, a
TaKOX CTaHy TOP(OBHIIL € JOCUTh MEPCTIIEKTUBHUM M HeoOX11HUM [3]. Bce
1€ B MOAAIBIIOMY JaCTh MOXIJIMBICTh PO3KPUTH OCOOIMBOCTI Cy4acHOTO
dbopmyBaHHs Ta ekosorii 6omiT 30HM llomiccs YkpaiHu, MPUOUHUTH 1X
3HEBOJHEHHSI, YHEMOKJIMBUTH BUHUKHEHHSI Ta MOIIUPEHHS JIICOBUX MOMXKEK
[4]. EkonoT14HHI MOHITOPHUHT JIICOBHUX 00J0THUX OioreHo31iB Ilojichkoro
IIPUPOTHOTO 3aMOBIAHUKA JACTh MOXKJIMBICTH O1JIBII JIE€TAIFHOTO BUBYCHHSI
MOCEJICHb, JKUTTEAISILHOCTI 000pa piukoBoro [5].
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HocnimxenHss 1o BuBUYeHHIO OomiT [lojichbkoro mpUpOIHOTO
3aMoBITHUKA MPOBOJIMIUCH HA 3aKJIQJICHUX MOCTIMHUX MPOOHUX IUIOIIAX,
momero Bix 0,5 1o 1 ra. B mcopocauHANX yMoBax Bs.4, Cy.s5 [leprancekoro,
Konuiianchbkoro  MmpuUpoOAOOXOPOHHUX  HAYKOBO-JAOCHIAHUX  BUIJUICHB
ITonicekoro mpupoaHOro 3amoBigHuKa. I1ix yac mpoBeAeHHS AOCHIIKEHb
HaMH BHUBYAJIMCH JIICOB1 OOJIOTHI €KOCHCTEMH 3 PI3HUM PEKUMOM BOJTHOTO
KUBJICHHSI Ta TiApoMopdHicTIO TpodoBux rpyHTIB. Takok Hamu OyJ0
BUBUCHO Tirpo- W TiApoiibHY POCIUMHHICTE B YMOBaX OJITOTpO(HOTro
«KypaBIMHOBOTO 60JI0TaY, a TAKOXK Me30TpodHOro «HoCcHIIOBOro 60I0Ta.
Mu npoBenu IOCHTIKEHHS T1pOo(I3UYHUX MPOIIECIB JICOBUX OOJOTHUX
€KOCHUCTEM 3 PI3HUM CTYNEHEM TiApOMOpP(PHOCTI OOJIOTHUX TPYHTIB [3].
KpiM mporo moCHDKyBaMCh TPOIECH, SKI MPOXOASTh B OOJOTHUX
€KOCUCTEMAx, 1110 B CBOIO UEpry JexkaTb B OCHOBI YTBOPEHHS OUIBIIOCTI
oomit 3oHM IlentpansHoro Ta CxigHoro Ilomiccs Vkpainu[4]. s
MPOBEACHHS 00JIKIB MU BUKOPUCTOBYBAJIM METOJUKY OOCTEKEHHS TPOOHUX
IJIOMI JIICOBUX MacuBiB [3]. Pe3ynbratu cnocTepexeHb 3almucyBaluCh B
peecTpaliiHuil KypHald MPOBEACHHS JOCTIKEHb. BU3HAUCHHS CTyNeHs
3a0010Y€HHSI TEPUTOPii MOBOAWIM 3TIHO TIIAPOMETPUYHOI  IIKAIH
BU3HAYEHHS 00JIOTHUX exkocucTeM [2]. Knacudikaiiiro 60JI0THUX €KOCHUCTEM
BU3HAYaJIU 32 pOCIUHAMU-1HAUKAaTOpamu |2, 4].

OzepHuii Tun yTBopeHHs 6osota (Puc. 1) tocuth po3noBCIOIKEHUN B

Puc. 1 Jlicoe onirorpodHe «KypaBiarHe 00JI0T0» 03€pHOTO TUITY
(L[icepeno — enacHi Haykosi 00CHiOHCeH ).

O3zepa 3amoBiHMKA B CBOiM OUIBIIOCTI MarOTh JIHOJOBUKOBE YH
KapcToBe TOXo/KeHHs. [lig BIJIMBOM 3MIHM KJIIMary BigOyBasiocs
OOMUTIHHSI 03€p, 1 3aCElICHHSl iX pOCIMHAMHU, BIIMHUpPAHHS W omagaHHS
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3UIMIIKIB  SIKMX TPU3BENIO JI0 YTBOPEHHS MYJHUCTOTO CalpOIeio
MOTY>KHICTIO Tonekyau 1o 0,8-1,5 M, a Ha AESKUX CTapux O3epax, MOHaT
2 M.

Topdu Mezorpodroro «Mocumnosoro Gonora» (Puc. 2), Iomicbkoro
MIPUPOTHOTO 3aMOBITHUKA, B CEPEAHBOMY MICTATH: 1,82-3,46% azory, 1,42—
3,90% kanblio, 0,26-0,42% docdopy, 0,19-0,51% xanito. Ix 30mbHICTS
CTaHOBUTH B Mexax 5,63—12,35%, ane yacto BoHa OyBae BUIIOIO Yepe3
3HEBOJIHCHHS Ta IePECUXaHHs BHACIIAOK MOTOHO-KIIMTUYHHUX 3MiH.

e ST YR S A
Puc. 2 HaniBnepecoxie, nparoBuHHE, Me30TpOodHE
«Hocumnose 00510T0» (/oicepeno — 6nacHi Hayko8i 00CHiOHCEHHS).

Mu BcTaHOBMIIH, 1110 JTicoBi 60J0Ta (Puc. 3.) MUCTsIHO-TICOBOT rpynH
B THIIaX YMOB Miclis3pocTaHHs By.s, Cs.5 BKIIIOYAIOTh BOJHO-IPAarOBUHHO-
OOJIOTHI yIPYIIOBaHHS, B SIKMX MEPEBAKAIOTH MTUPOKOJIMCTIHI
JICOyTBOPIOIOU1 MTOPOJIH, BIIbXa YOpHa (KJIekka), Oepe3a moBucia, ocuka V
Ta Va kjacy OOHITETY.

179



y Bog0300p1 piuku bonoraus I1oaichbkoro NpupoHOIro 3aroBiIHUKA
(Licepeno — enacHi HayKosi 00CAI0NCEeHHS).

Bi1bX0B0O-0CHKOB1 J1iCO-00JIOTHI €KOCHCTEMH JOCHThH IIOIIMPEHI B
ymoBax Konumancekoro ta CenesiBcbkoro ITHJIB, ne ix ¢itoneHo3u
3aiiMaroTh OJIM3bKO 36 Ta.

XapaKkTepHOIO PUCOI0 BUILXOBUX Ta OCUKOBUX ME30TPO(PHUX OOJIT €
pPO3MOJIT iX MOBEPXHI HA MAaJIO3BOJIOXKEHI MPUCTOBOYpPHI IMiABUILCHHS
(CBOro poay CyXoaulbHI OCTpIBIIl), 1 JyXKe€ 3BOJIOKEHI a00 0OBOJHEHI
MOHWKEHHS MDK HUMH, JI€ TIMOHA JparoBUHN MOXxe caratu 10 60-80 cwm.
BuchHoBku. JlochiieHHSIMH BCTAHOBJICHO, IO B yMoBax Ilepracekoro,
Konumancekoro, CenesiBcbkoro I[IH/IB HaitOinpmioMy KiIiMaTUYHOMY
BIUTMBY MiJJIAI0ThCSA caMe Me30TpodHI O0J0THI ekocucteMu. BuszHaueHo,
o mnepecuxaHHs Me3oTpopuux Oomit Ilojgickkoro  MmPUPOIHOTO
3aMOBITHUKA PI3KO 3HUXKYE BOJHE KUBJICHHS (TIOBEpXHEBUN Ta
OIACPYHTOBUHM CTiK) Manux pidok Ilomiccs, a came: YOopts, llepra,
bonotnunst ta XomoOuuus. [oBemeno, mo B ymoBax Ilosichkoro
OPUPOJHOTO  3aloBiAHUKA JYyK€ HEOOXITHO BECTH  TiAPOJIOTIUHI
CIIOCTEPEIKCHHS 32 CTAaHOM OOBOAHEHOCTI BOJHO-OOJIOTHHX €KOCHCTEM, a
came: oJirorpodHoro - « KypaBiuHoBOro 000Ta», a TAKOX ME30TPO(PHOTO
— «MocumoBoro 60710Ta.
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AHAJII3 METOJIOJIOI'T TA 3ACTOCYBAHHS
IIUPOPOBI3AILIII B OIIIHII OB’EMY KPYIUINX
JIICOMATEPIAJIIB COCHHU 3BUYANHOI B YMOBAX
I « CHOBCBKATPOJIICTOCII»

Jleeuenko B.b., kanouoam ciibCbKo20CN0O0APCbKUX HAVK,
Tpogpumenko I1.1., 0okmop cinbcbK020CN00APCHKUX HAVK,
Kywinapvosa H.M., xkanouoam nedazoziunux nayx,; Illapxomeus /1. B.,
3000y8a4 0CBIMHL020 CMYNneHs 0aKaiasp
waleriy07@ukr.net
!Hayionanonuii ynieepcumem « Qepniziecokuii koneziymy
im. T. I lllesuenxa, Yxkpaina

Hocmimkeno MeToau nubpoBOi OIIHKKM 3aTrOTOBJICHUX XJIUCTIB COCHHU
3BuuaiiHoi B ymoBax JIII «CHoBchkpaiarposicrocm». BcTaHoBIEHO, 1110
4yepe3 CYTTEBY HEOCKOHAIICTh METOJIMKY BU3HAYEHHA 00’ €MHHUX BEIUYUH
KyOoMacu J€peBUHHU B KPYIJIUX JicoMarepialiax, iCHye 3HauHa CTaTUCTUYHA
noxuOka. BcTaHOBIEHO, 10 OCHOBHOI NPUYMHOIO MOSIBU IU(DOPOBUX
NOXMOOK y BHU3HAUYCHHI 00 €My XJIMCTIB € 3aCTOCYBaHHSA pI3HUX HE
CUHXPOHI30BaHMX HOPMAaTUBIB Ta METOJUK BHU3HAYEHHS 00'eMy
3aroTOBJIEHUX COCHOBHUX XJIUCTIB.

BaxnuBe 3Haue€HHS B JIICOBOMY TOCIIOAAPCTBI Ta JI€PEBOOOPOOHIN
IPOMHUCIIOBOCTI, Ma€e HUPPOBUI 00K Jiconpoaykuii [1]. BiH moBuHeH
OyTH YITKMM, TOYHUM, MAKCUMAJILHO CIIPOILEHUM 1 HE TPYAOMICTKUM [2].
CucreMa 00JIKy 3aroTOBJIEHOI JIICONMPOAYKIIII MOBUHHA OyTH HACKPI3HOIO
[3]. 3rigHO 3 1i€l0 HOPMATHUBHOIO BUMOIOIO B JIICOBOMY TOCIOAApPCTBI
VYKpaiHu KO’KEeH 3arOTOBJICHUM HA JTICOCIYHIN AUISHII COPTUMEHT a00 XJIMCT
MOBUHEH OyTH BUMIPSHUM 1 BHOCEHUM B €JIEKTPOHHY 0a3y 001Ky A€PEBUHU
[4]. IIpu upomy Jicomarepialii MOBUHHI MaTH 3aKpIIJIEHI O3HAKU OOJIKY
0e3 myOIJIIOBaHHSI HaBEJICHUX BUIIE OMEpalli, 0 A€ MOXIUBICTh SIKICHO
BUKOPUCTOBYBATHU iX 3a npusHadeHHsM [5]. B mepiog 1999 nmo 2001 poku
TEXHIYHUM KOMITETOM YKpaiHh 31 CTaHAapTH3allii JIICOBUX PECYpPCiB,
VYKpalHCbKUM JI€pKABHUM MPOECKTHO-MOIMIYKOBUM 1HCTUTYTOM JIICOBOTO
rocnogapcta, HYBill Ykpainu O0yno po3po0aeHo 1 BBEIEHO B JIIF0 HAKa30M
Bia 5 kBiTHA 2001 poky Ne 150, JICTY 4020 - 2001 «Jlicomarepianu KpyTiai
Ta MWIstHI». Metonu oOMiproBaHHSI Ta BU3HaueHHA 00’eMiB. YacTuHa 2.
«Jlicomarepianu kpyri» [6]. Ilpore Ha ChHOrOAHINIHIA JE€HH 4YacTO
BUHUKAIOTh 3HAYH1 PO301KHOCTI y HU(PPOBUX METOAAX BU3HAYEHHS 00’ €My
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COPTUMEHTIB, @ 0COOJIMBO XJIMCTIB COCHU 3BUYANHOI, K MOIITYYHUM, TaK i
rpynoBuM criocooom [7]. Tomy cborojiHi B yMOBax BiliHU € aKTyaJbHUM
NUTAaHHS OMUMI3alli MeToMoNorli HUGPOBOTO BHU3HAYEHHS 00’€eMy
COPTUMEHTIB Ta XJHMCTIB COCHM 3BHUYaiHOi Ha npukimagi I
«CHOBCBKpalarposicrocm.

Jlnst Bu3HaueHHs1 00’€My XJIHMCTIB COCHHU 3BHMYaifiHOi B ymoBax JII1
«CHOBCBKpaarpoicrocn» MU BHUKOPUCTOBYBalWb LUPPOBY METOAY
oOMIpy KpyDJIMX JIICOBUX MarepiaiiB cocHH 3Bu4ainoi 3a JJCTY EN 1315-
2-2001, Knacudikamis 3a po3mipamu. Yactuna 2. Kpymii jicomarepianu
xBorHux mopix (EN 1315-2:1997, IDT), a takox JACTY 4020-2-2001
(prEN 1309-2:1998), Jlicomarepianu kpyrnm Ta nuisiHl. O0’€M KOXKHOTO
XJINCTa BU3HAYABCA S5 PI3HUMH METOIaMU: 3a CKJIaaHow0 ¢popmyroro ['ybepa,
3a npoctoro Gopmynor ['ybepa, 3a dopmynoro Ilidpdens, 3a popmynoro
[IBike Ta dopmynoro CmamiaHa. B IOCHIIKEHHSX BUKOPUCTOBYBAJIACH
apxiTekTypa nporpamu «EjaexkTpoHHuUM 001K 1epEBUHNY.

JlocnipKeHHsIMA HOPMAaTUBHOT 0a3u 1040 00Ky Ta 00iry 1epeBUHU
Oyno BcraHoBieHo, 1mo B yMoBax JII «CHoBchkpaiarposmicrocm»
BiamoBigHo 10 JICTY EN 1315-2-2001 «Knacudikamis 3a po3Mipamm.
Yactuna 2. Kpyrmi sicomarepianu xpoitHux nopia (EN 1315-2:1997, IDT),
METOIM BHUMIPIOBaHHSA OOCATY XJIUCTIB MOAUISIOTH HA: TMOIITYYHUH -
TI03BOJISIE BUMIPATH 00’ €M OKPEMOTO XJIUCTA COCHHU 3BHYANHOT; TPYTOBUH -
JI03BOJIIE BUMIPSITH 00'€M CKJIaJCHUX OJWH BIIHOCHO OJIHOTO XJIUCTIB Y
mavili, makeTi Ha aBTOMOO1TI, 3alI3HUYHIN TIaTdopmi, ydKy, mrTaden Ha
cKJ1al (3emil), (Haji — «1radenby).

Bceranosneno, mo B ymoBax /Il «CHoBChKpaifarposicrocmy, BUOIp
METOJTy BUMIPIOBAHHS 00’€MY XJIHUCTIB, a IPU IPYyNOBUX METOAAX, - BUOIp
MOIITYYHOTO BUMIPIOBAaHHS 00’ €MIB 3aroTOBJICHOI IEPEBUHU Ta BHECEHHS B
mudpoBy 0azy €JNEKTPOHHOTO OOJIKY Y3TOKY€EThCS JIOTOBOPOM 3
nocrayajgbHuKoM. [Ipu mpoBeneHHI BUMIPIOBaHL OO0 €MY XJIMCTIB COCHH
3BUYANHOI MOLITYYHUM METOJIOM, BU3HAYaIOTh iX JlaMeTp Ha BijactaHi 1,3
M BiJl HUKHBOTO TOPIIS (KOMEJIs), BAKOPUCTOBYIOUHM €JIEKTPOHHI KyOaTypHi
Ta0auIll 00’€MYy XJIMCTIB JJI1 COCHU 3BHUYAMHOI 3 IMOJLIOM IO pO3psaax.
Jlonyckaetrbcsi BU3Ha4eHHs 00'emiB npu 001Ky 100 1 Oinbliie XJIUCTIB 3a
JlaMeTpaMy HIDKHIX TOpIiB. [ 1mboro, 3a pe3yiapTaTaMH BUMIPIOBaHb
MOKa3HUKIB, 1[0 HaW4acTillle 3yCTpi4aroThCsi, BUOPAHUX 3 ypaxyBaHHSIM
KOHKPETHUX YMOB BHUMIPIOBaHb, (OPMYIOTh €JIEKTPOHHY TaOIUIIIO
nepeBiAHUX KOe(IIIEHTIB, 1110 TTOKa3y€ CIIBBIAHOIICHHS J1aMETPiB XJIUCTIB
Ha BijcTaHi 1,3 M BiJi HUKHBOTO TOpIS (KOMENs) A0 AiaMETPIB HUXKHIX
TOPIIB XJIMCTIB COCHHU 3BHUYaiiHOi. O0'éeMM YAaCTHH XJIUCTIB, 11O MAalOTh
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JlaMeTpHu BEpXHIX TopiiB Oinbmie 0,4 M TOBIIMHM Ha BijacTaHi 1,3 M Bif
HWKHBOTO TOpus (koMmensi), BuszHadaroTh 3a JICTY EN 1315-2-2001
«Knacudixkaris 3a posmipammy. Yactuna 2. Kpyri sicomarepianu XBOHHUX
nopig (EN 1315-2:1997, IDT), skuio po3mipu He nependadyeHi B 1bOMY
craggapti, abo 3a JICTY 4020-2-2001 (prEN  1309-2:1998)
«Jlicomarepianu Kpymii Ta nuisiHD. Metonu oOMiproBaHHS Ta BU3SHAYCHHS
o0'emiB. Yactuna 2. Jlicomarepianu kpyrii. Ilpu oTpuManHi cepeaHix
TOBKHUH, 1[0 BUXOJSTh 3a 1IHTEpBa OJHOTO PO3psy, a00 JieKaTh Ha MEXIi
JIBOX PO3PsIiB, MPOBOJAATH MOBTOPHI BUMIPIOBAHHS JOBXHUH IHIIUX I'SITH
BUMAJAKOBO BUOpPAHMX XJIHUCTIB 32 TUMHU X CTYNEHSIMU TOBIIMHHU, Ta 3a
pe3yibTaTaMyd BCiX BHUMIPIOBaHb 3HAXOASATh PO3psia. Y pa3i MOBTOPHOTO
OTpHMAaHHSI CePeHIX JTOBXKHH, III0 BUXOJATH 3a IHTEPBal OMHOTO PO3PSIY,
OOYHUCITIOIOTh CEpeHE 3HAUCHHS TOBIIMHU 1 JOBKHHU BCIX BUMIPSHUX
XJIUCTIB 32 AKUMH BU3HAYAIOTh PO3PS.

[Ipu 00Ky 3aroToBJIEHOI JEPEBMHHU TPYHNOBUMH METOIAMH,
BU3HAYEHHS 00’ €My XJIUCTIB 3a €JICKTPOHHUMHU KyOaTypHUMU TaOIUISIMH,
B ymoBax J[II «CHOBChKpailarposicrocm» BHKOPUCTOBYIOTh ISl BCiX
3arOTOBJICHUX Ha JICOCILI XJIUCTIB, ajié KpiM THUX, IO BIAHOCATBHCSA [0
I[IHHUX TOpPIiJ JepeBUHU (y0 3BUYANHMM, MOJpPUHA €BPOIEHCHKA 1 T.1I.).
30kpeMa, CJIiJT aKIEHTYBaTH yBary, 1o Jyis TOYHOTO BU3HAUYEHHS KyOoMacH
JIEPEBUHU, JOBXKHUHY INTA0ENs XJHCTIB BUMIPIOIOTh 0€3 BpaxyBaHHS
YOTUPHOX HANO1IBII BUCTYIIAIOUUX XJIUCTIB 3 KOKHOTO TOPIIs mtadess. s
IIOTO POOJATHCS JB1 MO3HAYKHU JTIOMIHECIIEHTHOIO aepo30JibHOIO (hapOoto,
10 BKa3ylOTh PO3TallyBaHHS IUJIOMIMHHU TOPIS XJIWCTA, SKUH HAHOUIBII
Buctymae. Ciig 0OOB’SI3KOBO 3a3HAYUTH, IO IUIONIMHA IMOBUHHA OYyTH
NEePHNeHIUKYIApHA 10 TO3J0BXKHBOI OCI ITadess, TOMY BHUMIPIOIOTH
BIJICTaHb MDK IIUMM BIAMITKaMH. Pe3ynbTar BUMIpY JOBXKHHHU IITA0EINs
OKpymsitoTh A0 0,25 m.

[lepumeTp mNakeTy XJIUCTIB HAa 3aBAHTAXKEHOMY aBTOMOOUI abo
3a113HUYHIN T1aT@opMi BUMIPIOIOTh Ha BiAcTaHi 1,3 M BIJI IJIONTWHYU TOPIIS
n'ATOr0 3 HaWOUIBII BHUCTYNAKUOro 3 TIAKETy XJucTa. Pesynaprar
BUMIPIOBaHHS NepuMeTpa 3ao0KpynioroTh 10 0,05 m. [lepumerp miradens
XJIUCTIB Ha 3alli3HUYHMX IularpopMax BH3HAYAIOTh 3a 00 €MHHUMU
CJICKTPOHHUMHU KyOaTypHUMH TaOnmuisMu. [lpu 11b0My, BUMIPIOBaHHIO
H1JJIITa€ YaCTUHA TEPUMETpPa BiJ BEPXHBOTO PIBHS MIAJIOTH IUIATPOPMH,
10 OXOIUTIOE MITa0eh XJIUCTIB 3 OOKIB Ta 3BepXy. BUMiproBaHHSI YaCTUHHU
nepuMeTpa MPOBOAATH Y JIBOX TMOIMEPEUHUX Mepepizax, po3TalloBaHUX Ha
Biactanl 4,5 1 3,5 M BiJg TOPIiB 3ai3HUYHOI TJIATHOPMHU BIAMOBIAHO.
Pesynprar BuMipy okpyniooTh 10 0,05 M. O0csr ximucTiB y mradent Qxy,
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00YHCITIOIOTH 32 (POPMYJIOIO IS BIAMIOBIAHOIO METO/Iy BUMIPIOBaHb:
Ou=K*Q2=P+P»/87*L

ne: P;*P;- nepumetp mTabess XJIUCTIB B IBOX IUIOMIUHAX; T — 3,14159;

L — noBxxmHa mradems, M.

O0'eM mITabenst XJHUCTIB COCHU 3BUYAMHOI 3aBAHTAXKEHUX Ha
3aNII3HUYHY TIaTGOPMY pO3paxOBYy€ CaM BIAMPABHUK IUISIXOM MHOXXECHHS
OTPUMAHOIO pe3yjibTaTy BUMiptoBaHb Ha KoedimieHT 0,99, 1mo BpaxoBye
VIIUIBHEHHS! XJIUCTIB MPH 1X TpPaHCIOPTYyBaHHs. Pe3ynbraTé 0O0YMCIICHHS
00’eMy XIHCTIiB (M) OKPYIVISIOTH 3 TOYHICTIO 0 2-X 3HAKIB MiCIIsS KOMH Ta
3aHOCAThL B 0a3y €JIEKTPOHHOIO OOJIKYy JEPEeBUHH, HAKJIAJAIOTh
CJICKTPOHHMH Uil Ta PO3JIPYKOBYIOTh HAKJIQJIHY Ha BIATIPABKY JEPEBUHHU.

