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XYLOTROPHIC FUNGI OF HARDWOOD FOREST IN THE ENTERPRISE
«ZHOVTNEVE LISOVE HOSPODARSTVO»

Wood-decay fungi are ecologically important organisms and the principal agents of wood
decomposition. The diversity and community of wood-decay fungi are triggered by the available
amount of dead wood. Abundance and diversity of wood-inhabiting fungi were studied in managed
(selective sanitation cutting and clear-cuts) and unmanaged stands in 76-107-year-old oak forest in
the eastern Ukraine. Fungi were detected on stem living, standing dead and fallen trees and stumps,
coarse woody debris (logs, fallen branches etc) in 2021-2022. Fungi were identified after culturing
on synthetic media or as fruit bodies. Living and dead wood of oak were colonized by fungi
represented by Ascomycota (15 species) and Basidiomycota (26 species). Our study detected at all
experimental plots together 41 species of (934 findings of xylotrophic fungi), 11 orders (4 from
Basidiomycota division (class Agaricomycetes) and 7 from Ascomycota (class Sordariomycetes and
Dothideomycetes).

Twenty fungal species (48%) occurred in both type of stands, while 16 (37%) species occurred
exclusively in unmanaged stands and 2 (5%) in managed stands. Abundance of fungi was
non-significantly greater in managed (489) than in unmanaged stands (475). Diversity of fungi was
significantly less in managed (29) than in unmanaged stands (45). Abundance of fungi per samples,
trees, logs and branches were significantly less in managed than in unmanaged stands. The study
shows that the forest management applied (sanitation cutting which are associated with less coarse
woody debris) resulted in a small decrease in diversity of fungi in the deadwood and did not lead to
elimination of aggressive wood-decay fungi (Laetiporus sulphureus and Fistulina hepatica).

Key words: wood-decay fungi, oak stands, wood decomposition, forest ecosystem.

Introduction. Forest ecosystem is consisting of different biodiversity elements
with their tight ecological links and wood-inhabiting (xylotrophic) fungi are essential

!Kateryna Davydenko, PhD, Researcher at the Department of Forest protection at G. M. Vysotskiy Ukrainian Research
Institute of Forestry & Forest Melioration; Researcher at Department of Forest Mycology and Plant Pathology at Swedish
University of Agricultural Sciences, E-mail: Kateryna.davydenko74@gmail.com, https://orcid.org/0000-0001-6077-
8533, ResearcherID: U-8639-2017, Scopus ID 55955012800;

2Eugene Vorobei, PhD student, Chief Specialist of the State Forest protection Service "Kharkivvlisozakhist”,
E-mail: dgordg.vorobey.212@gmail.com, https://orcid.org/0009-0001-1961-1245.
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elements to study. Wood-inhabiting fungi have been well studied in temperate and
boreal ecosystems [8, 14] and in warm mixed and tropical forests [17]. Ukrainian forest
ecosystems are being located in temperate zone and Mid-Latitude Xeric belt and most
studies included findings and description of different wood-decay species which play
a significant role in wood decomposition [4-6, 11, 25-27], yet no studies have provided
an estimate of the diversity of wood-decay fungi in managed and unmanaged oak
forests at national or regional levels in Ukraine [26]. According to previous studies
[2, 14], standing and lying deadwood accounts for 10-20% of the biomass in mature
forests, therefore, we expect that variable forest management can provide different
amounts of deadwood, establishing different microclimates with various habitat
conditions, this, in its turn, affect the abundance and diversity of fungi [8, 14, 24] in
Ukrainian forest. Moreover, it is possible that the intensity of management and the
silvicultural practices adopted may affect the amount and quality of deadwood in forest
ecosystems, as in managed forests, the amount of deadwood is reduced by extraction
of timber and wood biomass.

Therefore, our tasks focus on analysis the effects of forest management on
biodiversity, comparing each region unmanaged forests with different types of the
managed forest using experimental plots [22]. Within our task in this study our first
steps concentrated mainly on wood-decay fungi in unmanaged forests and managed
forests.

So, we hypothesized that wood-inhabiting fungi respond to forest management
practices differently in variable habitats and probably oak-associated species are more
flexible and adaptable to new conditions using other hardwood trees in mix forests
[23], therefore, the hypothesis is tested that forest management in oak forest leads to
decreased abundance and diversity of wood-decay fungi, because of less available
deadwood.

So, the objective is to study the fungal diversity associated with different types
of forest management that is crucial for maintaining forest diversity in Ukraine. The
subject is the mix oak forest stand in Left-bank Ukraine.

Both objective and subject aims to generate knowledge on the species
composition of wood-inhabiting fungi in different types of forest management to
determine the effects of management practices in mature oak forest on the occurrence
(abundance and diversity) of wood-inhabiting fungi and to detect the common and rare
fungal species present in/on deadwood in eastern Ukraine.

Materials and methods. Our study was carried out in the north-eastern part of
Ukraine (Kharkiv region, forest enterprise “Zhovtneve lisove hospodarstvo”. The
monitoring plots (MP) were established in 76-107-year-old oak stands of vegetative
origin with a relative density of stocking of 0.6-0.7 and 50-80% of pedunculate oak

(Quercus robur L.) in the composition (Table 1).
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The climate of the study region is temperate continental, the growing season is
on average 190 + 5 days and annual precipitation averages 492 mm, of which 280 mm
falls in the growing season.

Table 1
Characteristics of the studied oak stands and their coordinates
Stand characteristics Location of plot
Monitoring Forest Relative
. Age, | management | densit Stock,
plot Composition™, % g g ' 3.4 | Compartment | Subcompartment
year | under last of m>-ha
decade** | stocking
Oak 80%-20% Linden, Managed
MP1 76 .
Aspen (CO) 0.60 180 9 3
Oak 80%-20% Linden, Managed
MP2 Ash-Maple 106 (S0) 0.70 270 16 2
Oak 80%-20% Linden, Managed
MP3 101 . 21 1
Maple (cC) 0.60 0 36
Oak 50%-40% Linden Managed
MP4 10% Maple 96 (SC) 0.60 210 40 2
MP5 Oak 90%-10% Ash-Maple | 107 Unmanaged 0.50 170 2 9
Oak 60%-20% Ash
MP6 20% Maple 107 Unmanaged 0.70 400 7 15
Oak 60%-20% Linden
MP7 20% Ash 107 Unmanaged 0.60 369 16 3
Oak 90%
MP7 10 % Ash 102 Unmanaged 0.60 254 17 23

* - Oak = Pendulate oak (Quercus robur L.); Ash = common ash (Fraxinus excelsior L.); Maple =
Norway maple (Acer platanoides L.); Linden = small-leaved linden (Tilia cordata Mill.); Aspen = common
aspen (Populus tremula L.).

** _ SC - selective cutting, CC — clearcutting.

Both managed and unmanaged study areas share similarities in terms of bedrock.
The soils in these areas are near-neutral, and the forest type (grey forest soil),
composition, and density are also comparable. It is worth noting that no logging or
harvesting activities have occurred in either of the MP4-8 while on stands
MP1-4 sanitary cutting have applied for the past two decade.

The stands are composed of a dominating Quercus robur L. in the canopy layer,
followed by Franixus excelsior L. and Tilia cordata Mill., covering from 10 to 50%.
Secondly, shrubs such as Acer campestre L., Acer platanoides L, Corylus avellana L.,
Ulmus laevis, U. minor and so on, covered from 3 to 74% of the study area, while
herbaceous plants such as Achillea millefolium L., Anemone ranunculoides (L.) Holub,
Anthriscus cerefolium (L.) Hoffm., Convolvulus arvensis (L), Galium aparine L.,
Galium spp., Polygonatum multiflorum L., Psephellus sumensis (Kalen.) Greuter,
covered from 1 to the 60%. The soils are mostly blanketed by dead biomass from the
adjacent trees, i.e., litter, branches and logs, covering from 70 to 95% of the forest
surface.



Forest health condition was evaluated visually at the end of August 2021-2022
on a range of visual characteristics (crown density and colour, the presence and
proportion of dead branches in the crown, fruit bodies of wood-decay fungi etc.)
according to "Sanitary rules in the forests of Ukraine™ (Sanitary rules in the forests of
Ukraine 2016). Six trees for each monitoring plots were selected for careful
examination. Each tree was ranked according to one out of six categories (1st — healthy;
2nd — weakened; 3rd — severely weakened; 4th — drying; 5th — recently died; 6th — died
over year ago).

Health condition index (HCI) was calculated as weighted mean value from trees
number of each category of forest health condition. Healthy stand has HCI 1.00-1.50.
HCI was 1.51-2.50 for weakened stand, 2.51-3.50 for severely weakened stand,
3.51-4.50 for drying stand, and 4.51-6.00 for dead stand.

Sampling Design: six oak trees were randomly selected and marked at each
monitoring plots for careful observation. Three 200 m? permanent plots (20x10 m2)
were randomly placed in each monitoring plots near monitoring trees (18 in total). Each
plot was surveyed every May, October, November and December during 2021-2022 to
collect all wood-decay fungi from all monitoring and all woody debris. To analyse
fungal community, all fruiting bodies were collected on all substrates (living, dying
and dead trees, fallen trees, stumps, branches etc), with the aim of finding as many
species as possible for all habitats. Fungal fruiting bodies were carried to the
laboratory, where they were stored at 4-8°C, and processed within 24 h after collection
for identification. The fungi were classified into the following functional groups:
saprotrophic, biotrophic, mycorrhizal and pathogenic fungi for further statistical
analysis. The samples that could only be identified to the genus level were grouped
Into a genus taxon.

Most of the species were identified in the Laboratory of Department of Forest
Mycology and Plant Pathology, Swedish University of Agricultural Sciences (Uppsala,
Sweden) and were studied by the usual macro- and micromorphological techniques
using analytical keys [3, 12, 20]. During the fieldwork, detailed information regarding
the diameter and decay stage of the associated woody debris pieces was recorded for
each fungal specimen.

Both frequency of occurrence and abundance of the different fungal species on
each site were used to test for differences in the fungal community in the managed and
unmanaged areas. Frequency was estimated from the presence/absence data matrix of
each fungal species. Relative abundance was calculated for each area as the number of
samples colonized by a taxon divided by the total number of samples collected in that
site.

Fungal identification. The fruit bodies were identified at species level whenever

possible according to the mycological keys.
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For molecular identification DNA was extracted from the unidentified fruit
bodies/fungal cultures of the isolates representing morphological groups. Internal
transcribed spacer (ITS) regions 1 and 2, including the ribosomal 5.8S gene, were
amplified using the primers pairs ITS1-F and ITS4. The reaction mixture contained, in
a total volume of 15 pl, 200 uM deoxyribonucleotide triphosphates, 0.2 uM of each
primer, 0.03 U/ul Thermo Green Taq polymerase with reaction buffer Green, and
2.75 mM final concentration of MgCI2. The thermal cycling was carried out using an
Applied Biosystems GeneAmp PCR System 2700 thermal cycler (Foster City, CA,
USA). An initial denaturation step at 95°C for 5 min was followed by 35 amplification
cycles of denaturation at 95°C for 30 s, annealing at 55°C for 30 s, and extension at
72°C for 30 s. The thermal cycling was ended by a final extension step at 72°C for
7 min. PCR products were size separated on 1% agarose gels and visualized under UV
light. The PCR products were purified with Qiagen DNA extraction PCR M kit
(Qiagen, Hilden, Germany). Sequencing was carried out by Macrogen Inc., Korea.
Raw sequence data were analysed using the SeqMan Pro version 10.0 software from
DNASTAR package (DNASTAR, Madison, W1, USA). Databases at GenBank and at
the Department of Forest Mycology and Plant Pathology, Swedish University of
Agricultural Sciences, were used to determine the identity of ITS rRNA sequences.
The criteria used for identification were sequence coverage > 80%; similarity to taxon
level 98-100%, similarity to genus level 92-97%.

Statistical analyses. All data were tested for adherence to the normal distribution
using the Kolmogorov—-Smirnov test and for homogeneity of variances using Bartlett's
Test. Data on oak tree affected by wood decay fungi were subjected to analysis of
variance (ANOVA) using a general linear model (GLM) where significant treatment
effects occurred (p<0.05), means were separated using HSD Tukey post hoc test after
ANOVA. For all plots, Chi-square tests were used to determine differences in tree
mortality or tree health. Means were compared by the HSD Tukey post hoc test with a
significance level of 0.05. Intervals of confidence were determined to distinguish
treatments representing different monitoring plots.

Detrended correspondence analysis (DCA), a multivariate statistical technique
to find the main gradients in large, species-rich but usually sparse data and Bray—Curtis
dissimilarity were employed to compare fungal species compositions in different study
sites. Shannon’s HO diversity index was used for the analysis.

Statistical data analysis was performed using the statistical software package
PAST: Paleontological Statistics Software Package for Education and Data Analysis.

Analysis of Literary Sources. Wood-decay fungi are ecologically, and
functionally important organisms are the principal agents of wood decomposition,
degrading differently the dead wood resource and regulating the carbon cycle. The
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diversity and community composition of these fungi are primarily influenced by the
size of the woody debris [Ponce 2023, Kuffer 2008].

Despite the high importance of wood-decay fungi in forest ecosystems, their
communities within Ukrainian hardwood forest have received limited attention in
previous studies [4, 26]. Moreover, Left-Bank Ukraine are recognized as crucial
biodiversity spots which contains a wide range of flora and fauna, including fungal
species related to the vegetation and tree species on which they grow [27].
Undoubtedly, the decay stage also influences the abundance and composition of wood-
decay fungi [19], however, the number of fungi involved in wood decomposition
process is still unknown. Nevertheless, the proportion of wood decay fungi or fungal
species depending on wood is approximately 20-40% of the estimated 1.5 million
fungal species worldwide [8, 10, 14].

Intensive forest management in Europe, exhaustive harvesting and utilization of
dying or uprooted trees has lowered the large amount of dead wood and wood debris
resulted in a reduction in the abundance and diversity of wood-decay fungi, including
endangered species [10, 14]. In Ukraine there is a considerable utilization of dying and
dead trees, resulting in a reduction dead wood in forest compare with most other EU
countries. Moreover, studies on the abundance, diversity and productivity of wood-
decay fungi in managed and unmanaged forests remain limited, as most of the previous
research has primarily focused on richness and species composition [6-8]. That’s why
the aim of our research is to study the effects of forest management on the
wood-inhabiting fungal communities.

Results. Wood-decay fungi community composition. Living and dead wood of
oak were colonized by fungi represented by Ascomycota (15 species) and
Basidiomycota (26 species) (Table 2). Our study detected at all experimental plots
together 41 species of (934 findings of xylotrophic fungi), 32 genera, 18 families,
11 orders (4 from Basidiomycota division (class Agaricomycetes) and 7 from
Ascomycota (class Sordariomycetes and Dothideomycetes). A comprehensive list of
all the identified species and taxa can be found in Table 2.

To understand species richness, which the count of the number of species present
in an area, we used different indices of alpha diversity. Most of the time, the abundance
of distribution is noticeable when have been utilizing more than one index of diversity
(Table 3).

So, we can understand of how diverse a single sample (managed forest and
unmanaged forest) is, usually taking into account the number of different species
presented in each site.

The metrics in Table 3 consider the number of different species observed, and
some consider the abundances at which those species are found in the sample. We can

see that the evenness of the abundances of the of xylotrophic fungi in unmanaged forest
12



has led to an increased diversity compared to managed forest, even though they have

the same number of species.

Table 2

List of the species found in forest enterprise “Zhovtneve lisove hospodarstvo”
with information belonging to the size (MP1-MP8) of the wood and the forest
management practices (managed and unmanaged forests)

Managed forest

Unmanaged forest

Species
P MPL | MP2 | MP3 | MP4 MP5 | MP6 | MP7 | MP8
Ascomycota
Alternaria alternata (Fr.)
Keiss|. 3.06 0.00 0.72 1.40 2.50 0.85
Biscogniauxia nummularia
(Bull) Kuntze 0.99 0.70 0.96
Botrytis cinerea Pers. 7.14 0.00 1.40 3.33 1.69 1.92
Ceratocystis piceae
(Miinch) B.K. Bakshi 0.00 2.16 1.40 0.00 2.88
Clonostachys rosea (Link)
Schroers. Samuels. Seifert 1.98 3.55 1.40 1.67 2.88
& W. Gams
Cytospora sp. 5.10 0.00 2.13 0.70 2.50 1.69 3.85
Epicoccum nigrum Link 7.14 4.95 1.44 0.70 2.54
Metapochonia bulbilosa
(W. Gams & Malla) 6.12 11.88 10.64 9.35 3.50 10.00 6.78
Kepler. Rehner & Humber
Nectria cinnabarina (Tode)
Fr 1 (KX586144) 3.06 0.00 0.72 4.17 5.77
Ophiostoma canum
(Miinch) Syd. & P. Syd.1 0.99 1.42 3.60 3.50 5.08 5.77
(KX586141)
Phoma glomerata (Corda)
Wollenw. & Hochapfel 2.04 0.99 0.70 0.83 2.54 3.85
Sporothrix inflata de
Hoog1 (KX586142) 1.98 0.70 1.67 0.85
Sporothrix schenckii
Hektoen & C.F. Perkins 8.16 0.99 10.64 13.67 2.80 1.67 1.92
Sydowia polyspora (Bref.
& Tavel) E. Miill 6.12 1.98 1.42 0.00 6.29 9.17 2.54 1.92
Trichoderma viride Pers. 12.24 17.82 39.72 29.50 2.80 17.50 10.17 0.96
Truncatella angustata
(Pers.) S. Hughes 2.04 1.98 2.80 4.17 4.24
Basidiomycota

Antrodia albida (Fr.) Donk 0.99 0.71 1.40 1.67 0.85
Auricularia auricula-judae
(Bull.) Quél. 1.40 1.92
Bjerkandera adusta
(Willd.) P. Karst, 1.02 0.72 0.70 0.96
Ganoderma lucidum
(Curtis) . Karst 1.02 8.91 10.64 3.60 4.20 5.00 6.78 0.96
Hapalopilus rutilans 204 | 099 213 7.69 6.67 1017 | 2.88
(Pers.) Murrill
Exidia glandulosa (Bull.) 0.00 280 0.85 1.92
Fr. ' ' ' '
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Continuation of table 2

Fuscoporia ferruginosa
(Schrad.) Murrill 1.40 1.92
Hymenochaete
rubiginosa (Dicks.) 0.72 3.50 0.83 2.54 3.85
Lév.
Hyphoderma
occidentale (D.P.
Rogers) Boidin & 1.44 2.80 0.83 3.39 3.85
Gilles
Hyphoderma setigerum |, o, 4.95 0.71 0.70 1.67 085 | 1.92
(Fr.) Donk
Hyphoderma sp. 0.70 0.85 0.96
Hyphodontia quercina
(Pers.) J. Erikss. 1.42 0.70 2.50 1.69
Irpex lacteus (Fr.) Fr. 4.08 0.99 0.72 4.20 1.67 1.69 2.88
Fistulina hepatica
(Schaeff.) 5.10 11.88 2.84 13.67 11.19 7.50 3.39 7.69
Fomitiporia robusta (P.
Karst.) Fiasson & 0.70 0.83 0.85 0.96
Niemeld
Fomes fomentarius (L. | o, 5.94 0.72 1.40 3.39
ex Fr.) Gill
Laetiporus sulphureus 11.22 11.88 8.51 10.07 5.59 1.67 508 | 2.88
(Bull.) Murrill
Polyporus picipes Fr 4.20 5.93
Pseudoinonotus
dryadeus (Pers.) T. 2.04 5.94 1.42 4.32 5.59 3.33 0.85 8.65
Wagner & M. Fisch
Schizophyllum 2.10 4.17 1690 | 2.88
commune Fr.
Stereum gausapatum 3.06 1.44 4.20 254 | 385
(Fr.) Fr
Stereum hirsutum
(Willd.) Pers, 0.99 2.13 1.40 2.54 4.81
Trametes ochracea
(Pers.) Gilb. & 4.08 0.70 2.54 1.92
Ryvarden
Trametes versicolor
(L.) Lloyd, Mycol. 1.44 1.67 481
Writ. (Cincinnati),
Trichaptum biforme
(Fr) Ryvarden 0.83 2.54 4.81
Number of findings 98 101 141 139 143 120 118 104
Number of species 22 21 16 19 38 29 32 32
Number of species per | 4 7¢ 224 3.44 3.48 2,60 2.03 190 | 189
sample
N“mbert‘r’gesspec'es N1 o6 3.49 1.83 1.32 252 3.22 556 | 1.93
N“mberlcc’)gzpec'es Nl 323 1.65 2.12 1.15 3.23 2.15 442 | 223
Number of speciesin | 5, 0.45 0.23 0.36 2.23 2.36 196 | 1.18
branches
Number of speciesin | ;3 0.23 0.59 0.47 3.55 2.47 215 | 185
stumps

Moreover, Dominance and Shannon index indicated that forest community of
unmanaged forest is dominated by one species, making it less diverse.
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Table 3

Alpha diversity indices for average data for sites with different forest
management practices (managed and unmanaged forests)

Alpha diversity indices

Managed forest (MP1-4)

Unmanaged forest (MP5-8)

Dominance, D. 0.2076 0.257
Simpson index 0.7934 0.743
Shannon index 2.38 2.33
Menhinick index 1.919 2.619
Fisher alpha 8.807 17.79
Chao-1 29 45

We tried to examine alpha diversity to determine if there are major differences
between two populations or groups in their data set, or if there have been major changes
within a group over time. We plotted the species richness (*Chaol"), Shannon, and
Simpson diversities for these managed and unmanaged forest stands (Fig.1).
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Figure 1. The Chao, Simpson and Shannon Indexes for average data for sites
with different forest management practices (managed and unmanaged forests)

The Chaol Index indicates that these groups have very similar numbers of
observed species. However, both Simpson and Shannon indices hint that the
xylotrophic fungi from managed forest may have a less even spread of abundances than
the unmanaged forest. Menhinick index, Shannon’s diversity index and Simpson’s
diversity index indicate a trend for decreased diversity with more forest management
practices (Table 3). Dominance index shows slightly least dominance of individual
species in the unmanaged forest. When analysing the woody substrate preferences for
the groups studied, we did not detect any specific preference for the different decay
stages and stage of the wood (standing trees, fallen trees, branches, logs, stumps)
excluding few species which have a limited habitat (data not shown). Although,
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Ascomycota and Heterobasidiomycota were found mostly in soft decayed wood of
standing or fallen trees while corticoids appeared to be more flexible, being associated
with a wider range of woody decay stages and sizes. Polyporoids, on the other hand,
exhibited a more generalist behaviour, being capable of growing across various decay
stages of the trees and branches.

Effects of forest management on biodiversity of xylotrophic fungi. Sixteen fungal
species (37%) occurred in both type of stands, while 20 (48%) species occurred
exclusively in unmanaged stands and 2 (5%) in managed stands. Abundance of fungi
was non-significantly greater in managed (489) than in unmanaged stands (475).
Diversity of fungi was significantly less in managed (29) than in unmanaged stands
(45). Abundance of fungi per samples, trees, logs and branches were significantly less
in managed than in unmanaged stands (Table 2).

The unmanaged stand, in comparison with the managed stand, had in 1,67 times
more oak trees and 1,09 times % greater tree density, 11 times greater dead wood
volume, 1,47 times more wood volume in standing dead trees and 1,69 times less
decayed stumps (data not shown). Of course, fungal diversity depends on amount of
dead wood, that in its turn depends on forest characteristics and dynamics but is also
highly influenced by management practices [14, 27].

The most common species affecting the forest health of the oak plantations were
Fomitiporia robusta, Laetiporus sulphureus and Fistulina hepatica. which were the
most common in managed than in unmanaged stands (Table 2). Auricularia auricula-
judae, Hymenochaete rubiginosa, Fuscoporia ferruginosa, Hyphoderma sp.,
Polyporus picipes, Trichaptum biforme and Schizophyllum commune were occurred
only in the unmanaged stand (Table 2).

Diversity of fungi (measured as average number of species per sample) from
trees, logs, fallen branches and stumps was significantly higher in unmanaged stands.
Abundance of decayed fungi was significantly greater in the unmanaged stand.
Diversity was the greatest in the logs and fallen trees, hosted the largest number of
cultured species in the managed stand and in the unmanaged stand (Table 2).
Communities detected within a stand tended to be more similar to each other (F9,49 =
3.29,R2 =0.38, P =0.001) than communities from different, managed and unmanaged,
stands (F1,51 = 1.54, R2 = 0.03, P < 0.001). There was little evidence of spatial
correlation between fungal diversity and sampling method (Mantel r =0.13, P =0.003—
0.005) and positive correlation between fungal diversity and type of stand (Mantel r =
0.96, P =10.007). Sorensen’s qualitative similarity index (CN) showed large difference
in diversity of fungi in managed or unmanaged stands (range 0.69-0.71).

Discussion. Wood-decay fungi contribute to nutrient cycling, providing the
availability of resources for several groups of organisms, facilitating regeneration of a

forest (regeneration has often started after decay of fallen logs, branches and stumps in
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situ). Therefore, measures aimed at conserving wood-decay fungi can thus be justified
on the basis of their contribution to productivity of the forest and to biodiversity [14,
19].

Considering that habitat quality, deadwood availability and variety, we
demonstrated that they did not differ greatly in our study sites as a result of the natural
development occurring during the last decades, and only forest management affected
alpha biodiversity of wood decay fungi, that is confirming by published data [1, 8, 14,
19]. According to our preliminary data, most of the variation in fungal community
structure remains unexplained and that is common in ecological studies because of
many interacting factors can be overlooked or unmeasured [1, 19], including soil
humidity and temperatures, populations of saproxylic insects, the long-term monitoring
of microbial communities [14].

We used a combined approach to study forest biodiversity by investigating
wood-inhabiting fungal communities in relation to different forest management
practice. To take into account the structural heterogeneity of the study areas, we
avoided to use stratification in our sampling design. The only controlled factor was
related to the volume and type of deadwood, but we did not find strong correlation
between type of deadwood and abundance of wood decay fungi. Our hypothesis that
forest management practices played a major role in shaping the fungal community
composition were supported by results. Our results showed a similarity of the fungal
community structure within the study areas in managed forest as well as in unmanaged
forest with different amount of deadwood, because no clear clusters emerged, only
unmanaged and manged sites (Fig. 2).

Te
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.

Figure 2. The relationship between fungal community structure and monitoring
sited investigated via detrended correspondence analysis (DCA)
(MP1-4 — managed forest, MP5-8 unmanaged forest; fungal species from Table
1 were not pointed out and indicated as black dots)
Forest management practices affect the mycobiota and could cause decreases in
abundance and diversity of wood-inhabiting fungi [23] or may have no effect [8, 14,

21]. Our observations on diversity of fungi agree with results of numerous studies [8,
17



14, 19, 22-24] recorded reduction of species in managed forests than in unmanaged
ones, and less fungal diversity in thinned broadleaved forests than in non-thinned ones.
Decrease in diversity of wood-decay fungi in the managed stand seems to have resulted
from reduction in available deadwood volume and woody debris that is common and
has been reported previously [8, 14, 18, 24].

Our study presents mycological effects of forest management on abundance and
diversity of fungi in oak mixed forest. Samples were taken from two stands lying in
close proximity (managed and unmanaged) each of them consists of four monitoring
sites.

Conclusion. The diversity and community of wood-decay fungi are triggered by
the available amount of dead wood. According to our data, most of the variation in
fungal community structure depends on many interacting factors as soil humidity and
temperatures, populations of saproxylic insects, the long-term monitoring of microbial
communities. Our study resulted in community of wood-decay fungi associated with
dead wood. The study detected at all experimental plots together 41 species of (934
findings of xylotrophic fungi), 11 orders (4 from Basidiomycota division (class
Agaricomycetes) and 7 from Ascomycota (class Sordariomycetes and
Dothideomycetes).

Twenty fungal species (48%) occurred in both type of stands, while 16 (37%)
species occurred exclusively in unmanaged stands and 2 (5%) in managed stands.
Abundance of fungi per samples and per sites were non-significantly in both managed
and unmanaged stand. However, diversity of fungi was significantly less in managed
than in unmanaged stands. The study shows that the forest management applied
(sanitation cutting which are associated with less coarse woody debris) resulted in a
small decrease in diversity of fungi in the deadwood and did not lead to elimination of
aggressive wood-decay fungi (Laetiporus sulphureus and Fistulina hepatica).
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2Vrpaincokutl HayKo80-00CIIOHUTL IHCIMUNTYN TiCO8020 20CNOOAPCMEA Ma Azponicomeniopayii
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3I1lseocoruii azpapuuii ynisepcumem, Ynncana, Ilseyis

KCHJIOTPO®HA MIKOBIOTA JUCTSIHUX HACAKEHHSX ®LIII
«KOBTHEBE JICOBE I'OCIHHOIAPCTBO»

HepesopylinigHi epubu € eKono2iuHO 8ANCIUBUMU OPLAHIZMAMU MA OOHUMU 3 HAULONOBHIULUX
KOMNOHEHMIB iCOBUX eKOCUCTEM, 3A80AKU iIM 30IUCHIOEMbCA 0eCMPYKYis 0epesuHU ma ii 3a1y4eHHs
00 Kkpy2o00icy peyosun. Piznomanimuicms i cmpykmypa yepynoans 0epegopyuHiGHUX 2pudie 4acmo
00yMO8NeHi 00CMYNHOW KilbKicmio Mepmeoi Oepesunu. Hamu Oocnidoceno uucenvHicmov i
piZHOMaHImMHIcMb 0epesHUx 2pudié Ha OLIAHKAX Miwanux 0ybosux nicie eikom 76-107 poxis, Oe
NPOBOOUNUCH TIICO20CNOOAPCHKI 3ax00u (8ubipko6i ma cyyinvHi canimapHi pyoxu). J{ocniodicenHs
nposoounucy y 2021-2022 pokax i pizui 6uou epubie oynu sussieHi ma i0eHmugiko8ani Ha HCUBUX,
cyxocmiliHux i nogaieHux oepesax i NHAX, KOI00ax, onanux 2iikax mowo. Kuea ma mepmea
Oepesuna 0yda koloHizoeana epubamu Ascomycota (15 eudig) ma Basidiomycota (26 sudis).
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Hawi oocnioocenns suseunu ma 6cix 0ocnionux Oinaukax paszom 41 eud (934 3uaxioxu
kcunompoghuux epubis), 11 nopsokie (4 3 6i0diny Basidiomycota (knac Agaricomycetes) i 7 3
Ascomycota (knac Sordariomycetes i Dothideomycetes).

Heaoysmo suois epubis (48%) sycmpivaiomucs 8 000x munax Hacaodicerv, mooi sax 16 (37%)
8UOIB 3YCMPIYAIOMbCSL BUKTIOYHO 8 HACAONCEHHAX De3 nposedenHsl 3ax00i6 i 2 (5%) 6 Hacadicensx,
0e nposoounucy canimapti pyoxu. Yucenvricmo epubie 6yia He3HAuHO OINLULOIO 8 HACAOICEHHAX, 0e
nposoounucy canimapui pyoxu (489), nisoic mam oe zaxoou oyau eiocymui (475). Piznomanimuicms
epubis Oyna 3HAYHO MEHUWON 6 HACAONCEHHSX, 0e NPOBOOUNUCL canimaphi pyoku (29), Hixc y
HacaocenHsax oe3 3axo0is (45). Yucenvnicms epubie Ha 00uUH 3pa3okK, 0epeso, K000y ma 2iiKy oyia
MEHUIO0 8 HACAONCEHHAX Oe NpoBooUnUct pyoku. JOCiONHCeHHs NOKA3YE, W0 NpPOEeOeHHs.
caHimapHux pyooK Npu3eeino 00 He3HAYHO020 3MEHULeHHS DISHOMAHIMHOCMI 2pudié y 6aediCHIU
OdepesuHi ma He npu3eeno 00 JiKkeidayii acpecusHux oepesopylnisHux epuoie (Laetiporus sulphureus
ma Fistulina hepatica).

Knrouosi cnoea: oOepesopyuinisni epubu, 0y6 38udaiinuii, O0ecmpykyis OepesuHu, JNicosi

exkocucmemu.
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Ynemumym 6ioenepeemuunux xkynomyp i yykposux 6ypsxie HAAH Vxpainu, m. Kuis, Yxpaina
’Manuncoxuii gpaxosuii konedoic, c. I'amapus, Kumomupcoka obnacme, Ypaina

NEPCHEKTHUBU BUPOIIIYBAHHS NABJOBHII B YMOBAX
IMPABOBEPEXXHOTI'O JIICOCTENY YKPATHU

Haseoeno pezynomamu 0ocniodxcennsi pocmy ma po36Umky pOCIUH NABLOSHII NpOmsA2oM
nepuiux Yomupvbox poKie upouyyeanus. Bcmanoeaneno, wo iz yomupbox 8UKOpUCMAHUX 8apiaHmie
eycmomu caodinus (500, 625, 833 ma 1050 pocaun na 1 2a) onmumanvuoro € cycmoma 625 depeg Ha
1 ea. 3a sukopucmanms maxoi cycmomu cepeons eucoma pocaun 'Clone in vitro 112' cmanosuna 3a
yomupu poxu 10,20 m, a nasnosuii noscmucmoi — 6,60 m. Ilpomscom eecemayitino2o nepiody
Haubinbwuil npupicm pocaun nasnosuii 'Clone in vitro 112' 3a eucomoro, 6i03Hauaecs y uepeHi
(95 cm). V naesnosuii noscmucmoi 6in cmanosug 80 cm. Hatimenwi npupocmu cnocmepieanucs Ha
nouamky ma y KiHyi gecemayiiino2o nepiooy: y mpasHi — 8ionosiono 40 ma 30 cm, a y scoemmui —
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201 12 em. Jlocnioscenus ocobausocmeli pocmy oepes nasiosHii 3a diamempom cmosoypa nokazai,
Wo y nepuwiuil pix niciis mexwiuHoz2o 3pisy cepeoniu diamemp Oepes 'Clone in vitro 112" oocsieae
5-6 cm, y moii uac, sik y nasnosuii noscmucmoi — 3-4 cm. Ha nacmynnuii pix cmos6yp 'Clone in
vitro 112’ mae moswuny 8-10 cm, a noecmucmoi — 6-7 cm. Cepedniti diamemp mpupivHux pociuH
'Clone in vitro 712" cmanosums 15-16 cm, a noscmucmoi — 10-11 cm. [licna 3asepuwienns
uemeepmozo poxy eecemayii pocaunu copmy 'Clone in vitro 112' diamemp na pieni 22-23 cm, a y
noscmucmoi — 14-15 cm.

Baowcnueo 6iosnauumu, wo nagnosris 0iisi iIHMEHCUBHO20 POCMY | CIMIUKOCMI 00 He2amuHUX
YUHHUKIG 8uMaA2ac 000pe O0cC8imieHUx Micyb, 3axuujeHux 6i0 eimpie i mopo3sis. Taxooic, 0.1
3abe3neyeHts yCniuHoCmi BUPOULy8anHts it nianmayiil, He0OXiOHI NPOHUKHI IPYHMU, Oazami a30mom
3 pH tpynmy 6i0 5 0o 8,9 ma docmamus Kinvkicmo eonoeu (800 mm onadis y pik abo 3acmocysants.
nousy).

3a 3abe3neyenns makux ymo8 supowsy8ants nasioeHii 6 ymosax Jlicocmeny Yxpainu moowce
Oymu  YCRiWHUM, OCOONUBO 36AXHCAIOYU HA NOMENIIHHA KiimMamy ma M’ AKi 3umMu, wo
cnocmepieailomscs 3apas y pe2ioni 0ocniodcensv. Takooic apmo 8i03HAUUmMU, W0 TUCHAHUL Onao
NnasnoeHii, 3a605AKU BUCOKOMY 6MICMY a30my ma 3HAYHIU MAci, Cnpuse @opmyeanHwo nio il
HACAONCEHHAMU NYXKO20, 30a2a1eno20 a30mom ma iHUUMU NOHCUBHUMU PEUOBUHAMU [PYHMNY.

Knrouosi crosa: b6ioenepeemuxa, Paulownia tomentosa (Thunb.) Steud.; 'Clone in vitro 112,
2ycmoma cadinmus, IHMeHCUBHICMb pocmy, ucoma, oiamemp cmogoypa.

Beryn. 3pocTaHHsl KOHLIEHTpallii ByTJIEKUCIIOrO Ta 1HIIMX NapHUKOBUX ra3iB B
atMocdepi 3emill € OAHIEI0 3 OCHOBHUX NMPUYMH 3MIHU KJIIMAaTy, IO CIIOHYKA€E 10
MOIIYKY 3aXOiB 31 3MEHIICHHS BUKHUIIB 3aBASKH 3MEHIICHHIO BUKOPHCTAHHS
BUKOIMHUX €HEPTrOHOCIIB Ta PO3BUTKY HOBHMX HAIpPsIMKIB IOCHOJIaPIOBAHHS HA OCHOBI
OUIbII IIMPOKOrO0 BHUKOPHUCTAHHS BIJHOBIIOBAHUX JpKepen eHeprii. OpgHum 13
e(heKTUBHUX  HAMNpsSMKIB BUPIINIEHHS Ii€i MOpoOJieMH € TOIyK HOBHUX
BHUCOKOIIPOJYKTUBHUX OI10€HEPTeTUYHUX POCIHH, SKi, TOPAI 3 1HTCHCUBHUM
NPOAYKYBAaHHSAM CHUPOBUHHU JUJIsl BUPOOHMITBA OlOMaliiBa, aKTUBHO IOTJIMHAIOTH 3
aTMocdepy BYTJICKUCIIMN ra3 Ta BUAUISIOTH 3HAYHY KUIBKICTh KucHio [1, 2, 3].
BukopucTtanHs 3 1i€l0 METOI0 B YKpaiHl JIMIIE JICOBUX PECYpPCIB € HEJOCTATHIM,
OCKIJIbKH Cepe/IHS JIICUCTICTh TEPUTOPII IepKaBU CTAaHOBUTH MeHILe 16 %, 1110 € 0oTHUM
3 HaWHWKYMX MMOKA3HUKIB cepel kpaiH €Bponu [4, 5]. B ocranHi poku y 3B’S3Ky 3
BOEHHMMHU JAiSIMH Ha MiBJACHHOMY CXOA1 YKpaiHU 3HHUIIEHO Ou1s 3 MJIH. ra Jicy Ta
MOJIC3aXUCHUX HACA/KEHb, 1110 CIIPUYNHSIE MACIITa0H1 TIPOSIBH €PO31HHUX MPOIIECIB TA
omycteneHHs1 TepuTopii. [licis 3BUTbHEHHS 3aXOIUIEHUX TEPUTOPid Oyne HEoOXiTHO
0araTo 3ycuib BUTPATUTH Ha BIAHOBJICHHS SIK JIICIiB, TaK 1 00’ €KTiB moje3axucrty. s
MPUILIBUIICHHS TIOYaTKy BUKOHAHHS TAKUMHU HACAKCHHSIMH TIOJIE3aXUCHUX (PYHKIIIN
JOLIJIBHO BUKOPUCTOBYBATH IIBUAKOPOCII AEPEBHI BUJIH, SIK1, KPIM YUCTO €KOJIOTTYHOI
GyHKII{, MOXYTh OJIHOYACHO BHMKOPHCTOBYBaTHCS sK Jkepeno [4, 5, 6, 7].
JIo OCHOBHMX TMepeBar POCIMHHOI OloMacH SIK JKepeia albTepHATUBHOI €Heprii
HAJEeKaTh €KOJIOTIYHA YKCTOTA, MOPIBHAHO 3 BUKOIHUMHU BHUIAMH T[ajuBa, Ta

BIJICYTHICTh HETaTMBHOIO BIUIMBY Ha OajaHC BYIJIEKHCIOTO Trasy B aTtMocdepi,
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OCKUJIbKH TI1J1 Yac 3ropsiHHsI OlomajvBa Ha OCHOBI POCIMHHOI Oiomacu B aTMochepy
BUJIIJIIETHCS TaKa X KUIBKICTh BYTJICKHCIIOTO Ta3y, SKa MOTJIMHAETHCS POCIMHAMU B
npoiieci (POTOCHHTE3Y, MPUTOMY YTBOPIOETHCS Y IECSITKH Pa3iB MEHIIE OKCUTY CIPKU
MOPIBHSIHO 3 BUKOITHUM IajuBoM [8, 9].

ITocTanoBKa MPOOJIEeMH Ta AaHAJII3 OCTAHHIX JOCTIIKeHb Ta myOJikamin. [{ns
CITIBIOCIIBUPOOHUKIB OaraTopiuHi OlOo€HEepreTHYHl KYyJbTYpH € aJbTEPHATHUBOIO
IHTEHCUBHOMY CLJIbCBKOMY TI'OCIIOJIAPCTRBY SIK 3 €KOJIOT1YHO1, TaK 13 €EKOHOMIYHOT TOUKH
30py [4, 9]. EHepreTnyni muraHTaIii Ha OCHOBI JEPEBHHUX KYJIbTYp 3a MiHIMaJIbHUM
nepion 3a0e3medyroTh OTPUMAHHIO 3HAYHOTO OOCSTY BHCOKOSKICHOT JEpeBHOI
npoAykiii. JIJis CTBOpEHHS! eHePreTUYHHX TUIAHTAIlil 3 KOPOTKUM TEPMIHOM BereTartii
HEOOXITHO BUKOPHCTOBYBATH IMIBUIKOPOCII BUAM JAEPEB, IO TO3BOJISIOTH CKOPOTUTH
TEpPMiH BUPOIIyBaHHsA JepeBHOi 01omacu 3 10-20 mo 5-6 pokis [9, 10, 11]. HdepeBuny 3
CHeIiajJbHO CTBOPEHUX IIJIaHTAIlll MOKHA BUKOPUCTOBYBATH SIK JIJIOBY Y Oy 1iBENbHIN
MIPOMHUCIIOBOCTI, a 50 % B1IXO/1B — SIK CHPOBUHY JIJI1 BUTOTOBJICHHSI MAJIMBHOI TPICKH
Ta 1HIIUX BHAIB [aJIUBAa.

OmHUM 3 IEPCTIICKTUBHUX BUIIB JUIsI BAPOIYBaHHS Ha ICPEBHUX CHEPTETUIHUX
IUTAHTAIlISAX Ta 1HIIMX HACca/PKCHHSX € maBioBHis (Paulownia) — e iuctsHe aepeso,
pin pocnuH ponuHu maBioBHieBi (Paulowniaceae). BoHo mae HaWMIBHIIIMN UK
POCTY, BUPOIIYEThCS Ha 3aHEA0AHUX IPyHTaX, 3JaTHUX A0 €po3ii Ta BiJ3HAYAETHCS
JIETKOIO 1 MIITHOIO JIEPEBUHOI0. POCIIMHA € YHIKAIBHOIO: 32 6 POKIB TOCSTAE BUCOTH BiJ
15 mo 20 metpiB, giameTrp ctoBOypa — 20-30 cM. 31aTHa pereHepyBaTu BiJ KOPEHEBOL
cuctemu 4-5 1ukis [16].

HacamxeHHs maBiaoBHIT 3/1aTHI BIIHOBJIFOBATH B HAWKOPOTIIIl TEPMIHU JUISTHKH
3eMJI1, 110 MOCTPAXKIAIHN B1Jl MOXKEXK, 3CYBIB, CEIIB Ta IHIIMX MPUPOJIHUX PYHHYBaHb.
JIucTs nepeB MaBJOBHIT 3aBJASKM BEIUKUM PO3MIpaM IUIONIl JIMCTKOBOI IMOBEPXHI
BOupae B 10 paziB Ouibiie CO2, HIXK OyIb-K1 1HII IUPOKOIUCTI AepeBa. [LnanTaris
JIepeB MaBJIOBHII momiero 1 ra 3gaTHa 3a pik mepepooutu 120-140 T nuokcumy
Byriieno. He3Bakaroum Ha Te, IO TAaBJIOBHIS BH3HAHA OJHIEI 13 HAWOIBII
IIBUKOPOCTUX JIEPEBHUX POCIUH Yy CBITI, Pi3HI il BUAM 1 COPTH BIIPI3HSIOTHCS
MIBUJIKICTIO pOCTy. 30KpeMa, SKIIO JJIsl OTpUMaHHs JAepeBuHM 3 nanioBHii 'Clone in
vitro 112" HeoOximHO 5-6 PpOKIB, TO [Js JOCATHEHHS TaKOi MPOTYyKTUBHOCTI
MIABJIOBHIEIO MOBCTHCTOO MOTPiOHO 8-10 pokis [10].

BuponiyBaHHsi eHepreTMYHUX IUIAHTallid MaBiOBHII B YKpaiHl BHUKIMKAE
aKTUBHI JUCKYCI1 BiJl 3aXOIUICHHS II€I0 KYJIBTYpOIO IO po3uapyBaHHs. B OiibIiocTi
BUPOOHMYHUKHN 3ITKHYJIHCS 3 TPOOJIEMOI0 MOPO3OCTIMKOCTI HOBUX TiOpHUIIB
MaBJIOBHI{, BIICYTHICTIO €(pEKTUBHUX TEXHOJOT1 BUPOILyBaHHS B yMOBax YKpaiHu Ta
CyNepewINBUM BIJHECEHHSIM JAHOI KyJIbTYpH /10 1HBa3MBHUX BH/IIB, HE3BAXKAIOYM HA
T€, 110 11 COPTU Y CBOIM OUIBIIOCTI HE 3/1aTHI PO3MHOKYBATHCS HACIHHSIM.

23



JI1s TpOMUMCIIOBOTO BUPOIIYBAaHHS IUIAHTAIIN TaBJIOBHIT HEOOXIJIHI JI€TaJIbHI
JOCTIKEHHS 11 BUPOIIYBAaHHS B PI3HUX IPYHTOBO-KIIMaTHYHUX 30HaX [9].

Merta nociigxenb. MeToro 10CHiKeHb 0yJI0 BCTAHOBIICHHS 3aKOHOMIPHOCTEH
dbopMyBaHHS IPOAYKTHBHOCTI NaBjioBHIi moBctrcToi (Paulownia tomentosa (Thunb.)
Steud.) ta copty 'Clone in vitro 112’ (Paulownia elongata S. Y. Hu x Paulownia
fortunei (Seem.) Hemsl.) y 3oni IIpaBoGepexnoro Jlicoctenmy VYkpainu Ta
ONTUMAJILHOI T'YCTOTH X IJIaHTAIIi.

Marepiaiu Ta MeTOAUKA J0CTiIKeHb. [0CTiTKEHHS! BUKOHYBAJIU BITPOJIOBK
2019-2022 pp. y BIAALT CENEKIII] CTaTuX TEXHOJIOT1] BUPOIIyBaHHS O10€HEPTeTUIHHUX
KyabTyp [HCTUTYTYy GloeHepreTHYHHX KyIbTyp 1 IiykpoBux 0ypsikiB HAAH (IBKillb).
['pyHT mocaiaAHOro mojisi — AEPHOBO-MIA30IUCTHI CYMIIIAHUN, SIKM Ma€ HACTYIHY
arpoxiMivHy Ta Gp13UKO-XIMI4YHY XapakTepucTuky opHoro (0-20 cm) mapy: pH conboe
— 5,3-5,5 3aranpHuii BMICT rymycy 3a Tropiaum — 0,50-0,62 %; pyxomuii ¢ocdop Ta
kamii 3a KipcanoBum — BignoBigHo 160-180 Ta  50-65 Mr/kr 1pyHTY;
JTy’KHOT1Apoi3oBanuit a30T 3a Kopudingom — 39-45 mr/kr rpyuty. Jocniana guisiHKa
Mae — Iy>Ke HU3bKY TIPUPOIHY POAIOYICTh TPYHTY.

AHaJli3 JUHaMIKM TOTOAHUX YMOB BereramiiHux mnepioaiB 2019-2022 pp.
MOKa3aB, 110 3a TEMIEPATYPHUM PEKUMOM 1 KIJTBKICTIO OMIa 1B POKHU IOCTIKEHb MaJl
BUIXWJICHHS BiJI CEpeHIX OaraTOpiYHMX IMOKA3HMKIB, IO JTO3BOJIMJIO OLIBII MOBHO
OIIIHUTH QJANTHUBHICTh POCIMH TABJIOBHII O YMOB BHPOIIYyBaHHS Ta iX 3JaTHICTb
peanizyBaT CBiii 010JIOTTYHHM MOTEHITIAT.

3a CyMOI0 aKTHBHHMX TEMIIepaTyp, KUIBKICTIO OMajiB 1 MEpIiOJAOM BereTaiii
TEPUTOPIA JIOCHIAHOTO TMOJS BIIHOCUTHCA 1O MIKPOKIIMATUYHOTO PAWOHY SKHUM
XapaKTEPHU3y€EThCSI M SIKUM, JIOCTATHHO 3BOJIOKEHUM, IMOMIPHO KOHTHHEHTAJIbLHUM
KJIIMaTOM.

Cyma no3utuBHux Temneparyp TyT 2500-2600°C. Ilepioa 3 cepeqHbo 1000BOIO
temriepatyporo nonaj 10°C tpuae 160-165 nuis. [IpoTsarom 1poro nepioay Bumnagae
380-420 mm omanis, a 3a pik — 570-680 MM, BenrurHA rigpoTepMIYHOTO KOoe(ilieHTa
-0,9-1,5.

TemneparypHuil pexxuMm MpoTAroM BererauiHux nepiofis 2019-2022 pp. y
IIJIOMY MOXHA OXapaKTepu3yBaTH SIK CEpeAHHO3BAKCHUN 0€3  3HAYHUX
eKCTpEeMaJIbHUX aHOMaJllid. 3a PeKHWMOM OIaJaiB HAWOUIbII MOCYIUIMBUM Yy TIEPioa
aktuBHOi Bereramii OyB 2020 pik. Bereramiitni nepionu 2019 1 2021 HaiOGinbu
ONTUMAJIbHI 332 XapakTepoMm 3BoJIokKeHHS. 2022 pik XapakTepusyBaBcs edilIUTOM
BOJIOTH Y TIEPIIiH TOJIOBUHI BEreTallii Ta IEPeBUIIICHHSIM HOPMU Y APYTii MOJOBHHI.
HocmimkeHHss Oyau TpOBENEHI 3TITHO METOAUK JOCIHIKEHb JCPEBHUX KYIBTYP
po3pobsienoi B IBKILIb HAAH [12, 13, 14]. 3 MeTo0 BCTaHOBJIEHHS MapaMeTpiB
PO3BUTKY pPOCIMH mMaBiaoBHII B ymoBax Jlicocreny VYkpainu Oynu 3akiajieHi

TocpKeHHs 3a cxemoro caminnsa: 500, 625, 833 ta 1050 m./ra. st cTBOpeHHS
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mIaHTalii 0yJo 3A1HCHEHO BIAMOBIIHY MIATOTOBKY I'PYHTY. BoceHu BHecu repOinuam
Ta TPOBEJU TITMOO0KY OpaHKy IpyHTY. BeCHOI0 mpoBenu KyJIbTHBAIII0 Ta MOTOOYPOM
aiameTpom 50 cM CTBOPHIIM JyHKH TuOuHOI0 40 cM, B SIKi 3aKJIafalii MiHEpaJIbHI Ta
opraniuai goOpuBa. Camkanii mnaBioBHIi moBctuctoi Ta 'Clone in vitro 112/,
BUPOIIEH] 1n Vitro, Mepea BUCAIKyBaHHAM y BIIKPUTHUU IPYHT Ha IOCTIMHE MiCIe
I1aBajId JBOTHIKHEBIN afanTallii 10 IpUpOIHOTO OCBITIICHHS Ta nepenaay 1000BUX
temnepatyp. BecHoro, Ha apyruii pik BereTallli poCJIMHU MaBIOBHII 3pi3aJii HA BUCOTI
2-3 CM BiJI MIOBEPXHI IPYHTY (TEXHIYHHH 3pi3).

Pe3yabTatu nociigkennsi. [[aBnoBHIIO XapaKTepU3yrOTh BOJIOTO- Ta CBITJIO
BHOArIMBOIO POCIIMHOIO 3/IaTHOIO IMIBUAKO HaporryBatu Oiomacy. IlIBumkopociicTh
POCIIMH TaBJOBHII 3a0€3MeuYyeThCcsl IHTEHCHUBHUM MPOXODKEHHSAM Yy IX oOpraHax
O10XIMIYHUX TPOIIECIB, BHACIIZOK YOTO YTBOPIOETHCS 3HAYHA Maca Ol0JOTTYHHX
PEYOBHH, K1 BUKOPUCTOBYIOTHCA Ha (HOPMYBaHHS BEreTAaTUBHUX Ta T€HEPATHUBHUX
OpraHis.

[TinBuiuTH €(PeKTUBHICTH BUKOPUCTAHHS COHSYHOI €Heprii B X011 (OTOCUHTE3Y
MOXHA, PO3MICTUBIIMA POCIMHM HAa ONTUMAJbHIA BIACTAaHI TiJ 4Yac CaJiHHS.
V 3pipKeHnX mocajkax 3HauHa YacTUHA CBITJIa He Oy/ie BUKOPUCTaHa pOCIMHAMMU, a B
3arymieHNX POCIIMHHM 3aTIHIOIOTh OTHI OAHUX. Ba)IMBUM 3aX010M I/ 9ac 3aKj1alaHHS
MIPOMHUCIIOBOT TUIaHTallli € (OpPMyBaHHS ONTUMAJILHOI TYCTOTH CTOSIHHS POCIIHH.
JlocmiKeHHSIMA  BCTAHOBJICHO, SIKIIO TOKPAIIYIOThCS YMOBHU BOJOMOCTAYaHHS 1
MIHEpAJBLHOTO >KUBJIEHHS TO PO3MIPH JUCTKOBOI MOBEPXHI POCIMH TaBJIOBHII Ta
ypOXKalHICTh OloMacu 30UIBIIYETHCS 1 MK HHUMH ICHYE TpPSIMO TMPOMOpIIiiHA
3QJICKHICTh. BCTaHOBIEHO, 1110 32 30UIBIICHHS TYCTOTH 0 833 mIT./ra Iyiola JUCTS
OJTHI€T POCIMHU 3MEHIIYBaJlach, a II¢ B CBOIO 4YEPry TMPU3BOAWTH A0 3HWIKEHHS
ypokaiHOCT1 6ioMacu B IHJIOMY. 3a pe3yjibTaTaMH JOCIIP)KEHb BCTAHOBJIEHO, IO
ryCTOTa CaJIHHS JIEpEB HAa OJHOMY IeKTapi, 3a KBaJPAaTHOTO PO3MIILIEHHS, TOBUHHA
ckiagaTt 625 nepes Ha 1 ra. Tak, HAMOUTBIITUI PUPICT POCIIMH MABIOBHIT 32 BUCOTOIO
3a MEPIINi piK BEreTarii OTpUMaHO came 3a BUKOPUCTAHHS TYCTOTH 625 pOCIIMH Ha
1 ra. Bia cranoBuB y pocaun 'Clone in vitro 112’ 425 cm, a 3a 4oTHPH POKH BHCOTA
nepes pocsria 1020 cMm; y maBIoBHIT MOBCTUCTO] 111 TOKa3HUKU CTAHOBUJIU BIJIIOBITHO
260 cMm, Ta 660 cMm (puc. 1).

BcranoBneHno, mo y nepiui pik Bereraiii y 30Hi [IpaBodepexxknoro Jlicoctenmy
VYKpaiHu y pOCIIMHUA 1HTEHCHUBHO BIJIOYBa€eThCs (DOpMYyBaHHSI KOPEHEBOI CUCTEMH. [3
MMOYAaTKOM HOBOTO CE€30HY BEreTallii BiJl KOPEHEBOT CUCTEMU MaBJIOBHIT BUIAJISIIA HOBI
IaroHu, skl HabaraTo TOBCTII 1 BUIII, HIXK TOPIIITHI. Y TepIIuil pik BereTari Mool
MarOHM TABJIOBHIT HE JEPEB'STHIIOTH, TOMY 3MMOI0 BEpXiBKa OJHOPIYHUX TMAroHiB Ha
piBHi 15-20 cMm, migmep3anu. [{s oTpuMaHHs BUCOKOSIKICHOT IEPEBUHM MTOTPIOHO, 11100
pocnuHa hopMyBajia JOBIHH 1 IPSMUA CTOBOYD.
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Tomy, y mepmuii pik BereTarii Micis TEXHIYHOrO 3pi3y BUIASIM MOJOII
HOBOYTBOpEHI, 111 HE 3aIepEeB'AHLI1 3eJIeHI MaroHu (TaCHHKM), 10 HE TePEBUIITYBaIU
B po3mipi 10-12 cm, Ta HIOKHI 2-3 SPYCH JIUCTS 3aJTUILAI0YN CTOBOYP TJIAIKUM.
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Puc. 1. lunamika pocty nepeB nasyoHii Clone in vitro 112 Ta moBcTHcTOiI 32
BHCOTOI MPOTATOM Nepmmnx 40Tupbox (2019-2022) pokis BHpoOUIyBaHHS, CM.
BapianTu rycroru (mr./ra): I — 500, IT — 625, III — 833, 1V — 1050

Oco0MMBO 3HAYHUN MPUPICT JUCTS BiNOYBA€ThCA y TMEPIIMNA Ta APYTHH piK
BereTallli pociuH. JIncTkoBa MOBEPXHS BiAIrpae OCHOBHE 3Ha4Y€HHsI B norinuHaHH1 CO»
Ta TPOAYKYBaHHI OpraHi4HOiI pPEYOBMHU B mporieci ¢orocuHTedy. KiabKicTh
MOTJIMHEHOT (POTOCUHTETUYHO aKTUBHOI paJlialiii JMCTKaMU MaBJIOBHII BETUKOIO MIPOIO
BHU3HAUYAETHCSI PO3MIPOM aCUMUIALIMHOrO amapary pociuH. BaxmuBoro iioro
XapaKTEPUCTUKOIO € JMCTKOBHM 1HAEKC, TOOTO IUIOIIA 3€JI€HUX JIMCTKIB POCIMH Ha
OJIMHUIIl TUTON TiaHTalli. Pe3ynpraTamu momepenHix MOCHIKEHb JTOBEIEHO, IO
3MEHIIEHHS AaCUMUIAILINHOT TOBEPXHI POCIMH TMPU3BOAWTH JO 3HIDKCHHS 1X
MPOTYKTUBHOCTI.

Haii6inpimmii npupict pociuu nasioBuii 'Clone in vitro 112" 3a BucoTol0,
BiJi3HauaBcs y 4epBHI (95 cwm). Y maBlOBHII NMOBCTUCTOI BiH cTaHOBUB 80 cM.
Haiimenn npupocTH criocTepiraiucs Ha MOYaTKy Ta y KiHI1 BereTaliifHoro nepioay:
y TpaBH1 — BianoBigHO 40 Ta 30 cM, a y xoBTHI — 20 1 12 cMm (puc. 2.).
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Puc. 2. CepennbomicsiaHMii MPUPICT POCIMH NaBJIOBHIL

JlocnimKkeHHSIMH BCTAHOBIICHO, 110 B PET10HI IOCTIHKEHb OHOPIYHUMN CTOBOYP
nepesa napyioBHii 'Clone in vitro 112’ micist TEXHIYHOTO 3pi3y B CEPEIHBOMY JIOCSTAE
Ha BUCOTI 1 M miamerpa 5-6 cMm, y TOH 4Yac, sSIK y HaBJOBHII MOBCTUCTOI — 3-4 cMm;
Ha HactynmHud pik cToBOyp 'Clone in vitro 112" nmocsirae toBmmuM 8-10 cMm,
a moBcTHCTOI — 6-7 cm; Tpupiunmii ctoBOyp 'Clone in vitro 112" — 15-16 cmM, a
noBctucToi — 10-11 cm 1 yotupupiunmii y copry 'Clone in vitro 112" — 22-23 cm, a 'y
noBctHcToi — 14-15 cM (puc. 3).
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Puc. 3. Cepenniii giameTp croBoypa nasiaosHii 'Clone in vitro 112" ta
MABJIOBHII MOBCTUCTOI 32 pokamu (2019-2022 pp.)

BaxnuBo Bi3HAYUTH, IO AOCTIIKYBaHI Haca/PKEHHs MaBJIOBHII 3pOCTalOTh B
Mexax M. Kuema, nme, sk 1 y KOXHOMY Meramodjici, ¢hopMmyeTbes crenudiaamii
MIKPOKJIIMAT, 3 MEHIIMMHU MOpPO3aMH, MOPIBHAHO 3 BIJKPUTOI TEPUTOPIEIO, IO
MOCHPUSIIO YCHIITHOMY 3pOCTaHHIO POCJIMH, OCKUIBKH BOHU JIJIsl IHTEHCUBHOTO POCTY
1 CTIMKOCTI JO0 HEraTUBHMX YWHHUKIB BHUMAaraloTh J0Ope OCBITIEHUX MICIIb,
3aXMIINEHUX BiJ] BITPIB 1 MOPO3iB.

Takox, s 3a0e3nedyeHHs YCIIIIHOCTI BUPOIINYBAaHHS IUJIAHTAIlM MaBIOBHIL

noBcTrctoi Ta 'Clone in vitro 112’, HeoOXiIHI MPOHKUKHI IPyHTH, Oarati a3otom 3 pH
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IpyHTYy Big 5 g0 8,9 Ta goctaTHs KiabkicTh Bojioru (800 MM omanaiB y pik abo
3aCTOCYBaHHS MMOJIMBY) [15].

3a 3a0e3neyeHHs] TaKUX YMOB BHPOIIYBaHHS MaBiIOBHII B ymoBax Jlicoctemy
VYkpainu Moke OyTH yCIIIITHAM, 0COOJIMBO 3BaYKAIOUX HA TIOTETUTIHHSA KJIIMaTy Ta M’ SIKi
3UMHU, 10 CTIIOCTEPITalOThCA 3apa3 y PerioHi JOCHIKEeHb. TakoX BapTO BII3HAYMUTH,
110 JTUCTSIHUM OTaJl MaBJIOBHIi, 3aBISIKH BUCOKOMY BMICTY a30Ty Ta 3HA4Hii Mmaci,
cipusie popMyBaHHIO i i1 HACAHKEHHSIMHU MTyXKOT0, 30aradyeHoro a30ToM Ta 1HIIUMHU
NOKUBHUMU PEUYOBUHAMU IPYHTY.

BucnoBku. IIposeneni B ymoBax IIpaBobepexxnoro Jlicocteny VYkpainu
JOCTIIKEHHS 3aKOHOMIpHOCTEH (hopMyBaHHS MPOAYKTUBHOCTI MaBJIOBHII MOBCTUCTOI
(Paulownia tomentosa (Thunb.) Steud.) ta copty 'Clone in vitro 112" (Paulownia
elongata S.Y.Hu x Paulownia fortunei (Seem.) Hemsl.) mokasamu, mo mis
IHTEHCUBHOT'O POCTY 1 CTIMKOCTI J0 HECHPHUSTIMBUX YMHHUKIB MABJIOBHIS BUMAarae
100pe OCBITJICHUX MICIIb, 3aXUIIIEHUX B1J BITPIB 1 MOPO3iB.

Takox, s 3a0e3meyeHHs YCIITHOCTI BUPOINYBaHHS IUIAHTAIIN TABJIOBHIT
HEOOXI1JHI MPOHUKHI IPyHTH, OaraTi azoroMm 3 pH rpyHTy Big 5 g0 8,9 ta mocraTHs
KUTBKICTB Bosiord (800 MM omaiB y pik a00 3aCTOCYBaHHS MOJIMBY). 3a 3a0€3MEeUCHHS
TaKMX yMOB BHpOILyBaHHA MaBJIOBHII B yMoBax Jlicocreny YkpaiHu Moxe OyTH
YCHIITHUM, OCOOJIMBO 3Ba)KAalOUM HA TMOTEIUIIHHSA KJIiMarty Ta M SKI 3UMH, M0
CIIOCTEPIratoThCsl 3apa3 y PerioHi TOCHIIKEHb.

BcranoBneHo, 10 y nepiimii pik Bererailii y pociuHU MaBJIOBHII BiI0yBa€ETHCS
1HTeHCUBHE (POpMyBaHHSA KOpeHEeBOi cucTteMu. HalOimpInmii mpupicT 3a BHCOTOIO
B11I0YBA€ETHCS y MEPUIMI Ta IPYTrUid pik BereTalli 3a ryCTOTU CaiHHA 625 pociaun/ra.

3a 4 pokd AOCHIPKEHb 3HAYHO BHIIl MOKAa3HUKH POCTY 3a BHUCOTOIO Ta
JiaMeTpoM, TOPIBHSIHO 3 MABJIOBHIEIO MOBCTUCTOO, BUSIBIIIUCS y KioHY 'Clone in vitro
112’, cepenns BucoTa pociivH sikoro cranoBuia 1020 cm, a cepeaniit niametp — 23 cM,
TOJ SIK Y MaBJOBHIT MOBCTUCTOI — 660 cM 1 15 cM BiAMOBIIHO.

[Tepen BUCaMKyBaHHSIM POCIIHMH MABJIOBHII Y BIAKPUTHI TPYHT HEOOX1AHO, 1100
BOHU TPOTSATOM JBOX-TPHOX TIDKHIB MPOWIIIM IOCTYMOBY aJaNTaIiio [0
TEMITIEpaTypPHUX YMOB 30HHM BHUPOIIyBaHHSI.
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PROSPECTS OF GROWING OF PAVLOVNIA IN THE RIGHT-BANK
FOREST STEPPE CONDITIONS OF UKRAINE

The results of the study of the growth and development of paulownia plants during the first
four years of cultivation are given. It was established that of the four used planting density options
(500, 625, 833 and 1050 plants per 1 ha), the optimal density is 625 trees per 1 ha. With the use of
this density, the average height of Clone in vitro 112 plants was 10.20 m over four years, and 6.60 m
of felt paulownia. During the growing season, the greatest increase in height of paulownia plants
Clone in vitro 112 was observed in June (95 cm) . In the felt paulownia, it was 80 cm. The smallest
increases were observed at the beginning and at the end of the growing season: in May — 40 and 30
cm, respectively, and in October — 20 and 12 cm. Studies of the growth characteristics of paulownia
trees in terms of trunk diameter showed that in the first a year after the technical cut, the average
diameter of 'Clone in vitro 112’ trees reaches 5-6 cm, while that of felty paulownia is 3-4 cm. The next
year, the trunk of 'Clone in vitro 112" is 8-10 cm thick, and that of felty paulownia is 6 -7 cm. The
average diameter of three-year-old 'Clone in vitro 112’ plants is 15-16 cm, and that of the felt plant
is 10-11 cm. After the completion of the fourth year of vegetation, the diameter of the plant of the
'Clone in vitro 112’ variety is 22-23 cm, and that of the felt plant is 14-15 cm.

It is important to note that for intensive growth and resistance to negative factors, paulownia
requires well-lit places protected from winds and frost. Also, to ensure the success of growing its
plantations, permeable soils rich in nitrogen with a soil pH of 5 to 8.9 and a sufficient amount of
moisture (800 mm of precipitation per year or the use of irrigation) are necessary.

If such conditions are ensured, the cultivation of paulownia in the conditions of the forest-
steppe of Ukraine can be successful, especially considering the warming of the climate and the mild
winters currently observed in the research region. It is also worth noting that the leaf litter of
paulownia, due to its high nitrogen content and significant mass, contributes to the formation of loose
soil enriched with nitrogen and other nutrients under its plantations.

Key words: bioenergy, Paulownia tomentosa (Thunb.) Steud.; "Clone in vitro 112"; density of
planting, intensity of growth; height; trunk diameter.
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"Manuncokuii paxosuii xonedore, c. Famapnus, Kumomupcoka obnacmo, Yxpaina
2 [ncmumym 6ioenepeemuunux Kynomyp i yykposux 6ypsaxie HAAH Yipainu, m. Kuis, Yxpaina
[Tonicoruii nayionanvhuii ynisepcumem, m. Kumomup, Ypaina

PICT I HPOAYKTHUBHICTb 'EOI'PA®IYHUX KYJIbBTYP COCHHU
3BUYAMHOI HA IMIBJHI KHIBCBKOI'O MOJIICCS

Haseoeno pezynomamu docniosxcensv ocobnusocmeti pocmy 10 nonynayiti cochu 36udatinoi
(Pinus sylvestris L.) y eeoepagiunux kynomypax cmeopenux y 1981 poyi 6 Bosipevkiu JI/[C Kuiscvrol
obracmi 0o 37-piunozo 6iky. Bcmawnosneno, wo posmax xoaueanus cepedHix eucom y @iyi 32 i
37 pokieé cmanosug 2,2-2,4 m (koegiyienm eapiayii (KB) — 4,9% i 4,0 % 6ionogiono), a cepeonix
diamempis cmosoypie — 2,0-2,6 cm (KB = 4,6 % i 4,5 %). Ilpu yvomy eapiayia npodykmugHocmi,
BHACTIIOOK 3HAYHO20 KOAUBAHHS 30epedxcenocmi, mac 3Hauno oinvwi noxazuuxu (KB = 15,7 % i 11,6
%). 3acmocysanus memody ANOVA 0o36o1uno écmanosumu HasA6HICMb CMAMUCIUYHO 3HAYY U020
BNIUBY 2€02PAPIUH020 NOXOONCEHHS HACIHHA HA picm 2eoepagiunux Kyremyp. Y 37—piunomy 8iyi
30epedcenicmb apiroe 6i0 25 % (/Ivsiscoka nposenicnyis) 0o 40,9 % (I'omenvcvka nposenicHyis,).
Ipu ypomy HaiibinLULOW0 UuCcOmMOr0 8i03Hauanucs nonyaayii i3 Kuiscwvkoi, Jlvsiscvkoi, Yepkacvkoi ma
YepHiziecvkoi obnacmetl. Hauiguworo inmeHCUgHicmio npupocmy 3a 0iamempom UOLIAIOMbC Yi JHC
cami noxooxcents, a maxkodc eapianmu 3 Bonuncokoi ma Jlyeancokoi obnacmeii. Cepeo naticipuiux
3a weuoKicmo pocmy 3a eucomoio i oiamempom Oyau nonynayii 3-nio Tomens i Boponedica.
Hatisuwumu noxasnuxamu 3anacy cmogoypogoi OepeGuHu BIi0O3HAYAEMbCSA NPOBEHIEHYIA 3
Yepuiciscvkoi obracmi, a ceped Haueipwiux — 3 Boauncwkoi, Jlveiecvkoi ma Bopouesccokoi
obnacmeti. Bcmanoeaneno, wo cmabinizayis pauneie npoeenicHyil 3a NOKAZHUKAMU 30epedcenocnii,
pocmy ma npooyKmueHoCmi cnocmepicacmucs auuie nicisa 2 1-piunoeo 6iky. 3pobneno npunyujeHns,
Wo Haubinbwl MOYHY OYIHKY POCMY | CIMAHY NPOBEHIEHYIN COCHU 36UUAUHOT MOXNCHA OMPUMAMU Y
8iyi, AKUU B8i0N0GI0AE MPEMUHI-NONOBUHI GIKY 20108HOI pyOKU. Buseneno nasewicms mpeHOy
KAIHANbHOT MIHAUBOCMI 30epedcenocmi depes NposeHieHYill i cepedHbo2o diamempa ix cmosdypis
8300824C 2€02paghiuH020 (UUPOMHO20) MA eKONO2IUHO20 (MeMnepamypHo2o) epadieHmis.

Knrouosi cnoea: Pinus sylvestris L.; 36epesicenicms,; sucoma, oiamemp, 3anac, 2eocpagiuna
MIHIUBICG.
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Beryn. Cocha 3Buyaitna (Pinus sylvestris L.) € ogHuM 13 HaHOUIBII MOMIHPEHUX
BUJIB JIICOBHX JEPEBHHUX DPOCIMH B YKpaiHi. 3arajipHa IUIOMIA ii MPUPOJHUX Ta
MITYYHUX HACAPKEHb CTAHOBUTH 3,2 MJIH. Ta, TOOTO Mai’ke TPETHHY 3eMEIb JIICOBOTO
dbouay KpaiHu. Apeas COCHM 3BHYAWHOI HAa TepUTOpli YKpaiHM CKIQTa€ThCs 13
cymiiabHoi (ITomicest) Ta aus’ronktuBHOI (Jlicocten, Cren, Kapmaru) yactuH. B
OCTaHHIA BUJI IPEACTABICHUN OKPEMUMH 130JIbOBAHUMHU (OCTPIBHUMHM) TTOMYJISIIISIMU
B3JIOBXK MIBJAEHHOI MexXi Horo apeany. lllupokuil crnekTp JiCOPOCIMHHUX YMOB B
MeXkax apeaty COCHHU 3BHMUYaiiHOT 00YMOBIIIOIOTh BUCOKUN PIBEHb BHYTPIIITHHOBUAOBOI
MIHJIMBOCTI MOP(}ONOTIUHUX, (H1310J0TIYHUX, O10XIMIUYHUX, TAKCALIWHUX O3HAK, IIO0
MIATBEPIKYETHCS ~ YHUCETBHUMH  T€HEKOJOTIYHUMHU  JIOCHIDKEHHSMH,  TOOTO
JOCIIKEHHSAMU TeorpadiuHuX KyJIbTYp, B AKUX Ha OJTHOPITHOMY €KOJIOTTYHOMY (POHI
BIIPOJIOBK TPUBAJIOTO MEPI10y BUPOOOBYIOTHCS MOTOMCTBA reorpadivyHo BilaJIeHuX
MOMYJISALINA BUTY.

OmHuM 13 KIIIOYOBUX 3aBJIaHb JIOCHIPKEHb reorpadiuHux KyJIbTYyp COCHHU
3BUYANHOI € 17eHTU(DIKAIllA MOMYJIAIii, SKI 3a KOMIUIEKCOM TOKa3HHKIB POCTY 1
aJanTOBaHOCTI MOXYTh OYTM pEKOMEHJOBaHI K JKEpena HaclHHA Ui
JicoBimHOBICHHS B TeBHHX perioHax [20]. Ilpm imeHTHdiKamii TaKuX MOMYJISIIHI
[IOCTa€ TMUTAHHS ONTUMAJIBHOIO Yacy JIarHOCTHKUA iX pOCTYy B TreorpapiayHux
KyJbTypax. [CHYIOTh Pi3HI TOUYKHU 30pY 3 11bOTO MpuBOaYy. O/IHI BBaXKaIOTh, 1110 MIEpIa
OIliIHKa POCTY MPOBEHIEHINIH Mo)ke OyTH JaHa B 5-7 pOKIB, a BIJHOCHO HAaiiHI
MOTIEPE/IHI BUCHOBKA MOXYTh OyTu 3pobsmeni y 9-11 pokis. Ilpu 1pomy
CTBEP/IKYEThCS, 10 MPOAYKTHUBHICTH KYyJIBTYp CTaOUII3Y€ThbCA, SK MPaBUIIO, 0
30-35 pokiB [21]. Konig A. [15] 3a3Hauae, 1mo BxKe ITiJi Yac BUPOIILYBAHHS CIsSHIIIB
PI3HOT0 TeorpaiyHOro MOXOMKEHHs Y pO3CAIHUKY MOKHA OL[IHUTH HU3KY O3HAK, 110
XapaKTEepU3yIOTh aJlallTOBAaHICTh MOXOMKEeHHS. OJHaK paHHsS IIarHOCTUKAa POCTY 1
PO3BUTKY TIPOBEHIEHIIM MOXJIMBA JIUIIE 3a HASBHOCTI BUCOKOI KOPEJALil LHX
MOKa3HUKIB B TeorpagiyHuX KyJbTypax y MojoaoMmy 1 crapuiomy Bimi. Came
OaratopiuHi JOCHIKEHHS TeorpadiyHuX KyJbTYp MaIOTh MOXJIHMBICTH OTPUMATHU
iH(pOpMaIlito TaKOTO POy .

AHaJi3 ocTaHHiX gocjimkeHb Ta nmyoOJaikaniii. CocHa 3BU4YaiiHa € OJHUM 13
BU/IIB JICPEBHUX POCIIMH, HAHOUIBIIT BUBYCHHUX MeToaamu rerekoJorii [10, 20]. Onnak
1 HHMHI JOCHII/DKCHHS BHYTPIIIHHOBUIOBOI MIHJIMBOCTI COCHU 3BHYANHOI B
reorpagiyHUX KyJbTypax MPOAOBKYIOThCS B OaraThoX KpaiHax CBITY, 30KpeMa B
HIsenii [2], @innsauaii [13], Jlatsii [17], [Tonemi [4, 5, 30], Himeuuusi [35], Icnanii
[22], Bocnii i 'epuerosusi [3, 18], Typeuuuni [11]. B Ykpaini y MUHYJIOMY CTOJITTI
CTBOpPEHA JIOCUTh IIUPOKa Mepeka reorpadiuHux KyJIbTyp COCHH 3BHUYAMHOI
(26 kyapTyp Ha miomi 166,6 ra), me BunpoOoByeThes 1042 momymsmii [26].
HalinaBHimyMu BBaxaroThes KyJIbTypH, 3akiageHi B./l. OrieBcbkum B CoOMUChbKOMY

micaunTei LlocTkuucpkoro icrocmy B 1910-1916 pp. [24, 34]. Ilepen mouaTkom
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JPYTroi CBITOBOI BIMHM y B TpOCTSHEIIbKOMY JIICHUIITBI OYB 3aKJIaJICH]1 1IKaBUI JTOCI/I,
7ie TIpe/iCTaBlIeHe MOTOMCTBO MOMYJIALIN, HACIHHS SKUX OyJI0 po3moaiieHe Ha (pakiii
3a po3mipoMm i kompopoM [25]. V micnsBoeHHW# Tmepion OyJno CTBOPEHO HH3KY
cepiii reorpadiuHuX KyJIbTyp, HAHOUIBII BaXXKJIUBUMHU 3 HHUX € Mepexa 1955 poky
ta 1975-1976 p. Pesynbrat JIOCHIDKEHHS [HMX KYJbTYp OMYyOJIIKOBaHI SK
Oe3mocepeIHIMHA aBTOPaMHM IMX 00’€KTIB, Tak 1 KOOpAMHATOpaMu mpoekTy [9, 12, 31,
32, 38]. BinblicTh 13 BUIIE3raJaHuX JOCHTIIIB OXOILIIOIOTH 3HAYHI YaCTHHHU apeajy
COCHH 3BHYAMHOI 1 y HUX BUMNPOOOBYIOTHCS MPOBEHIEHITIT, SIK1 pO3TAIIOBaH1 BITHOCHO
JaJeKo oAHa Bia omHOi. /71 BUBYEHHS OLIBIN JETaNbHOI CTPYKTYpH TeorpadiaHoi
MIHJIMBOCTI JICOBHUX JEPEBHUX POCIUH MOTPIOHI JIOKaNbHI reorpadiuni KyJIbTypH, B
AKUX PEICTABIICHI BITHOCHO OJIM3bKO PO3TAILIOBaHI iX MpoBeHieHIli. TakuM 00’ ekToM
1 € reorpadiuHl KyJbTypH COCHHM 3BHYAMHOI, 3aKJIaJeHI HAMPHUKIHII MHUHYJOIO
ctoitts mix KueBom. Okpemi acrieKTH poCcTy MPOBEHIEHIIIN B ITUX KYJIbTypax B pi3Hi
4acoBi Mepioau BimoOpaxkeHi B HM3ILI myOmikariii [7, 8, 19, 29].

Metoro mnpoBeneHUX AOCTIPKeHb Oylia TMOpIBHSJIBHA OLIHKAa pOCTY 1
MPOAYKTUBHOCTI TPOBEHIEHIIA COCHU 3BHYAHOT B TreorpaiuyHux KyJIbTypax
Bbospcrkoi JIJIC y pi3HI BIKOBI IEp10/i Ta BU3HAYEHHS ONTUMAIBHOIO Yacy iX paHHbOI
IarHOCTHUKH.

Marepianu Ta Meroau aocaimkeHHsa. OO0 e€KToM JOCHIKEHL OyiIu
reorpadiyHi KyJbTYypH COCHU 3BHYalHOI, sIKi 3akianeHi y 1981 pori y kBaprami
62 JI3BIHKIBCHKOTO JIICHUIITBA BOsSPCHKOI J1ICOBOT AOCIIIHOT CTaHINT Ha ol 2,6 ra.
VY nocniai BurnipoOoByeThecsi 10 MpPOBEHIEHITN 13 MIBJSHHOT YaCTUHU apeaixy COCHH
3BruaiiHoi B YkpaiHi (8), bizopyci (1) 1 Pocii (1) (Tab. 1).

Tabnuysa 1
Onuc Micb NOXOAKeHHs HACIHHA VISl CTBOPEHHHA reorpagiyaux
KYJbTYP COCHU 3BHYANHOI

Ne HoxomKkeHHs Ilupota | [loBrora |Bucora oV
31| o6macTh | MiANPUEMCTBO|  JiCHHIITBO (mH) (cx)  |H.p.M, M by
JIEPHOBO-
. . CepeTHBO-
KoBenbcbkuii | CTapoBHKIB- . .
1 | BomuHcbKa P 51927" | 24931’ | 161 | mim3omucri,
Jr ChbKe, kB. 14 .
OTJICEH]
CymimaHi
JIEPHOBO-
CepeTHBO-

PanuHCBKE, KB.

2 | Kurtomupceka |[Tomicekwmii JIT' 51014’ | 28952 126 | migsonucti

40 ‘
OTJICEH]
CymimaHi
JICPHOBO-
3 | YepHiriBcoka .HOBFOP o Bonoaumu- 52007" | 32044’ | 145 | CCPEHHPO-
Ciepcokuii JII| penpke, kB.10 M 1307HCTi
CymimaHi
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IIpoooesocenus mabauyi 1

No IToxoIuKeHHs [Iupora|osrora |Bucora
. . I'pyntn
3/m o0JracTe MANPUEMCTBO JIICHUIITBO (H) (cx) [H.p.M, M
PanexiBcekuii| Pagexiscbke, KB AICPHOBO-
4 | JIbBiBCbKa A 1T A Al 50013’ | 24°%42' | 221 | cnabomixzonmcTi
mima”i
. i JIEpHOBO-
5 | UYepkacbka | Yepkacbkuit | Pycpkomnoinsx 19030 | 31959’ 80 craGomiazonceti
JIT CbKe, KB. 44 . .
minadi
JIEpHOBO-
6 | KuiBcbka |Bosipchka JIIICIISBIHKIBCBKG’ B 50016 | 308" 190 | CopeAnpOT
47 M1130JIUCTI
CyIimaHi
7 CyMcChKa Jlebenun- Pamnchre, 50038’ | 34%40’ | 114 | cipi omimzouneni
y cekuit JII' KB. 48 P
Kpemenceknii | KomcoMoibebke, O 0nar JEpPHOBO-
8 | Jyrancexa JIT KB. 36, 42 48°32" | 39°28 110 ¢J1a00MI1I30JIUCTI
JIEpPHOBO-
9 FOMeJILCLKa I'omenscbkuii | [Ipubopceke, KB. 50007' | 30950 | 132 | CCPeAHBO-
(binopycs) JIT 29 TT1J130JTUCTI
OTJICEH] CyMilIaHi
JIEpPHOBO-
Boponexcbka | XpeHoBcbkHil | BicneHcbke, KB. . 017/ cepeaHbo-
10 (PD) Jr 241 51735 | 39712 120 T130JIUCTI
Cyminia#i

[pYHT 1OCHIAHOI IiISHKY — JEPHOBO-CJIA0O0II A30IUCTHH, NIMHACTO-TIIAHKHI Ha
GITFOBIOTIIALIIATBHAX BiIKIIAICHHSX, @ TUII JIICOPOCIMHHUX YMOB — CBixku cy0ip (B2).
Hacinus qy1s cTBOpeHHs KyJIbTYyp OyJio 310paHe B MAaTEPUHCHKUX HACAPKCHHSIX TaAKOXK
B YMOBaX CBIKOT0 cyoopy.

Hocnix OyB 3akiageHuid 13 JBOMa MOBTOpeHHAMH. KokHa MPOBEHIEHIIISA
MpeJCTaBlICHa JIBOMa AUISHKaMH, Ha skux 3a cxemor 2,0x1,0 M BHCaIKEHO
444 pociun (12 psaiB, y KOKHOMY 3 SIKMX 3HaXOAuiaocs 37 MOCAaTKOBHUX MICIIh).
Taka cxema pmocmimy J03BOJISIE TPOBOAWTH JIOBTOTEPMIHOBE BHUIIPOOOBYBAHHS
MIPOBEHIEHITIH.

BiacTtanp MK KpaWHIMH TPOBEHIEHISIMM IO JIiHIT 3aXiA-CXiJ CTaHOBUTh
1100 kM, a 3 miBHOYI Ha MmiBACHBL — 500 kM.

AMIUTITYla CEpeTHbOPIUHUX TEMIIEpATyp NMOBITPs A0piBHIOE 2,1°C, TpuBanocTi
BereTaiinoro nepioxy — 14 nuis (Tadn. 2).

B reorpadgiuynux KynpTypax 3 MEBHOIO MEPIOIUYHICTIO MPOBOIAMIUCS OOMIpH
MOKAa3HUKIB POCTY — BUCOTH 1 JllaMeTpa CTOBOypa Ha BUCOTI IPpyAeH, MPOTyKTUBHOCTI
— 3amac JepeBMHM Ha | ra, oO0diKM 30€peKEeHOCTI Ta 1HII JOCTIHKEHHS 3
BUKOPHCTAHHSM 3araJbHONPHHHATUX MeToAuK [27, 33, 36].
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OTpuMaHi JaHi OMNpaIbOBYBAJIUCS CTATHCTHYHUMH JaHWUMH 32 JOTIOMOTOIO
nakety cratuctuuHux rnporpam STATISTICA.

BiaMiHHOCTI OXOKEHHS IS PI3HUX O3HAK POCTY MEPEBIPSUIN 3a JOTIOMOT OO
CTaTUCTUYHOTO TporpamHoro 3aodesmeueHHs Factorial ANOVA (STATISTICA) i
mozeni: Yik = p + Pi + Rk + PiX Rk + €ijk, e Yijx — IJK-Te crioctepeskeHHs, L — 3arajipHe
cepenne, Pi — ¢ikcoBanuii edekr i-ro moxomkeHHs, Ry — BumagkoBuii edekt K-oi
perutikarii, P; X Ry — BunaakoBuii edekt B3aeMoii MiXk I-M IMOXOMKEHHAM 1 K-010
pEILTIKAIi€I0, €jj — 3ATMIIKOBA MMOMIJIKA 1JK-TO CIIOCTEpEIKeHHSI.

Tabnuys 2
KuiMaTu4yHi yMOBH perioHiB moXo/:KeHHS HACIHHS
Cepenns KilbKicTh Tpusanicte '
TeMITepaTypa Cyma . cousiuHoro | TpuBaiicTsh
Ne | TloxomxeHHS nositps, °C TEMIIE- ( OlalIB i CBITIHHA | BereTamiiiHOro
3/m (obnacTh) paryp ThaBetth (TpaBeHb- nepiony,
) B B o~ | KOBTEHB), .
piuHa | . . . [(V-X),°C KOBTEHBD), THIB
C14H1 |JIMIIH1 MM
rOJIMH
1 Boaunceka 82 |-19 | 19,1 2875 408 1293 206
2 | Xuromupceka | 8,1 -2,7 | 19,8 2800 348 1337 199
3 | Yepniriceka | 7,1 | -4,2 | 19,4 2885 366 1388 196
4 JIbBiBChKa 83 | -22 | 191 2695 492 1287 205
5 UYepkacbka 8,8 -28 | 21,3 3040 330 1413 204
6 KuiBcbka 81 |-29| 20,0 3020 336 1381 204
7 CymMmchbka 76 |-41| 20,2 2890 351 1391 194
8 Jlyrancbka 89 | -4,3 | 22,7 3365 288 1464 208
g | lomemcbka | g4 | 351 193 | 2750 378 1321 195
(binopycs)

10 BOp‘Egg’;C"Ka 68 |-58| 20,3 | 2790 345 1285 195

Pe3yabTaTu gociaimkeHb Ta iX 00roBopeHHsi. B onHopiuHux reorpadiuHux
KyJbTypax HaWOUIbII 1HTEHCUMBHUM POCTOM Yy BHUCOTY 1 3a JlaMeTpoOM BUALIIIACA
nposenienitis Ne 5 3 YUepkacwkoi obmacti (Kalnoi et al, 1983), B Toii sxe yac micieBa
MOMYJISALIIS XapaKTepu3yBajacs C1abKUM pOCTOM 3a BUCOKOT 30€peXKEHOCTI.

Jlo 5-piuHOTO BIKY paH)XyBaHHS MPOBEHIEHIM 3a BHUCOTOIO 3aJMILAIOCA
noAioHuM (koediiieHT paHroBoi kopessiuii Croipmena ris = 0,575 3Hauynmit s
p < 0,10) (tabn.1). Ognak yxxke B 11-piuHoMy Bimi BiOyJHCS TOMITHI 3MIHU B
paHXyBaHHI MPOBEHIEHIIN y TOPIBHSIHHI 3 OJHOPIYHUMH KYJbTypamH (Koe]ilieHT
kopessnii Crnipmena .11 = 0,037) 1 3Ha4HO MEHIIl y TOPIBHSHHI 3 I’ ITUPIYHUMU
(rs-11=0,540). AHasi3 TMHAMIKY PaHTiB MPOBEHIEHIIIH Y OibI cTapmomy Bitli (21, 32,
37 pokiB) MOKa3aB, 10 PaH)XyBaHHS, SIKE€ CKIAnocs y 21-piyHUX KyJIbTypax, Majo
sMmiHmnocsa mizHime (koedimientn panriB CmipmeHa I3 = 0,673, Iz = 0,661,
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r21-37 = 0,794 3nauymii qis p < 0,05). BpaxoBytouu 11e, a TaKoX Te, 1m0 KoedilieHTn
kopersnii CrnipMeHa MK BUCOTaMHU MpoBeHieHlid m0 11 pokiB 1 micias 21 pokiB
BUSIBIJIMCSL HE3HAUYIIMMHU, MOKHA CTBEpKYBaTH MpPO IEBHY CTaOUII3allil0 pPaHTiB
MPOBEHIEHIIIN COCHU 3BUYANHOT 32 BUCOTOIO Juiiie micist 20 pokiB.

[Toni6HOIO € TUHAMIKA paHT1B MPOBEHIEHIIIN 132 JilaMeTpoM cTOBOypa Ha BUCOTI
rpyaeil. PankyBaHHS TPOBEHIEHIIIN 3a IIMM MOKa3HUKOM, siKe ckiajocst y 11 pokis,
mi3Hime cyTTeBo 3MmiHUIocs (rizz1 = — 0,012, 11132 = — 0,062, 11137 = — 0,272).
Cralinizaiisi HOpsAAKY paH)KyBaHHS 3a JlaMETpOM CTOBOypa, SIK 1 3a CEepelHbOIO
BUCOTOI0, crioctepiranacs numie micist 20 pokiB (KoedillieHTH PaHrOBOi KOPEIsLii
3HAYYIII: I21-32 = 0,879 ms p < 0,001, a rp1.37 = 0,770 mst p < 0,01).

[Topsimku paHTiB IPOBEHIEHIIIN 3a 30€PEXKEHICTIO Ta 3aMacoM JEPEBUHH, SKi
ckianucs 10 11 pokiB, He 30eperyucs y crapiomy Bimi (Tadi. 3).

Tabnuys 3
KoedinienTu panrosoi kopeasiuii CnipMeHa MizK pocToMm,
30epeKeHHAM Ta 3aMaCOM MOXO/KEHb
Bik | 1 | 5 | 1| 21 | 32 | 37
Bucota (H)
1 1,000
0,575 1,000
11 0,037 0,540 1,000
21 0,018 0,447 0,489 1,000
32 0,079 0,330 0,061 0,673* 1,000
37 0,030 0,361 0,251 0,794** 0,661* 1,000
Hiametp Ha BucoTi rpyzaeit (DBH)
11 1,000
21 -0,012 1,000
32 -0,062 0,879*** 1,000
37 -0,272 0,770** 0,721* 1,000
36epeskenicTs (Surv)
5 1,000
11 0,647* 1,000
21 0,377 0,463 1,000
32 0,325 0,409 0,671* 1,000
37 -0,221 -0,091 0,311 0,707* 1,000
3anac (\Vol)
11 1,000
21 0,474 1,000
32 0,221 0,891*** 1,000
37 -0,080 0,176 -0,012 1,000

[TpumiTka: koedilieHTH Kopessii 3Haaym 1ist: * - p < 0,05, ** -p <0,01, *** - p <0,001.
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[leBHa iX HE3MIHHICTh IMoYaja crocrepiratucs miciast 20-piyHOro BIKY
reorpadigyHUX KyIbTyp. BapTo 3a3HaunTy, mo cHirosom 2012 poky HaAOUTBII CyTTEBO
BIUTMHYB Ha 3MIHY MOPSAAKY PaHXyBaHHS TIPOBEHIEHIIHN JIUIIIE 3a 3a11acOM JICPEBUHU
(r32-37 =— 0,012)

AHaJl3 TOKa3HUKIB 30€peKEHOCTI, POCTY Ta MPOJYKTUBHOCTI IPOBEHIEHIIIN
TOCSTHEHHS TeorpadiyHUMH KyJbTypamu 21-piuHoro Biky (taba. 4). Jua mporo
nepiojly pPO3BUTKY COCHOBUX JEPEBOCTAaHIB XapaKTEPHUM €  TOCHUJICHHS
BHYTPIIIHBOBUIOBOT KOHKYPEHIII 3a CBITJIO, BOAY 1 €JIEMEHTH MIHEpaIbHOrO
’KUBJICHHS Ta IHTEHCUBHE 3p1/KyBaHHS HACA’KCHb.

Sk BUZIHO 3 1aHUX Ta0J1. 4 30epeKeHICTh MPOBEHIEHIIN 3HU3WIIACH 3a I Mep10/1
Bin 254 % (Bomunws) no 47,2 % (KuiB). Bapro miakpeciutd, mo i mudppu
B1JI00pa)Kal0Th HE JIMIIE 1IHTEHCHUBHICTh MPUPOTHOTO 3PIJKYBaHHS, ajie¢ i 4aCTKOBO
HacJiaku cHiromomy 2012 poky.

VYV 37-piunux KynbTypax 30epexeHIicTh KonmBanacs Big 25 % (JIbBiBchka
npoBeHieHis) 10 40,9 % (I'omenbchbka MPOBEHIEHINIS). Y 1IbOMY Billl HAHOUIBIIOO
BHCOTOIO XapaKTepu3yloThcs BapiaHTu 13 JIbBiBChKOi, KwuiBchkoi, UYepkachbkoi,
UepHiriBebkoi obsacteil. HailiBUIllol0 1HTEHCHUBHICTIO PaJlaJiIbHOTO MPUPOCTY
BHJIUISIFOTBCS 111 JK caMi ITPOBEHIEHIII1, a Takok BapianTu 3 Bosuni 1 Jlyranceka. Cepen
HaWTIPIMIUX 332 IIBHUIKICTIO JATEPalbHOTO 1 pPaJlaIbHOTO POCTY BIPOJOBXK
aHaII30BaHOTO Tiepioay BapiaHTH 13 'omens 1 BopoHexa.

Tabnuys 4
30epeKeHIiCTh, PicT | NPOAYKTUBHICTH reorpa@ivHux KyJbTYP COCHU 3BHYAHHOL

No IloxomxenHsa 36eperKeHns, % H. u D, ou 3amac H3a 1ra,
(oGmacTh) M
21 pix
1 Bomnuncbka 54,0+£3,1 9,8+0,27 10,1+0,15 170
2 JKuromupcbka 68,8+2.9 10,2+0,20 10,2+0,14 180
3 YepHiriBchka 64,8+2.9 10,9+0,49 10,4+0,16 202
4 JIbBiBCBHKaA 70,1+£2,8 11,0+0,16 10,2+0,13 197
5 Yepkacbka 64,8+2,9 10,4+0,25 10,8+0,13 176
6 KuiBcbka 79,4+2.5 10,3+0,23 9,7+0,14 222
7 CymMmchka 65,3+2,9 10,2+0,22 9,9+0,13 172
8 Jlyrancbka 57,2+3.0 10,0+0,20 9,9+0,16 140
9 F(%e;;;é’sa 78,842,5 10,0+0,22 9,3+0,11 173
10 Boponexcoka (PD) 67,429 10,0+0,17 9,7+0,12 158
32 poku
1 BonuHcbka 48,7+3,1 15,4+0,32 13,7+0,21 297
2 JKuromupceka 50,8+3,1 15,4+0,33 14,1+0,23 324
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IIpoooesoicenns mabauyi 4

No Tloxomxenasa 36eperkenns, % H u D. eu 3amac HSa 1ra,
(obmacTh) M
3 UepHiriBcbka 52,1+3,1 16,4+0,31 14,4+0,23 373
4 JIbBiBCBHKA 48,7+3,1 15,8+0,34 14,3+0,23 330
5 Uepkacbka 46,6+3,1 16,3+0,27 14,3+0,22 327
6 KuiBcbka 55,7+3,1 15,2+0,33 13,8+0,22 357
7 CymMmchka 46,0+3,1 14,3+0,41 13,6+0,22 259
8 Jlyranceka 43,9+3,1 14,9+0,22 13,8+0,27 263
9 F(%ff;;;f;a 66,742,9 14,2+0,28 12,440,17 320
10 Boponexceka (PD) 53,6+3,1 14,8+0,24 13,1+£0,20 299
37 pokiB
1 Bomnunceka 28,6+£2,8 17,6+0,34 16,9+0,26 288
2 JKuromupcrka 34,5+£2,9 18,0+0,26 16,7+0,29 308
3 UYepHiriBcbka 36,2+3,0 18,3+0,37 16,9+0,29 422
4 JIpBiBCBKA 25,0+2,7 19,2+0,38 17,7+0,33 275
5 Uepkacbka 28,0+2,8 18,9+0,34 17,2+0,31 277
6 KuiBcbka 32,2429 19,0+0,40 16,9+0,32 348
7 CymMcbka 30,7£2,8 17,6+0,44 16,6+0,27 393
8 Jlyranceka 30,7£2,8 18,1+0,36 17,0+0,31 317
9 Fomekchka 40,9+3,0 16,8+0,30 15,1+0,23 308
(binopycs)
10 Boponexceka (PD) 35,6+0,29 17,8+0,30 15,6+0,25 284

3a 3amacoM CTOBOYpPOBOi JE€pPEBMHU HAMKpallol € TPOBEHIEHIS 3
YepHiriBcbkoi ob6nacti, a cepen Hauripmux — 3 BommHcbkoi, JIBBIBCHKOI,
Boponexcbkoi o0macteil.

Sxio MOpiBHIOBATH PICT 1HOPAWOHHUX TPOBEHIEHIIINA 3 MICIEBOIO, TO 3a
CepeaHBOI0 BUCOTOK Y BiIll 37 POKIB HEMa€ >KOJIHOI MOMYJIAILIi, sIka JOCTOBIPHO €
Kpalow 3a micueBy, oaHak S5 mnonyssiuid (Bommuss, Xurtomup, Cymu, 'omens,
Boponix) € nocrosipro ripmumu (t = 2,10-4,4, 10,05 = 2,06). 3a cepenHiM aiaMeTpom
CTOBOypa TaKOX HEMae€ MPOBEHIEHIIIN, K1 POCTYTh Kpaie 3a MicieBy. JJocToBipHO
TipIIMMA 32 UM TTOKAa3HUKOM € JIMINE JBI mpoBeHieHIli — 3 Boponexa i ['omens
(t = 3,20-4,57, 10,05 = 1,96).

JIBo(akTOpHUM JUCTIEPCIHHUM aHAII30M TOKa3HUKIB POCTY MPOBEHIEHITIN
COCHM 3BUYaWHOI BHUSBIIEHO CTaTUCTUYHO 3HAYYIIMA BIUIMB reorpadiqHoro
MOXOJIXKEHHSI Ha 1X PICT 3a BUCOTOIO Ta JiameTpoM Yy Biti 21, 32 1 37 pokiB.

JI71st OLIHKM XapakTepy MPOCTOPOBOI MIHIMBOCTI COCHU 3BMYAWHOI MPOBEIEHO
KOpEJAIIMHO-pErpeciiHii aHalli3 MOKa3HUKIB POCTY MPOBEHIEHIIN y Pi3HI BIKOBI

nepionu (Tabi. 5).
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Tabnuys 5

KoedinienTn kopessiuii Mi’k pocTOM NMOXOKEHHS, 30epe:KeHICTIO Ta
reorpaivyHIMU KOOPAUHATAMM, CEPeHbOPIYHOI0 TEMIIEPATYPOIO MOBITPA Ta
TPHUBAJICTIO BereTamniifHOro nepiogy

Bik IToxa3uuku Hisniuna Cxinna C;Ii):g: ’ B;I;I;:EEIC{TOBFO
tmpoTa JlosrotTa TeMIIepaTypa nepioay
30epexeHiCTh 0,299 -0,115 -0,333 -0,375
21 Bucora -0,049 -0,254 -0,016 -0,000
Jiametp -0,329 -0,240 0,443 0,343
36epexeHICTh 0,695** -0,123 -0,572* -0,475
32 Bucora -0,157 -0,328 0,302 0,377
Jiamerp -0,438 -0,276 0,483 0,465
30epeKeHICTh 0,675** 0,347 -0,696** -0,699**
37 Bucora -0,591* -0,209 0,505 0,564*
Hiametp -0,611* -0,369 0,669** 0,675**

[Tpumitka: piBeHb 3HauymocTi: *** p < 0,01, **p < 0,05, *p <0,1.

Ak BUAHO 13 KOpENSAUIMHOI MAaTpull, ICHY€ JIHIHHA MOpsAMa 3aJeXKHICTh
(MO3UTUBHA) MiXK T€OrpadiyHOI0 MIMPOTOIO MICIIS 3arOTIBIII HACIHHS 1 30€pEKEHICTIO
MpOBeHIEHININH B reorpadiyHux KyiabTypax (y Bimi 32 Ta 37 pokiB KoedilieHTH
kopeJsii r = 0,695 1 0,675 € 3nauymummu 11 P < 0,05). Mix mupoTOrO 1 JOBrOTOO
Ta TOKAa3HUKAaMHU POCTY HaBMAaKW BUSBIICHa OOE€pHEHA 3aJICKHICTh (K CTaTUCTUYHO
3HauyIla, TaK 1 He3HAUyla) — KPalUM POCTOM XapaKTEPU3YIOThCS MOIMYJISILIT 3 MIBIHS
1 3ax07y.

CepengnbopiuyHa Temmeparypa MOBITPS 1 TPUBAIICTh BEreTAIIHHOIO MNepiony
00epHEHO KOPETIOITH 31 30€PEKEHICTIO Ta MIPSIMO — 3 MIOKA3HUKAMU POCTY.

Y mpormeci  perpeciitHOTo o0y I0BaHO
0HO(AKTOPHUX JIHIMHUX PErpeciiHuX MOJENeH, SIKI UTIOCTPYIOTh 3aJIeKHICTh

aHami3y HU3KY  3HA4YylIUX
MOKa3HUKIB 30€peKEeHOCTI 1 POCTYy TMPOBEHIEHINA BIJ IMMUPOTH 3HAXO/KCHHS
MAaTE€pUHCHKUX HACA/KE€Hb, CEPEAHBOPIYHOI TEMIIepaTypu TMOBITPS 1 TPHUBAJIOCTI
BEreTalliHOro Nepioly B MYHKTI 3aroTiBil HacCiHHS (TabI. 6).

[HTepniperanis Mozenel M03BOJSE CTBEPIKYBATH, 110 30UIBIICHHS IIUPOTH
MICIISl 3aroTiBJil HACIHHS COCHM 3BHYaHOI Ha OJWH TPaaycC CYNPOBOIKYBAIOCS
3pOCTaHHSIM TOKa3HUKAa 30epeKeHOCTI y 32-piyHuX TeorpadidyHuX KyJabTypax Ha
3,7 %, a'y 37-piuanx — Ha 2,6 %. B 1ol e dac 30epeKeHICTh MPOBEHIEHINN Y Billi
37 pokiB 3uHmxyBamacs Ha 4,6 %, SKIIO cepeaHBOpIUYHA TEeMIlepaTypa MOBITPS
MICIIE3HAaXOHKEHHS JpKepesia HaciHHA 30umpiryBanaca Ha 1°C, ta Ha 0,6 % — xomau

BereTalliitHui 1epioj] B pailoH1 3aroTiBJll HACIHHS 301IbIITyBaBcs Ha 1 JIeHb.
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Tabnuus 6
Pe3ysbTaT IpoCTOi perpecii 30epesKeHoCTi Ta JiameTpa Ha BUCOTI rpyaei
NOPIBHAHO 3 reorpagivHUMM Ta KJIIMATHYHUMHU NPOTHOCTUYHUMM 3MiHHUMH

Kpurepii agekBaTHOCTI 1 3HAYYIIOCTI MapaMeTpiB
Mozel
Ne . .
. Amnanituusa Gpopma MoJeni - 3Ha4yeHHs P < s
MozeIl > |F- xpurepiit -
R dimepa intercept KoegittienTa
p P perpecii (b)
1 |36epexenicts 32 = - 138,4 + 3, 711111 0,483 7,48 0,081 0,026
2  |36epexenictb 37 =-99,9 + 2 611111 0,456 6,71 0,086 0,032
3 |36epexenicth 37 = 68,8 - 4,6CPT 0,484 7,52 0,001 0,025
4  |diamerp 37 = 10,8 + 0,7CPT 0,448 6,49 0,002 0,034
5 |36epexenicts 37 = 154,5 — 0,6 TBII 0,488 7,63 0,008 0,025
6 |Hiamerp 37 =-2,9 + 0,1GTBII 0,455 6,69 0,709 0,032

IMpumitka: Frasa0,05(1,8) = 5,32; [T — miBHiuHa mupota; CPT — cepeans piuHa TemMieparypa moBiTpsi;
TBII — TpuBaicTh BEereTaIliitHoOro nepiomy.

Takoxx MOXHa 3 NEBHOK OOEPEKHICTIO IMPUIYCKaTH ICHYBAaHHS y COCHHU
3BUYAMHOI KJIIHAJIBHOI MIHJIMBOCTI JlaMeTpa CTOoBOypa Ha BHCOTI Tpyjaei.
I3 oTpuMaHux perepeciiHUX MOJENeH BUILIUBAE, 110 30UIBIIEHHS CEPEIHbOPIYHOI
TEMIIepaTypy MOBITPS B MICLI 3aroTiBii HaciHHA Ha 1 °C CynpoBOIXKYETHCS POCTOM
CepeaHhOro JiaMeTpa cToBOypa mpoBiHieHHi# Ha 0,7 cM, a TMOJOBXKEHHS
BEreTalliiiHOTO MepioAy Ha 1 JeHb BUKIIMKAE 301bIIESHHS [IbOTO TTOKa3HuKa Ha 0,1 cm.

Icnye mgymka, 10 criocTepeeHHs 3a reorpaiyHuMH KyJIbTypamH JOIIBHO
BECTH IIIOHAWMEHIIIC BiJl OJIHI€T TPETUHH JI0 MOJIOBUHHM BiKy 000poTy pyOkwu [15]. Hari
JOCIIKEHHSI TeX BKa3ylOTh Ha Te, IO paHHs aiarHoctuka (1o 10 pokiB) pocty
MOMYJISALIA HE 3aBXAW TapaHTye€ HaJlHI oOcTaTouHi BUCHOBKU. IlomibHO 10
pe3yabTaTiB AOCHTIHKEHHS reorpadiuHux KyapTyp Oyka, 3aknmanenux J. Krahl-Urban
[14], namu BusiBICHO 3HAYHMIA (32 Ko Yemaoka) KOpPENLiiHAN 3B’ 130K PAaHTIB
MOMYJISALIM COCHU 3BUYAHOI 32 BUCOTOIO y Billl 51 11 poKiB, 1 HOMITHO CJIA0MIMI MiX
paHramu y 5 Ta, BianoBinHo, 21, 32 ta 37 poki. KoedilieHT paHroBoi kopensuii 3a
niamerpom ctoBOypa mist 11 ta 21, 32 1 37 pokiB BUSBUBCS HaBITh BIJI' EMHUM. A TOMY
MJIaHYBaHHS, 3aKJIaJKa 1 OOCTEXEHHS «IOBrOCTPOKOBUX» TreorpadiuHuX KyJIbTYp
COCHM 3BUYaiHOI 3abe3mneuye OUIbII HAAIMHI OLIHKK 1 MPOTHO3U, HIXK KYJIBTYD,
CTBOPEHHUX 32 «KOPOTKOCTPOKOBUMY JU3AITHOM.

[Tonmynsawii, sKi OpeacTaBiieHl B JOCHIDKEHUX TeorpadiuHux KyJIbTypax,
MPEACTABISIOTh MIBJEHHY YacTUHY apealy COCHHM 3BMYAHOi, K CYLIIbHY, TaK 1
113’ IOHKTUBHY (Maprinanbhy). Llst Teputopist mpocTsAraeThes 3 MiBHOY1 HA MIBJIEHb HA
500 kM, 3 3axomy Ha cxig — Ha 1100 kM. barato npoBeHi€HIIIH 3 1€ YACTUHU apeary
COCHU BHOPOAOBXK TPHUBAJIOrO Yacy MPOXOIWIM BUIPOOOBYBAaHHS B HHU3II 1HIIMX
reorpadiuHux KynbTypax. Tak, B reorpadiuyHux KymabTtypax 1910-1916 pp.,
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3aknaneHux B. JI. OrieBickkum B CoOuiibkoMy JicHUIITBI CymMchKOi 00JI., Yy Bl
40 pokiB HaWKpaIlli JePEBOCTAHU YTBOPHJIA MICII€Ba, YEPHITIBCbKAa, BOJIMHCHKA Ta
outopycpka cocHa [28]. Y 90-piuHOMYy BiIli HAWBHUIIOI MPOJYKTUBHICTIO
XapaKkTepu3yBaacs MiciieBa cocHa [34].

[Tounnaroun 3 1972 poky BrpoaoBx 20 pokiB B XapKiBChbKii 1 JlOHEIbKIi
obnactsx Ours miBaeHHoI Mexi JliBobepexkHoro JlicocTenmy 3akiageHO HHU3KY
reorpaigyHUX KyJbTYp, /i€ BUIPOOOBYEThCA 169 MpOBEHIEHIIIN COCHU 3BHYAMHOL 3
Malke YCIX 4YacTWUH 11 apeany Ha Tepuropii koiaumHboro PaasHcekoro Corosy.
Y pesynpTaTi OaraTopiyHMX JOCHDKEHb IUX KYyJIbTYp PEKOMEHIOBAaHO 0
BUKOPHUCTAHHA SIK JKeperna HaciHHS 11 mpoBeHieHIIH, cepell AKX Tpu (depKachka,
CyMCbKa, KHiBCbKa) IMOAIOHI 332 MOXOKEHHSM JI0 THX, II0 BHIPOOOBYIOTHCS 1 B
KynbTypax mia Kuesowm [38].

Y 1974-1976 poxax OyB peani3oBaHMM MacHITAOHUNM TMPOEKT II0/0
BunpoOyBanHs 113 mpoBeHieHIIH COCHM 3BUYaWHOT B 33 JOKallisix Ha TepUTOPIi
koymiiHboro Panmsucekoro Corody [31]. 3a pesynbratamMu JOCTIKCHb JUHAMIKH
pocty 5-20-piyHUX MOTOMCTB TTOMYJIALIN apeaj COCHUA PO3AUICHU Ha 9 YacTHH, OHA
13 sixkux (Western Continetntal) 0XoIuitoe perion mpoBEHIEHITIH, SIKI BUTIPOOOBYIOTHCS
1 B Kynbrypax 1981 poky mig KueBom. I 3HOBY X Taku, OUIOPYCBKI 1 YKpPaiHCBKI
MOXO/DKCHHS XapaKTEePU3YIOThCSl BHUJIATHUM POCTOM 3a BHCOTOIO B OLIBIIOCTI
€BPOTEHUCHKUX JIOKaIlii. Bee 1e 1o0pe y3romkyeThes i3 y3aransHeHHssMu [10] mpo Te
o, A TpaHcepy HaCiHHS B €BPOIEHUCHKY YAaCTHHY apeajy COCHH 3BUYANHOI
HalKpalle miaXoaTh IPOBEHIEHIIIT 3 iBIeHHOT biytopycii Ta 3axigHoi Ykpainu.

3 ormsoy Ha BUIIECKa3aHe, HE BapTo OyJlo O4YiKyBaTW 3HAYHOI Bapialii
MOKa3HUKIB POCTY MPOBEHIEHIIN B reorpadiuHux KyapTypax mig Kuesom. Sk 0aunmo
y Biml 32 1 37 pokiB (auB. Taba. 4) po3mMax KOJMBAHHS CEPEIHIX BHCOT CTAHOBHTH
2,2-24 M (CV =49 % 1 4,0 %), a cepennix miameTpiB cToBOypiB — 2,0-2,6 cMm
(CV =4,6 % 14,5 %). B Toit xe yac Bapiallisi IpOAyKTUBHOCTI BHACTIJOK 3HAYHOTO
KOJIMBaHHA 30epexeHocCTi € qocuTh BiqayTHOIO (CV = 15,7 % 1 11,6 %).

Sk BigoMO, OZHUM 13 B@XJIMBHUX TCOPECTHYHHMX 1 NPHUKIAIHUX 3aBAaHb
TeHEKOJIOTTYHHUX JIOCHIIKEHb € 1IeHTU(IKALls XapaKTepy MIHJIMBOCTI aJalTUBHUX 1
KUTbKICHHX O3HaK JIICOBOTO JepeBHOro Buay. Ilounnaroun Big podoru Langleta [16],
sKa CTajla BXKE KJIACHYHOIO 1 B SIKiM JJOBEIEHO ICHYBaHHS Maixke (PyHKIIOHAIBHOTO
3B’SI3Ky MIDXK TPUBAJICTIO JHS 1 BMICTOM CyXOi PEUYOBHHM Y XBOi CISIHIIIB COCHHU
3BHYAHOI PpI3HOTO TreorpadgidyHOro IMOXO/DKCHHS, IM3HIIMIE  JOCTIHKCHHIMH
reorpadiyHUX KyJbTyp OaraThbOX BHUIIB JEPEBHUX POCIUH BUSBICHO KJIIHAIBHY
MIHJIUBICTh B37I0BX reorpadigyHuX (€KOJIOTYHUX ) TPATIEHTIB 1HIITMX 03HAK — 3MMOBHIA
Koip ynucts [6], TpuBamicTh mepioay pocTy maroHa [23], IHTEHCHBHICTH POCTY 3a
aiamerpom [37], mopo3ocriiikicTs [1]. [ToOyaoBaHi HaMK 3HAYYIII PerpeciiHi Moei
J03BOJISIFOTH 3pOOUTH MPUITYLIEHHS PO MOKIMBUN KIIIHATBHUHN XapakTep MiHJIUBOCTI
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BIDKMBAHHS TOXOJDKEHHSI Ta JiaMeTpa CcTOBOypa Ha BHUCOTI rpyneid. Mopenb
MIHJIMBOCTI CEpeIHBOI BHUCOTH IPOBEHIEHIIIN HE XapaKTePU3YEThCS KIIHAIBHICTIO.
[IpyurHa 1HOTO, HA HANIy AYMKY, IOJIATa€ B TOMY, IO YacCTHUHA IIOIMYJISIIH,
npescTaBiIeHuX B ekcrepuMeHTi 1981 poky, € mMapriHalbHUMHU Ha MEX1 MiBACHHOT
MEXI1 apeajly COCHH 3BHYANHOI, MOTIK T'eHIB MDK SKHMH BHACIIJIOK MPOCTOPOBOL
BIIJAJIEHOCT] € OOMEKEHUM.

BucnoBku. Panns (y Bimi 11 pokiB) giarHOCTHKa 30€pEKEHOCTi, POCTY 1
IPOJIYKTUBHOCTI MPOBEHIEHIIIM COCHU 3BUYaHOI B reorpadiuyHux Kyabprypax 1981 p.
B bospcekiit JIIC nig KueBom BusiBunacs HeindopmatuBHoio. Ctabimizalisi paHris
MPOBEHIEHIIIN 332 IUMHU MOKAa3HUKAMH CIOCTepiraeThes juiie micist 21 poky. bimbim
TOYHY OI[IHKY POCTY 1 CTaHy COCHM 3BHYaiHOI MOXHA OTpUMATH Yy BILl, SKUU
BI/IMIOBIIa€ TPETHHI-TIOJIOBUHI BIKY TOJIOBHO1 PYOKH.

He3Baxatoun Ha BIJIHOCHO HEBUCOKY MIHJIMBICTHh MK TPOBEHIEHIIIMHU 3a
MOKa3HUKaMHU CEpeIHbOT BHCOTH, CEpPEeJAHBOro JjiamMeTpa cToBOypa 1 3amacy
CTOBOYPOBOI JIepeBUHH, €(PEKT BIUTMBY Ha HUX IeorpadiqyHOro moxo KeHHs HACIHHS €
CTATUCTUYHO 3HAUYIIIAM.

BusBiaeHo TpeHJ KIIHAIBHOI MIHJIMBOCTI 30€pEKEHOCTI MPOBEHIEHINN 1
CEepeHBOTO JiamMeTpa iX CTOBOYpIB B3JO0BXK reorpadiyHoro (IMUPOTHOTO) Ta
€KOJIOTIYHOTO (TEeMIIepaTypHOTO) Tpadi€eHTIB. MapriHaibHICTh TMOMYJISIINA COCHU
3BHYAMHOI Ha MIBACHHIA MeXi ii apeany, sKa CyNpPOBODKYETHCS HEBHUCOKOIO
IHTEHCUBHICTIO TIOTOKIB T€HIB, OYEBHJHO OOMEXYy€ MPOSB CTPOroi KIIHAIBHOI
MIHJIMBOCTI O3HAK Y 1X MOTOMCTBax y reorpaiqyHuX KyJbTypax.
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GROWTH AND PRODUCTIVITY OF PROVENANCE TESTS OF SCOTS
PINE IN THE SOUTH OF KYIV POLISSYA

The results of research on the growth characteristics of 10 populations of Scots pine (Pinus
sylvestris L.) in geographic cultures created in 1981 in the Boyarka FRS of the Kyiv region up to the
age of 37 are given. It was established that the range of variation of average heights at the age of 32
and 37 was 2.2-2.4 m (coefficient of variation (CV) - 4.9% and 4.0%, respectively), and the average
trunk diameters - 2.0-2.6 cm (CV = 4.6% and 4.5%). At the same time, the variation of productivity,
due to significant fluctuations in preservation, has significantly higher indicators (CV = 15.7% and
11.6%). The application of the ANOVA method made it possible to establish the presence of a
statistically significant influence of the geographical origin of seeds on the growth of geographical
crops. At the age of 37, preservation varies from 25% (Lviv provenance) to 40.9% (Gomel
provenance). At the same time, populations from Kyiv, Lviv, Cherkasy, and Chernihiv regions were
noted to have the highest height. The same origins, as well as variants from the Volyn and Luhansk
regions, stand out with the highest intensity of growth by diameter. Populations from Gomel and
Voronezh were among the worst in terms of growth rate in terms of height and diameter. The
provenance from the Chernihiv region is marked by the highest indicators of the stock of trunk wood,
and among the worst - from the Volyn, Lviv, and Voronezh regions. It has been established that the
stabilization of provenance ranks according to indicators of preservation, growth and productivity is
observed only after the age of 21. It is assumed that the most accurate assessment of the growth and
condition of Scots pine provenances can be obtained at an age that corresponds to one-third to one-
half of the age of the main cutting. The presence of a trend of clinal variability in the preservation of
provenances and the average diameter of their trunks along geographic (latitudinal) and ecological
(temperature) gradients was revealed.

Key words: Pinus sylvestris L., geographical variability, preservation, height, diameter,
reserve, clinal variability.
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TEPUTOPIAJIBHA OPTAHI3ALIA BEPE3HIBCBKOI'O
AEHIPOJIOTTHHOI'O ITAPKY

Buceimneno npobnemu exonozii, oxopoumu npupoou, 30epexceHHsi ma NPUMHONCEHHS.
OlopisHOMAHIMmMIO O0BKINIA, WO 8 YMO8AX GIICKOBOI azpecii cmaiomv 0e0ani aKxmyanibHIUUMU.
IIpoananizosano ocHosHi coyianvHi menoenyii pozsumxy bepesniecvkozco dendponoziunozo napxy 6
acnekmi (opmMy8anHs eKONO2IUHOI C8I0OMOCMI Ma eKONO02IYHOI KyIbmypu 5K CKAAO080I emHOCy
CYUACHO20 YKPAIHCbKO20 MeHmanimemy, wo € ¢opmyouum niOIpyHmsam OJisi CMAHOBIEHHA ma
PO3BUMKY €BPONELUCLKUX YiHHOCmel 6 cyuacHiu Ykpaini. ITiomeepooceno exonoco-ghopmyiouy poiuw
bepesniscbkoco Oendponoziunoco napky fAK YIHHICHO-YMBOPIOIOYOI eKONO2IYHOI Nepiunu 30HU
3axionoeo Ilonicca Yxpainu. Jlosedeno, wo bepesniscokuili 0eHOPONOSIYHUL NAPK € eKOLO2IYHUM
0CepeOKOM BUXOBAHHA 2POMAOAHCLKOL eKON02IYHOI ceidomocmi ma QOpMYSaHHA Y CYYACHUX
epomaosHax YKpainu eKono2iuHoi KyIbmypu, a mako#C HPUpPOOOOXOPOHHUX Ni0X00i8 U000
30epediceHHs ma NPUMHONCEHHs Npupoou pioHozo Kpaw. Bcmanoeneno, wo bepesniecokuii
0eHOPONO2IYHULL NAPK Ye mepumopis, 0e KyIbmugyoms pisHi 6UOU pOCIUH, y MOMY YUCT | PIOKICHI.
Bucsimneno, wo bepe3niscvkuii 0eHOpon02iuHUll NApK 8 C80ili HeNOBMOPHILI CMPYKMYPI ye came mot
KYMOYOK, 0e MOJCHA YIHY8amu HeNoS8MmMoOpHy mMEOPUICMb MAMIHKU-NPUPOOU, Nopsao 3 AKUMU
CMBOPIOIOMbCSL  KPACUBL  0EKOPAMUGHI  CNopyou, CKYIbnmypu, wmyuni eoooumu. Oyineno
NpUPOOOOXOPOHHE, BUXOBHE, COYIanbHO-ymeopiolode, pekpeayitine 3HauenHs bepesniecvbkozo
0eHOPON02IYHO20 NAPKY 8 ACNEKMI CMAio20 po3sUmKY ypoanizosanux mepumopii micma bepe3sne.