BucHoBku. JloChmiKEHHSIMH  BCTAHOBJIICHO, IO B  yMOBax
HI1 «CHoBcbkpaitarposicrocn» JepxaBuuit crangapt Ykpainu JICTY EN
1315-2-2001, «Knacudikamis 3a po3mipamu». Yactuna 2. Kpyrm
nmicomarepianu xBoHux nopia (EN 1315-2:1997, IDT), a takox JCTY
4020-2-2001 (prEN 1309-2:1998), «Jlicomarepiaiu Kpymii Ta MWISHDY €
HAWOUIbII TOYHUM, 1 Ma€ MOXMOKYy B Mexax +2% 110710 BU3HAYCHHS
KyOOMacu 3aroTOBJICHOI JIEPEBUHU COCHU 3BHYAWHOI CIOCOOOM XJIHCTIB.
Bu3naueHo, 1o HalO1IbII TOYHUM € METOJ BU3HAYECHHS 00’ €MIB XJIUCTIB 3a
dbopmynamu [IBike ta lliddens, ne mae Miciie HallMEHIlIa CUCTEMAaTUYHA
nmomunka: +0,6% ta +3,0%, a BimHOCHI BigxmiaeHHs ckiamae +0,7% Ta
+2,4%. B nuioMy X BIAXWICHHS 3a JaHUMHM OTPUMAaHUX PE3YJbTaTiB
3HAXOMAThCA B Mexkax +5%. JloBeaeHo, IO BH3HAYCHHSI 00 €MIB
3arOTOBJICHUX JIEPEBHUX XJIMCTIB COCHU 3BUYaliHOI 3a (hopmysioro CMmariana
Mae HauOIbIIe HU(PPOBE BIAXUICHHS Bl ICTUHHOTO, 1 cTaHOBUTH +30%, a
CHUCTEMaTH4YHa ITOXMOKa 1 CEpPEeIHBOKBAJpaTUYHA ITOMHJIKA CTAHOBIIATH
BigmoBigHO 139 Ta +25%, mo BuxomauTh 3a Mexki go3BoseHux JJCTY 4020-
2-2001 (prEN 1309-2:1998), «JlicomaTepianu Kpyriii Ta MAJISHI».

Cnucok BUKOPHCTAHUX JKepeJ

1. ACTY EN 1927-2:2019 Jlicomatepianu kpyrii xBoiHi. Kinacudikamis 3a sixictio. Yactuna
2. Cocna (EN 1927-2:2008; AC:2009, IDT). 37 c.

2. ACTY EN 1315-2-2001, Knacudixkamist 3a pozmipamu. Yactuna 2. Kpymii nicomarepianu
xBoiHuX nopix (EN 1315-2:1997, IDT). 37 c.

3. ACTY 4020-2-2001 (prEN 1309-2:1998), JlicomaTepianu Kpyrii Ta nuisiHi. 42 c.

4. Kammop C. M. Jlicorakcaniitnuii noBiguuk. Kuis. Binniuenko, 2013. 496 c.

5. Jlicomarepianu kpyrii auctsaHi. Knacudikamis 3a saxictio. Y. 1. (EN 1316-1:1997, IDT).
JACTY EN 1316-1:2018. 36 c.

6. Jlicomarepianu kpyrm xBoiHI. Kmacudikamis 3a sikictio. Y. 2. Cocra (ENV 1927-2:1998,
IDT). ACTY ENV 1927-2:2005. 38 c.

/. Mironyuk V. V. The features of size-qualitative structure of the tree stems of green plantings
of Kyiv city. Agrarna nauka I osvita, 7(5/6), 134 p.
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BIIJIUB KJIIMATUYHUX MOKA3HUKIB HA PAJIAJIbBHUIA
IMPUPICT JEPEB Y COCHOBUX HACAIPDKEHHAX
BOJIMHCBKOI'O HOJIICCA

Jecnix O.M.', kanoudam cinbCbKko20cno0apcokux HayK
Vipainu, @ecrox M.0.', acnipanm, Cincyk O.B.?
lesnik@nubip.edu.ua
! Hayionanvnuii ynieepcumem 6Giopecypcie i npupoookopucmyeéanns Yxpainu
?Ileporcasne nionpuemcmeo «Jlicococnodapcokuii iHHO8AYINHO-AHANIMUYHUT
yeumpy [lepoicagnoz2o acenmcemea aicogux pecypcie Ykpainu

Haitnommpenimum gepeBHUM BUIOM Y Jicax Bonuncwekoro Ilomices €
COCHa 3BHYalHA, YacTKa SIKOi CTaHOBUTH moHax 64 % [1], mo 3ymoBit0o€
AKTYyaJIbHICTh JOCIIJKEHHS BIUIMBY KJIIMAaTUYHUX YWHHUKIB Ha PICT 1
PO3BUTOK IIMX HacaPkeHb. B OCHOBI MPOBEACHHSA JIOCIHIIKCHHS
paJlaJibHOTO TPUPOCTY 3HAXOMSTHCA NCHAPOXPOHOJOTIYHI METOAM, Kl
J03BOJIAIOTh OXapaKTepU3yBaTU MIKPIYHY MIHJIUBICTH POCTY Ta CE30HHI
0COOJIMBOCTI KJIIMATUYHOTO BIUIUBY. JIJIsI KOPEKTHOT OILIIHKHM KJIIMAaTHUYHOI
Yy TIUBOCTI 3aCTOCOBYIOTh JETPEHIIHT Ta MEPeX1J A0 1HACKCIB paiaibHOTO
OPUPOCTY.

30ip IOCIIIHUX TJaHUX MPOBEICHO Ha 9 TUMYACOBUX MTPOOHUX TUIOMIAX
y 2021 Ta 2023 pp. B cocHOBUX HacakeHHsX JloOpeHcbkoro (64 kepHu) Ta
HytiniBcbkoro (76 kepHiB) jicHUUTB Kaminb-Kammpcbkoro HajTiCHUAIITBA
¢umii «I[lomicekuit micoBuid odicy Il «Jlicu VYkpainu». g ouiHkH
KJIIMAaTUYHOTO BIUIMBY Ha PICT Ta PO3BUTOK HACa/PKeHb CHOPMOBAHO OAHK
NOMICSAYHUX JIaHUX TeMIepaTypu TMOBITpPsS Ta arMoc(epHUX oOmaaiB 3a
Mmatepiasamu  MmeteoctaHiii  KoBenb,  HaillOmmwkuoi 10  palioHy
TOCITIiIKEeHHS [2].

AHani3 cupuxX PpAIIB JAUHAMIKA I[IAPUHU PIYHUX KUICIb COCHU
3BUYAMHOI 3aCB1IYMB HASBHICTh BUPAYKEHOTO BIKOBOTO TPEHY 3MEHIICHHS
paJlaibHOTO MPUPOCTY 31 30UIBIICHHSAM BIKY AepeB. sl BIIOKpEMIICHHS
KJIIMAaTUYHOTO CHUTHaJIy BHMKOHAHO CTaHJAPTH3AIlII0 PSAIIB  METOI0M
JOETPEHAIHTY, Y pe3y/ibTaTi 4Or0 OTPUMAHO 1HJIEKCH PaJliaIbHOTO MPUPOCTY.
Ilpuknan mnepexody BIJI CHPOro psay padiaJbHOTO IPUPOCTY 10
CTaHJIAPTU30BAHOIO 1HAEKCY NPUPOCTY HJisg OAHIET MPOOHOI TJIOIIi
HaBEJICHO Ha PUCYHKY.
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Puc. 1. Cupi psau pagiansaoro npupocty (RW) Ta crangaptuzoBanuii
1HJeKC paaianbHoro npupocty (RWI)

[TopiBHSIHHS CepeNHIX 1HACKCIB PalaJIbHOTO MPUPOCTY HA TUMUYACOBUX
NPOOHHUX IJIOIIAX BKa3ye Ha MOAIOHUI XapaKTep MIKPIUHUX KOJIUBaHb, 110
CBIIUUTh TMPO HASBHICTh CIUIBHOTO PEriOHAJBbHOTO CHUTHAIy pOCTY.
BogHouac BIAMIHHOCTI B aMIUTITYll OKpeMUX (pa3, 3yMOBIIEHI JIOKAJIbHUMU
yMOBaMH Miclie3pocTanHs. KopensiuiiiHuii aHaii3, TpoOBEAECHUN OKPEMO
JUISl KOXKHOI TPOOHOI TUIONII, BKa3y€ Ha Y3TOJKEHY CE30HHY CTPYKTYpYy
KJIIMaTUYHOTO  BIUIMBY: 3  TEMIEPATypold  TMOBITPS  3UMOBO-
PAHHBOBECHSIHOTO TEPIOJy MOTOYHOTIO POKY Ta KIJIBKICTIO OMAJIB JIITHIX
MICSII[IB TIOTIEPEAHBOTO POKY.

CnHCcOK BUKOPUCTAHUX JKepes
1. Fesiuk, M., & Lesnik, O. (2025). Structure and utilisation of forest resource potential of
Scots Pine stands in the Volyn Polissya. Ukrainian Journal of Forest and Wood Science, 57-74.
https://doi.org/10.31548/forest/3.2025.57
2. JlepxaBHa ciyx0a VYkpaiHum 3 Ham3BuuaHuX curyarii. lleHTpanbHa rteodiznyHa
obceparopis iMmeHi bopuca CpesneBcbkoro. http://cgo-sreznevskyi.kyiv.ua/uk/.
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CTIHOBI JIEPEB’SIHI KOHCTPYKIIIi KAPKACHOT'O THIY 3
LEJIOJO03HUM HAIIOBHIOBAYEM Y NICJISIBOCHHIN
BIJIBYJIOBI JKUTJIA

Manszrox A.0O., Maeecokuii B.O.
manziuk.andrii@nltu.lviv.ua
Hayionanvruu nicomexuiunut ynigepcumem Yxpainu, Ykpaina,

Maciirabu pyiiHyBaHb HMBUIBHOI 1HQPACTPYKTypU Ta >KUTIOBOTO
boHTy, CHPUYMHEH] IHTEHCUBHUMH OOMOBUMHU JIISIMU Ha TEPUTOPIT YKpaiHu,
dbopMyt0Th Oe3mpereICHTHUN BUKJIMK JJISI HAIIOHAIBHOI EKOHOMIKH,
OyIiBENbHOI raidy3i Ta Aep>KaBHOTO YIPABIIIHHSL.

Knacuuni metonu OymiBHUIITBA, 3aCHOBaHI HA BUKOPUCTAHHI IIEIVIH,
MOHOJIITHOTO 3aJ11300€TOHY, CTUKAIOTHCSI 3 KPUTUYHUMHU JIOTICTUMHUMH Ta
neMmorpagiyHuMHU  oOMekeHHAMHU. CHocTepiraeTbCsi ToCTpuil  aediuT
KBai(hiKoBaHOI poOOYOT CUJIM, YCKJIQJHEHA JIOTICTHKA JOCTABKU BaKKUX
OyIiBeNbHUX MaTepialliB 0 JEOKYMOBaHUX a00 BiJJajeHUX PETIOHIB, a
TaKOXX TPUBAJIl TEPMIHU 3BEJACHHS KallTAJIbHUX CHOPYA. Y TaKuX, JAOBOJI
CKJIAJJHUX YMOBax, 3a0€3MEYeHHs MOCTPaXXAAJIOr0 HAaCEICHHS >XUTIOM
BUMAara€e KOHUENTYaJbHOTO MEPEXOAY BIJ 171€1 BUKIIOYHO «TUMYACOBUX
OPUTYIKIB» (MOAYJIBHUX KOHTCHMHEPHUX MICTEYOK) JO CTBOPEHHS
MOBHOIIHHOTO JKUTJIa CEPEIHBOCTPOKOBOI Ta IOBFOCTPOKOBO1 MEPCTIEKTUBU
[1].

AHali3 TmepeJoBUX CBITOBUX NpakTUK Ta IHHOBalik y cdepi
apXITEeKTYpHOTO 1HXKHUHIPUHTY BKa3ye Ha BHUCOKY MEPCHEKTUBHICTD
BUKOPUCTaHHA 30ipHUX KapKaCHUX CHCTEM Ha OCHOBI JIEPEB'SHUX
MonyiapHUX OjokiB. LI TexHonorii, mo QyHKIIOHYIOTH 3a MNPUHIIUIIOM
BEJIMKOTa0apUTHOIO KOHCTPYKTOPA, Jal0Th 3MOTY 3BECTH HECYUUU KOHTYD
OymiBiIl 3a BIAHOCHO KOPOTKHM dYac cujiaMu oci0 0e3 cremiaiai3oBaHOi
OyIiBeNbHOI OCBITH [2]. 3alIPONIOHOBAHO CTIHOBY JIEPEB’AHY KOHCTPYKIIiIO
kapkacHoro tuny (CIKKT) 3 uentono3znum HanoBHioBaueMm (puc.l) [3]:
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Puc.1 3aranpauii Bursg CAKKT 3 1earon03HuM HallOBHIOBaYEM
ne: a— kapkac CIIKKT; 6 — CIAAKKT 3 nemro103HMM HallOBHIOBAYEM Ta
o6mmuBkor0 OSB muTor0

Ha BigMiHy BIiJl CYLUIBHUX MAacCUBHHMX JepeB'sHux OnokiB, ITK]]
naneneit (CLT-maneneii) abo ONOKIB 13 TOMEPEIHBO BKJICEHUM
ekcTpynoBanuM miHonogictuposom (EPS) [4-5], cTiHOBuII eneMeHT
KapKacHOi KOHCTPYKIii (puc.la), Moxxe OyTH BUTOTOBJICHHH 3 LUJIBHOI, 200
KJIeeHO1 nepeBuHU. KOHCTpyKIIisl MOCUIeHA AlarOHaJTbHUMH PO3KOCAMHU, SIK1
3a0€3MeUyI0Th T€OMETPUYHY HE3MIHHICTh (OPMHU MiA AI€I0 3CYyBHHX Ta
KpyTHUX HaBaHTaxeHb. 3 onHiei abo o0ox crtopin CHAKKT moxe OyTtu
obmuTuil mutHUM MatepianoM (OSB abo daneporo), abo nepeBuHoI0O, a
TaKOXK €JIEMEHTOM BeHTWJIbOoBaHOTO (acamy. Taka OymoBa CHKKT wmae
KPUTUYHO BaXKJIMBE 1H)XEHEpPHE 3HaUYCHHS. BOHA MO€IHY€ HECYUy 3/1aTHICTh
TPAJUIIIAHOTO JEPEB'THOrO KapkKaca 3 JOTICTUYHOIO 3PYUYHICTIO LIETJISTHOL
KJTQJIKH.

VY Bunazxy, konu CIAKKT ¢hopmytoTh CTpyKTYpHUI CKENET OyiBII1, TO
BUOIp 130JSILIMHOTO Marepialy BH3HA4Yae il eKCIUTyaTalliHUil pecypc,
MIKpOKJIIMAaT, eHeproePeKTUBHICTh Ta Oe3neKy. BukoprucTanHs noaiMepHux
yremmoBauiB (EPS, XPS) xou 1 3a0e3neuye BUCOKHI TEpMIYHUE OMip, ajie
nepeTBoproe OyIMHOK Ha MapOHENPOHUKHUN «TEPMOC», TOMY MOTpeOye
BCTAHOBJICHHS CKJIQJIHUX Ta JIOPOTMX CHUCTEM IPHUMYCOBOI MPUILIUBHO-
BUTSKHOT BEHTUJIALIIT 3 pekyriepaitieto [6]. Biablil Toro, noaicTUpoan MaroTh
3HAQUHUI BYIJICLIEBUM CJ1J MpU BUPOOHUITBI Ta € MPOOIEMAaTUYHUMU B
yTumizaiii. AJbTEpHATUBOIO, IO 1€aJIbHO BIAMOBIZAE IIUISIM CTajoOTO
BIJTHOBJICHHS, € LEJII0JI03HUI HAlTOBHIOBAa4 — €KOBATA.

KoedimieHT TemionpoBiAHOCTI (A) €KOBATU 3HAXOAUTHCS B Jl1aa3oH1
Bix 0,031 o 0,042 Bt/(m-K) [7], 3aexHO Bija MIUIBHOCTI 11 3alIOBHEHHS Ta
yMOB ekcrutyaramii. llei mnoka3HUK € aOCONIOTHO KOHKYPEHTHUM 1
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BIJINIOBIJIA€  XapaKTEPUCTUKAM HaMKpalux 3pa3KiB E€KCTPYI0BAHOTO
M1HOMOJIICTUPOITY Ta MPEMIAIbHOT MIHEPAIHHOT BaTH.

Mana Maca JepeB'STHO-KapKacCHUX KOHCTPYKIIM — TpaauIiiiHO
0o0OyMOBIIO€  i1XHI CiaOKi  3BYKOI3OJSILIMHI  XapaKTepUCTUKHU.  Ajie
BUKOPUCTAHHS €KOBaTH BUPIIIYE II0 MpoOieMy. 3aBIIKA HEOIHOPIJIHIM,
NPYKHO-B'SI3KIM CTPYKTYpl MEPEIJIETEHUX BOJOKOH PI3HOI TOBUIMHU Ta
JOBKUHU, a TAKOXK BUCOKIN IIILHOCTI 3aroBHeHHs (10 70 kr/m? y cTiHax),
IETI0JI03HUN MacUB JIEMOHCTPY€E BUHSATKOBI MOKA3HUKW 3BYKOMOTIMHAHHS
[8]. 3BykoBa XBWJIS, MOTPAIUISIIOYM B JAOIPUHT BOJIOKOH, BTPAaya€e CBOIO
KIHETUYHY EHEpPrilo, sika MEePEeTBOPIOETHCS HA MIKPOTEIUIO 4Yepe3 TEPTs.
binb1ie Toro, ekoBara MmiJibHO 3alIOBHIOE BC1 aKyCTUYHI TPOMIKKH (HaBKOJIO
KOMYHIKaI[ld Ta y CTHUKax CTIHOBUX OJIOKIB), yCYBAalOYM MIJISAXH JJIs
MOIIMPEHHS MOBITPSIHOTO ITyMy. Takox Jyisi 3a0e3MeueHHsT MiKpOKJIIMaTy B
CepelMHI MPUMIIIECHHS, YMOBaX 3MIHHOTO BOJIOTICHOTO PEXHMY, €KOBaTa
3/1aTHa O€3IMEeYHO MOTIMHATH Ta yTpuMyBatu 10 20% BOJOTHW Bid BIAacCHOI
Macu. be3 3MiHM reoMeTpuuyHMX po3MipiB (0e3 ycaaku) Ta, IO
HaMroJIOBHIIIE, O€3 BTpAaTH TEIUIOIBOJIAIIMHUX BIIACTUBOCTEH. Marepian
(GYHKIIOHYE SIK TIOTYXKHUU TirporepMiunuii Oydep. Y nepioau miaBUIICHOT
BOJIOTOCTI BCEPEINHI MPUMIILICHHS CTIHA MOTJIMHAE HAIJIUIIKU TIapH, a KOJIU
MOBITPSI CTA€ CyXUM — MOCTYIIOBO MOBEPTAE BOJOTY Ha3aJ]l B MPUMIIICHHS
abo BumapoBye ii Ha30BHI 4epe3 AMGY31MHO-BIAKPUTI 30BHIIMIHI IIAPU
dacany [8-9].

Bumoru 10 eHeproedeKTUBHOCTI OTOpPOIKYBAIBHUX KOHCTPYKIIIN
BctaHoBiaeHi B JIBH B.2.6-31:2021. «TemmoBa  i3oisiis  Ta
eHeproeekTuBHICTh OyaiBenby [10]. 3rimHo 3 HMMU HOPMaMH, 30BHIIIHI
CTIHU OBMHHI MaTH MIHIMAJIbHO JOMYCTUMUH omip Teronepenadi (Rq min),
SAKWW 3aJICKUTh BiJl TEMIIEPATYPHOT 30HU €KCILTyaTallil Ta TEII0OBO1 IHEpIIii
KOHCTpyKIii. st YkpaiHu BCTaHOBIEHO ABI TemmeparypHi 30Hu. s 1

30HU (OXOIUTIOE OLIBIIICTH OOacTel) 6a30Be 3HaUEHHS R g min 47151 30BHIIIHIX

. . M%K
CTI1H XUTIIOBHUX 6YI[1BCHB CTAHOBUTDH 4 BT
T

Po3paxyemo TemmorexHiuHi xapakrepuctuku CIAKKT 3 nentono3zaum
HAMOBHIOBaY€M. 3aCTOCOBYIOUH €KOBATY 3 KOE(DII[IEHTOM TEMIOMPOBIHOCTI
A = 0,040 Bt/(Mm'K), MOkHa BU3HAYUTU HEOOXiJHY TOBUIMHY yTEILTIOBA4Ya
(d) nyst 3abe3neueHHs ii 6a30BOT HOPMHU:

R=254=-2"d=0,160 m (160 mm)
A 0,040

Ockinpkn CHKKT Mae BHYTpINIHIO [IAPUHY MOPONKHUHMU JUIS
yTEIUIIOBaya, $IKa Yy HaIIOMY BHUMAJKy, 3a3BUYaid CTAaHOBUTH 250 MM,
3araJibHUM OIIp TeIUIoNepeadl CKIIa aTuMe:
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0,250 m2K
R =——=6,25
0.040 BT

[e#t moka3zHuk mepeBuilye miHiManbHi Bumoru JBbH B.2.6-31:2021
[11] nna 1 temmneparypHoi 30HM 1 Jae 3Mory kiacugikyBatu OymaiBIi 3
CIAKKT 3 1enton03HMM HAMOBHIOBAYEM, SIK €HEProeeKTHBHI 3 Mailke
HYJIbOBUM CIIOKUBaHHIM eHeprii (nZEB).

Bukopuctanns CIKKT 13 3a10BHEHHSIM ITyCTOT €KOJIOTTYHO YUCTUM
LETI0JIO3HUM HAroOBHIOBaYeM (€KOBATOIO) O€33alepeyHo CBIIYUTH, IO LIS
1HHOBaIlIiHa KOMOiHAIlisI BOJIOJIE€ 3HAYHUM CHHEPTETHYHUM €(PEeKTOM 1 €
OJIHI€I0 3 HAWOUIbII ONTUMAJBHUX CTpaTEerid JJisi MOJOJIAHHS >KUTIOBOI
KpU3H B YKpaiHi B MeXax MICISIBOEHHO1 B1I0Y/I0BH.

[{s1 TeXHOJIOT1s HIBEJIFOE TOJIOBHI HEIOMIKH KJIIACUIHOTO OY/TIBHHIITBA.
BoHa mponoHye BUCOKY MIBUAKICTH 3BEJACHHS HECY4Oro KOHTYPY OYIHHKY
0e3 3aCTOCYyBaHHsI BaXKKO1 TEXHIKHU Ta KBaTi(hiKOBaHOI poOOYOi CHUIIH.

Otxe, inTerpamis Texuonorii CIAKKT 3 meaom03HuM HalTOBHIOBAYEM
y THIOBI MPOEKTH MICIIBOEHHOTO BITHOBJICHHS NaAyTh 3MOTY JEpKaBi
3a0e3MeYnTy  TOCTpaxJaje HaceJIeHHA HaAIMHUM, KOMGOPTHHUM,
JOBTOBIYHHMM KUTJIOM, OJHOYACHO CTHMYJIIOIOYM PO3BHUTOK BHYTPIITHBOI
JIEepeBOOOPOOHOTI MPOMHUCIOBOCTI Ta Taly3l MNepepoOKH BTOPUHHOI
CUPOBHUHHU 3T1JTHO 3 MPUHIIUIIAMHU CTAJIOTO €BPOMEHUCHKOTO PO3BUTKY.

CnucoK BUKOPHCTAHUX JKepeJr:

1. Pexum gocrtymy: https://www.archipanic.com/zikzak-revival-architecture-ukraine/

2. Pexum pocrymy: https://buysellba.com/news-%2F-media/f/wooden-block-system-
builds-houses-in-7-days-without-cement

3. Maescbka O.M. TepmomonepHizallis OyaiBenb B YKpaiHl y KOHTEKCTI AekapOoHi3arii
Oy/iBeJIbHOI rajly3i: CBITOBI CTaji MPAaKTUKU Ta yKpaiHchki mepcrnektuBu / O.M. Maescbka, A.O.
Mamnstok, P.b. lynakiscekuii, O.M. YnoBuipkuii, B.O. MaeBcrkuii // HationansHu yHIBEpCUTET
BOJHOTO TOCIO/AapCTBAa Ta MPUPOAOKOPHUCTYBaHHsS. 30IpHUK HayKoBUX mpaib «PecypcoekoHOMHI
Marepiaim, KOHCTPYKIli, OymiBIl Ta CHOpyaw». — Bun. 48. — C. 424-433. DOL
https://doi.org/10.31713/budres.v0i48.49 .

4. Pexum noctyny: https://rezult-timber.com/clt-panel/clt-paneli/

5. Pexum poctymy: https://gablok.com/en/elements/general-insulated-block

6. Pexum nocryny: https://gablok.be/en/fag/different-wooden-blocks

7. Pexum poctyny: https://fibracom.com.ua/

8. Pexum JOCTYIIY: https://pp-budpostach.com.ua/ua/a227075-ekovata-perevagi-
nedoliki.html

9. Pexum pocrtyny: https://pmc.ncbi.nlm.nih.gov/articles/PMC8658803/

10. IBH B.2.6-31:2021. «TemnoBa i30J11is Ta eHEProePeKTUBHICTh OyAiBenby. [ UUHHMINA BiJ
2022 09-01]. Bux. odim. Kuis: [epxaBHe mianpueMcTBO « YkpapxOymiagopm», 2022. 23 c.
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JICH NIBHIYHOI'O CTENY YKPATHU - EKOJIOTTYHUI
KAPKAC CTABIJIBHOCTI PETTOHY

Mamyweeuu JI. M.!, 0oxmop cinbcvko20cno0apcvkux Hayx;
Jakuoa II. I.°, 0oxmop cinbcvkozocnooapcokux nayk, Maxapeeuu A.M.',
dokmop ¢hinocoqii,
matushevych@nubip.edu.ua
! Hayionanvnuii ynieepcumem 6Giopecypcie i npupoookopucmyeanns Yxpainu
21T «Ticu Yxpainuy

30epeKeHHs Ta MPUMHOKEHHS JIICIB Ta CTaJIe YIPABIIHHA HUMH — 1I€
KOMIUIEKCHAa €KOHOMIYHA, €KOJIOTiYHAa Ta BaXXJIMBA COIliajbHA CKJIaJ0Ba
CTAJIOTO0 PO3BUTKY. 3a0e3Meuyloyd TMpOLEC CTAJOr0 BUKOPUCTAHHS
MaTepiaibHUX (JIepeBHHA, MPOAYKTH MOOIYHOTO KOPHCTYBAaHHS TOIIO) Ta
HEMaTepiaIbHUX JICOBUX pecypciB (KUCHENPOIYKYBaHHS,
BYIJICIIEACTIOHYBAaHHS, pEKpeallis TOII0) B yMOBaxX IOOAIbHOI 3MIHU
KJIIMaTy J03BOJUTH C(POpPMYBaTH ITOBTOCTPOKOBY CTaOUIHHICTH JIICOBUX
€KOCHUCTEM Ta NOBKULIA Yy mijoMy. OCoOIMBOI aKTyaJbHOCTI y BUPIIIEHHI
IIMX HaraJIbHUX Mpo0sieM HaOyBarOTh JIICOBI €KOCUCTEMU MIBHIYHOT YACTUHU
Jlicocteny VYkpainu, e mopsig 3 TPaAULINHOI CTENOBOK POCIWHHICTIO
CIIYTYIOTh BXKJIMBUM KOMIIOHEHTOM CTa01JIbHOCTI €KOPETI10HY.

MeToro BUKOHYBAaHMX JOCHIIKEHb OyJ0 TMPOBECTU OIIHIOBAHHS
NOTEHIIAy JEMOHYBAaHHS BYIJIEKMCIOINO Tra3y JIICOCTAHAMU OCHOBHHX
JICOTBIPHUX BHJIB MIBHIYHOI YAaCTUHM CTEMOBOI 30HM YKpaiHM Ta
BU3HAYUTH (DAKTOPH, SIKI BIUIMBAIOTh Ha €(EKTUBHICTh BUKOHAHHS HUMMU
BYIJIEIEAETIOHYBAIBHOT Ta KUCHEPOAYKYI0UOT (DYHKIIII.

JIicOB1 €KOCHUCTEMU € OHUM 13 KIHOUOBHUX PETYJIATOPIB II00ATBHOTO
BYTJICLIEBOTO IIMKJY Ta BOXKJIMBUM €JIEMEHTOM CTaOuTi3allli 3MIH KJiMary,
OCKUIBKM 3a0€3MeuyloTh TMOINIMHAHHA ¥ JOBrOTpUBAJIC YTPUMAaHHS
armoceprnoro CO: y Oiomaci Ta rpyHTax. BoHHM aKyMyliolOTh 3HauHi
0o0csru ByITIELIO Y HAA3E€MHIN 1 MIJ3€MHIN Ol0Maci, OpraHiuHiii pe4yoBHUHI
IPYHTIB, (hOpPMYyIOUM OAraTOKOMIIOHEHTHY CHUCTEMY BYIJICLIEBUX IYJIB, J0
SAKUX HaJie)KaTh CTOBOypOBa JEpEeBHHA, TUJIKH, JIUCTS, KOPEHEBAa CHCTEMA,
M1JICTUJIKA Ta TPYHTOBA OpraHiuHa pedyoBuHa [ 1, 2].

AHaj13 MDKHAPOJIHOI KIIMAaTUYHOI MOJITUKUA CBIIYUTH, IO JIICOBUH
CEeKTOp PO3ITISIAETHCS SK ONWH 13 HAWOLIbII EKOHOMIYHO JOLUIBHUX
HampsiIMiB MOM SIKIIIEHHSI 3MIH KJIMary. AHaii3 ToOaJIbHUX CIIEHapiiB
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MOKa3ye, 110 3aX0/IU Y CEKTOPl 36MIIEKOPUCTYBAaHHSA MOXYTh 3a0€3MEUUTH
3HaQUHY YaCTKy HEOOXIJHUX CKOpPOYEHb BUKHJIB TMAPHUKOBUX Ta3iB MpPHU
BIIHOCHO HHU3BKIN BapTOCTi, OCOOIMBO Yy MOPIBHSHHI 3 TEXHOJIOTTYHUMHU
pIlIICHHSIMHU JieKapOoHi3allii eHepreTuku [4]. Y 11boMy KOHTEKCTI IPUPOJIHI
KJIIMaTU4HI pillICHHS, K1 BKJIIOYAIOTh 30€pEKEHHS, BITHOBJICHHS Ta CTAJC
yIPaBIIHHS JIICAMU, PO3TIISIIAIOTHCSA SIK KIIFOUOBUM IHCTPYMEHT JIOCSITHEHHS
KJIIMaTUYHUX IJIEH.

JlocnikeHHsT MapaMeTPUYHOi CTPYKTYpU JIEPEBOCTaHIB pPOOiHIi
NCeB0aKallli Ta COCHM 3BHYAHOI Ta 1X EKOCUCTEMHHX (DYHKIIN Yy
niBHiyHOMY JlicocTteny YkpaiHu NpoBe/ieH1 yKpaiHCbKUMU BUeHUMH |3, S].
OpnHak iX JOCIHIJKEHHS MOTPEOYIOTh CUCTEMHOIO PO3LIMPEHHS Ha YBECH
NEepeNiKk OCHOBHMX JIICOTBIPHUX JIEPEBHUX BUIIB PETiOHY JJIs OTPUMAHHS
KOMILJIEKCHOI OI[IHKM O10TMYHOI HNPOAYKTUBHOCTI JICIB Ta iX BIUIMBY Ha
JOBKULISL B YMOBaX I00aIbHOT 3MIHU KJIIMATY.

Y mpomeci AOCHIIXKEHb 3IMCHEHO PETPOCHEKTUBHUN aHaml3
3eMJICKOPUCTYBAHHS, TPUPOJHO-KIIIMATHYHUX Ta CKOHOMIYHHUX YMOB
niBHiuHoro Creny VYkpainu. [IpoaHanizoBaHO JiICIBHMYO-TaKcalliiHy
XapaKTepUCTUKY JICOBUX HACAIKEHb PET1OHY JOCHIIKEHb cTaHOM Ha 2024
PIK 32 aAMIHICTpaTUBHUMHU 00JacTAMU (Ta0I1.) Ta X pO3MOJILI 32 OCHOBHUMU
TaKCaI[iMHUMHU MOKa3HUKaMu (puc. ).

Tabnuys
Po3nosin mioii JIiCOBUX JISTHOK, BKPUTHUX JIICOBOIO POCIUHHICTIO, Y
pOo3pi3i 0bJIacTeil Ta KaTeropiit 3aXMCHOCTI JIICiB, Ta

Kareropii 3axucHOCTI JIiCIB
Kinp- Hpuposo-
3aranbHa . OXOPOHHOTO,
KICTb pexpea-
Oo0nacTb ILIOIIIA, N . i HayKOBOTO,
BUII-JIIB, 3aXMCHI IHHO- .
ra . 1CTOPUKO-
IIT. 03710-pOBUl
KYJIETYpHOTO
pU3HAYCHHS
JHinporerpoBchka 75272,7 22833 38696,7 23145,2 13430,8
JloHenpka 101053,8 28545 18005,8 48331,9 34716,1
KipoBorpanacbka 32601,6 9665 6056,6 5581,1 32601,6
JIyranceka 222680,3 63116 123061,2 78208,9 21410,2
MukoiaiBCcbka 27433,0 7115 21137,2 770,6 55252
XapkiBchKa 48602,0 13306 361079 8886,7 36074
3arajnbHMi MiACYyMOK 507643.4 144580 257972,7 165399,9 84270,8
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JlaHi TakcaiiiiHOi CTPYKTypH AEPEBOCTAaHIB PETIOHY Ta IMapaMeTpiB
iXHBO1 OI0TMYHOI MPOYKTUBHOCTI JO3BOJIATh OTPUMATH HOPMATUBHI JaH1
OI[IHKM EKOCUCTEMHUX (YHKIIH JICIB Ta iX BIUIMBY Ha EKOJIOTIYHY
CTaOUIbHICTB PETI0OHY.
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BEPU®IKALIS MOPYUIEHUX JICOBUX AUISTHOK
BHACJIIIOK BOMOBHUX /I B YKPATHI 3A IAHUX OSINT

Oopyscenxo A. L, acnipanm?®; Binoye B. M., ooyenm, kanoudam
cinbcbrozocnooapevkux Hayk, Hlubaposcokuii B. B., nezanexcnuii excnepm
binoyc A. M., npoghecop, 0okmop CitbCbK020CN00APCbKUX HAVK,
a.odruzhenko@nubip.edu.ua
HarionasibHu# yHIBEpCUTET 010pecypciB 1 IPUPOIOKOPUCTYBAHHS YKpaiHH,
VYkpaina

[ToBHOMacmiTabHe BTOprHeHHs Pocii B VYkpainy y 2022 porr
CIIPUYMHUIIO 3HAYHI MOPYIICHHS JICOBUX €KOCUCTEM, OCOOJUBO Y CXITHUX
Ta MIBJICHHUX perioHax KpaiHu. boiloBl [1i, BKJIIOYarOYM 1HTEHCUBHI
00CTpNIM, TIOXKEXKI Ta OYIIBHULUTBO (POopTUdIKALINHUX CIOPY, MPU3BEIH
70 3HAYHUX IMOIIKOJKEHb JicOoBOTO mokpuBy [l]. JlaHl aucTaHIIHHOTO
30HyBaHHS 3emill € €()eKTUBHUM 1HCTPYMEHTOM ISl BUSIBJICHHS TaKUX
MOPYIICHh Ha BEJIUKUX TEPUTOPIAX, IPOTE BAKIUBOIO MPOOIEMOIO
3UIMIIAETBCA MIATBEPXKEHHS TMOIIKOJKEHb, OTPUMAaHMX Ha OCHOBI
CYIyTHUKOBUX JIaHUX [2], 0CO0JIMBO B yMOBax O0MOBUX iH, /i€ TPOBEACHHS
MOJILOBUX OOCTEKEHb € CKIJIAJTHUM 200 HEMOXKITUBHM.

OnHuM 13 MOKJIMBUX IMAXOMIB JI0 BUPILICHHS IIi€i MpoOjJeMHu €
BukopuctanHs nanux Open Source Intelligence (OSINT). I'eonokoBana
iH(opmarlis mpo MOPYIICHHS JIICOBOTO MOKPHBY BHACHIIIOK OOMOBHX ii,
OTpUMaHa 3 BIJIKPUTUX JDKEPEN, 30Kpema 3 1HPOPMaLIHOTO pecypcy
DeepStateMap [3], Moke BUKOPUCTOBYBATHUCH K JOJATKOBUI HAO1p TaHUX
JUTSl TIATBEPKEHHS MOPYIICHUX JIISHOK BHAcCHiIoK OoioBux aiil. Kpim
TOTO, Yy JOCHIJKEHH] BUKOPUCTAHO JIaH1 BIACHUX CIIOCTEPEKEHb. 3arajaiom
OyJlo BHUKOPHCTAaHO 59 TEO0JIOKOBAHUX CIIOCTEPEKEHb IOIIKOKEHb
JICOBOTO MOKPUBY, oTpuMaHuXx 13 BiIkpuTux OSINT-mxkepen Ta BiIacHUX
MOJILOBUX CITOCTEPEKEHb, 3 IKUX 22 BUMAJKU NMPUTNAJAAI0Th HA MOJIE3aXUCHI
JicoBi cmyrH [4].

3 HaykoBi KepiBHUKH — JJOKTOP CilIbChKOTOCIOAAapChKUX Hayk, mpodecop A.M. Binoyc,

PhD M.C. Marzana.
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Mertoto 1IOTO JOCIIIKCHHS OyJ10 IIPOCTOPOBO-YaCOBE
niarBeppKeHHs OSINT-gaHuMU MOIIKOKEHB J1COBUX JIJISHOK BHACIIIOK
OoloBUX Aiil 11eHTU(IKOBAHUX 3a CYMYTHHUKOBUMH JaHUMH Sentinel-2 y
2022-2024 pokax. Jlyis aHai3y BUKOPUCTOBYBAIIMCS KapTH MOLIKOKEHUX
JICIB, A€ MIKCel 31 3HaUYCHHSAM «1» BIJIMOBIIalOTh MOIIKOHKEHOMY JIICY, a
«0» — HenomkokeHOMY. HaBkosio OSINT-ganux (reojiokoBaHUX TOYOK)
Oynu ctBOpeHi 0ydepu pizHoro paaiycy (5, 10, 50, 100 ta 150 m). Akmro
Xxo4a O OJMH MIKCeJb MOIIKOKEHOI0 JIICYy MOTparuisiB y Mexi Oydepa Ta
JTOCIIAHOTO POKY, MO BBaKAJIACh MIATBEPHKEHOIO.

Pe3ynbraTi mokazalMm 4iTKy 3ajIeKHICTh MK paaiycoM Oydepa Ta
KUTBKICTIO MIATBEPKEHUX BHUIIQJKIB MOIIKOKeHb. Ilpn Manmux Oydepax
(5-10 m) y3romkeHicTh PikCyBaIMCh PiIIe, TOAL K Mpu pajaiycax 50-150 m
KUIBKICTh MIATBEPKEHUX BUIAJIKIB 3HaYHO 3pocTtana. Hampukian, y 2023
POIIl KUIBKICTh MIATBEPXKEHB 30UIbIMIAachk 3 17 npu Oydepi 5 M 10 26 ipu
oydepi 150 m.

OTpuMaHi pe3yibTaTd CBig4aTh, M0 TOIIKOJXEHHS JIICOBOTO
NOKpUBY, 11eHTU(]ikoBaH1 3a ganuMu OSINT, 3arasoM y3roJxyroThCs 3
NOpYUICHUMHU AUITHKaMu, nemudpoBanumu 3a nanumu J133. BomHowac
BCTAHOBJICHO, III0 3HAYHA 4YacTUHA IMIOMIKOPKEHUX JIICOBUX MIUISHOK
po3TalioBaHa B Oe3mocepenHiii OJIM3BKOCTI 10 JIOKalii, 3adiKCcoBaHUX
OSINT-mxepenaMu, OJHAK iXHI KOOPJAMHATH MarOTh BiAXWiIeHHs. lle
3yMOBJI€HO  ocoOiuBocTsiMu  300py  OSINT-manux, 1mo  Moxe
CYyIpOBOIXYBAaTUCh TMPOCTOPOBUMHM TIOXMOKAaMU y BHU3HAYEHI MICIb
MOPYIICHHS JIICOBOTO MOKPUBY, OOMEXEHHSIMHU MPOCTOPOBOI PO3ALIBHOT
31aTHOCTI CYyIyTHUKOBHX 3HIMKIB, a TAKOK 0COOJUBICTIO ()OPMHU 1 pO3MIPIB
micoBux nuisiHoK. IIpoBeaenuii anamiz OSINT-manux 3a BUKOpUCTaHHS
oydepiB pamiycom 50-100 M A03BOJIMB MIATBEPAUTH PE3YyJIbTATH
KapTorpadyBaHHs MOMIKOIKEHHS JIICOBOTO MOKPUBY.

CnucoKk BUKOPHCTAHUX JKepeJt
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AHAJII3 PO3BUTKY JEPEBOOBPOBHOI I'AJIY3I B
CUCTEMI NICJSIBOEHHOI'O 3EJIEHOT'O BZIHOBJIEHHSI
YKPATHU

Onawinrok A.O., acucmenm xageopu 0epesooopobNOEANIbHUX MEXHOL02IU
ma cucmemomexHiku aicosoz2o komniekcy, Jlucenko K.O., acucmenm
Kagheopu 0epesoobpoONII0BANIbHUX MEXHON02IH MA CUCMEMOMEXHIKU
JiCOB020 KOMNIEKCY
a.opashniuk(@btu.kharkiv.ua
JlepkaBHUM O10TEXHOJIOTIYHUN YHIBEPCUTET, YKpaiHa

JlepeBooOpoOHa rany3b 3aiiMae BaKJIMBE MICIIE B JIICOBOMY CEKTOpI
VYkpainu Ta MOKe CyTTEBO CIPUSITH 3MIITHEHHIO €KOHOMIYHOI CTa01IbHOCTI
KpaiHu. 3aBAsiKM 3HAYHUM JIICOBUM pecypcaMm, J00pe pO3BUHYTIM
CHpPOBHHHIN ©0a3l Ta OaraTopiyHUM TPAAUIlsIM JepeBOOOPOOHOTO
BUPOOHMIITBA, YKpaiHa Ma€e BCl TEPEAYMOBH JUIsI  PO3BHUTKY
KOHKYPEHTOCIPOMOXKHOI, €KCIIOPTOOPIEHTOBAHO1 151 €KOJIOTTYHO
BIJIMOBIJANIBHOL rary3l.

[loBHOMacmiTabHa BifiHa TMpu3BENa [0 3HAYHUX pYyHHYBaHb
1H(pacTpyKTypH, TPOMUCIOBOCTI Ta >KUTIOBOTO (oHIYy VYKpaiHu, 0
3yMOBITIOE€ TOTPeOy B CHCTEMHOMY ITICIIBOEHHOMY BiIHOBJIEHHI1. BomHO4ac
r100abHI KIIMaTU4HI BUKIUKKA Ta OOMEXKEHICTh PECYpCIB aKTyalli3ylOTh
nepexii J0 MOJENl «3€JI€HOr0» pPO3BUTKY, SKa MOENHYE EKOHOMIUHE
3pOCTaHHS 3 €KOJIOTTYHOIO BIJIMOBIAAIBHICTIO.

Jlo 2022 poky cnocTtepirainocsi 3pOCTaHHs eKcnopTy MeOiiB, paHepu
Ta IUIMTHUX MarepiaiiB. BogHouac CTpyKTypa €KCHOpTy 3alvilaiacs
YaCTKOBO CHUPOBUHHOIO, IO OOMEXyBajo ()OPMYBaHHS BUCOKOI JTOAAHOT
BapTOCTI BCepeauHi KpaiHu. ExcropT ykpaiHcbkux MeOmniB y 2022 pori
ckiiaB 0nu3bko 806,6 mitH o, CIHIA, mo Ha 23% menme, Hix y 2021 porii.
[IpoTe 11e Bce 1I€ CBITYUTH MPO BEIUKY EKCIOPTHY AKTUBHICTH HAIIOI
IIPOMUCIIOBOCTI, HaBITh Y CKJIaaHuX ymoBax [2]. ITicas 2022 poxy MebieBa
ragy3b TpoOHIIa Yepe3 dYuMalo BUMPOOyBaHb, aje 30eperyia CBii
eKCIOPTHUI MOTEHIIaN 1 YCIIIIHO aJanTyBajacs 10 HOBUX YMOB. Y 2023
pOIll €KCIOPT YKPaiHCBKUX MEOIB JOCSATHYB MPUOIM3HO 786 MIIH JOJI.
CHIA. Xoua 11€ 1 MEHIIIE, Hi)K J10 TOBHOMACIITAOHOTO BTOPTHEHHSI, MeOJieBa
rajay3b BCe 1€ 3aiiMaeMO BaXKJIMBY YaCTKY y 30BHIMIHIHN Toprisii [3]. YV 2024
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poiii ekcriopT Me0iB gocsrayB 909 min non. CIIA, mo Ha 15,5 % Oinblie,
HIX y TMONEpeAHbOMY POIl - 1€ CBIIYUTH MPO MOCTYNOBE BiAHOBJICHHS
BUPOOHMIITBA Ta cTabuIi3amio puHKy [4]. ¥V 2025 poili eKcnopT IepeBUHU
Ta BUPOOIB 3 HEl CATHYB 1,42 MIJIH TOHH 13 3araJibHOIO BapTICTIO MPUOTU3ZHO
671,8 gon. CIIA - 11e 3acBiuye 3pocTaHHsI TOHHAXKY Ha 6% Ta 30UTbIICHHS
rpoiioBoi BapTocTi Ha 13% mopiBHSAHO 3 TonepeiHiM pokoM [S]. 3abopoHa
Ha EKCIOPT HEOoOpOOJIEHOT JIEPEBUHU CTBOPIOE YMOBH I PO3BUTKY Ta
3pOCTaHHS BHYTPIIIIHLOTO BUPOOHUIITBA. BHYTPIlIHIN MOMUT HA IEPEBUHY
TaKoX 3pIC, COPUSIOUM CTaOUIi3alil BHYTPINIHIX PUHKIB Ta MIATPUMIII
BUPOOHMUIITBA [6].