Knwuoei cnosa: oenoponapk, mepumopis, opeanizayis, npupooa, pioKicHi 6uou, pekpeayis,
OXOPOH, 006K, CIMANULL PO3BUMOK, CIMPYKMYpA.

Beryn. Ha chorogninmHii eHb B HaIlIii KpaiHi icHye 19 7eHApoIoTT9HNX MapKiB
3arajibHoJIep>kaBHOTO 3HaueHHs [1]. Hesxi 3 Hux matorh 200-JiTHIO 1CTOPIitO, 1HII —
3aCHOBAHI B OCTAHHI JIECSTHIITTA 1 JIMILIE JOMOBHIOIOTHCS Ta PO30yIOBYIOTHCS [2].
[IporynasiHku 1O AEHAPONAPKY HaBPSAJ YA MOKHA MOPIBHATH 3 YUMOCH, aJ[KE€ BOHU
3[1aTH1 3aHYPUTH B CBIT Ka3KOBOi pOCIMHHOCTI, KBITKOBHX BI3€pYHKIB, TIHUCTUX ajeu
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1 3atumHux JaB [3]. bepe3HiBchbkuil aeHaponapk € nepiauHoro 3axigHoro Ilomices,
BUTBOPOM CaJ0BO-TIAPKOBOTO MHCTEITBA, SKHH CTBOPIOBABCS MPOTATOM Oararbox
POKIB HE OJHMM IMOKOJIHHSIM BHKJIaJadiB Ta CTYAEHTIB bepe3HiBCHKOTO J1iCOBOTO
konemKky [4]. 1Llo6 omsiHyTH PiAKICHI BUIU JAEPEBHUX POCIHH 3 0ararboxX KyTOYKIB
CBITY, IOMUJTyBaTUCSA IITYYHUMH BOJIOMMaMU, Ha Oeperax sIkuX KBITHYTh Oy3KH Pi3HUX
BU/JIIB HEOOX1THO TIPOUTH 7 KM OIVISIIOBUX JIOPIT AeHaporapky [S]. Ha cboromHimiHii
JIeHb OpraHizailis TepuTopii bepe3HiBChKOro AEHIPOIMAPKY € aKTyaldbHOIO, OCKIJIbKH
JIEHAPONAapK MOXKHAa BHUKOPHCTOBYBaTH 3 METOIO PO3LIMPEHHS EKOJOTIYHOro Ta
€CTETHYHOTo BUXOBaHHS [6]. Sk mpupoaHuii 06’ ekT, bepe3Hicbkuii AeHIPOIOTTUHUN
napk sBisie co0OI0 Haa3BUUAWHO I[IKaBUM 1 HE BHUBYCHMN apeai IJid MPOBEACHHS
€KOJIOTTYHUX AOoCHiKeHb [7]. Oco0auBy HOTO IIKaBICTh HA ChOTOJHINIHIA JI€Hb Y
OiosoriB, OOTaHIKIB, JCHAPOJIOTIB BUKJIMKAE OpraHizallis TepUTOpli 1 MEePCHEeKTUBU
MOJIANIBIINX Cy4YacHUX peKkoHCTpyKuik [8]. Ha choromnimHiii geHs TepUTOpialibHA
opranizaiisi bepe3HIBCHKOrO JEHIPOIOTIYHOTO TapKy Ma€ eKOJIOrO-KyJIbTypHE,
€KOJIOT1YHO-BUXOBHE, peKpearliiine, OotaHiuHe, aeHAposnoriyae 3HadeHHsa [9]. Tomy
HalllUMH JOCJIJIPKCHHSIMU SIK1 TIOB’sI3aH1 3 OpraHi3aili€elo TepuTopii bepe3HiBChKOTo
JEHIPOJIOTIYHOTO MapKy OOTPYHTOBAHO 1 MPAKTUYHO 3alpPOINOHOBAHO Kjacuikailito
neHaponapkis 3a 11 o3HakaMu: po3MmipaMH, CTWJIEM IUJJaHYBaHHS, BIIACHICTIO,
MIAMOPSJIKOBAHICTIO JI0  YCTAaHOBH, apXITEKTYpPHO-JIAHAMA(THOI CTPYKTYpPOIO,
XapaKTepPOM MISUTBHOCTI, TUITAMHU €KCITO3HUIIIHA, MPUHIIMIIOM PO3MIIICHHS SKCIIO3HUIIIMH,
miHHICTIO 00’ekTiB [10]. Pe3ymprarom Hamioi HaykoBOi KpOIITKOi poOOTH IIOJIO
HAyKOBO-TIPAKTUYHOTO OOTPYHTYyBaHHs Oprasizaiii Tteputopii bepesHiBchbkoro
JIEHAPOJIOTIYHOTO TIApPKy CTaJ0 CTBOPCHHS HA WOTO TEPHUTOPIl JBa EKOJIOTIYHHUX
MapIIpyTH: CIE1ai30BaHOT0 HABYAJIBHOIO Ta peKpealliitHo-exonoriydoro [11-13]. Ha
Hally JOyMKy, IIe¢ JacTh 3MOTy OUIBII JeTaJbHO BHBYUTH Ta OOIPYHTYBaTH
ypOaHICTUYHO-CYKIIECIHHI B3a€MO3B’SI3KM MIXK JIEHIPOJIOTITYHUMH YIpyIyBaHHSIMHU Ta
ypOaHICTUUHUM cepeoBHIleM B yMoBax Mmicta bepesne [14-16].

Marepian i Meroau aocaimxenusi. [IpupomHo-zamoBigauii GoHa Ykpainu
CKIIQZIA€EThCS 3 TAaKUX MPHUPOIHO-3AMOBIIHUX TEPUTOPIA: TPUPOIHUIA 3aMOBITHUK,
O0locepHUil  3aMOBIIHUK, HALIOHAJBHUM TPUPOAHUNA TMaApPK, PEriOHATbHUN
naHAMaQTHUN TapK, 3aKa3HHUK, TTaM’sTKa MPUPOJIH, 3aII0BITHE YPOUHIIE Ta MTYYHUX
00’€KTIB: OOTaHIYHUI CaJl, 300JIOTTYHUI MapK, ACHIPOJOTIYHUN MapK 1 MapK-1aM’ aTKa
caJ0BO-NapkoBoro MuctenTsa [16]. MeToauku MOCHIKEHHsS] MOBUHHI BHUKJIIOYATH
3anomisiHHS 30MTKY a00 3HUIIEHHS KUBUX 1CTOT [12]. Lle € BaXIMBUM eJ1eMEHTOM ISt
HAyKOBUX JIOCJII/DKEHb B3araji, Ta JJs 3amoBIIHUX TepUTOpid ocobmuBo. s
CTBOPEHHsSI Ta BIPOBA/PKCHHS O€3MEUHUX METOMIB JIOCTIIHPKCHHS HEOoOXiIHE
«colliabHe 3aMOBJICHHS» 3 OOKYy MPHUPOJAOOXOPOHHHMX OpraHi3aliii 1 IIUPOKOi
rpoMajzicbkocTi [9, 12]. [ToHATTSIM TepuTOpiaIbHOI OpraHizarii MpUPOIOOXOPOHHUX
TEPUTOPIN MPUCBIYECHO HU3KY poOiIT [6-14]. [IpoananizyBaBIM JiTepaTypHI JKepena
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HAaMU BCTAHOBJICHO, 10 €IMHOT METOAMKHU IIOA0 ONTHUMI3alli MPUPOTOOXOPOHHHUX
TEepUTOPii HUHI HE icHYE [2, 6, 14]. IIpore B 6aratbox pobOTaXx BOHO 3BOIAUTHCS 10
NMEeBHOI  HOPMAaTUBHO  BH3HAYEHOI [Jii —  TEPUTOPIAILHOTO  IUIAaHYBAHHS
(3eMJICBIIOPSIAKYBAHHS ), SIKE Ma€ 3HAYEHHS 3aco0y TEepUTOpialbHOI oOprasizarii
[4, 5, 7, 12]. CucteMHuii miaxiJ SK METOJ, HA Cy4YaCHOMY €Talll pO3BUTKY, BiJirpae
BaXJIMBY POJIb Y BUPIIIEHHI MPoOJIeM TepuTopianbHOoi opranizanii [1, 3, 15].

3a HayKOBUM IMIJXOAOM MPUPOJHO-3AMOBIAHI TEPUTOPIi Ta IX CYKYIHOCTI
PO3MIIAIAIOTECA SIK OKpEeMi CHUCTEMHM, SIKI 3a BIAMOBIAHUMU KPHUTEPISIMH MOXKYTh
NOAUTITHCS HAa MEHII TEepUTOpialbHI OAMHUII a00 00'€qHyBaTHCS y OUIbIII YU
JIOTIOBHIOBATHUCS] HOBUMH JIaHAIA()THUMU CTpYKTypamu [4]. Po3ainieHHs TaKUX CUCTEM
Ha €JIEMEHTH BUKJIMKaHE MOTPe00I0 CucTEMaTH3aLli PeXKUMIB 30€peKEHHSI EKOCUCTEM,
a o0’egHaHHS - HEOOXIJHICTIO TMIJIBUIIEHHS PENPEe3eHTaTUBHOCTI TMPUPOIHO-
3anoBigHUX TepuTopii [3]. [TiABUIIIEHHS penpe3eHTAaTUBHOCTI MOXE 31MCHIOBATUCS
32 PaxXyHOK CTBOPEHHSI MepeXi BiIJIJIEHb, (piliaiB, MadiaTUBIB UM 1HIIMX OO’ €KTIB
OnMu3bKOro (PyHKIIOHANBHOTO Tpu3HadeHHs [6, 9, 14]. Onnak, g epeKTUBHOIO
30€peKEHHSI €KOCUCTEMU MPUPOIHO-3aMOBIIHUX TEPUTOPIA BUHUKAE HEOOX1IHICTh
PO3/AUIEHHS UX TEPUTOPIN HA OKpeMi (PYHKIIOHATbHI 30HH, JUISTHKA YH iX KOMIUIEKCH
3 pI3HUMH pexumamu 30epexeHHs [3, 8]. Jlna GaratoyHKIIOHATBHUX MPUPOTHO-
3aMOBIIHUX TEPUTOPIA BIAMOBITHO XapaKTEPHOIO € Ha3Ba «30HYBaHHS», IO
nependadyae BUAUICHHS «OCOOIMBUX)» MPUPOTHO-TEPUTOPIAIBHUX KOMIUIEKCIB [7].
Exonoriuni mpoOnemMu HE MOXHA TIOAOJATH 3a JOTMOMOTOI0 BUKJIIOUHO TEXHIKO-
TEXHOJIOTIYHUX 3aco0iB, HEOOXiJHa 3MiHAa KYyJIbTYPOJOTIYHOI OCHOBH CYy4acHOTO
cycnuibeTa [3, 12]. [nsxom nommpeHHs €KOJIOTrTYHO1 KYIbTYpHU MOXKIIMBO 3aM100IrTH
exoJioriyHii karactpodi [8]. Tak 110 OCHOBHOIO MPUYMHOKO E€KOJIOTIYHOI KpHU3H, €
HU3BKUW PIBEHb €KOJIOT1YHOI KYJIBTYpU CYCIIBCTBA, CAME E€KOJIOTIYHA KYJIbTypa €
OJJHUM 3 HaHOUIbII iICTOTHUX (PAKTOPIB PO3BUTKY OCOOMCTOCTI, CaMe€ BOHA MOBUHHA
ONTHUMI3yBaTH BIIHOCHHH CYCHIILCTBA 1 ipuponu [9, 12].

AHaJi3 JitepaTtypHux jxepes. HuHi nomynspHOCTI y CBiTi, y TOMY 4HCHl i B
VYkpaini, HaOyBa€ €KOJIOTTYHMIA Typu3M y mapkax [5, 8, 12, 16]. CtpiMmke 3pocTaHHs
TaKOTO TYPHU3MY IMOTEHIIIHO 3arpOXKy€e CTaHy MPUPOIHUX Ta KyJIbTYPHUX JaHIIIa]TiB.
OxpiM CTBOpPEHHS BJIACHE 3aMOBIIHUX TEPUTOPINH HEOOXIAHE HAJICKHE YIPABIIHHS
NPUPOJAHUMH peCcypcaMH, TOOTO IUTaHYBAaHHS MOTPIOHO 3AiMCHIOBATHM Tak, 100
3a0€3MeYNTH ONITUMATHHE BUKOPUCTAHHS PECYPCIB HABKOIMIITHHOTO CEPEOBHIIA, a 1€
€ KJIIOYOBUM €JIEMEHTOM B OXOPOHI MPUPOAHOI CHAIIIMHU Ta O1OpI3HOMAHITTS, 3
OJTHOTO OOKY, a 3 IHIIIOTO, — CIPUATH 30€PEKECHHIO IITYYHOI 1 MPUPOAHOI CHIAIIIHHH.
CTBOpEHHsI  €KOJIOTIYHMX CTEXOK € OJHUM 13 3aco0iB  perysatoBaHHs
HEKOHTPOJIbOBAHOTO IMOTOKY BIJBIAyBayiB y 3aloOBIAHUX Teputopisax € [4, 6, 14].
Opranizailisi €KOJOTIUHUX CTEKOK Pa3oM 3 €KCKYpCisIMU — IIe MepCcreKTuBHa (hopma
IPUPOJOOXOPOHHOIT Mponarauau [2, 4]. Opranizaiiis €KoJIOTTYHOT CTEXKKHY nepeadavae:
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BUOIp MICIISI Ta JOMOBJICHICTh (Yroja) 3 3eMJICKOPUCTYBadyaMu; PO3poOKYy MapIipyTy;
oOnamTyBaHHS CTEKKH;, KOHTPOJIb 32 CTAaHOM CTEXKH [4, 8, 14]. Briepime Taki CTeKKH
3’ssBunuch Ha movatky XX ct. y CIIA, y 60-x pokax XX ct. — B EcToHii, B Ykpaini x
mepiia HaByaslbHa CTeXKa Oyma 3aknazeHa Hampukidmi 80-x pokiB XX CT. B
TEMEepIHIA Yac NPUAUISIOTh 3HAUHY yBary MUTaHHIO PO3pOOJIEHHS Ta CTBOPEHHS
EKOJIOTTYHHUX CTEKOK, SIK1 HacaMIiepe;] CIIYTYIOTh sIK 3aci0 €KOJIOT1YHOT OCBITH, a TAKOXK
3aXHCTy Ta OXOpOoHM mpupoau [2, 3, 8, 13]. BuauisitoTh HACTymH1 THIIH MapUIPyTiB
EKOJIOTTYHUX CTEXKOK: CIelliali3oBaHl (HAyKOBi, HaBUaJIbHI, JIIKYBaJIbHO-03/[0pOBYI,
OCBITHBO-PECYPCHI), KOMILJIEKCH1, TypUCTHUYHI €KOJOT14HI MapuipyTu [7, 12, 16].

Exonoriuni cTeXKu NpOIiIsSIOTh:

®3a CIIOCOOOM TPOXOKEHHs (IMIIIOX1AHI, BEJIOCHIIC/IHI, KIHHI, CTEXXKH JJIs
MOTOPHU30BAHUX BU/IIB TPAHCIIOPTY);

®3a TUIIOM TpacH (JIiH1MHI, HAMIBKIJIBIEB], KIJIBLEBI, paliaibHi);

®3a TMpHU3HAYCHHSM (IM13HABAJIBHO-MPOTYJISTHKOBI, IT13HABAJIBHO-TYPUCTUYHI,
M13HaBaJIbH1);

®3a yacoM Aii (KpyrJiopidHi, CE30HH1);

¢3a (hopmoro opranizanii (rpymosi (10 5-6 4oJIoBiK), iHAMBITyabHI) [26].

Exonoriyni cTexxku Kiaacu(ikyroTh 3a KaTEeropi€ro CKJIAAHOCTI; 3aJI€KHO Bij
CIoco0y MPOXO/>KEHHSI, KPYTU3HH, IIIUPUHU, TTOBEPXHI CTEIKKH Ta MOAUISIOTH Ha JIETKI,
nomipHi, ckiaani [2, 8, 12]. Opranizaiiis €KoJOTi4HOI CTEXKHU Tependadae: BUOIp
MICIISI Ta JIOMOBJICHICTb 13 36MJICKOPUCTYBa4aMHu, PO3POOKY MapIIpyTy, OOJAIITYBaHHS
CTEKKM Ta KOHTpOJb 3a ii cTaHOM. MeETOI CTBOPEHHS EKOJIOTIYHOI CTEXKH €
MPOBENICHHS HABYAJIbHOI Ta MPOIAraHAMUCTChKOI POOOTH 3 MUTaHh OXOPOHH MPUPOJIH,
a TaKOX CTBOPEHHS YMOB JIJISI BAXOBAHHS €KOJIOTIYHO TPaMOTHOI IMTOBEIHKH JIIOIUHH B
HaBKOJIMITHbOMY cepenoBuilli. [[eBHUM YMHOM IIe¢ € CBOEPIIHO J1abopaTopielo B
npupoaHuX yMoBax [9]. HaBuanpHa ekonoriyHa cTexka po3paxoBaHa Ha Taki KaTeropii
B1JIBITyBauiB: I€JIaroriB 1 BUXOBATEIIB, CTYJCHTIB HaBYaJbHUX 3aKJIAJIB yCiX PIBHIB
aKpenuTarii, JiTed CTapmMx TPyl JOMKUIBHUX 3aKJIaJiB, YYHIB 3aralbHOOCBITHIX
K1, @ TakoK pekpeanTiB [10]. Y cTBOpeHHI €KONOTIYHOI CTEKKH BAXKJIMBUM €TallOM
€ OTpUMaHHS O(IIIHHOTO TOKYMEHTA, SIKUI HaJa€ IOPUANIHE TIPABO Ha 1i OpTraHi3aIlio.
Takuil AOKYMEHT BHJIa€ OpraHizallisi-3eMJIEKOPUCTYyBau TI€I TEPUTOPIi, Ha SKIA
BUPIIICHO MPOKJIACTH CTEXKY [14]. Tak, KO 3eMiiel0 po3HOpsKAETHCS MiCIIeBa
Pana HapogHux gemyTaTiB, TO BOHA CXBAJIO€ BIAMOBIIHE pillIEHHs. SIKIIO MapuipyT
OyZe TPOXOAWTH TEPUTOPIEI0 JIICOMAPKOBUX TOCHOJAPCTB Ta IHIIUX BI1JIOMYHX
oprasizaiiii, To iX AUPEKIlis BUIAE€ BIAMOBIIHUNA Haka3. Y IUX JOKYMEHTaX CIiJ
BKa3yBaTH OpPTaHi3aIlilo, BIAMOBITAIBHUX 332 OOJNIQTHAHHS 1 MIATPUMAHHS CTEXKU B
HAJIEKHOMY CTaHI, a TAKOXK PEXUM KOPUCTYBaHHS CTeXKO10. L[10 iHpopmaIrito MicTUTh
€IMHUM TOKYMEHT — MachopT Ha €KOJIOTIUHY CTEeXKY [3, 5]. EKCKypcisi €KONOrTYHO0
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CTEXKOIO HE MOBUHHA TPUBATH Ol1bIlie ToauHu. OnTUMAaIbHA TOBKUHA CTEKKHA — 2 KM.
[Ipu cTBOpEHHI CTEXKH, Kpamie Oyne, SIKIIO0 OCTaHHs Oyae matu ¢dopmy MeTIi 3
ITOYATKOM 1 KIHIIEM B OJIHIH TOYIIl, Ta 000B’I3KOBO OOMHHAJIA JUISHKH, 1€ 3HAXOIATHCS
piakicHi Bugu ¢iopu 1 daynu [3, 6, 10]. Baxnuum eneMeHTOM €KOJIOTIYHOI CTEKKU
€ iHdopmaruBHIcTh [10]. YMOBHO ii MOXKHA MOAUIMTH Ha Mi3HABAJIbHY, HABYAJIbHY 1
BcTynHy. CTeXka IMOBMHHA BIUIMBAaTH HA €MOIlii, 1HTEJEKT 1 BOJIIO BiJBiayBadya.
Koxxnomy Buy iH(opmaliii mOBHHHI BiIMOBI1AaTH NIEBHI 00’ €KTH HAa MapIIPYyT1 CTEIKKH.
BaxnuBe 3HaueHHS y MIJIBUIICHHI €KOJOTTYHOI OCBITH BIJIBIIyBa4iB CTEKKH Ma€ iXHE
O3HAMOMJICHHS 13 3aKOHAMU >KUBOT PUPOAH, )KUTTSAM Yy HAaBKOJIUIITHHOMY CEPEIOBHIIIL.
CyTb nii 1MX 3aKOHIB HaWKpaIlMM YHHOM PO3KPUBAETHCS Ha (HOHI O3HANOMIICHHS 3
pPI3HOMAHITHUMH BUJAMU pOCIUH, TIpuOiB, TBapuH. Ilpm 1BOMY HEOOX1THO
BpaxoByBaTH €KOJIOTIYHY BHpa3HICTh BUIy. BoHa mossirae B Tomy, 1110 oOpaHuil BHUJ
abo mpouec, AKUil COCTEPIraeThes, Ja€ 3MOTy €KCKYpCOBOAY HaOUHO TOKa3aTu pojib
BUJIy Y CTBOPEHHI YH MIITPUMIII €KOJIOTIYHO PIBHOBAXKHOTO CTaHy cepenoBuia. [1in
Yyac IPOXOKEHHSI MapLIPyTy HEOOX1THO MPArHyTH TOTO, 100 €KCKypCis OXOIMIIa He
JUIIE YHIKAJIbHI, @ ¥ THUIIOBI 00 €KTH MICLEBOI MpUPOAH (PI3HOMAHITHI THUIH
POCIMHHMX YTPpyIIOBaHb, BOAOWMH, XapakTepH1 popMu penbedy Toio). Crienndiuamii
€KCKYpCIHUI 00’ €KT Ha MaplIpyTi — IaM’ sATKAa NPUPOJIH, KA NOEIHYE MPUPOIHY Ta
ICTOpUYHY IIHHICTh. Hampukian, BIKOBI JepeBa € CBiJIKAMH ICTOPUYHUX MOMAIM a0o
CydyaCHHKaMH BHUJATHUX JIIOJEH HAIIOro MHHYJIOro. BaxiauBum eneMeHTOM
iH(opMallii Ha CTEXIIl € CHeIiaJbHO BCTAHOBJICHI 1H(OPMAIlIHI IUTH 1 3HAKH, SKi
BUTOTOBJISIIOTH 3 JIONMIOK (Kpallle XBOWMHKUX TMOpia). BoHu gomomararoTh opraHizyBaTH
PYX BiIBIAYBaYiB M0 3aIaHOMY MapIIpyTy 1 CAYTYIOTh JKepeaoM 1HdopMalii mij yac
CaMOCTIMHOTO MPOXOKEHHS CTEXKOI. Ha cTeXil BUKOPUCTOBYIOTh TaKl THIU
1H(OpMaLIITHUX TEKCTIB 1 3HAKIB: 3arajbHUN MOKAXYHUK 1 CXEMY CTEXKH, MEpesiK
MpaBuJI MOBEAIHKUA 1 HOPM, XapaKTEpUCTUKY MICUEBUX BHUIB MPUPOJOKOPUCTYBAHHS,
raciia i 3aKJIMKH, BIZIOMOCTI TIPO TaM’STKH MPUPOIHU 1 KyJbTYpPH, pO3TAIlyBaHHS 30H
CTeXKH, moetuyHi Tekctu [9, 14]. Exonoriuni CTeXKW MapkyroTbes. s 1poro
BUKOPHUCTOBYIOTH KOJILOPOBI CMYKKH a00 KPYKEUKH, HaMalb0oBaH1 apbamu. «3HaKN»
CTEXKU MAIOTh OyTH CTaHJAPTHUX PO3MIPIB, KOXKHA CTEXKA MOBUHHA MATH CBI1M «3HAK»
1 Ha3By. CTEXKHM O0JIAHYIOTh 1HQOpPMAIIHHO-OXOPOHHUMH 3HaKaMU BCTAHOBJIEHOTO
3paska. [lnonuHa BCiX TaOJIMYOK Ta IIMWTIB MOBUHHA PO3TALIOBYBATUCS BIJHOCHO JI0
BiABIAyBawiB mig KytoM 90 rpagyciB. Benuke 3HaueHHsS Mmae BUOIp Micus
po3TantyBaHHs TaOMUYOK, 3HaKIB Ta ix komip. Illutm HE BapTO MepeBaHTaKyBaTH
iHpopmariero [13].

PesyabTatu gociaimxkenHs. 3a odimiinumMu mgaaumu  JlepkaBHOT CITy:xOu
3anoBigHO1 cripaBu MOHIIC VYkpainu y cTpyKTypl NPUPOIHO-3aMOBIIHOTO (POHITY
VYkpainu cranoMm Ha 1 rpyaHsa 2009 p. HamiuyeTbest 52 TEHIPOJIOTTYHUX TapKiB, 3 HUX
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19 3aranpHOAEpkaBHOTO 3HaueHHS [16]. OgHak HUHI € JOEHAPOMapKH, SIKI MaJio
BHBYCHI i HE OXOPOHSIOTHCS 3aKOHOM, ITPOTE MAIOTh 3HAYHY MPUPOTHOOXOPOHHY Ta
KyJBTYpHY IIHHICTH [9, 12].

Tunu 0co0aMBO OXOPOHHUX TepUTOPiH (puc. 1) MOXKYTh BKIIIOYATH K 00’ €KTH,
TaKk 1 TepUTOpii MPUPOTHO-3aMOBITHOTO (HOHAY, A€ BUAUISIOTH NPUPOAHI 1 MITYYHI
TepuTopii 100’ extH [16]. Jlo mpuUpOIHUX TEPUTOPiH Ta 00’ €KTIB IPUPOI0-3aII0BITHOTO
(hoHy BIIHOCUTBCS CiM Kareropii (mpupoHi 1 6iocepHi 3armoBiAHUKH, HAIlIOHAJIBbHI
IPUPOHI MApKH, MaM'ITKH TPUPOH, TlaM’ ITKHA MPUPOAH, PEeTiOHaNIbHI JaHamadTHI
MapKy, 3arnoBigHl ypouuiia). Jlo mTydyHuX 00’€KTIB BIIHOCUTHCS YOTHUPH KaTEropii
(OoraniuHl caau, OEHAPOJIOTIYHI 1 300JOTIYHI MApKH, MAPKU-TIAM'ITKA CaJ0BO-
MapKOBOT'O MUCTELTBA).

Oco0IHMBO OXOPOHHI TEPUTOPIi

Yxpainu
L1l
W 1
. HPOIHO-
. JlikyBampHO- P PHPOX . | . CazoBo- .
Kypoptai - Pekpeariiini 3aNOBIAHUAN Bonosaxucwui| [[lone3axucHi| . Jbziinil
0370pOBUi TapKOBi
doux
1 L
TIpupomi Ityani
L1 L
. . : ) PerionanbHi . | Hawionanbni ]
[puposni Biocdepni IMam'sTHHKH . 3anosinni . P /leniposoriunil
i . B 38Ka'§HVlKVI ﬂaHﬂlllaq)TVlHl TIpPUPOJIH1 boTaniuHi caj
3aMnoBIJIHUKH 3alOBIIHUKHA TIpUPOIH HapKu ypouuiia TapKU TIapKH

Tapku-
am'sITKu
caI0Bo-
NapKOBOrO
MHUCTCLTBA

3o00s0riyni
TapKu

JaHamadyTHi, JIicoBi, nanamadTHi, TicoBi,
6oTaHiuHi, GoTaHiuHi,
3araJlbHO300JIOTI4HI, 3arajbHO300JI0TT4HI,
OPHITOJOTIUHi, OPHITOJIOT 4HI,
€HTOMOJIOTI4Hi, ©HTOMOJIOT4Hi,
iXTiosIOTiYHi, ixTiosoriumi,
rigposoriyi, TiPONOTiuHi,
3araibHOr€0JIONYHi, 3aralbHOTEOJIOTIYHi,
TIAJIEOHTOJIOTTYHi, MaJI€OHTOJIOTIYHI,
KapcTOBO- KapcToBO-
CreIeonoriuni CIIEJIE0 0T uHI

Puc. 1. Kinacudikauisi 0co0,1MBO 0XOPOHHUX TepUTOPil Ykpainu [16]

JleHapoJoTiyHl MapKu € MPUPOJOOXOPOHHUMH YCTAHOBaMH, B iX 3aBJIaHHs
BXOAUTH CTBOPEHHS CIIELIAIbHUX KOJIEKIIM POCIHH B LIIAX 30€pekeHHs 1 30araueHHs
POCJIIMHHOTO PI3HOMAHITTS CBITY, a TakKoX 3A1MCHEHHS HAyKOBOi, HaBYaJIbHOI Ta
MPOCBITHULBKOT MisUIbHOCTI. TepuTopii AEHAPOJNOTIYHMX NapKIB MPU3HAYAIOTHCS
TUTBKY JIJII BUKOHAHHS X TIPSIMUX 33]1a4, TP 1bOMY 3€MeJbHI TITISTHKH TIEPEIatoThCsI
y 0e3cTpokoBe (TMOCTiHE) KOPHUCTYBaHHS IEHAPOJIOTIYHHM IapkKaMm, OOTaHIYHUM
cagaMm, a TaKOK HAyKOBO-JOCHIIHUM ab0 OCBITHIM yCTaHOBaM, BiJIaHHI SIKHX
nepeOyBaroTh ISHIPOJIOTIYHI Tapku. €AMHOI Kiacudikailii JeHIpOomapKiB 3a pi3HUMU
O3HaKaMU HaMH He BusBIEHO. [IpoTe maHOMy MUTAHHIO TPUCBSYEHO HU3KY POOIT.
ABTOpH €KOJIOT1YHOT EHIIMKJIONE/11 MOAUISIIOTh MapKy 3a Iiolieto Ha Maii (1o 20 ra),
cepenni (20-100 ra), Bemuki (100-500 ra) 1 macuBu. (monam 500 ra). Ilpu Bciit
YMOBHOCTI 3alPOTIOHOBAHO1 Tpajiailii BOHA J03BOJISE TEBHUM YHHOM U (DEPEHITIFOBATH
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1 XapakTepu3yBaTH JEHJPOJIOTiuHI Tmapku. IlmaHyBaHHS mTapkKiB Moxe OyTH
pEryISIpHUAM, JTaHAmAaGTHIM Ta KOMOTHOBaHUM. BiNOBIAHO BHILISIOTH PETYISIPHI TA
nanamadTHI TUITH TAPKIiB.

JleHaApoNoTiYHI MAPKHU € 3arajJbHOJEP>KaBHOTO Ta MiCIIEBOTO 3HaYeHHS [16].

3a xapaktepoMm JaHAmMA(THOI OCHOBU (JaHAIIAPTHO-TEHETUYHA O3HAKA)
PO3PI3HSAIOTH MApKH, CTBOPEHI Ha OCHOBI JIICOBOTO, JIYYHOTO, T1PCHKOTO, 3aIlJIABHOTO,
IpUOEPEIKHOTO Ta I1HIIUX JAHAMAQTIB, @ TAKOXK Ha IITYYHUX TiJCTaBax (caad Ha
maxax, 3UMOB1 camud kpuTi Ta iH.) [13]. 3a BuUgaMu €KCIO3MINNA — JCHApapii,
bpyTiteTym™m, BilleTYM, KOJCKIIHHI IUISHKH, MiciieBa (uopa, reorpadidyi IUISHKY,
HABYAJIbHUH CaJ, albIliHAPIi, cali OKPEMHUX KYJIBTYp, Caj KBITiB, Ta 3a MPUHIUIIAMU
PO3MIIIICHHS POCIMH Y KOJEKI[SX CHUCTeMAaTUYHUM, OoTaHiKO-reorpadiuHuii,
€KOJIOT1YHUH, JTaHAITad THUMN.

TepuTopiaibHi ~ CHUCTEMH  JCHAPONAPKIB  XapaKTEPU3YETbCS  BHCOKUM
MOKa3HUKOM €CTETUYHOI MPUBAOIUBOCTI, HASIBHICTIO PIAKICHUX MPEACTaBHUKIB (IIOpH
Ta (payHH, YHIKJIBHUX Te€OMOP(OJIOTIYHUX CTPYKTYp, IIHHUX IMaM’ STOK MPUPOAH 1
npocto JaHgmadTHUX KOMIUIEKCiB. HeBim’eMHUM  elleMEHTOM Oyab  SIKOTO
JEHPOJIOTIYHOTO MAPKY, HE3aJEKHO BiJ MPOUI0 HOro MisUIbHOCTI, € €KCIO3UIIIHHI
ninstHkd - (konekuii  pociauH). Ilpore He Bci  HAacalKeHHS MOXHA BBaXKaTH
excrio3uiiauMu. Jlo ocTaHHIX OyayTh BIJHOCUTHCS POCIHHH, SIKI 3pOCTalOTh B
YMOBaX BIIKPUTOTO Ta 3aKPUTOTO IPYHTY (OpaHKepei, TeTTUIll, TAPHUKHU TOIIIO), K1 €
Oe3rnmocepelHbO 00 €KTOM HAyKOBO-JIOCTITHOI Ta HaBYaIbHO-JIEMOHCTPATHBHOI
TisTbHOCTI. BracHe 30HYBaHHS TEPUTOPIi MApKiB € OCHOBHUM OOMEXKEHHSIM 070
MPOBEJCHHS €KOTYPUCTUYHOI AISUTLHOCTI Ha IUX JiasHkax. Ha OCHOBI mpoBeneHux
JTOCHIPKEHb Ta aHaji3y JITepaTypHUX JKepes, HaMu po3polieHo KiacugiKallio
JIEHIPOTIapKiB.

Jennponapku kinacugikyrOTh 3a:

epo3mipamu: mani (o 20 ra), cepenni (20-100 ra), Benuki (100-500 ra), qyxe
Benuki (monaxa 500 ra);

e CTUJIEM TIJIaHYBaHHS: JTaHAMA(THI, peTyJsipHi, KOMOIHOBaHI,

®BJIACHICTIO: JIepKaBHI (3arajbHOACpKaBHI, MICIIeB1, efiepalibHi), TPUBATHI;

®XapakTepoOM MAISUIBHOCTI YCTAaHOBU Ta HAJEXKHOCTI /10 00 €KTY MPUPOJIHO-
3anoBigHOTO  (OHAY:  HAYKOBO-JOCHiJHI,  HaBYaJIbHO-HAyKOBi, = BUPOOHWYI,
KOMOIHOBaHI, BXOJSATh B CTPYKTypy OOT caqy, HalllOHAJIbHOrO MapKy, 6locepHOro
3aMoOBiTHAKA, IPUPOTHOTO MAPKY;

e XapaKkTepoM JaHAmadTy: JICOBI, JTy4Hi, TIPChKi, MApKOBi, KOMOIHOBAH;

®3a ApXITEKTYPHO-JIAHAMA(PTHOW CTPYKTYpOIO: ICTOPUYHI (Ha MICIi IMapKy,
caauoOm), J1icoBi (Ha MICIIi JIICOBOIO MacHBY), 3alPOEKTOBAHI;
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o pyHKIIISIMH: HAyKOBI, = HAyKOBO-TEXHIYHI,  OCBITHI,  peKpealiiiui,
MIPUPOOOXOPOHHI, MOy JISIIIIHI;

eTHIIAMU CKCIO3UIIIA: JeHapapiii, (PpyKToBuUH caja, KOJEKIiHHI JTUISTHKH,
MmiciieBa iopa, reorpadgidHi UISTHKY, ajlbIliHAPi, caj KBITIB, po3apii, TpaB’ THUCTHM
caJ, pO3CAJHMK, TEIUIMI, 3UMOBHH caj, ICTOPUYHI JUISTHKH, CaJ YYyTTIB,
eKCIIEpUMEHTAJIbHI JIJSHKU, JICOBl KYyJIbTYypH, CKBEp, CajJ IOHOTO MIdypiHIId,
HAI[IOHAJIbH1 OXOPOHIOBAJIbHI POCIUHH, « AHTTINCHKUN TTApK», TapTepHUil aMmpiTeatp,
JICOBHM 5Ip, TAJSIBHHA 3 POCIMHHICTIO IMEBHOTO PETiOHYy, PIAKICHI Ta PENiKTOBI
pOCIIMHU, OaraToOBIKOBI AepeBa, ICTOPUYHHN CaJl, BOJIONMA;

®[IPUHLIAIIOM PO3MIIIEHHA EKCIO3UIIi: OoTaHiKO-reorpadiyHi, €KOJIOT1YHi,
CHUCTEeMaTHYHI, JIJAaHAMAa(THI;

®I[IHHICTIO 00 €KTIB: My3€i, ICTOPUYHI OyJiBJi, aM’ SITKA apXITEKTYpH, I[IHHI
TEPUTOPIi, 1HIII [IHHI 00’ €KTH.

bepesHiBCchbkUil IEHAPONOTTYHHUM TAPK BIIHOCUTHCS JIO CEPEHIX 32 PO3MIpaMHu
JIEHAPONAPKIB, 13 JaHAMAPTHUM CTUJIEM TUIAaHYBaHHS HA TEPUTOPIi aHTPOTIOTEHHOTO
nauamadry, 3a 60TaHiKo-reorpaiYHUM MPUHITUIIOM, Ta CHCTEMAaTUYHUM MPUHITUATIOM,
0e3 BpaxyBaHHS EKOJIOTIYHOTO NpuHIMMY. [leHTpanbHy aner BXiJAHOI YaCTHHH
MepeTUHAE BEJMKA KIJIbLIEBA Jopora, 00a014 sikoi po3MillieHi Tpynu Forsythia europaea
Degen & Bald, Deutzia scabra Thunb., Spirea salicifolia L., Sorbaria sorbifolia (L.)
A.Braun, Chaenomeles japonica (Thunb.) Lindl. ex Spach., Rhus typhina L.,
Physocarpus opulifolius (L.) Maxim., Picea pungens Engelm.,a Takox 1HIII JUISTHKH,
TaKi SIK: MOAYJIBHHI caji, TaM’ITHI MMOCaJKU, CaJl BUTKUX POCIIUH, 301pHI €K30TH.
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Puc. 2. Cxema 30HyBaHHs Bepe3HIBCbKOI0 1eHAPOJIOTIYHOIO MAPKY:
1-perioH niciB piBHUH Ykpainu; 2-Anownis, Kuraii; 3-30ipHi ek3otu; 4-Kapnaru,
5-Amepukancbkuit perion; 6-Cepenns Asis; 7-Kpum; 8-Kaskas; 9-bepeszopuii raii;
10-Cubip; 11-Jlanexuii Cxin; 12-Bep6oi; 13-Cap xacmuHiB; 14-by3kapiii
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[IpoanamnizyBaBim jaesiki aeHaponapku Ilonpiii Ta Ykpainu, BCTAHOBIICHO, 1110
TEepUTOpiajgbHa OpraHi3allisl € BAKIUBUM €JIEMEHTOM JIJIS TIOAANIBIIIOTO PAIliOHAIEHOTO
GyHKIIIOHYBaHHS Ta PO3BUTKY JAeHAponapky. BaxmuBum ¢dakropom  ans
TEPUTOPIANIbHOI OpraHi3alii AeHIPOJIOTIYHUX MapKiB € 30HyBaHHsI. Hamu BusiBieHo,
0 OUIBIIICTh JOCIHIJDKYBAaHUX JICHIPOIAPKIB, 32 OCHOBY OpTraHi3aili TepuTopii
BUKOPHUCTOBYIOTh 30HYBaHHSI TEPUTOPIl 3a EKCIO3UIIIIHUMHU 30HAMHU, NPOTE MACSKI
JIEHAPONApKHU MaroTh (DyHKIIOHAJIbHE 30HYBaHHS. bepe3HIBCHKHUM ACHAPOJIOTTYHUN
MapK CTBOPEHHM 3a OOTaHIKO-TeorpadiuHUM Ta CHUCTEMaTUYHMM MPUHIUIAMH, 32
eKCIO3UIIIMHNM 30HYBaHHsAM TepuTopii. [Ipomonyemo mnpoBectu (yHKITIOHATBEHE
30HyBaHHA TepuTopii bepesHiBchkoro nenaponapky. BiamosigHo no 3akony Ykpainu
«IIpo mpupomHO-3amoBiAHUI (OHA» Yy IITyYHUX 3aMOBITHUX MapKax BHILIAIOTH
4OTHUPHU (PYHKITIOHAIBbHI 30HU: 3anoBIAHY (5-15 %), HaykoBy (15-25 %), ekcrio3uiiiny
(5-10 %) 1 agmiHicTpaTuBHO-TOCTIOAapchKy (50-70 %) [11].

[IpoananizyBaBim (yHKIIOHAJIBHE 30HYBAaHHS JUISl IITYYHUX 3alOBITHUX
MapKiB, Ha TepuTopii bepe3HIBChKOro AEHIPOJOTIYHOTO MAPKYy MPOMOHYEMO
TEPUTOPIIO PO3CATHNUKA, TETUTHIIH TA YaCTUHY JUISTHKY BEpOOBUX BITHECTH /10 HAYKOBOT
30HH, 110 Oy/Ie CKIaaaTuch 15 % Bia 3araapHOI IO IEHAPOTAPKY; MIISTHKY 301pHIX
€K30TiB, fKa pO3TallloBaHa y JMdalieKiil BiJg BXIJHOI YAaCTHHM TMApKy Ta I103a
€KCKYpCIHHUM MapHIpyTOM 0 3amoBiAHOI 30HH — 5 %; 00’€KTH aJAMIHICTPAaTUBHOTO
MPU3HAYCHHS TPOMOHYEMO JI0 aJMiHICTPATUBHO-TOCIONAPCHKOI 30HHW, BCI 1HIII
HacaJKeHHS — eKCo3uIliiiHa 30Ha — 75 % (puc. 3). Huni mpoGiemu ekoJorii, OXOPOHH
npupoan, 30epekeHHs 010pI3HOMAHITTS CTAlOTh Jefalli akTyalnbHIImMMH. Bigomo, 1110,
€KOJIOT1YHA CUCTeMa CTIHKIIlIa, TO/I1 KOJIU BUO0BE PI3HOMAHITTS € YUM OUIBIIIHM.

7 6ynisni

[:] a[MIHICTPaTUBHO-TOCNOAAPCHLKa
aoHa

HayKkoBa 30Ha
|:] 3anosigHa 3oHa
-exacoauuinua 3oHa
[ ] sonoitma

4

Puc. 3. ®ynkuionajibHe 30HyBaHHA bepe3HiBCbKOro JeHAPONApKY
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OcHOBHOIO MeTOI bepe3HIBCHKOTO JACHAPOIAPKY € 30€peKEeHHS 1 PO3IIUPEHHS
KOJIEKIIIi JIepeB, YarapHUKIB, OCOOJUBO PIIKICHHUX, SKI 3HAXOJATHCS IiJ 3arpo30i0
3HUKHEHHS, a TAKO)K €K30TUYHHUX Ta 1HIIHMX 00’ €KTIB, SKi MAlOTh HAYKOBE, HaBYaJIbHE,
MIPUPOJTOOXOPOHHE 1 KYIbTypHE 3HaueHHsA. HaMu BCTaHOBIEHO, IO ICHAPOMApPK
ciayrye 0a3010 HayKOBO-JOCIIIHHUIIKMX POOIT 13 BBEACHHS Ha PIBHEHIIMHY Ta B
VYkpaincbke Ilomiccs BUAIB AEpEBHUX POCIMH, PI3HOBHUIB 1 ()OPM aBTOXTOHHOI Ta
IHTPOIYKOBAHUX JEHAPOQIIOPH, IO € IIHHUMH JJIsI 3€JICHOTO OyIiBHMIITBA 1 JIICOBOTO
rocrojapcTBa 1 MeIuIMHN. HacamkeHHs JeHIpOnapKy € €TaJOHOM sl OPIBHSHHS
Ta TIEPEBIPKA BHUIIOBOTO CKJIAy JCPEBHHUX POCIHUH, SIKIi BIPOBAIKYIOTHCS B 3EJICHE
OyIiBHHIITBO 1 JTICOBE TOCTIOAPCTRO.

Y 1979 p. Ha TepuTOpii KONEMKY OyJI0 CTBOPEHO KOJIEKI[IIO JEPEBHUX POCIIHH,
ska Oyna mpencrasiieHa 1533 TakcoHaMu Ha piBHI BULLY, ajie, ctanoMm Ha 01.01.1986 p.,
iX KuIbKicTh 3MeHImmiIacs 10 1350 takconiB [12]. OmHi€0 3 NpUYMH 3MEHIICHHS
KUTBKOCTI KOJIeKIIi Oysjo Te, 10 B Mpolleci akiiMaru3alii Ta ajanTalii 4acTHHY
JIEPEBHUX POCIMH OyJ0 BTpauye€HO, OCOOJMBO cepell NpEICTaBHUKIB SMOHO-
Kuraiicekoro periony, KaBka3zy, Cepennpoi A3zii. Takum unnoM, y 2004 p. Konekuis
JIeHaponapky HamuyBana g0 850 TakcoHIB, a 3a pe3y/ibraraMu I1HBEHTapH3allii,
npoBeaeHoi B 2008 porii, y KonekuiitHoMy GOHI1 JeHIPONapKy 3aIUIIMINCS JEPEBHI
pocCauHU, sKi mpeacTaBsum g0 750 BUIIB, MO HaJEXaau 10 2 KiaciB, 45 ponuH,
122 ponis, a, 3a nanumu 2009 poky, — 10 37 ponun 1 102 ponis aepeBHUX pociut. Ciizn
3a3HAUUTH, 1110 B 3arajibHy KiJIbKICTh HE OyJ0 3ally4eHO TaKCOHH 3 HE3aBEPIICHOIO
imeHTrdikaiiero Ta pocauHU 13 po3camHukiB [8]. Ha ocHOBI mpoBeneHOro aHamizy
JUHAMIKM KUIBKOCTI TaKCOHOMIYHOTO CKJIaay, BapTo 3ayBaxkutd, 1o y 2010 pomui
KUTBKICTh TAKCOHIB Ha PiBHI BUIY 3MeHImiIacs 10 720, saxi Hanexanu 10 116 pomnis, a
nicast yrouHeHHst y 2012-2013 pokax Oyino BHUSBJIEHO II€ MEHILE — 3 yCi€l KOJEeKIii
3anummiocs 511 TakcoHiB, iK1 Hajexarb 10 95 poais Ta 32 poaus. binbiia ix yacTuHa
(86%) mpencraBnse Biamin Magnoliophyta, a Omuspko 14 % — Pinophyta.
HaiiuucneHHimmmu poiaMu 3a KiTbKICTIO TAKCOHIB HA PiBHI BUAY Y JIEHIPOKOJIEKIIIT €
Taki: pix Betula L., sxuii Haniaye 61u3bko 38 TakcoHiB, Spiraea L. — 30, Salix L. —32
Ta Acer L. — 25 TakcoHiB Ha piBH1 Buay. Ponu Philadelphus L., Syringa L., Berberis L.,
Fraxinus L., Crataegus L. micTsaTh 13-19 TakcoHiB. Y KOJIEKIIIAX ISHIPOTAPKY 3pOCTAE
CIM BU/IIB JIEPEBHUX POCIIMH, 1110 3aHeceH1 10 UepBoHOT kHUTH YKpaiHu, a came: Betula
obscura Kotula, Taxus baccata L., Pinus cembra L., Fraxinus ornus L., Quercus cerris
L., Syringa josikaea J.Jacq. ex Rchb., Staphylea pinnata L. Ta omun Bun
riOpUIOreHHOTO TOXO/KeHHsT — Larix polonica Racib. Born cranoBusats 1,6% Bin
3arajJpbHOl BHJIB JEPEBHUX POCIWH, MPEACTABICHUX Y KOJICKINT JIEHIPOIapKYy.
OcCK1IbKM HaCaJKEHHS JACHAPOIIAPKY € HaBYAJIbHOKO 0a3010 JJIsI MIATOTOBKH (haxiBIliB
JIICOBOTO TOCMOAAPCTBA, HAOUHUM MOCIOHUKOM JIJIs CTYJEHTIB PiBHEHIIIMHU, a TaKOXK

YYHIB IIKUJI TPY BUBYEHHI 010JI0T11, O0TaHIKY 1 TPUPOIHUYUX TUCLHMILTIH MPOMOHYEMO
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CTBOPHUTH CIIeIliajli30BaHUN HaBUAJIbHUM (1J1s1 CTYACHTIB Ta YUYHIB IIKLI) €KOJIOTIYHUN
MapuIpyT, U1 BIATIOYUHKY YUHIB KOJIEIKY, )KUTEIIB M. bepesHe, a Takox rocteii kparo,
MU TPOMOHYEMO PO3POOUTH TYPUCTUYHHI eKoOoT1yHUI MapiipyT. Crieniani3oBaHui
MapmipyT (puc. 4) po3poOsieHnl 3 peKpealifHO-eCTeTUYHOT Ta 1HPOPMAIIHHOT TOUKH
30Dy, @ TAKOXK 3 YpaxyBaHHSIM MPUPOIHUX OCOOIMBOCTEN TepUTOpIi. 3aMpOnOHOBAHUIMA
MapIIpyT MaTUMe OLIbII TPUBAOIMBUN BUIVISIA Y BECHSIHHM MIEPi0, i Yac [BITIHHS
Oy3Ky, 4yOyIITHUKIB Ta 1HIIUX.

Puc. 4. Exosnoriuyaunii mapmpyt Nel

[Ipore BmiTKY AeKopaTuBHUMN ePeKT OymyTh 3a0e3euyBaT XBOWHI POCIUHHU, K1
4acTo 3yCTPIYaTUMYThCS BIJIBIyBauaM ITij] 4ac MPOXOJKEHHS €KOJIOTTYHOI CTEKKHU.

MapuipyT Mae moyaTok y BXIJHIA YaCTHUHI bepe3HIBCHKOTO JIICOBOTO KOJEIKY
7€ MOYKHA TTOOAYNTH €JIEMEHTH TOMIapHOTO MUCTEITBA Ta IepeBHUX pociuH. [TyHKT 1.
CraBok 3a HaBYaJIbHUM KOPITyCOM KOJICJDKY, Ol SIKOTO BIABIAyBadl 3MOXYThb
MTOMIUTYBaTHUCS JebeasiMu Ta TuKUMH kaukamu. [TyHkT 2. Po3apiit, Ha TepuTOpii SKOTO
BiamrToBanuii (poutan. Tepurtopist po3apito eKOpaTUBHA ITiJl Yac IBITiHHS, (POHTAH,
AKUM He (QYHKIIOHY€, MO)XHAa BHUKOPHUCTAaTH JJIi BCTAHOBJICHHS 1H(OpMaIiiiHux
CTEH/IB, MPO POCIHHHU, 5Kl 3pocTaroTh Ha Mk aurstHIl. Ilynkt 3. botaHiko-
reorpadiunnii perion «Kapkasz», ae mnpencraBieHo Onu3bko 64 BuaiB 1 Gopm
KaBKa3bKoi (priopu. Y 1IbOMY IMYHKTI BIJBITyBaul 3MOXKYTh MOOAYUTH TPyMy 13 TPhOX
ex3eMIusIpiB Abies nordmanniana (Steven) Spach, siki MalOTh JEeKOpATUBHUN BUTJIS
Ta € YyJIOBUM MICIE BIATNOYMHKY. Y Ifl IIJISHII MPOMOHYEMO BCTAHOBUTH JIAaBU IS
KOpOTKOuacHOro BiamouumHky. Ilynkr 4. bepe3oBuil rail, B sAkoMmy 310paHO
MPENCTaBHUKIB pofy Betula 13 pi3HUX KOHTHHEHTIB CBITY. BiaBiayBaui 3MOXYTb
O3HAHOMUTHCS 3 LIKaBUM EK3EMIUISIPOM, TaKUM SIK Oepesa marepoBa, Ta il GopMu —
3axiJlHa 1 KEHilChbKa, SKa JeKopaTuBHa cBo€rw Koporo. IIyHkr 5. boraHiko-
reorpadiunmii perion «Cepenns A3is» npeacTaBieHuil 01u3bko 70 BUIaMU JePEBHUX
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POCJIWH, 3 HUX, 3yIIMHUBIIMCH Ha I1i JIUISHIN, MOXKHA nodauntu Picea schrenkiana
Fet.M., Quercus libani Oliver., Populus bolleana Lauche., Acer turcestanicum Pax.,
Betula pamirica Litw. Ilyakt 6 boraniko-reorpadiunuii perion «Kapnartmy»
MIPEICTABICHUIA aBTOXTOHHUMHM BUJIAMH POCIHH NpupoAHoi (paopu Kapnar Ykpainu.
VY 1bOMy IyHKTI BiJIBilyBadl 3MOKYTb CIIOCTEpiraTH, rpymny pociun Picea abies (L.)
H.Karst., TyT npononyemo BctaHoBUTH anibTaHKy. [IyHkT 7. Caj skacMUHIB, Jie 3pOCTa€e
OMM3pKO 25 BHUIIB 1 COPTIB KacMHHY, Ji€ BIJIBiAyBaul 3MOXKYyTh O3HAMOMUTHCS Ta
MOMIITYBaTHUCS IPOCTUMU, MaXpPOBUMH, O1IMMHU a00 KOBTYBAaTUMH KBITAMH, SIK1 MAIOTh
npueMHuit apomar. [Iynkr 8. OrmisagoBuil MaiiiaH4uK, Ha SKOMY BIJBiTyBadl 3MOXKYThb
BIJIMIOYNTH, & TAKOK TTOMIJTYBATHCS BUTJISAOM Ha JCHAPOTApK.

ITynkr 9. Cipinrapiii, 1e Ha Tepacax, Mo Oeperax BEpXHBOIO CTaBKa, PO3MILIECHO
rpynamu 24 Buju Oy3Ky, BIABIAyBa4l 3MOXKYTh HACOJOJUTHUCS WOTO JOBrOTPUBAIUM
1BiTIHHAM HaBecHi. [IyHkT 10. AMepuKaHCHKUN perioH Hanmiuye Onu3bko 150 BUIiB
JIEPEBHUX POCIIMH, 3yTUHUBIIUCH TYT, BIJIB1IyBa4l O3HAMOMIISTECSA 13 popmamu Tyi -
Thuja occidentalis f. ericoides Hoopes, Thuja occidentalis f. Aurea, Thuja occidentalis
f. Globosa Gord, Ta iHmMMEU Buaamu pocnuH: Pinus banksiana Lamb., Pinus cembra
L., Pinus contorta L. Ilyukr 11. boraniko-reorpadiununii perion «/lanexuii Cxiny», ae
B1/JIBIlyBa4i 3MOKYTh BIJIIOYMTH y 3aTIHKY Ha TaJIsIBUHI.

MapuipyT mpoTsSKHICTIO 2,2 KM 3aKIHUYEThCS Y BXIAHINA 4YacCTHUHI TEPUTOPIi
Kone/mKy. [pyruit cremianizoBaHUil HaBYaJIbHHI EKOJIOTIYHHUM MapmpyT (puc.S)
po3po0iieH0 3a OOTaHIKO-TeorpadiuYHUMH PEriOHaMH JIJIsi CTYIEHTIB KOJICIDKY, IX
HAOYHOTO BUBUCHHS XBOWMHHX JIEPEBHUX pOCiuH. [lounHaeThCcst MapipyT Ha TEPUTOPIT
KOJICIKY, a caMe BiJl HABYAJILHOTO KOPITYCY.

Puc. 5. HaguaibHuUi1 eKoJI0TrTYHUI MapuipyT Ne2
[Tynxt 1. boraniko-reorpadiunuii perion «Cepemns A3is», 1O€ CTYAEHTH
3MOXKYTh 03HAHOMUTHUCS 3 PI3HUMHU BUJIAMU POCIIWH POAY suliBeub Juniperus sabina L.,
Juniperus virginiana L. Ilynkr 2. boraniko-reorpadiunuii perion «Kapnaruy, sikuit
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Hajiuye pociauHu poxaiB Abies, Picea. Ilynkt 3. botaHiko-reorpadiuHuii perioH
«AMepukay. 3yNUHUBIIKNCH HA I AUISHII MapUIpyTy, CTYACHTH O3HAWOMIIATHCA 13
HaWOUIBIIOI KUTBKICTIO XBOWHUX BUIIB pocinuH Abies balsamea (L.) Mill., Abies
concolor (Gordon) Lindl. ex Hildebr., Tsuga canadensis (L.) Carriere, Pseudotsuga
menziesii (Mirb.) Franco., Picea abies (L.) H.Karst., Picea asperata Mast., Picea
engelmannii Parry ex Engelm., Picea glauca (Moench) Voss., Picea mariana (Mill.)
Britton, Sterns & Poggenb., Picea pungens Engelm., Picea rubra (Du Roi) Link., Pinus
banksiana Lamb., Pinus contorta Douglas ex Loudon., Pinus contorta Douglas ex
Loudon, Thuja occidentalis L., Thuja plicata Donn ex D. Don. Ilyakt 4. BoraHiko-
reorpagiunmii perion «Kpum», B IKOMY CTYI€HTH 3MOXYTh 03HAHOMHUTHUCS 13 BUAAMU
pociuH, TakuMu gk Taxus baccata L., Pseudotsuga menziesii f. viridis (Schwer.)
Aschers. et Graebn, Juniperus communis L., Pinus nigra Am., Pinus pallasiana Lamb.
[Tynkr 5. boraniko-reorpadiunuii perion «KaBkasz», B Iili JUISHII MPOIMOHYEMO
BCTAHOBUTU JIaBY JIJIi KOPOTKOYACHOTO BIJMOYMHKY 1 MOBTOPEHHS POCIHH. Abies
concolor (Gordon) Lindl. ex Hildebr., Abies nordmanniana (Steven) Spach.,
Pseudotsuga menziesii (Mirb.) Franco., Picea abies (L.) H. Karst., Metasequoia
glyptostroboides Hu & W.C.Cheng, Pinus sosnowskyiy Nakai. [lyakt 6. boraniko-
reorpadiunnii perion «Cubip» Picea obovata Ledeb., Picea rubra (Du Roi) Link.,
Pinus sibirica Du Tour., Pinus wallichiana A.B. Jacks., Ilyakr 7. bortaniko-
reorpadgiuamii perion «lanexuit Cxin» 1€ CTyIEHTH 3MOXKYTh 03HAHOMUTHCS 13 Abies
holophylla Maxim. Ilynkr 8. [liasHKa TOJOBHOTO BXOAYy B JeHIpomapk, Picea
engelmannii Parry ex Engelm., Juniperus sabina L., Pseudotsuga menziesii (Mirb.)
Franco., Metasequoia glyptostroboides Hu & W.C. Cheng. MapuipyT npOTsS»KHICTIO
2,0 KM 3aKiHUy€ThCS OUIS HABYAJIBHOTO KOPIYCY KOJICIIKY.