BilicbkoBi 11i TpU3BEIU 10 PYWHYBAaHHS MIJANPUEMCTB y CXIAHUX Ta
MIBIICHHUX PErioHaX, MOPYIIEHHS JIOTICTUYHUX JIAHI[IOTIB, CKOPOYECHHSI
IHBECTHIIIMHOI akTUBHOCTI. He3Bakaroun Ha 1€, Trajay3b Mae€ 3HAYHHUI
MOTEHITIaJ] JI0 IIBUIKOTO BITHOBJICHHS 32 YMOBU MOJIEpHI3allii BAPOOHUYNX
MOTY>KHOCTEH 1 3amydeHHs piHancyBaHHs [1].

OnHuM 13 KJIHOYOBHUX HAMpsMIB IMICISIBOEHHOTO BiJTHOBJICHHS €
BiOy/IOBa KUTJIOBOI Ta coIiadbHOI 1HQpACTpyKTypu. BuxopuctaHHs
JIEPEBUHU PA30M 13 CYYaCHUMU 1HKEHEPHUMHU TEXHOJIOTIAIMHU, TAaKUMHU SIK
CLT-nmanemni, cripusie MBUIAIIOMY Ta eHeproeheKTUBHOMY Oy/1iBHUIITBY.

CrpareriyHuM 3aBIaHHSM IICISIBOEHHOTO MEPIONy € Tepexia Bif
EKCIIOPTY CUPOBUHM JIO PO3BUTKY BHYTPIIIHBOI TIIMOOKOI MepepoOKH, 1110
nepegdadyae BUPOOHUIITBO MEONIB, BUTOTOBJEHHS IUIMTHUX MaTepiajiB
MIA® 1 ACII, cTBopeHHs epeB’sTHUX KOHCTPYKIIM aJig OymiBHULITBA Ta
PO3BUTOK IM3aHEPCHKUX U IHHOBALIMHUX MPOAYKTIB, a peajizallis TaKoro
HIIXOAY CHPUATHUME 30UIBIICHHIO BAJTIOTHUX HAIXOIKEHb, CTBOPEHHIO
HOBUX pOOOYMX MiICUb 1 TNIJBUIIEHHIO KOHKYPEHTOCHPOMOMKHOCTI
VKpAlHCBKOI MPOAYKIlT Ha €BPONEHCHKOMY pHUHKY. [HTerpaimis 1o
BUpOoOHMUYKX naHuporie €C norpedye NOTpUMaHHS CTaHAAPTIB SKOCTI,
€KOJIOT14HOI cepTudikaii Ta nudposizallii BApOOHUYNX MPOILECIB.

Binxomu nepeBooOpoOKHM MOXKYTh €()EKTUBHO BUKOPUCTOBYBATHUCS
JUTsl BAPOOHUIITBA MAJIMBHUX TIEJIET, OPUKETIB 1 TEIJIOBOT €HEPTii, [0 CIIPUSIE
3MEHIIIEHHIO €HEPTeTUYHOI 3aJIe)KHOCTI, PO3BUTKY MICIIEBOI CHEPTETUKHU Ta
BIPOBA/DKCHHIO MPHUHIUIIB 0€3B1AX0AHOTO BHpOOHMIITBA. llupkynspHa
EKOHOMIKa mepedayae MakCMMajbHE MOBTOPHE BUKOPUCTAHHSI PECYpPCIB,
MIHIMI3aIll0 BiAXOAIB Ta 3aMKHEHUM BHUPOOHWYHMN ITMKI, IO BIAMOBIIAE
CYy4YaCHUM €KOJIOTIYHUM BUMOTaM.

197



BonHouac edexTrBHA peasizallis bOTO MOTEHIIATY MOXKIIMBA JIUIIIE
3a YMOBHM MOJIepHI3aIlli BUPOOHHUIITBA, TPO30OPOT0O YIPaBIiHHA JIICOBUMHU
pecypcamu, TOTPUMAaHHS €KOJOTIYHUX PETYISITOPHUX aKTIB 1 3aTy4EeHHS
IHBECTUIIIA y MeXax MIXKHAPOJHOTO CHIBpOOITHULITBA. Baxxauum
3aJIUIIAEThCST OallaHC MK €KOHOMIYHHMH 1HTEpeCaMH Ta 30€pe’KEHHSIM
IPUPOIHUX EKOCUCTEM.

OTxe, DOCHIKEHHS PO3BUTKY JAEPEeBOOOPOOHOI Tajy3i B CHCTEMI
MICISIBOEHHOTO  3€JICHOTO  BIAHOBJEHHS  YKpaiHM €  HaJ3BUYAIHO
aKTyaJlbHUM 1 Ma€ BaXKJIMBE TEOPETHUYHE Ta NMpaKTUYHE 3HauyeHHs. BoHO
CIIPUATUME BU3HAYCHHIO CTPATETIUHMX HAMNpsIMIB MOJEpHI3allii ramysi, il
poJi Yy CTBOPEHHI €KOJIOTIYHO 30aJaHCOBAHOI EKOHOMIKH, a TaKOX
OOTpYHTYBaHHIO MEXaHI3MIB 3aJy4yeHHsS 1HBECTHUIIM Ta I1HTErpaiii y
€BPONECUCHKHIN €KOHOMIYHUN MPOCTIP.
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HEJAEPEBUHHA MPOAYKIIA JICY SAK CKJIAJOBA JIICOBUX
EKOCUCTEMHHUX ITOCJIYT

Ocaouyk JI.C., 00kmop CitbCbK020CN00apCcbKUX HAYK, npogecop,
Konopamiox JI. M., cmapwuii suxiaday kageopu nicisHUymaa,
Menvnuk I0.A., kanouoam ciibCbK020CN00aApCbKUX HAYK, O0YEHMm

Losadchuk(@nltu.edu.ua

Hayionanvhuu nicomexuiynuu ynisepcumem Ykpainu, Ykpaina

Jlicu MpONOHYIOTh PI3HOMAHITHUN CHEKTP HEJAECPEBUHHUX JI1COBUX
pecypciB, TaKuX SIK SrOJW, rpUOM, JIKApPChKl Ta JIEKOPATHUBHI JUKOPOCIHI
POCIMHH, TOPIXH, TPUOH, IEPEBHI COKH, M'ICO TUKUX TBApHUH Ta MeaA. Taki
MPOJYKTH € KUTTEBO BAXKJIMBUMHU KOMIIOHEHTaMHU 3aCO0IB 710 ICHYBaHHS Ta
n00po0yTy MUIBSPAIB JIOAECH y CBITI. bararo 3 HMX BIAIrparOTh 3HAYHY
KyJIbTYPHY, COLllaJbHY Ta MOB'SI3aHy 31 3J0POB'SM JIOAMHH pojb. Bapto
BIJI3HAYUTH, 1110 YKpaiHa BXOJUTH JO JECATH KPaiH JICH SIKUX, IPU3HAYCHI
rOJIOBHUM YMHOM i 3a0e3neueHHs couianbHux nocayr. Lle 1450 Tuc. ra,
K1 cTaHOBJIATH 14% Big momni Beix miciB (FAQO, 2025).

[loTeHmian HENEPEBMHHUX  JIICOBUX TMPOAYKTIB Ta  MOCIYT
31€OUIBIIOT0 HE Ma€ JOCTOBIPHUX JAHUX. XO4Ya BOHU MOXKYTh CYTTEBO
CIIPUATH CTBOPEHHIO HOBHMX O13HEC-MOXJIMBOCTEM Ta pPOOOYUX MICIHL Yy
CUIBCBKIN MICIEBOCTI. YIIPOJIOBK OCTAHHBOTO JECATHIIITTS B JlicaX YKpaiHu
MPOCTEXKYETHCS TEHJACHIS JI0 CKOPOYEHHS OOCATIB  CHeliajJbHOro
BUKOPUCTAHHS HEJIEPEBUHHUX JIICOBUX PECYPCIB, K 3aTOTIBJII APYTOPSIAHUX
JICOBUX MaTepiaiiB Tak 1 3A1MCHEHHS MOOIYHUX JICOBUX KOPUCTYBaHb.
AHaJi3 CTaTUCTUYHUX TaHUX CBIIYUTH MPO CYTTEBE 3MEHIIEHHS OOCATIB
3aroTiBii  Takoi mponaykuii. 3a iHdopmamiero Jlep:kaBHOI  CyKOu
cratuctuku Ykpainu, y 2010-2012 pokax micorocnonapchbki mianpueMcTBa
IIOPIYHO 3arOTOBJISLIN OJIU3BKO 16 THC. TOHH HEAEPEBHOI JTICOBOI IPOIYKIIIi.
Boanouac ctanom Ha 2024 pik 0OCsTH 11 3arOTiBJII CKOPOTUIIUCA MailKe y
necsTh pasiB (puc.l).
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Puc. 1. KinbkicTh 3arotoBiaeHoi HeiepeBHOI J1coBOi mpoayKiii (2005-
2024), https://www.stat.gov.ua

[TomibHa nuHAMIKa MOXe OyTH 3yMOBJICHa HHU3KOIO (haKTOPIB, CEpell
AKUX 3MIHM B CHUCTEMI JIICOKOPUCTYBaHHS, TpaHC(opMallisi €eKOHOMIYHUX
yMOB (DYHKIIIOHYBaHHs JIICOBOTO TOCMOAApPCTBA, 3HUKEHHS TOMUTY Ha
OKpeMI BUAM MPOIYKIIii, a TAKOK BIUIMB IMOBHOMACIITA0HOTO BTOPTHEHHS
Ha EKOHOMIKY YKpaiHu. 3MEHIIEHHA O0OcsAriB oQiiiHOI 3aroTiBil
HEJEPEBUHHUX pECypciB MOTpeldye MOAATKOBOIO aHali3y 3 TOYKU 30py
€(EeKTUBHOCTI 1X BUKOPHUCTaHHSA, CTaHy MPUPOJHUX PECYypCiB Ta poii
MICIIEBUX T'POMaJ Y iX pallloHaIbHOMY OCBO€EHHI.
3a manumu JI1 «Jlicu Ykpainu", BUKOPUCTAHHS HEAEPEBUHHUX JTICOBUX
pecypciB y ¢imiax jgicoBux odiciB € BKpail HepiBHOMIpHUM. HaibOimbim
IHTEHCUBHE OCBO€HHSI TMOTEHI1ally MOOIYHUX JIICOBUX KOPHUCTYBaHb
xapaktepae s [lomicekoro ta CrommaHoro mcoBux odiciB. Ha ixHro
JacTKy IpuItagae BiamoBiaHo 54 % Tta 36 % 3araapHOTO 0OCATY 3aroTiBii
HEJEPEBUHHOI MPOYKIIT (puc. 2).

MiBogHHMUIA LleHTpansHMiA HosopiyHi Jikapcbki
0% 1% ANMHKM

Cik Bepesoeui
8%
CTonmyHuit OuepeT

36% Tprbu icTieHi
Pexpeauis 13%
Monicbkmit 1%
54%

Moginbcebl
0% icosi arogm

Lo . 64%
MiBHi4HMI

Kapnatcekuit 3%
6%

Puc. 2. Crpykrypa 3a dunsaMu JicoBux o@diciB Ta BHAU
HegepeBUHHOTO JicokopuctyBanns B [I1 "Jlicu Ykpainun" (nani 3a 2024 p.)
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Y 2024 poui nand 3A1MCHEHHS 3aroTiBil MPOAYKINi MOOIYHOTO
nicokopuctyBanHs JII1 «Jlicu VYkpainu" Oyno odopmieno o6muzpko 600
JICOBHX KBHUTKIB. Y pe3ynbTaTi BUKOPHUCTAHHS LIUX PECYpPCIB J0 OOMKETY
OyJI0O HapaxXxoBaHO PEHTHY Iuiaty B 00cs3i 9,1 MuH. rpH. Y CTpYyKTypi
IMPOMUCIIOBO1 3arOTIBJII JAUKOPOCIIOi MPOAYKIIT JOMIHYIOTH JIICOBI SITOAM,
JacTKa SKWX CTAaHOBHTH Onm3pko 64 % Big 3arambHOTO OOCSITY. 3HAYHO
MEHIIy 4acTKy ¢opmyroTh icTiBHI rpudu (13 %) ta 6epesoBuii cik (8 %).
Taka CTpyKTypa CBIIUUTH IIPO OPIEHTAIIIO 3aroTiBEJIbHOI JISUIBHOCTI
MEepEeBAXXHO HA HAMOUIBII TOMIMPEHI Ta EKOHOMIYHO JOCTYIHI BHUAU
HEJIEPEBUHHUX PECYPCIB, 110 MalOTh CTAOUIbHUM ITOMUT Ha BHYTPIIIHHOMY
1 30BHIIITHBOMY PUHKaX.

Bapto 3a3HaunTH, 110 BCTAaHOBJIEHI JIMITH Ha 3aroTIBIIO MPOTYKIIIi
nooiyHoro JicokopuctyBanHs y Il «Jlicu Ykpainu» peani3yroTbCsi HE B
MOBHOMY 00cs31. OIHIEIO 3 KIIOYOBUX MPUYUH TAKOi CUTYAIlll € 3aTPUMKH Y
OpoleAypl 3aTBEPIKEHHS BIAMOBIAHUX JIMITIB. 3 OISy Ha Te€, IO
3aroTiBig OUIBIIOCTI BUJIIB HEACPEBUHHOI MPOAYKII Mae BUPAKCHUI
CE30HHMI XapaKTep, HECBOEUYACHE TTOTO/PKEHHS JO3BIJIbHUX 00CST1B 3HAYHO
CKOpOUYE€ Mep1oJ1, TOCTYIHUM 1)1 1X (PAKTUMIYHOTO OCBOEHHS.

Jlo1aTKOBUM HETaTUBHUM YMHHHUKOM BUCTYIIA€ HEJOCTATHIN MEXaH13M
KOHTPOJIIO 32 300pOM HEJEPEBUHHUX PECYPCIB MICIICBUM HACEJICHHSM Ta
MOJABIIOD 1X peanizali€ero. 3a TaKUX YMOB 3HauyHa YacTHHA PECYpCIB
(baKTUYHO BUJIIYYAETHCSI 3 JIICOBUX €KOCHUCTEM Mo03a MexaMu OdIIiiHO1
CTaTUCTUKU Ta PETYyISATOPHUX MexaHi3MIB. HU3bKUN piBEHb OCBOEHHS
3aTBEPXKEHUX  JIMITIB  3YMOBIIIOE  HEAOOTPUMAHHA  IMOTEHIIHHUX
HAJXOMKEHb JI0 MICIIEBUX OFO/KETIB, a TAaKOX CBIAYUTH MPO HEIMOBHE
BUKOPUCTAHHS €KOHOMIYHOTO MOTEHIIaTy JTICOBUX €KOCUCTEM SIK JKEpea
HEJIEPEBUHHOT MPOAYKIIii. Y 3B’S3KY 3 [IUM aKTyaJbHUM € BIOCKOHAJICHHS
CHUCTEMH YTPABIIHHS MOOIYHMUMHU JIICOBUMHU KOPUCTYBaHHSAMH, 30Kpema
[UISIXOM YIOCKOHAJICHHSI MPOUENYp IUIaHYBaHHS, MOCWIEHHA OOIIKYy Ta
KOHTPOJIIO I[OTO BUJY €KOCUCTEMHHUX MOCIYT, BOPOBAIKEHHS MEPEIOBUX
TEXHOJIOT1I  TPUPOJOKOPUCTYBAaHHS,  PO3POOJICHHS  3aKOHOJABYOTO
MEXaHI3My B3a€MOJIII JIepKaBU 1 TMPUBATHOTO OI3HECY Ha OCHOBI
NapTHEPCHKUX BIIHOCHUH JIJIS JIETAJILHOIO MPOCYBAHHS MPOAYKIIil HA PUHKHU
VYkpainu 1 3a KOpJIOH.
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MEJIIOPATUBHI BJTACTUBOCTI HOJIE3AXUCHHUX
CTEINOBUX HACAJ)KEHb HA COJIOHIIIOBATHUX IPYHTAX

Pacnonina C.IL, 0-p c.-2. Hayk
s_raspopina@ukr.net
eporcasnuii 6iomexnonoeiunuii ynisepcumem, YxpHJ[IJIIA
im. I'M. Bucoyvkoeo, Yxpaina

301/IbIIICHHST JICUCTOCTI € OJHIEI0 13 CTPATEerivyHUX LIJICH JIICOBOTO
rocrnofapcTBa YKpaiHu. Y HalOIMkK4iii MEpPCHEKTHUBl JICHUCTICTh HAIIO1
nepxaBu mana 6 3poctu 10 18 % [1]. I[lonpu crpareriuni miaHu 11010
HaApOIIyBaHHs JICUCTOCTI, MaciuTabHa 30poiiHa arpecis PO nmpusBena mo
MacoBOi Jerpajaiii Ta 3HUIIEHHS JICOBUX MAaCHUBIB, OCOOJHMBO Yy
npu(POHTOBUX PETIOHAX — HA MIBHIYHOMY CXOJ1, CXO/1 Ta MiBAHI YKpaiHu.
3a nonepeHIMU pO3paxyHKaMHu, JT1COBIAHOBIEHHS OTPEOyBaTuMe OJIU3bKO
TPETUHM TUIOII IEP>KaBHOTO J1COBOT0 ()OHY M TPUBATUME JECITUIITTIMU.
Jlo Toro i, ueld mpouec Mae MNOE€JHYBAaTH HE JIMIIE PEBITANIZALII0
MOPYIIEHUX 1 BTPAYEHUX MACHUBIB, a il aKTUBHE 3aJIICEHHS JIETPaJIOBaHUX,
MaJIOMPOAYKTUBHUX 1 TMOMIKOPKCHUX Yepe3 MUIITapiOTeHHUN BILUINB
CLIIbCHKOTOCIIOAAPCHKUX YT1/1b. OCO0IMBO POOIEMHUM J1CO)OPMYBaHHS €
y CTEMOBUX PETIOHAX, J€ HOTr0 Pe3ylbTaTUBHICTh KPUTUYHO 3aJICKUTh BIJT
KOMIUIEKCY TTPUPOTHO-KIIIMATUYHUX YNHHUKIB JOBKIJIIS.

3aranom JicoBi MmacuBH B Cteny € crneru(ivyHor0, aje HaJIBaKIMBOIO
POCIMHHOIO (opMalli€l0 3 MIMPOKUM CIHEKTPOM EKOJIOTIYHHUX (DYHKIIIH.
Pi3HOMaHITTS NPUPONHMX JIICOBUX YTPYNOBAaHb TYT OXOIUTIOE OailpayHi
Jicu, 11I0pOBU Ha BOJO/IIJIAX, 3allJIaBHI €KOCUCTEMH, OOPH Ta rai Ha MilaHux
3eMyIsiX. TUIIOBUM €JIEMEHTOM CTEIMOBOIO JIAHAMAPTY € JOJIMHHO-OAIKOBI
CUCTEMH, JIe IOMIHYIOTh OaiipayHi JIicH 3 TyOOM 3BHYaHUM Ta CYIyTHIMH
nopojaMu (KJICH, SICEH, JIUMa), a TAKOXXK PO3BUHEHUM YarapHUKOBUM SIPYCOM
(J1IIKMHA, TEPEH, HKOCTEP TOIIO). BUIBIIICTh CTENOBUX JICIB ICHYE B YMOBaX
KJIIMAaTUYHO1 HEBIAMOBIAHOCTI, SIKa 3aJI€KHO BiJ] IPYHTOBO-HIATIPYHTOBUX
YMOB TOJUISETHCA HA HU3KY 30H: BUPA3HOI €KOJOT1YHOI HEBIAMOBIIHOCTI
(my>)ke Ccyxi ¥ COJOHYAKOBI 3eMJll) — BIJIHOCHOI €KOJOT14HO1
HEBIAMOBIIHOCTI (CyXi, COJIOHIfOBaTi W MOKpl1 MO3HIlii) — BIAHOCHOI
€KOJIOT1YHOI BIAMOBIAHOCTI (CBLKYBari W CHUpl MICUEBUPOCTaHHS) —
BUPA3HOI EKOJOTIYHOI BIAMOBIAHOCTI (CBLXKI W BoJIOT1 rirporonu) [2].
Tinbku y oOCTaHHIN 30HI, fKa TPAIUILETHCS BKpall pIJIKO, MOXIUBE
dbopMyBaHHS CTIMKUX 1 JOBMOBIYHUX JICOBUX (PpOopMaITii.
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Y crenoBuX yMOBaX 30HM MIBACHHO-YOPHO3EMHUX 1 TEMHO-
KallITAHOBUX I'PYHTIB JOBOJII MOIIMPEH] iXH1 COJNIOHITIOBATI Biagminu. [lompu
T€, W0 CWIbHO3ACOJICHI TIPYHTH € HENICONPUJATHUMH, CJ1abo- 1
CepeIHh03aCOJICHI MOXKHA PO3IVISJIATH K 00’ €KTH 3aliCeHHS, 3A€01IbIIOrO0
JUIsl CTBOPEHHSI MOJIE3aXUCHUX JIICOBUX HACA/KEHb JiHIAHOTO TUmy. [Ipu
[[bOMY, JIEPEBHA POCIMHHICTh YNHUTH MOMITHUN METIOPaTUBHUYN BIUIMB HA
BJIACTUBOCTI  COJIOHIIOBAaTUX TIPYyHTIB. Tak, 3aBIsiKu 1HTCHCUBHIN
iH(1IBTpaIlli BOJOTH, NEPEBOCTAH € MOTY>KHUM O10JIOTITYHUM UYUHHUKOM
necaminizanii. Hamu mnpoBeneHO MOpIBHSUIBHUN aHali3 BIIACTUBOCTEH
TEMHO-KAaIITAHOBUX TTMOOKOCOJIOHYAKYBATUX IPYHTIB HA INIMHUCTHUX JIECax
Ha JIBOX JIOKAIliAX — MIJ PULICIO Ta MiJ MOJIE3aXUCHOIO JIICOCMYTOr0 (4-X
psanHa, nBa cepenni psaau — Gleditsia triacanthos L., nBa kpaini — Ulmus
pumila L.; mupuHa — 12 M, BiACTaHb MIX psaaamMu — 4 M), 10 MEXYE 3
piiero. BigzHauumo, mo y Bimi 35 pokiB B’sA3 gocsrae 9 MeTpiB Ta
XapaKTEPU3YEThCA IIJIKOM 3aJ0BUIBHUM CTAHOM, Ha BiAMIHY BIJl IJIEIHYIi,
siKa OLJIBIIIO0 MIpOIO BCOXJIA.

3adikcoBano, 1m0 TNPOo(IILHUN PO3MOALT PO3YMHHHX  COJICH
(31€01LIBIIOTO XJIOPUIIB) MiJ] PULICID JTEMOHCTPYE MOCTYHOBE 3POCTAHHS
MiHepaizailii 3 mubunorw: Bia 0,06 % y mapi 0-50 cm, 1o 0,1-0,3 % Ha
ru6uHi 50-80 cm, 0,46 % y mapi 80—100 cm ta 10 1,9 % — Hux4ge 100 cm.
HaromicTb 111 JIICOCMYTOI0 CLIOCTEPITAETHCS CYTTERA A€ CAHIZAIIA IPYHTY,
e 3arajbHa MIHepaJi3allis IpyHTOBOro po3unny y mapi 80—-100 cMm y '’ s1Th
pa3ziB Huxk4a, HiX Ha punnl (0,09 % mnporu 0,46 %). Ilpu 1pomy
KOHIEHTPAI[IST BOJOPO3UMHHUX COJIEM 3aJIMIIAETHCA JIOBOJI OE3MEUYHOI0
HaBITh JJ15 BITHOCHO Yy TJIMBUX JIO COJIOHIIFOBATOCTI JIEPEBHUX MOPia aX J10
ruounu 100 cm.

3aranoM, JICOPO3BEICHHS (3A€01IbIIOrO JIIHIHHOIO TUITY) B YMOBax
Creny mae 0a3yBaTHCS Ha MPUHIMIIAX JIICOBOI TUIOJIOTIT Ta CHCTEMHOMY
HAyKOBOMY aHaji3l, a €(EeKTUBHICTh LHOTO MPOLECY 3aleKATUME BIJ
KOMIUIEKCHOTO OI[IHIOBAHHS JIICONPUJIATHOCTI 3€MeNb, a TAKOXK 1HTErparii
nepeoBUX TEXHOJIOTIA 1 METOJIB JIICOBUPOIILYBaHHS, aJalTOBAHUX 10
crienniKu PEriony.

CnucoKk BUKOPMCTAHUX JKepeJ
1. BepxoBHa pana Ykpainu. JlepxaBHa cTpareris yrnpaBiiHHA JicamMu YKpainu 10 2035 poky.
Posnopsiokennss  KaGinery wMinicTpiB  Yikpainu Big 29 rpymas 2021 p. Ne 1777-p.
URL: https://zakon.rada.gov.ua/laws/show/1777-2021-%D1%80#Text
2. bensrapg A. JI. Crennoe necosenenune. 1971. 336 c.
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MMAPTUCUIIATUBHE NPOEKTYBAHHS PEABLIITAIIHHUX
IMPOCTOPIB B YKPATHI HA TIPUKJIAJII 3EJIEHUX
HACAJI’KEHb MICTA KHU€EBA

Pawikoecovka I0., acnipaum,; Konecniuenko 0., 0okmop 6i0102i4HUX HAYK
yul.rashkovska@nubip.edu.ua
Hayionanvnuti ynieepcumem 6iopecypcis i npupoooKkopucmy8anHs Yxpainu

CyuacHe CyCHuIbCTBO, 30KpeMa YKpaiHU, CTUKAEThCS 13 KOMILJIEKCOM
BUKJIMKIB, KOJM HACIIIKU BIMCHKOBUX i, XpOHIYHUM CTpEC 1 CTapiHHS
MPU3BOJSTH A0 0araTOuYMCICHHUX TPaBM Ta MOTIPIICHHS TICUXOEMOIIMHOTO
CTaHy HaceJIeHHsA. Y TaKuX YMOBaxX HaJ3BUYAHOI BaJIMBOCTI HaOyBalOTh
Takl 1HHOBAIlIHI €JIEMEHTH 3eJIeHOi 1H(QPACTPYKTYpU SK peabimiTariiiiHi
IPOCTOPU Ta IUIIONI CaJH, 110 MOXYTh CIPUITH IIBUAKOMY TOJOJAHHIO
ICHYIOYMX BUKJIMKIB 1 0OMEKEHb, BITHOBJICHHIO 3/I0POB’s HAITil Ta 30€pEKEHHIO
OiopizHoMaHITTS. [lo eekTuBHMX HedapMaKoIOTIYHUX METOMIB cTalimizarii
CTaHy 3/I0pOB’s MALIEHTIB BIHOCATH i JTaHAIIA()THO-TEPATICBTUYHE BTPYUYaHHSI,
OCHOBHHMM OO’€KTOM SIKOTO BHCTYIIA€ IUTIOIIUN caa. Y KOHTEKCTI CaJoBO-
MapKOBOTO TOCTIONAPCTBA 111 00’ €KTH PO3MISAAIOTH SK CHEIlali30BaHl MapKOBi
TEpUTOPii, CHOPOEKTOBAHI JUIsl BUPIIICHHS KOHKPETHUX  JIKYBAJIbHO-
NpoQUIAKTUYHUX 3aB/IaHb.

HuHi BiACYTH1 € AMHI TPaHCHALIIOHAIBbHI CTAaHIAPTH SIK 1110710 Ki1acuikarlii
TaKUX IUTIOLIUX CaJliB TAK 1 II0JI0 MPUHIUIIB iX MPOEKTYBaHHS. MOHACTUPCHKI
canu €Bporu, 1O BIPOIOBXK CTONITh (DOpMYyBanM YHIKaJIbHI MOJENI
BUKOPUCTAHHS CAJI0BUX MPOCTOPIB AJIsi (PI3UYHOTO Ta JAYXOBHOIO 3ILICHHS
JIFOJIMHY, CTAJIM B3IPKOBUMU MPOTOTUIIAMH CYyYaCHUX IUTIOIINUX CaiB. Y TaKuX
cagax 0cOOIMBOI HIHHOCTI HAOyBaJIM 130JIbOBAH1 Ta 3aXMIIEHI BiJl 30BHIITHBOTO
CBITY CaJI0B1 IPOCTOPH, K1 ChOTOIHI € BaXJIMBUM aCIIEKTOM CY4aCHOI CaJI0BOi
Teparii. BpaxoByrouw, 1110 1u3aiiH MOHACTUPCHKUX CaiB OyB B3a€MOIIOB’ SI3aHUIA
3 PETIOHATLHUMH PHUCaMH, TPOLECH IMPOEKTYBAHHS Ta OJIArOyCTPOIO TAaKMX
TEPUTOPIi MaJli CBOI JOMIHYIOYI MPUHIMIIKA Ta PUCH. MOHACTUPCHKI Caau
MOEHYBAJIM 3aKPUTI TIPOCTOPH JISI MEIUTAITIT Ta CIIOTISIIaHHS, allTeuH1 TOPOIU
Ta (PpyKTOBI caiau. 3HAHHA Ta PO3YMIHHS JIOTIKM W TMPHUHIMIIB TOOYI0BU
IPOCTOPIB  MOHACTUPCHKUX  CaJiB  MMHYJOTNO  JIO3BOJISIIOTH  CydaCHUM
JTOCTIHUKaM TUTaHyBaTH Ta OymyBard IUTIONI Caaud ChOTOACHHS. Y
NPOEKTYBAHHI IUTIOIIMX CEPEIOBUI IMParMaTu3M 1 JOCTYMHICTh MaroTh
OazyBarucsi Ha pe3ylbTarax HAyKOBO-OOIPYHTOBAHMX  MIJXOMIBY  JO
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YHIBEPCAJIBHOIO JHU3aliHy, & HAyKOMETPUUHUIN aHaNi3 Cy4yaCHUX MyOsiKarlii
CBIUMTH PO IMIBUKUAN PO3BUTOK CaI0BOI Teparlii Ta MiAKpeCIt0e HeOOXITHICTb
BUPIIICHHS 111€1 MPOOJIeMH Ha TI00aTbHOMY PiBHI.

Y KOHTEKCTI CaI0BO-IIAPKOBOTO TOCIOAAPCTBA YKPAiHU TaKy KaTeropiko,
SIK IIUTOILIL ca/iv, (POPMYIOTh y BUIIISII CTIEIIaJII30BaHOI MTAPKOBOT TEPUTOPII, 1110
COPEKTOBAHA Ui BUPIMICHHS KOHKPETHUX JIKYBIbHO-TIPO(PUIAKTHYHUX
3aBJaHb II€BHUX Kareropii mailieHTiB. IcHyroui kiacudikaiii caaoBO-
NapKOBUX TEPUTOPIM, B KOHTEKCTI (POpMyBaHHS IITIOMMX JaH mIadTiB, HE
BKJIFOUAIOTh TaKi KJIFOUOBI JIJIsl MPOEKTYBAHHS MapaMeTpH, SIK TUIl B3a€EMOJI1
nali€eHTa 3 eIeMEHTaMH Cajly Ta 0COOIUBOCTI (PYHKIIOHAIBHOTO 30HYBaHHSI
3a TUIIOM CaJ0BO1 Tepamii, SKi HaJ3BUYAHO BaXKJIMBI MPU CTBOPEHHI
numomoro cany. lle yckimamHioe po3poOKy CTaHIApTIB MNPOEKTYBAHHS
TEPUTOPIM, IIPOBEACHHS IIOPIBHSJIBHUX JOCHIJKEHh Ta e(PEKTUBHE
BIIPOBA/PKCHHS TAKMX 00’ €KTIB B MPAKTUKY CaJI0BO-ITAPKOBOIO OY/IIBHUIITBA
YKpaiHu.

AHai3 JITEpaTypHUX JHKEPET CBIIYUTH MPO BUCOKY PE3YIBTATUBHICTh
IIIMPOKOTO CIIEKTPY JOCIIKEHD IIUTIOIINUX CaJIIB SIK 3 TOYKH 30py (HOpMYyBaHHS
TEOPETUYHOI 0a3H, TaK 1 3 MONISAY PO3POOKH MPAKTUYHUX PEKOMEHAAIN iX
BIIpoBapKkeHHs. OkpeMi crierudiuHi MOJAEI BKE peai3oBaHl B KOHKPETHUX
IIUTIOIIINX cazlax no npukiamy, aBropu wmoxeni "Ilipamiza eKoJOTi14HOI
OIATPUMKHA" PO3MOAUISAIOTE MPOCTIp 3a PIBHEM aKTUBHOCTI —  BIJ
130JIbOBAaHUX 30H TUXOTO BIAMOYUHKY J0 OUIBIII COILIAIbHO aKTUBHUX 30H, Y
TOM Yac Ak aBTopu Mozeni "YoThpu 30HM KOHTAKTY" HamoJsAraroTh Ha
HEOOXITHOCTI BpaxOBYBAaTH BIUIMB Ha 3[0pPOB’S MAIlIEHTIB HE JHUIIE
IITIONMIOT0 cady, a W BUIIAMY 3 BIKHA TMajaTdu, Tepacu. [HII aBTOpHU
HAroJIOIIYIOTh Ha HEOOX1THOCTI BpaxXyBaHHSI TaKoi HAJ3BUYAMHO BaXKIIUBOI
KOMIIOHEHTH IIITFOIIOTO TPOCTOPY, SIK ACOPTUMEHT POCIIMH, 1€ KOJJOPUCTUKA
BUKOPUCTOBYETHCS SIK CBIIOMUM TEPANIEBTUYHUM 1HCTPYMEHT.

Ha namy myMKy, Opo€KTyBaHHsI Ta OyAIBHUIITBO LIIIOLIUX IPOCTOPIB
B YMOBaxX YKpaiHU Ma€ MEBHI 0COOIMBOCTI: HEOOXITHICTh BIPOBAKEHHS
MIBUJIKUX Ta 3pO3YMUIMX JIJIi TPOMaJd pIllICeHh MOBUHHO Oa3yBaTHCs Ha
OpUHLMNAX MApTUCUIIATUBHOTO AW3aiiHy. Taka KOHIENTyaJbHa MOJEIb
J03BOJIIE  Y3rOAUTH W  YHI(IKYyBaTH PpPEriOHANIbHI  MIAXOAM  JJIs
cUCTEeMaTu3allli 3HaHb 1 BHUPOOJEHHSA YITKUX CTaHJAPTIB MPOEKTYBAaHHS
HUTIOIIMX ~ CcafdiB daxiBLUsIM  CaJ0BO-MAPKOBOIO  TOCIOJApPCTRBA.
[TpoekTyBaHHS LITIOMIUX MPOCTOPIB MA€ BPAaXOBYBATU OA30B1 MPUHIIUIIH, 10
AKUX HaJexXarhb: Oe3leKa Ta yHiBepcalibHa JOCTYMHICTh (1HKJIFO3UBHICTD),
MYJIBTUCEHCOPHICTh, HAJAHHS KOPUCTYBAa4YE€Bl «BHOOpPY Ta KOHTPOIIIO»,
CTBOPEHHS BIATBOPIOBAHOIO Ta NepeAdavyyBaHOTO CEpPEAOBHUINA, a TAKOXK
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NPUHIMN 1HGOPMATUBHOCTI Ta CyBOpa BIAMOBIIHICTh (PYHKIIOHATHLHOMY
MIPU3HAUYCHHIO.

Jlo Takoro pe3oHaHCHOTO MPHUKJIATY PO30yI0BH MEPIIOTO ILTIOLIOTO
caay B YKpaiHi MM BiJHOCUMO Oararo(pyHKIIOHAIbHUNA 3€JICHUN MPOCTIp
HamionaneHoi  auTsidoi  crmemiaiizoBaHoi  JjikapHi MO3  Vkpainu
OXMATJIHWT. BpaxoByroun HEOOXiAHICTH 3AIMCHEHHS OJHOYACHHUX 1
PI3HOIIAHOBUX 3aXO/1B 13 BITHOBJICHHS 3/I0POB'SI MaJICHbKHX MAIIEHTIB €T
JiKapHi, MICAs OOrOBOPEHHS MPOEKTHUX PIIIEHb 3 PI3HUMHU Tpynamu
CTEUKTOJACPIB, TEPUTOPIIO IILIIOIMIOr0 caxy momero 0,3 ra Oyno meBHUM
YHHOM 30HOBAHO Ta pO3MOojieHo Ha 4 yokariii (puc. 1).

Puc. 1. Iumomuit can HatioHaIbHOT JUTAYOI CHIEI1aII30BaHOT JIIKApHI
MO3 VYkpainu OXMATIUT

TakuM ymHOM, MpU PO30YIOBI MEPUIOr0 B YKpaiHl LITIOMIOTO Cay
Oy 3ampoBaKEHI CydacHI IMAXOAH, Cepell SKUX Ol0(UIbHUN aU3aiiH,
CIPSIMOBAHHM Ha BIJHOBJICHHS 3B’S3KY JIFOMWHU 3 MIPUPOIOI0 Yepe3 MpsMy
Ta HEMPSIMY 1HTETpalii0 IPUPOJAHUX €IIEMEHTIB 1 (hopM, OIOHIUHUI NU3alH,
o 3arno3udye eGeKTUBHI PIIMICHHS 3 KUBOI MPUPOAH, MAPTUCUIIATUBHUN
Iu3aiiH, aKui nepeadavyae 3anyuyeHHs] MaliOyTHIX KOPUCTYBaUiB JI0 MPOLECY
MPOCKTYBaHHA MJI1 BpaxyBaHHs iXHIX peajbHUX MOTPed Ta aJanTUBHUUN
JM3aiiH, 1o 3a0e3Mevyy€e THYUYKICTh 1 MOXKJIMBICTh TpaHchopMaliii IpoCTopy
B MaillOyTHbOMY.
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OCEJINIIA ®JIOPUCTUYHO BATATUX JYBOBHUX I
COCHOBO-JIYBOBUX JICIB Y KOPOCTUIIIBCBKOMY
HAJJJICHUIITBI ®LIIi «CTOJIMYHUHA JJICOBUMU OPIC»
JII «JIICU YKPATHW»

Casuyk I. A., 30006y8au suwoi oceimu
savchukigor240372@gmail.com
Kumomupcokuii acpomexHivHuil paxosutl Koneoxc

B ymoBax ceprudikamii giciB FSC 3Hauna yBara HIpuUIUISETHCS
eKoJIOT13aIlli JIICOBOTO TrocroaapcTBa [2] Ta oXopoHi Oi0pi3HOMAHITTA [8],
IIPU [IbOMY HAroJIOIIyeThCsA Ha MPIOPUTETHOCTI OCEIUIIHOTO MiaAxoay [3, 4].
Po3pobnennsi «HarionanpHOoro karajnory OioTomiB Ykpainu» [4] HuHI
JI03BOJISI€ OLIHUTHU PIAKICHICTh MEBHUX OI10TOMIB MiANPUEMCTBA, BHECEHUX
no Pesomromii 6 bepHchkoi konBeHmii [5] Ta Jomarky I OcenuniHoi
HupexktuBu €C [7]. Kpim Toro, BumanHs [4] 103BOJS€ BUSBUTH POJb
MIEBHOTO MIPUPOTHOTO ocenuina (610Tomy) y 30epekeHH1 (PiTopi3HOMAaHITT,
B T.4. 30€pEKEHHI PIAKICHUX BUIB POCIHUH 3 «YepBOHOT KHUTH YKpaiHW»
[6] Ta piAKICHUX POCIMHHUX yTPYIIOBaHb 3 «3€JI€HOT KHUTH YKpainmw» [1].

Y KopocTtumiBCbKOMY HAUIICHUITBI  BHUSBJICHO 3HA4HI ILJIOIII
ocenumia [[1.4.1 — craboauunodinbHuX GropucTUYHO Garatnx AyOOBUX i
COCHOBO-1yOOBUX JiCiB [3a 4]. BoHu € Quopuctuyno HaibaraTmmmu 3
30HAIBHUX JIICOBUX €KOCHUCTEM pPETiOHYy JIOCHI)K€Hb, 3 BHUJIOBUM
oararctBoM 50-70 BUIIB CyIMHHUX POCIHH Ha 1 ra.

Merta maHOTO JOCHIKEHHSI TOJISITA€ B aHaNi31 TUIOMNI MOIIMPEHHS
nicoBoro ocenumia /[1.4.1 va Teputopii KopocTuimBCchbKoro HaTiCHUIITBA,
OLIIHIII Ioro PiAKICHOCTI B €Bporii, podil y 30epekeHH1 (piTOpi3HOMAaHITTS Ha
TEPUTOPI1 MIANMPUEMCTBA HA BUJIOBOMY Ta LICHOTUYHOMY PIBHSIX.

JlocniKeHHsT TPOIEMOHCTPYBaJH, 10 HA TEPUTOPIl MIANPUEMCTBA
ocenuie J[1.4.1 mommupeHe opieHTOBHO Ha Iwiomii Onu3pko 720 ra,
NEPEBAXKHO Y 3aX1/IHIH, NOJICHKiN YacTuHi, 3 HUX y Tuti Jicy CoI ZIC — 90%
ot 1y tumi gicy BoJIC — 10% mutori.

Bussneno, mo nicoBe ocenuuie [[1.4.1 € pigkichum y €Bpori i
nijgsirae  oxopoHi: 'y Pesomonii 4 bepHcbkoi koHBeHmii — G1.7
Thermophilous deciduous woodland / TepMmodinbHi nucTOomaaH1 JicH; y
Honatky I Ocenumnoi Jupextusu €C — 9110 Euro-Siberian steppic woods
with Quercus spp. / €Bpo-cubIpChKi CTEMOBI 110pOBH.
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Came B 1mx OioTomax Yy HaJJIICHUUTBI BHSBIECHO OUIBIIICTh
MICII€3HAXO/DKEHb TaKMX PIAKICHUX BHJIB POCIHMH, 3aHECEHHUX [0
«YepBoHoi kHUTH YKpaiHm» [6], sk: mimis micoBa (Lilium martagon L.),
rHi3AiBKa 3BuuaitHa (Neottia nidus-avis (L.) Rich.), kopyuka
mopo3nukoBugHa (Epipactis helleborine (L.) Crantz), niobka aosucTa
(Platanthera bifolia (L.) Rich.), mrobka 3eneHokBiTKoBa (Platanthera
chlorantha (L.) Rich.), 303ynmuni cinpbo3u sineBunHi (Listera ovata (L.)
R.Br.), con poskputuit (Pulsatilla patens (L.) Mill.). Ha tepuropii
KopocTuiiBcbkoro HaJIICHHIITBA JIUINE B I[bOMY OCEJIHUIIl BUIBICHO
NOMyJIALl Takux piakicHUX BUAIB «YepBoHOI KHUTH YkpaiHuw» [6], sk
kocapuku uepenutyacti (Gladiolus imbricatus L.), Oynarka JOBrojucra
(Cephalanthera longifolia (L.) Rich.) Ta Gynarka uepBona (Cephalanthera
rubra (L.) Rich.).

Kpim TOro, y cBimiux cnaboanuaoduibHuX Ay0OBHX Jicax
KopoctumiiBcekoro HammicaunTBa Oiororry J[1.4.1 3HaliaeHO TOMyJsIii
PIAKICHUX BUJIIB POCIHH, SIKI OXOpOHAIOThCS Pesomtortiero Ne 6 bepHChKO1
KOHBEHIIT [5]: miBHMKIB yropchkux (Iris hungarica Waldst. & Kit.) Ta
3mierosioBHuka Proitma (Dracocephalum ruyschiana L.).

Ha mianpuemctBi y gochimkeHoMmy Oiotom J[1.4.1 BusiBieHO
YUCJICHHI TTOMYJIALIT perioOHaIbHO PiAKICHUX BUAIB pociuH JKUTOMUPCHKOT
o0nacTi, TakuxX, K CKOpLoHepa nypnypoBa (Scorzonera purpurea L.),
Kaauino capMmarceke (Melittis sarmatica Klokov), rmaguin mapoKOIuCTHI
(Laserpitium latifolium L.), ckepena oOrpusena (Crepis praemorsa (L.)
Tausch.).

AHa3 POCIMHHOCTI 1 Ocenuil O0’€KTIB MPUPOIHO-3AMOBIAHOTO
dbouay KopoCTHIIIBCHKOTO HAIICHUIITBA TMOKa3aB, 110 Ha MIANPUEMCTBI
ocenuma J[1.4.1 — cnaboaunaodiapHuX GIOPUCTUYHO OaraTux MyOOBUX i
COCHOBO-TyOOBHX JIICIB — OXOPOHSIIOTHCS Y KUIBKOX HEBEJIMKUX 3aKa3HUKAX
MiciieBoro 3HadeHHs: «KonBamnis» (72,2 ra) ta « ) KorHeBe» (48,2 ra), 1110 €
HenocTaTHIM.  3aka3HUK <«OKoBTHeBe» € OJHMM 3  (DIOPUCTHUYHO
HaiOararmux y JKutomupcbkomy Ilomicci.

BucHoBKku:

Ocenume /[1.4.1 nomupene Ha MiATPUEMCTBI OPIEHTOBHO Ha TLJIOIII
omu3bpko 720 ra.

Ocemume J[1.4.1 mignsrae oxopoHi B €Bpomi 3a Pesomroriero 4
bepHcbkoi konBeHIii Ta Jlogatkom I OcenuinHoi JlupekTuBmy.

Y oOiorom J[1.4.1 y HammicHuUTBI BuUsiBIeHO 10 BHUIIB POCIHH,
3aHECEHUX 10 «YepBOHOI KHUTU YKpaiHW.
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Ocenmume [[1.4.1 oOXOpoHsSIETbCA y HAUIICHUITBI Yy  KUIBKOX
3aka3Hukax: «KouBamis» (72,2 ra) ta «KoBrHeBe» (48,2 ra), mo €
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OBI‘PYHTYBéHH}I JAOUIJIBHOCTI BUT'OTOBJIEHHA
KOHCTPYKIIUHUX ILTUT 3 TOAABAHHSIM JEPEBHHUX
YACTHUHOK AK 3EJIEHOI IHHOBAILII B BYAIBHUIITBI

Cnipouxin A.K., kanouoam mexuiynux nayx, Kywmmnip /I.B.,
spirochkin@nubip.edu.ua
Hauyionanvruii ynisepcumem biopecypcis i npupoookopucmyeauHs Ykpainu

B ocranHi poku ocoOnuBa yBara MNPUIUISAETHCS PO3POOII HOBUX
€KOJIOTIYHO O€3MEYHUX KOHCTPYKIIMHUX MarepiaiiB, IO 3yMOBJICHE
HETaTUBHUM BILJINBOM XIMIYHUX KOMITOHEHTIB TpaJIUIIHHUX
TEIUIOI30/ISLINHNX MaTepialdiB Ha 3J0pOB'S JIOAUHM Ta CKIAQJHICTh iX
nepepoOKU. AKTYaJbHICTh JOCHIUKEHHS 3YMOBJIEHAa HEOOX1IHICTIO
MiJBUILICHHS €HEProe(eKTUBHOCTI OyAiBeab Ta BHUPIIMICHHS MPOOJIeMH
BIIXOMIB JIEpEBOOOPOOKM IIJISIXOM iX IIEPETBOPEHHS Ha Oe3IeuyHHi
KOHCTPYKIIHHUNA Marepiajl. B ymoBax CydyacHHMX KJIIMaTUYHUX 3MIH Ta
BUKJIMKIB €HEPIreTUYHOIO CEKTOPY, MOIIYK AJBTEPHATHUBHUX PIIIEHB, IO
0a3yl0ThCA Ha BIIHOBIIIOBAHUX PECYpPCaX, CTAE KIIOYOBUM 3aBIAHHAM JJIS
OyIiBeNbHOI rany3l YKpaiHu.