OOroBopeHHsi OTPUMAHMX Ppe3yJbTaTiB. J(EHIpOJOriuyHI MapKu €
MIPUPOTOOXOPOHHUMH yCTAaHOBAMH, B iX 3aBIaHHS BXOIWTHh CTBOPEHHS CIICIIabHUX
KOJICKI[IHl POCIIMH B IUISIX 30€peKeHHs 1 30aradyeHHsi POCIMHHOTO PI3HOMAHITTS CBITY,
a TaKOXX 3/IMCHEHHS HAYKOBO1, HABYAJIbHOI Ta MPOCBITHHUIILKOI AisUTbHOCTI. Teputopii
JEHAPOJIOTTYHHUX MAPKiB MPU3HAYAIOTHCS TUTBKH JIsl BAKOHAHHS 1X TIPSMUX 3a/1a4, IPH
OMY 3€MEJbHI AUISIHKMA TMEpPeNarThcsi y O0e3CTpOKOBE (MOCTIMHE) KOPHUCTYBaHHS
JIEHIPOJIOTIYHUM TapKaM, OOTaHIYHUM cajlaM, a TaKOoXX HayKOBO-JIOCIHIJIHUM abo
OCBITHIM yCTaHOBaM, BiJlaHHI SKUX MepeOyBalOTh JEHIPOJIOTIYHI  IMapKH.
TepuTopiallbHl CUCTEMHU JIEHIPOIAPKIB XapaKTEPHU3Y€E€TbCS BHUCOKUM IMOKa3HUKOM
€CTEeTUYHOI MPUBAOIMBOCTI, HASBHICTIO PIAKICHUX TPEICTaBHUKIB ¢uiopu Ta ¢dayHH,
VHIKQJIbBHUX TeOMOP(DOIOTIYHUX CTPYKTYp, IIIHHUX IaM ATOK MPUPOAM 1 MPOCTO
naHAma@THIX KoMIUiekciB. HeBil’eMHUM eTeMEeHTOM Oylb SIKOTO JICHJIPOJIOTIYHOTO
napKy, He3aJIe)KHO BiJl MPOdUII0 HOTO JiSTILHOCTI, € €KCIO3UIIINHI AUISTHKH (KOJICKITT
pociuH). bepe3HIBCbKUM JEHIPOJIOTIYHUN TapK BIAHOCUTBCA 10 CEPEAHIX 3a

pO3MipaMH JICHJIPOTNAPKIB, 13 JIAHAMIAQTHUM CTUJIEM IUJIJaHYBaHHS Ha  TEpUTOPIi
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aHTpONOTeHHOoro JaHamadry, 3a OoraHiko-reorpadgiyHuM MPUHIIUIIOM, Ta
CUCTEMaTHYHUM TPUHIIUIIOM, O€3 BpaxyBaHHsS €KOJIOTIYHOTO mpuHIMITy. Hamwu
BUSIBJICHO, IO OUTBIIICTH JOCTIHKYBAaHHX JACHAPOMAPKIB, 32 OCHOBY OpTraHi3allii
TEPUTOPii BUKOPUCTOBYIOTh 30HYBaHHS TEPUTOPIi 3a €KCIO3ULIMHUMHU 30HAMU, TIPOTE
NesKl  JEHJAPOMapKu  MawTh  (yHKI[IOHaJIbHE 30HYBaHHSA.  bepe3HiBChKHil
JEHIPOJIOTIYHUI TIapK CTBOPEHUH 3a OoTaHiKO-TeorpadiyHUM Ta CHUCTEMATHYHUM
NPUHIIMIIAMH, 32 €KCIIO3UIIIMHUM 30HYyBaHHAM TepuTopii. Hamu BcTaHOBI€HO, IO
JEHIPOMapK CcIIyrye ©0a3010 HAyKOBO-AOCTIAHUIIBKUX pOOIT 13 BBEACHHA Ha
PiBnenmuHy Ta B Ykpainceke Ilomiccs BUIIB IEPEBHUX POCIUH, PI3HOBUAIB 1 hopM
aBTOXTOHHOT Ta I1HTPOAYKOBAHUX JEHAPOGIOpH, M0 € I[IHHUMH IS 3€JIECHOTO
OyIIBHMIITBA 1 JIICOBOIO TOCHOJIApCTBa 1 MeauuUMHUA. HacapKeHHs OEeHIpOIapKy €
€TaJIOHOM /I TOPIBHSIHHA Ta TMEPEBIPKU BHUJIOBOTO CKJIAAy JAEPEBHUX POCIHH, SKi
BIIPOBA/KYIOTHCSI B 3€JIEHEe OYIIBHMUIITBO 1 JIICOBE TOCIONApPCTBO. TakuM YHWHOM
pe3yabTaraMu  HalluX  JOCHIDKEHb  Oylno  JoBeneHo, 10  bepe3HIBChKHiA
JEHAPOJIOTIYHUM TapK — YHiKanbHa nepiauHa 3axinHoro Ilomices Ykpainu, a iforo
YHIKaJIbHa TEPUTOPIS Ma€ pe3epBU IIOAO ii OpraHizallii Ta y10CKOHAJICHHS.

BucHoBku.

1. JocnipkeHHssMu BuAiieHO 11 o03HaK, 3a SIKUMH MOXXHa Kiacu(piKyBaTH
JIEHAPONAPKHU: PO3MIpaMu, CTHIIEM IJIaHYBaHHS, BJIACHICTIO, MiAMOPSIAKOBAHICTIO JI0
YCTAaHOBH, AapXITEKTYpPHO-TAHAIIA(PTHOI CTPYKTYPOI, XapakTepoM [isNIbHOCTI,
TUMAMHU C€KCIIO3UIIIA, TMPUHIIUIIOM PO3MIIICHHS E€KCITO3MIlIN, I[IHHICTIO 00 €KTIB Ta
iHIme. BcraHOBIIGHO, MO TEpeBaXKarOTh JCHAPONAPKH CEpeaHl 3a po3MipaMH, 3a
0oTaHiKo-reorpayHUM MPUHLIHUIIOM PO3MILIEHHS €KCHO3ULIM, JaHAmadTHi — 3a
CTWJIEM IJIaHyBaHHS, 32 (PYHKIIISIMU — HAYKOBI Ta HayKOBO-JIOCIIAHI.

2. BctaHoBieHo, 110 oOpradi3amis JCHIPOMAPKIB 3BOAUTHCA JO TICBHOI
HOPMAaTHBHO BU3HAYEHOI 1l — TEPUTOPIAIBHOTO MIJIaHYBaHHS (3€MJIEBIIOPSIAKYBaHHS).
TepuropianbpHa opraHizailis € BXXJIMBUM €I€MEHTOM JJISI TIOIATIBIIIOTO PAI[IOHAIEHOTO
(GyHKIIIOHYBaHHS Ta PO3BUTKY JCHIPOMAPKIiB.

3. loBeaeHo, 110 0THUM 13 BaXJIUBUX (PaKTOPIB sl TEPUTOPIaIbHOI opraHizaiii
JNEHAPOJIOTIYHUX MapKiB € 30HyBaHHS. bepe3HIBCbKUM NEHIPOJOTIYHUN MapK —
ITYYHO CTBOPEHUH TMapk 3a OoTaHiKO-TeorpaiuHuM Ta CHCTEeMaTHYHUM
MIPUHITUIIAMH, JIe IPOBEACHO 30HYBAaHHSI BIATIOBITHO 1O €KCTIO3UITIH.

4. TIpoananizyBaBilu TEPUTOPIATLHY Oprasizarito bepesHiBcbkOro
JEHAPOJIOTIYHOTO TIApKy MPOMOHYEMO TMPOBECTH (PYHKI[IOHAIHHE 30HYBaHHS
TEePUTOPIi Ta BUAUIMTH Takl 30HU: HAYKOBY (15 % Bia 3aranpHOI IO ACHAPOTIAPKY
— TEPUTOPIA PO3CaTHUKA, TCTUTUIh Ta YACTUHA JIUISTHKYA BepOOBUX ), 3anoBiAHY (5 % —
IUISTHKA 301pHUX €K30TiB), aAMIHICTPaTUBHO-TOCIOAAPCHKY 30HY (5 %) — 00’ekTH
aJIMIHICTPATUBHOTO MPU3HAYCHHS, eKcro3ulliiny — (75 %).
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5. 3a pesyabpTaramMu JOCIHIKEHb Ha Teputopli bepe3HiBChKOro ASHAPOIApKY
3alpONOHOBAHO CTBOPHUTH JBa MAapUIPyTH: CIEHiadi30BaHUN HaBYAIbHUN (11
CTYJCHTIB Ta y4YHIB IIK1JI) €KOJOTTYHUNA MapmpyT npoTskHicTio 2,0 kM (1 roguna 20
XBUJIMH), IO Ma€ JIeB’SITh 3YNMHHOK Ta PEKPearifHo-eKOJOTIYHHA MapIipyT
npotspkHicTIO 2,2 kM (1 roaumHa 30 XBWIMH), TPU3HAYCHUH [JI1 MEIIKAHIIB Ta
TypHuCTiB MicTa bepesne, skuit Mae 11 3ynunok. J{jsa Ouibmioi iHGOpMaTHBHOCTI Ha
MapHIpyTax €KOJOTTUHHUX CTEKOK CJI1Jl BCTAHOBUTH 1H(OpPMaIIiiiH1 IIIUTH, JIaBH, CTOJIH,
aJIbTaHKH.
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TERRITORIAL ORGANIZATION OF THE BEREZNIVSKYI
DENDROPARK

The problems of ecology, nature protection, preservation and increase in biodiversity of the
environment, which are becoming more and more urgent in the conditions of military aggression, are
highlighted. The main social trends in the development of the Bereznivskyi Dendrological Park are
analyzed in terms of the formation of ecological consciousness and ecological culture as a component
of the ethnos of the modern Ukrainian mentality, which is a formative basis for the formation and
development of European values in modern Ukraine. The ecologically-forming role of the
Bereznivskyi Dendropark as a value-forming ecological pearl of the West Polissia zone of Ukraine
has been confirmed. It has been proven that the Bereznivskyi Dendrological Park is an ecological
center for the education of civil ecological consciousness and the formation of ecological culture in
modern citizens of Ukraine, as well as nature conservation approaches to the preservation and
reproduction of the nature of the native land. It has been established that the Berezniv Dendrological
Park is a territory where various types of plants are cultivated, including rare ones. It was highlighted
that the Bereznivskyi Dendropark in its unique structure is exactly the corner where you can
appreciate the unique creativity of Mother Nature, next to which beautiful decorative structures,
sculptures, artificial reservoirs are created. The environmental protection, educational, social-
formative, recreational value of the Bereznev dendrological park in the aspect of sustainable
development of the urbanized areas of the city of Berezne was evaluated.

Key words: arboretum, territory, organization, nature, rare species, recreation, protection,
environment, sustainable development, structure.
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L Vkpaincokuil nayko80-00Ciionuil incmumym 1ico8020 20Cno0apcmed ma a2ponicomeniopayii
p y )y p P pay

im. I'. M. Bucoywvroeo, m. Xapxis, Yxkpaina

3ATOTIBJISI TA PEAJIIBALIISI NPOAYKIIE KPYIJIOIO JIICY B YKPATHI IIJ] YAC
IIUPOKOMACIITABHOI POCIMCBKOI ATPECII

Punokx oepesunu 6 Ykpaini, xpim kiimamuuHux npobiem ma HecmabOilbHO20 CMAHY
nPUPOOHO20 Ccepedosuyd, 3apasz 8i04Y8ae He2AMUBHUL 8NIUE 080X HOBUX (haKMOPI8: BilicbKO6UX Oill,
ma cknaonowie, wo eunuxau y 2021-2022 pp. nio yac opeauizayitinoco peghopmysanHs YRpasiinHs
0epacasHo2o cekmopa Jnicoeocnooapcvkoi eanysi. Ilonepedne oyinumu 3acanvHe eKOHOMIYHe
cmanosuwa cy0'ekmie 6HYMpIUHb020 PUHKY OePeGUHU KPAiHU MOJCHA Yepe3 aHali3 OUHAMIKU
00ca2i8 3aeomieni ma peanizayii Kpy2i02o 1icy — OCHOBHO20 CUPOBUHHO20 pecypcy Ol KOMNIEKCY
0epegoobpooHux ma inwux 2anyzei. Omowce 015 8UBYEHHS OUHAMIKU yux nokasHukie y 2021-2022 p.
ma GuUAGIEeHHs MeHOeHYill NPONo3Uyii ma NONUMY HA PUHKY OepeGuHU YKpaiHu 6UKOpUCmOo8y8au
Memoou abCmpakmuo-102i4H020, 102IKO-AKICHO20, CUCMEMHO-CMPYKMYPHO20, NOPIGHANLHO20 mMda
EeKOHOMIKO-CIAMUCMUYHO20 AHANI3y,  CUHme3y, mMabIuyHo20 ma 2papiyHo20 MOOeN08AaHHs.
Bxionorw ingopmayiero ons amanizy cuyeysanu 3akonooasyi akmu Yxpainu, 36imui mamepianu
Hepoicasnozo acenmemaa nicosux pecypcie Yxpainu, mamepianu J]epicagroi ciysicou cmamucmuxu
Ykpainu ma Inmepnem-pecypcie, a makooc Haykosi nyonikayii. Haeedeno Oamni uo0o
HEPIBHOMIPHO20 MePUMOPIanbHO20 PO3MIUeH Sl OepesHUX pecypcie 8 Ykpaini, 0e nanpuxnao, 35 %
(8 obnacmeu) 3naxooumscs y maidce Oeznicnoi Cmenoguii npupoOHiul 30Hi, WO 00YMOBNI0E
ougepenyiayito nicopecypcrozo nomenyiany Yxpainu 3a npupoonumu sonamu (Ilonices, Jlicocmen,
Cmen, Kapnamu). Posensinymi cyyacHi mexauizmu npuddanHs npooykyii 0inoeo2o Kpyanoeo aicy ma
NAIUBHOT OepeBUHU IO 0ePHCABHUX MA KOMYHAILHUX 1iCO20CHO0APCLKUX NIONPUEMCIE PIZHUMU
epynamu cnoxcusadis. 3'scosano, wo 6iticbkosi 0ii' y 2022 p. HecamusHo no3HaAYUIUCy 8 Ykpaini Ha
obcsizax 3azomieni 0in06020 Kpyanoeo nicy (3uuscennsa Ha 9,5 %), ocobauo xeotinux nopio
(3menwennss na 28,3 %) ma Hasnaku, npuzeeiu 00 3POCMAHHA 3A20Mi6lI NATUBHOI Oepesut
(na 2,8 %).

Oonak, y medcax npupoOHUX 30H HaubOiibule NAdiHHA 00CA2I8 3a20MiGNi Kpy2i020 1icy y
2022 p. siodynocsy y Cmenogutl npupoowuii 3oui — 37,9 %, y Jlicocmeny éono cmanosuno 11,3 %, y
Lonicci— 9,6 %, a niosuwenns na 0,4 % eusnaueno nuue y Kapnamcwvkomy peioni, oe He npoxoounu
botiosi Oii.
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Hazonoweno na xopensayii misic NOKA3HUKAMU 3HUNCEHHS 00CA2I8 3a20MIBTT KPY2l020 Nicy 8
Yipaini y 2022 p. ma niow mumyacoso oxkynosanux mepumopii Ilieons ma Cxooy Yrpainu (6ins
1 man. ea abo 10,0 % 6i0 niowi nicosozo ¢hondy Kpainu).

Takooic 6 pezyromami ybo20 OOCHIONCEHHA B6CMAHOBIEHO, WO  30iL1bUEHHA 8apmMOCcmi
peanizayii npodykyii kpyenozo naicy 6 Yxpaini y 2022 p. na 5,4 % % obymoenene nuuie ii
300podcyanHAM 6 cepeOHboMy Ha 23,9 % 3a cxopouenHs @izuunux obcsazie npodadxcie na 14,9 %.
Kpim moeo, 6 nepepaxynxy na oon. CLLA y 2022 p. eapmicmo peanizosanoi npooykyii Kpyanoeo aicy
6 YKpaini Ha 8IOMIHY 8i0 OYIHKU 8 HAYIOHANbHIL BANIOMI 3MEHUUIACH 00 PIBHS NONEPEOHLOCO POKY
na 11,1 %, wo ceiouums npo QiHanco80-eKOHOMIUHI NPodIeMU 1icO20Cn00apcbKoi 2any3i. I 01061010
NPUYUHOIO CKOPOYEHHS 00CA218 peanizayii 0in08020 KPY2i020 JiCy Ha 6HYMPIUHbOMY PUHK)Y 0epesUHU
Yipainu y 2022 p. matisce na 15 % eusnaueno smeHuwenns nonumy 3 60Ky 0epegoodpobHoi eanysi,
AKa empamuia 6npooosdc poky 0o 50 % 6i0 0060enHOI Kintbkocmi nionpuemcme. Buseneni y
odocniodcenti Hecamusni menoenyii 6 ounamiyi 2021-2022 pp. obcsaeie nicozazomisens ma npooaxicie
011068020 Kpy2n020 1icy 8 Ykpaini 6y0yms 8paxo8ami y cyeHapHoMy NPoSHO3i PUHK)Y OepesuHt.

Knrouoei cnoea: ounamixa, 60€HHUL CMAaH;, NPUPOOHI 30HU;, CMPYKMYpA; Gapmicms
npooyKyii; 0in06a ma naiusHa 0epesuHa.

Beryn. Kimimatnuni npo0iemMu, cTaH IpUPOJIHOTO CEPEAOBUINA, BIMCHKOBI 1T —
OCHOBHI TpPOOJEMH CYYaCHOCTI, fAKI Oe3lnocepeqHbO BIUIMBAIOTH HAa EKOJIOTIIO,
CKOHOMIKY Ta CTaJIMid PO3BHTOK IiAMPHUEMCTB JIICOBOTO rocrojaapcTsa Ykpainu [14].
IToBHOMacmTabHe BTOprHeHHs Pociiicbkoi denepalili COpUUMHUIO, TOMDK 1HIIUM,
3HAYHUN HETaTUBHUMN BIUIMB Ha €KOHOMIKY JIICOTOCIOAAPCHKOI Ta JepeBOOOPOOHOT
raiyzeit Ykpainu. JlicoBi pecypcu Ykpainu, skl BHAC/1I0K OOHOBUX il 3a3HAIN YU
HE HaWOIIBIIMX BTpaT, € OJHUMH 13 TOJOBHMX (YHIAMEHTIB HalllOHAJIbHOI
exocructemu [16]. Ykpaina He Ma€e CyTTEBUX pE3epPBiB 3 IIBUAKOTO 301IbIICHHS 00CSTIB
peCypcHOro moTeHmiany aepeBuau [13] Ta Big3HaYaeThes Ty’ke HEPIBHOMIPHUM HOTO
PO3MIIIICHHSIM 3a IPUPOIHUMU 30HaMHU, e 35 % tepuropii (8 obnacteit) — e maiixke
oesmicamii Cren [12]. Tomy nuTaHHS MOIIYKY pe3epBiB 30UIBIICHHS 0OCSTIB 3aroTiBIIi
JIepeBUHU 0€3 MIKOAU U1l TOBKULIA Ta (hopMyBaHHS €(hEKTUBHOTO 1 CIPaBEIINBOTO
MEXaHI3My pO3MOAUTY ACPIUUTHOrO JUIs CTAOUIbHUX YMOB (DYyHKIIOHYBAaHHS
€KOHOMIKH JEPEBHOTO pecypcy MIXK MNOTCHUIHHUMHU MOKYMISIMA 3aIMIIAI0THCS
aKTyaJIbHUMU JJIs1 Y KpaiHH BIPOJIOBXK TPUBAJIOTO Hacy.

3aBaHHs JOCIIKEHHS — BUBYUTH JIMHAMIKY OOCSTIB 3aroTiBJl Ta peai3alii
MPOAYKINT KPYTJIOro JIicy B YKpaiHi 3a MiJICYMKaMu MEPIIOr0 pOKY BOEHHOTO CTaHy
BIJIHOCHOTO JIOBOEHHOT'O TIEPIOAY, iXHI PEriOHaJIbHI BIAMIHHOCTI ISl MOJAJIBIIIOTO
MIPOTHO3YBaHHS PO3BUTKY JIICOTOCIOJAPCHKOI Ta PECYPCHO MOB’ I3aHUX 3 HEIO raity3en
€KOHOMIKH.

OO0'eKT MOCHIDKEHHS — BUPOOHWYA MisUTBHICTH JIICOTOCIOMAPCHKOI Tamy3i
VYkpainu sk nocTadaJbHUKA MTPOAYKIIT KPYTJIOTO JIICY JIJIs BITYM3HIHUX CHOKHUBAYIB.
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[IpenMer AOCHIPKEHHS — JWHAMIKa Ta CTPYKTypa 3aroTiBil Ta peai3arii
MPOIYKITii KPYTJIOTO JIiCY MiAMPUEMCTBAMH JIICOBOTO TOCIIONAPCTBA y TEPIIUi PiK il
BOEHHOT'O CTaHy B YKpaiHi.

HayxoBa HOBH3HA JOCTIKEHHS MMOJISITa€e y OLIIHIOBAHH] BIUIMBY BICHKOBHUX il
B YKpaiHi Ha MacIITaOdu JIico3aroTiBeJbHOI JiSIILHOCTI Y JIICOTOCTIOAAPChKIM ramysi 3a
perioHamMu (00JIaCTSIMU Ta IPUPOJTHUMHU 30HAMM ).

[IpakTHyHa 3HAYYIIICTh BU3HAYAETHCS OTPUMAHMMH AHAIITUYHUMHU JaHUMU
JUTSI TOIATTBIIOTO BUKOPUCTAHHS B POTHO3YBAaHHI 00CST1B ITPOIO3HUIIIi Ta CIIOKUBAHHS
KPYTJIOTO JIICY Ha BHYTPIIIIHBOMY PUHKY IEPEBUHU Y KpaiHU.

Marepian Tta meroam nociailkeHHsi. [HQopmariiiHy 0a3zy AOCITITHKEHHS
CTAaHOBWJIM 3aKOHOJIaBUl aKTW YKpaiHW, 3BITHI Marepianu Jlep>KaBHOrO areHTCTBa
micoBux pecypciB Ykpainu (JAJIPY), cratuctuuni matepianu Jlep:kaBHOI Cy»KOu
CTaTUCTUKU YKpainu Ta [HTepHET-pecypciB, a TaKOX HAYKOB1 MyOJiKallii B xKypHaiax
Ta HAyKOBUX MEPIOUYHUX BUJIAHHAX 3 BIAMOBIIHOI TPOOJIEMATHKH.

JlocniKeHHsT MPOBOIMIIA HAa OCHOBI 3arajlbHOHAYKOBUX METO/IIB Ta IPUMOMIB:
JIOTIKO-SKICHOTO aHali3y Ta CUHTE3Y — IPH OOIPYHTYBaHHI TEOPETUUHUX MIIXOIIB JI0
BUBYCHHS PIYHOI JMHAMIKM Ta BIAMIHHOCTEM 3a MNPUPOJHUMH 30HAMH YKpaiHH
MaciTadiB 3aroTiBii OPOIYKIIIT KPYTIIOTO JIICY JICOTOCIOAAPCHKOI0 rally3310, a TAaKOXK
il po3moAlTy MiXK TpylaMH CIIOKHBAYiB; CUCTEMHO-CTPYKTYPHOTO aHAJI3y — I 4Yac
aHaIi3y MOTOYHOTO CTaHy 3aroTiBJIi Ta peai3allli MpoAyKIlii Kpyrioro Jicy B YKpaiHi,
MOPIBHSJILHOTO aHAN3y — MPU TOPIBHSHHI CTaHy 3 BHUPOOHMIITBOM TMPOJYKIIii
KpYyTJIOTO JIiCY B JepKaBl M0 1 miJl 4ac OOMOBHX Iii; €KOHOMIKO-CTaTUCTUYHOTO
aHaji3zy — Mnpu oOpoOJICHHI CTATUCTUYHUX JAHUX 3a OLIHKU KUIBKICHOT 3aJI€KHOCTI
MOKA3HUKIB BUPOOHUIITBA Ta peajizallii NpoAyKiii KPyrJoro Jicy; TaOJIUYHOTO Ta
rpadiyHOro MOJIETIOBAHHS — JUIsl HAOUYHOCTI Ta 3pYYHOCTI BIJ0OpaxeHHs 1HPpopMarii
MiJ 4ac aHam3y; a0CTPAKTHO-JIOTIYHOTO aHalli3y — MpU HaJlaHHI TEOPETUYHUX
y3arajbHeHb Ta (OPMYITIOBaHHI BUCHOBKIB.

AHaJi3 JiTepaTypHUX J:KepeJsi. 3aroTiBisS Ta peami3allis MpoayKIlii KpyTriioro
JICy € BaXJIMBUMU MOKA3HUKAMU, M0 XapaKTEPHU3yIOTh PUHOK AepeBuHU. CydacHy
npoOJieMaTUKy PUHKY JEPEBUHHU BHUBUYAJIM 0araTo BITUYM3HSHUX HAYKOBIIIB, 30KpEMa,
C. beryn, M. bybnuxk, I. I'yxsa, C. Imyk, I. JTunyp, H. Ilonaguneus, JI. YepHuk,
M. lepuyH, I1. SABopcbkuil. PerionanbHy CTpyKTYypy pUHKY JE€PEBUHU B YKpaiHi y
MEPEIBOEHHMI TIEPioj] JOCHIIHKyBaan aBTopu ctaTTi [17]. OnHak, He3BaKalOuu Ha
(daxoBuil piBeHb Ta KUIBKICTh MyOJiKalllii HAYKOBIIB, 3QJIUINAETHCS HEIOCTATHHO
BUBYCHHUM NTUTAHHS BIUIUBY BINCHKOBHX JIi HA BHYTPIITHINA PUHOK IEPEBUHU Y KpaiHH,
B T.4. 1 HA TUHAMIKY TPOTO3uIlii (00CATIB 3aroTiBIi) Ta MOMUTY (0OCSTIB Ta BAPTOCTI
peaizalii) mpoayKIli Kpyrjiaoro Jicy.

OOcsary  3aroTiBil JAEpPeBMHM B YKpaiHl OOMEXKYIOTHCS PO3PaXyHKOBOIO

J'IiCOCiKOI-O, sJgKa BCTAHOBJIFOETHCS JIiCOBHOpH,Z[KYBaHHHM JJIA KO>XHOT'O
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JI1COTOCTIOIAPCHKOTO MiAMPUEMCTBA BUXOISIUM 3 HOTO JIICOPECYPCHOI 6a3u Ta AII0UUX
HOPM 3aKOHOJIaBCTBA. 3aroTiBJIIO KPYIJIOTO JICy B YKpaiHi 3MiMCHIOIOTH Ha IUIOII
3eMeNb JIicoBOoro (oHIy Jicorocmofapchki miampueMctBa naepxkaBHoi (73,0 %),
komyHanpHOI (13 %) BmacHocti, mignopsakoBani Minob6opornu (1 %), iHIUAM
BiomcTBaM (6 %). e 7 % moi 3eMens JicoBoro PoHIy B YKpaiHi Hapasi He HaJlaH1
y kopuctyBaHds [2]. I[TomuT Ha MPOAYKINO IIJIOBOIO KPYIJoro Jicy (GpopMmyroTh
HiAIpUEMCTBA 1epeBOOOPOOHOI Tairy3i Ta BiichbKoBI miapo3aim 3CY, a Ha ManuBHY
JIEpEBUHY — HACEJICHHs, OpraHu CaMOBpSAyBaHHS Ta OpraHi3allii coliajibHOI cepu
CUIbChKOI MicCIeBOCTI. Bces mpoaykiis AUIOBOTO KPYyTrjoro JCy, fKa JeTaabHO
3arOTOBJIOETHCS JIEP)KaBHUMH JIICOTOCTIOAAPCHKUMH MiMPUEMCTBAMU Y KpaiHU Ta €
CHUPOBUHOIO JIJISA JIepeBO0OpPOOHOT ramy3i, 3apas 3rigHo [4, 5] peanizyeThcsi BUKITIOUHO
Ha OpraHi30BaHOMY TOBapHOMY PHMHKY, TOOTO Ha €JIEKTPOHHUX TOprax Ha JBOX
JIIIEH30BaHUX OlpykaX, /¢ BCTAHOBIIIOIOTHCS ITiHI peaiizaiii Ta 00CArd MmocTadaHHs
MOKYMISIM TEBHOI HOMEHKIATypu mposaykiii. [To3abip:koBa Toprieisi nependadeHa
U1 QI3MYHUX OCIO IPH 3aKYIMIBISX MaJIMBHOI ACPEBUHU, a IS JTIJIOBOT MPOTYKIIIT
KpYTJIOTO JIICYy 30€pIraeThCsi MOKIIMBICTh TAaKOI peani3amii (3a NpsSMUMH JOTOBOPAMHU
Ta 3a3BUYail, MOPIBHIHO HWXKYMMH 3a ayKUIOHHI I[iHAMHU) JUIsi KOMYHaJIbHUX
JCOTOCNOAAPChKUX mianpueMcTB (arpomicrocniB). Ha aymky ¢axiBuiB no3adip;koBa
TOPTIBIIA JUIOBOT JEPEBUHOIO B YKpaiHl MOB’si3aHa 31 3HAYHUMH KOPYILIMHUMHU
pU3MKAMU Ta TMPU3BOJUTH JO CYTTEBOTO 3aHUKEHHS JOXOMIB KOMYHAJIBHHUX
HiAIPUEMCTB Ta MICIEBHX TIpOMaj BiJ MOJATKOBUX Haaxomkedb [11]. 3maumni
€KOHOMIYH1 30UTKH (HEAOOTPUMAaHUI JOX1]T) JTICOTOCTIOIAPCHKIM Tay3i Ta €KOJIOTTUHY
KOy B YKpaiHU HaJla€ HeJleTallbHA 3aroTiBIIS AEPEBUHH I11]] 4aC CaMOBUIBHUX PYOOK.
JIuie BUsIBIIEHI IXHI OOCATH y MANPUEMCTB, mianopsakoBanux JAJIPY, ctaHoBuIM:
54,3 Tuc. M y 2020 p., 25,8 Tuc. m®y 2021 p. Ta Ha miAKOHTPONLHUX TepuTopisax 20,6
tuc. M3y 2022 p. [9].

Pe3yabTaTu Ta 00roBopeHHsi oTpuMaHux pe3yiabrTartiB. [llupokomacitabHi
BIMCHKOBI [ii, 10 po3nodanuch B Ykpaini 24.02.2022 p., oOMexwmn siKk obcsru
MIPOTIO3HMIIIT IIJIOBOTO KPYTJIOTO JIICY Yepe3 OKyIailio TepuTtopiid Ha Cxoxi ta [liBaHi
KpaiHu, 3aMiHyBaHHs JiciB Ha [[iBHOYI, TaK 1 MOMUTY 3aBASKH 3MEHIIECHHIO Maike Ha
50 % KiTBKOCTI BITYM3HSIHHX JAePeBOOOpoOHMX mianpueMcts [1]. PesynbraTom 1mux
JIBOX MPOIIeCiB i mocTasia HeraTuBHa quHaMika y 2022 p. hi3uyHUX 00CsTIB 3aroTiBiIi
Ta peajizalii mpoAyKIii Kpyryoro Jicy (puc. 1-4, Tabma. 1-2).

65



150 129,9

94 99,8
62,1
50
0

Monicca

102,8
100,4 994 995

JNlicocTen Cren Kapnatun YKpaiHa pasom

m 2021 p. A0 2020 p. 2022 p. go 2021 p.

Puc. 1. Piuna nunamika (%) o0csriB 3aroTiBJii KpyrJoro Jicy 3a NpupoOIHUMHU
30HaMM YKpaiHu
Tabnuys 1
JAuHamika 3aroTiBJji KpyrJoro Jicy 3a o0JiacTaMu Ta
NPUPOAHUMHM 30HAMHU Y KpPaIHHU

OG6CSTH 3aroTiBli 3a POKAMH, THC. M Temmu 3MmiH, %
2020p. |  2021p. | 2022p. | 2021702020 | 2022 n0 2021
[Momices
BonuHcbka 1202,9 1040,1 1177,1 86,5 113,2
JKuromupcrka 2876,0 2710,5 2410,3 94,2 88,9
PiBHeHCHKA 1470,7 1431,0 1423,2 97,3 99,5
UYepHiriBchka 1568,1 1568,5 1094,7 100,0 69,8
Pazom 7117,7 6750,1 6105,3 94,0 90,4
Jlicocremn
Binnuipska 584,2 579,5 651,4 99,2 112,4
Kwuiscbka 1728,5 1611,1 12489 93,2 77,5
ITontaBchbka 373,4 375,7 336,6 100,6 89,6
Cymchka 1002,1 994,9 820,8 99,3 82,5
TepHomiIbCHKA 2449 2579 276,0 105,3 107,0
XapkiBcbKa 459,6 507,6 259,5 110,4 51,1
XMeJIbHUIIbKA 649,3 710,2 753,5 109,4 106,1
Uepkacbka 785,7 782,0 815,7 99,5 104,3
Pazom 5827,7 5818,9 5162,4 99,8 88,7
Cren
JIHIIponeTpoBChKa 67,2 69,5 66,7 103,4 96,0
JloHenbka 52,7 53,4 17,5 101,3 32,8
3anopi3pka 17,9 16,4 2,4 91,6 14,6
KipoBorpajceka 180,0 193,0 237,5 107,2 123,1
Jlyranceka 176,2 315,2 34,7 178,9 11,0
MuxkonaiBcbKa 22,4 22,3 32,5 99,6 145,7
Onecbka 34,1 54,4 83,4 159,5 153,3
XepcoHChKa 49,1 54,9 94 111,8 17,0
Pazom 599,6 779,1 484,1 129,9 62,1
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IIpooosocennus mabauyi 1

Kapnatu
3akaprnarcbka 840,3 822,2 783,9 97,8 95,3
[B-®pankiBchKa 831,4 815,3 820,5 98,1 100,6
JIbBiBChKa 1015,9 1129,3 1235,1 111,2 109,4
UYepHiBelbka 540,4 552,0 4938 102,1 89,5
Pazom 3228,0 3318,8 3333,3 102,8 100,4
Bcboro Ykpaina 16773,0 16666,9 15085,1 99,4 90,5

Jlxepeno: [4] 3arotisist kpyrioro Jicy mo perionax (2000-2022). Caiit Jlep:xaBHoi ciyx0u

CTaTUCTUKU Y KpaiHH.
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Puc. 2. Piuna nunamika (%) BaprTocTi peaJizanii BUAiB JIiCOBOI NPOAYKILil B
MeKax YKpaiHu B HAIOHAJIbHIM BAJIIOTI Ta B nepepaxyHky Ha goj. CIIIA
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Yci Buau kpyrnoro [inosuii Kpyrami nic
nicy

XBOMHUX Nopiz, Jluctanmx nopig,  ManusBHa gepesunHa

W 2021 p. go 2020 p. B rpH. 2021 p. go 2020 p. 8 gon.CLLA

2022 p. po 2021 p. B rpH. M 2022 p. o 2021 p. B gon. CLLA

Puc. 3. Piuna qunamika (%) cepeannboi minu peanizauii 1 m° micosoi mpoaykuii B
MeKaxX YKpaiHM B HAlIOHAJIBHIN BAJIIOTI Ta B mepepaxyHky Ha aoJ. CIITA
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Puc. 4. 3MiHu B cTpyKTYpi QI3MYHUX 00CATIB 3aroTiBJIi KPYIJIOro Jicy 3a
NPUPOAHUMH 30HaMH YKpainu y 2021 p. ta 2022 p., %

Tabnuys 2
JAuHamika o0csriB 3aroTiBJjii Ta peaJisauii JicoBOI MPpoOAyKUil
B MeKax YKpaiHu 32 BUAAMH, THC. M°
(O0csiru 3aroTiBii — YMCEJbHUK, 00CATH peasisauil — 3SHAMEHHHK)

[Toka3HuKM 32 pokaMu Temmu 3MiH 3a pokamu, %

Bun nicoBoi nmpomykmii 2020 2021 2022 2021 no 2020 | 2022 no 2021
Vei B Kpyroro iy 16773,0 16666.,9 15085,1 994 90,5
15124,0 15360,1 13067,6 101,6 85,1
Tlistouii Kpyrmit stic 8996,3 82148 6395,8 91,3 779
7703,1 6502,0 4992,0 84,4 76,8
. xXBoifHHX TIOpiz 73438 6552.4 4823,3 89,2 73,6
6068,3 49247 3530,6 81,2 71,7
. AMCTAHMX MOpi 1652,5 1662.4 15725 100,6 94,6
1634,8 1577,3 1461,4 96,5 92,7
TTanusna gepesuna 7776,7 8452,1 8689,3 108,7 102,8
7420,9 8858,1 8075,6 1194 91,2

Jlxepeno: [3] 3aroriBns aepeBuHHM 3a Bumamu JticoBoi mpoxykuii (2010-2022); [10]
Peaunizanig nicoBoi mpoaykuii B Mexax Ykpainu 3a Buaamu y 2020, 2021, 2022 poxax. Caiir
Jlep>kaBHOT CiTyO0U CTaTUCTUKM YKpaiHu

Jlo moyaTky UPOKOMACIITA0OHOT pOCIKCHKOI arpecii mpoTH YKpaiHu JUHaMIKa
00CsTIB 3aroTIBJII KPYTJIOTO JICY B JepkaBi Oyia MopiBHAHO cTabuibHOMO (99,4 % y
2021 p. o moznauku 2020 p.), Hix y 2022 p. (90,5 % no nokaznuky 2021 p.) (puc. 1).
VY nepeasoennuii 2021 pik y OutbmiocTi npupoAHUX 30H Ykpainu (kpim [lomices, ae
3MEHIIIeHHs cTaHOBHIIO 6,0 %) criocTepiranack cradimizaiis (Jlicocten — 99,8 %) a6o
30utemeHHs (Cren — Ha 29,9 % Ta Kapnatu — Ha 2,8 %) 00cCsTiB 3aroTiBiIi TPOIYKITi
KpYTJIOro JIiCYy BITHOCHO MmomepeaHboro poky. Ilin wac BoenHoro crany y 2022 p.
CUTYyalllsl 3aJIMIIWIACh CTa0lIbHOW Jjumie y KaprarcbkoMy perioni, je BiaOyJoch
He3HauHe (Ha 0,4 %) 30ublIeHHsS OOCATIB 3aroTiBIl KPYIJIOrO JICY CTOCOBHO PIBHS

68



NOMEepPeIHHOTO POKY. B pelrti npupolHUx 30H YKpaiHu, HaBIaKH, CIOCTEPIranoch
MOMITHE 3MEHIIIEHHS 00CSITIB 3aroTiBIi MPOAYKIIiT Kpyrioro Jicy: Ha 9,6 % y Ilomicci,
Ha 11,3 % y Jlicocremy Ta Ha 37,9 % y Cremny BignoBigHO (muB. puc. 1). Jlnnamika
MaJiHHS 0OCATIB 3arOTIBIII KPYTJIOTO JIicy B YKpaini y 2022 p. Kopenroe 3 MaciTabamu
THMYacOBO1 BTPATH KOHTPOJIIO HAJl TEPUTOPISIMU Yepe3 OKYyMailito abo 0OMEKEeHHS
JOCTYIY JI0 JIICOBUX JUISTHOK BHACHIAOK OooBuX ik (01au3bpko 1 muH. ra, ado 10 % 3
10,4 M. ra miciB) Ta MinyBanHs (690 tuc. ra) [9].

3a perioHamMu YKpaiHM HeraTMBHa JWHaMikKa OOCSTIB 3aroTiBJl MPOIYKIIii
Kpyrioro jicy nommpuiack y 2022 p. na 14 (58,3 %) obnacrteii mpotu 11 (45,8 %)
obmacteit y 2021 p. (muB. Tabsm. 1). HaitznauHimm TemMnu 3MEHIIICHHS 00CSTIB 3aroTiBIi
NpoAyKIi kpyrioro jicy y 2022 p. BiIOyauch B 00JacTsX, A€ JIICOrOCHOapChKI
MIIIPUEMCTBA THMYACOBOTO MPU3YIMUHUIN TOCIOAAPCHKY AISUIBHICTD 13-32 OOHOBUX
nii. Takux mignpuemcTs, 1o mignopsiakoBani JJAJIPY ctanoMm Ha 16.06.2023 p. Oyio
20: 2 — y Jloneupkii, 3 —y 3anopisbkii, 7 —y Jlyrancekiii, 2 — y XapKiBChKiil Ta 6 —y
XepcoHebkiit obmactsax [8]. 3HMKEHHs 00CATIB 3aroTiBii Kpyrjoro Jicy y 2022 p.
BifiHOCHO 2021 p. ctanoBmio: y JIyrancekiit — Ha 89,0 %, y 3anopi3bkiii — Ha 85,4 %,
y XepcoHcbkiit — Ha 83,0 %, y Jloneupkiit — Ha 67,2 %, y XapkiBcbkiii — Ha 48,9 %, y
YepHirisebkiid — Ha 30,2 %, y KuiBcebkiit — Ha 22,5 % ta 'y Cymcbkiii — Ha 17,5 % (aus.
taby. 1). HaiiBumi Temru 301J1bIIEHHST OOCATIB 3aroTiBI1 MPOAYKIII KPYTJIOro JICy Y
2022 p. Oynmu y Tprox obmactsx CrenoBoi mpupoaHoi 3oau: y Oxecwkiit — 53,3 %,
MuxkonaiBebkit — 45,7 %, KipoBorpaacekiii — 23,1 %. VY Ilomicci kpalii moKa3HUKH
3pOoCTaHHsl OOCATIB 3aroTiBIl MPOIYKIli KPYIJIOTO JICY CIOCTepiraauch Ha BommHi
(13,2 %), y JlicoctenoBuil npupogHiii 30H1 — y Binaunbkiid obnacti (12,4 %), y
Kapmnarcekomy perioni — Ha JIbBiBuIMHI (9,4 %).

Ha BinMiHy BiJ HEraTUBHOI JUHAMIKUA OOCSTIB 3ar0TiBJII KPYTJIOTO JIICY BapTICTh
Moro peanizauii B HalioHanpHIA BamioTi y 2022 p. mopiBHsHO 13 2021 p., HaBHOaKw,
30utbmmiach Ha 5,4 % (mauB. puc. 2). OmHak, 3 BpaXyBaHHSM MaaiHHS IiJl Yac
BICHKOBUX [l KyMiBEIHHOI CIPOMOYKHOCTI Ta KypcCy TpUBHU (B cepeHboMy y 2022
p. Ha 18,5 %) y nepepaxynky Ha gon. CILIA [7] BapricTh peaizariii Kpyrjioro Jicy B
Mexax Ykpainu y 2022 p. no 2021 p. 3menmmmnach Ha 11,1 % (quB. puc. 2). Ot1xe,
30UTbLIEHHS 00CATIB HOMIHAJIbHOT IPOLIOBOT BUPYUKH (B PH.) BiJ] peaizalii Kpyrioro
Jicy B Mexax Ykpainu y 2022 p. BiAOYJIOCh JUIIE 3aBISIKN YIOPOKYAHHIO TTPOAYKITIT
(B cepeqnbroMy Ha 23,9 % y HaiioHaJIbHIN BastoTi Ta Ha 4,5 % y nepepaxyHKy Ha J0JI.
CIIIA), a He po3mUpeHHS BUPOOHUIITBA (OOCSTIB 3aroTiBil JCy), IO BKa3zye Ha
(h1HaHCOBO-EKOHOMIYHI MPOOJIEMH B JIICOTOCIIOAAPCHKiH Tairy3i (TuB. puc. 3).

BiiicbkoBi nii 'y 2022 p. maifke HE BIUIMHYJIM HA CTPYKTYPY 0OCATIB 3aroTiBii
KpYTJIOro Jiicy B YKpaiHi 3a NpUPOJHUMH 30HAMH BIJHOCHO nonepeanboro 2021 p.:
KOJIMBAHHS TXHBOT YaCTKH Yy CyMapHOMY 00csi31 cranoBuio ymiie 1-2 % (auB. puc. 4).
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VYV 2021 poui nuHamika Gpi3MIHUX 0OCATIB 3ar0TiBJI1 KPYIJIOTO JIiCy (3MEHIIICHHS
Ha 0,6 %) Ta 00csTiB Moro peaizartii (301bmeHHs Ha 1,6 %) CyTTE€BO HE BIIPI3HUTHCS
(nuB. Tabm. 2). Y 2022 p. mig 4ac BOEHHOTO CTaHy, piBeHb (PI3UYHUX 00CATIB peanizarii
KpYTJIOTO JTicy 3HU3UBCH 3HauHime (Ha 14,9 %), mopiBHsAHO 13 3aroTiBiero (Ha 9,5 %),
IO CBIIYUTH MPO CYTTEBE 3MEHIICHHS B KpaiHi MOMUTY Ha MPOIYKIIIO KPYTIIOTO JIiCy
BITUU3HSIHUMU JIEPEBOOOPOOHUKAMMU.

OTxe, XapaKTepHOIO TEHICHIII€10 JUHAMIKK BIIpo1oBxk 2021-2022 pp. € cyTTeEBE
nafiHHsA (Qi3UYHUX OO0CATIB peanizalii Mpoaykiii Kpyrioro jicy. Oco6iuBo 1ie
CTOCY€ETbCS XBOMHHX MOp1T — y nopiBHAHHI 13 2020 p. 3MeHIeHHs ctaHoBwuio 18,8 %
(2021 p.) Ta 'y 2022 p. - 41,8 %. ®dizugni 00csATH peamizamii TPOIYKIIii AiJTOBOTO
KpPYTJIOTO JIICY JIMCTSIHUX MOPiJ B aHAII30BaHl POKU OyiIM 3HAYHO MEHUIMMU (JIUB.
Ttabn. 2). Omke, ciia 3a3HAYUTH, IO CKOPOYEHHS (PI3MUHUX OOCSTIB peamizailii
MPOJIYKIIii AIIOBOTO KPYTJIOTO POKY MoYaioch B YKpaiHi me y nepeasoeHHuit 2021 pik
Ta MPOJOBXKUIIOCH IT1JT YaC BOEHHOTO cTaHy. Ha BiMiHy Bij A1JIOBOTO KPYTJIOTO JICY
¢b13uuH1 00csTH pearizallii MajuBHOI AepeBuHU B Ykpaini y 2021-2022 pp. 3poctanu
B11IHOCHO piBHS 2020 p. (Tab1. 2), 10 CBIAYMTH PO NOCTYNOBE 301IbIIEHHS B Y KpaiHi
3HAYYIOCTI JEPEBHUX PECYPCIB, K BITHOBIIOBAILHUX JIKEPEJ CHEPrIi.

BucnoBkn. BHacninok 30poitHoi arpecii Pociiickkoi ®enepaiiii eKOHOMII
JICOBOTO TocTiofiapcTBa Y KpaiHu 3aB/IaHO 3HAYHUX 30UTKIB, IO 00YMOBJICHO, 30KpeMa
HEJJOTPMMAHHSM JOXOJIIB 4epe3 CyTTEBE CKOPOUEHHS OOCATIB peaiizailii JiJ0BOro
Kkpyrioro jgicy. Y 2022 pori ¢i3uuni o0csaTH peanizaiii NpoAyKIlii KPyrioro Jicy
ckopotuiiuck Ha 15 %, a 30imbIeHHs ii BapTocTi Ha 5,4 % OOyMOBJIEHO jHIIE
3pOCTaHHSIM I[iH Ha JiicoMarepiasin B cepeauboMy Ha 24 %. Ilpote, oiiHIOBaHHS
o0csTiB peanizallii NpoAyKIli Kpyrioro jicy y ekBiBajieHTi 10 noia. CIIA cBiguuth
PO 3HIKEHHS 11 BapTOCTI BIJHOCHO PIBHA MoOmNepeAHboro poky Ha 11%.
HaiibinpmmMu TemMnaMu MajiiHHS OOCSTiB 3aroTiBil MPOMAYKIl KPYyTJIOro JICy B
VYkpaini y 2022 p. Bigpizasumuchk obaacti CrenoBoi (Ha 37,9 %) ta JlicocTenoBoi (Ha
11,3 %) mpupomHux 30H, A¢ BiAOyBamuch OOWOBI Aii. 3HMKCHHS MPOMO3UINN Ta
MOMUTY Ha MPOAYKIIIO KPYTJIOro Jicy B YKpaiHi, 0COOIMBO ILJIOBOIO XBOMHOIO JICY,
Mae€ Ta 3a TaKolo TEHCHIIIEI0 MAaTUME HETaTUBHI (D1HAHCOBO-EKOHOMIYH1 HACIIIKH JJIs
JICOBOI0 rocrojapcTBa kpainu. He cnpusie 70XOAHOCTI J1COTOCIOAAPCHKOT Tally3i 1
KpU30BHI CTaH AepeBOOOPOOHOI ramy3i 31 CKOPOYEHHSIM KUIBKOCTI BITYM3HSIHHUX
MIJIMPUEMCTB Maike Ha ToyioBUHY. BusHaueni Tenaenii B quaamiii 2021-2022 pp.
o0cATIB JTICO3aroTiBeNb Ta peaiizaiii MPOoayKIii Kpyrioro jicy B Ykpaini Oyne
BpPaxOBaHO MPHU CIICHAPHOMY MPOTHO3YBaHHI PUHKY JIEPEBUHU ISl PI3HUX MOJIEICH
€KOHOMIYHOTO PO3BHUTKY KpaiHHU.
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PROCUREMENT AND IMPLEMENTATION OF ROUNDWOOD
PRODUCTS IN UKRAINE DURING THE LARGE-SCALE RUSSIAN

AGGRESSION

The wood market in Ukraine, in addition to climate problems and the unstable state of the
natural environment, is now experiencing the negative impact of two new factors: military actions,
and difficulties that arose in 2021-2022 during the organizational reform of the management of the
State Forestry sector. It is possible to preliminarily assess the general economic situation of the
subjects of the domestic wood market of the country through the analysis of the dynamics of the
volumes of harvesting and sale of roundwood — the main raw material resource for the complex of
woodworking and other industries. Consequently, to study the dynamics of these indicators in 2021-
2022 and to identify supply and demand trends in the wood market of Ukraine the methods of
abstract-logical, logical-qualitative, system-structural, comparative and economic-statistical
analysis, synthesis, of tabular and graphic modeling. The input information for the analysis was
legislative acts of Ukraine, reporting materials of the State Agency of Forest Resources of Ukraine,
materials of the State Statistics Service of Ukraine and of Internet resources, as well as scientific
publications. Data presented on the uneven territorial distribution of wood resources in Ukraine,
where, for example, 35% (8 regions) located in the almost treeless Steppe natural zone, which causes
the differentiation of the forest resource potential of Ukraine by natural zones (Polyssia, Forest
Steppe, Steppe, Carpathians). Modern mechanisms of purchase of business roundwood products and
wood fuel from state and communal forestry enterprises by various groups of consumers considered.
It found that the military actions in 2022 had a negative impact in Ukraine on the volume of harvest
of industrial roundwood (decrease by 9.5%), especially conifers (decrease by 28.3%) and,
conversely, led to an increase in the harvest of wood fuel (by 2.8%). However, within the boundaries
of natural zones, the largest decrease in the volume of roundwood harvesting in 2022 occurred in the
Steppe natural zone — 37.9%, in the Forest Steppe it was 11.3%, in Polissia — 9.6%, and an increase
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on 0.4 % determined only in the Carpathian region, where no hostilities took place. The correlation
between the indicators of the decrease in the volume of roundwood harvesting in Ukraine in
2022 and the area of the temporarily occupied territories of the South and East of Ukraine (about 1
million hectares or 10.0% of the area of the country s forest fund) emphasized. Also, as a result of
this study, it established that the increase in the value of sales of roundwood products in Ukraine in
2022 by 5.4% is due only to its increase in price by an average of 23.9% with a reduction of physical
amoun of sales by 14.9%. Moreover, in terms of dollars of the USA, in 2022, the value of the sold
roundwood products in Ukraine, in contrast to the estimate in national currency, decreased to the
level of the previous year by 11.1%, which indicates the financial and economic problems of the
forestry industry. The main reason for the reduction in the volume of sales of industrial roundwood
on the domestic wood market of Ukraine in 2022 by almost 15% determined to be a decrease in
demand from the woodworking industry, which lost up to 50% from the pre-war number of enterprises
during one year. The negative trends revealed in the research in the dynamics of 2021-2022 volumes
of logging and sales of industrial roundwood in Ukraine will be taken into account of the scenario
forecast of the wood market.

Key words: dynamics; martial law; natural areas; cost of products; industrial roundwood
and wood fuel.
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OCOBJIMBOCTI BUPOIIIYBAHHSA CAJIUBHOI'O MATEPIAJIY TA
BUKOPUCTAHHSA JOGPUB Y ®LIII
«BIVIOHEPKIBCBKE JIICOBE I'OCITOJJAPCTBO»

Memoro npedcmasnenoi cmammi € 6U3HAYEHHS OOYIILHOCMI BUKOPUCTNAHHA CYYACHUX
KOMNIEKCHUX 8UOi8 000puU8 nio uac UPOWYsanHs 0eKOPamuHo20 cadu8H020 Mamepiany y 1ico8uUx
Ppo3caonuxax. 30ilicHeHO aKmMuHUll eKCnepumenm 3a 00NOMO2010 Bi3VAIbHO20 CHOCHEPEHCEHH,
OYIHIOBAHHS 308HIUHBLO2O USTIAOY POCIUH 34 IX POCMOM MA PO3BUMKOM 6 NPOYeci 3aCmoCy8aHHs
Pi3HUX 6uUdi8, 003 000pU8, a MAKONIC BUMIPIOBAHHA MA (IKCAYis OMPUMAHUX pe3Ylbmamie 3a
00NOMO2010 AHANI3y MA CUHME3Y OMPUMAHUX NObLOBUX OaHuX. Bukopucmani 6 excnepumenmi 6uou
000pus 01151 O0CIIONCEHHs. BNAUBY IX HA OepesHi POCIUHU 00380JUE8 KOHCMAmMysamu, wo 07 myi
«cmapaz0y ma Anieys CKAIbHO20 Kpauwum 0obpusom € «Actiwiny, «Plantafoly ma «Bona Fortey.
Ilpu nopisnauHi  epekmueHocmi KOMNIEKCHUX O000pu8, MOJCHA OIUmuU BUCHOBKY, WO IX
BUKOPUCTAHHS 3HAYHOI MIPOI0 8i000pANCAEMbC C80IM GNIUBOM HA POCIUHAX 3 NOZUMUBHOL
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CMOPOHU. 3aCcMOCO8aHi KOMNJIEKCHI npenapamu, siKi CmeopeHi nio KOHKPEemHI POCIUHU XBOUHI YU
JUCMAHI Kpauje 8UKOHYIOMb €801 (YYHKYII neped anbmepHamusHUMU KOMOIHOBAHUMU O0OPUBAMU.
IIpu nopienanHi egheKmusHOCmMi KOMNIEKCHUX 000pUS, HA POCIUHU MAKCUMATbHO2O pe3yibmamy
OMPUMANU NPU BUKOPUCTNAHHT NEBHUX 000PUE NPUSHAYUEHUX OJisl KOHKPEMHUX 8UOI8 POCIUH. 05l myi
cMapaz0 ma Anieys CKAIbHO20 Kpawum 0oopusom € «Actiwiny, ons bapoapucy mynbepea ma 0/
camuumy 8iuHO3e1eH020 epeKMUBHIUUM € KOMNIIEKCHULL npenapam OJisl TUCMAHUX pociul — «Bona
Fortey. Ilpu enecenni 0obpug éapmo eusHauamu ONMUMATIbHY 003Y iX 6HECEeHHs 3 YPaXy8aHHAM
memMnepamypHo20 i 600HO20 PeNCUMI8 ma 8UOOCHeYUpiuHux ocobnusocmetll BUPOULYBAHUX POCTIUH.
Bapmo axyenmyeamu yeazcy Ha BUKOPUCMAHHI KOMNIEKCHUX OpP2AHO-MIHEPATbHUX O000pus,
ehexmugnicmy AKUX 3HAYHO GuULe PO3OLTbHO2O 3ACMOCYBAHHS OPLAHIYHUX | MIHEPATbHUX 000pUS,
ma maxux ax oinvw exodesneunux. Kpim yvoeo 3pobaeno pospaxynku cobisapmocmi nioiopanux
depesHux 6Udi8 I 0aHO aHANi3 YiH Ma apmicmy, W0 KOPEIOEMbCS i3 NPUPOCHOM POCIUH NO BUCOMI
ma Kopenesit cucmemi.

Bukxonanus exoHOMIYHUX pO3DPAXVHKIE NpPOGeOeHO (3 Memow 8paxy8aHHs 6apmocmi
CMUMYTIIMOPI8 pOCHY MA NOKA3HUKIB, AKI 60HU 00380IA0Mb O0CASHYMU I3 NOPIGHAHHAM 8apMOCMi
07151 KIHYeB020 Cnodicu8ayd.

Knrouoei cnosa: ipynm, komniekcHi 000puéa, 0eKOpamueHi pOCIUHU, DIC  POCIUH,
npenapamu, niue 000pus.

Beryn. ['010BHUM 3aBJaHHSAM JIICOBOTO TOCIIOAAPCTBA YKpaiHU € BUPOILYBaHHS
BHCOKOIPOYKTUBHUX, O10JIOTIYHO CTIMKUX Ta JIOBFOBIYHUX JICOBUX, MOJIE3aXUCHUX
Ta IHIIUX BUIB MITYYHUX HACAKEHb 13 TOCMOAAPCHKO-IIIHHUX JIEPEBHUX POCIUH.
[TlinmpuemMcTBaM JUIsi BHKOHAHHS IIBOTO 3aBJaHHs, Hacamrepena, TNOTpiOeH
BHUCOKOSIKICHUM CaJMBHUN Martepiaji, SKUH BHUPONIYIOTh SK Y BIJKPUTOMY, TaK 1
3aKPUTOMY IPYHTI Ha PO3CaJHUKAX, 5K 13 BIAKPUTOIO, TaK 1 3aKPUTOI0 KOPEHEBOIO
cucteMoro. OCTaHHIM BHJI € MEPCIEKTUBHUM MJIA JIICOKYJIbTYPHOIO BUPOOHUIITBA,
0COOJIMBO 3 YpaxyBaHHSM JIOLUIBHOCTI M1JBUILICHHS MPUKUBIIOBAHOCTI CTBOPIOBAHUX
JICOBUX KYJIBTYD.

HesBaxatouu Ha BeIHMKY KITBKICTh PO3CAHUKIB B YKpaiHi, CAJUBHUNA MaTepial
Ha JKaJIb Ma€ HE TaKy SKICTh K01 O XOT110Ch. Lle Bce 3yMOBIIEHO THUM 1110 BUPOIIYBaHHS
CaJMBHOTO MaTepially MPOBOJUTHCS 3a 3aCTAPUIMMU TEXHOJOTISIMH, OUTBIIIICTh POOIT
MIPOBOJIATHCS BPYYHY Ta3a CIPOIIEHOI0 arpoTeXHIKOK. B mepiiry uepry me crocyeTbes
CTENOBUX PO3CAIHUKIB 3 HAWJOCKOHAIIIIMMU TIPYHTOBO-KIIMAaTUYHHUMH YMOBAMH,
came B 1l MIIPUEMCTBA NOTPIOHO BBOJUTH CY4aCHI MEPEOB1 TEXHOJOTTII.

3a ITbOBMM  MPU3HAYCHHSIM  IUIONIA HA  JICOBHX  PO3CaTHUKAX
BUKOPUCTOBYETHCS HE pallioHadbHO. HaBiTh SKIO 10 MPOAYKYBAJIbHOI YaCTHHH
J0JIaTH TUTONTY TMOTEPEIHUKIB y CIBO3MIHAX BUPOOHWUYHMX BiJIiIJICHb, TO BIJCOTOK
TEPUTOPIi 10 BUKOPUCTOBYETHCA [IJIi BUPOIIMYBAaHHS CaJMBHOTO MaTepialy He
nepeBUIUTh 40 BIACOTKIB.

Koxen pix Ha momi monaa 600 ra Bupontyerbest 6m3bko 350-400 MiH. 1T,
CISIHI[IB TOJIOBHUX 1 JIPYTOPSIHUX JEPEBHUX BHUIIB Ta KYIIIB. Y IIKIJIKAaX 3pOCTae
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20-25 MIH cajpKaHIIB JIICOBMX 1 JEKOpPaTUBHHUX POCIHUH. KilbKICTh BUPOIIEHHUX
CITHIIB 13 3aKpPUTOI0 KOPEHEBOIO CHCTEMOIO 3alUINAEThCS BKpal HHU3BKOIO,
BHUPOIICHHS SKUX IMPOBOJUTHCS 332 KYyCTAPHUMHU TEXHOJIOTISIMH 3 BUKOPHUCTAHHSIM
py4HOi mpari 0e3 3acTocyBaHHsS cydacHOro oOnamHanHs i MatepiamiB (VIasenko,
Kyienko & Petrenko, 2007).