Metoro po6oTu Oy0 OTpMMAaHHS KOMIO3WTHHUX KOHCTPYKIIMHUX
MaTepiaiiB Ha OCHOBI JIEPEBHUX YACTHMHOK Ta OILIHKA iX €(DEKTUBHOCTI IJIs
BUKOPUCTAHHA B XWUTJIOBOMY 1 MPOMHUCIOBOMY OYIIBHUIITBI. Y mMpoleci
TOCHIJKEHHSI OyJI0O BMKOHAHO AaHajl3 ICHYIOUMX TEXHOJOTIN YTEIUICHHS
(BHYTPpIIIHE, 30BHIIIHE, KOJOA3HA KJIAJIKa) Ta iX BIUIMBY Ha «TOYKY POCHY,
10 JO3BOJIMJIO BUSIBUTH KPUTHYHI ACMEKTH TEIUIOBOJIOTICHOTO PEXKUMY
OTOPOJIKYBAJIbHUX KOHCTPYKI[IMA. 3a JOTIOMOIOK0 METOAY aHaIi3y lepapxXiid
OyJI0 BUKOHaHO BHUOIp ONTUMAJILHOTO B’SKYy4OTo MaTepiaiy, Cepela sIKUX
OPIOPUTETHUMHU BU3HAUEHO I[EMEHT, BallHO Ta TINC, 3BAXKAIOYM HA 1XHIO
JOCTYIHICTh Ta CyMICHICTh 3 OPraHIYHUM HAIIOBHIOBAYEM.

Byno BUTOTOBJIEHO MapTiIO TOCTIIHUX 3pa3KiB 3 BUKOPUCTAHHAM
JIEPEBHUX YACTHUHOK, KEPAM3UTY Ta OOpaHUX B’SHKYUYUX MJI MOAAIBIIOTO
71a00paTopHOro BUMIPOOYyBaHHS HA TEIUIOTEXHIYHI MOKA3HUKH.

ExcriepuMeHTanbH1 JOCHII)KEHHS] BUKOHYBAJIUCS 13 BUKOPUCTAHHAM
cucteMu PTMS (Precision Thermal Conductivity Measurement System).
Meroauka poboTu Tipuiany Oa3yeTbcsl Ha  CHUMETPUYHIN  cxewmi
BUMIPIOBAaHHS TYCTHMHH TEIJIOBOTO TIOTOKY 3 BHUKOPHUCTAHHSIM JBOX
OJIHAKOBUX TepeTBoproBayiB TermaoBoro notoky (IITII) ta aktuBHOI 614HOT
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TEIJI0130J141111 BUMIPIOBAJIbHOT KOMIpKH. J[71s1 3a0e3nedueHHsl piBHOMIPHOCTI
TEIJIOBOTO MOJis TOBIIMHA 3pa3KiB He mnepeBuiyBaia (0,2 4acTUHU BiJ
iXHBOTO TOTIEPEYHOTO PO3MIPY, a CTAOUIBHICTh PEXUMY MIATPUMYBaiacs
CHUCTEMOIO0 TEPMOCTATyBaHHS KPallOBUX 30H HarpiBHUKA Ta XOJOAMJIbLHUKA
3a JI0MOMOTO10 nepudepiitHUX OXOPOHHUX HarpiBadiB. EleKTpoHHUM 010K
CHUCTEMH MEPETBOPIOBAB AHAJIOTOB1 CUTHAJIM BiJl IaTYUKIB y IU(DPOBUIA KO
JUTs1 MOAAJIBIIOT alPOKCUMAIllil Ta 00YMCIIEHHS TOYHOTO 3HAYE€HHS TETIOBOTO
oropy.

B pesynaprari mpoBeACHHS JOCTIHKEHb HaWKpamiuil MOKa3HUK
koe(dilieHTa TEIUIONPOBIJIHOCTI IPOJAEMOHCTPYBaB 3pa3ok Ne8 (ckman:
JIEPEBHI YaCTUHKU + KepaM3uT + rinc + Bamuo) — 0,36 Bt/(M°K), mo €
KOHKYPEHTHUM TTOKa3HUKOM JIJIsl €KO-MaTepiaiB.

BukopucTaHHs HaTypaJIbHUX KOMIIOHEHTIB 3a0e3rneuye CUHEPTiUHUN
e(deKT: JepeBHI YACTUHKU HAJAIOTh MOPUCTICTh, KEpaM3HUT 3a0e3rnedye
MIIHICTh Ta JI0JATKOBY 130JIA1110, & BAITHO 3 T1IICOM — CTIMKICTh JO BOJIOTH
Ta aare3iro. Take HOE€aHAHHS T03BOJISIE HIBEJIIOBATH OCHOBHI HENOJIKH
JEePEeBHUX YaCTHMHOK, 30KpeMa IXHIO CXWJIBHICTh J0 Olojerpanaiii Ta
TOPIOYOCTI.

Exoyioriuna mnepeBara Marepially TMOJArae y MOXIUBOCTI HOro
MOJIAJIBIIIOT MEPEPOOKHU, OCKIIBKY KOMIOHEHTH € MPUPOAHUMHU MiHEpaJaMu
Ta OIOJOTIYHMMH 3aJMIIKaMH, [0 HE CTBOPIOIOTh TOKCUYHOTO
HABAHTAXXEHHS HAa HABKOJIMIIHE CEPEJOBUILE TICIAS  3aBEPIICHHS
eKCILTyaTalllifHOTO TEPMIiHY.

3anponoOHOBaHUM TEXHOJIOTIYHHI MPOIIEC BUTOTOBIICHHS Niepeadadae
3MIITyBaHHS KOMIIOHEHTIB, aBTOMAaTHM30BaHE J03yBaHHSI y ¢opMu Ha
BIOpOCTOI Ta TOAAJIbBIINE CYyIIHHS, 10 3a0e3neuye CTaOUIbHICTD
F€OMETPUYHUX PO3MIpIB TIUT. OTpumaHl JaHl MIATBEPIKYIOTh, IO
BUKOPUCTAHHS BIAXOJIB JEPEBOOOPOOKM Yy TOENHAHHI 3 MNPUPOIHUMU
MIHEpaJTbHUMH B’ SOKYYUMH € TEPCICKTUBHUM HAIMpPSIMOM «3€JICHOTO»
Oy[IIBHUIITBA, IO JO3BOJISIE CYTTEBO 3HU3UTU COOIBAPTICTH MPOMYKIIII
MOPIBHSHO 3 TPOMUCIOBUMH aHAJIOTaMM Ta 3HAYHO TMOKPAIIUTH
€HEeProe(PeKTUBHICTH CIIOPY/, POOJISYH 1X OLIbII CTATTUMU Ta KOM(DOPTHUMU
VTS TIPOKUBAHHSI.
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TAKCOHOMIYHA CTPYKTYPA ].E;KSOTI/I‘IHOi
JAEHAPOCOCO®JIOPHU IN VIVO YKPAIHCBKHUX KAPIIAT

Tepmuwinuit A.I1., kanouoam oionoziunux nayk, Ilonosuu C.I0., ooxmop
OI0N02IYHUX HAYK
tertyshnyy(@nubip.edu.ua
Hauionanvnuii ynisepcumem biopecypcis i npupoookopucmysanHs Ykpainu

3anoBigHa AeHApoco3oduiopa in  Vivo B HAIIOMY PO3YMiHHI
IpeACTaBlICHa YIBHUM YTBOPEHHSM 1 MICTHTh IIEBHY I'PyIy BHJIIB POCIIHH,
TOOTO 11 BUAOBUI CKJ1a]l Ha eBHIM TepuTopii (IlomoBuy Ta 1H., 2025). Hazu
TAKCOHIB MOJAaHl BIANOBIAHO O HOBITHIX TAKCOHOMIYHHUX 3BEICHD
(Catalogue..., 2026). HocnimkeHa 3amoBiiHa JIeHApoek3odiiopa in vivo
VYkpaincekux Kaprnar wmictuts 19 papuTeTHUX BHAIB OpaHKEPEUHUX
pocnuH (Araucaria araucana, A. heterophylla, Brahea edulis, Brugmansia
arborea, Ceratozamia mexicana, Coffea arabica, Cupressus cashmeriana,
Cupressus torulosa, Cycas revoluta, Dracaena draco, Howea belmoreana,
H. forsteriana, Kroenleinia grusonii, Persea indica, Phoenix canariensis,
Podocarpus salignus, Punica granatum, Selenicereus grandiflorus,
Washingtonia filifera), xotpi BXoasaTh A0 16 poniB, 12 poauH, neBATH
MOPSIKIB, YOTUPHOX KJIACIB 1 TPHOX BiALIIB. HailO1ibIy KUIBKICTh BUJIIB
mae Bigain Magnoliophyta — 12 BunpiB (63,2% Big iHBOT 3arajabHOI
KUTBKOCT1), sIK1 Hajexarb A0 11 pomiB 1 cemu poauH. Cepen poauH
Hal0araTIoo Ha BUIAU POCIUH € Arecaceae — I’ siTh BUAIB (26,3%). Ponuna
Cactaceae HapaxoBye nsa Buau (10,5%), 101 Asparagaceae, Lauraceae
Juss., Lythraceae, Rubiaceae., Solanaceae. matotb o ogaomy (5,3%) Buny
pociud. Binmin Pinophyta npencraBnenuii n'steMa Buaamu (26,3%)
OpaH)XEPEeWMHUX POCHMH. 31 CKJIaay PpOJAWH HAWYUCENBHIMIUMU €
Araucariaceae. Ta Cupressaceae, KOTp1 HapaxoBy10Th 1o jaBa Buau (10,5%)
pocnuH. Poguny Podocarpaceae yocobmoe nute ogus Bus (5,3%) pociuH.
Ho Binnuty Cycadophyta nanexats nBa Bumu (10,5%) pocnun. PonuHu
Cycadaceae Ta Zamiaceae 1IbOTO BIIJIUTY MICTATH 110 ogHOMY BUAY (5,3%)
POCIIHUH.

Cnncoxk BUKOPHCTAHMX JsKepeJt
1. TlomoBuu C.IO0., [I3uba A.A., Tommua M.B., Teprummuit A.Il. 3amoBigHa
nenapococoduiopa Yikpaincekux Kapmar: moHorpadis. 3a pemakmiero C.}HO. TlomoBuua. Kwuis:
Bunasuunrso Jlipa-K, 2025. 266 c.
2. Catalogue of life (2026) DOI: 10.48580/dgw64
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JAUHAMIKA ITOIIUPEHHSA ITATOJIOT'TYHUX MPOLECIB
B COCHOBHUX AEPEBOCTAHAX PEI'TOHAJIBHUX O®ICIB A1
«JIICH YKPATHM» 3A TIEPIO/J, 2018-2025 PP.

Yeuvkuit I.M., kanouoam cinecxococnooapcovkux Hayk, Juuwiko B.A.,
Kanouoam ciibckoeocnooapcokux Hayk, /Kaoan I.B., cmapwuti Hayxoeuii
CNi8pOOIMHUK
uskil 950@ukr.net
Vipaincokuti Hayxo80-00CHiOHUL IHCMUMYM JIiCO8020 20CNO0APCMEa ma
azponicomeniopayii im. I M. Bucoywvrozo, Ykpaina

KnimMaTu4yHi 3MiHM TIOCTYIIOBO MIHSIOTh MEXI MPUPOJHUX 30H,
30kpema Ha Ilojicci cTae Teruimie HaBITh IIBHIIIE, HDK Ha miBmHI [1].
[HaMKaTOpOM TakuX 3MIH CTalTh JICH 1, SKIIO IIBUAKICTh LMX 3MiH
NEPEBUIIUTH aAaNTHBHI MOXJIMBOCTI Cy4acCHUX JIEPEBOCTAHIB, MacIITaOU
JICOMATOJIOTTYHUX TPOIECiB OyIyTh 301IbIITyBaTUCh. BpaxoBytoun Te 1110
COCHOB1 HACAJ[KEHHSI € OCHOBHHMHU JIICOyTBOPIOIOYMMHU MOPOJAMH B YCIX
OPUPOJHUX 30HAX YKpaiHW, 3MIHHM B 00CATax IMOIIMPEHHS MaTOJOTTYHUX
IPOIIECIB B HUX 3 HAMOUIBIIIOIO BIPOTiHICTIO OYTyTh BII0OpaxaTu 3arajbHi
TEHJICHLI1 BIUIMBY KOMIUIEKCY HEraTHBHUX BIUIUBIB Ha O10J0r14HE
PI3HOMAHITTA BCIX JIICOBUX €KOCHUCTeM. Pe3ynpTaTu y3arajibHEHb JaHUX
noprany «MoHiTOpUHT maroniori jicy» [2] 3a 2018-2025 pp. cBigyaTh
(puc.l), mo vactka cocHOBUX HacajxkeHb [lomichkoro odicy, cTaH SIKMX
NOTIPIIMBCS, HEPIBHOMIPHO 3MiHIOBasach Bia 22% (2025 p.) mo 32%
(2024p.). B nHacamxennsx ¢iniii CronuuHoro oicy yacTka COCHSKIB, CTaH
AKUX TOTipIIKBCcA, Oyna Haitouemoo y 2018 p. (36%) a B HacTynH1 poku
MOCTYIOBO 3MeHITyBasach 1y 2024 p cranosuia 27%.,ay 2025 p. —31%.
301IbIIIEHHST YaCTKH BCHUXAKUMX COCHOBHUX JICPEBOCTAHIB 3a IIel Mepioj
BiiMIUeHO B Jicax LlentpansHoro odicy — 3 6% (2018 p.) no 14% -13%
(2024-2025 pp.), Ta [liBHiuHOTO Oicy — 3 6% (2018 p.) 1o 21% (2025 p.).
TenaeHist 70 HEPIBHOMIPHOTO 301IBIICHHS! YaCTKA BCUXAKOUUX COCHSKIB
BimMiueHa B Kapnarcekomy odici Big 1% (2018 p.) mo0 3% (2022 p.; 2025
p.), @ TCHACHIIIS O HEPIBHOMIPHOTO 3MEHIIICHHS YaCTKU TaKUX TIJIOII 32 e
nepioj BiAMIUYE€HA B COCHOBUX JiepeBocTaHax [loainbCchKoro J1icoBOro odicy
B 5% y 2022 p 1o 2% y 2025p. HepiBHOMIpHI 3M1HU YaCTKH BCUXAKOUMX
cocHsIKIB 3a mued mepiog (2018-2025 pp.) CIOCTEPITAINCH Y
CnoboxancrkoMy odici — 3MeHIeHHs Bia 7% y 2018 p. 1o 4% y 2022 p.,
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Ta MOCTYNOBE 30UIbIICHHS B HACTYMHI poku 3 2022 p mo 2025 1o 7%. Yitkoi
TEHJICHIIii B HAIPSIMKY 3MIH TYT HE BiJIMI4a€ThCHI.

40.0
35.0
30.0
25.0
20.0
15.0
10.0

5.0

0.0

caiaai [ 110 LI 11111 101 T P
2 3 6 7 8

m2018| 29.6 1.4 3.9 55 | 360 [ 55 7.0 2.9 8.2
m2021| 246 | 2.2 4.4 9.3 35 15.1 5.6 0.9 2.9
2022] 29.8 | 3.3 4.6 11 334 | 123 | 4.1 0.5 1
2023 245 | 24 3.7 11.6 | 29.8 | 19.8 5 1.5 1.7
2024| 323 | 2.8 29 | 144 | 273 | 155 | 48 0 0
2025| 22.1 3.4 1.6 134 | 314 | 21.2 | 6.6 0.1 0.2

m2018 m2021 =2022 m2023 m2024 m2025

Puc. 1. JIluHaMika 4acCTOK BCHXaKUHMX COCHOBHUX JIEPEBOCTAHIB B
perionanbaux odicax Il «Jlicu Ykpainu» B 3arajabHOMY MMaTOreHe31 JiciB
HIT «Jlicu Ykpainu» 3a 2018, 2021—2025pp.

[Tpumitka: 1-Tlomicekmit; 2-Kapmarcekuit; 3-Iloginscbkuii; 4-
Hentpaneuuii;  S5-Cronmuunuiti;6-IliBHiunnii;  7-CrnoOokaHChKUM; 8-
Cxigauii; 9-1TiBnennnit

SBHa TEHACHIlIS 10 3MEHIIICHHS YaCTKH IUIONI BCUXAIOUUX COCHOBHX
JIepeBOCTaHIB MpocTexyeTbess B IliBneHHomy Ta CximHomy odicax ne
HaiO1IbIIIa YacTKa TaKUX JepeBOCTaHiB BigMiueHa y 2018p BiamnoBiaHo 3%
ta 8%, a Haitmenma y 2025p —0,1% ta 0,2%. Cranom Ha 2024p iHdopmarii
3 uX oQiciB He Oyn0. 3arajioM y 3B’S3KY 13 BOEHHUMU JISIMU JIaHi II0J0
NaTOJIOTIYHUX MPOILIECIB B HACA/PKEHHSIX ocoOnuBo CXxigHoro Ta
[liBnenHoro o¢iciB, HEMOBHI, TOMY BapTO OYIKYBAaTH CYTT€BE 301JIbIIICHHS
00CST1B MAaTOJOTIYHUX MPOLIECIB MICIs 3aKIHYEHHSI BIMHMU.

Haiikpaiie 4YacoBi 3MIHM CTaHy JIICIB BIJIOOpaxar0Th KOpEJSAIiiiHI
3B’SI3KM MK YaCTKaMH TUIOII BCUXAIOUHUX HACAKEHb Ta IIEeP1010M (pOKaMu)
3a SIKUU 11 3MiHM B110yBatoThes (Tadm. 1).
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Tabnuys 1
Kopensiiini 3B’ 13KkM MK 4YaCTKaMH TUIOII BCUXAaKOYUX COCHOBUX

JIEPEBOCTaHIB B JTICOBUX O(dicax BiJl 3arajibHOTO MMaTOreHe3y, Ta POKaMu
nepioay 2018p ta 2021-2025p.

Perionu KoedimienT xopemsii
ITomicekuii -0,2994
Kapnarcekuit 0,8424"
IMoginschbKuii -0,6565
IlenTpanbHuii 0,9719"
CronnuHui -0,7966
[liBHIYHMIT 0,8908"
Cno00xaHChbKHM -0,3484
Cxinnuit -0,8647"
[TiBnennunit -0,9392*

[IpumiTka: KpUTUYHI 3HAYEHHS Koe(illieHTa KOpesliii Mpy PIiBHAX
. * kk
3HAYYIIOCTI: r905= 0,811 Ta 19,01= 0,917

Pe3ynpTaTi KopenasiiiHoro aHai3y CBiI4aTh, 1110 cjaada TeHISHIIIs 10
3MEHIIICHHS IMaTOJIOTIYHUX MPOIIECIB BiAMiUeHA B COCHOBHX JIEPEBOCTaHAX
[Tomiceroro Ta Cinoboxancekoro odici (r = - 0,30 Tar = - 0,35), cepenus
IToxinbcrkoro Ta Cronuynoro (r=- 0,66 Tar = - 0,80). 3MeHIIIEHHS YaCTKU
IJIOII TAKUX JIEPEBOCTaHIB BigMiueHO B CxigHomy Ta IliBgeHHOMY odicax,
0 TOB’S3aHO 3 BIACYTHICTIO 1HMOpMaIi 3 TEPUTOPIA OXOIUICHUX
BOEHHUMH JisiMH. 301IBIIICHHS YaCTKH BCUXAIOYMX COCHOBHX JCPEBOCTAHIB
B 3arajibHIi TIUIONIl BCUXAKO4MX JICIB BiaMidueHO B Kapnarcbkomy,
LlentpansHomy Ta [liBHIYHOMY Odhicax BIAMOBIIHO 1905 = 0,84 , 10,01 = 0,97
Ta 1005 = 0,89.

CnHcoK BUKOPUCTAHMX JKepe
1. I'moGanpHe moTerutiHHs. ATpokiniMaTtudHi 30HU [EnexkrponHuii pecypce]. Pexum gocrymy:
https://zaxid.net/cherez_globalne poteplinnya agroklimatichni_zoni_ukrayini_posunulis na_200_k
m _nl476891. 3sepuenns 18.11.2025p.].
2. Monitopunr maronorid  sicy. [Enekrponnuii  pecypc]. Pexum  mgoctymy:
http://urifmfp.org.ua/
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VIIK 631.542(477)

OLIHKA YCHIIIHOCTI AKJIIMATH3AILIII
MAJIOIIOIIUPEHUX JEPEBHUX I YATAPHUKOBHUX BUIIB Y
M. KUTOMMUP

@Danorwk B.0., 3006y8au suuoi oceimu
jtkinst@gmail.com
THonicoxuu nayionanvHui ynigepcumem, Yxpaina

[Ipotarom 2024-2025 pp. HaMu HATypHO OOCTEXKEHO 3€JICHI
HacajkeHHs M. JKUTOMUp y pI3HUX €JIE€MEHTaX MIChKUX JaHAIIa(TIB:
napkax, CKBepax, JEHJIpapiax, OynbBapax, y30i4usix JOpIr, MPUBATHUX
caaubax, eJeMeHTax 03€JICHEHHS HaBYAJIbHUX 3akiaAiB Tolo. [IpoBenene
MOPIBHSIHHA 3 BUJOBUM CKJIaJIOM JIEPEBHO-YarapHUKOBUX BHUJIB TaPKY-
nam’sITKM CaJ0BO-TIAPKOBOTO MHUCTEIITBA MICIIEBOTO 3HA4Y€HHsI OapoHa Je
[oxyapa, nenapomapky Ilomicekoro ¢imiana YxpHAIJITA Ta iH. VY
pe3ynbTati 0yino BUSBICHO 16 ITHTPOIYKOBAaHUX MaJIOMOIIUPEHUX JIEPEBHO-
YarapHUKOBHX BH/IIB, BBEICHUX Y KyJIbTYPY BITHOCHO HEIABHO.

Mertoro maHoro JOCTIKEHHS OyJia OIiHKa YCHIITHOCTI aKjliMaTu3aIli
BUSBJICHUX  BHJIB Ta  MEPCIEKTUBHOCTI  iXHBOTO  MOJAJBIIOTO
KyJBTUBYBaHHA y M. JKutomup.

OuiHka yCHIIIHOCTI —akjJIiMaru3alii MpOBEJAEHAa 3a IIKaJlolo,
po3poosienoro H.A. Koxnom [1]. JlaTuHCBKI Ha3BM BHJIIB HABEJEHO 3a
POWO [2].

OTpuMaHi pe3ynbTaTi HaBEJICHO y TaOIUII].

Tabauys

O1iHKa yCHIIIHOCTI aKJIiMaTU3alli MaJoNOMUPEHUX IEPEBHUX 1

JarapHUKOBUX BUAIB Y M. JKutoMup
Ouinka akjaiMaTusaunii*

Ne BHH ApicT | Areﬂep. I Asumocr. | Anocyx. I AcyMa
JepeBa
1 Aesculys pavia L. — ripkokairad 4epBOHUM. 4 4 5 4 90
Apeai: ITH. AMmepurka
2 | Castanea sativa Mill. — xamran ictTiBHUN. Apeai:
Cepenzemuomop’s, [liBnerHo-Cxigna €Bpora, 4 4 4 4 80
Mauna Asist
3 | Catalpa speciosa Warder ex Teas — karanbmna
. 5 5 5 5 100
kpacuBa. Apean: [TH. AMepuka
4 | Koelreuteria paniculata Laxm. — xenbpenTepist
R . 4 4 4 5 82
Bosotucrta. Apean: CxigHa Azis
5 | Liriodendron tulipifera L. — TronsnaHHe 1epeBo. 4 3 5 4 34

Apeai: ITH. AMepurka

6 | Metasequoia glyptostroboides Hu & W.C. Cheng —
METaCEKBOS TIINTPOCTpOOOinHa. Apear: 4 4 4 4 80
Lentpanpuuii Kutait
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Ouinka akJjgiMaTu3anii®
ApiCT Areﬂep. Asumocr. Anocyx. Acyma

Ne Buna

7 | Salix interga Thunb. — Bepba winonucra. Apeai: 4 4 4 4 30
CximHa Azis

Kymi
8 | Aesculus parviflora Walter — ripkokairan
5 3 o i 5 4 5 4 92
npiOHOKBITKOBUH. Apean: [TH. AMepuka
9 | Chaenomeles speciosa (Sweet) Nakai — kapiukoBa 5 5 5 5 100

aiiBa npekpacHa. Apean: CxigHa A3is
10 | Magnolia stellata (Siebold. & Zucc.) Maxim. —

MarHoJis 3ipuacra. Apean: Cxigna Asis (Snowis, 4 3 4 4 74
0. XOHCI0)
11 | Spartium junceum L. — icTaHCBKUI IPOK 5 5 5 5 100

miTinactuii. Apean: CepeazeMHOMOp s

12 | Vitex agnus-castus L. — BITeKC CBSIICHHUI. Apeaut:
Cepenzemuomop’s, IliBnenna €spomna, IliBHiuHa 2 3 3 4 61
Adpuka, 3axigHa Aszis

JlepeBHi Jiann

13 | Campsis radicans (L.) Bureau — xkamncuc
. o i —— 5 5 5 5 100
yKopinnuBui. Apean: I1n. AMepuka
14 | Celastrus scandens L. — nepeBory0enb BUTKUMA. 5 5 5 5 100

Apecai: ITH. Amepuka

15 | Polygonum baldschuanicum (Regel) Holub —
. . ‘ . 5 5 5 5 100

ripuak Oanapmkyanchkui. Apean: Cepenns Asist

16 Wzsteurza Sinensis (Slms) ]?C.) — DIUHIA 4 A /] 4 30

KuTanchka. Apean: Kurai

*Ipumimxa: Apicr — 6an pocTy (koedimieHT BaxIUBOCTI — 2); Arenep. — 0aJ1 TEHEPATUBHOTO PO3BUTKY
(xoedimieHT BaXKIUBOCTI — 5); Asumocr. — 02l 3uMOCTI#KOCTI (KoedimieHT BaXITUBOCTI — 10); Anocyx. —
0aJ MOCyXOCTIMKOCTI (Koedili€HT BaXKIUBOCTI — 3); Acyma — CYMapHHIA 6al — aKjTiMaTH3aliiHe YHUCII0
(91-100 — moBHa axmimaru3zanis; 71-80 — mobpa; 51-70 — 3ag0BiTBHA)

Jlani TabmuIli JEMOHCTPYIOTh, IO CEpel BHUIIJICHUX HaMU
MaJIOTIOIIMPEHUX JI€PEBHO-YAarapHUKOBUX BHUIIB TEPEBAXalOTh BUAN 3
MiBHIYHOAMEPUKAHCHKHUM Ta CX1THOA31MChKUM MPUPOTHUMHU apeaiaMu — IO
6 BUIB. 3HAYHO MEHIIIE BHUJIB 3 CEPEI3EMHOMOPCHKUM apeajoM — 3 Ta
CepeIHbOA31MChKUM apeanom — 1.

BusiBnieno, mo cepen 16 gociimpkeHUX BHUIB MOJOBHHA — 8 BUIIB —
XapaKTepU3yIThCs MMOBHOIO aKJIiMaTU3aIll€lo, 7 BUIIB — J00poro 1 1 Buj
(Vitex agnus-castus) — 3a70BUIbHOIO akiaiMaTu3aliero. Ciill 3a3Ha4UTH, 110
OUTBIIICTh TOBHO aKJIIMaTU30BaHUX BHU/IB — IIBHIYHOAMEPUKAHCHKOTO
MOXO/DKEHHSI Ta CEPEeIHBbOA3IMCHKOTO TMOXOHKEHHS 3 paloHIB 3
KOHTUHEHTaIbHUM KiaiMatoM. Cepen ao0pe akiiMaTU30BaHUX BUJIIB
NepeBaXarTh CX1IHOA31MChKI 1 CEPeI3EMHOMOPCHKI BUIU, JKUTTEBICTh AKUX
JIeno oOMeXXye HecTadya (hakTopy Teruia.

CnucoKk BUKOPMCTAHUX JKepeJ
1. Koxno H.A. O6 oueHke ycremHoCT UHTPOAYKIMH IPEBECHBIX pacTeHui. HTpomyKuus
JPEBECHBIX pacTeHH u o3eraeHeHnue roponoB Ykpaunsl. CO. Hayd. Tp. K.: Hayk. nymka, 1983. C.3-8.
2. POWO. Plants of the World Online. Available at: https://powo.science.kew.org
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OCOBJIUBI IIHHOCTI JJ151 3BEPEXKEHHS (O113) HA
TEPUTOPII BAPAHIBCBKOI'O HAJIJIICHULITBA ®LJIII
«CTOJJUYHUM JJICOBUM ODPIC» I «JIICU YKPATHUN»

Yepkaecvkuii 0. B., 3000y6au suwjoi oceimu
cherkavskiyalex1972(@gmail.com
AKumomupcovkuii acpomexuiunuil paxosuil koneosic, Ykpaina

B ymoBax ceprudikaiiii FSC 3HauHa yBara npuaiasieTbCsi €K0JIOri3alli
JIICOBOTO TOCHOJAapCTBa — BIJl pyOaHHS Ta BIJHOBIICHHS JIEPEBOCTAHIB JI0
30epeKEeHHS JTICOBUX OCENHIN B 00’€KTax MPUPOAHO-3aMOBIAHOTO (POHIY
[3], YoMy TIpUCBSIYEHI CrieliaibHI MPakTU4YHI KepiBHUIITBA [1]. HalOinbi
I[IHH1 Y IPUPOIOOXOPOHHOMY BiJTHOIIEHHI JUISHKYA MPUPOAHUX EKOCUCTEM,
NEPEBAXKHO JIICOBUX 1 y MEHIIIM Mipi — OOJIOTHUX, JIYYHUX Ta 1H. Ha
TEPUTOPIl JIICOTOCMOAAPCHKUX TMIANPUEMCTB BigHeceHo npo O3 -
OCOONMIMBUX I[IHHOCTEH 11 30€peXeHHs, 10 YITKO BHUIUICHO Y
Hamionanenomy FSC crannmapti nns Ykpainu [7], a Takox creniaJibHOMY
MPaKTUYHOMY KEPIBHUIITBI IO CHUCTEMI TOCIOAAPIOBAaHHS Ha JIJISHKAX
OL3JI — 0co0nMMBO IIHHUX 3aXUCHUX AUISTHKAX Jicy [4].

Buninenns OIL3 ta OL3JI Ha TepuTopii bapaHiBCbKOro HaJIICHUIITBA
IIPOBEJICHE JIICOBMOPSIKYBAaHHIM, a HAMU IIpoaHaitizoBaHo y 2025-2026 pp.

Mertoro nanoi po6otu € orinka ol OII3JI Ta iXHBOT CTPYKTYpH 3a
kareropisiMu OI[3, siKi OXOpPOHAIOTBCS HaA IiXHIM TEPUTOpIl y Mexax
HiITPUEMCTBA.

PesynpTaTn  aHamizy MpPOAEMOHCTpPYBajid, IO HAa  TEpUTOPIi
bapaHiBCbKOTO HAJJIICHUIITBA JiCOBNOPsAAKYyBaHHAM BujauieHo OILI3JI na
3aranpHii mionn 4839,9 ra, ane ix kareropii He BIANOBIJAIOTH CYYaCHUM
kpurepisim FSC no OLI3 [7]. Ha tepurtopii konumnboro 11 «bapaHiBcbke
JIMI» Oynu Buauieni kareropii OL[3, a y Il «bepauuiBceke JII» —
Kkareropii 3axucHocTi 3amicTh OL3, Ha mtomt 6332,5 ra, 3 HUX JIicOMapKoBa
yacTuHa 3ejeHux 30H — 3337,2 ra. Cnig iX 00’egHaTH, KPUTHYHO
PO3IIISIHYBIIIM iX CKJIaJl, Ta po3poouTH kiacudikamio OL[3 mianpueMcTBa
3a YMHHUMU Kputepiamu ctangapty FSC [7].

[IponnonoBany Hamu cuctemy kareropid OL[3 mis mignpuemcTBa
HABEJICHO HUXKYE.

OL3 1 — Bugnose piznomanittsa. OL3 1.1. Teputopii ais 30epexeHHs
ocepenkiB O010pi13HOMaHITTA TBapuH. OL(3 1.2. Teputopii s 30epeKeHHS
ocepenkiB O10pI3HOMAHITTS pociauH. JIicoBI TepuTopii 3 OcepeaKaMu
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OlOpi3HOMaHITTS  (PIAKICHI BUJW, C€HAEMIKA TOIIO), BaXJUBI Ha
o0aibHOMY, HalllOHAJIbHOMY [6] abo perioHanbHOMY piBHsX. o i€l
KaTeropii BiIHECEHO 00’ €KTH MPUPOIHO-3aMOBIAHOTO (POHY HA 3arayibHIN
ot 3496,1 ra, 1o ctaHoBUTh 5% 3arajbHO1 IJIOIII MiAIPUEMCTBA, B T.4.
3aKa3HUKIB MICIIEBOTO 3HAa4eHHA — 12, mamM’ATOK TPUPOIU MiCLIEBOTO
3HAUYEHHA — 3.

OILI3 2 — Exocuctemu Ta ixHi Mo3aiku jJaHamadTHOro piBHs. Benuki
nanamadTy, 3HaYyny  Ha  [I00aJdbHOMY,  HalllOHAJIbHOMY  a0o
pEriOHAIBHOMY  PIBHSIX, JI€ OSKUTTE3NATHUM TMOMYJALISIM  O1IBIIOCTI
a0OpUT€HHUX BHJIB BJIACTUBI MPUPOAHI XaAPAKTEPUCTUKU CTPYKTYpH,
MOIIUPEHHS Ta YUCEIBHOCTI. TepuTOpil BUAUISIOTHCA 3HAYHOIO B 00’ €KTax
[13® Tta/abo y Mexax KpPymHUX pENpe3eHTAaTUBHUX JUISTHOK JIICY.
[ToTpeOyroTh HATYPHOTO BUBUYCHHS.

OL3 3 — Exocucremu Ta ocenuuia. PiKicHI i Taki, o nepeOyBaroTh
1] 3arp0o3010 a00 3HUKAIOTh €KOCUCTEMHU, ocenuina abo pedyriymu. Jlicosi
TEPUTOPIi, 110 MICTATH PIJIKICHI €KOCUCTEMH Ta €KOCHCTEMH IT1]T 3arPO3010
3HUKHEHHSI, 00 BXOJSTh JI0 CKJIaJly TaKUX €KOCHUCTEeM. PinKicHI mpupojHi
POCIIMHHI YIrpylOBaHHSA, 3aHECEH1 /10 «3€JIeHOI KHUTW YKpaiHuw» [2], a
piakicHi ocenumia (6ioTonu) — 3rigHO Tnepeniky 3 Pesomtoiii 6 bepHChKOi
kouBeHIli [5]. Kpim Toro, mo 1€l kaTeropii BIJHOCSTBHCS IOCTIiHHI
JIOCOHACiHHI O0’€KTHU JepeBHUX mopin Ta o0’ekt CmMaparioBoi Mepexi
Sluch river wvalley in Zhytomyr region (UA0000335) na Tteputopii
bapaniBcekoro ta Kam’sitHoOpincbkoro micHUITB. OO0’€KTH MNOCTIHHOT
JIICOHACIHHOI 0a3u Ha MIAMPUEMCTBI: TUIFOCOBI JiepeBa — 42,5 ra, MocTiiHi
JIICOHACIHHI IuTaHTamii — 36,9 ra, mocTiiHI JricoHacIHH1 TiIaHku — 144,7 ra,
reHeTHu4Hi pe3epBaru — 812,8 ra.

Ol3 4. Kpuruuni nociayru ekocucteM. JIicoBi Teputopii, 10
3a0€3Me4yI0Th OCHOBHI IPUPOAHO-3aXUCH1 (PYHKIIIT B KPUTUYHUX CUTYAIIaX
(3axuct BOA0300piB, MOMEPEIKEHHS epo3ii, Tomo). Jlo 1iel kareropii Ha
H1MPUEMCTBI BIJHOCSTHCA JUISIHKH JIICY, SIKI BUKOHYIOTH BOJIOOXOPOHHI,
OpOTUEPO3iHI Ta mnpoTunoxexHi ¢yHkmii. Ilmoma OeperozaxucHux
JISTHOK Ha MIINPUEMCTBI CTaHOBUTH 31454 ra.

OL3 5. JlicoBi Tepurtopli, M0 3a0€3MEUYyIOTh KPUTUYHO BaXKJIUBI
pecypcH st MiclieBUX rpoMal. 3rigHo 3 odimiiinuM hopmymntoBanHsMm FSC
cTaHaapty |[7], «OCKUIBKM MICIIEBI TpOMagu KpaiHU HE € KPUTUYHO
3QJICKHUMH  BIJl JIICOBHX pECypCiB, MOXHa 3pOOWUTH BHUCHOBOK IIPO
BiJICyTHICTh 00’ €kTiB OLI3 5 Ha TepuTopii Ykpainu™.

OL3 6. JlicoBi TeputTopii, 1m0 3a0e3MeuyloTh 30€peKeHHS
ABTEHTUYHOCTI Ta TPAAMUIINHOI KYyJIBTYPHOI CHAAIIMHNA FPOMaI.
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BucHOBKU: y TenepiliHii yac BCTAaHOBUTH 3araiibHy rutonty OL3JT 1 1i
CTPYKTYpPY Ha IIAMPUEMCTBI HEMOXKIMBO. HeoOx1/1H1 MOJIOBI /10 CITIIKEHHS
aunstHok OIL3JI 3a 3anponoHOBaHUMU HaMH KaTETOPIsSMH.
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VK 684.674.059
OCOBJINBOCTI 3ABAPBJIEHHSA AIEPEBUHU BYKA
Apemuyk JIL.A., npogpecop; Kponomoe A.B., acnipanm

[.yaremchuk(@nltu.edu.ua
Hayionanvnuu nicomexuiynuu ynisepcumem Yxkpainu, Ykpaina

Tpamuitii, 1m0 ICTOPUYHO CKJIAIKCSA, MEpeadayaroTh BUKOPUCTAHHS IS
BUTOTOBIICHHS BHPOOIB 13 JIEPEBUHU BHCOKO JCKOPATUBHUX 3 SKICHUMU
XapaKTepUCTUKaMU TopiA. TakvuMy MOpoAaMU MOXYTh OyTH TOpIX UYEpBOHE,
YOpHE JIEPEBO, MaJIiCaHIp 1 1HIIM. AJie HE 3aBKIU MIJIPUEMCTBO ad0 Maiictep
MalOTh Y CBOEMY PO3IMOPS/KEHHI BKa3aHy JCPEBHUHY, a B JICIKUX BHIIQIKaX
BUKOPUCTAHHS BUILE HABEJACHOI JIGPEBMHM HE BIINOBIAA€ BHUMOTraM
JICKOPATUBHOCTI. BITUM3HSHI MOpOIM NEPEBUHH, TaKl SIK 1yO, OyK, sICEH, KJICH,
MOJIPUHA, COCHA, SUIMHA, SIKI MalOTh IHJUBIAYyaJbHI JIEKOPATUBHI BIACTUBOCTI
(TeKcTypa 1 KOJip), MUIKOM MOXKYTh 3aMIHUTH €K30THYHI CyOTpOIIYHi 1 TPOITIYHI
nopoau. OJiHaK, IepEBHUHA, SIKa BUPOILIEHA B OJHOMY JIICOBOMY TIOSICI, HE 3aBXKIU
Ma€ OJHOPIIHMI BIATIHOK, BUPAXKEHY CTPYKTYpY, II0 MOXE YCKJIaJIHIOBaTU
BUTOTOBJICHHS BUPOOIB 13 AEPEBUHU a OCOOIMBO MEOMIB. 3 METOI0 yCYyHEHHS
TAKOro POAy HEJOMIKIB 1 IMITallli MAJOIIIHHUX TOP1J JEPEBUHU B TEXHOJIOTTI
OTIOPSIKEHHST — BUKOPUCTOBYIOTH 3a0apBIICHHSI.

3abapBitoBaTu JEPEBUHY MOXKHAa OararbmMa METOAAMU, ajie Mpu
IIOMY CJIiJI BpaXOBYBaTH BUMOTH, SIKI CTaBJISATHCS JO TOKPHUTTS B IIOMY
(agresiss [0 MIAKIAAKHA, TBEPAICTb, €JAaCTUYHICTh, 3HOCOCTIHKICTb,
BOJIOCTIMKICTh, XIMi4HA CTIHKICTh, TEPMOCTINKICTh, CTAOUIBHICTH KOJIHODY,
CTIAKICTh 10 010J0TTUHUX YIIKOKEHbB 1 T. 11.).

J{ns1 3a0e31eueHHs JOBrOBIYHOCTI IMTIOKPHUTTIB, a BIANIOBIAHO, TEPMIHY
eKCILUTyaTallii BUpoOiB 13 JEPEBUH, OJTHUM 13 JIyKE BAKJIMBUX IMOKA3HUKIB €
aaresis, TOOTO 34ATHICTh NMPUJIMIIAHHS JBOX PI3HOPIAHUX MOBEPXOHb. B
JaHiii poOOTI JIOCHiIKEHa ajiresis JIAKOBOTO MOKPUTTS 110 3a0apBiIEHOI
PI3HUMH METOJIaMU JICPEBUHH OyKa.

Jlns  mpoBeneHHS EKCIEPUMEHTAIbHUX JIOCHIKeHh B POOOTI
BUKOPUCTOBYBAJIMCS] HACTYITHI MaTepiau:

- 3paszku Oyka 100x200 MM 3abapBiieHi pi3HUMH METO/IaMU, a CaMe:

Nel migknaaka Oyka 3adhapOoBaHa CIUPTOPO3ZYMHUM OAPBHUKOM;

No2 migknanka Oyka 3adapOoBaHa OPraHOPO3UYMHHUM OAPBHUKOM;

Ne3 migkmanka Oyka 3adapooBana npotpaboro FeaSO4 5%;

Ne4 migkmanka Oyka 3adapooBana nporpasoro KoCrO7;

No5 minkmanka Oyka 3adpapooBana nmporpaBoro CuCly;
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Ne6 minknaaka 6ykxa Tepmiuno o6podnena T=140°C, mporarom 4rox;

No7 minknanka 6yka Tepmigno oopodnena T=180°C, mporarom 8rox;

No8 migxnanka 6yka Tepmiuno oopodnena T=220°C, nporsrom 4roz.

- aJKigHU# nak 1 napkety [1d-283;

OuiHoBaHHS Pe3y/IbTaTIB aAre31iHOI MIITHOCTI JIJAKOBOT'O IIOKPHUTTS J0
3a0apBIEHUX MIAKIAJA0K JEpeBUHU OyKa TMOBOAWIOCH 3a METOIOM
napajeabHUX Ha/Ipi3iB.

Meron napanenbHux HaapiziB. CyTh METOTY MOJISTAE B HAHECEHHI Ha
TOTOBE JIAKOBE MOKPUTTS MapaJiebHUX HAJPI3iB 1 Bi3yalibHIM OIIHIII CTaHy
MOKPUTTS 32 YOTUPUOATHHOIO CUCTEMOIO. ANINe3110 BUPAXKaloTh y Oajiax Bij
1 no 4. Haiikpariiii aare3ifiHii MiITHOCTI BiAMOBigae 1 6a.

Pe3ynemamu excnepumenmanvrux 0ocniosxiceto.

Ha Bci Buam 3a0apBlIeHUX MIAKIAA0K JaK HAHOCHIIM 3 OJIHACKOBOIO
BuTparor0 120 r/m? . TIoKpUTT BUCylIyBaaM B CyIIMIbHIM madi npu
temneparypi 60 °C mporsrom 4 rogun. Ilicis CylniHHS IOKPUTTS
BuTpuMyBanuch npu Temmeparypi 20 °C mporsrom 24 romuH s
cTaluti3allii 3aXUCHO-IEKOPAaTUBHOI UTIBKU. OMOPSKEHI JAaKOM 3pa3KH, 3
pPI3HUMH BHJAaMHU 3a0apBJIEHHS, MICJIS BUTPUMKH JOCIIKYBAINCH Ha
aJre3iiiHy MIIHICTh TUTIBKY J10 AEPEBHOI MiAKIaAKu Oyka. J[aH1 10CIiKeHb
npeAcTaBiieH] B TaOIuIIl 1 HA PUCYHKY.

Tabnuys

AJre3iiiHa MIITHICTh JJAKOBOTO MTOKPUTTSI HA OCHOB1 MapKETHOIO JIaKy

[1P-283 o 3abapBieHUX JEPEBHUX MIJIKJIAJIOK 13 OyKa, B 0anax

Ne 3pazka Nel No2 Ne3 Ne4 No5 Neb Ne7 Ne8

Ominka B 6amax 2 2 1 1 1 2 3 3

SK BUIHO 13 pe3yJbTaTiB JAOCIIKEeHb, 110 HE Ha BCiX 3a0apBIECHUX
MIKJIaKax 3a/10BlIbHA aJire3iiiHa MIIHICTh TTIOKPUTTIB.

Ha ocHOBI1 npoBeeHUX I0CIIKEHb 0y10 MOoOy10BaHO HACTYIIHY

rpadiuHy 3aJIeKHICTh aAre31MHOT MIITHOCTI IUIIBKH BiJl BUY H1IKIJIAIKU.
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Ne 3pa3ka

Puc. AaresiitHa MIITHICTh 32 METOJIOM TapajeIbHUX HAAPI3iB IPU
BUKOpHUCTaHHI Jlaky [1D-283

Pesynbrati AOCHIDKEHHS TMOKa3ald, 10 3a0apBIEHHS JE€PEBUHU
PI3HUMHU METO/aMU TI0 PI3HOMY BILUTMBA€E HA aare3ito J1ako(apOoBoi MIiBKU
710 epeBUHU Oyka. Sk moKkaszaau ojiepKaHi MOKa3HUKHU aJre31iHO1 MIITHOCTI1
HaWBUINI TOKAa3HWKU Oyau oOfepkaHl Ha JepeBUHI Oyka 3a0apBieHOI
IpOTpaBaMH Ha OCHOBI COJIEH 3aii3a, Mil Ta Xpomy. Lle MokHa MOSICHUTH
THM, 1110 JaHl COJIl BUKOPUCTOBYIOTHCS JIJii BUTOTOBJICHHSI CUKATUBIB, SIK1
BXOJSITh JI0 aJKiAHUX JIakogapOOBHUX MareplalliB, SIK OTBEPJKyBadi.
Haiiripun pesynbsratu ajaresii Oynu ojepxaHi Ja TepMoMoau]ikoBaHii
nepesuHi Oyka mpu Ttemmeparypax 180 i 220 °C. Ilpu momudixarii
NEPEBUHU, 3 METOI 3MIHHM KOJIbOPY, B IPU BUCOKUX TEeMIIEpaTypax, SIK
MOKa3aJIM JOCJIKEHHSI 3MIHIOEThCS TOBEPXHEBA €HEPris JECPEBUHHM, IO
MO’KE€ TOTIPIIYBaTH aAre3it0 MK JAKOBUM MOKPUTTAM 1 MIIKIAIKOI0. 3a
aJAre31MHOI MILHICTIO MOXKHA CYJIMTH MPO SKICTh (HI3MKO-MEXaHIYHUX
noka3HukiB JIDII, Tak sk el mapameTp B ONOPSAKEHHI € OJHUM 13
HaWBaKJIUBIIIHX.