Buxin ctangapTHUX CISIHINB € HUIIUM 3a IJIAHOBHM y OLIBIIIOCTI PO3CaHUKAX.
Haitaumum BiH € y ¢dumisx crenoBoi 30HU 66,7 %. BamoBuil BUXIJ CTaHAApPTHUX
CISHIIB TYyT 3 1 ra TyT cTaHOBUTH MeHIne 400 THC IIT., TO1 K Y MTOCIBHUX BIUTIICHHSIX
Ha [lomicci neit mokaszHuk nepesuirye 1 MutH mtT. Bee 11e 3yMOBIEHO HEMIPaBUIIBHOIO
arpoOTEXHIKOIO BUPOIICHHS CAIUBHOTO MaTepiany.

JI1s mokpatieHHs piBHs 3a0€3MeUE€HOCTI CAJJMBHUM MaTepiajaoM JjIsl BAKOHAHHS
poOIT 13 BIATBOpPEHHS JICIB B YKpaiHi HEOOXIAHO MPOBOJUTU TakKi 3axXOAH, fK:
arpoOTeXHIYHI, TEXHOJOTIYHI Ta rocmoaapchki. Jlimsa 3abe3medeHHs CaaUuBHUM
MarepiajaoM MpHU CaJliHHI JIiCY, MOTPIOHO 301IBIIUTH PI3HOBUIM BUPOIIYBAHUX CISIHIIIB,
y TIEpILy Yepry, 3a paXyHOK KYIIIIB 1 JI€peB MOPIA-TIIOHEPIB, TAKUX SIK: Oepe3u, JUIH,
rpyuii, OpycivHu, JIIUHA, KpymuHY Ta iH. (Tarasenko, 2021).

Takox HEOOXITHO PO3MIMPUTH COPTUMEHT JICOBOTO CaJUWBHOIO MaTepially 3a
PaXyHOK CISHIIB 1 CaJKaHLIB 13 3aKPUTOI0 KOPEHEBOIO CUCTEMOIO Ta pPO3MOYATH
BHUPOIIYBAaTH MIKOPU30BaHUH CaJIMBHUIN MaTepiall.

['onoBHUMHU  arpoTeXHIYHMMM  3aXOJaMH €  JOTPUMaHHA  HAyKOBO
OOTpYHTOBAaHMX CIBO3MIH, palllOHaJbHAa CHCTEMa BHECEHHS J00pHB, JOCKOHaIa
CUCTEMa 3POIIEHHS HE3aJeKHO BiJ] perioHy. XOpoIIuM MPOEKTOM € OYIIBHHUIITBO
JICOHACIHHEBUX KOMIUIEKCIB PO3CAHUIITBA, SKI OyIyTh OOJIaJIHAHI Cy4acHOO
TEXHIKOIO, 1[0 1ACTh 3MOTY 30LJIBIINTH KIIBKICTh 1 MOKPAILUTHU SIKICTh BUPOIIYBAHOTO
caauBHoro Marepianry (Maurer, 2007; Maurer, Pinchuk, Boboshko-Bardyn &
Kosenko, 2016; Tarasenko, 2021; Boiko, Zubach, & Korshak, 2018).

OmHUM 13 NUIAX1B TMABUIICHHS SKOCT1 CAMBHOTO MaTepiaiy € YIOCKOHAJICHHS

AKTYallbHICTh  JIOCHIIJKEHb PO3KPUBAE BAXJIMBI aCMEKTH, TOB’s3aHl 3
MIATOTOBKOIO 3[I0POBOTO Ta SIKICHOIO CaJMBHOrO MaTepialy Ta e()EeKTUBHUM
BUKOPUCTAHHAM JOOPUB Yy JICOBOMY Ta CaJOBO-IIAPKOBOMY TOCHOJAPCTBI, 30KpemMa
JOCIIKEHHS BIUIMBY Ha PICT, CTaH Ta SKICTh MPOJIYKLIi JEPEBHUX Ta JEKOPATUBHUX
POCTIHH.

AHani3 ocTaHHiX gociaigxkenb, Ta nyoOaikamid. Ha cyuacHomy erarmi
PO3BUTKY JIICOBOTO PO3CAHUIITBA HEMEPECiYHE 3HAYCHHS Ma€ OTPUMAHHS
BHUCOKOMNPOAYKTUBHUX Ta CTIMKHUX N0 3MIH KJIIMAaTy HAcaJy)KeHb HE MOXJIHBE 0e3
HAJIEKHOTO BUPOIIYBAaHHS CaJUMBHOIO MaTepiajly COCHM 3BHYAHOI Ha TEPUTOPIi
VYkpainu i3 BUKOPHUCTaHHIM Cy4acHHUX BuUAiB m00puB (Seo, et al., 2018; Grzesiak,

Granata, & Toorop, 2019; Beuker, & Fife, 2020; Pokharel, Harris, & Pinto, 2021; Sun,
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Chen, & Wu, 2022; Aldoss, et al., 2018; Collado-Gonzalez, Lazaro-Nogal, & Milla,
2018; Li, & Ma, 2019; Ulyshen, & Wagner, 2020; Andivia, E., et al., 2021).

BukopuctanHs MiHepadbHUX 1 OpraHiuHHUX JOOPHB € OCHOBOIO XiMi3arlil
3emiiepoOcTBa. EQexTUBHICT, MiHEpANbHUX 1 OpPraHIYHUX AOOpUB OaraTto B 4OMY
3ICKUTh Bl BIPOBAIKEHHS  1HAYCTplalibHOI  TEXHOJIOT1I  OOpoOITKY  sK
CUILCHKOTOCTIOIAPCHKUX TaK 1 JEKOPATUBHHUX KYyJIbTYp, KOMIUIEKCHOT MeXaHi3allli,
Meriopallii 3eMelb, BAKOPUCTAHHS JIOCATHEHb HAYKH, 31HCHEHHS MIXXTOCIIOIapChKOi
Koorepariii 1 arponpomuciioBoi inrerpaii (Vlasenko, Kyienko, & Petrenko, 2007;
Melnychuk, D. Et al., 2016; Fertilizers ..., 2022).

Ha cydacHOoMy eTami BHUpPOIIYBaHHS CAaJMBHOTO MaTepially Ta BUKOPHCTAHHS
NO0OpUB TIPH iX BUPOIIYBAaHHS € BUOIp CaJMBHOrO Marepiajly Ta HOro MmiJAroToBKa,
0COOJIMBO IO CTOCYETHhCS METOAIB BHOOPY Ta 30€piraHHs CaJuBHOTO Marepiaiy
(Wang, et al., 2018; Zhang, et al., 2019). /s mocsrHeHHS MaKCUMAJIBHOI'O BPOXKAO Ta
30epeKEHHSI COPTOBUX SIKOCTEH POCIMH PEKOMEHIYIOTh BHOUpATH CaJKaHIIl
BUIMOBITHO 70 KIIMAaTHYHUX YMOB PErioHy Ta MIATOTOBIATH iX JIO CaJiHHS,
JOTPUMYIOUHCH ONTUMAIBHUX arpoTeXHiuHuX mnpuiiomis (Su, et al., 2020; Zhou, C.,
Li, M., Yang, L., & Chen, X., 2021; Singh, A., Garg, V.K., & Gupta, R.K., 2022).

€ pi3HI METOAM BHUPOIILYBAaHHS CaJWBHOIO Marepianxy Taki K pO3CaJHULTBO,
HACIHHEBE Ta BETETAaTMBHE PO3MHOKEHHA. [Ipu iX BUKOpPUCTaHHI BapTO 3’SICYyBaTH
nepeBaru Ta HeJ0J1KH KOKHOTO METO/TY, @ TAKOXK PEKOMEHYBAaTH ONITUMAJIbHUIA BUOIP
JUISL PI3HKUX JIICOBUX Ta ACPEBHUX BHIIB.

Buxopucranns pi3Hux AOOpPUB Ta iX BIUIMB Ha PICT Ta PO3BUTOK POCIHH
MPHUIIJICHO 0araTo JOCIHKCHb BITUM3HIHHUX Ta 3akopaoHHHX BYeHHX (Hubeau, et al.,
2018; Miiller, et al., 2019; Wang, et al., 2020; Xing, et al., 2021; Martinez-Carrasco,
et al., 2022). OcobmuBa ix yBara npupaiisiaca e()EKTUBHOMY BHKOPHUCTAHHIO
OpraHIYHUX Ta MiHEpPaIbHUX TOOpPUB ISl 3a0€3MEUEHHS] ONTUMAJIBHOTO >KUBJICHHS
POCIIVH, 301TBIIIEHHS YPOKAHOCTI Ta MOJIMIIEHHS SKOCTI IJIO/IB.

[TincymMoByrouM BapTO 3a3HAYUTH, 1110 TOCI1PKEHHS HAYKOBIIIB IPEICTABICHO B
OUTBIII MIpl caMe BUBYEHHIO ONTHMAIBHUX TEXHOJIOTIA BUPOIIYBAaHHS CaIUBHOTO
Marepialy COCHUM 3BUYalHOI Ta €(EeKTUBHOTO BHUKOPUCTAaHHA JOOpUB A
3a0€3MeUeHHs] J100pOro PpoCTy 1 PO3BUTKY COCHOBHUX CaJ[XKaHIIB, OCOOJIMBO IIe
CTOCYEThCS MA00PY Ta BUKOPUCTAHHS PI3HUX THUITIB JOOPUB, BIUIMBY IIUX JOOPUB Ta
iX 103 Ha pIicT Ta (1310JOTIUHI NOKA3HUKU COCHU 3BMYANHOI, IO MOXYTh CHPUSITH
ONTUMAIBHOMY PO3BUTKY MOJIOJMX POCIIHH.

Ha nanwmii yac 3acTocyBaHHsI HOBITHIX TEXHOJIOT1H pY BUPOIILYBaHHI CAAUBHOTO
Marepialy Ta BUKOPUCTaHHI JOOPWUB MOKE BKIIOYATH BUKOPHUCTAHHS O10JIOTIYHO
AKTUBHUX PEYOBHH, MIKPOEJIEMEHTIB, a€pOMOHIKY, T1IPONOHIKY Tomo. KpiM 1poro
JOCIITHUKA 3BEPTAlOTh YBary Ha €KOJIOT14HI acMEeKTH BHUPOIILYBAHHS CaJUBHOIO

Marepiajly Ta BUKOPUCTAHHS JOOPHUB Ta PO3TIIAIAIOTh €KOJIOTTYHO Oe3MedHl METO/IH,
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AKl JIONIOMararoTh 3HU3UTHM HETaTMBHMM BIUIMB Ha JOBKUUIS Ta 30epertu
oiopiznomanitts (Hossain, et al., 2018; Upadhyaya, et al., 2019; Bal, Singh, Bhardwaj,
& Chaudhari, 2020; Li, Wang, Liu, & Chen, 2021; Smith, S.E., Krull, E.S., Gardner,
T.G., & Sreekumari, 2022).

OTxe, ocTaHHI JOCIIIPKEHHS 0a3yIOThCS Ha BUBYEHHI ONTUMAJIbHUX TEXHOJIOT1i
BUPOIIYBaHHS CaJMBHOTO MaTepiasly Ta e(pEeKTHBHOIO BUKOPUCTaHHS TOOpUB Yy
BUpOOHUYIH cepi.

Pict pocimmHHOI mpoaykilii BH3HA4YaeTbcs Oe3muuio (pakTopiB, ceped SKUX
rOJIOBHA pPOJIb yCE-TaKU HAJECKUTh J00pUBaM 1 B OCOOJUBOCTI MiHEpPATbHUM,
BUPOOHMIITBO SIKUX HAPOIIY€E BUCOKI TEMITH.

Jlnst BupoOIlyBaHHS MPOIYKIII CUIbCHKOTOCHOIAPCHKOTO 1 JEKOPATUBHOTO
BUPOOHMIITBA, SIKICTh Ta KUJIbKICTh )KUBIJIBHUX PEUOBHUH SIKa HAJIXOJIUTh JIO POCIWHU 3
OpraHiyHOi PEYOBHHM 1 BAXKKOPO3UYMHHUX MIHEPANbHUX 3’€HAHb IPYHTY, JOCUTH
yacTo BusBisieThest HepocTatHiM (Fertilizers ..., 2022).

Bigomo, mo pociuHamM 1 MIHEPaJIbHOTO JKWBJICHHS HEOOXITHO TOHA
16 XiMiYHUX €JIEMEHTIB, SIKi OJEPXKYIOTh 3 BYIJIEKHCIOTO Ta3y, BOAM Ta YAaCTKOBO 3
aTMoc(epHOro a3oTy, a pemTty — 3 IpyHty (Zibtseva, 2011).

ATrpoTexHika BUPOITYBaHHS JEKOPATUBHUX KYJIbTYp IMepemdadae 000B’I3KOBE
BHECECHHsI B IPYHT OpPraHIYHMX 1 HEOPTaHIYHUX €JIEMEHTIB >KuBJeHHA. [lo3uTuBHMIA
BIUTMB MiHEPAJIbHUX JIOOPUB HA PICT 1 PO3BUTOK POCIUH JaBHO HE BUKJIMKAE HI B KOTO
CyMHiBiB. HaBiTb 3aTATI MPUXWIBHUKN OPTraHIYHOTO 3eMJIEPOOCTBA 3MYIIICHI BUSHATH
HEOOXITHICTh BUKOPUCTAHHS CIOJIYK a30Ty, (hochopy, Kajito, MIKpOEIEMEHTIB s
HapOILyBaHHA 3€JIEHOI Macu 1 NmoBHOILIHHOro Bu3piBaHHA 1ioaiB (Kyienko, 2003).
A30THI J0OpUBa BHOCSTH NPSIMO B I'PYHT IIPHU BECHSHIN MEPEKOIyBaHHI (CEYOBUHA) 1 B
po3unHeHoMmy Burisiai (amiauna cemitpa) (Viliesov, Davydova, et ol. 2002;
Savushchyk, Khromuliak, Shlonchak & Yashchuk, 2020).

[Tepri o3HakKM HECTadi a30THUX JOOPHUB — CIA0KI MaroHM, JIUCTS 3 >KOBTU3HOIO
ab0 OmiJ0-3€JICHOTO KOJIbOPY. YK€ uepe3 JBa-TPW JIHI MICHs MIATOIBII POCIUHU
OYyKBaJIbHO «0XHUBaOTh» Ha o4ax. Cteba cTaloTh MILHIIIMMH, a 3eJIeHa Maca Ha0yBae
XapaKTepHOT0 HACUYCHOTO KOJIBbOPY.

BmiiuB a30THUX 1OOpWB Ha PICT 1 pO3BUTOK POCIUH OCOOJIMBO BaXKJIUBI B (asi
HapOIIyBaHHS 3€JICHOI MacH, TaK SK 1 HEJOJIIK MPU3BEAE 10 MOJAIBIIOT0 CKUAHHS
KOJBOpY 1 MiomiB. BapTo BpaxoByBatH, IO, MOYMHAIOYN 3 MOMCHTY 3aB’SI3yBaHHS
IJIO/IB, 3aCTOCYBaHHS a30Ty BAapTO BUKJIIOYUTH, TaK SK MPUPOJHHUN PICT POCIHH
CIOBUTBHIOETHCS, a TUIOJIOBI JIEpeBa 1 YarapHUKU TOBUHHI MATOTYBATUCS 710 3UMHU.

Kamitni moObpuBa € HEOOXITHHM €JIEMEHTOM ISl ITIBUINCHHS BPOXKAMHOCTI,
CTIMKOCTI 10 TOCYXH, HU3bKUX TeMIeparyp, rpUOHMX 3aXBOproBaHb. llepin o3Haku
KaJIIHOTO TOJIOTYBAHHS — JIEJ[BE MTOMITHE B IHEHHSI JINCTA 1 3HUKEHHS iX TPYXKHOCTI,

nosiBa OU101 0OJIIMIBKY TIO Kparo JIUCTA, SIKA 3T0JI0M CTa€ KOPUIHEBOIO.
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[Ipy ByacHO MPOBEIEHIM MIATOAIBII POCIWHU IIBUIKO BIJIHOBIIIOIOTHCS 1
HOPMAaJIi3yroTh picT i tiogonomreHHs (Dulniev, Siryk, Veshytskyi, & 2007). Nosnikau,
etal., 2021; Zhigunov, et al., 2014).

Job6puBa 1m0 MiIcTATh (Gocop 3MIIHIOIOTH KOPEHEBY CHCTEMY POCIHH,
MIIBHUINYIOTh iX OMIPHICTh O HECHPHUSATIUBHX MOTOAHUX (haKTOpiB, 3a0€3IMeUyIOTh
MOBHOIIIHHE J03piBaHHS IUIOAIB. BHOCATE iX BOCEHU NMpHU MEpPEKOIyBaHHI1 IPYHTY abo
B IIPHUCTOBOYPHI KOJIa pa30M 3 OpPraHiKoIo.

Tomy 3pa3koBe BHECEHHS IOOpUB OMHUPAIOYKMCH HA MPAKTUYHI T4 TEOPETUYHI
JlaHl € TaKKUM: BECHOIO BHOCSATBH a30THI J1I0OpWBA JJIsi CTUMYJIIOBAaHHS HabOpy 3eJeHOi
MacH Ta MOJIaJIbIIIOT0 TapHOTO TUIOAOHOIIESHHS Ha MPOTA31 pOKY; KaliiHi Ta GochopHi
n00puBa BHOCATHCS BOCEHHU JUIsl HA0OPY KMBUIIBHUX PEYOBHH SIKI POCIIMHA HaOUpae
nepes 3MMOI0 1 BUKOPHCTOBYE iX B moaaibimiomy (Maurer, Kosenko & But, 2016).
Pinchuk & Ivaniuk, 2019).

OcTaHHIM 4acoM, CBIT BUKOPUCTOBY€ KOMIUJIEKCHI JOOPUBA, 110 MICTSTh B COO1
a30THI1, GochOpHI 1 KaNiiHI peYOBUHU 1 BHOCSATHCS BOHU MPOTIATOM BCHOT'O CE30HHOTO
nepiony (Viliesov, Davydova, et al., 2002; Kyienko, 2003).

Meta pociaigeHHsl — Yy3araJbHUTH JOCBIJI BUPOIILYyBaHHS JIICOBOTO Ta
JEKOPATUBHOIO CaJMBHOIO MaTepialy B JIICOBUX PO3CaAHUKax (il «bijgouepKiBCcbKe
JIICOBE TOCMOAAPCTBO» Ta PO3POOUTH MPOMO3HUIIIi 3 HOTO YIOCKOHATICHHS BUSHAUYCHHSI
JOIIILHOCTI BUKOPUCTAHHS, a TAKOX JOCIIIUTH BIUIUB PI3HUX BUJIIB JOOPHUB MPH Mij
yac BUPOIIYBaHHS JICOBOTO 1 JCKOPaTUBHOTO CAJIWBHOIO Marepially y JIiCOBOMY
PO3CaHUKY.

O0’exT O0C/iIZKeHHsI — JIICOBUM Ta JEKOPATUBHUM CaJAWMBHUNM MaTepiai, a
TaKOX Pi13HI BUJIU JOOPUB MPH IX BUPOIIYBAHHI.

Marepiaaum i MmeToam gocaigxkenb. BuponiyBaHHs J1ICOBOTO 1 JEKOPATUBHOTO
CaJIMBHOTO MaTepially y po3CaJHUKax MiAMPUEMCTB Taly3l € BaXKIUBOIO CKIIAIOBOIO
BEJICHHS JIICOBOTO ToOcmoaapcTBa. Tak, SIKICHI CIsSIHII HEOOXITHI JUIsl CTBOPEHHS
BHCOKOIIPOIYKTUBHUX, 010JI0T1YHO CTIMKUX HACaKEHb, a peati3allis JeKOPATUBHOTO
CaJMBHOTO MaTepially € BOKJIUBUM JDKEPEJIOM 3aydeHHS M03a0I0/PKETHUX KOIITIB
JUISL BEACHHS JIICOBOTO TOCIMOAApCTBA, OCOOJMBO HHUHI B YyMOBax BiJCYTHOCTI
010 KETHOTO (PiHAHCYBAHHS JiSTTBHOCTI JIEPKABHUX IT1IMPUEMCTB.

JlocniKeHHsl MPOBOAMUIIUCS Y JIICOBOMY PO3CAaIHUKY (il «butomepkiBcbke
JICOBE TOCIOJAPCTBO» J€ MOPIBHIOBAJIM BIUIUB JTOOPUB HAa POCIHMHY Ta MK COOOIO,
MIPOBOJIMJIN aHAJI13 3BITHUX MaTepialliB, KUIbKICTh Ta SIKICTh BUPOIIYBAHOTO CaIUBHOTO
MaTepiany pH BUKOPUCTaHHI pi3sHuX BuaiB 1006puB (Rohovskyi, Masalskyi, Lavrov,
2018).

bepyuu 10 yBaru Tum JicOpOCIMHHUX YMOB FOJIOBHUMHU JA€PEBHUMU BUJIAMU JIJIS
BUPOIIICHHS Ha JlaHii TepuTopli OyAyTh: COCHA 3BHYAiHA, Ay0 3BUYaAliHUN, Oepesa
MOBUCIIA.
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O1uiHKy oprasizaiii TepUTOpii MOCTIHHOIO JIICOBOTO PO3CaTHUKA ILIOIICIO
26,0 ra mpoBemeHO 3a KapTorpadiyHUMH MartepiajaMd, 3 TUIAHAMH OpraHizallii
TEPUTOPii, Ta HUIIXOM PEKOTHOCIIMHOTO OOCTEKEHHS CTPYKTYPHHX HiAPO3ILIIB,
JOMOMDKHHMX Ta BHUPOOHMYUX YacTHH 1 OyJiBeNb po3cagHuKa. AHai3 pPO3MOILIY
IUIOLII PO3CaJIHUKAa MPOBEJAEHO 3a JaHUMH pPEATbHUX IUJIONl OKPEMHUX BIIJIIJICHB
pO3CaJHUKa, a B iX po3pi3i — 3a IEPEBHUMHU BUIAMH 1 TEXHOJIOTTUYHUMH TPOIIECaAMHU.

[lepen mpoBeneHHSAM JOOCHIKEHb OYyJ0 JOCHIIKEHO OpraHizaiio Ta
(GbyHKIIIOHYBaHHsSI 0a3MCHOrO JIiCOBOro po3cagHuka ¢iii «binomnepkiBcbke JicoBe
rOCIIOJIapCTBO» Ta BUBUEHO OpPraHi3aliifHO-TOCTIOAAPCHKI TUIaHU Ta 3BITHI MaTepianu
M0 BUPOIIYBaHHIO CaJMBHOTO MaTepialy, BHECEHHIO JOOPUB B YCIX po3caJHuKax (iii
3a ocTtaHHi poku. IIpu o3HaliomieHl 3 po3cagHHKaMu OyJiO MPOBEAEHO BI3yaJIbHE
00CTeXKEHHsI Ta OILIIHEHO OpraHi3allito ix Teputopiil. JlocmiKeHHsT TPOBOIMWINCH Y
JIBOX MOBTOPHOCTSAX BiAmoBigHO B 2021-2022 pp.

BuBdeno BumoBuii ckian (y po3pi3i XBOWHUX 1 JIMCTSHUX JCPEBHUX BUIIB 1
KYII[IB) Ta COPTUMEHT (YKOPIHEH1 KMBII, CISIHIII 3 BIIKPUTOIO Ta 3aKPUTOIO KOPEHEBOIO
CHUCTEMOIO, Ca/DKaHIl 3 BIAKPUTOIO KOPEHEBOIO CHUCTEMOIO 1 B KOHTEHHEpax)
BUPOIIYBaHMUX JCPEBHUX BUJIB Ta X 00CSTH B pO3CaJHUKAX IiAIpreMcTBa. BumoBmii
CKJIaJ] IepeB Ta KylIiB BUBYaiu npotsarom 2019-2022 pp.

3niiiCHEHO MPOBEJEHHS 1HBEHTapH3allli CalMBHOTO MaTepialy B PO3CaJTHHKAX
METOJ0M OOIKOBUX TIOMAA0K. [Ipu 11boMy 311HCHIOBABCS CYIIIBHUM OOJIIK CISTHIIIB
Ha OOJIIKOBUX JIUISHKaX, 00OMEKEHUX paMKoro po3mipoM 1x0,5 m. Pamku po3minnytoTsh
10 JlarOHaJIbHUX X0J1aX, BCTAHOBIIIOIOUH iX JIOBI'OI0 CTOPOHOIO MOTIEPEK MO3I0BXKHbOT
CTOPOHM IUIONII OCIBY (CTPIUKH, IpsAAku). i1 00Ky CISIHIIIB B 00JIIKOBUX JIIISTHKAX
BM3HAYAIM TIEPECIUHY KiIBKiCTh iX Ha 1 M? i mepeBOIWIM Ha YCIO IUIOILY IOCIBY
(Huz M. M., Ivaniuk A. P., & Holovka O. V. 2004; Kondratenko, Bublyk, 1996).

Oco0JMBOCTI arpoTEXHIKA Ta TEXHOJIOT1T BUPOOHUIITBA BUBYAIUCA METOJIOM
CIIOCTEpPEkKEHb, OCOOMCTOI y4acTl Y BHUKOHAHHI OKpPEMHX pOOIT, a TaKOX MUISTXOM
ONUTYBAHHS Ta aHATI3y AaHAJNITUYHUX 3BITHUX TOKYMEHTIB.

BusnaueHHss MexaHi3MIB I[IHOYTBOPEHHS, PEKJIaMH Ta peaii3allii CaJuBHOTO
Marepiaixy, BHECEHHS OOpHUB MPOBEACHI 3a JAAaHUMHU OTPUMAaHUX 3a JOMOMOTOIO
aHai31B MpaNC-IKUCTIB, 3BITHUX JOKYMEHTallll OyXraiarepii Ha 3aMOBJIEHHS MTEBHOIO
ACOPTUMEHTY POCJHH Ta HUISIXOM OMUTYBaHHS MPALiBHUKIB JIICOBOIO PO3CaTHUKA.

BizyanbHe criocTepekeHHs, OI[IHIOBaHHS 30BHIIIHBOTO BUTJIALY POCIHH 11X PICT
Ta PO3BUTOK B MIPOIIECI 3aCTOCYBAaHHS TOOPHUB, BUMIPIOBaHHS Ta (hiKcallis OTPUMaHUX
pe3yibTaTiB, aHAI3 Ta CHHTE3 JaHUX.

3aranbHU CTaH KUTTE3AATHUX 1 CYMHIBHUX JKHMBIIIB OIlIHIOBAaBCS KO>kHi 30 THIB
3a 3-X 0aJIbHOIO IIKAJIOK: «BIIMIHHUNY, «3aI0BUILHHUIY, «HE3aJ0BUILHUN.

Jlo KMBIEBHX CaJKaHIIB 3 «BIAMIHHUM CTaHOM)» BITHOCHIIM >KUTTE3JATHI

CK3CMIIIAPU 3 BHCOKHUM TYpPropom, sICKpaBO 3CJIICHUM 33.6apBHCHHHM JINCTOBHUX
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IUIACTUHOK Ta IHTEHCUBHUM POCTOM iX MaroHiB. Jlo pociuH 13 3a10BUIBHUM CTaHOM
HaJIEeKall €K3eMIUSIpU 3 O3HaKaMHu CJIa0Koro, ado MOBLIBHOTO POCTY, 3 O3HAKaMU
BcuxaHHA. /[0 «HE3aMOBUIBHUX» — POCIWHU 0€3 O3HaK MPUCYTHOCTI pocTy, abo 3
MOBHICTIO 3aCOXJIUMU Ta BIIMEPIMMH JTUCTKAMH.

[IpoBeieHHST aKTUBHOTO €KCIIEPUMEHTY BIIMBY BUKOPHUCTAHHS PI3HUX JI0OpUB
npunaaaio Ha 0epeseHb-aucronasn 2021-2022 pp. s nocaigis 6yino o0paHO YOTUPH
JepeBHI BHIU: Tys 3aximHa ‘Smaragd’, sumiBers ckenbHmii ‘BlueArrow’, 6apoapuc
TyHOepra ‘Erecta’ Ta Camimut BIYHO3€JICHUN Ta TPU BUIU KOMIUIEKCHUX AOOPUB: IS
XBOMHHX, JUIS TUCTSHUX 1 KOMOIHAIIIIiHE, SIKE IMIIXOIUTh, K JUIS JUCTSIHHUX TakK, 1 JJIs
XBOMHUX. PocimHM 110 ym00prOBaNMCh, 3HAXOAWINCH y BIIKPUTOMY TPYHTI IS
YICTOTH €KCIIEPUMEHTY, TOOTO KOpeHeBa crcTeMa Oyjia He MOIIKOHKEHA 1 POCIMHU
(GYHKIIIOHYBaJIU B HOPMAJILHOMY JIJIs1 c€0€ pexuMi.

3 KOKHOTO BUY POCIUH Oyi0 0OpaHO MO MeCATh Ca/pKaHIlB, 1HII CIYTyBaIH
KoHTpoJsieM. KoxkHuil Bua oOpoOioBaBCsS JBOMa BHJIaMH KOMIUJIEKCHHUX J100pUB,
NepIINiA KOMIUIEKCHUM [IJIsi XBOMHUX 1 KOMIUIEKCHUM KOMOIHOBaHUM, APYTHM
KOMIUIEKCHUM JIMCTSIHUM 1 KOMITJIEKCHUM KOMOIHOBaHUM.

B ekcniepumenTi 0yiio 3ainyudeHo Tpu Buau 106pus — Plantafol, Actiwin Ta Bona
Forte, a Takox Taki AepeBHI BUAM — Ty 3axigHy ‘Smaragd’, suTiBIs CKaJIbHOTO,
O0apbapucy TyuOepra °‘Erecta’, cammmT BiuHO3eNeHHI. BChOro B eKCIEpHMEHTI
BUKOpHUCTaHO 840 WIT. 1epeB.

Actiwin  — 11¢ KOMIUIEKCHE MiHepajdbHEe YHIBepcalbHE J0OpUBO, SIKE
BUKOpHUCTOBYBajocst y makerax mo 25 r 3 NPK 9/16/14. To6to 1e rpaHyiboBaHe
yHiBepcajabHe BOJOpO3unMHHE M00puBO 3 ckiagom: N — 9 %, P — 16 %, K — 14 %.
Y  ¢dopmyny no0puBa KOMIUIEKCHOTO THUMY «AKTHUBIH» BKJIIOUYEHI BaXKJIMBI
MIKpOEJIEMEHTH B XelaTHiil ¢opmi: MapraHelb, LUHUHK, Mifb, MOJIOAEH, a TaKOX
HEOOXIH1 JIJIsl aKTUBHOTO 3POCTAaHHS 010aKTUBATOPHU M aMIHOKUCIOTU. 3aCTOCYBAHHS
M1KUBJICHHS PUEAHYBAIN 13 3aMIHOIO TPYHTY B TOpIIUKAaX, TOJABIIHN CyXi TpaHyJId
B I'PYHTOBY cyMill. Takium Y4MHOM pOCIIMHA CaMOCTIITHO BUKOPUCTOBYBaJIa 100pHBa Ha
mpoTsi3i 3-4 MiCAIIB.

Bonopozunnne nobpuBo Plantafol 3acTtocoByeTbes miii 103aKOPEHEBOTO
I1JDKUBJICHHS. POCIMH B KIIIOYOBI a3u iX po3BUTKY. J[0OpHMBO XapaKTepU3yeTbCs
B1IMIHHOIO PO3YMHHICTIO Ta HU3bKUM pH (Mae nigkucmorounii edexr). [lnantadon e
MICTUTb HATPIIO Ta XJIOPY 1 HE 3aJUIIAE COTBOBOTO HAJIBOTY HA JIUCTI.

Bona Forte — e kommiekcHe 100OpuBO 13 ckiIaaoM azoT-pochop-kamiit NPK,
abo azodocka, IO Ja€ POCIMHI JOJATKOBE XapyyBaHHS, MarHid axkTHUBI3YE
(OTOCHHTE3UPYIOLIHIT POLIEC B JIUCTI.

JI71s1 KOX)KHOTO JIEPEBHOTO BUY MiIOMPAJIOCh ABa BUIU J0OpHBA JJIA KPalloro
pOCTy, CTaHy Ta akTUBaIlli (POTOCUHTE3yIYOTr0 MPOIECY B JIMCTKAX.
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PocToBi mapameTpu Ta CTaH BU3HAYAJIM 32 3arajJbHONPUUHATUMHU METOIUKAMHU,
a CTaTUCTHYHY OOpOoOKYy TPOBOAWUIM METOAOM JHUCIEPCIMHOro aHamsy 3
BUKOPHUCTAHHAM KoMIl toTepHux nporpam (Kyienko, 2003).

Pe3yabTaTi JgociaigkeHHsi Ta o0roBopeHHsi. CriouaTky Oyso BHU3HAY€HO
IPaHyJIOMETPUYHUIN CKIIAJl TPYHTY JOCIIHKYBaHUX JUISTHOK JIICOBOTO PO3CaTHUKY Ta
BHU3HAYEHO BMICT FyMYCY.

B cTpykTypi IpyHTIB IepeBaxaroTh YHOpHO3eMU 3BUUaiiHl. YopHO3eMHu 3BUYaiiHI
MarTh BUCOKY 3a0€3MeUYeHICTh M0 a30Ty Ta ¢pochopy 1 CEPeaHIO Ta HU3bKY MO0 KaJio.
Bwumict rymycy 3-4 %. Peakiiss BOgHOI BUTSKKM OJIM3bKa /10 HEUTPAJIBbHOI, IO
3a0e3neyye CHOPUSTIAUBI yYMOBH [UIsI POCTY 1 PO3BUTKY OUIBIIOCTI POCITHH.
[1o 30BHIIIHIX O3HAKaX YOPHO3EMHI I'PYHTH BUPIZHAIOTHCSA MOTYKHHUX BKOPOUYECHHUM
npodineM, HasBHICTIO orjieeHHs 3 rubunu 130 cm. KapOonatu B mux IpyHTax
3HAXOJIATHCS B HEMOMITHIN popmMi.

[To rpanyIOMETpUYHOMY CKJIaJy YOPHO3EMHI IPYHTH BIAHOCATBCA [0
KpYIHOIMIIYBaTO-JIETKOCYTJIMHKOBOTO (Tadd. 1).

Tabnuys 1
I'panyioMeTpuYHMI CKJIAX IPYHTY
C6uHa CMmuicT BMicT 1erkog0CTyTHUX TTOKUBHUX
Bi1OOpY pH Cymyc | moOrIMHaIbHA peyosuH, Mr Ha 100 r rpynTy
npoou, BOJIHUI % 3JIaTHICTb Ha ) .

cM 100 r rpyHTY NOs™| NH4 P20s K20

25 7,2 4,32 30,4 1,8 3,4 4,1 6,9

50 7,3 4,40 29,1 11 2,1 3,6 8,1

Yopuozemuuii 1pyHtT Mae 10 20% wmyny (0,001 mm). Ile o6ymoBiroe
HarpoMajpKeHHS TYMYCY B IIbOMY IPYHTI 1 BU3HA4Ya€ TaKOXK HOTO 3€PHUCTICTb.

Peakiiisi TpyHTOBOTO PO3YHMHY CIPHUSTINBA JJISI POCTY 1 PO3BUTKY OLIBIIOCTI
JIEKOPATUBHUX 1 TJI010BUX pociivH JlicoctenoBoi 30HU. Li IpyHTH XapaKTepu3yOThCs
nopiBHsHO BUCOKMM BMicToM CaCQOs; Ta MawTh BUCOKY BOIpHY 3IaTHICTH, IO
OOyMOBJIIOE ~ TIOPIBHSHO  BUCOKMH  BMICT TyMycy 1  JIEIKOCYTJIMHKOBUMN
IPaHyJIOMETPUYHUN CKJIaZ. B MOHMXKEHUX MICIIX MicTa Y3UH — MEPETHIMHO-TJICER]
CYTJIMHUCTI IpyHTH. [IOMITHO BUpaXxeHUX epO31MHUX POLECIB HA TEPUTOPII JICTOCITy
HE BUSBIICHO.

Posmozin caguBHOTO MaTepiany 3a AepeBHUMHU BUJIaMH HaBEJIEHO HA puc. 1 Ta
Tadm. 2.
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Puc. 1. AcopTUMEHT JepeBHUX BH/IiB, 10 BUPOLIYIOTHCH HA PO3CATHUKAX

niagnpuemMcTBa, %0

Ak BUAHO 3a rpadikoM HaHOLIbII BUPOLLYBAHUMU JE€PEBHUMHU BUIAMH € COCHA

3BUYaiiHa, Ty0 3BUYATHUM, sUIMHA €BpONEChKa Ta Ay0 YEpBOHUM.

Tabnuys 2
O0csAr BUPOLIEHOT0 CTAHAAPTHOI0 MaTepiaay (CiTHIIB)
cranoMm Ha 30.11.2022 poxy po3cagHMKax NiANPHUEMCTBA
. . Bceboro
CistHIr omHOpIYHI CI’H.HH ) CTaHJAPTHHUX
JIBOPIYHI CisEmi
JlepeBHMIA BUT BCHOTO 13 HUX
THC. CTaHApTHI ra THce. ra THC. IIT.
ra T ra THC. IT.
IIT.

CocHa 3BuyJaitHa 0,01 33,3 0,01 | 333 - - 0,01 33,3
SlnuHa eBponeichka 0,004 15,6 | 0,004 | 14,8 0,01 | 19,7 | 0,014 34,5

Snuis 6ina 0,004 | 3,232 (0,004 | 3,2 - - 0,004 3,2

Mopnpuna eBponeiiceka | 0,004 4,3 0,004 4.3 - - 0,004 4.3
Jly6 3BUUaiiHui 0,4 188,1 | 0,39 | 185,2 | 0,33 | 131,6 | 0,72 316,8
Hy6 uepBoHMit 0,5 2277 0,5 2277 - - 0,5 2277
Jluma npidHONIMCTA 0,15 | 11,25 | 0,15 | 11,25 | 0,05 2,6 0,2 13,85
Jluna mmpokonaucra 0,12 10,0 0,12 10,0 0,08 | 11,2 | 0,14 21,2

Knen siBip 0,02 1,0 0,02 1,0 0,02 | 40 | 0,04 50

Iopix rpenpkuii 0,001 0,5 0,001 0,5 0,001| 1,5 | 0,002 2,0

I"opix yopHwmiA 0,03 3,4 0,03 3,4 - - 0,003 3,4

I'mennyis 0,04 1,0 0,04 1,0 - - 0,04 1,0

SAomyns 0,02 1,0 0,02 1,0 - - 0,02 1,0

Abpukoc 0,01 3,2 0,01 3,2 001 | 12 | 0,02 44

Asnya - - - - 0,02 | 2,0 | 0,02 2,0

81



LIpooosocenus mabauyi 2

Buiiras 0,004 55 0,004 | 55 - - 0,004 55
Abpukoc 0,01 3,2 0,01 3,2 001 | 1,2 | 0,02 4.4
I'pyma 0,02 2,9 0,02 29 (0,004 2,0 |0,024 4,9
UYepenrns 0,06 20,3 0,06 | 20,3 0,1 | 354 | 0,16 55,7
Karran KiHCbKHH 0,003 3,0 0,003| 3,0 - - 0,003 3,0
CBuanHa 0,005 1,0 0,005 1,0 - - 0,005 1,0
ummmaa 0,005 1,0 0,005| 1,0 - - 0,005 1,0
bapxaT amypcbkuit 0,06 29 0,06 2,9 - - 0,06 29
Bcworo 1,47 | 540,15 | 1,46 | 540,15 | 0,605 | 221,2 | 2,065 | 747,65

HaiiGib111e BUpoOIy€eThCs CisiHIN Jy0a 3BUYaiiHOTO Ta 1y0a Y4epBOHOIO, MEPLINI
BUCTYIA€ $IK JICOYTBOPIOIOUMU JI€PEBHUN BHUJA, a JAPYTHid BUKOPUCTOBYIOTH B
3aJIICHEHH1 MeJIIOpaTUBHOTO (OHIY Ta O3eJIeHEeHH] (Tabu. 3).

KinpkicTh BUPOIILYBaHOTO CaAMBHOTO MaTepialy 3a OCTaHHI POKH IIPEICTAaBICHO
B puc. 2.

800

THC.IIT 747 65

0o 570.6 690,35

600 580.75

500

400 -

300 -

200 -

100 -

0 - : . . .
2019 2020 2021 2022
Poxu

Puc. 2. KiibKicTh BUPOILYBAHOI'0 CAIMBHOI0 MaTepPialy B PO3CaJHUKAX
JII «binouepkiBebke JII 3a 2019-2022 pp.

Jns mokpaiieHHs O3€JCHEHHs MiANPUEMCTBA Ta MICIIEBUX OpraHizamid Ha
PO3CaIHUKY BUPOIIYIOTh AEKOPATUBHI BUIU POCIIHH (TabII. 3).
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Tabnuys 3
BinomMicTh HasiIBHOCTI YKOpPIHEHHMX KUBLIB B TEIVIMYHUX rocrnogapcreax (isii
«buIoEepKiBCbKeE JIICOBE IOCIOAAPCTBO»

YKopiHeH] KUBI OTHOPIYKU
BCHOT'O 13 HUX 3aru6mi
JepeBHuii BUI 3aJIMIICH] Ha MOCiBH,
ra THUC. IIT. | CTaHJAPTHI JOPOIIyBaHHS, ra
THC. IIT.
CaMIIuT BiYHO3EIEHUI 0,001 0,6 0,6 - 0,001
SlniBens 0,001 0,23 0,23 - -
Tyst 3axigHa 0,01 0,3 0,3 - 0,01
Tys kogoHOBUIHA 0,001 0,2 - 0,2 -
Tuc sarigauit 0,015 0,03 - 0,03 -
Bceroro: 0,028 1,36 1,13 0,23 0,011

Sk BUIHO 3 TabIUI KUIBKICTh YKOPIHEHHMX JKHUBIIIB HE3HAUHA, a/)Ke O1IBIIICTD
3 HHMX BHUPOIIYIOThCS JUIS BJIACHUX IOTpPeO uepe3 mpoOieMu 3 peasizalli€ro
JEKOPATUBHOTO CaJUBHOTO MaTepiamy. Jlias OuIbII HArJISIHOTO BUIY JaHI IIOJO
KUIBKOCT1 YKOPIHEHHUX JKUBIIIB B pO3Pi31 POKiB HaBE/I€HI Ha puC. 3.

THC. IIT.

1.18

1.16

1.16
1.14

1.12

1.1
1.08

1.08

1.06
1,04 +—

1.02 —

1__
0.98

2019

2020

2021

2022

Puc. 3. KiibKicTh YKOpiHEHHMX »KUBUIB B TEIJIMYHUX rocnogapcreax ¢isii

«binouepkiBcbke JII'» 3a 2019-2022 pp.

Poscagamk Ta Terumi - Qimii

3HAXOJIUThCS Ha TEpUTOPli BUTONEPKIBCHKOTO JIICHUIITBA 1 Ma€ JBi CIeliali30BaHi

«b1701IepKIBChKE  JIICOBE TOCIOJAapCTBOY

TEPUTOPIi: YaCTUHY, Ha K1 BUPOIIYETHCS JICOBUM CaauBHHUI MaTepiasl (FOJOBHUM

YUHOM JIICOBl CISHII JEPEBHUX POCIMH) 1 JAUIAHKY 3 TEIUTMISMHU, sKa

BUKOPHUCTOBYETHCSI MEPEBAXHO ISl BEr€TaTUBHOTO PO3MHOXKEHHS 1 BUPOOHMIITBA
JICKOPATUBHUX CAJKAHIIIB 3 BIIKPUTOIO 1 3aKPUTOI0 KOPEHEBOIO CHCTEMOIO.

B ¢imi
’KUBIIOBAHHAM IIOBHICTIO YCMAaAKOBYIOTh BJIACTUBOCTI 1 O3HAKW MATEPUHCHKHUX

«binonepkiBcbke J1ICOBE TOCIOAAPCTBO» POCIMHU  OTpUMaHI

ocoOuH. Taki pOCIMHU POCTYTh 3HAYHO IIBUJIIEC HACIHHEBUX 1 MOYMHAIOTH LBICTH 1

IJI0JIOHOCUTH Ha 2-3 POKM paHiIlie.
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JKuBitoBaHHS 3aliMae 3HAYHE MICIIE CepeJl 1HIIHUX CHOCOOIB BEreTaTUBHOTO
po3MHOkeHHS. CyTHICTh JKMBIIOBAHHSI TOJISTAE y TOMY, IO 3 YaCTHHHU POCITHHU
(cTebmo, JUCTOK, KOPiHB), BIJOKPEMJICHOI BiJ MAaTEpPUHCHKOTO Opra”izMmy, 3a
CIPHUSATIIMBUX YMOB POCTY MOKHa OTpUMAaTH Ty pociauHy. Crmoci0 >KUBIFOBaHHS
BEJIbMHU TOIIMPEHUN Yepe3 Te, L0 PO3MHOXKEHHS JKUBISIMU Y pANll BUIAJKIB €
HaKO1IBIIT €KOHOMIYHO JOI[IbHE, BHUJIKE Ta €(heKTUBHE /1 OaraThoX pocivH. JKuBIi
OyBarOTh CTEOJIOB1, KOPEHEBI Ta JINCTKOBI.

Y OaraTopiuHili TpPaKTHUINl KUBIIOBaAaHHS HAWMOUIBIIIOrO PO3MOBCIOIKCHHS
Ha0OyJl0 PO3MHOMKEHHsS CTEOJIOBHMHM SKMBISAMH. IX y CBOIO 4epry MHOINAIOTH Ha
3/IepeB’sIH1JIL Ta 3eJieH1. 3a 3JaTHICTIO IO BKOPIHEHHS BC1 POCITUHH MOAUIAIOTHCA HA Ti,
[0 BKOPIHIOIOTHCS JIETKO, JOCHTH 3a70BuUIbHO Ta Baxkko (Lialin et al., 2020;
Savushchyk, Khromuliak, Shlonchak & Yashchuk, 2020).

["onoBHUI pe3ynbTaT OTPUMAHHS BKOPIHEHUX JKUBIIIB 3aJI€KUTh BiJ] TEPMIHIB 1
SKOCTI1 3arOTIBJII CHPOBHHM JIJIS1 KUBIIIB 1HAUBITYyaIbHO KOKHOTO BUay. ONTHUMAabHI
TEPMIHU >KUBITIOBAHHS B PI3HUX KYJIBTYpP HE OJIHAKOBI (Tabu. 4). B Hamux ymoBax Taki
XBOMHI BUJIU, SIK sSJIMHA KOJtoua (popMu OJIaKUTHA, Pi3HI BUJIU 1 POPMH TYH, SUTIBIIIO,
SJTAL, TUCY SIT1THOTO, MaIOTh TEPMIHU >KUBIIOBAHHS O€pe3eHb-KBITEHb MicCslb. by30K,
HanpuKiIaa, Ma€ KOPOTKUM KaJICHAApHUM TepMiH kuBItoBaHHs (numie 10-15 mHiB).
Taki pocnuHU K TPOSHIU, CHIpei, KaIWHH, eI, (HOop3ullis, KaCMUH Ta 1HII —
KIHEI[b TPaBHS, YePBEHbD 1 MOYATOK JIUITHS.

Tabnuys 4
BruiuB TepMiHIB :KMBI[IOBAHHSI HA YKOPiHEHHS JIeIKUX BUAIB JIepeB Ta KyIliB
. TepMiHu POBEIECHHS KUBIIOBAHHS
Hassa Buais
25.03-15.04 15.04-30.04 | 1.05-15.05 | 16.05-31.05 | 01.06-15.06
Tyst 3axigHa +++ ++ + — S
SlmiBerb Ko3albKui ++ +++ +++ ++ —
Knpap HMCOBHK ++ +++ +++ + -
TOPiXOTLTi THHI
HvaeuL } n iy N L
3BUYANHUIN
) Canvmmr . ++ +++ +++ ++ S
BiYHO3€EJICHUM
Cripes siMOHCHbKa +++ + — - S
Beiirena +++ ++ S S N
dop3uis +++ + —
by3o0xk o e + +++ +

[Tpumitka: +++ — 93—-100 % BKOpiHIOBAHICTb;
++ — 75-92 % BKOpIHIOBaHICTb;

+ 5074 % BKOPIHIOBAHICTb;

—— — Mmenure 50 % BKOpIHIOBAHICTb.
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Hapi3anHsa »UBIIIB HEOOXiZIHO POOUTH B paHIIIHI TOJAWHHU, KOJU TKAHUHU
pPOCIMH MICTATh BENUKUM BMicT Bonau. IlepecuxanHss Ta B’SHEHHS [aroHiB
HEJIOMYCTUMO, TOMY IIPU TIEPEBE3CHHI JKHMBIIIB BHUKOPHCTOBYIOTH TIOJIIETHUIICHOBY
IUTIBKY Ta Bomy. Hapi3ka >KMBIU 1JIs 3aKJIagKHd 3arajbHO TMpuiHATa. J[oBXkMHA iX
BU3HAYAETHCS KIJIBKICTIO MDKBY3JIIB, ajle HE KOpoTiie 5 cM 1 He Oubmie 15 cm, 3a
BUHSATKAM SUTIBITIO KO3aI[bKOT0. SIK MoKa3asa MpaKkTHKa, >KUBI SUTIBII0O BKOPIHIOIOTHCS
1 JJaf0Th TapHUW picT OUIBIN AOBHI 1 B Bill 2-3 pokiB. JKuBIll Tyi BiJi TUJIOYOK B
OCHOBHOMY BiJIpMBAIOTHCS 3 JEPEBHOIO I’ ATKOIO, IPH I[bOMY MOTPIOHO 3BEpTATH yBary
Ha Te, o0 He BIJCTaBajIa BiJ II'ITKH.

CybcTtpatoM  uis  BKOpDIHEHHS  JKHMBIIIB ~ BHUKOPHCTOBYIOTH  YHMCTHUH
KPYITHO3EPHUCTUI PIYKOBHI IMICOK B cyMilll 3 TOp(OM Ta JIICOBOIO 3EMIICHO Y
cuiBBigHomenni  1:1:1. Taka cymim jgoctaTHO 3a0e3neuye BOAO- Ta
MOBITPOIIPOHUKHOCTI, TEIUIOEMKOCTI, BUIBHOCTI BiJ Oyp’sHIB, IIKIJHUKIB 1
XBOPOOOTBOPHUX OpTaHi3MiB. YcCi CKIAJOBI TEPEMIIIYIOThCSA 1 BKJIQJAAIOThCS
ToBUMHOIO 30-50 cM. 3BepXy CyOCTpar 3acTeNse€ThCs PIUKOBUM IMICKOM TOBIIHMHOIO
5 cM. V 11eH MiCOK 1 BUCAKYBAJIU 3€JICH1 JKUBIIL.

[TonuB Ta miATpUMAHHS BOJOTOCT1 CyOCTpaTy Ta NOBITPSI MPOBOAUTHCS PYyUYHUM
criocobom. TemnepaTypa MoOBITPs peryJiroBagacs B JITHIN Nepio NIISTXOM BEHTUIIALIT
4yepe3 BIIKPUBAHHI BikHA, (papOyBaHHSIM CKJIa CTiH Ta cTei B Mexax 25-30 °C.

[Tepen caginHaM cyOCTpaT CUIIHHO MOJIMBANIH 1 YIIUIbHIOBAIH. JKUBEIh HIDKHIM
KiHIEM MOMIIAITh B IPYHT Ha TMOMHY 2-3 c¢M 3 po3paxyHkoMm 120-150 mr./1 m2,
[Ipotsirom nHS 3eNeHl >KUBII 3BOJIOKYIOThCS 2-3 pasu. B mepiox cyxoi i xapkoi
MOTOAM, KUIBKICTh TOJIMBIB 30UIBIIYIOTH, aje€ NOpu 1bOMY HEOOXIHO He
MEePE3BOJIOKUTH IPYHT, OO TO1 KUBIII 3arHUBAIOTHCS.

JInsi IpUCKOPEHHSI BKOPIHEHHS 3€JICHI JKUBLI MPUKPUBAIOTH MOJIIETUIIEHOBOIO
IUTIBKOIO 1 3BOJIOKYIOTh. CTBOPIOIOTBCS CHPUATIUMBUNA MIKPOKJIIMAT: TEIJIUH 1
BOJIOTHH.

B terumisix BropiHeHHs Tyi csrae 70-75 %, sumiBio 65-70 %, cammmrty
90-95 %. B rermmuax — tys Ta sutiens 30-40 %, cammuty 1o 50-60 % (Tabm. 5).

BxopiHeHH1 &UBLI BUCAKYIOThCS B LIKUIKM Ha JopouryBaHHs. Hemoranuit
Mepioj] BUCATKU BKOPIHEHHUX JKUBIIIB € KIHEIb CEPITH 1 TIepIia MoJOBHHA BepecHs. 3
IOIO Yacy POCIWMHU J0 MOpPO3IB BCIIBAIOTh AaKJIiMaTU3yBaTHCS. AJie BECHOIO
BHCA/[)KyBAaTH BKOPIHEH1 KUBIIl y BIIKPUTHUN IPYHT MOTPIOHO AY>KE€ paHo, OO Mi3HS
MocaJika MOKe MOMAacTH MiJl BECHSHI CyXOBIi Ta 3acyXy, 10 IPUBOIUTH 10 MacoBOl
3arubeni pocnuH. {151 HEMOMyImEeHHs [IbOTO, BECHSIHE CaIiHHS MOTPIOHO MPOBOIUTH
SIKOMOTA PaHillie, a B TaKy OTO1y MOJIMBATH 1 MyJIb4yBaTH POCIIMHHU.
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Tabnuysa 5
ACOPTHMEHT YKOPiHEeHHUX KUBUIB Y MOCTIHHOMY JIiCOBOMY PO3CATHUKY
BinouepkiBcbKOro JicCHUITBA

3akiageHo . Buxing
. BxopiHeHHs, .
Ne Hazsa nepeBHoro Bumy JKUBIIIB, o, BKOPIHEHHNX
THC. IIT. JKUBIIIB, THC. IIIT.
1 Tys 3axigHa «KOJOHOBHHAY 54 56 30,21
2 Tys 3axigHa «Aureay 6 65 39
3 Tyst BepeckoBUIHA 5 65 3,3
4 SIniBenb rOpU3OHTATBLHUN 4 72 2.9
5 SlniBenb KO3abKUN 10 77 7,7
6 CaMIIUT BIYHO3EIICHHI 25 89 22,3
7 By30k canoBuii 3 80 2.4
8 Beiirena 3 75 2,3
9 JKacMmin cagoBuit 5 77 3,9
10 KusuibHUK OnucKyqHii 5 80 4,0
11 JlaBanma 2 85 1,7
12 [TipakaHTa KpHBaBO-4YE€pPBOHA 2 65 1,3
13 Bep6a nexopatuBHa 5 98 49
14 Tomomsa O0anp3amMivuHa 2 98 1,98
15 | Cmipes sinoHcbka «ManeHbka IpUHIIECa» 7 90 6,3
3HayHa  KUIBKICTh  JIGKOPATHMBHOTO  CaJMBHOTO  Marepialy  mnotpelye

JIOpOIIYBaHHsI, 7151 (GOpMYBaHHS MITaMOy TOMY B PO3CaJHUKAX YC1 YKOPIHEHH] KUBIII
JIOPOIIYIOTHCS 1HOJII HABITh ¥ 10 5-8 piuHOTO BIKY (TabII. 6).
Tabnuys 6
BigoMicTh HASIBHOCTI CaIKAHIIB B 1€KOPATUBHUX HIKIJIKAX PO3CaJHUKIB (iii
«binouepkiscbke JII'»

JlexopaTuBHI, TJI0I0BO-ST1/IHI Ta 1HII TIKUTKH
BCHOT'O 13 HUX CTaHJapTHI JUId peaii3alii, TUC. LIT.
JlepeBHuil BUI BCHOTO B T. 4. BUCOTOKO, M
ra (o

0,001 ra) THC. IUT BCBHOT'O 1o 0,7 .

0,58 0,08 08-18 | 191>
Jluna cepuenucra 0,12 0,58 0,5 0,5 0,5 -
Jluna mupokonaucra 0,2 1,0 1,0 1,0 - -
Kamrran xigcpkuit 0,4 1,7 0,04 - - -

Kanuna 3suuaiina 0,01 0,04 4,0 4.0 0,03 0,01
CaMIIIT BIYHO3EIEHHI 0,39 4.0 0,6 0,6 - -
SIniBenp KO3ABKUNA 0,03 0,6 0,15 0,1 - -
SIniBens 3BUUANHAN 0,01 0,15 0,2 0,2 0,05 -
SlniBens BIpriHCHKUIA 0,02 0,2 0,3 0,2 - -
Tys 3axigHa 0,02 0,3 0,3 0,28 0,1 -
Tyst KOJJOHOBUIHA 0,12 0,3 0,007 0,007 0,02 -
Tuc srigHui 0,002 0,007 1,677 6,867 - -
Bceboro 1,222 8,877
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Jluna cepuenucTa SIBISETHCSA (aBOPUTOM B BUPOILYBaHHI CaPKaHIIB, a TAKOXK
kamrtaH (19 %) Ta cammmuty BidHO3enmeHOMYy (45 %) Tak gk 1ie cami HaHOLIBII
BUKOPHCTOBYBaHI BUJU B MICIICBOMY O3€JICHECHHI. JIJisT OUTBII HATJISITHOTO BUIY JIaHi
1010 KIJTbKOCTI BUPOIIYBAHUX CA/KAHIIB B pO3pi3l pOKiB HaBeJCHI Ha puc. 4.

THC.INT.
78

1.677

7.6

74
7.219

6.8 +—

6.6 +—

N 2019 2020 201 00 |
Puc. 4. KinbKicTh caJKaHIIB B IeKOPATUBHUX HIKIJIKAX PO3CAIHUKIB
¢iii «bisonepkisceske JII'» 32 2019-2022 pp.
Takox Ha TepuTopii ¢imii «binonepkiBebke JIIH HasBHI M1aHTaIlli «HOBOPTYHHUX
SUTMHOKY SIK1 3a0€3MeUyI0Th HaceJIeHHs Ha CBATO (Tadum. 7).
Tabnuys 7
BigomMicTh HAABHOCTI CAIKAHIIB B IVIAHTALIAX «KHOBOPIYHUX AJTMHOK» Y
po3cagHukax /Il «binouepkiBebke JIIH

[1nanTanii HOBOPIYHUX SITMHOK
BCHOTO
. 13 HUX CTaHAAPTHI JUIs peani3allii, TUC. MIT.
JepeBHuit BUI
ra Tvce. T. B T.4. BUCOTOIO, M
BEROTO T 1007 0,8-1,8- 1,9i>

Snuna eBponelcbka 13,1 49,0 1,3 - 1,2 0,1
S Oima 4,0 2,0 - - - -
CocHa KpuMcCbKa 5,15 20,5 - - - -
CocHa 3BUYaiiHa 54 27,8 0,6 - 0,6 -

Bceroro 27,65 117,3 1,9 - 18 0,1

Buxonsaun 3 maHux Tabnuii My 0auyuMo 1[0 TepeBara HaJIa€TbCs sUIMHI
€BPOTCHCHKIN, X049a i KUIBKICTh PEINTH JISPEBHHX BHUIIB TaKOX HE Maja, ajke B
KOXKHOTO JIEPEBHOTO BUY € CBOi OCOOJIMBOCTI SIKi BITUBAIOTH HA BUOIp mronei. Jlis
Oupmol 1H(popMaLii IOA0 KIIBKOCTI BHUPOIIYBaHMX CaJDKAHIIIB B PO3pi3l POKIB
HaBEJICHI Ha puC. 5.
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THC.INT.
35

30

25

20

15

10

JH - |

2019 2020 2021 2022

Puc. 5. KisibKicTh calzkaHIIB B IVIAHTALIAX «HOBOPIiYHUX AJTMHOK
y po3cagnukax /Il «binonepkiBebke JIIN 3a 2019-2022 pp.

3araJioM BUPOOHMIITBO B JIICOBOMY pPO3CaJHUKY HAJIArOJKEHO SKICHO.
[TigmpreMCTBO YCHINIHO CTBOPIOE 1 BUPOIIYE BUCOKOMPOTYKTHUBHI, JTOBrOBIUHI Ta
010JI0T1YHO CTI¥KI JICOBI, TMOJE3aXMCHI, CAJOBO-TIAPKOBI Ta IHINI BHAW MITYYHHX
HACa/KEHb 13 TOCMOJAPChKO-IIIHHUX JEPEBHUX POCIUH, a TAaKOX BHUPOIyBaHHS Ta
peaiizallisi JE€KOpPAaTUBHOIO CaJMBHOrO Marepiairy. Bapro 3a3Hauurtu, 110
HiANPUEMCTBO TPOBOAUTH HAa BUPOLIYBAHHS CaJWBHOIO Marepiajlly B 3aKpUTOMY
I'PYHTI, 110 JA€ MOKJIUBICTh ()OPMYBATH CTAHAAPTHI KOPEHEBY CUCTEMY Ta HAJ[3EMHY
YaCTUHY CISIHIIIB BIJAMOBIIHO JI0 THIMIB JIICOPOCIMHHHUX YMOB 13 3aCTOCYBaHHSIM
CTUMYJISITOPIB POCTY, MIHEpAJIbHUX JTOOPUB Ta MIKpOEJIeMEHTIB. Takuil caauBHUIMA
MaTepiall MOKHAa BHKOPHUCTOBYBAaTM MaiXe TPOTSITOM  BCHOTO  POKY 1
IPWKUBIIIOBAHICTh HOTO HaBITh B €KCTPEMAIIBHUX YMOBAX JOCUTh BUCOKA.

Jecats pociuH Tyi 3axigHoi 'Smaragd’ oopoOsiuck npenapaTom «Actiwiny —
KOMIUIEKCHUM TmpenapaT il XBOMHUX pociuH. JlecsaTh pociuH 00poOssnch
npenaparom «Plantafol» — kommuiekcHuii mpenapat koMmOiHOBaHUH. [HIM poCTMHM
CIyryBajid KoHTpoJjeM. Bik 4 poku (puc. 6).

JIucronan ; ; ; g
Bepecenn
Actiwin
Hepeerp m Plantafol
Tpasenn ® KoHTpOIb
bepesens | : : :
0 20 40 60 80 100

Puc. 6. lunamika pocty poc/auH Tyi 3axigHoi 'Smaragd' i3 3acTocyBaHHAM
noopuB «Actiwiny, «Plantafoly»
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3 pe3ynbTaTiB pUCYHKY 5 MOXHA MOOAYUTH, IO TP 3aCTOCYBAaHHS JOOPUB PICT
pocivHUA CcATHYB 64 cMm. PocnuHu, MO HE MiHKUBIIOBAIUCH KOMILICKCHUMH
noOpuBaMu 301IBIIMIIA CBIHA 3picT 10 79 cm. PocnmHmM 3 pomaBaHHSM 100pHBa
«Plantafoly 36inpmmmm cepenniii mpupict Ha 2 cM 10 81 ¢M, a POCTHHHM 3 JOJIaBaHHIM
KOMIUIEKCHHUX T00pHB «ACtiwiny 1o 82 cm, 110 Ha 3 cM Oijblile 3a KOHTPOJIb. B 1anomy
BUIIAJIKY, SIK BUCHOBOK MOHa CKa3aTH 10 BUKOPUCTAHHS NOOPUB BiAIrparoTh CBOIO
poJib B 30LIbIIEHI POCTY POCIHH, aje KomiulekcHe noopuBo «Plantafol» ycrymae
CBOEIO 3HAYUMICTIO Tepea «ACtiwiny 1o 4iTKo BimoOpakeHO Ha pUCYHKY 6. Tomy
KOHKPETHO JIJIsl TAaHOTO BUY POCIUH KpPaIlle 3aCTOCOBYBATH TOOPHUBO KOMIUICKCHOT JTii
JUIs1 XBOMHUX POCJIUH.

JecaTe pocivH smBLS cKanbHOTO 'BlueArrow' oOpoOismuce mpenaparom
«ACtiwiny — KOMIUICKCHHI TpenapaT s XBOWHUX poCiMH. JleciaTh pOCIHMH
00pobsnck npenaparom «Plantafoly — kommnekcHuit nmpenapat koMOiHOBaHu#. [HIIm
POCIIMHU CIYTyBaju KoOHTposieM. Bik 5 pokiB (puc. 7).

Sk 1 B nonepeaHii aiarpami 100puBa Ha POCIWHY MAarOTh MO3UTUBHUN BILIUB.
[Touarok 3amipy nounHaBCs 3 BIAMITKH 78 CM, Ha KOHTPOJI1 Y JIUCTOIIA/I1 BIH IEPETHYB
no3Hauky B 94 cm. Pociaunm, mo nimpkuBiIoBamuch po3dnHoM «Plantafol» B
CepeaHbOMY JOCATIN po3Mipy 97 cM TUM camMuM TOKa3aBIIM, 1[0 JAHUW Mpenapar
JieBUM 1 BIH cebe peanizoBye 3HAYHOIO Miporo. | HapemTi OCHOBHUU mpemnapar 1o
MPU3HAYEHUN came JJIsi XBOMHUX POCIWH TMOKa3aB pe3yiabTaT B 99 cM, 110 TOBOPUTH
npo TpoTe, IO aJdbTEPHATUBHUI BapiaHT MOXK€ 1 TMIAIATH, ajie Kpaiie
BUKOPHCTOBYBATH OCTAHHIM BapiaHT Ml OTPUMAHHS MaKCUMAJILHOTO Pe3yJIbTaTy.

Jlucronan
Bepecenn
Actiwin
Hepoert ® Plantafol
Tpasenn ¥ KoHTpOb
bepesens | : : : |
0 20 40 60 80 100 120

Puc. 7. lunamika pocrty sutiBls CKaJabHOTO 'BlueArrow' 3 BUKOPUCTAHHAM
noopus «Plantafol», «Actiwiny

Hecars pocnuH OapOapucy TtyHOepra 'Erecta’ o0poOmsimuck mnpenapaTom
«BonaForte» — koMIUIeKCHUN TIpenapaTr mJisd JUCTSIHUX pPOCIUH. JlecsaTh pOoCIIHH
o0poosuck ipernapaToM «Plantafol» — kommiekcHuii mpenapat komOiHOBaHMM. [HIIT
POCTIMHM CcIyTyBanu KoHTposieM. Bik 4 poku (puc. 8).
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Jlucroman
Bepecenn
= Bona Forte
Hepaerp m Plantafol
Tpasensb ® KoHTpoub
bepesenp | : : : : .

0 10 20 30 40 50 60 70

Puc. 8. lunamika pocty 6apoapucy tyn0epra 'Erecta’' 3 BUKOpUCTAHHAM
noopus «Plantafol», «Bona Forte»

dikcyBaHHS pe3yNbTaTiB MOYANIOCh 3 OEpe3Hs KOJU PICT POCIUHHU CKIIaJaB
43 cM 1 3a yac JOCHTIMIB BiH 3pic A0 po3Mipy 56 cM, IJis TaHOTO BIKY POCIHHH IIe
CepeIHbOCTATUCTHYHMIA TTOKa3HUK. [Ipu BukopucTanHi noopusa «Plantafol» pocmina
3 MOKa3HUKa 43 cM Jtocsria po3Mipy 58 ¢, 1110 Ha 2 cM O1JIbLIe 32 KOHTPOJIb 1 TOBOPUTH
PO Te, 1110 BAKOPUCTAHHS JITAHOTO IMIpernapaTy € ONpaBIaHuM 1 Hece 3a 0000 KOPUCTh
1 MOTEHITiaM JIJIsl TOAATIBIIOTO POCTY 1 QYHKIIOHYBAHHS POCIUHHU KA JOCIIIKY€EThCS.
o »x crocyeThest noOpuBa «Bona Forte» To BOHO moka3ano aHAJIOTTYHUMN pe3yJbTar,
SK 1 HOro MONEepeaHUK, TEX Ha 2 CM OLIbIIe 32 KOHTPOJIb, III0 TOBOPUTH HaM TIPO TE,
10 aTbTepHATHBA HIYUM HE MOCTYIAETHCS OCHOBHOMY JTIOOpPHUBY, ajie 3a paXxyHOK TOTO
10 POCITUHA BITHOCHO HE BEJIMKOTO PO3MIPY B MOAATBIIOMY MOXKYTh OyTH TIEBH1 3MiHH
1 OyAyTh NOTPiOHI JOJIATKOBI AOCTIIKEHHS.

JlecaTh poCIMH CaMIMTY BiduHO3eaeHoro (Buxus sempervirens L.) o6po0sunch
npenapatoM «Bona Forte» — koMruiekcHUI penapat A JUCTSIHUX pociuH. JlecaTsb
pociimH  00pobOmsutuch mpenaparom  «Plantafoly — kommnekchmii  mpemapat
KOMOi1HOBaHUM. [HIIIT pOCIMHM CITyTyBaju KOHTposieM. Bik 5 poku (puc. 9).

Jlucroman
’KoBTeHn
Bepecenn
Cepnerb = Bona Forte

UepBeHb
JIumeHs = Plantafol

Tpasenb B KoHTpOITh
KBitenp

bepesenn

0 10 20 30 40 50

Puc. 9. /IluHamika pocTy cCaMIIMTY BiYHO3€JIEHOT0 3 BUKOPUCTAHHAM 100pHUB
«Plantafol», «Bona Forte»
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[ToyaTkoBU# MOKA3HUK POCTY CAMIIUTY Bi4yHO3eJIeHOro ckianas 30 cMm 1 npu
KOHTPOJII KiHIeBa Iudpa pocTy nmocsarina mo3Hauku 43 cm. [lpu BukopucTaHHI
Plantafoly s mo3nauka mocsiria 44 cm, 110 TIOKa3ye JTI€BICThH JAHOTO Mperapary Ha
pPOCIMHY B MO3UTHUBHY CTOPOHY 1 TrapaHtye ii HaJIMHICTh Ha BHUKOPUCTAHHS B
nonxaneiomy. [{o cTocyeThes kommiiekcHoro noo6puBa «Bona Fortey, ioro kiHueBHit
MOKa3HUK ckiaB 46 cMm, mo Ha 3 c¢M OuIblle 3a KOHTPOJIb 1 HAa 2 cM OuIbIle 3a
albTEPHATUBHUIN BapiaHT 1 1€ pOOUTH HOro abCOMIOTHUM (PaBOPUTOM B JTAHOMY
EKCTIIEPUMEHTI.

OTxe, BUKOPUCTAHHSI KOMIUIEKCHUX TOOPHB 3HAYHOIO MipOIO BiOOpaKa€eThCs
CBOIM BIUIMBOM Ha POCIWHAX 3 MO3UTHUBHOI CTOPOHHU, OCKUIBKH MOKPAIIYETHCS PICT
POCJIMHH, SIK B BHCOTY, TaK 1 B JlaMeTpi, pOCIMHU KpaIllll 32 30BHIIIHIM BUIJISAIOM,
KOJILOPOM 1 3JIOPOBHUMH POCIMHAMHU Ta CTIMKICTIO POCIUH JI0 30BHINIHIX HEraTUBHUX
(haKTOpIB TaKUX SK: MIKIAHUKA; 30y THUKU XBOPOO; MpupoaHi akTopu i T.1. JuHamika
POCTY JAOCTIAHUX POCIUH 3 BAKOPUCTAHHSIM PI13HUX BUJIIB TOOPUB HaBeIEHO y Ta0I. 8.

Tabnuys 8
JluHaMika pocTy A0CJiIHMX POCIUH 3 BUKOPUCTAHHAM Pi3HUX BUAIB
Micsis/BUcoTa, CM
Hazga % 2 = 2 2 2 % qE; CE( Tumexc
no6puBa 0 o 2 S 3 2 2 & = CTaHy
5| g g = ) & & 2 =
O X = = & o M S =)
2021 pix
Tys cmaparg
KonTposb 60 62 64 65 67 69 71 73 74 2,2
Actiwin 59 61 63 66 68 68 72 75 76 14
Plantafol 61 64 67 68 70 72 75 77 79 1,3
SlmiBenb CKEIbHUMI
KonTposb 73 75 77 78 79 81 84 87 87 19
Actiwin 74 76 79 80 82 85 88 90 92 1,3
Plantafol 75 78 80 83 85 87 91 94 96 1,1
Bbapbapuc TynGepra
KonTponb 40 42 44 45 46 48 50 51 53 2,5
Actiwin 41 43 45 48 49 50 52 54 56 2,1
Plantafol 40 43 45 46 48 50 53 55 57 1,4
CaMmuT BIYHO3EJICHUN
KonTposb 28 30 32 33 34 35 37 39 41 2,0
Actiwin 29 32 34 36 37 39 41 43 45 14
Plantafol 28 30 32 34 35 36 38 40 42 1,1
2022 pik
Tys cmaparg

KoHTpoJb 78 80 82 83 84 86 89 92 94 2,6
Actiwin 78 81 84 85 87 90 93 95 97 2,1
Plantafol 78 81 83 86 88 90 94 97 99 1,5
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Micsis/BrcoTa, CM
= a 4 8 8 = - =
Hasga § E g:g E § E @ GE) % THexc
n06pHBa § 2 § = ? 5 % § g cTany
SliniBenb CKeIbHUMI
KonTposnb 78 80 82 83 84 86 89 92 94 2,6
Actiwin 78 81 84 85 87 90 93 95 97 2,1
Plantafol 78 81 83 86 88 90 94 97 99 15
bap6apuc Tynbepra
KonTposb 43 45 47 48 49 51 53 54 56 2,2
Actiwin 43 45 48 50 51 52 54 56 58 1,8
Plantafol 43 45 48 49 50 52 55 57 59 1,4
CaMIuT BIYHO3EIEHHUH
KoHnTposb 30 32 34 35 36 37 39 41 43 2,3
Actiwin 30 33 35 37 38 40 42 44 46 1,9
Plantafol 30 32 34 36 37 38 40 42 44 1,4

SKIIO TOBOPUTM KOHKPETHO NpO TMpenapaTd, fAKl Oyiu 3alydeHi s
EKCIIEPUMEHTY Ta iX MPU3HAYEHHS TO MOKHA OJJHO3HAYHO 3pOOUTH BHCHOBOK, IO Ti
KOMILJIEKCHI ITpenapaTu M0 CTBOPEHI il KOHKPETHI POCIMHU XBOWHI BOHU YU JIUCTSIHI
OyIyTh Kpalie BUKOHYBAaTH CBOI (PYHKIIi repes] albTepHATUBHUMH KOMOIHOBAaHUMU
no0puBamMu, 110 T00PE BILIMBAIOTH, SIK HA XBOIHI, TaK 1 Ha JIMCTSHI.

Jnst Toro, mo0 pPO3MHOXKUTU Ty Ta il BUPOCTUTU JJISi LBOTO HEOOXITHO
MPOBECTH TakKl BUTPATH SIK: BUTPATHU Ha podouy cuily, o Oyae 3aliMarTuch
KUBLIIOBaHHSAM, BHUPOOJEHHSM IPYHTOBOI CyMilll Ui KaceT IiJl POCJIHH,
IPOMOJIIOBAHHS I1MX POCIMH 1 MIJATPUMAaHHSA HaJEKHHUX YMOB 3pOCTaHHS Ta
MePECa/PKCHHS 3 KaCeTH Y BIAKPUTHI a00 3aKpUTUN TPYHT; puaOaHHsS Topdy, MICKY
Ta 3eMJI1 I CyMIllll; BUTPATH Ha 3POIICHHS Ta YTPUMAHHS CaMOi TEIUIUIll, BUTPATH
Ha 3aco0u, Mo OOpPIOThCS Ta 3axXUINAIOTh POCIMHM BiJ 30yJHUKIB XBOpPOO Ta
[IK1HUKIB.

JI71st OI[IHKM €KOHOMIYHOI €()eKTUBHOCTI BUPOILYBAaHHS CaJUBHOTO MaTepiaity
Ha PO3CaJAHMKY bIiJIOLEpKIBCHKOTO JIICHULITBA OyJlM MPOBEACHI PO3PAXYHKH TIO
co0iBapTOCTI MPOAYKITli, peHTA0ETHFHOCTI Ta MPUOYTKOBOCTI (Tab. 9).
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Tabnuys 9

AHaJi3 eKOHOMIYHOI e()eKTHUBHOCTI BUPOLLYBAHHS CA/IMBHOI0 MaTepiajly B

po3caaHuKy bijlonepkiBCcbKOro JTiCHUIITBA

. CoGiBapTicTh CobiBapTicTh .
Kinekicts . . . Yuctui
. OJIMHUIIL BigmyckHa | BUpoOHUIITBA Banosuit .
IIponyxuis MPOAYKIIi, ; npubyTok, | PeHrabenbHiCTh
IpPOAYKIIT, 1LiHa, TPH. MIPOAYKIII, npUOyTOK, TPH.
THC. IIT. TpH.
TpH. TpH.
1 2 3 4 5 6 7 8
Cissnui
Bepesa noBHCa 9,3 291,60 349,92 2711,88 3254,26 542,38 20
Jly6 qepBoHHii 300 159,00 190,8 47700,00 57249,00 9540,00 20
Jly6 3Buuaitauit 360 184,00 220,8 66240,00 79488,00 13248,00 20
Tproxaman 10 251,91 302,29 2519,10 3022,90 503,80 20
KIHCBKHUU
KiteH sBip 139,74 178,08 2137 24884,90 29862,44 497754 20
Kaen 139,74 182,23 218,68 25464,82 30558,35 5039,52 19,8
cpibnsicThii
Jluna 66,8 267,20 320,64 17848,96 21418,76 3560,79 20
ceplenicra
Topobura 12,3 304,17 365,00 3741,30 4489,50 749,07 20
3BUYarHa
deen 120 148,29 177,95 17794,80 21354,00 3559,20 20
3BUYAUHUN
Xenomenec 9 151,28 181,54 1361,52 1633,86 272,34 20
SAIIOHCBKHUU
Kamina 12 190,11 228,13 2081,32 2737,56 456,24 20
3BUYarHa
Caumna 223,13 228,56 274,27 50998,60 61197,87 10198,97 20
By30k 3BHuaiiHuit 11,42 357,31 428,77 4080,48 4896,56 816,07 20
Cxywmris 11 260,12 312,14 2861,32 3433,54 572,22 20
Criipest AmoHCbKa 10 357,31 428,77 3573,10 4287,80 714,6 20
Bchoro: 1434,43 274062,10 328884,40 54822,30 19,98
Hkiaka
XBoiiHi
Cocna 13 40,00 50,00 52000 65000 13000 25
KpUMCBKa
Cocna 0,1 264,00 330,00 26400 33000 6600 25
BeI/IMyTOBa
fg;‘;*;,‘“’“‘o“a 0,6 440,00 550,00 264000 330000 66000 25
Srmuns 6ina 1,6 96,00 120,00 153600 192000 38400 25
Mozpura 0,2 72,00 90,00 14400 18000 3600 25
€BpoIeichKa
Tys 3aximia 18,1 104,00 130,00 1882400 2353000 470600 25
Tyn saxinua 0,1 144,00 180,00 14400 18000 3600 25
Aurea
SniBens
3BHUAHM 2,0 112,00 140,00 224000 280000 56000 25
“KOJIOHOBHIHA”
Smisens 75 28,00 35,00 210000 262500 52500 25
KO3allbKUI
SniBenn
KO3AIBKHi 2,0 40,00 50,00 80000 100000 20000 25
“Glauca”
Tuc srigrmit 0,1 24,00 30,00 2400 3000 600 25
Kunapucosuk 0,4 48,00 60,00 19200 24000 4800 25
FOplXOHHlﬂHI/IH
Bchoro: 36,5 3064400,00 3803500,00 | 739100,00 25
JIucrsini
JTy6 uepBonHii 0,6 25,20 36,00 15120,00 21600,00 6480 42,86
Jluna 1,8 29,40 42,00 52920,00 75600,00 22680 43
IIHPOKOJIUCTA
Juna 1,5 29,40 42,00 44100,00 63000,00 18900 43
ceplencra
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.. CobiBapTicTh CobiBapTicTh .
KinpkicTh . . . Yucrwmit
. OJIMHUII BiamyckHa | BUpoOHMIITBA Banosuii .
[Iponyxuis MPOIYKIi, . npudyTok, | PenrabenbHICTH
IIPOIYKII], LIiHa, TPH. MPOAYKIIII, npudyTOK, TPH.
THC. IIT. TpH.
TpH. TpH.

1 2 3 4 5 6 7 8

JIuna
15 29,40 42,00 44100,00 63000,00 18900 43

ceplenucTa
Kaen y 1,0 21,00 30,00 21000,00 30000,00 9000 43
FOCTpOJII/ICTI/II/I
KoteH siBip 05 21,00 30,00 10500,00 15000,00 4500 43
bepesa noBucna 0,6 16,80 24,00 10080,00 14400,00 4320 43
Bep6a 6i1a 15 16,80 24,00 25200,00 37500,00 10800 43
Bepba matcya 01 36,00 46,80 3600,00 4680,00 1080 43
Topoduna 04 21,00 30,00 8400,00 12000,00 3600 43
3BUYanHa
Tamapikc 01 12,00 15,60 1200,00 1560,00 360 43
by 01 25,20 36,00 2520,00 3600,00 1080 43
€BPONENUCHKUI
Tonoms 03 16,80 24,00 5040,00 7200,00 2160 43
Oajp3aMivyHa
Beboro: 175 199680,00 286140,00 86460,00 42,55
Kymi
biprouna 06 9,00 10,80 5400,00 6480,00 1080,00 20
3BUYarHa
Apomi 03 9,00 10,80 2700,00 3240,00 540,00 20
YJOpHOILI JHa
CBuauHa
KpUBaBo- 01 6,50 7,80 650,00 780,00 130,00 20
4epBOHA
Ceuina 6ia 0.1 9,00 10,80 900,00 1080,00 180,00 20
Criipes Bai- 1,0 10,00 12,00 10000,00 12000,00 2000,00 20
I'yrra
Criipest Ban-
T'yrra “Mana 0,2 16,00 20,00 3200,00 4000,00 800,00 20
npuHieca’
Camumr 14,0 20,00 24,00 280000,00 336000,00 56000,00 20
BIYHO3CJIICHUU
Kamia 0.1 10,00 12,00 1000,00 1200,00 200,00 20
3BUYaHa
Beboro: 16,4 303850,0 364780,00 60930,00 20,06
Bcenoro mo Bimmitam: 3841992,1 4783304,40 961349,74 25,03

3 MpoBeACHUX PO3paxyHKIB BUIHO, IO 3aTpaTH HA BUPOIIYBAHHS CaJWBHOTO
Marepiany craHoBuTh 3841992,10 rpH, BanoBuii npuOytox — 4783304,40 rpH, a
961349,74
BUpoOHUITBA — 25,03 %. BpaxoByroun monuT Ha CaJuBHUN MaTepial MU MPOTIOHYEMO

OTPUMaHUNA YHCTHA TPUOYTOK CTAHOBHTH rpH. PeHTaOenbHICTh
301JIBIIUTH ACOPTUMEHT POCIIMH BUPOLILYBAHUX POCIUH, BBIBIIH B KyJIbTYPY: POCIUHU
MEPCHEKTUBHI y JICOrOCIOIaPCHKIM CIIpaBl Ta pO3IMIMPUTH ACOPTUMEHT AEKOPATUBHUX

dhopm (tabdi. 10).

Tabnuysa 10
ACOPTHMEHT NMEPCNEKTUBHUX POCJHH /IS BAUPOIYBAHHS HA PO3CAAHUKY
Ne 3/m ‘ YKpailHCbKa Ha3Ba ‘ JlatuHCBHKa Ha3Ba ‘ Bukopucranus
XBOlHI
1 MonpuHa cubipcbka Larix sibirica CTBOpEHHS KYJIbTYp
2 [IceBoTCyra MeH3mCa Pseudotsuga menziesii CTBOpEHHS KYJIBTYP
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Ne 3/m YKpaiHChKa Ha3Ba JlaTuHCpKa Ha3Ba Bukopucranus

3 CocHa OaHkca Pinus banksiana (CTBOPCHHS KyIbTYp
OzeneHeHHs

4 CocHa BeiimyTOoBa™ Pinus strébus O3elIeHeHHs

S CocHa keipoBa €Bponeicbka Pinus cembra CTBOpEHHS KYJIbTYP

6 Cocna yopHa Pinus nigra CTBOpEHHS KYJIBTYP

7 KHHapHCF)BHKv C'hgr_naecyparis pisifelra OserteHeHs

TOPOXOILTI THHMA Filifera Aurea Nana

8 SmiBenb KUTAMCHKUN Juniperus chinensis 'Old Gold' O3eleHEHHS

9 SnuHa cubipchka '‘Argentea’ OzencHeHHs

10 Tys 3axigna Thuja occidentalis 'Smaragd' OseneHeHHs

Jlucrsani

1 bepeka ikapcbka Sorbus torminalis CTBOpEHHS KYJIBTYP

2 Jluma KaBKa3bKa Tilia caucasica CTBOpEHHS KYJIBTYP

3 Byk eBponenchKuit Fagus sylvatica CTBOpEHHS KYJIBTYp

4 ITnatan 3axigHuii Platanus occidentalis CTBOpEHHS KYJIBTYP

5 ["opix yopHMiA Juglans nigra CTBOpEHHS KYJIBTYP

6 I{epcuc eBponeiChKHiA Cercis siliquastrum OseneHeHHs

7 ['pab 3BHYalHUI Carpinus betulus 'Fastigiata’ OseneHeHHs

8 MarsoJisi CynaHxa Magnolia soulangeana OseneHeHHs

9 [[loBkoBUILIA Oina Morus alba 'Pendula’ O3seneHeHHs

10 Bepba 30510THCTOBOIOCA Salix Erythroflexuosa OseneHeHHs

Kymi
1 Beiirena kBiTyua ‘Variegata’ | Weigela florida ‘Variegata’ OseneHeHHs
. Ligustrum ovalifolium
2 Biprounna oBanonucra A \ OseneHeHHs
ureum

3 JKumorocTs TenpMaHa Lonicera tellmaniana O3seneHeHHs

4 3050THIA 01T Laburnum anagyroides OseneHeHHs

5 Tamapike . Tamarix tetrandra OseneHeHHs

YOTUPUTUYHHKOBHUH
6 Cymax myXHacTHd Rhus typhina OszeneneHHs
7 Kaurrax rl6.p FAHITH Aesculus Briotii O3eneneHHs
«YepBOHOKBITKOBUI»
8 KusunpHEK TamMmmepa Cotoneaster dammeri O3seneHeHHs
9 Ku3uapHUK rOPU30HTATBHUIN Cotoneaster horizontalis OseneHeHHs

*CocHa BeﬁMYTOBa € I_IiHHOIO B O3CJ'ICHCHHi, aJIC CUJIbHO BPAXXA€THCA XBOpO6aMI/I.

ArpoTexHiKa BUPOIIYBaHHS JaHWUX BUJIIB HE CKJIaJ(HA, MMOMUT Ha BUIIEBKa3aH1
POCIMHU CTaOUIBHO ICHYE y CHELIATICTIB 3 03€JICHeHHs. BBeleHHsT B BUPOIIIyBaHHS
JaHUX BUJIIB CYTT€BO 30LJILIIUTH ACOPTUMEHT POCIUH Ha MIANPUEMCTBI.

BucHoBku. B cTpykTypi IpyHTIB JTicOBOrO po3camnuka (imii «bijgomnepkiBcbke
JICOBE TOCTIOIAPCTBOY MEPEBAKAIOTH YOPHO3EMHU 3BUUAlHI, SIKI MAIOTh BMICT TyMYCY
B cepenabomy 3-4 %, HEUTpaJIbHE CEepEeOBUIINE, M0 3a0e3Mneuye CIUPUSITINBI YMOBH
JUISL POCTY 1 PO3BUTKY OUIBIIIOCTI BUPOIIYBAaHUX POCIIHH.
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[Ipu mnopiBHSHHI €(EKTUBHOCTI KOMIUIEKCHMX JOOpPUB, Ha POCIHHH
MaKCHUMaJbHOTO pe3yJlbTaTy OTpPUMadd TMpPU BUKOPUCTaHHI TEBHHUX J0OpUB
NPU3HAYCHUX I KOHKPETHUX BUJIIB POCIMH: IJsl Tyl cMaparj Ta sliBLs CKaJIbHOTO
KpalmMm J00puBOoM € «Actiwiny; s OapOapucy TynOepra Ta Ajid CaMmIIUTy
BIYHO3€JICHOTO €(EKTUBHIIINM € KOMIUICKCHUM mpenapar sl JIMCTIHUX POCIUH —
«Bona Forte»; npu BHeceHH1 JOOPUB BapTO BU3HAYATH ONTUMANIbHY JI03Yy iX BHECEHHS
3 ypaxyBaHHAM TEMIIEPATypHOTO 1 BOJHOTO PEXUMIB Ta BUIOCHEHUBIYHUX
0COOJIMBOCTEN BUPOITYBAaHUX POCIIUH.

KommuiekcHi npenapartu, M0 CTBOPEH1 il KOHKPETHI POCIMHH XBOIHI BOHU YU
JUCTSIHI Kpallle BUKOHYIOTh CBOi (DYHKIIII Mepe]] allbTepHATUBHUMHU KOMOIHOBaHUMH
noopuBamu. Ilpu 3acTtocyBaHHs JOOpUB pIcT Tyi 3axinHoi 'Smaragd' csarHyB 64 cM.
Pocnunu 3 nonaBannsm nodpusa «Plantafol» 3011b1mmm cepeaniil mpupicT HA 2 CM 10
81 cM, a pocIMHY 3 I0JIaBaHHSAM KOMITJIEKCHUX TOOpUB «Actiwiny 110 82 ¢Mm, 1110 Ha 3
CM OuibIIe 32 KOHTPOIb. CX0%a TeHJICHIIISI POCTEKYETHCS 1 3 IHIIUMH POCIUHAMU, 1X
PICT MIABUIIUBCA HA 2-5 CM y MOPIBHAHHI 13 KOHTPOJIEM.

Bapto akuenTyBatTm yBary Ha BHKOPHCTAaHHI KOMIUIEKCHUX OpraHo-
MIHEpaJIbHUX TOOpUB, €(HEKTUBHICTh SIKHUX 3HAYHO BHILE PO3AUIBHOTO 3aCTOCYBAHHS
OpraHiYHUX 1 MIHEpAIbHUX JOOPUB, T TAKUX SK OLIBII €KOOE3NEUHHX.

B terumisix BkopiHeHHs Tyi csrae 70-75 %, sumiBio 65-70 %, cammmrty
90-95 %, ame 3HayHa YacTHWHA JEKOPATUBHOTO CAIWBHOrO MaTepiany moTpedye
JIOpOIIYBaHHsI, /7151 JOpMYBaHHSI IITaMOYy .

[Ipu BuKOpUCTaHHI JOOPUB MOKPAILYEThCS 1X PICT 1 CTaH, ajie MOTPIOHI KOIITH
Ha 1X BHKOPHUCTaHHs. TOMy 13 NMPOBENEHUX PO3PAXyHKIB BUIHO, IIO 3aTpaTH Ha
BUPOIIYBaHHs CaTUBHOTO MaTepiaiy, sIKHil BUPOIIYETHCS MPU BUKOPUCTAHHI PI3HUX
BUJIIB 100puB cTaHOBUTH 3841992,10 rpH, BanoBuil npulOyTok — 4783304,40 rpH, a
OTPUMaHUA YHCTHM TPUOYTOK CTaHOBUTH 961349,74 rpH. PenrabenbHICTH
BupoOHuITBa — 25,03 %.
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PECULIARITIES OF GROWING PLANTING MATERIAL AND
USING FERTILIZERS AT THE «BILA TSERKVA FORESTRY» BRANCH

The purpose of the presented article is to determine the expediency of using modern complex
types of fertilizers during the cultivation of decorative planting material in forest nurseries. An active
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experiment was carried out with the help of visual observation, assessment of the appearance of
plants according to their growth and development in the process of applying different types and doses
of fertilizers, as well as measuring and recording the results obtained using the analysis and synthesis
of the obtained field data. The types of fertilizers used in the experiment to study their effect on woody
plants allowed us to state that the best fertilizers for thuja "emerald™ and juniper rock are "Actiwin",
"Plantafol” and "Bona Forte”. When comparing the effectiveness of complex fertilizers, it can be
concluded that their use is largely reflected in its effect on plants from the positive side. Applied
complex preparations, which are created for specific coniferous or deciduous plants, perform their
functions better than alternative combined fertilizers. When comparing the effectiveness of complex
fertilizers on plants, the maximum results were obtained when using certain fertilizers intended for
specific types of plants: for Emerald thuja and rock juniper, the best fertilizer is "Actiwin"; for
Thunberg's barberry and evergreen boxwood, the complex preparation for deciduous plants - "Bona
Forte™" is more effective. When applying fertilizers, it is necessary to determine the optimal dose of
their application, taking into account the temperature and water regimes and species-specific
features of the cultivated plants.It is worth emphasizing the use of complex organo-mineral fertilizers,
the effectiveness of which is much higher than the separate application of organic and mineral
fertilizers, and such as are more environmentally safe. In addition, calculations of the cost of selected
tree species were made and an analysis of prices and costs correlated with plant growth in height
and root system was given. Economic calculations were carried out in order to take into account the
cost of growth stimulants and the indicators that they allow to be achieved with a comparison of the
cost for the end consumer.

Key words: soil, complex fertilizers, decorative plants, plant growth, drugs, the effect of
fertilizers.
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MATOJOI'TI COCHOBHUX JJEPEBOCTAHIB B KOHTEKCTI
JEPEBUHHO-KLJIBIIEBUX XPOHOJIOI'IA JJICOIOCIOJAPCHKUX
® LI JEPKABHOI'O IIJTIIPUEMCTBA «JIICU YKPATHN»

TA IPUPOJOOXOPOHHHUX HAYKOBO-JOCIIIHUX BIJIAIJIEHD
HOJIICBKOI'O NIPUPOJHOI'O 3AITIOBIIHUKA B YMOBAX JIICOBUX
EJATOIHIB )KUTOMUPCBKOI'O ITOJIICCA

Bucesimneno akmyanvhi numaHnua 1iconamono2iduno2o MOHIMOPUHEY COCHOBUX 0epeBOCHaHi8
Ha npuxnadi aicococnooapcokux giniu JI1 «/licu YVkpainuy Kumomupcokoi obnacmi, a maxodic
NPUPOOOOXOPOHHUX — HAYKOBO-00CHIOHUX  6I00inenb  [lonicbkoeo  npupoOHo2o  3an08IOHUKA.
Bcmanoeneno, wo cepeons sanesxcnicmos 6naugy nico8ux namono2ii Ha Npupicm COCHU 36UHALIHOT
3Haxooumscsi 8 medcax kopenayiunoi sanexcnocmi x<0,04+0,2. [Ipoananizosano namonociunuil
BNIUB KOMNJIEKCY HECHPUAMAUBUX OIOMUYHUX, ADIOMUYHUX, NIPOSEHHUX, AHMPONOSEHHUX (haKkmopie
HA Npupocmu COCHU 38UYAUHOI 8 YMOBAX Nic020Cn00apcvkux @iniu [lepiicagnoco nionpuemcmea
«Jlicu Vxpainup, a makodc NpPUPOOOOXOPOHHUX HAYKOB0-00CHIOHUX 6i00inensb Ilonicbkoco
npupooHo2o 3anosionuxa. Konyenmyanvno pozensnymo ma 0O0CHiONHCEHO 6NIUE NIPONO2IUHO20
ghaxmopa nio uac Oitouoi 1ico8oi noicedici, a MaKoic Nocmnipocenezy Ha GopmyeanHs npupocmy i
NPOOYKMUBHICMb COCHU 36uyauinoi 8 ymosax Kumomupcoxoeo Ilonicca. Bcmanosneno, wo 3MiH
NO2OOHO-KNLIMAMUYHUX YMO8, Oionociuna O0isi 30YOHUKIE KOpeHeBoi 2YyOKU, COCHO80I 2VOKu,
8EPUIUHHO20, UWeCmuU3yOuamo20 Kopoidié Ha NPUPOCMU COCHOBUX 0epeeoCcmanie 6 YMoeax
Ilonicbk020 nNpupoOHO20 3aNOBIOHUKA 3HUNCYE NPOOYKMUBHICMb 3aKNAOAHHA NPUPOCHY COCHU
36uuaiinoi 6 mexcax xoegiyienma oemepminayii r=0,44-0,46. Ocobauea yeazca 6 cmammi
AKYeHmMoBaHa HA 6NIUBY NO20OHO-KIIMAMUYHUX Hakmopie wooo GopmysanHs paHHbo2o0 ma
Ni3Hb020 NPUPOCMI8 COCHU 38uUyaliHoi 6 ymosax 30nu Llenmpanvnoco I[lonicca Ykpainu i
Kumomupcorozo Ilonicca 30kpema. Hagedeno demanvHy Xapakmepucmuky uwjooo xoe@iyieHmis
Kopenayii ma oemepmiHayii 6 po3pi3i Npupocmié COCHU 36UHALIHOI 2eHEPANi308AHUX O0ePeSUHHO-
KLIbYesUx XPOHONO02IU 8 3ANeHCHOCMI 8I0 CepeOHbOMICAYHOI memnepamypu ma cymu onaodis 3a
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secemayivinull nepiod npu cmyneuio oocmosipnocmi p<0,05. Bcmamnosneno, wo Hedocmammsi
KIIbKICMb  807102U Y PAHHLOBECHAHUU NEpio0 CYMMEBO 3HUNCYE NPOOYKMUBHICMb 3AKIAOAHHS
PAHHLO20 NpUpoOcmy COCHU 38uyaiinoi 6 ymosax Illepeancvkozo, Konuwancekozo, Cenesiscbkoco
NPUPOOOOXOPOHHUX HAYKOBO-00CHIOHUX 8i00ineHb [lonicbkoeo npupooHo2o0 3ano8iOHUKA, WO
BNIUBAE HA 3HUMNCEHHS NPOOYKMUBHOCMI O0epesoCmaHie 6 medcax Koegiyienma Kopeiayii
x=0,53+0,02. [{ocnioxceno, wo ypasicenus 30yOHUKAMU KOPEHeBOi 2yOKU COCHU 36U4AliHOL, COCHOBOT
2YOKU, NOWKOONCEHHSI NPUCMUSAIOYUX MA CMUSTIUX 0ePeBOCMAHI8 BePUIUHHUM, WeCu3youyamum
KOpoidamu, a maxKojic 6niu8 NOCMNIpo2eHe3y MUHYIUX POKi6, CYMMEBO GNIUBAIOMb HA 3AKIA0AHHS
NI3HIX OepeBUHHO-KLIbYesUux npupocmis. /[oeedeno, wo Ha NpoOyKMUEHICMb NPUCMUSAIOYUX Md
CIU2TUX COCHOBUX 0ePeBOCMAHI8 sIK 8 ymosax aicoeocnooapcvkux giniu JI1 «/licu Ykpainuy, max i
Ilepeancvroeo, Konuwancokozo, Cene3igcbkoco npupo000oXOpOHHUX HAYKOB0-00CHIOHUX GIOOiNeHb
Ilonicbko20 npupooHo2o 3anoGiOHUKA CYMMEBO 6NAUBAIOMb NOMOYHUU JICONAMONIOTYHUL CMAH
COCHOBUX HACAOINCEHb, NO2OOHO-KAIMAMUYHI MA NIPO2EHHI YMOSBU, WO 8USHAUAECMbCS KOPENAYIUHOIO
sanedcnicmio Ha pisni x=0,44+0,3.

Knrouosi cnoea: nic, namonocii, Oepe8uHHO-Kilbyesi XpoHoN02ii, nipoceHe3, 30VOHUK,
WIKIOHUK, KOpeNayis, pespecis, 0emepminayis, npooyKmueHiCmb.

Beryn. CtpimMkuid npolec BCUXaHHS MPUCTUTAIOYMX 1 CTUIJIMX JAEPEBOCTaHIB
COCHHM 3BUYaNHO1 B yMOBax 30HU L{entpansHoro Iloniccsa Ykpainu cranom Ha 2023 p.
CTaHOBUTH MOHAJ 62,3, 3 THC. Ta, a TUTOMAa Maca BCOXJIOi JCPEBUHM CKJIa/la€ TIOHA]
21,3 mma. m® [1]. Lei mpomec 3aBaac 3HAYHMX EKOHOMIYHMX, pPEKpeEallifiHHX,
COIIAIbHUX, TMPUPOIOOXOPOHHUX 30HUTKIB, MPU3BOAUTH 1O PI3KOTO TMOTIPIIECHHS
JCOMATONOTIYHOTO, MIPOT€HHOTO CTaHy Ta 3HIKEHHS MPOJYKTUBHOCTI JICIB
XKuromupcekoro Ilomices [2, 4]. 3oBHimHI MOPQOJIOTIUYHI O3HAKK MOPYIICHHS
HOPMAJIBHO1 JKUTTEMISUTBHOCTI MPUCTUTAIOUNX Ta CTUTJIMX JIEPEBOCTAHIB B yMOBax
micorocnonapcbkux ¢ [epxaBHoro mignpuemctBa «Jlicu Ykpainuw», a Takox
MPUPOJOOXOPOHHUX  HAYKOBO-IOCHIAHUX BiajauieHb [lomickkoro mpupoaHOro
3aMoBIIHAKA Mij BIUIMBOM MOTOJHO-KJIIMATUYHUX, JICOMATOJIOTIYHUX, MIPOTE€HHUX
(bakToOpiB NalOThCS B 3HAKH JIMIIIE 32 YMOBHM KOHCTaTaIlli (iHaiIbHOI (a3u MposiBY
JECTPYKTHBHOI Mii Ha JIICOCTAaHW COCHHU 3BHYAWHOI, KOJHM YacTillie 3a BCE 3MIHU B
JCOBUX €KOCHCTeMaxX € He3BOPOTHUMH. OHOCTAIHO YCYHYTH TPOOJIEMY 3HUKCHHS
MPOyKTUBHOCTI 1 BIAMUPAHHS COCHOBUX JICiB B yMoBax JKutomupcekoro [lomiccs Ha
npukiaai jgicorocnonapcbkux ¢uaii Al «Jlicu Ykpainn», a Takox Cenes3iBCbKOro,
Konumiancekoro, Ilepranchbkoro npupoa00XOpOHHUX HAYKOBO-JIOCTITHUX BIJIIJICHb
[TomichbKkOTO MPUPOTHOTO 3aIOBITHUKA HAKAIh OJHO3HAYHO HE MOYKJIMBO, BUXOISYH
JUIIe 3 JOCHIDKCHh OKPEMO B3ATHX IaTOJOTIYHMX IporeciB. JliciBHuYI,
(biTONATOIOT14HI, EHTOMOJIOTIYHI, MPOJIOTIYHI TIOCHIPKEHHS MalOTh OyTH CIIPSIMOBaHI
Ha BHUBYCHHS KOMIUICKCHO-YaCOBOi JMHAMIKM MIHJIHUBOCTI JIEPEBHHHO-KIUIBIICBOTO
MPUPOCTy B KOHTEKCTI TMPOIECY BIUIMBY MOTOAHO-KIIMAaTUYHMX YMOB 4epes
Koe(ilieHTH MaTeMaTUYHOI CTAaTUCTUKH, 30KpeMa - KOpessiii, aerepmiHaiii i
perpecii, MmO MOPAaKTUYHUM YHHOM BIIOOPAKAETHCA B JEPEBUHHO-KEPHOBOMY
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MOHITOPUHTY HApOCTaHHA CTOBOYpOBOi MacH TiJ BIUIMBOM MPUPOJHUX 1
AHTPOITOTCHHMX (DAKTOPIB. Y POJIi €TAIOHHOTO TPUPOTHOTO IHIAUKATOPA KU JTOCUTH
00’€KTUBHO Ja€ MOKJIUBICTh OIIIHUTH 3MIHH B JICOBHX €KOCHUCTEMax 30HU
HentpansHoro Ilomiccs 1 JKutomupcbkoro Ilomiccsi 30kpeMa, € piuHE KiJbIle B
KOHTEKCTI 3aKjaJaHHs PaHHbOIO Ta II3HBOTO IPUPOCTIB, KOPENAIIAHI 3B’ A3KH
pafiabHUX MPUPOCTIB MPUCTUTAIOUUX Ta CTUIJIMX COCHOBUX JIEPEBOCTAHIB B yMOBaX
micorocnonapcbkux ¢umid Il «Jlicu Ykpainum» Ta NpUpOTOOXOPOHHUX HAYyKOBO-
JTOCTITHUX BiAUIeHb [Tomichkoro mpupoaHOTo 3amoBiiHuKa. Ha choroaHimHIA JeHb
HAyKOBE TUTAaHHS JIICIBHUYOTO MOHITOPHUHTY CTYNCHIO Ta XapakTepy BIUIMBY
MPUPOJIHUX MPOIECIB, JICOMATOJIOTIYHUX Ta EHTOMOJIOTIYHUX YHHHUKIB, MPOTeHE3Y,
AHTPOIIOTEHHUX (PAaKTOPIB Ha JicoBl ekocrucTemMu Kuromupceskoro Ilonices ycnimHo
BUPIIIYIOTBCA 13 PO3IIMPEHUM 3aCTOCYBAHHSIM JIE€PEBUHHO-KIJIBIIEBOIO METOY
aHai3y MPUPOCTIB Ta MPOIYKTUBHOCTI JEPEBOCTAHIB, 110 € OJHUM 13 HAWOUIbII
MEPCHEKTUBHUX HAIpPSMKIB MPOBENCHHS JIICIBHUYOrO MOHITOpUHTY [3, 5, 7].
B HamoMy npakTUYHOMY BHUIAJKY JACHAPOXPOHOJIOTIS SK Crmocid0 00’ €KTUBHOTO
MOHITOPUHTY COCHOBHUX JIEPEBOCTaHIB 0a3y€eThCsl HA ACHAPOJIOTIUHI «11aM’IT1» COCHU
3BUYANHOI B JICOpOCIMHHMX yMoOBax JKuromupcwbkoro Ilomiccss 1 XpOHOJOTIYHIN
(hikcallii BCiX TOTOHO-KJIIMATUYHUX Ta MIPOT€HHUX 3MIH Y BUIJISA1 IPUPOCTY PIYHOTO
KUIBIISI, IO BiJOYBAIOThCS SIK Y CEPENIMHI JIICOBOI €KOCHUCTEMH, TaK 1 B IMOTOJHO-
KJIIMaTHYHUX YMoOBax [6, 8, 10].

Ha cywacHomy erami B ymoBax (umiif J1COrOCOAApChbKUX MIAMPUEMCTB
HIT «Jlicu Ykpaiam», a TakoX TPUPOJOOXOPOHHHX HAYKOBO-IOCIITHUX BIIIICHD
[Tonicbkoro MpUpOAHOTO 3aMOBITHUKA 1] BIUTMBOM 3MiH MOTOJIU, KJIIMaTy, 30y THUKIB
KOpPEHEBOI T'yOKH, COCHOBOI TIyOKHM, IIKIAHUKIB BEpPIIMHHOTO, IIECTU3y04YaToro
KOpOimiB, MIpOTeHEe3y B MPHUCTUTAIOYMX Ta CTUTJINX JCPEBOCTAHAX, a TaKOX
0e3IMocepeIHbOr0 aHTPOMOTeHHOro BIUMBY mpoTsarom 2021-2023 pokiB B yMoOBax
3ouu llentpanpHoro Ilomiccss Ykpainu 1 0COOIMBO B YMOBax JICOKOPHCTYBaHb
XKuromupcrkoi obnacti e BigOyBamuch JicoBi moxexi, a B 2018, 2019, 2020 pokax,
1 macmrabni. CiiJl TakoX 3a3HAYWTH, IO 3 MOYATKOM BTOPTHEHHS Ha TEPUTOPIIO
VYkpainu pociiickkoro arpecopa, JMile BiJ BIACHKOBUX I Ha TEPUTOPILX
nicokopuctyBanb ¢ I «Jlicu Ykpainn» B dKuromupchki 001acTi Bl 0OOCTpiiB,
MOXKEXK BUKJIMKAHUX OOHOBUMH [isIMU B MPUPOJHHUX JIICOBHX EKOCHUCTEMAX,
JIECTPYKTHBHOTO BIUTMBY Ha HAJIPYHTOBUH TOKPHWB B pe3yJIbTaTi MiHYBaHHS, OYJIO
3HHIIEHO JICIB Ha ot 563,4 Tuc. ra. ToMmy B OabIIIOMY, BUKOPUCTAHHS METOTY
JIEPEBUHHO-KIIBIICBUX  XPOHOJOTIM 3 METOIH BH3HAUCHHS JKUTTE3AATHOCTI,
MPOyKTUBHOCTI, PE3UCTEHTHOCTI JIEPEBOCTAHIB COCHU 3BUYANHOT MAaTUME BAXKJIUBY
NpaKTHYHY aKTyaiabHIicTh [9, 11, 12].

Marepian i MeToau aocJixkeHHsl. 3aKIaJKy TPOOHUX IIJIOINI Ta BU3HAUYCHHS

JICOTaKCaIllHHUX  TIOKa3HUKIB  JEPEBOCTaHIB  MPOBOAWIM  BIAMOBIIHO  J0
103



3araJIbHONPUMHATUX Y JIICIBHULITBI MeToauK [13]. ¥ koxkHOro aepeBa Ha BUCOTI 1,3 M
BHUMIPIOBABCSI JiaMETP Y IBOX HampsiMax (3 TouHicTo 10 0,1 cM) 3a 1OTTOMOT OO JTICOBOT
MipHOi Buiiku. CepenHiil 1iaMeTp AepeBOCTaHy Ha MPOOHIHM IOl OOYHCIIOBANU SIK
CepelHE KBaJpaTUdHE Yepe3 CyMmy IUIOII Mepepi3iB cToBOypiB AepeB. Bucora nepes
BU3Havanacsa 0Oa3oBuM BucoToMmipoM (Suunto PM-5/1250) 3 Tounictio go 0,1 M,
KUIBKICTh BUMIpSHHX JepeB cTaHoBwia 50% B 3arajibHOi KUIBKOCTI JEPEB Ha
npoOHux 1ionax. CTpyKTypy JIICOBUX HAca/pKeHb 3 Y4acTIO COCHM 3BUYANHOI 3a
MOBHOTOIO0, OOHITETOM, BIKOM, CKJIaJJOM 1 MPOJYKTHUBHICTIO BHM3HAYAIU MUITXOM
aHanmizy TakcariitHoi Oa3u «JlicoBuit Qoua VYkpainm» BO «YkpaepximicnpoexkT
cranoM Ha 01.01.2022 p. crocoBHO micorocnonapcbkux ¢imiii LlenTpansHOrO
MDKPET10HAJIBHOTO YIPABIIHHS JICOBOTO Ta MUCIMBCHKOTO TOCIIOAAPCTBA, @ TAKOXK B
yMOBaX MPUPOJIOOXOPOHHUX HAYKOBO-JIOCIITHUX BiIIIIeHB [10/1iChKOTO TPUPOIHOTO
3anoBigHuKa. [IpoanamizoBaHo 0a3u JaHUX JIICOBMOPSIKYBAHHS JIICOBOTO (hOHIY:
®inist «OBpyLbKe crerianizoBane Jicoe rocrnoaapctBoy» I «Jlicu Ykpainuy, Oinis
«Onescrke nicoBe rocnomapctBo» I «Jlicu VYkpainmy, ®imis «Hapoauibke
crietianizoBane jicoBe rocrnoaapctBo» Il «Jlicu Ykpainnw», ®unis «KopocTeHChKe
nmicomuciuBcbke rocnoaapctBo» JII «Jlicu VYkpainm»y, ®Dinis «bigokopoBHIlbKe
nicoBe rocnogapctBo» I «Jlicu Ykpainny, @uig «PagoMUnibChke JIiCOMUCITUBCHKE
rocriogapctBo» JIT «Jlicu VYkpainm», a Takok B yMOBaxX MPUPOJOOXOPOHHUX
HayKOBO-IOCHIAHUX BigauieHb [lomickkoro mnpupogHoro 3amoBimHuka. Ilig dac
poOoTu 3 0a30l0 JaHUX JIICOBMOPSAIKYBAHHS BHKOPHUCTOBYBAIU KOMII FOTEpPHI
nporpamu NewUnPackOHOTA, MS Access Ta MS Excel, MmeToanani pekoMeHarii,
110 po3pobieni HaykosisamMu YkpHIIITA [14]. FiMoBipHicTh 36epeskeHHs] COCHOBUX
JIEPEBOCTaHIB J0 MEBHOTO BiKY oliHOBaM 3a MeToaukoro FO. I1. Jlemakosa [15], sy
BXKE anpoOyBajau CTOCOBHO sicEHOBUX [5, 7], myboBux [12], Oepe3oBUX HacaIKEHb
[16]. 3rimHO 13 MM, PO3PaxOBYBaJIM YACTKH IUIONI HacaXeHb KOKHOTO 10-piuHOTO
KJIacy BIKY Ta KyMYJIATUBHY YacCTKY JIEPEBOCTaHIB K1 30€piratoThCs 10 IEBHOTO BIKY.
[TonpoBi gocmimxeHHs 3aiiicHioBan y 2021-2023 pp. Ha 130 mocTiHUX 1 TAMYACOBUX
MPOOHUX IUIOIIAX.

VY kaMepanbHUX YMOBAaX JJIl YCYHCHHS BIUIMBY BIKY JIEpEB Ta IHITUX CUTHAJIB
HE KJIIMATUYHOTO XapakTepy Ha JUHAMIKY pajiadbHOrO0 MPUPOCTY COCHU 3BUYANHOI
OyJa mpoBelleHa CTaHAapTHU3allisl 1HIWBIIYyaJIbHUX Cepid NPHUPOCTY, BUKOHAHA Y
nporpami ARSTAN 3 Bix’emHOI0 ekcrnioHeHTHOIO (yHkiiero [12]. Cepii, y sKuX
MIHJIMBICTh HE OMHICYBAJIACs €KCIIOHEHTHOO KPUBOIO, OYJI0 BUKITIOUEHO 3 aHami3y. s
BUOIPOK 13 KOXHOI TOCTIMHOI TPOOHOT TIONI MOOYJ0BAaHO JEPEBHO-KUIBIIEBI
XPOHOJIOT1T MUTSIXOM BU3HAYEHHS CEPETHBOTO 3HAYEHHS PajliaIbHOTO MTPUPOCTY JEPEB.
Innexcu nepeBHO-KUIBIEBUX XPOHOJOTIA PIYHOI, paHHBOI Ta TI3HLOI JIEPEBUHU
oOuucioBaIM MeEToJa0M 3-piuyHOi BapiamiiHoi kpuBoi [17]. Jns oriHIOBaHHS
MIHJIMBOCT1 JIEPEBHO-KIJIBLIEBUX XPOHOJIOTH OYJI0 po3paxoBaHO KoedillleHT Bapialii
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(V), mo sBusge coOO BITHOIIEHHS CEPEAHBOIO KBAIPATUYHOTO BIIXUIICHHS 0
cepeaHboro apupMETHIHOTO SIKEe BUpaXeHe y BiacoTkax. 3HaueHHs V<10 Bigmosinae
cnabkiii MinnuBocTi, 11-25 % — cepenniii, V > 25 % — Bucokiii [18]. Cepisa kineup
BBQ)KAETHCS UYTIMBOIO J0 BIUIMBY KIIIMAaTHYHOTO Ta MATOJOTIYHOTO (haKTopa, SKIIO
cepenHii koedimieHT uyTiauBocti nepesuinye 0,3 [15]. Bmiu morogHux yMoB Ta
miporeHe3y Ha paJiaibHUM NPUPICT COCHU 3BUYAMHOI OIIHIOBAIM 3a JaHUMU
meteocTaniii XKuromup ta Kopoctens 3a 2021-2023 pp.

AHauni3 Jgiteparypuux mpxeped. [lousarrs «CaHiTapHHM CTaH JiCiBY» OIIHIOE
CIPOMOKHICTH JIICy BUKOHYBATH €KOJIOT1UH1 (PYHKIIIT Ta BIAMOBIAATH IIJISIM BEICHHS
micoBoro rocmomapctBa [1, 9, 12]. ¥V By3bpkoMy ceHCi, CTaH JIiCOBUX HAacCaIKCHb
OLIIHIOIOTh 32 CIIBBIAHOLIEHHSAM KUIBKOCTI JAEPEB OKPEMHX KATErOpiii CaHITAPHOIO
ctany [12, 14, 16]. BianoBigHICTh CTaHy LIMM KAaTETOPisiM BU3HAYAIOTh Bi3yaJIbHO 32
CYKYTHICTIO 03HaK, 30KpeMa IIIJIBHICTIO Ta 3a0apBJICHHSIM KPOHH, HASIBHICTIO CYXHX
T'JI0K, BOJASHUX IMaroHiB, TUIOJIOBUX T IPUOIB, TPIIIMH 1 HEKPO3iB CTOBOYPIB TOIIO
[12, 13]. CaniTapHuii cTaH JiC1B 3HAYHOIO MipOIO BU3HAYAETHCS IXHBOIO 010JI0TTYHOIO
CTIMKICTIO, SIKa 3aJIe)KUTh BiJ] BIUIMBY KOMILJIEKCY YHHHHMKIB TPHOX TpyH: O10TUYHMX,
abiotnyHuX 1 antponoreHHux [10, 14]. Ha cTiiikicTh IITy4YHUX HACAIKE€Hb HANOUIBIII
BaromMo BIUIMBAIOTh aHTPOIIOTCHHI YMHHHUKH, Cepell AKMX BAKIMBE MICIC HAJCKHUThH
Oe3rmocepelHbO  JIICOKYJNBTYpPHIM  AismbHOCTI  [17].  AHTpPOINIOT€HHI UYMHHUKH
BU3HAYAIOTh 1 MOAM(IKYIOTh CKJIaA, CTPYKTYpy Ta (GopMy JIiCOBUX HACAKCHbD,
BIUTMBAIOTh HAa IX CHUCTEMHI 3B’SI3KM Ta (DYHKIIOHAJIBbHI BJIACTUBOCTI. Bruus
AHTPOIIOTEHHUX UYHWHHUKIB Ha OIlOJIOTIYHY CTIMKICTh INTYYHUX HACAIKCHb
(MO3UTHUBHUI a00 HETaTUBHUI), BUSBIIETHCA K NPSIMO, BHACTIIOK 3aCTOCYBaHHS THX
YU 1HIIUX CMOCOOIB iX 3akjajaHHs (BUCIBaHHS, MOCAJKH), BUKOPHUCTAHHS TEBHOTO
CaAUBHOTO Marepiaidy (HaciHHs, CISHUIB 13 HE TPaBMOBAHOK 1 TPaBMOBAHOIO
KOPEHEBOIO CUCTEMOIO), 3alIPOBAIKEHHS 00TPYHTOBaHMX a00 HEOOIPYHTOBAHUX THUIIIB
3MINTyBaHHsS (JIEPEBHOTO, JEPEBHO-TIHBOBOTO YM JACPEBHO-YarapHUKOBOIO), TaK 1
OTIOCEPEAKOBAHO — Yepe3 3MiHy a0lOTHYHUX 1 O10TUYHHUX YMHHUKIB [§, 10, 13]. Tomy
710 YMHHUKIB Cy4aCHOT0 MOTIPIIEHHS CTaHy JiiciB Ykpainu 1 XKutomupceskoro [omices
30KpeMa, TIOJIOBUHA 3 SIKMX € IITYYHHUMH, HaJIe)KaTh TAKOK TTIOMHUJIKH Ta MMPOPAXYHKH Y
JIICOBITHOBJICHH] Ta JIICOPO3BEEHHI JOMYIIeHI Yy MUHyIoMy. OcoOJIMBO HA 1€ CIif
3Ba)kKaTH MPU MailOyTHLOMY BiJIHOBJIEHHI JIICIB Ha TEPUTOPISAX MICIs BEJCHHS BOEHHUX
N Ta Ha JIEOKYIMOBAaHUX MICIs POCIMCHKUX 3arapOHUKIB Teputopisax. I1ig BmimBoM
YUHHUKIB OCIa0JeHHsI BiOYBAa€ThCSl MPUPOIHUN BIAMAN JEPEBOCTAHY YIPOIOBXK
KUTTS, ajJe B JICIKMX BHUIIQJKaX BIH CTa€ MaTtojoridyauMm [12], mo cnpuduHse
PO3JaIHAHHIO JIEPEBOCTaHIB. BHACIIMOK IOTO, O BIKYy CTUTJIOCTI 30€piraerbes
JaJeKo He BCl HacapkeHHs [2, 4, 12]. V 3B’s3Ky 13 1IUM, HEOOX1THO TIPOaHaII3yBaTH
BIKOBY CTPYKTYPY COCHOBHMX HAaca/»K€Hb y PETiOHI JAOCTIIKEHb 3 BPaXyBaHHSIM THITY
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nudepeHIiioBaHO BU3HAYAaTH BIK CTHUIJIOCTI, MOKH JIEPEBUHA HE TMOTIPIIMIA CBOI
SIKOCTI.