Cnycox BUKOPUCTAHMX J7Kepest
1. Prieto, J., Kiene, J. 2018. Wood Coatings. European Coatings. 392 p.
2. Ipamenko O.J]. Ta iHmI. Ximis Ta METOAW JOCTIHKEHHS cUpoBHHM Ta Matepiamis / O./].
IBamenko. - K.: 3nanns, 2011. - 606 c.
3. Apemuyk JL.A. Kymmit A.C., Ko6punoBuy M.C. JlocmimkeHHSI BIUIMBY OapBHUKIB 1
TEPMOJIEPEBUHH Ha €KCIUTyaTalliiiHI XapaKTepPUCTUKH 3aXMCHO-IEKOPATUBHUX MOKPUTTIB IEPEBUHH.
Haykoswuii Bicuuk HJITY VYkpainu JIsBis: PBB HIITY Vkpainu.-2021.- Bumn. 31.5 C 89-94.
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OCOBJIMBOCTI BUKOPUCTAHHS OJIMHUX MATEPIAJIIB
I OHOPAIKEHHSA TEPEBUHU

Apemuyk JI.A., npogpecop, Hopnoobaii JI.B., acnipanm
[.yaremchuk(@nltu.edu.ua
Hayionanvnuu nicomexuniunuu ynieepcumem Yxpainu, Ykpaina

Bubip nakogapOboBux MarepialiB i TMOKPUTTIB  CTOJSPHO-
OyIiBeIbHUX BUPOOIB 3ajekuTh Bifg Oararbox ¢aktopiB. [lo-mepiie, 1e
OpoJia IEPEBUHU, 3 SIKOT BUTOTOBJIEHO BUP10, O-APYTE, 11€ XapaKTEPUCTUKA
HOKPHUTTSI, @ CAME 30BHIIIHIA BUJI Ta TPO30PICTh. AJIe OCHOBHOIO BUMOTOIO
70 Bcix JlakoapOoBUX MarepiaiiB JUisl MOKPUTTS CTOJISIPHO-OYIIBEIBLHUX
BUPOOIB € TBEPJICTh, CTIMKICTh O MEXaHIYHUX IMOIIKOIKEHb Ta CTIUKICTh
710 BOJIOTH.

3a ocra"Hl 50 pOKIB JIOJACTBO AaKTHBHO BUKOPHUCTOBYBAJIO JIJIs
CTBOPEHHsI TOKPUTTIB TOJIIMEpH1 JiakogapOoOBl Marepiaid Ha OCHOBI
KapOaMIiJIHUX, MEJIaMIHOBHMX, aJKIJHUX, a 3a OCTaHHI JACCATHIITTS
MOJIIaKPUIIOBUX Ta TMOJIIypeTaHOBUX J1akohapOoOBUX MaTepiaiB. AJie YoMy
HaIlll HAIAQJKW BUKOPUCTOBYBAJIHU JJISI ONOPSHKEHHS BUPOOIB 13 AEPEBUHU
Marepiajau Ha OCHOBI1 011, 3 TUX YaciB 1 0 HUHI JIFOJCTBO TaK 1 HE BUTa1aJI0
HaWKpaIux eKOJOTIYHUX TPOAYKTIB JIS OMOPSKEHHS Ta 3aXHUCTy
JIEpPEeBUHHU, HI)K HaTypalibHa OJlid 1 K MpaBWIo JiIsiHa. BoHa He yTBOpIOE
3HAUHY IUIIBKY Ha IMOBEPXHI JIEPEBUHHU, a OBHICTIO BOUPAETHCS y HET MICIIs
YOoro Ha JOTHK TOKPUTTS 3/1a€ThCS CyXUM. AJie oOpoOJieHa ONiHHUMU
MaTtepiajjaMu JiepeBuHa 30epirae CBOi eKCIUTyaTaiiiHi BJIACTUBOCTI
IPOTSTOM JECSITUIITS.

[IpoTte BUPOOHMKM Ta CHOKHUBAUl MPOMYKINI IS OMOPSIKEHHS
CTOJIIPHO-OYyA1BEIbHUX BUPOOIB YACTO CTABIISITH CIIPHI MTUTAHHS PO SIKICHI
XapaKTepUCTUKH CUHTETUYHUX 1 OJIITHUX MaTepiayiiB, TOMY JOCIIIKCHHS
XapaKTePUCTHUK MOI1ypETaHOBOIO JaKy Ta OJIiM, SK1 BUKOPUCTOBYIOTHCS IS
OTNOPSIKEHHSI BUPOOIB € aKTyaJdbHUM, 110 HPOMOHYETHCS TOCIIIUTH Yy
JaHiit poOoTi.

Metoto poOOTHM € TOpPIBHSUIBHUM aHajl3 SKICHUX TOKa3HUKIB
MOJIIYpPETAaHOBUX Ta OJIMHMX JIaKiB NI OMOPSKEHHS BUPOOIB 3 JIEPEBUHMU.

JInst mpoBeNeHHS EKCIEPUMEHTAIbHUX JIOCHIKEHh B  POOOTI
BUKOPHUCTOBYBAJIMCS HACTYITHI MaTepiau:

- 3pasku ay6a 100x500 mm;
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- outist BUcUXatroya (Bi1oMoi pipmu);

- TIOJypEeTaHOBUI JIAK OTHOKOMIIOHEHTHUM (B170MO1 (ipMH).

Pe3ynemamu excnepemenmanvrux 0ocniodiceHw.

BaxauBuM IOKa3HMKOM SKHHM BIINOBIA€E 3a €KCILTyaTalliiHi
BJIACTUBOCTI TMOKPHUTTIB 1 BUPOOIB B IIJIOMY € TOBIIMHA JakodapOoBoi
rwiiBky. [lpy BU3HAUEHHI TOBIIMHU IUTIBKU OJEpKalu MOPIBHSIIbHI
MOKAa3HUKKW  CTBOPEHI TMOKPUTTSIMU 13  OJIIHHOT  KOMIIO3WIlI  Ta
MOJIIYypETaHOBOTO J1aKy. Pe3ynbraTu 1OCHiKeHb IPEACTABIICHI HA PUCYHKY.

Topmmuna JIPM noxllnrrgg

80 76

50 43
36

.
o
[1%]
n

O0Onia Parquet oil

w
o
N
an

25 21
20 16 EMoniypeTaHoBuii nak
15 Parkett Elit

TorninHA MOKPHTTH, MKM
w
4]

30 60 90 120
BurpaTta JIEM, r/im2

Puc. 4.1. Jliarpama 3Ha4ueHb TOBIMHU JIOM MOKpUTTIB

Pe3ynpTaT  JOCHIKEHHSI TMOKa3aiau, W0 mnoJiyperaHoBl JIOM
YTBOPIOIOTh TOBIIWHY TUTIBKM BUIY Y MOPIBHSHHI 3 OJIAHUMHU 1 TEPMIH
BUCHUXAHHS 1X KOPOTIIUHN y/BIYI.

Tak stk cTONsIPHO-OYMiBENIbHI BUPOOH, Y OLIBIIOCTI €KCILUTYaTyIOThCS
30BHI IPUMIILIEHb 1 BOHU IOBUHHI OYTH CTI1¥K1 O aTMOC(EPHUX YMOB, TOMY
Iy’)K€ BAXKJIMBO JIOCHIWTH BIUIMB BOJIOTH HA MOKPUTTA. 3MIHY SKOCTI
MOKPUTTS BiJl BIUIMBY BOJIOTH BU3HAYaJIM 32 HACTYITHUMH TMOKA3HUKAMH:
3MiHa OJMCKY IUJIIBKM, BUHUKHEHHS Iy3UPIB Ha IUTIBI, BIJIIAPyBaHHS
IUTIBKW, PO3TPICKYBaHHSA TOKPUTTS. 3arajJibHUA CTaH BOJOCTIHKOCTI
MOKPUTTIB BU3HauUaBcs y Oanax — Big 1 g0 4. [TouarkoBuil OJIMCK TUTIBKY 3a
npunagoMm ¢otodmuckomipom @Db-2 ckmamaB 46% g omii, 58% s
MOJIIypETAaHOBOTO J1aKy. Pe3ynpTaTl 1OCIIIKEHb 3aHECEH] B TAOJIHUIIIO.
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Tabnuys

BuzHaueHHs1 BOAOCTIHKOCTI JakopapOOBUX MOKPUTTIB

ToBumw | Tpusauic | [loyarko Pesynbraru onsany
Ha Tb BUI
MOKpHUT | BAIPOOY | GIHCK/ [Ty3upi BimmapyBanust | Po3rpickyBa | 3aranbHuii CTaH
TS, BaHHS, | KIHIEBUI HHA IIOKPUTTH,
MKM 1061 . % KIJIBKICTE OaitiB
QOuis Parquet oil
16 36/27 BiacyTthe BincyTthe BiacyTthe 2
25 5 1i6 38/38 BincyTtHe BincyThe BincyTthe 1
36 38/38 BincyTthe BincyTthe BiacyTthe 1
43 35/35 BincyTtHe BincyThe BincyTthe 2
Hoaiyperanosmii jak Parkett Elit
21 45/45 BincyTtHe BincyThe BincyTtHe 2
35 53/53 BincyTtHe BincyThe BincyTthe 1
76 5 16 57/53 He3naune BincyTthe Bincyrthe 2
61/52 | He3naune BincyThe Hesnaune 3 3
85 KpaiB
MTOKPHUTTS

*[Ipumimka: KinmpkicTs 6aiB BOZOCTIHKOCTI: 1 - BIACYTHICTh 3MiHU Y IOKPUTTI; 2 - HE3HAYHI 3MiHU
B TIOKPUTTI (3MiHa OJIMCKY, TOOJMHOKI Ty3upi); 3 - /2 TIomIi 3MiH Ha MOKPUTTI (Iy3UPiHHSA, HE3HAYHA
3MiHa Onucky); 4 - 2/3 3MiHM Ha TOKPUTTI (MOOIMHOKE BIIIAPYBAaHHS IUTIBKH, BTpara OJMCKY,
301IbIICHHS ITy3UPIHHS).

BuszHaueHHsT BOJOCTIMKOCTI TOKPUTTIB  MIATBEPAUIO  BHUCOKY
BOJIOCTIMKICTh OJIMHUX MaTepiaiiB, MPOTE MPU HU3bKUX BUTpATaX 1 3HAYHO
TOHKOIIIAPOBOMY MOKPHUTTI 3MIHUBCS OJIUCK MOKPUTTS, IO BHUKJIUKAHO
MOKJIMBUM IPOHUKHEHHSM BOJAM ITiJ IUIIBKY, SIKa MPW Majiiid TOBIIUHI HE
3abe3neuye no0pe mnepekputTts miakmaakd. Illogo 3miHM OIUCKY TIpU
BEJIMKI BUTpATI 011 11€ MOTJIO OyTH BUKJIMKAHO HAOyXaHHSM BOJIOIO MIOTAaHO
CIOJIIMEPU30BAHOT TUTIBKM TOKPUTTA. [lomiypeTraHoBi MOKPUTTS MaroTh
TaKoX BIJHOCHO CTIMKY IUIIBKY 10 BOJM, MHPOTE€ 31 3HAYHO HUKYOKO
BOJIOCTIMKICTIO Y HOPIBHSIHHI 3 OJIIMHUMU MOKPUTTSIMH.
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TUIIOJIOT'ISI TA MPOCTOPOBUM PO3MOALI CAJIB HA
HITYYHUX OCHOBAX Y KHUE€EBI

Auenko A.B., acnipanm xagedpu ranowagpmuoi apximekmypu ma
Gimoouzaiiny
yatsenko_ya@nubip.edu.ua
Hayionanvnuti ynisepcumem biopecypcie i npupoooKopucmyeaHHs
Vkpainu

B yMoBax akTuBi3aiii ypOaHi3allifHUX TMPOLECIB Ta MOCHICHHS
AHTPONIOIEHHOTO ~ HABAHTAKEHHST HA MIChKE CEpEelOBHIIE  OCOOIMBOL
akTyasibHOCTI HalOyBae (GopmyBaHHS €(PEKTUBHO (YHKIIIOHYIOUOi CHUCTEMHU
3eneHoi 1HpacTpykTypu. Taka cHUCTeMa BUKOHYE BaXKIMBI €KOJIOTIUHI M
comiayibHi  (DyHKIIi, 30KpeMa, crpuse 30epeXeHHI0O Ol0pI3HOMAHITT,
ONTHMI3aLlli MIKPOKIIMATUYHUAX TOKA3HUKIB, PETYJIIOBAHHIO MOBEPXHEBOTO
JIOIIIOBOTO CTOKY Ta MiIBUILIIEHHIO SIKOCTI KUTTS MICHKOTO HacesieHHs. OqHUM 13
NEPCIIEKTUBHUX 1HHOBAI[IMHUX HAaNpsSMIB Yy MEXax [bOr0 IMIIXOAY €
BIIPOBA/DKEHHS CcaaiB Ha ImTydyHux ocHoBax (CIIO), mo 3abe3nedyrorh
MOYJIUBICTh (DOpMYBAHHS O3EJICHEHUX IPOCTOPIB Y MEKaxX IIUTLHOI MICHKOI
3a0y7I0BM — Ha TMOKPIBAX, Tepacax, (acajax Ta IHIIMX KOHCTPYKTUBHHUX
ereMeHTax Oy/IiBesb 1 CLIOPY/L.

Caau Ha IITYYHUX OCHOBAaX PO3MIISAAI0THCS SIK IHHOBALIIMHUIA IHCTPYMEHT
ajanTailli MICBKUX TEPUTOPIM JO0 EKOJOTYHMX Ta KIIMATUYHUX BHUKJIUKIB,
OCOOJTMBO B YMOBaX IMIUTLHOI 3a0y70BU Ta JEMIUTY MPUPOIAHOTO TIPYHTY. Y
Kuegi, HaliOUIbIIOMY Meranodici YKpaiHu, BIPOBAXKEHHS CaJliB Ha IITYYHUX
OCHOBax HaOyBa€ aKTyaJbHOCTI, XO4a MOKHU IO HOCHUTh (PparMeHTapHHUIA
xapaktep. JlochmipKeHHsT ToKa3yloTh, IO cTaHoM Ha 2024 pik y CTONMII
¢dyHkioHye Omm3bko 70 caiB HA IITYYHUX OCHOBAaX, OUTbIIA YACTUHA 3 SIKUX
CTBOpEHA NMPUBATHUMH 3a0y/TOBHUKAMHU.

[lompu BIACYTHICT TOYHMX CTaTUCTUYHUX TIOKA3HUKIB, aHaJI3
peali3oBaHuX O0’€KTIB 3acBiUy€ TMEpEeBaKAHHS MPUBATHUX IHIIATHB Y
BITPOBA/KEHHI1 CaJiB HA IITYYHUX OcHOBax y Kuesi. BomHouac criocrepiraerbes
TEHJICHIIIST 70 30UIbIIEHHS KUJTBKOCTI TPOMAJICHKUX IPOEKTIB, 110 BKa3ye€ Ha
3pOCTaHHS 3alllKaBICHOCTI OPTraHiB MICHKOTO YIIPABIIHHS Ta FPOMAJICHKOCTI Yy
PO3BUTKY 3€JI€HO1 IHQPACTPYKTypH MicCTA.

[Tpusarui CHIO (mpubmzHo 70 %) — mepeBakHO peati3oBaHi Ha J1axax
KUTIOBUX KOMIUIEKCIB, OI3HEC-LIEHTPIB Ta MPHUBATHUX ycTaHOB. Hampukian,
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3eNeHU Jax y KumIoBoMy komiuiekci «Royal Tower» € mpuBatHOIO
pPEKpealiiitHor0 30HO0 ISl MEILIKAHIIIB Oy/iBIi (pHC.).
o ) 3 , P

IIﬂ

Puc. 3enenuit nax OyimHKY >kMTIIOBOrO KoMIuiekcy «Royal Tower»

I'pomaaceki CIIO (mpubmzHo 30 %) — BKIFOYarOTh IPOEKTH, 1HIIIIHOBaHI
MICHKOIO BJIaJI0I0 a00 TPOMAJICBKMMH OpPraHi3allisiMH, TakKl SK BEpPTHKAIbHE
o3eieHeHHs (pacajiB aJMIHICTPAaTUBHUX Oy/IIBENb Y MeXax 1HIIaTuBu "MicTo
KUBUX CTIH" .

Hominanra npuBatHux iHimiatuB 1moao creopeHHs CIIIO y m. Kuesi
MATBEP/DKYE 3aralibHOYKpaiHCbKY TeHICHII0, 3a Janumu Kosanienko O. O. Ta
Capuiibkoi H. 1., 3riiHO 5IKOi PO3BUTOK €JIEMEHTIB 3€JI€HO1 1H(PPACTPYKTypU B
MICTaX YKpaiHU BIJIOYBA€ThCS TMEPEBAYKHO KOILITOM MPUBATHOTO CEKTOpA.
[TIpoctopoBmii anam3 kwuiBcbkux CIIO BusSBHB iX KOHIIGHTpAIIO Y
HEHTpAJIbHUX pailioHax MICTa, 0COOIMBO B JIOKAIIISIX HOBOOY/IOB, O13HEC-1IEHTPIB
Ta TOPrOBEJIbHO-PO3BAKAIBHUX KOMILIEKCIB. 30KpeMa, 3Ha4YHa YacTKa 00’ €KTIB
po3miiieHa B Ileuepcekomy, IlleBueHkiBcbkoMy Ta [0MIOCIIBCHKOMY paliOHaX,
TaM, Jie MOMUT Ha 03€JICHEHHS HaWOUThIIMIA uepe3 MIUTbHY 3a0y/IoBy Ta Opak
TpaaULIHUX 3e1eHuXx 30H. Haromicts y mepudepiitnux 3oHax micra CILIO
TPAIUISIIOTBCSL  PIIe, 10 YaCTKOBO CHPOCTOBYE TMPUITYIIEHHS OKPEMHUX
JOCIITHUKIB TIPO TIEPEBAKHUM PO3BUTOK TaKWX CaliB Ha OYJIBISX OKOJIMIIL
CTOJIUIIL.

KuiB — oiHe 3 TUX MICT YKpaiHU, A€ KUIbKICTh pEaTi30BAHUX MPOEKTIB
CIIO crabinbHO 3pocTae, Xo4a 1ei MpoIIec MOKU HE Ma€ LIEHTPAII30BaHOTO
yrpasiiHHs. ['eorpadiunnii anami3 pearizoBanux Ha 2024 pik 70 NMpoeKTiB
CHIO mnoka3ye 3Ha4YHy iX KOHIIEHTpAIll0 B 3 IEHTPaJbHUX pailoHax
CTOJIUII, JIe TepeBaka€ CyyacHa BHCOTHa 3a0ymoBa. Taka KOHIIEHTpaIlis
MOSICHIOETHCSI TIOEJHAHHSIM EKOHOMIYHHMX Ta YpOaHICTUYHUX (PaKTOpiB:
caM€ TYT 1HBECTOPH MPATrHYTh MIJBUIIUTH KOMEPIINHY I[IHHICTH 00’ €KTIB
4yepe3 BIPOBAKEHHS €KOJIOTTYHO JPYKHIX PIIIEHb.
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Tabnuys
Tunu cagiB Ha mTyuyHux ocHoBax y Kuesi (2024 p.)

KinekicTs YacTka Bij 3arai .. )
Tun CHIO . o A Y | Ocuoni palioHu PO3MIILECHHS
00’€KTIiB %
3eseHi naxu 25 35 [Teuepcrkuid, [ 0110Ci1BCHKHIA
) [IleBueHKIBCHKMIA
Os3eneHeHi Tepacu 15 21 . .
JIHINpOBCHKMIA
BeprukanbHi caau 10 14 [Teuepcbkuid, JlapHULIKUN
JlomoBi cagku 9 13 O0ononchkuii, IToainbcekuii
[ (ropomu .
(ropomu, 12 17 MHOOJUHOKI JIOKAIl1
€CTaKaJIN)

Ak BuaHO 3 TAOMMIN, 3€JIeHl JaXW CTAHOBJATH HAWOIIBITY YacTKY
CIIO, 6musbko 35 %. IX momynsapHiCTh MOSACHIOEThCSA MPECTHKHICTIO Ta
CYYaCHICTIO 1HXEHEPHUX PIIIEHb, IEBHOI YHIBEPCAJIbHICTIO Ta BUCOKOIO
¢(DEKTUBHICTIO 3 TOYKH 30Py €KOJIOT1i. BepTukanpHi caau Ta J0IOBI CaaKH
MalOTh 3HAYHUN TOTeHMIan y cdepl ynpaBiaiHHS TOUIOBUMH BOJaMH Ta
KJIIMaTHYHOI aJTanTariii.

Takum umHOM, mpoBeneHa iHBeHTapu3auis Tta aHaniz CHIO wmicra
KueBa no3BONMMWIM BCTAaHOBUTH pPEajbHI MAaCIITaOM TOIIUPEHHS TaKUX
00’€KTIB Ta 3aPONOHYBATH 1X AKTyaJbHY THUIIOJIOTIIO 32 MPOCTOPOBUMH,
(GYHKIIOHATLHUMH 1 KOHCTPYKTUBHUMH O3HaKaMu. BusiBieHo, 1110 JToKaiii
po3minieHHs KuiBCbkux CIHIO Tski0Th A0 KOMEPLIMHUX 1 KUTIOBUX
IEHTPIB MICTa, JI€ BOHM BHKOHYIOTh BaKJIMB1 €KOJOTIYHI Ta COIiajibH1
¢dynkiii. OTpuMaHi pe3yibTaTd CTAHOBISATH OCHOBY Ui MOJAJIBIIOTO
MoHITOpUHry po3BUTKY CIHIO Ta ¢opMmyBaHHS MICBKHUX CTpaTerii 3
PO3IIUPEHHS 3€JIEHOT IHPPACTPYKTypHU. 30KpEMa, CHUCTEMATH3allsl JaHUX
Opo HasABHI OO0 ’€KTHM MOXKE€ OyTH BHUKOpPUCTaHA IMPU IUIAaHYBaHHI HOBUX
IPOCKTIB  O3CJCHEHHS Ha  IITYYHHX  TIOBEPXHSX, BPaXOBYIOUU
TAKOXK JOCIIJPKCHHS JUHAMIKH 30UIBIIICHHS YaCTKU I'POMAJIChKUX CaJiB Ha
IMITYYHUX OCHOBAaX Ta OI[IHKA 1X BHECKY B €KOJIOT1YHY CTIMKICTh MiCBKOI
€KOCUCTEMH CTOJIHIIIL.
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Transilvania

din Brasov H NEE

The international Erasmus+ ForestPost project
focuses on transforming Ukraine’s forestry sector
in response to the challenges of post-war “green”
recovery and changing demands on professionals.
Within the project, partners are working to update
educational approaches, strengthen cooperation
between universities and international institutions,
and integrate modern European practices into the
training of forestry professionals.

ForestPost promotes the development of
professional competencies necessary for the
sustainable management of forest resources in the
face of new environmental and socio-economic
challenges.
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