CraH gepeB He € IOCTIHHUM yIPOJOBXK IXHBOTO KHUTTS 1 MOXKE MOJIMIIYBAaTUCS
YM MOTIPUIyBaTHCA MiJl BIUTMBOM PI3HUX YHMHHHKIB cepenoBuina. CTaH HacamKeHb
MOTIPIIYETHCS HA BEJIMKIA TEPUTOPIl MiJ BIUIMBOM IIOCYXH, yparaHy, IOXexXi,
pekpeallii, = TEXHOTEHHMX  BHUKH[IB,  CHaJlaxiB  MacoBOTO  PO3MHOKEHHS
KoMax-(iTodaris, emidiToTid rpuOHUX a00 OaKTepiaTbHUX 3aXBOPIOBaHb, a 3 JTIOTOTO
2022 poky 1 60ioBUX J1i BHACTIAOK pociiicbkoro arpecii npotu Ykpainu [16]. [lepn
3raJIKu I0JI0 TMATOJIOTIYHUX MPOIECIB, MOB’S3aHUX 13 BCUXAHHIM 1 BIIMHUpPAHHSAM
MaroHiB Ta JEPEBOCTaHIB COCHH 3BHYaiHOi OyJo omy6iikoBaHi B KiHII 1950-X, Ha
noyatky 1960-x pokiB y IliBHiuno-Cxignux mratax CIIA. Cepen MOXIUBUX TPUUNH
[[OTO SIBUINA, HA3WBAJIA KOMIUIEKC B3aEMOJMIIOYMX MOTOAHO-KIIMAaTHYHUX Ta
O10TUYHUX YUHHUKIB, y TOMY YKCI1 3a0pyTHEHHS MOBITPS, AEPIUT BOJU B IEPEBHUHI,
rpudu, Bipycu ta HemaTtonu [7, 12]. Cepen nmpuduH ociiabaeHHS COCHOBUX HACaKEHb
BKa3ylOThb I'puOM, OakTepii, HEMAaTOaM, MIKOIUIa3MH, KOMaxH, JIicoBi moxexi [16],
KJIIMaTUYH1 Ta IPYHTOBO-T1IPOJIOTTYHI YMHHUKH [ 14] TOI110, MpOTE KOHCEHCYCY Hapasi
HE JIOCATHYTO. Y COCHOBUX HACA/KCHHSIX BUSBJISIIOTH MATOJIOTIYHI 3MIHM IIMHIBOK,
HAaCIHHS, 3a00JI0OHHOI IEPEBUHU, OPYIIEHHS IPOLECIB (POTOCUHTE3Y Ta TpaHCHIpallii,
3HMKEHHS TEXHIYHOI SIKOCT1 epeBunu [12, 14, 15]. Pa3om 13 TUM JOCITITHUKH €UHI Y
TOMy, IO Jerpajaimisi OOyMOBIIEHa HE OJHUM YHWHHUKOM, a KOMIUIEKCOM
B3a€MOIIOB ’SI3aHUX CTPECOBUX YMHHHUKIB SKI CKJIQJHO 1 MO PI3HOMY IOEIHYIOTHCS Y
MPUPOTHO-KITIMATUYHUX 30HAX 1 BUSBIAIOTHCS MPOTITOM TPUBAJIOTO Tiepiony. Takum
YUHOM, 0€3 3aCTOCyBaHHA €(EKTUBHMUX 3aXOJIB II0A0 30€peKEeHHs, BIAHOBIICHHS 1
MOKpAI[aHHSI CTaHy COCHOBHX HAaca/KEHb, ICHyE€ peallbHa MOJIHMBICTH MOBHOI iX
BTpaTu sK npupoaHoi ¢opmarii [12]. OcHOBHUMU a0IOTUYHMMH YMHHUKAMH, 110
BIUTMBAIOTh HA PICT 1 CTaH HACA/KEHb, € 3MIHU E€KOJIOTITYHUX YMOB — TeMIEpaTypH,
BOJIOTOCTi, BITPOBOTO PEXHUMY, OCBITIEHOCTI, SIKI BiOyBalOThCS BHACTIZAOK SIK
rJI00aJIbHOI 3MIHM KIIIMATy, TakK 1 3MIHM MIKPOKJIIMATy MiJ BIUIMBOM MisSUTBHOCTI
moauuu. [lim MM BIUIMBOM 3MIHIOIOTBCS TakKOX enadiudi yMOBH (POJIOYICTH,
CTPYKTYpa, TEKCTypa, MOPUCTICTh, BOJHUHN 1 MOBITPSIHUNA PEKUMH, XIMIYHUI CKIIaJ
I'PYHTY) Ta T1APOJIOTTYHUMN pEeKUM (KOJMBAHHS PIBHS IPYHTOBHUX BOJI, BMICT BOJIOTH Y
IpyHTi) [6, 10, 14]. 3a3HaueHi 3MiHU MOXKYTb IPU3BECTH JI0 3MIHU MPUPOTHUX apeasiB
MOIIMPEHHS OCHOBHUX JIICOYTBOPIOIOYMX MOPiJ, BUIOBOTO CKJIaAy Ta MPOCTOPOBOI
cTpyktypH JiciB [15]. Jlo oCHOBHUX OI0TMYHWX YWHHHUKIB, K1 HAMOIIBIIT HETATUBHO
BIUTMBAIOTh Ha TPOAYKTHUBHICTH 1 CTaOUTHHICTH JIICOBUX EKOCHCTEM, a TaKOXK
0OyMOBIIIOIOTh TpaHC(OpPMAIliifHI TPOIIECH, HaJeKaTh 1HBA3ll KoMmax, emidiToTii
30yIHUKIB XBOPOO, JICOBI IMOXEXI, KUTTEAISIBHICT JUKUX TBAPUH 1 BHUIACAHHS
xynobu [2, 6, 8, 12, 14]. Tak, mTy4He BIJHOBJEHHS JICIB MiCJsS PyOOK T'OJIOBHOTO
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3MIH TIOPOJHOTO CKJaay JICIB 1 JOBOJII 4YacTO [JI0 YpaX€HHS HacaJKCHb
PI3HOMaHITHUMH XBOpOOaMH Ta MOIIKOKEHHS KoMaxamu [6, 12].

[MupuHa pivHOTO KUIbLA PaaiadbHOTO MPUPOCTY BapilOe B MEBHUX MeEXaxX IS
KOXKHOT JIEPEBHOI TOPOAM Ta 3aJCKHUTh BiJl MPUPOIHOI 30HH, JIICOPOCTUHHUX yYMOB,
BIKY Ta CTPYKTypH HacamkeHb. CTpyKTypa pIYHOTO KUIbI BHUPAKAETHCA Y
CITIBBIJTHOIIICHHI IITUPUHU IIapiB PaHHBOI Ta Mi3HBOI JepeBuHU. BeraHorneHo [6, 10,
14, 17], mo y 30H1 LlentpanbHoro Ilomiccs, mmpuHa mapy mi3HbO1 IEPEBUHU € Maiike
MOCTIMHOIO YNPOAOBK YChOTO MEPIOAy POCTY JAEpeBa, TO/1 K MIMPUHA 1Iapy PaHHbOI
JICPEBUHU 3aJIC)KHUTh BiJl 3MIH Y HaBKOJHUIIIHbOMY CEPEIOBUIII. Y KJIbLIEBO-CYINHHUX
nopiJ Maike MOCTIHHOIO 3aJHMINAEThCS MIMPUHA KUTBI PAaHHBOI JIEPEBUHU, a Mi3HA
JIEpEeBUHA pearye Ha M0 pI3HUX YNHHUKIB. 3MEHIICHHS IUPUHU PIYHOTO MPUPOCTY 3
BIKOM a00 y 3B’5I3KY 31 3MIHOIO €KOJIOTTYHUX YMOB y XBOMHHX MOPiJ BIIOYBA€EThCS 32
PaxyHOK paHHbOI JIEPEBUHH, a y JUCTIHUX — 3a PaXyHOK Mi3HbOi. TOMy 3 BIKOM y
XBOMHUX TMOPIJ 3pOCTa€ YacTKa II3HBOI JIEPEBUHU Y MPHUPOCTI, a y JHUCTSIHUX
KUTBIIEBO-CYAMHHUX — 3MEHIIy€eThes [13].

Pe3yabTaTu pociigxeHHsi. AHam3 1€pEBUHHO-KUIBLIEBUX XPOHOJIOTIT PI3HUX
BU/IIB JIepeB B yMoBax (il L{eHTpalbHOro MIKPEriOHAIbHOTO YIPABIIHHS JICOBOTO
Ta MUCJIMBCBKOTO TOCIOAApCTBa, 30kpema: dutia «OBpylLbKe Creliani3oBaHe J1iCOBE
rocriogapctBo» Il «Jlicu VYkpainm»y, ®imis «OneBcbke JCOBE TOCHOIAPCTBO
HIT «Jlicu Ykpainm», ®inis «Hapoauipke crerianizoBaHe J1ICOBE TOCIOIAPCTBO»
HIT «Jlicu VYxpainny, ®imis «KopocTeHCbke TICOMHUCIMBCHKE TOCTOIAPCTBO
HIT «Jlicu Yxpainn», ®inis «binmokopoBuibke jicoBe rocnomapcto» I «Jlicu
VYkpainn», @ins «PagoMunuibecbke JicoMuciuBebke rocromapctBo» I «Jlicu
VYkpainu», a TakoX B yMOBax MNPUPOJOOXOPOHHUX HAYKOBO-IIOCTIIHUX BIJAIICHB
[Tonicbkoro MpUPOAHOTO 3aMOBIAHUKA, III0 COCHA 3BUYAilHA € HE JIMIEe HANHOUIBII
MOIIMPEHUM, a i KOPIHHUM BIKOBUM BUAOM 7151 30HU LlenTpanbroro [lomicest Ykpainu
1 JXKutomupcekoro I[lomccst 3okpema. 3a pesynbTaTamu JOCHIDKEHb HamMu OyJio
BCTAHOBJICHO, IO CaMe€ COCHOBI JiepeBocTaHU Oyiu B ymoBax KHUTOMHPCHKOTO
[Tomiccst kopiHHMMH, Tak SK iX Bik mommpeHHs B llentpanbnomy [lomicci mocsra
300 pokiB. BuOpaHi cTaTuCTUYHI XapaKTEPUCTUKH AOCOJMIOTHUX 3HAYEHBb MPUPOCTY
COCHOBHX JIEPEBOCTaHIB HaBeIeHO y Taomuil 1. HaltGiabIni KoJMBaHHS cepeIHbOi Ta
MaKCUMaJlbHOI I[IMPUHU PIYHMX KUICIb XapakTepHl ISl COCHM 3BUYANHHOI Y
MPUCTUTAIOYHX Ta CTUTJIUX JIEPEBOCTaHAX.

3a pesynbTaTamMu aHaji3y NPUPOCTIB B po3pisi (UIH JIICOTOCTIOAAPCHKUX
nignpuemctB JII «Jlicu VYkpainu», a takox CenesiBchkoro, Ileprancekoro ta
Komnuiancbkoro mpupog0OXOPOHHUX HAYKOBO-IOCHIMHUX BiaaiieHs [lomickkoro
OPUPOAHOTO 3aMOBIJHMKA HaMU OyJIO BCTAHOBJIEHO, IO BIUIMB YMOB 3POCTaHHS
MOTNePEHIX POKIB HAa paHHIH Ta MI3HIN MPUPICT TOTOYHOTO POKY YITKO MPOCTEKYETHCS

y BCIX XPOHOJIOT1M MPUCTUTAIOUMX Ta CTUTIIUX JIEPEBOCTAHIB COCHU 3BUUYANHOI.
107



Tabnuys 1
BB naToJioriii, miporese3y Ta nNoroJgHoO-KJIIMATHYHUX YUHHHUKIB
HA JMHAMIKY NPUPOCTY COCHM 3BMYAHOI B yMoBax ¢iaiii [leHTpasbHOrO
Mi’KpPeriOHAJIbHOI0 YIIPABJIiHHSA JiCOBOr0 Ta MEUCJIUBCHKOI0 rOCNOAAPCTBA
JII «Jlicu Ykpainn» (cepeane 3a 2021-2023 pokn)
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®inis «Kopocrencrke micomuciaubebke rocnogapctBo» 11 «Jlicn Yipainu»

1 6 |22 | B2 | 05| 8C3+2/13+bn | 62 | 10 | 0,84 | 1,61 | 2,45 |+ 0,34| 0,462 | 3,3
2 9 | 6 | A2 |05|8C3+1/I3+1bn | 64 | 10 | 0,64 | 2,09 | 2,73 |+ 0,66| 0,623 | 2,4
3 11 | 6 | B2 |05 | 9C3+1bn+/13 | 52 | 10 | 0,52 | 2,18 | 2,70 |+ 0,56| 0,812 | 2,5
4 14 | 21| A2 |05 9C31bn 56 | 10 { 0,67 | 3,16 | 3,83 [+ 0,45]| 0,531 | 3,6
5 43 | 10 | B2 | 0,5 9C31/13 54 |10 (0,80 | 2,10 | 2,90 [+ 0,62| 0,412 | 2,7

HIPoos | - - - - - - - 1019]0,26 | 0,24 |+0,34| 0,23 | 0,18

®insg «Pagomunuibebke gicomucnuBebke rocrnoaapctBo» I «Jlicu Yikpainu»

6 2 |16 | A2 |05 10C3+bn 62 | 10 | 0,64 | 2,16 | 2,80 |+ 0,82| 0,521 | 2,3
7 5 | 5 |B2|05 10C3+bn 62 | 10 | 0,92 | 3,18 | 4,10 |£0,76| 0,744 | 3,4
8 12 | 2 | B2]05 10C3 64 | 10 | 0,78 | 2,74 | 3,52 |+0,74| 0,652 | 2,5
9 12 | 4 | A2 |05 10C3+bn 67 | 10 | 0,82 | 2,45 | 3,27 |£0,62| 0,722 | 3,6
10 18 |32 | A2 |05 10C3 67 | 10 | 0,65 | 3,15 | 3,80 [+ 0,52| 0,681 | 2,7
HIPoos | - - | - - - - | -10,28]0,22|0,22 |£0,36| 0,26 | 0,19

®inis «binokoposuiiske sicoe rocnogapctBo» I «Jlicu Ykpainu»

11 8 | 3 |A2]05 10 C3+bn 62 | 10 |0,74|161|2,35 |+0,64]| 0,521 | 3,2

12 20 |11 | B2 |05 10 C3+bn 64 | 10 (0,84 | 2,04 | 2,88 |+0,66| 0,654 | 2,5

13 26 | 23 | B2 |05 10 C3 67 | 10 [ 0,92 | 2,54 | 3,46 |+0,72| 0,512 | 2,4
14 27 | 23 | A2 |05 10 C3 62 | 10 [ 0,54 | 3,12 | 3,66 |+ 0,85]| 0,642 | 2,6
15 27 | 18 | A2 |05 10 C3+bn 63|10 | 0,63|218|2,81|+0,62]| 0,751 | 2,8
HIPgos | - i e - - | -10341]0,26|0,29 |£0,56| 0,28 | 0,20
®inist «OneBcbke gicoBe rocrnoaapctBoy HII «Jlicu Ykpainm»
16 27 | 5 | A2 |05 10 C3 55|10 (0,84 1,16 | 2,00 |+ 0,64| 0,463 | 3,5
17 38 |32 | A2 |05 10 C3 62 | 10 | 0,64 | 1,24 | 1,88 |+ 0,66| 0,624 | 2,6
18 45 |1 1 | A2 |05 10 C3 64 | 10 | 0,98 | 2,19 | 3,17 |+0,56| 0,514 | 2,8
19 45| 3 | A2 |05 10 C3 64 | 10 | 0,54 | 3,12 | 3,66 |+ 0,65| 0,434 | 3,6
20 45 | 4 | A2 |05 10 C3 60 | 10 (0,72 | 2,17 | 2,89 |+ 0,46| 0,743 | 3,4
HIPgos | - - - - - - | -1018(0,23|0,20 (+0,46| 0,21 | 0,24
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Oinis «Hapomunpke crierianizoBane jgicoe rocnogapetBoy» JIT «Jlicu Ykpainm»

21 10 | 24 | A2 |05 10C3 | 55| 10 | 0,84 | 245|329 | +0,51 | 0,361 | 2,3

22 12 | 15 | A2 |05 10C3 |64 | 10 | 0,64 | 217|281 | +0,46 | 0,524 | 2,0

23 28 | 33 | A2 05| 10C3 | 62| 10 | 0,54 | 215|269 | +0,64 | 0,422 | 3,0

24 29 | 28 | B, 05| 10C3 | 70| 10 | 0,65 | 2,64 | 3,29 | +£0,72 | 0,622 | 4,1

25 40 119 | B2 (05| 10C3 | 75| 10 | 0,87 |3,14|4,01| +0,82 | 0,811 | 3,2

HIPoos | - - - - - - - 0,26 10,22 |0,19 | £0,32 | 0,16 | 0,24

Oinist «OBpyLbKe crienianizoBane Jgicoe rocnogapctBo» I «Jlicu Ykpainu»

26 21 | 40 | A2 05| 10C3 | 62 | 10 | 0,84 | 2,21 | 3,05 | +0,53 | 0,632 | 3,8

27 26 | 20 | A2 | 05| 10C3 | 60 | 10 | 0,65 | 3,12 | 3,77 | +0,67 | 0,741 | 2,1

28 36 | 42 | A2 |05| 10C3 | 55 | 10 | 0,24 | 3,34 | 3,67 | +0,59 | 0,474 | 2,8

29 53 | 29 | A2|05|10C3 | 55 | 10 | 0,67 | 245|312 | +0,74 | 0,523 | 2,6

30 53 | 36 | A2|05|10C3 | 62 | 10 | 0,87 | 2,16 | 3,03 | +0,82 | 0,651 | 24

HIPoos | - - - - - - - 0,29 1034|018 | £0,54 | 0,24 | 0,18

IMonichKuit NpUPOTHUI 3aM1OBIAHUK

31 69 | 9 |A2|05|10C3 | 65 | 10 | 0,64 | 216|280 | +0,65 | 0,781 | 2,3

32 70 | 13 | A2 |05|10C3 | 60 | 10 | 0,54 | 2,36 | 290 | +0,74 | 0,674 | 3,4

33 98 | 17 | A2 05| 10C3 | 65 | 10 | 0,74 | 3,12 | 3,86 | +0,64 | 0,562 | 2,5

34 98 | 2 |A2|05|10C3| 70 | 10 | 0,62 | 219|281 | +0,78 | 0,742 | 3,6

35 |101| 6 |A2|05|10C3| 75 | 10 | 0,81 |1,24| 205 | +£0,52 | 0,621 | 2,7

HIPoos | - - - - - - - 0,28 1032|0,19 | £0,56 | 0,21 | 0,24

[onichKuit MPUPOTHUI 3aM10BIAHUK

36 48 | 3 | A2 (05]10C3 | 52 | 10 | 0,45 | 164|209 | £0,56 | 0,424 | 2,2

37 48 | 6 | A2 (05]10C3 | 5 | 10 | 0,56 | 2,04 | 2,60 | £0,74 | 0,622 | 3,2

38 48 | 13 | A2 (05| 10C3 | 50 | 10 | 0,41 | 214|255 | +£0,62 | 0,822 | 3,1

39 48 | 18 | A2 (05| 10C3 | 54 | 10 | 0,31 |165| 196 | +£0,52 | 0,511 | 3,6

40 48 | 19 | A2 (05| 10C3 | 52 | 10 | 0,87 | 247 | 3,34 | £0,56 | 0,624 | 2,1

HIPgos | - - - - - - - 0,34 1032|029 | +044 | 1,22 | 1,24

[onichKuit IPUPOTHUIA 3aM1OBIAHUK

41 49 | 10 | A2 (05]10C3 | 62 | 10 | 0,91 | 3,24 | 4,15 |+0,34 | 0,563 | 2,5

42 49 |16 | A (05| 10C3 | 64 | 10 | 0,87 | 3,16 | 403 |£0,46 | 0,724 | 3,1

43 49 | 18 | A, /05| 10C3 | 52 | 10 | 0,64 | 2,47 | 3,11 |+0,76 | 0,544 | 2,2

44 49 | 23 | A2 |05]10C3 | 50 | 10 | 0,52 | 2,61 | 3,13 | +0,65 | 0434 | 2,3

45 49 | 28 | A2 |05]10C3 | 54 | 10 | 0,68 | 2,10 | 2,78 | +0,46 | 0,623 | 2,4

HIPgos | - - - - - - - 0,23 10,210,334 | £0,43 | 0,26 | 0,24
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HaiiBuii nokazHuku koedimieHTy Kopessiii x=0,53 nputamaHHi XpOHOJIOT1SIM
Mo COCHI 3BWYalHIA y Bimi 61-72 poku. Ilpu upomy koedilieHT aeTepMiHarii
ctaHoBUTh 1=0,46 ipu TouHOCTI Aocainy p=2,34+1,2%. [IpuunHOIO TAKUX PE3ybTATIB
CTaB CyTTE€BMI BIUIMB YMOB 3pOCTaHHS MOMNEPEIHIX POKIB 3a mepioa 3 1961 mo 1976.
[Ipy BuU3HAYeHHI KoedillieHTa YyTJIMBOCTI y BapilaliiHiid CTaTUCTUYHIM BHOIpI MU
BCTAHOBUJIH, 1110 BiH CKJIaJa€ JJIsI BCIX MpoOHMX 1o B Mexax 0,25-029+0,2.

[Ipu npoBeeHH1 AOCTIAKEHD 110 BIUITMBY MOTOJHO-KIIMAaTUYHUX YMOB, a TAKOXK
30yJIHUKIB KOpPEHEBOi I'yOKH COCHHM 3BHYAWHOi, COCHOBOI I'yOKH, Jii BEPIIMHHOTO,
IeCTU3y04aToro KOpOidiB, O3HAK IMOCTIIPOTEHHOTO BIUIMBY Ha paHHIM Ta Mi3HIN
NPUPOCTH COCHU 3BHYAiHOI B yMoBax ¢imii LleHTpasbHOTO MiKpErioHaJIbHOTO
YIIPaBJIIHHS JIICOBOTO Ta MHUCIUBCHLKOTO rocrogapcTsa, 30kpema: dimis «OBpylbKe
cnerianizoBane jicoe rocnogapctBo» Il «Jlicu Yipainuy, Oinist «OneBcbKe J1iCOBE
rocriogapctBo» Il «Jlicu Ykpainwy, ®dimis «Hapoauipke crnerianaizoBaHe J1iCOBE
rocriogapctBo» Il «Jlicu VYkpainny, ®imis «KopocTeHCbke JTICOMHCIUBCHKE
rocriogapctBo» I «Jlicu Ykpainuy, Ounisg «butokopoBUIIbKE JTICOBE TOCIOIaPCTBOY
HIT «Jlicu VYxpainm», @insg «PamgoMuNIbChKE JTICOMUCIUBCHKE TOCIOAAPCTBOY
HIT «Jlicu YkpaiHu», a TakoX B YMOBax HPHUPOAOOXOPOHHUX HAYKOBO-IOCIITHUX
BiiiIeHb [lodichbKOro MPUPOAHOTO 3aloBIJHMKA HaMH OYJI0 3a3HAY€HO, IO
3arajJbHUM OOMEXYIOUUM (PAaKTOPOM SIKMW BH3HAYAE MPUPICT COCHU 3BUYANHOI HA
JTOCIIDKYBAaHUX TPOOHHUX IIIOIIAX € HEJIOCTaTHE 3BOJOXKCHHS TIPU BHUCOKIM
TeMIepaTypi MepIoi MoJOBUHHU MOTOYHOTO BETreTaIllfHOTO CE30HY, 30KpeMa Oepe3Hs-
TpaBHA. BrumB TeMmriepaTypHOTO pEeXHMY Ha 3aKJIaJlaHHS PAaHHBOTO Ta TMI3HHOTO
KUTBI COCHU 3BUYAHOI BUSIBUBCSI HA0Arato CKJIAIHIIIUM Ta Pi3HOMAHITHIIIUM, HIX
BILTUB omnaJiiB. CaMe BIH CTaB OCHOBHUM JIMITYIOUUM (PAKTOPOM Y 3HUKEHH1 CTIMKOCTI
COCHOBOTO JIEPEBOCTaHy MPHUCTUTAIOYOTO Ta CTUIJIOTO BIKY 10 HECHPHUSITIUBOTO
010JI0T1YHOTO BIUTUBY 30y/IHUKIB KOPEHEBOI I'yOKH COCHU 3BUYANHOI, COCHOBOI I'yOKH,
MOIIKO/PKEHHS BEpPUIMHHUM Ta IIecTU3yOuaTUM KOpoiaMu 1 $K HACHI0OK —
HAKOIWYEHHS JIICOBUX TOPIOYUX MaTepialiB. Bce 11e CTBOpIO€E CyTTEBI MEPEIyMOBH IS
BUHWKHEHHS Ta TIOMIMPEHHS MIpOreHe3y Ha 3a3HAauyeHUX JIICOMOKPUTHX IIIOMIAX.
[Topsin 13 HeraTUBHUM BIUTMBOM BUCOKO1 Temmeparypu jita 2022 poky y XBOMHMX
MOpiJl BiJI3HAYAETHCS MO3UTUBHUN 3B'S30K 13 TEMIIEPATypOI0 BECHSHUX MICSILIIB,
30kpema kBITHS 2022 poky, MiJ 4ac SKOTO 1 3IACHIOETHCS 3aKjafaHHsS PaHHBOTO
MIPUPOCTY Y COCHOBHX JIepeBOCTaHAX. [ IMOTETHYHO MM MOYKEMO TIPHUITYCTHUTH, IO
BHCOKa TemriepaTypa KBiTHS 2022 poKy CTBOpWJa YMOBU JJII PAaHHBOTO MOYATKY
Beretailii. Ile mo3uTuBHO MO3HAaYMIOCH Ha (HOPMYBaHHI HOPMAJILHOTO MO IMIWPHUHI
PaHHBOTO TPUPOCTY COCHHM 3BHYaiiHOI. Tomy Hamu OyJ0 BCTaHOBJICHO, MIO IIi
(1310710T1YHI BIIMIHHOCTI Y XBOMHMX TOPIJl BU3HAYAIOTHCS: MO-TIEPIIIE - CIEeHU(PIKOI0
BUJIOBUX OCOOJMBOCTEH 3pOCTaHHs, MO-APYre - 0COOJIMBOCTSIMH MICIlb 3pOCTaHHSA. Y

XBOMHMX IMPUCTUTAIOYHX Ta CTUITIHUX ACPECBHUX l'IOpi,II B YMOBax iXHBOI'O CHIJIBHOTO
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3pOCTaHHs, MOTOJHO-KJIIIMATUYHUN CUTHAJ Ha KUIBKICTh Ta MEPIOJAUYHICTH OMaiB 1
TEeMIIEpaTypy MOBITPS BHUSIBUBCSA CHJIBHIIIMM caMe JUI COCHHU 3BHYaiHOi (puc. 1).
Hamu BcTanoBmneHo, 1m0 (i310JI0TivyHa peakilis COCHU 3BHUAiHOI B TPUCTUTAI0OUOMY Ta
CTUTJIOMY BIlll Ha 3MIHM KJIIMaTHYHUX, JIICOMATOJOTIYHUX, MIPOTEHHUX (PaKTOpiB
00yMOBJICHAa TUM, 1110 HaBITh IIPU IHTEHCUBHOMY 010JIOTTYHOMY 200 MIPOTEPMIYHOMY
BIUIMBI, HAcaJKEHHs 30epirae CTIMKICTh Y TOMY BHUIAIKY, SKIO y Oepe3Hi-TpaBHI
MicAll OyJu CHPUATIMBI YMOBH JJI 3aKJIaJlaHHA PAaHHbBOTO JAEPEBHOTO MPHUPOCTY.
Came 1€ 00yMOBITIOE IMYHITET COCHOBHUX JE€PEBOCTaHIB Ha CTIMKICTh JO 30YIHUKIB
KOPEHEBOi T'yOKHM COCHM 3BMYANHOI, COCHOBOi T'yOKH, MOIIKO/KEHHS BEPUIMHHHM,
IecTU3y04aTuM KOpOifnaMu, a TaKOXK CTIHKICTh 10 BCUXaHHS BHACTIAOK MiArapy ado

(hopMyBaHHS BOIHEBOI MIJCYITUHU KOPH I1]1 4aC HU30BOT JIICOBOT MOMXKEXKI.

03 +
02 +
0.1 +

; = ]

Oepe3eHb KBiTeHb TpaBeHb YepBeHb CepIieHb

Puc. 1. KoedinienTn kopeasiuii mpUpoCTy COCHY 3BUYAHOI IPH 10CTOBIPHOCTI
pociaiay p<0,05 paHHBOr0 MPUPOCTY 3 CEPEIHBLOMICAYHOI0 TEMIIEPATYPOIO
Ta CYyMOI0 ONAJIiB B YMOBAX MOT0JHO-KJIIMaTHYHHUX 3MiH ZKHTOMHPCBKOTO

IMoJices (cepeane 3a 2021-2023 pp.)

Jlnst  OUIBIIOCTI  TOCHIKYBAaHUX HaMU JIEPEBHO-KUIBIIEBUX XPOHOJIOTIH,
XapaKTEpHUM pErioHaJbHUN KIIMAaTUYHUI CHUrHAj, B OCHOBHOMY Ha OINagud Ta
cepenHbo1000By TeMriepaTypy uepBHs. Ha nmpuknaai cocHu 3BM4aitHOI peacTaBieH1
pe3yabTaTH AOCHIIKEHb OCOOJMBOCTEW BIUIMBY MOTOJHO-KIIMAaTHYHUX (PaKTOpiB
3aJIeKHO BiJl yMOB Micue3poctanus. [lepenbaganocs, mo mpucTurarodi Ta CTUTII
J€PEBOCTaHU B JIICOPOCIUHHUX YMOBaX A1.2 y CIIEKOTHI POKH MOXKYTh CTPaXXAaTH BiJl
MOCYXH, TOJ1 SIK HAa TOP(POBUIIIAX BOHU BEIIUKOIO MIPOIO CTPAXKIAIOTh Bi HAJJIHUIIKY
omaniB. O0'€eKTOM HAIIUX JOCTIIKEHb Oy COCHOBI fAepeBocTtanu 48, 49 xkBapraiiB
[leprancbKoro MnpUpOI0OXOPOHHOTO HAYKOBO-IOCHIAHOTO BiaauieHHs Ilosickkoro
MIPUPOJIHOTO 3aMOBIAHUKA, 110 PI3HATHCA MK COO0I0 YMOBaMHU 3BOJIOKEHHST — COCHSK
c(harHoBuil, COCHSIK YOPHUYHO-MOXOBHI 1 COCHAK YOpHUYHUU. B numomy auHamika
pamiabHOTO MPUPOCTY JEPEB PI3HUX acoriarliii 30iraetscs. Kopemsiiitnuii anamis
MoKa3ye, M0 HaMOUIbII TICHUHM 3B'A30K 3 MPHUPOCTY CIOCTEPIraeThCsl y COCHSAKAX
YOpHUYHOMY Ta juinaitHukoBoMmy (Rs=0,45; p<0,000002, n=100), 3Ha4HO MeEHIIE B
COCHSIKY YopHHYHOMY Ta charaoBomy (Rs=0,38; p<0,000007, n=100) 1 HaitHIK4Ya B

TUMAX JICYy, IO PI3KO PI3HATHCS IO 3BOJOXKEHHIO, a CaMe€ MK JIMIIAHHUKOBUM 1
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charnoBum (Rs=0,35; p<0,0001, n=100). PesynapTatu OOCHIKEHb Ha TEPHUTOPIL
3aMoBITHUKA JO3BOJIIIN 3pOOUTH BUCHOBOK, 1[0 COCHOBI IEPEBOCTAHU HE3AIEKHO JI0
JICOPOCTUHHUX YMOB (CyXWi, CBLKMIA, CHpWi, MOKpHIl Oip abo cyOip) OJHAKOBO
pearyioTh Ha HEJOCTaTHE 3BOJIOKCHHS MepIIMX MicsiiB Bereramii. [ukmiyHicTh y
psAlax MPUPOCTY COCHU 3BUYAMHOT TPhOX acoIlialiii pi3Ha 1 CTAaHOBUTH BiJ 3 10
12 pokiB (puc. 2).

WLl i RAARTA A b & o N

004007 01 013016019 022025027 03 033036 0,30 042 045 048

Puc. 2. II{ibHICTH AeHAPOXPOHOJIOTTIYHUX PAAIB COCHU 3BUYANHOI
NPUCTUTaIY0ro Biky B yMoBax Ileprancbkoro npupoao0XopoHHOro
HAYKOBO-A0CAiAHOr0 BiaaiieHHs I10/1icbKOro NpUpoOIHOro 3ano0BiIHUKA
(cepeane 3a 2021 o 2023 poku): 1-COCHAK YOPHUYHO-MOXOBMIA;
2-COCHSIK c(parHOBHI ; 3-COCHAK YOPHUYHHIA.

[Nnote3a, mo nedinuT omajaiB Ma€ MO3WTUBHO BIUIMBATH Ha TMPHUPICT JAEpPEB
c(harHoBoi CIUTaBUHU, MIATBEPAUBCS. Y 1IbOMY €KOTOI JITHIN piBEHb IPYHTOBHUX BO/I
BU3HAYAETHCS 3aI1aCOM BOJIOTH B 3MMOBO-BECHSHMI MEPIOJ, Ta CyMa PIYHUX OIAJIIB
Mae€ OUIBIIE 3HAYCHHS, HIXK JIITHIX.

CocHa 3BuyaiiHa, 1110 poCcTe Ha CyXuxX a00 3a00JI0YEHUX JUISHKAX BIAYyBa€ Ha
co0i HabaraTo CWJIBHINIMW BIUIMB EKCTPEMAIbHHX 3HAYE€Hb TEMIEpaTyp 1 YMOB
3BOJIOKCHHS B TIOPIBHSIHHI 3 JUISTHKAMH, CIIPUSTIMBUMU ISl HOPMAJIBHOTO POCTY.

3aJIeKHICTh MHUPUHU PIYHUX KUICIh MPUCTUTAIOUUX Ta CTUTJIMX COCHOBUX
JIEPEBOCTAHIB BiJ KUTLKOCTI BOJIOTH JI03BOJISIE MOB'SI3aTH POKU HAMHIKYOTO TIPUPOCTY
3 EeKCTpPEeMaJbHO-CYXHUMH YMOBaMH Miclsl 3pocTaHHs. [Ipu BuUIIIEHHI POKIB 3
MIHIMQJIBHUM TPUPOCTOM Ha KOXHIM JUISHI MOKHAa BCTAHOBUTHU POKH, IO
XapaKTEepU3yBaIKUCS MIHIMAIBHUMHU MPUPOCTAMU HA BIJHOCHO IIMPOKIA TEPUTOPIi.
Orninka TpOCTOPOBOTO PO3MOJALTY TaKUX MIHIMYMIB Ja€ 3MOTY BHSIBUTH MaclITaOu
TEPUTOPIH, 110 OJHOYACHO OXOIUTIOIOTHCS EKCTPEMATTbHUMHU KIIIMAaTUYHUMU SIBUTIIAMH,
a BIJMOBIHO 1 JIICOMATOJIOTIYHUM BILTUBOM XBOPOO, IITK1THUKIB, TIIPOTEHE3Y.

3a mepion 3 1961 mo 2022 pp. Hamu Oysio BUsBIEHO 13 poKiB, KOJU MIHIMYMH
OPUPOCTY CIOCTEPIraiucs OAHOYACHO Y TPhOX MPOOHMX IUIOLIAX HA TEPUTOPIi
Kuromupcerkoi [lomices (tabmuis 2). MiHIMyMu OpHUPOCTY, IO CHOCTEpIraBcs y
COCHOBHUX JiepeBocTaHiB JKuromupcrkoro [lomiccsi moBTOproBaiucs 3 NEPIOUUYHICTIO
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B OCHOBHOMY 4epe3 7-15 pokiB.

Y mnposiBaXx TOCYNUIMBUX POKIB YITKO

BIJICJTIIKOBY€EThCS Teorpadiuna Oe3nepepBHicTh. [locyxu B okpemi poku: 1968, 1975,
1990, 2005, 2012, 2019, 2021, 2022 pokiB WIMOBIPHO MaJIi BEJTUKHI BILUTUB HAa COCHOBI

JepEeBOCTaHH pailoHy MPOBEACHHS JOCIiIKEHb.

3Bakaloun Ha 1€ MM NOOyJyBalM MaTEMaTUYHO-KOPEJSAUIAHY KTy

CKCTPCMAJIBHO-HU3BKOI'O IIPUPOCTY IMPUCTUTAOUHX 1 CTUTJINX I[GpGBOCTaHiB COCHH

3BHYAMHOI B pO3pi3l MOCYILIMBOIO MepioAy 3a octanHl 60 pokiB. Ile Ham 103BOJINIIO

BUSIBUTH 9 POKIB, KOJU MIHIMyMH MPHPOCTY PIYHUX KUICIh PEECTPYBAJIMCI Ha

tepurtopii 30U LlenTpansHoro [lomices Ykpainu 1 ZKutomupcerskoro [lomices 30kpema.

Tabnuys 2

IIIkana CHHXPOHHO-MIHIMAJBHOI'0 NPUPOCTY COCHH 3BHYANHOL
B po3pi3i npooHux miom JKuromupcbkoro Iloices

(cepenne 3a nepioa 3 1961 — 2022 pokn)

[Tonicbkuit Oinis Dinis Oinis
Poxku | npupoanuit «OBpyubke CJII'» «Onescbke JII» «Kopocrencbke JIMI»
sanoBigHUK | JIT «Jlicu Ykpainm» | JIT «Jlicu Ykpainm» JIT «Jlicu Ykpainm»

1961 + +

1962 + + +

1963 + + +
1964 + + +
1965 +

1966

1967

1970

1976 + + +

1978 +

1980 + +

e B B
1986

1988 + + +
1989 +

1990 +

1991 H || H H
1993 + + +

1995 + + +
1997 + +

1999 + + +

2019

2021

2022
HIPoos 0,24 0,26 0,22 0,28

Ipumimka: YopHUM MaApKepom NO3HA4eHi pOKU, KOAU MIHIMATbHI NPUPOCMU PEECMPYBATUCD
0OHOUYACHO 8 YOMUPLOX NPOOHUX NIOUAX.
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JIns BU3HAYEHHS BIUIMBY 3MIH KJIIMATy OCTaHHIX JECSATHUPIY HA COCHOBI JIICOBI
yIpyIyBaHHs B yMoBax (iniii LleHTparbHOro MiXKperioHaabHOTO YIIPABIiHHS JIICOBOTO
Ta MHUCJIMBCHKOTO TOCTIOAApCTBa, 30kpema: Dinii «OBpylbKe Creliani3oBaHe JTiCOBe
rocriogapctBo» JIT «Jlicm VYkpaiam»y, ®imii «OneBchke JICOBE TOCTOIAPCTBOY
NI «Jlicu Ykpainn», Oumii «Hapoauipke creriaaizoBaHe JIICOBE TOCIOIAPCTBOY
HIT  «Jlicu VYkpainm»y, @umi «KopocTeHChbKke JICOMHUCIUBCHKE TOCIOIAPCTBOY
HIT «Jlicu Yxpainwy, ®imii «binokopoBuiibke micoBe rocmnogapctso» Il «Jlicu
VYkpaian», Oimii «PagomMunuibChke JicOMUCIUBCbKe rocmoaapctBoy IT «Jlicu
VYkpainu», a TakoX B yMOBaX MPUPOJOOXOPOHHUX HAYKOBO-AOCTIIHUX BiJIJIIICHb
[TonichKOTO MPUPOAHOTO 3aMOBIAHKKA, X CTIHKICTH 0 30yAHHUKIB KOPEHEBOI I'yOKU
COCHHM 3BHYAWHOI, COCHOBOI T'yOKH, TOIIKO/DKEHHS BEPIIMHHHUM, IIECTHU3yOUaTUM
KOpOoiamMH, BUHUKHEHHS Ta MACIITa0HOTO BIUIUBY IMIPOT€HE3y, MU IPOBEIH
MOPIBHSUIbHUN MaTeMaTUYHUN aHAJII3 X0y pajllalibHOTO MPpUpocTy (Tabnuis 3) y pizHi
XPOHOJIOT1YHI Tiepioau yacy (o Ta micis 1961 pp.). [login 11poro XpOHOJIOTTYHOTO
MIPOMIXKKY Ha JIBa MEP10Jy yacy OyB MPOJUKTOBAHUM THUM, 110 3HAYH1 3MIHU KJIIMaTy
(y Olk mOTeruIiHHA Ta 301IbIIEHHS 3BOJIOXKEHOCT1) BUSBISIIOTHCS 3 60-X POKIB
MUHYJIOTO CTOJITTS 1 MPOJIOBKYIOThCA 10 TENEPIIIHbOro yacy. MeTtonuka pobotu
OyJja 3amo3WyeHa y BCECBITHRO Bimomux aeHapoxponosorie M. C. Stambaugh R. P.
Guyette (2004).

Tabnuys 3
CTaTuCTUYHO-IeHAPOXPOHOJIOTIYHI MOKA3HUKH POCTY COCHU 3BUYAHHOI B
yMoBax ¢iutiii LleHTpaabHOro MizKperioHaJIbHOI0 YNPABJIiHHA JiCOBOIO Ta

MuCIUBCbKOro rocnoaapcersa Il «Jlicu Ykpainu», a Tako:K B yMOBax

NPUPOIOOXOPOHHUX HAYKOBO-A0CTIAHUX BiaalIeHb [lo/1icbKOro mpupoaHoro
3anmoBigHuKa (cepeaHe 3a nepioa 3 1961-2022 pokn)

Cpennuit . .
Bik XpOHOJOT1YHI1 panuyc, Koe(blulsH Teapl
. n arii, t-stat p
JIEPEBOCTaHY nepioau R cep., V ce
(cm) i
no 1961 53 1,9 0,3
10 -4,3 <0,0001
micnsa 1961 34 2,4 0,5 ’ ’
no 1961 38 4,3 0,9
30 -4,4 <0,0001
micis 1961 43 55 1,9 ’ ’
1o 1961 37 6,3 1,2
50 -3,7 <0,0003
micis 1961 43 7,8 3,7
HIPoos - 0,21 0,24 0,26 0,12 <0,0002

AHani3 OTpUMaHHUX JAEPEBUHHO-KUIBLIEBUX paJlyCciB BHUSBUB BIIMIHHOCTI B
AUHAMIL MPUPOCTY MPUCTUTAIOUMX Ta CTUIJIMX JEPEBOCTAHIB COCHHM 3BHYAWHOI MIXK
JOCTDKYBaHUMU XPOHOJIOTIYHUMU Tiepiogamu. Haibinpin 3MiHM y NPUPOCTI 3a
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OCTAHHE CTOJITTS CIIOCTEPIralOThCsl y COCHU 3BMYaHOI BikoM 30 Ta 50 pokis. Tak, y
COCHH 3BWYaitHO y Bili 50-Tu pokiB cepeaniit paaiyc 1o 1961 p. nopisaioe 7,0 cm, a
micast 1961 pp.-10,9 cm. Taka cama 3aKOHOMIPHICTh CIIOCTEPITAETHCS 1y IEPEB BIKOM
10 Ta 30 poxis.

OOroBopeHHsI OTPUMAaHUX pe3yJabTaTiB. [Ipu npoBeneHH1 aHai3y NPUPOCTIB
HaMu OyJI0 BCTAaHOBJICHO, IO BIUIUB YMOB 3pOCTaHHs MOMNEPEIHIX POKIB Ha paHHI! Ta
MI3HIA TPUPICT TOTOYHOTO POKY UITKO TPOCTEKYETHCS Y BCIX XPOHOJOTIM
NPUCTUTAIOUUX Ta CTUTIIMX JIE€PEBOCTaHIB COCHM 3BUYaiiHOi. BcranoBieno, 1o
MaKCHMaJbHI TOKa3HUKH KoeQilieHTy Kopemsmii B Mexax x=0,53 mpuramanHi
J€pEBUHHO-K1IBIIEBIM XPOHOJIOT1SIM COCHM 3BUYaiiHIH y Billl 61-72 pokis. KoedirrieHt
netepmiHalii craHoBUTh r=0,46 npu TouHOCTI f1ocminy p=2,34+1,2%. L{e cBimuuTh npo
CYTTE€BHI BIUIUB YMOB 3pOCTaHHS MONEPENHIX POKIB 3a mepion 3 1961 mo 1976.
KoedimienT uyyTtnuBocTi y BapiailiiiHii CTATUCTUYHIN BHOIpLI CKIAgae JJisl BCIX
npo6HuX 1iom B Mexax 0,25-029+0,2. HocmipkeHo, 1m0 3aralbHUM O0OMEXKYHOYUM
(dbakTOpOoM SIKMI BU3HAYA€ MPUPICT COCHU 3BUYAWHOI HA JOCIHIHKYBAHUX MPOOHUX
IJIOIIAX € HEIOCTAaTHE 3BOJIOKEHHS MPU BUCOKIA TeMIeparypl Mepuioi MOJIOBUHU
MOTOYHOTO BETETAIIITHOTO Ce30Hy Oepe3Hs-TpaBHs. BIUIHB TeMmepaTypHOTO pexuMy
Ha 3aKJIaJIaHHSl PAHHBOTO Ta MI3HBOTO KUIbIS COCHU 3BUYAMHOI BUSBHUBCS Ha0arato
CKIIQIHIIINM Ta PI3HOMAHITHIIIMM, HIX BIUIMB omaiiB. Bce 1e cTBoproe cyTTeBi
MepeyMOBU [IJI1 BUHMKHEHHS Ta TMONIMPEHHS TMIpPOreHe3y Ha 3a3Ha4yeHUX
JICOMOKPUTHX IIIomax. BeraHoBiaeHo, 1o ¢i3ioyioridyHa peakilisi COCHH 3BUYaiHOI B
MPUCTUTAIOYOMY Ta CTHUIJIOMY Billl Ha 3MIHM KIIMAaTHYHUX, JI1COMATOJOTIYHUX,
MIPOreHHux (akTopiB 00YMOBJIEHA TUM, 1110 HABITh MPU IHTEHCUBHOMY O10JIOTTYHHOMY
a00 MipOTEepMIYHOMY BIUIMBI, HACAHKEHHS 30€pirae CTIMKICTh y TOMY BHUIAJIKY, SKIIO
y OepesHi-TpaBHI Micsll Oyfu CHOPUSTIUBI YMOBHM IS 3aKjiaJaHHS PaHHBOTO
nepeBHOro npupocty. Came 11e 00yMOBIIOE€ IMYHITET COCHOBHMX JE€PEBOCTaHIB Ha
CTIUKICTh J10 30yIHUKIB KOPEHEBOI TYOKM COCHU 3BHYAWHOI, COCHOBOI TYOKH,
MONIKO/PKEHHS BEPIIMHHUM, IIeCTU3yO4aTUM KOpPOiJaMH, a TaKOX CTIMKICTh 10
BCHXaHHS BHACJIZOK Miarapy ado (GopmyBaHHS BOTHEBOI MIiACYIIMHU KOPU i Yac
HU30BO1 JIICOBOI MOXKeXi. JloBeAeHO, 110 COCHOBI JEPEBOCTAHU HE3AICKHO BIJ
JICOPOCIUHHUX YMOB (CyXWid, CBIKWH, CHUpUl, MOKpHil Oip abo cyOip) 0IHAKOBO
pearyloTb Ha HEJOCTATHE 3BOJIOKEHHS MEpPUIMX MICSIIB BereTaiii. Busnaueno, mo
LHUKIIYHICTD Y psiAaxX MPUPOCTY COCHHU TPbOX acoliailiil pi3Ha 1 CTAHOBUTH Bia 3 10
12 pokiB. B pe3ynbrari JOCHIKEHb BCTAHOBJICHO, IO TPHU BHIAUIEHHI POKIB 3
MIHIMaJbHUM paJiadlbHUM JCPEBUHHO-KUIBIIEBUM IPUPOCTOM Ha KOXKHIN JIUISHIT
pOCTYy  JepeBOCTAaHy COCHM 3BHYAWHOI MOXXHA BCTAHOBUTH  POKH, IO
XapaKTepu3yBaJIUCsd MIHIMAJIBHUMU MPUPOCTAMH Ha BIJIHOCHO MIUPOKIM TEPUTOPIi.
O1iHKa MPOCTOPOBOIO PO3MOIIIY TaKHUX MIHIMyMIB Ja€ 3MOTY BHSIBUTH MacIITaOu

TCpPITOpiﬁ, 1O OAHOYACHO OXOILIIOKOTECA CKCTpEMAJIbHUMHU KJIIMaTUYHUMH SABHUIITaMH,
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a BIAMOBIIHO 1 JICOMATOJIOTIYHUM BIUIMBOM XBOpPOO, IIKIJHUKIB, IIPOTECHE3Y.
[TorogHo-K1IMaTUYH1 3MiHU CYTT€BO 3HIDKYIOTH CTIMKICTh IPUCTUTAIOUHX Ta CTUTIIUX
JepEeBOCTaHIB COCHHU 3BHYAWHOI O MATOJOTIYHOI Aii 30yJHUKIB KOPEHEBOi T'yOKu
COCHHM 3BHYAHOI, COCHOBOI T'yOKH, MOIITKOKCHHSI BEPIIMHHUM Ta MIECTU3YOYaTHM
KOPOiJiaM 1 SIK pe3ybTaT — HAKOMUYEHHS JIICOBUX FOPIOYMUX MaTepiajiB, 1110 CTAHOBUTH
pU3HMK TiporeHe3y B ymoBax (it LleHTpanbHOTO MIKpPETiOHAJIBHOTO YIPaBJI1HHS
JICOBOTO Ta MUCJIMBCHKOTO TocmojapcTBa, a Takox CenesiBchkoro, Ileprancbkoro,
Komnuiancbkoro nmpupoa00XOpOHHOTO HAYKOBO-JOCHIIHOTO BimjauieHb [lomickkoro
MPUPOTHOTO 3aTMOBIAHHKA.

BucHoBkwu.

1. locnipKkeHHSIMU BCTAHOBJIEHO, IO JE€PEBUHHO-KIIBLEBI XPOHOJIOrIT COCHH
3BHYAMHOI Ha 3aKkjiaieHuX MpoOHMX IUIomax B ymoBax (umit [lenTpanbHOTrO
MDKPET1I0HAJIBLHOTO YIIPABJIIHHS JIICOBOTO Ta MUCIUBCHKOTO TOCIIOJAPCTBA, & TaKOX
CenesiBcbkoro, Ileprancbkoro, Komumancbkoro mnpHPOAOOXOPOHHUX HAYKOBO-
JTOCIITHUX BIIAUIEHb [loMICBKOTO TPUPOAHOTO 3aMOBITHUKA IMOKAa3ylOTh BHUCOKY
ctyninb kopensmii x=0,53+0,02 MK BIUIMBOM MOTOJIHO-KJIIMAaTUYHUX (haKTOPIB Ta
3aKJIaaHHSIM PAHHBOTO 1 TI3HROTO TPHUPOCTY Y TPUCTUTAIOYMX Ta CTHUTJIMX
JEPEBOCTAHAX COCHU 3BUYAMHOI.

2. locmikeHo, 10 paJiayiIbHUd TPUPICT TMPUCTUTAIOYMX Ta CTHUIIIUX
JIEPEBOCTAHIB COCHU 3BUYANHOI B JIICOPOCIMHHUX yMOBaX 30HHM LleHTpanbHOTrO
ITomiccs 0OMeXKy€eThCS HEIOCTAauet0 3BOJIOKEHHS Y Oepe3Hi-TpaBHI MICHII1, 1110 CYTTEBO
BIUTMBAE HAa MPHUPICT Ta CTIUKICTH A0 30yAHUKIB KOPEHEBOI I'yOKHM COCHM 3BUYAIHOI,
COCHOBOI I'yOKH, 010JIOT14HOI J11i BEPIIMHHOIO, IECTU3Y0YaTOro KOpOoiiB, TEPMIUYHOI
PE3UCTEHTHOCTI JO TOPUMOCTI B pe3yJbTaTl MPUPOJHOrO0 ab0 AaHTPOMOTEHHOTO
MIPOreHe3y.

3. BcTanoBeHO, 110 BIUIMB YMOB 3pOCTaHHS MOMEPEIHIX POKIB Ha 3aKJIaTaHHS
PAaHHBOTO Ta MI3HBOTO MPUPOCTY TMOTOYHOTO POKY HYITKO MPOCTEKYETHCA Y BCIX
XPOHOJIOTIM IMPHUCTUTAIOUNX Ta CTHTIIHX JEPEBOCTaHIB COCHM 3BHMYaiHOi. HalBuii
MoKa3HUKU Koedimienta kopemsmii x=0,53 mpuTamaHHI XPOHOJOTISAM IO COCHI
3BUYAiHIN y Bil 61-72 poku. [Ipu nipomy koeditieHT nerepminanii craHoBuTh r=0,46
MpU TOYHOCTI ocniny p=2,34+1,2%.

4. JloBeneHo, 1110 3arajibHUM OOMEXYIOUUM (PaKTOpOM SIKUW BU3HAYA€E MPUPICT
COCHM 3BHYAWHOI Ha JIOCTIPKYBaHHUX MPOOHMUX IIJIOIMIAX € HEJOCTATHE 3BOJIOYKEHHS MPH
BHCOKII TeMreparypi nepioi moJOBUHU TOTOYHOTO BETETAIIITHOTO CE30HY.

5. Buznaueno, 1110 BIUTMB TEMIIEPATyPHOTO PEKUMY Ha 3aKJIaJlaHHs PAaHHBOTO Ta
MI3HLOTO TPHUPOCTHOTO KUIBISA MPUCTUTAIOYUX Ta CTUTIIUX JACPEBOCTAaHIB COCHH
3BUYAMHOI BUSIBUBCS Ha0araTo CKJIAIHIIINM Ta PI3HOMAHITHIIINM, HI’) BILJIUB OIAaJIiB.

6. HepoctaTHs KibKICTh OMAAiB Ha MOYATKY BEreTaIlIMHOTO NEPioay COCHOBHX

JIEPEBOCTAHIB, a TaKOX BHUCOKA TeMIlepaTypa MOBITPS € CYTTEBUM JIIMITYIOUUM
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(hakTOpOM y 3HMKEHHI HOTO CTIHKOCTI JO HECHPHUSTIUBOTO O10JOTIYHOTO BIUIUBY
30yIHUKIB KOPEHEBOi TYOKHM COCHU 3BHUYANHOI, COCHOBOi TYOKH, MOIIKOJKEHHS
BEPIIMHHUM Ta IIECTU3YyOYaTUM KOPOIZaMH 1 SIK HACHIIOK — HAKOMUYCHHS JIICOBUX
rOpIOYHX MaTepiajiB.

7.Mu gocmiawiu, 1mo (QizioJoriyHa peakilis COCHM 3BUYAliHOI B
IPUCTUTAIOUOMY Ta CTUTJIOMY BiIll Ha 3MIHM KJIIMAaTHYHMX, JICOMATOJIOTTYHUX,
HiporeHHUX (pakTopiB 0OYMOBJIEHA TUM, 1110 HABITh IIPU IHTEHCUBHOMY O10JIOTTYHOMY
a00 MipOTepMIYHOMY BIUIMBI, HaCaPKCHHS 30epirae CTIMKICTh Y TOMY BHUIIAIKY, SKIIIO
y Oepe3Hi-TpaBHI Micsaii OynaM CHOPHUATIWBI YMOBH IS 3aKJIaJaHHS PaHHBOTO
aepeBHoro mpupocty. Came me € 6a3ucom (popMyBaHHSA IMYHITETY, a 3HAUMUTH 1
CTIMKOCTI COCHOBHUX JI€PEBOCTAHIB y MPUCTUTAOYOMY Ta CTUTJIOMY BiIll.

8. 3a mepiox 3 1961 mo 2022 poku Hamu Oyio BUABIEHO 13 pPOKiB, KOJU
MIHIMYMH TPUPOCTY CIOCTEPITAIMCS OJHOYACHO y TPhOX MPOOHMUX IUIONIAX HA
teputopii Kuromupcrkoro [Tomiccs.

9. JocmiyKeHHIMH JICPEBUHHO-KUIBIIEBUX XPOHOJIOTIM B yMOBax MpPOOHUX
ot [Tomicbkoro mpupoaHOTO 3aMOBIJHUKA BCTAHOBJIEHO, IO HAMOUIBIIN 3MIHU Y
paHHBOMY Ta TI3HBOMY TIPUPOCTI COCHHM 3BHUYAMHOI 32 OCTAHHE CTOJITTS
cnocrepirarotbes y Bii 30 Ta 50 pokiB. 30KpeMa COCHOBI IEpEBOCTaHU BIKOM 50 poOKiB
Mali cepeaHii paaiyc go 1961 p., mo gopieHioe 7,0 cm, a micas 1961 pp. - 10,9 cwm.
AHanoriyHa 3aKOHOMIPHICTh BIJICHIJIKOBYEThCS Y COCHOBHX jaepeBocTaHiB 10 ta 30
pIYHOTO BIKYy, IO CBIAYWATH TPO HAABHICTh HAWOUIBII KPUTUYHUX TEPiOJIiB
MPOyKTUBHOCTI COCHU 3BHUaiiHOi came y Biri 30 ta 50 poxkis.
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PATHOLOGIES OF PINE STANDS IN THE CONTEXT OF TREE RINGS
CHRONOLOGIES OF FORESTRY BRANCHES STATE ENTERPRISE
«FORESTS OF UKRAINE» AND NATURE PROTECTION RESEARCH

DEPARTMENTS POLISKY NATURE RESERVE IN THE CONDITIONS OF
FOREST EDATOPES ZHYTOMYR POLISSIA

Current issues of forest pathological monitoring of pine stands are highlighted on the example
of the forestry branches of the State Enterprise «Forests of Ukraine» of the Zhytomyr region, as well
as the environmental protection and research departments of the Polissky Nature Reserve. It was

established that the average dependence of the influence of forest pathologies on the growth of Scots
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pine is within the correlation dependence of x<0,04+0,2. The pathological influence of a complex of
adverse biotic, abiotic, pyrogenic, and anthropogenic factors on the growth of Scots pine in the
conditions of the forestry branches of the State Enterprise «Forests of Ukraine» as well as the
environmental protection and research departments of the Polissky Nature Reserve was analyzed.
The impact of the pyrologic factor during an active forest fire, as well as post-pyrogenesis on the
formation of growth and productivity of Scots pine in the conditions of the Zhytomyr Polissia, was
conceptually considered and investigated. It was established that the changes in weather and climate
conditions, the biological effect of pathogens of root fungus, pine fungus, and six-toothed bark beetles
on the growth of pine stands in the conditions of the Polisky Nature Reserve reduce the productivity
of laying the growth of Scots pine within the coefficient of determination r=0,44-0,46. Special
attention in the article is focused on the influence of weather and climate factors on the formation of
early and late growths of Scots pine in the conditions of the Central Polissia of Ukraine and Zhytomyr
Polyssia in particular. A detailed description of the coefficients of correlation and determination in
the section of pine growths of the generalized tree-ring chronologies depending on the average
monthly temperature and the amount of precipitation during the growing season at the degree of
reliability p<0,05 is provided. It was established that the insufficient amount of moisture in the early
spring period significantly reduces the productivity of laying the early growth of Scots pine in the
conditions of the Pergansky, Kopyshchansky, and Selezivsky environmental research departments of
the Polisky Nature Reserve, which affects the decrease in the productivity of stands within the
correlation coefficient x=0,53+0 ,02. It has been investigated that the damage caused by the
causative agent of the root sponge of Scots pine, pine sponge, damage to mature and mature stands
by the apex, six-toothed bark beetle, as well as the influence of post-pyrogenesis of previous years,
significantly affect the establishment of late wood-ring growths. It has been proven that the current
forest pathological state of pine plantations, weather-climatic and pyrogenic conditions significantly
affect the productivity of new and mature pine stands both in the conditions of the forestry branches
of the State Enterprise «Forests of Ukraine» and the Pergansky, Kopyshchansky, and Selezivsky
environmental research departments of the Polisky Nature Reserve, which is determined by the
correlation dependence at the level x=0,44+0,3.

Key words: forest, pathologies, wood-ring chronologies, pyrogenesis, pathogen, pest,
correlation, regression, determination, productivity.
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YUIpukapnamcevra depacasna cinbevrozocnodapcvra docniona cmanyis
Inemumymy cinbcokoco ecocnooapemea Kapnamcwvkoeo peziony HAAH Ykpainu,
M. lsano-@pankiscok, Yrpaina

2Manuncokuii paxosuil konedorc, c. Iamapus Kumomupcwvkoi obracmi, Ykpaina

MPOAYKTUBHICTh BIOMACH EHEPTETUYHMX IIJTAHTAIIA
TOHOJII I BEPBU 3AJIEZKHO BIJI ATPOTEXHIKH BUPOLILYBAHHSA

Haseoeno pesynomamu  0ocniodxcenb pocmy po3eumky 1 HpOOYKMueHocmi Oiomacu
eHepeemuUyHUX Nianmayitl 6epou i MONoi Ha cepeOHbO CY2IUHKOBUX 0EPHOBUX ONIO30JIeHUX IPYHMAX
Ipuxapnamcovkozo peziony. Bcmanosneno, wo niciisa 3aKiHueHHsA 80CbM0O20 8e2emMayiliHo20 nepiooy
HauoinbuLy eucomy pociunu epou npymosuoHoi (9,6 m) maoms y eapianmi 3 GUCAONCYBAHHAM
15 muc. wm. xcusyie na 1 ea. [iamemp ocHo8HO20 na2oHa Npu YboMy cmanosug y cepeonbomy 70
MM, @ KiIbKICMb NA2OHI8 HA 00HY pociuny — 3,6 wm., abo 54,0 muc. wm./eq.

Y mononi naiibinewa eucoma eocomupiunux pocaun (15,1 m) eussunaca za nouamxosoi
eycmomu 5,6 muc. pociun./ea. [liamemp ix ocHogHo2o cmosbypa cmanosug 215 mm, a KinbKicmo
cmosdypie na 1 pocauny — 2,5 wm., abo 30,0 muc. wm. na 1 2a. Buecenns komniexcy MinepaibHux
006pus (NgoP300Ksoo,) 3a6e3neuuno sdinvuenus sucomu pociun mononi Ha 0,5-1,0 m, a moswunu ix
nazowie —ua 11-22 um.

Hartieuwa npooykmuericme cyxoi 6iomacu eepou (74,2 m/2a) susagunacs 3a cepeonvoi eycmomu
cadinus (15 muc. srcusyis Ha 1 2a) i eHecenus y Ipynm minepanvHux 000pus. Ilpu yvomy 3a ocemuil
DIK 8UPOWYBAHHSA PIYHULL NPUPICI YPOICAUHOCI 8epOU BUABUBCS HAUMEHWUM 3a 8Ci POKU OOCTIONCEHD —
6i0 2,8 m/za 3a eucaoxcysanus 18,0 muc. scusyie/ea b6e3 eHecenHs 00opus 0o 4,1 m/ea — 3a cycmomu
15,0 muc. srcusyis/ea i 6HecenHs MIHEPATLHUX OOOPUB.

3a 6ocemupiunuil nepiod BUPOWYBAHHS MONOI HAUBUWON BPONCAUHICMIO CYX0i biomacu
(133,1 m/ea) 6i03nauascs sapianm i3 nouamxogoro 2ycmomoio 6,7 muc. scusyis/ea. Lle na 15,0 m/za
nepesuwyye 8podicalinicms eapianmy 3 eycmomotro 8,3 muc. owcusyis/ea ma Ha 4,3 m/ea 6invuie
gapianmy 3 6ucaoddxcysanuam 5,6 muc. ocueyie na 1 ea. 3acmocyeanns 0obpue 3abe3neyuno
nIOBUWYEHHSL YPOdICallHOCMI cyXxoi biomacu 0ocniodxcysanux eapianmis 6io 13,4 0o 22,4 m/za.

3a ocmanmiii, ocemull pix piyHuti npupicm cyxoi diomacu monoui cmanosus 6io 14,7 m/2a 3a
eycmomu cadinna 8,3 muc. wm./ea 6e3 sukopucmants 00opue 0o 19,4 m/ea y eapianmi 3 2ycmomoro
5,6 muc./ea i eneceHHAM 00OpUS.

Exonomiuna oyinka epexmuerocmi eupouysanisi 6epoosoi enepeemuunoi biomacu noxkasana, wo
HAUOINbWUM eKOHOMIYHUl egpekm (6i0 49,8 0o 52,9 muc. epn./ea) eussuecs y eapianmax 3
sucaoxcysannam 12 ma 15 muc. dcusyis/ea i 3acmocy8anHAM MiHEpatbHUX 000pus. 3 eHepeemuyHoi
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MOoYKU 30py HAUOLbW eghekmusHuUM (Koeghiyienm enepeemuyroi epexkmuernocmi — 8,2) 8uasuscs sapianm
i3 MIHIMATILHOWO 2YCMOmMOI0 CMOsiHHA pociut (12 muc. wm./2a) i 3acmocysanHim 0oopus.

3a eupowgysanns enepeemuunoi 6iomacu mononi naubinbwul npudbymok (128,4-132,2 muc.
2PH./2a) MOJICHA ompumamu 3a eapianmis 2ycmomu 5,6 i 6,7 muc. wm./2a i 6HeceHHs. MIHEPATbHUX
000pus. Hatisuwum noxkasHux Koe@iyicHma eHepeemudHoi eqhekmueHOCmi npu 8UPOWYEaHHi Monoii
(13,1) susisuscs 3a cycmomu 5,6 muc. wim./2a 6e3 6HecenHs 00OPUB.

Knrouosi cnoea: dioenepeemuuni kyromypu,; Salix viminalis L.; PopulusxMax-4, orcueyi,
gycmoma CaodinHA;, MIHepAlbHi 000puea,; cepeoHill diamemp,; CepeoHsr BUCOMA; VPOICAUHICID
biomacu, eKOHOMIYHA [ eHepeemuyuHa eeKmusHicmb.

Beryn. [Ipo6ieMu iHTEHCHBHOTO 3pOCTaHHS CBITOBOTO MOMHUTY Ha €HEPrilo Ta
E€HEPTOHOCIT, TEHACHIIIS 10 3MEHIIICHHS BUKOPUCTAHHS BUKOTTHOTO TTAJTMBA 1 3pOCTAHHSI
I[IH HA HBOIO Ta TJIOOAJIbHE MOTEIUIIHHS TPU3BEIM A0 HEOOXIHOCTI BUOOPY
aNbTEPHATUBHUX HANPSIMKIB eHepronocTadyanns. OQHIEIO 3 KIIIOUOBUX CTpATEriil mpH
[IbOMY PO3TIISIAETHCS 3aMiHA BUKOITHOTO TajuBa Ha Oionanuso. [Ipu npboMmy Giomaca
MOE CIIYKUTH BIJIHOBIIOBAHOIO CHPOBHHOIO I BUPOOHUIITBA PI3HUX BHJIIB
OlomanuBa — TBEPJOTO, PIAKOro Ta razomnonioHoro. Jupektusa Il €Bponeiicbkoro
Coro3zy «IIpo BimnoBHi mkepena enepriiy (REDII) mepenbagae mo 2030 poky
30UTBITUTH BIiZICOTOK BITHOBIIIOBAaHOI eHeprii B eHeproOamanci mo 32 %, a y
TpaHcmopTHOMY cekTopi — 110 14 % [1]. Cepen neprxas-wieHiB €C meperoBi MO3HIIT y
BUKOpHWCTaHHI BiTHOBHUX Jukepen eHeprii (BJIE) 3aiimae 1lIBerris, sxa yxe B 2015 porri
BUKOPHCTOBYBaja JUIsl BHYTPIIIHHOrO TpaHcmopTy Oinbiie 20 % BiHOBIIOBAHOTO
najguBa, 3 skux 85 % Oyio IMIIOPTOBaHO 3 1HIIUX KpaiH [2]. KpiM Toro, mBeachKuii
ypsia Bupimms A0 2030 poky Bukuau CO; BiJl BHYTPIIIIHBOTO TPAHCTIOPTY CKOPOTUTHU
Ha 70%, nopiBHsAHO 3 nokazHukamu 2020 p. 1o 2045 poky BOHU CTaHYTh BYTJIELEBO-
HEUTpaIbLHUMH, 3 MMOAAIBIINM HeraTuBHUM Oanancom CO; [3; 4].

VY Hamii kpaini 3a paxyHok BJIE 3a0e3neuyerbcst Bcboro 4 % eHepreTHYHUX
notpeO. [Ipu mpomy, 3rimHo «Eneprernunoi crparterii Ykpainu Ha nepion no 2035
poky» mependadaethes 30utbmuT 9actky BJIE mo 2025 poky go piBus 12 % Bix
3aranbHOTO TepBuHHOTO moctadanHs eHeprii (3III1E) ta ne menme 25 % — mo 2035
pOKy (BKJIFOYAOYM BCi TiAPOTreHEpPYyroUi MOTYKHOCTI Ta TepMallbHy eHepriio) [5].
BukoHaHHs BullleHaBEeICHUX MTOKa3HUKIB MOXe OyTH 3a0e3neueHe HassBHICTIO BEJIUKOI
KUTBKOCTI OPHUX 3€Mellb, SIKI 3 PI3HUX MPUYUH HE BUKOPUCTOBYIOTHCS y arpapHOMY
BUPOOHMIITBI, aje IUIKOM MPUAATHI ISl BUPOILYBaHHSA O10€HEPTETUYHUX POCIHUH.
301IbIIEHHS PIBHS €HEProClOXUBaHHS Ha (POHI MOCTIMHOrO 3pPOCTAHHS LIHU Ha
EHEPropecypcu poOUTh PO3BUTOK OloeHEpPreTMKH B YKpaiHi HaA3BUYANHO
aKTyaJIbHUM.

Ananiz ocmannix 0ocnioxncens i nyonikayii. I1o09aToK IHTEHCUBHOTO PO3BUTKY
BUPOILYBaHHS HACa/)KeHb EHEPreTUYHUX KyJbTyp mnpuimoncs Ha 1970-11 pokw,
BHACIIJIOK KOPCTKOI €HEpPreTMYHOi KpHU3H, sIka BUHUKIIA 4Yepe3 BIMCHKOBI il Ha
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bmuspkomy Cxogi [6; 7; 8]. Lle 3mycuio ypsiau Oinbinocti kpain €Bpomnw 1 ITiBHIUHOT
AMEpHUKM TPUIHATH CHEI[ialbHI €HEePreTUYHl MpOorpaMu, 3 METOK CKOPOYCHHS
BUKOPHUCTAHHS MiHEpPAIbHOI €HEPreTUYHOT CUPOBUHU 1 3aMiHH 11 1HIIUMHU JIKepeTaMu
eHeprii, 30kpeMa — 010Macor0 MBUIAKOPOCIIHX JIEPEBHUX pociuH [9].

Ha nanwii yac pizHUM acniekTam J000py €HEPreTUUHUX KYJIbTYp, arpOTEXHIII iX
BUPOITYBaHHS, YPOXKalHOCTI 6ioMacH, €KOHOMIYHIM, €KOJOTIUHIN Ta e€HepreTHYHIN
e(eKTUBHOCTI iX BUPOIIYBAaHHS HAJA€ThCS 3HAUHA yBara y HU3ILI KpaiH, 30KpeMa B
Janii, Benmukoopuranii, Himeuuwnni, [Tomeri, [eemii, @imsuaaii Ta in. [4; 9; 10], a
TakoX — B Ykpaini [9-12].

Cepen HM3KM TIEPCIICKTUBHHX CHEPreTUYHUX KyJIbTYp Ha IUIAHTAIISNX
MePEeBa’KHO BUKOPUCTOBYIOTH Pi3Hi BUH 1 popmu BepOu [6; 7; 9—11] ta Tonomi [4; 12;
13]. i KyabTypH € BUCOKOIPOIYKTUBHIUMHU, MAIOBUMOTJIUBUMH JIO IPYHTOBHX YMOB,
JIETKO  PO3MHOXXYIOTbCSI ~ BET€TaTMBHO, 1HTEHCHUBHO  BIJIHOBIIOIOTHCS  ITICJIS
MEepI0IMYHOTO 3p13aHHS HAI3€MHOT YaCTUHU Ha OTPUMAHHS €HEpreTUYHOI OiomMacHu.

BaxxnuBUM acmekToM BUPOIYBaHHA CHEPreTUYHUX IUTAHTAIN JepeBHUX
pPOCIMH € iX TO3WTUBHUU BIUIMB Ha JOBKUUIA. BOHHW, 3aBOSKM IHTCHCHBHOMY
HaKOMMYEHHIO 0ioMacu, MOTJIMHAIOTH 3 aTMOC(EpH BEIUKY KIIbKICTh BYTJIEKHUCIOTO
razy Ta 30aradyroTh MOBITpS KUCHEM; BHACHIJIOK 0araTOpIYHOTO BHUPOILYBAaHHS Ha
OJIHIM TUIONII TOJIMIIYIOTh CTPYKTYpPY TIPYHTIB, MiJIBUIIYIOTh 1X POMIOYICTb,
3aTPUMYIOTh BOJIOTY, BAKOHYIOTh I'PYHTO3axHCHI (yHKIIiT Tomo [7; 8; 9; 12].

Mertoto nociiKeHb, pe3yIbTaTH SIKUX HABENICH1 Y JIaH1i CTaTTi, 0yJI0 BUBUCHHS
€(eKTUBHOCTI BHPOIIYBaHHS 010Macu €HEpPreTUYHMX IUIAHTAIlld TOMOJ1 1 BepOou Ha
JEPHOBHX OMIA30JICHUX TpyOO THIYyBaTUX CEPEAHBO CYTJIMHKOBUX TIPYHTaxX
[Ipukapnarrs.

Mamepianu ma memoou 0ocnioxcenb. O0’€KTHU JOCIIKEHb 3aKJIaJICHI Ha
teputopli [IprkapnaTchkoi 1epKaBHOI CUTLCHKOTOCIIOIAPCHKOI TOCHIAHOI cTaHIli 14
kBiTHs 2016 poky.

[Mepuuit nocnin nepeadayaB BUBYEHHS OCOOJIMBOCTEHN POCTY 1 MPOYKTUBHOCTI
CHEPreTUYHUX TUIAHTAIlM BepOM TPYTOBUIHOI, 3aJ€KHO BIJ arpoOTEXHIKA IX
BHUPOIIyBaHHS.

Cxema gocJiny:

®daxTop A —rycrorta caainug: 18, 15, 12 tuc. mr./ra;

®aktop B — MiHepanbHe XUBJIEHHS: KOHTPOJb (0€3 BHECEHHA A00pHB);
BHCCCHH N30P300K300.

Jocmia 3akiaJieHuii B YOTHPHPA30Bid MOBTOpHOCTI. Ilmoma mocmimHOT
ninsakn — 150 M2, 06mik0Bo1 — 125 M2, 3aransHa mwioma sapianris gocmigy — 0,36 ra.

CaninHs KUBIIIB BepOU B1IOYyBaJIOCsA Y CHapeHi psad 3 BIICTAHHIO MK HUMHU
0,70 M 1 MpKpsaaasamMu 2 M (Tada. 1).
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Cxema nociiny Ne 1

Tabnuys 1

i MinepanbHe
Bapiant .
Kynbrypa : I'ycrota caninns @axmop A JKUBJIEHHS
TOCIITY
@axkmop B
1 18 trc. mr./ra be3 nodpus
(BimcTaHb MIX POCIMHAMU B PSAY
2 40 cv) N20P300K300 + Nao
Bep6a 3 . 15‘ THC. IIT./Ta be3 nobpus
(BiICTaHb MiX POCITHHAMU B PSAY
pyTOBHHA 4 N4oP300K300 + Nao
50 cm)
5 12 tuc. mr./ra be3 no6pus
BIJICTaHb MK POCJIMHAMU B PSLI
6 ( b e N20P300K300 + Nao

60 cMm)

Hocning 2 nependadyaB BHUBYEHHS OCOOJMBOCTEN POCTY 1 MPOTYKTUBHOCTI

E€HEepPreTUYHUX TUTaHTalii TiopuaHoi Tomom «Max-4», 3alIeXHO Bl arpOTEXHIKU X

BHUPOIIYBaHHS.

Cxema gocJiny:
daktop A —rycrora caaiuas: 8,3; 6,7; 5,6 Tuc. mr./ra

®aktop B — MiHepasibHE KMBIIEHHS: MIHEpaJlbHE >KUBJICHHS: KOHTPOJb (0€3

BHeceHHs 100puB); BHeCeHHsT NgoP300Ks00.
Hocmig mae 4 mosropHocri. Ilnoma gocnigHoi ginsaku — 150 M2, 0611iK0BOT —

125 m2. 3aransHa mioma Bapianris gocuigy — 0,36 ra.

3riIHO CXEMH CaJIHHS JKHMBIIl TOMOJI OylIM BHUCAKEHI OJHUM PIIOM 3

MDKpAAIIMHU 2 M (Tadd. 2).

40 cm)

Tabnuys 2
Cxema gocJriay Ne 2
) MinepanpHe
Bapiant .
Kynbrypa . I'ycrota camiaas @axmop A JKUBJICHHSA
TOCTITY
@axmop B
1 8,3 Tuc. mr./ra be3 nobpus
BIJICTaHb MK POCJIMHAMH B PSIAY —
2 ( 50 om) Py N40P300K300 + Nao
3 6,7 Tuc. mr./ra be3 nobpus
Enepremina (BiicTaHb MiX POCIIMHAMH B PSIIy —
torous 'Max-4' 4 N40P300K300 + Nao
40 cm)
5 5,6 THC. IIIT./Ta be3 no6pus
BiJICTAHb MK POCIIMHAMHU B PSIAY —
6 ( p Py N40P300K300 + Nao
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BoceHu KOXHOTO poOKy, MICHS 3aKIHUYEHHs BereTarlii JOCiKyBaHUX POCIIHUH,
BHU3HAUaIM iX 30epekeHicTh, po3Mipu 1 Macy. Lli X MOKa3HMKH BU3HAYAId TaKOX
IPOTATOM NEPIOAy BereTaiii y KiHII KOXKHOTO MICAIIS.

JlocmiKeHHST TPOBOIWINCS 3 BUKOPUCTAHHSAM TPAAMIIINHUX METOIUK.
BumMiproBanHs BUCOTHU KYIIIB BEpOM Ta TOIOJI MPOBOAMIM 3a JOIMOMOIOK MIpPHOI
periku 3 TOYHICTIO J0 1 cM, a jilaMerpa HaWOUIBIIOrO0 MaroHa y Kyl —
mranreHupKyaem [13].

VY nocnigax BUKOHYBAJIM TaKOXX TaKi CIIOCTEPEKECHHS, OOJIIKM Ta aHAJI3H:

- TYCTOTY Haca/DKEHb BU3HAYAIIM ITUISIXOM MiAPaxXyHKY POCJIHH Ha | TOrOHHOMY
METpi psAKa B IT’ATH MICISX MO JiaroHaml TIISTHKYA 3 HACTYMHHUM MEepepaxyHKOM Ha
1 ra[13];

- YMICT CyXOi PEUOBHHHU BHU3HAUYAIHM NUISIXOM BUCYIIIyBaHHA 3pa3ka OiomMacH 10
a0COJIIOTHO CYyXOTO CTaHy B CymuibHiM madi 3a remneparypu 100-105 °C ynpoaosxk
4-6 ron. [13];

- YpPOXXKalHICTh HAa3€MHOI MacH Haca/)KeHb EHEPreTHUYHUX KYJIbTYD
00JIIKOBYBaJIM CIOCOOOM CYLIIIBHOTO 3pi3yBaHHS Ha36MHUX YaCTUH POCIIHMH KYJIbTYpHU
Ha 00JIIKOBUX AiNgHKax (maoma — 25 M%) Ha Beix mosTopeHHsx. OTpuMaHy Giomacy
3BaYKyBaJIH, IIEPEPaxXOBYBaIM HA CTAaHAAPTHY BOJOTicTh [13];

- BHUXIJ eHeprii po3paxoByBalud 3 BUKOPUCTAHHSIM JaHUX TOMEPETHIX
nocaigaukis [9; 11-13];

- CTATUCTHYHHMM aHai3 pe3yJbTaTiB JOCHiKeHHS mpoBoauBcs Ha [IK 3a
BUKOPUCTaHHA MPUKIIATHOT porpamu «Statistika-6»;

- E€KOHOMIYHY OIIIHKY JOCHIPKYBaHUX €JE€MEHTIB TEXHOJIOTIl MPOBOIUIH
BIIMOBITHO /10 3araJIbHONPUUHATUX MeToauK [9; 10; 12];

- eHepreTUYHy €(heKTUBHICTh €JIEMEHTIB TEXHOJIOT1] OLIIHIOBAJIH 32
MeToanyauME BkasiBkamu O. K. Measenoscbkoro Ta I1. 1. IBanenka [14].

Pe3yabTaTH gociilkeHb Ta ixX o0roBopeHHsi. HaiiGinpmioro mpupocty 3a
BHCOTOIO, 3T IHO MPOBEICHUM (PEHOJIOTIUHUM JIOCTIKESHHSIM, CHEPTreTHYHI IUIaHTAIli1
BEepOM J0CsTaly 3a MepioJl 3 YePBHS MO ceprieHb. Bucora pociauH micis MpUIMHEHHS
Bererailii 3Haxoamwnachk y mexax 9,0-9,6 m. /liameTp 0CHOBHOIO IaroHa KOJUBABCS BiJl
55 no 71 mm.

Hati6inpia BucoTa pocnH BepOu 3a BocbMuid pik Bereraitii (9,6 m). 3adikcoBana
3a TyCTOTH caJiiHHs 15 Tuc. mr./ra. JliaMmeTp roJaoBHOro maroHa npu I[bOMy CTaHOBUB
70 MM, KUIBKICTB TIaroHiB Ha 1 pocnuny — 3,6 mr., abo 54,0 tuc. mT. Ha 1 TekTap.
[Ipotsirom BocbMoro poky Beretariii BHeceHHS (NgoP3o0Ksp) HE Mano cyTTeBoro
BILIUBY Ha PICT POCIIHH.

VY TomoJi HaKOIbIIIa BUCOTA TIArOHIB 32 BOCBMUH piK BereTalii 3adikcoBaHa 3a
IYCTOTH CaJiHHA 5,6 TuC. mT./ra — 15,1 M. /{iaMeTp roJIoBHOTrO maroHa mpu 1bOMY
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CTaHOBMB 258 MM, KUIbKICTh MaroHiB Ha 1 pociauny — 2,5 mT., abo 30,0 TuC. mIT. Ha
I ra.

Brecenns moopuB (NgoP300Ksp0) 3a0e3meunio pocauHu OUTBIION KiTBKICTIO
JOCTYITHUX TMOXXWUBHUX PEUOBUH Ta CHPHUSIIO 30IIBIICHHIO TOBIIMHHM IAaroHIB Ha
11-22 MM, a Bucotu pociuH — Ha 0,5-1,0 M, mopiBHSHO 3 BapiaHTaMu 03 yJ100peHHS.

3a TpeTid pik Bereraiii MPUPICT POCIUH TOMOJI 32 BUCOTOI Yy CEPEAHHOMY
cTtaHoBUB 1,8 M, 3a ueTBepTUii piK — 2,4 M, 3a 1’ atuii — 1,0 M, 3a moctuii — Bix 1,4 10
1,7 m., 3a chomuit — 1,2-1,5 M 1 3a Bocbmuit pik — 1,2-1,5 M. Cxoxa auHamika
criocTepiraigacsi TakoXK 3 CEpeAHIM JiaMEeTpOM TOJIOBHHMX IIaroHiB, J€ 3a TPETiil piK
BereTalii BiH 3017bIIMBCS y cepenHboMy Ha 21 MM, 3a yerBeptuil — Ha 30 MM, 3a
I’ sITU — Ha 35 MM, 3a mocTtui — Ha 39 MM, 3a cbomuii — Ha 40 MM 1 32 BOCBMUM — Ha
43 mm.

3a BUpOIIYBaHHS €HEPrEeTUYHHUX POCIWH YPOXKAWHICTh BEreTaTMBHOI MacH €
OJIHUM 13 BUPIMIAILHUX KPUTEPIiB, 10 3a0€3MeUyI0Th €KOHOMIYHY JOIUIBHICTh TAKOi
TUSIIBHOCT1, OCKUIBKH, YUM OijbIlla BPOXKAMHICTh, TUM BHIIMK BHUXIJ MPOIYKINI 1
BIIMOBIHO OUTBIINKA MPUOYTOK 3 OJTMHUIII TUTOIIIL.

BcraHoBiieHO, 110 HAWBUIIOI YpOXKAMHICTIO OloMacu BepOM MPYTOBUIHOL
(132,0 1/ra 3emnenoi macu Ta 74,2 T/ra cyxoi) BiZI3HAUAE€ThCS BapiaHT 3 TYCTOTOKO CATiHHS
KUBIIB 15 THC. MT./ra 1 BHECEHHSIM MiHEepalbHUX N00puB, mo Ha 18,3 % Ouibie,
MTOPIBHSHO BUCA/PKyBaHHSIM 18 THC. IIIT./Ta )KUBIIIB 1 BHECEHHSIM q00puB (TadI. 3).

Cnig BII3HAYMTH, IO MiHEpajdbHI J0OpMBa 3a0e3MeUYMIM POCIMHH BepOu
JIOCTaTHHOIO KUIBKICTIO TOXXHUBHUX PEYOBHH a 1€ B CBOIO YEPry IMOCIPHUSIO
MIJBUILEHHIO YPOXXKaWHOCTI €HEepreTMYHoi OloMacu Ha BCIX BaplaHTax, /€ BOHU
3aCTOCOBYBAJIHCS.

Tabnuys 3
Ypoxaiinictb 6iomacu Bepou npyroBuaHoi npotrsirom 2016-2023 pokis
32JI€2KHO Bi/l TYyCTOTH HACAJAKEHHH i (DOHY KUBJICHHS

I . Bwmict
Ne yeroTa Catiis MinepanbHe YPOXKaMHICTS | aGcomoTHO .
- ’KHBIIIB, THC. - . YpoxaltHiCTh
3/ IT./Ta KHBJICHHA Senenot cyxol cyxoi Macu, T/ta
Dax ' 4 @axmop B MacH, T/ra pPEYOBUHU B Y ’
armop 6iomaci, %
1 120 be3 no6pus 83,1 56,0 46,8
2 ' N40P300K300 + N40 107,8 56,1 60,6
3 150 be3 no6pus 94,3 56,0 52,8
4 ’ Na4oP300K300 + Nao 132,0 56,2 74,2
5 18.0 Bes II06pI/IB 82,7 56,0 46,3
6 ' N40P300K300 + Nao 125,5 56,1 70,3
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3acTocyBaHHs JOOpWB 3a0€3MEUMSIO B CEPEIHHOMY IO BapiaHTax MpuUOaBKY
yporkaiHOCT1 Ha piBHI 38 T/Tra 3emenoi macu, abo 21 T/ra cyxoi.

VY 2023 porri HalBUII MOKA3HUKK YpPOKaHHOCTI 010MacH TOTOJI BUSBHIIUCS 32
MOYaTKOBOI rycToTH 6,7 THC. MT./Ta, a came — 236,8 T/ra 3eneHoi macu abo 133,1 1/ra
— CcyXoi, 10 BiAMoBigHO Ha 26,6 T/Ta Ta 15,0 T/ra mepeBaxkae BapiaHT 3 T'YCTOTOIO
8,3 Tc. mIT./Ta 1, BIANOBIAHO, — Ha 7,6 T/ra Ta 4,3 T/ra OuIbIIe y MOPIBHSHHI 3
BapiaHTOM T'yCTOTOO 5,6 THC. IIT./Ta.

BnecenHst 1oOpuB 3a0e3meumiio 1Mo BCiX BapiaHTax MPUOaBKy ypoxkaro 0ioMacu
Ha piBHI Bix 23,5 mo 39,6 1/ra 3enenoi macu Ta Big 13,4 mo 22,4 T/ra — cyxoi.

AHani3 3MIHM TPOAYKTUBHOCTI €HEPreTUYHMX IUIAHTAIllil BepOM 3a pokaMu
BereTallli BKa3zye Ha Te, 110 3a OCTaHHI TPU POKU PIYHUN MPUPICT OlOMacH 3HAYHO
3MEHIIUBCS, TOPIBHIHO 3 MOMEPEAHIMU poKkamu (Tad. 4).

Sk BUIHO 3 MpEACTaBICHUX JaHUX, B CEPEIHbOMY 3a 8 POKIB y BapiaHTax 0e3
BHECEHHsI MIHEpaJIbHUX JOOpPHUB MHIOPIYHO MpHUpOCTano Big 5,7 mo 6,6 T1/ra/pik
abCoOIOTHO cyX0i Olomacu BepOH, a 3a BHECEHHs 100puB — Bix 7,6 10 9,3 T/ra/pik. 3a
octaHHi Tpu poku (2021-2023) npupicT 6i0Macu 3HAYHO 3MEHILIMBCS 1 CTAHOBUB Ha
BaplaHTax 0e3 n1o0pus BiA 1,9 1o 2,6 T/ra/pik, a 3a BUKOpUCTaHHS A0OpUB — Bifg 2,4 10
3,3 T/ra/pik.

Tabnuys 4
AHaJIi3 NPOAYKTHUBHOCTI BepOM NMPYTOBU/IHOI 32 pOKaMM BereTamii
30ip 3eneHol Macu, 1/ra
I'yctora 301p cyxoi MacH, T/ra
CaJIIHHH, . . :
Ne THE. Minepanbue . Ce'pezLHvuZ CepeJJHvlﬁ
s/m | mr/ra ggi:foHHg 2021 [Mpupict piurmii piHmii
Daxmop P D 2022 p. | 2023 p. | 322023 | mpupicT | HPUPICT
A ' p. 3a 2021- | 3a2016-
2023 pp. | 2023 pp.
1 Ees 1061 77.1 80,3 83,1 2.8 3,6 10,4
0 7100p 433 | 450 46,8 18 2.0 5.9
2 1 NaoP300Ks00+ | 101,0 104.5 107.8 3,3 4,6 135
Nao 56,9 58,5 60,6 2,1 2,4 7,6
3 5 Soun 87,2 91,0 94.3 3.3 51 11,8
50 ©3 100P 492 | 51,0 52,8 18 2,6 6,6
4 ’ NaoP200Ksgo + | 123,6 127.9 132.0 41 6,1 16,5
Nao 69,7 71,6 74,2 2,6 3,3 9,3
5 Ees 106hH1E 76,3 79,6 82,7 3,1 3,7 10,3
150 700p 430 | 446 46,3 17 1,9 5,7
6 ’ NaoP300Kz00+ | 117,5 121,4 1255 4,1 6,1 15,7
Nao 66,3 68,0 70,3 2,6 3,3 8,9
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[TpoTsiroM OCTaHHBOTO, BOCBMOTO pOKY TIOKa3HUKHA TPUPOCTYy OioMacu
cranoBunu 1,7-1,8 1/ra/pik y Bapiantax Oe3 BHeceHHS noOpuB 1 2,1-2,6 — 3a ix
3aCTOCYBaHHS.

HaBezneni gani BKa3yloTh Ha Te€, IO B PEriOHI JOCTIIKEHb Ha €HEPTeTUYHHX
IJIaHTAIlsIX BepOM il 3a0€3leUeHHs] BHCOKOI EKOHOMIYHOi e(EeKTHBHOCTI,
€HepreTuyHy 6ioMacy AOUUIBHO 3arOTOBIISTH PaHIlIe I ATUPIYHOTO BiKY. Opi€EHTOBHO
ONTUMAJILHUM BIKOM 3aroTiBJIl ypOKar MOKHA BBa)KaTH BIK 3-4 POKH.

[IpoAYKTHUBHICT, €HEPreTHYHOI OloMacHh TOMOJI 3a BOCBMHPIYHHMH IEpioj
BUSIBUJIACS 3HAYHO OUIBINOI0, TIOPIBHSHO 3 BEpOOI0 MPYTOBHIHOK. 30KpeMma,
YpOXKalHICTh BapiaHTiB 0e3 BHECEHHS MiHEepaIbHUX 100puB cTaHoBWia Bij 105,6 T/ra
3a rycToTy caainus 8,3 tuc. mt./ra 710 109,9 1/ra 3a rycrotu 6,7 Trc. mr./ra (Tabdm. 5).

3a BHECEHHSI MiHEPAJIbHUX JOOPUB B1AOYIOCS MOMITHE 3pOCTaHHS MMOKAa3HUKIB
MPOTyKTUBHOCTI TUIAHTAIIIM TOTIOJ1 HAa BCIX BapiaHTax JIOCIiAY, /e BOHU OyJIU BHECEHI.

Tabnuys 5
YpoxaiinicTb 6iomacu TomoJti 3a 2016-2023 pokiB Bereraitii 3aj1e5KHO Bij

ryCcToTH HAaCaAAKCHHHA i (l)OHy JKUBJICHHA

Bwmict
No I'ycrora caminHs, MinepanbHe 30ip ) a6con10THo 36ip cyxo
THC. IIT./Ta YKUBJICHHS 3€JIeHO1 cyxoi
3/ Macu, T/ra
@Daxmop A @axkmop B MacH, T/ra PEYOBUHH B
6iomaci, %
1 be3 nobpus 187,9 56,2 105,6
2 8,3 N40P300K300 + Nag 210,2 56,3 118,1
3 6.7 be3 nobpus 195,3 56,1 109,9
4 ' N20P300K300 + Nao 236,8 56,2 133,1
5 56 bes nobpus 191,2 56,1 107,6
6 ' N20P300K300 + Nao 2292 56,3 128,8

HaiiBuima yposkaiiHicTh cyxoi 6iomacu copMyBaiach y BapiaHTi 3 CepeaHBOIO
rycrororo caaiaas (6,7 Tuc. mr./ra), e BoHa ctanoBuia 133,1 1/ra.

Takok, Ha BIIMIHY BiJ BepOH, MIPUPICT Cyx0i O10MacH TOMOJII Ha Yac OCTaHHIX
JOCJIIIPKEHb HE 3HMXKYETHCS, a IPOJIOBXKYE 3pocTaTu (Tadi. 6).

Sk BUAHO 3 HaBEACHUX JAHUX, CepenHii piuHuit mpupict 3a 2016-2023 pp. y
BapiaHTax 0e3 BHECEHHS MIHEpaJIbHUX JOOpUB cTaHOBUTH Bif 13,2 mo 13,7 T/ra/pik, a
3 BHECeHHSM J100puB — Bix 13,5 m016,1 1/ra/pik. 3a ocTaHHI TPU POKU PIUHUN TPUPICT
cyxoi 6ioMacu CTaHOBMB Ha KOHTPOJbHUX BapianTtax Bix 13,5 mo 14,3 1/ra/pik, a Ha
BapiaHTax 3 BHECEHHsIM 100puB — Bifg 13,6 1o 16,7 1/ra/pik.

[Ipupict cyxoi 6iomacu 3a ocTaHHIN pik gochipkeHb (2023 p.) Ha BapiaHTax 0e3
BHECEHHSI MIHEpaJIbHUX JIOOPUB BUSBUBCS JCIIO OUIHIINM, HK B CEPEIHHOMY 32 TPH
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Ta BICIM POKIB 1 cTaHOBUB Bia 14,7 mo 15,5 T/ra/pik. 3a BHeceHHs J0OpPUB 32 BOCBMUMN
pik gociiakeHs npupict 6iomacu ckias Bin 13,8 mo 19,4 1/ra/pik.

OTxe, micas BOCbMH POKIB BUPOIIYBaHHS €HEPreTUYHHUX IJIaHTAIlM TOMoI, iX
pluHMI TPUPICT 3a 610MACOI0 y OCTaHHI TPU POKU JCIIO0 NEPEBHINYE MOKA3ZHUKH
CEpEHBOr0 PIUHOTO MPHUPOCTY 3a § pokiB. Lle Bkazye Ha Te, 110 AJIA TAKOTO THUILY
Haca/PKeHb 1€ HE HAacTaB MaKCUMyM pIYHOTO IpHUpOCTy OlomacH, MiCis SKOTrO

Tabnuys 6
AHaJI3 NPOAYKTHUBHOCTI eHePreTHYHMX IJIAHTALIN TONOJI 32 pOKaMHu Bererauii

36ip 3eneHoi Macu, T/Ta
306ip cyxoi macwu, T/ra
I'ycrora . ~ -
Ne | canimms Minepansre Cepenniit | Cepenniit
’ JKUBJICHHA IIpupict 1YHUN 1YHUHA
/ LT,/ pup p p
> ggknl?;plj Daxmop B 2(1)51 2?32 2023 p. 3a HpHpiCT_ HpHpiCl:
2023 p. | 322021 322016
2023 pp. | 2023 pp.
1 Bes 1060iB 1359 | 161,8 | 1879 259 25,2 235
83 A100p 76,8 90,9 105,6 14,7 14,0 13,2
2 1 N4oP300Ksoo+ | 158,4 185,3 210,2 26,9 26,4 26,3
Nao 89,6 104,3 118,1 13,8 13,6 13,5
3 Bes 10601E 1412 168,2 195,3 271 25,7 24,4
. F00P 80,3 | 944 | 1099 | 155 14,3 13,7
4 1 NaoP300Ksoo+ | 178,3 207,8 236,8 29,0 28,0 27,6
Nao 100,9 116,8 133,1 16,3 15,7 15,6
5 Bes 10608 139,2 165.,4 191,2 26,2 25,5 23,9
e 7100p 792 | 928 | 1076 | 148 14,1 13,5
5 ’ N4oP300Ks00+ | 160,3 194.2 229,2 35,0 29,9 28,7
Nao 90,4 109,4 128,8 19,4 16,7 16,1

3ri1HO TEHACHIIIH, 1110 TPOTJIAIAI0THCA 3 AHATI3Y JaHUX TaOJuIll 6, CHEpPreTUYHY
Olomacy Ha IUIaHTaIlisX TOMOJI TrycroToto Bix 5,6 g0 8,3 Tuc. mT./ra B
JOCIIKYBAaHOMY PET10H1 JOIIBHO 3aroTOBIIIOBATH Y Billi 9-10 pokiB..

[IpoBeneni MOCTIKEHHS] BUXOy TBEpAOro OlomanmBa 1 eHeprii 3 1 ra mmomri
SHEPreTUYHUX TUTAHTAIM BepOU 1 TOMOJI MOKa3aIu, 110 HAWBUIIUN BUX11 BEepOOBOTO
OlomanuBa BUSBUBCS Y BapiaHTi 3 T'yCTOTOKO 15 THC. mIT./ra Ta BHECEHHSIM TOOPUB —
81,6 1/ra, npu ubomy Buxija eneprii cranoBus 1305,9 I'JIxx/ra (Tabs. 7). Bucokuii Buxin
eneprii (1237,3 I'JI»x/ra) 3adikcoBaHUI TaKOX Yy BapiaHTi 3 TYCTOTOIO CajiHHs 12 THC.
IIT./Ta Ta BHECEHHSAM MiHEpaJbHUX N00puB. 3a ryctotu 18 Tuc. mIT./ra Ta BHECEHHS
no6puB Buxig eHeprii cranoBus 1066,6 I'J[>/ra.
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Buxin TBepaoro BepOoBoro OiomajuBa Ha KOHTPOJBHUX BapiaHTax (0e3
BHECCHHsI T0OpUB) 3MiHIOBaBCsA y Mexkax Bif 50,9 no 58,1 1/ra, a Buxim eHeprii npu
poMy OyB Ha piBHi 814,9-929,3 I'/I)x/ra.

Tabnuys 7
Buxia eneprii Ta TBepaoro dionajusBa 3 OTpMMaHOI 0ioMacu BepoOu

No I'ycroTa caminHs, MiunepanbHe 301p cyxoi Buxix BHXi{[.
3/m IT./Ta JKUBJICHHS MacH, T/Ta _ TBepaoro eHeprll,
OlomanuBa, T/Ta I'JI>x/ra

1 12,0 be3 nobpus 46,8 51,5 823,7
2 Na4oP300K300 + Nag 60,6 66,7 1066,6

3 150 be3 no6pus 52,8 58,1 929.,3
4 ’ N40P300K300 + Nao 74,2 81,6 1305,9

5 18.0 be3 no6pus 46,3 50,9 814.,9
6 ’ N4oP300K300 + Nao 70,3 77,3 1237,3

TakuMm 4YUHOM, 3aCTOCYBAHHS MIHEPAJIBbHUX JOOPUB 301IbIIIY€E BUX1J TBEPIOTO
OlomanuBa BepOM Ha BCIX BapiaHTax gociigy Bix 15,2 no 26,4 1/ra 1 BUXiJ eHeprii. —
Bix 142,9 no 422,4 I'JTx/ra.

HaiiGinb1ie OionanuBa Tomol Oyja0 OTpUMAaHO Ha BaplaHTI 3 TyCTOTOKO 6,7 THUC.
IIT./Ta 1 3 3aCTOCYBAHHSM MiHepalbHUX J0OpUB — 146,4 T/ra (Tabdn. 8).

Tabnuys 8
Buxix eneprii Ta TBepaoro dionajusa 3 OTpUMaHOI 0ioMacH TONMOJIi

Ne rYCTOTa MinepasibHe 30ip cyxoi TBBeI;zi)Ill"o eig;i
3/ caJIiHH, IIT./Ta JKUBJICHHS Macu, T/ra .

OlomanuBa, T/Ta I'JIx /ra
1. 8.3 be3 modpus 105,6 116,2 1858,6
2. ' N20P300K300 + Nao 118,1 129,9 2078,6
3. 6.7 be3 nobpus 109,9 120,9 1934,3
4, ' N20P300K300 + Nao 133,1 146,4 2342.6
5. 56 be3 moopus 107,6 118,4 1893,8
6. ' N210P300K300 + Nao 128,8 141,7 2266,9

[Tpu npomy, Buxin eHeprii cranoBuB 2342,6 I'J[>x/ra. YV BapiaHTi 13 TYCTOTOIO
cagiHHs 8,3 THC. IIT./Ta Ta BHECEHHSAM MiHEpPaJIbHUX JOOPUB BHXIJl €HEPril CTAHOBUB
2078,6 I'[Ix/ra, a y BapiaHTi 13 TyCTOTOIO caaiHHs 5,6 TUC. mT./Ta — 2266,9 T'[]x/ra.

BrecenHss MiHepadpbHUX JOOpWUB TIiJi BHUPOIIYBAaHHS IUTAHTAI TOMOJI
3abe3mneuye 301IbIIeHHs BUX0ay eHeprii y mexax Bif 220,0 no 408,3 I'JIx/ra.

ExoHoMiuHy  e(eKTHUBHICTb  BHUPOIINYBAHHS  €HEPreTUUYHHUX  KYJIbTYD
PO3paxoByBaJid BUXOSIYH 13 3aTpaT Ha BUPOIIYBAHHS Ta peajizaiiiiHol 1iHKu OloMacu
(3rigHO peam3aniiinoi inu T30B «Bepbaa» M. Poratun [Bano-®paHkiBChKOiT 0011.).
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[IpoBeneHa ekoOHOMIYHA OIIHKA BUPOIIYBaHHS €HEPTeTUUHUX IJIAHTAIlll BepOu
(Tabm. 9) moka3zana, 1o HAMOIBIINN €KOHOMIYHUN €(DEKT MOKHA OTPUMATH 32 TYCTOTH
caainng 12 115 Tuc. )kuBIiB/Ta Ta BHECEHHS MiHEepallbHUX A00puB. [IpubyToK y ibomMy
BapiaHTi craHoBUB Bix 49,8 1o 52,9 Tuc. rpa/ra.

Tabnuys 9
ExoHnoMiuHa e)eKTUBHICTH BUPOIIYBAHHSA €HEPreTUYHUX IVIAHTAIlll BepOu
3aJ1€5KHO Bi/l TYCTOTH HACA’KeHHS i POHY KUBJICHHS

No FYC.TOTa Minepanbie ?yﬂiéll[ 3arpatu Ha HanxomkeHnas ngf;;
3/;1 CAII, SKUBJICHHS GioMacH BHUPOIITYBaHHA BIJI peani3aui'1‘ IPHEVTOK
wIT./T2 ’ THC. TPH/Ta THC. TPH/Ta PHDYTOL,
T/Ta THC. TPH/Ta
1. 120 be3 mobpus 46,8 60,1 74,9 14,8
2. ' N210P300K300 + Nao 60,6 68,5 96,9 28,5
3. 150 be3 no6pus 52,8 57,3 84,5 27,2
4. ' N40P300K300 + Nag 74,2 65,8 118,7 52,9
5. 180 be3 mobpus 46,3 53,6 74,1 20,5
6. ’ N40P300K300 + Nao 70,3 62,7 112,5 49,8

OCKUJIbKM €KOHOMIYHA €()EKTUBHICTh TICHO IOB’s3aHa 3 L[IHAMU Ha CUPOBUHY,
Marepiajiv, 3acoO0M MeXaHi3arii TOoIo, K1 37aTHI PI3KO 3MIHIOBATHUCS 3aJICKHO Bif
CTaHy EKOHOMIKH, TIOMHUTY Ta IHIIUX YWHHHKIB, JJS OLIbII 00’ €KTUBHOI OITIHKH
€(EeKTUBHOCTI  BHUPOIIYBAaHHS PI3HUX KYyJbTYp BUKOPHUCTOBYIOTh ITOKa3HUK
€HEepreTuyHoi e(EeKTUBHOCTI iX BHUPOILYBAaHHA — EHEPreTMYHUNA KOE(ILIEHT —
CIIBBIAHOILIEHHS €HEePrii aKkyMyJIbOBaHO1 y BpOXkai 3 EHEpri€lo, 1Ka BUTpayeHa Ha oro
BUPOIIyBaHHS.

PesynbTatn  po3paxyHKy — KoeQII€EHT  €HEpreTuuHoi  e()EeKTUBHOCTI
BHUPOIIYBAaHHSI IJIaHTAIlI BEpOU 3aJIe’KHO B1JI TYCTOTH HACa/HKEHHS 1 (DOHY JKUBIICHHS
HaBeJieH1 y Tabmuir 10.

Tabnuys 10
Eneprernyna oniHka BUPOUIYBAaHHS IUIAHTALIN BepOM 3aJ1€/KHO BiJl IyCTOTH
HACAJKEHHH i (POHY KUBJICHHSH

FYCTOTa . . . 3anaTI/I . Koeq)iHiCHT
Ne | canimns Minepanbne BI?IH cyxol CYKyITHOI BHXU.I.. CHEPreTHY-
’ ioMacH, eHeprii ..
3/m / AKHUBIICHHA eHeprii HOT e(heKTHB-
mT./ra T/Ta I'JIx /ra .
I'JIx /ra HOCTI
1. 120 be3 nobpus 46,8 1420 823,7 5,8
2. ’ N4oP300K300 + Nao 60,6 180,8 1066,6 5,9
3. 150 bes nobpus 52,8 134,7 929,3 6,9
4. ' N40P300K300 + Nao 74,2 169,6 1305,9 7,7
5. 18.0 be3 nodpus 46,3 118,1 814,9 6,9
6. ’ N4oP300K300 + Nao 70,3 150,9 1237,3 8,2
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Jani tabnuii 10 Bka3yloTh Ha Te, 1O BUPOIIYBaHHS €HEPreTUYHO1 Olomacu

BepOHU € TOCTAaTHHO BUCOKOC(PEKTUBHUM, OCKIIBKU BUTPATH €HEPT1i Ha 11 BUPOLIyBaHHS

y 5,8-8,2 pa3iB MeHII, HI’K KUTbKICTh aKyMyJIbOBAaHOI B Hill €HEprii.

Enepretnuno HaiOi1b11 €()eKTUBHUM BHUSIBUBCS BapiaHT i3 TYCTOTOIO CaJliHHSA

KUBIB 12 THC. IIT./Ta Ta BHECEHHSM JOOPUB, 3a SKOTO KOE(DIIIEHT €HEepreTUYHOT

e(hEeKTUBHOCTI CTAHOBUTH 8,2.

[IpoBeneHa ekoHOMIYHA OIIHKA BUPOIIYBaHHS €HEPreTUYHUX IJIAHTAIIIN TOOTI

3aJICKHO Bi,ZI II0YaTKOBOI1 IryCTOTH HACAIKCHH:A 1 BHECCHHSA MiHepaJ'IBHHX ,ZIO6pI/IB

nokasaja, M0 HalOLIbIIMM EKOHOMIYHUHN edekT OyB y BaplaHTax 3 MOYaTKOBOIO

ryCTOTOIO 5,6 1 6,7 TUC. IIT./Ta Ta BHECEHHSIM JOOPHB, A€ OyJIO JOCATHYTO MPUOYTKY
105,5-132,2 Tuc. rpu./ra (tabm. 11).

Tabnuys 11

ExonomivHa eQeKTHBHICTh BUPOIIYBAHHS €HEPreTHYHMUX IJIAHTALIH TOMOJII

3aJI€KHO Bi/l TyCTOTH HACAAKEHHH i POHY KUBJICHHA

Buxin YMOBHO
Ne (1;;/ Ci:;a Minepanbre cyxoi 3atpatu Ha Hamxomxenrs quCTH
o/ o\ 5 SKUBJICHHS GioMacH BHUPOIIYBaHHA | B11 peani3alll rpu 6yT0K
T./Ta | THC. TpH/TA THUC. TpH/Ta ’
T/Ta THC. TPH/Ta
1. 8.3 be3 no6pus 105,6 75,1 169,0 93,9
2. ' N20P300K300 + Nao 118,1 83,5 188,9 105,5
3. 6.7 be3 nobpus 109,9 72,3 175,8 103,5
4, ’ N4oP300K300 + Nao 133,1 80,8 2129 132,2
5. 56 bes nobpus 107,6 68,6 172,2 103,6
6. ' N4oP300K300 + Nag 128,8 77,7 206,1 128,4

B pe3ynbTaTi poBeaeHUX JOCHTIKEHb OYJI0 BCTAHOBJIEHO, 1110 BUPOIILYBaHHS

€HePreTUYHOi 610MacH TOTOJI B IOCTIPKYBAaHUX YMOBAaX €HEPTreTUYHO BUT1IHIIIE, HIXK

BHUPOIIyBaHHS BEpOU, OCKUIHKM BUTPATH CHEPTrii HAa BUPOITyBaHHS 610MacH 3 TOMOJ Y

9,9-13,1 pa3iB MeHIII, HIXK KUTBKICTh aKyMyJIbOBaHOI B Hill eHeprii (Tadu. 12).

Tabnuys 12

Eneprernyna oniHKa BUPOUIYBAHHS €HEPreTHYHUX IVIAHTALIN TOMOJII

3aJ1€KHO Bi/l TyCTOTH HACAAKeHHH i (POHY KUBJICHHA

Ne I'ycrora . Buxin cyxoi 3anaTH.. Buxin Koegimient
. MinepanbHe X CYKYITHO{ CHEepreTuy-

3/ CaJliHHA, OiomacHu, eHeprii N

o T /ra YKUBJICHHS T/ra CHeprii I'Jbk fra HOI e(l)eK.TI/IB-
' I'JIx /ra HOCTI

1. 83 be3 n106pus 105,6 172,0 1858,6 10,8

2. ’ N4oP300K300 + 118,1 209,9 2078,6 9,9

3. 67 bes no6pus 109,9 162,5 1934,2 11,9

4, ' N4oP300K300 + 133,1 198,8 2342,6 11,7

5. 5 6 be3 n106pus 107,6 144,6 1893,7 13,1

6. ’ Na4oP300K300 + 128,8 182,8 2266,9 12,4
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Enepretuyno HaiO1Ib1 €()EKTUBHUM, BHUSBHUBCS BapiaHT 13 IMOYATKOBOO
ryCTOTOIO 5,6 THC. IIT./Ta 0€3 BHECEHHS MiHEpaTbHUX J0OpUB, SKUN 3a0e3MeurB
MOKa3HUK KoedilieHTa eHepreTuyHoi epekTuBHOCTI Ha piBHi 13,1.

BucHoBku. [locnimkeHHs 0coOIMBOCTEH POCTy 1 MPOAYKTUBHOCTI TUIAHTALIIN
BepOM 1 TOMNOJII HA CEPEeIHbO CYTJIMHKOBHUX JIEPHOBUX OIIJI30JIEHUX TIPyHTaX
[IpukapnaTTss mokasainu, L0 HaWOLIbIIA CEepelHs BHCOTAa POCIHH BOCBMHUPIYHUX
EHEepPreTUYHUX IUIaHTallld BepOM MPYTOBUIHOI crocTepirajiacs 3a T'YCTOTH CaJlIHHS
15 tuc. mr./ra, ne BoHa craHoBmwia 9,6 M. CepeHiil JiaMeTp OCHOBHOTO IaroHa mpu
1IbOMY CTaHOBHB /0 MM, KUTBKICTh TIarOHIB Ha OAHIHN pociuHi — 3,6 mT., ado 54,0 Tuc.
mT./ra. PluHuit mpupicT 3a AiaMeTpoM OCHOBHOTO MaroHa ckias 6,9-8,9 M.

VY AochipKyBaHOro KJIOHY TOIOJ1 HAalOUIblIa BUCOTA POCIMH 32 BOCBMHI pIK
Beretailli 3adikcoBaHa 3a ryctotd camiHds 5,6 tuc. mr./ra — 15,1 m. [iamerp
[IEHTPAJILHOIO MaroHa 3a 1bOro BapiaHTy OyB Ha piBHI 215 MM, KIJTBKICTh MAaroHiB —
2,5 mt. Ha 1 pocauni, a6o 30,0 Tuc. mrT. Ha 1 ra.

Buecennss komruiekcy MiHepanbHUX J100puB  (NgoP3goKsg) mocmpusiio
301JIbIIIEHHIO BUCOTH pociuH Ha 0,5-1,0 M, a TOBIIMHY iX naroxiB — Ha 11-22 mwm.

HaiiBuina yposaifHicTh eHepreTuyHoi 6iomacu BepOu (132,0 T/ra cupoi Macu Ta
74,2 T/ra cyxoi) BUSBHJIACA 3a TYCTOTH CaJIHHA 15 THC. IIT./ra Ta BHECEHHS Y IPYHT
MiHepaJgbHuX 100puB. [Ipu 11b0My 3a BOCEMMUIA BEreTaliitHUI TIepiol pIYHUN TPUPICT
YPOKaHOCT1 BepOX BUSBUBCS HAaMEHIIIMM 3a BC1 POKH JOCHTIKeHb — Bif 2,8 T/ra 3a
rycrotu caminusa 18,0 tuc. mit./ra Ta 6e3 BHeceHHs A00puB 10 4,1 T/ra 3a TyCcTOTH
15,0 Tuc. mT./Ta 13 BHECEHHSM JI00PUB.

3a BOCbMUPIYHUH [TE€p10/1 BUPOLIYBaHHS TOMOJII HAHBUIIOO BPOKAHICTIO CYyX0i
6iomacu (133,1 1/ra) Bii3HAYaBCs BapiaHT 13 MOYATKOBOIO T'YCTOTOIO 6,7 THC. IIT./Ta,
1o Ha 15,0 1/ra Oubliie MOPIBHSHO 3 TYCTOTOIO 8,3 THC. IIT./Ta Ta Ha 4,3 T/ra OuIbIIe
BapiaHTy 3 BHCA)KyBaHHAM 5,6 Tuc. mT. XUBLIB Ha | ra. BHeceHHs n00puB
3a0e3nmeunsio MiABUIICHHS ypOXKailHOCTI Ha BCIX BapiaHTax nociiay Bix 13,4 1o
22,4 t/ra cyxoi 6iomacu.

3a ocTaHH1{, BOCBMUHN PiK BUPOIyBaHHS HEPTeTUYHOI 010MacH TOTOJI PIUYHUI
MpUPICT cyXoi Olomacu cTaHoBUB Bij 14,7 T/ra 3a caainug 8,3 TUC. )KuBIIIB Ha | ra 6e3
BHeceHHs J10o0puB 10 19,4 1/ra 3a rycrotu 5,6 THC./Ta 13 BHECEHHSM MiHEpaIbHUX
n00puB.

ExoHomivHa o1iHKa e(heKTUBHOCTI BUPOLTYBaHHS eHEPreTHYHOI OiomMacHu Bepou
nokasajsa, 10 HaO1IbIINM eKOHOMIYHHM eeKT OyB 3a rycToTH cafainus 12 ta 15 Tuc.
IIT./Ta 1 BHECEHHS MiIHEpaIbHUX J0OPUB, € MPUOYTOK cTaHOBUB Bix 49,8 no 52,9 Tuc.
rpu./ra. EnepretnyHo HalOuUIbIl  edeKTUBHUM  (KOe(DIIEHT EeHEepreTUYHOI
e(eKTUBHOCTI — 8,2) BUSBHUBCS BapiaHT 13 MIHIMAJIbHOIO T'YCTOTOIO CaJIIHHS >KUBIIIB
(12 Tuc. mT./ra) i 3aCTOCyBaHHIM MIHEpaJIbHUX JTOOPUB.
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3a BUPOIIYBaHHS €HEPreTUYHUX TIJIaHTAIlM TOTOJ1 HAWOUIBIINA €KOHOMIYHHUI
e(deKT MOXXHa OTPUMATH 3a TycToTH 5,6 1 6,7 THC. IT./Ta Ta BHECCHHS MIHEPATbHUX
no6puB, ae npuOyTok crtaHoBuB 128,4-132.2 Tuc. rpH./ra. 3a BUPOIILYBaHHA
eHepreTMyHOi OioMacu TOMOJI HAWBUIIMKA TMOKAa3HUK Koe(illieHTa EHEePreTUYHO1
edextuBHOCTI — 13,1 OTpUMaHO 3a T'YCTOTU CaJiHHS 5,6 THUC. IIT./Ta 0€3 BHECEHHS
MIHEpaJIbHUX JTOOPUB.

Ha enepreTmyHuX IJIaHTAIiAX B PErioHl JOCTIHKEHb CHEPreTHYHY Olomacy
BepOH JOIIBLHO 3arOTOBJISITH Y Billl 3-4 poku, a Tornosi — y Biri 9-10 pokis
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BIOMASS PRODUCTIVITY OF POPLAR AND WILLOW ENERGY
PLANTATIONS DEPENDING ON AGRICULTURAL GROWING
TECHNOLOGY

The results of studies of growth, development and productivity of biomass of energy
plantations of willow and poplar on medium loamy sod podzolized soils of the Carpathian region are
given. It was established that after the end of the eighth growing season, the highest height of the
basket willow (9.6 m) is achieved in the version with planting of 15,000 cuttings per 1 ha. The
diameter of the main shoot was 70 mm on average, and the number of shoots per plant was 3.6, or
54,000/ha.

In poplar, the greatest height of eight-year-old plants (15.1 m) was found at the initial density
of 5.6 thousand plants/ha. The diameter of their main trunk was 215 mm, and the number of trunks
per 1 plant was 2.5, or 30,000 per hectare. The introduction of a complex of mineral fertilizers
(NsoP300K300) ensured an increase in the height of poplar plants by 0.5-1.0 m, and the thickness of
their shoots by 11-22 mm.

The highest productivity of dry willow biomass (74.2 t/ha) was found at an average planting
density (15,000 cuttings per 1 ha) and application of mineral fertilizers to the soil. At the same time,
in the eighth year of cultivation, the annual increase in willow productivity was the lowest for all
years of research - from 2.8 t/ha for planting 18,000 cuttings/ha without fertilizing to 4.1 t/ha - for a
density of 15.0 thousand cuttings/ha and application of mineral fertilizers.

Over the eight-year period of poplar growing, the variant with an initial density of 6.7
thousand cuttings/ha had the highest dry biomass yield (133.1 t/ha). This is 15.0 t/ha higher than the
yield of the option with a density of 8.3 thousand cuttings/ha and 4.3 t/ha more than the option with
planting 5.6 thousand cuttings per 1 ha. The use of fertilizers increased the yield of dry biomass of
the tested variants from 13.4 to 22.4 t/ha.

In the last, eighth year, the annual increase in poplar dry biomass was from 14.7 t/ha at a
planting density of 8.3 thousand units/ha without the use of fertilizers to 19.4 t/ha in the version with
a density of 5.6 thousand. /ha and application of fertilizers.

The economic assessment of the efficiency of growing willow energy biomass showed that the
greatest economic effect (from 49.8 to 52.9 thousand cuttings/ha) appeared in the options with
planting 12 and 15 thousand cuttings/ha and the use of mineral fertilizers. From the energy point of
view, the most effective (energy efficiency coefficient — 8.2) was the option with the minimum plant
density (12,000 plants/ha) and the use of mineral fertilizers.

For the cultivation of poplar energy biomass, the highest profit (128.4-132.2 thousand
cuttings/ha) can be obtained for the density options of 5.6 and 6.7 thousand cuttings/ha and fertilizer
application. The highest indicator of the energy efficiency coefficient when growing poplar was 13.1
at a density of 5.6 thousand pcs./ha without fertilizer application.

Key words: bioenergy crops; Salix viminalis L.; Populus xMax-4; cuttings; planting density;
mineral fertilizers; average diameter; average height; biomass productivity; economic and energy
efficiency.
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CTAH TA IIEPCIIEKTUBHU BUPOBHUILITBA ITOJIIMEPHUX
MATEPIAJIIB HA OCHOBI BIJHOBJIIOBAJILHOI CHPOBUHUA
BIOJIOI'TYHOI'O NIOXOIKEHHA

Ilpoananizosano cyuacnuu cman 1 nepcneKmMueU GUPOOHUYMBA MA BUKOPUCMAHHS
bionnacmuxa Ha OCHOBI BIOHOBNIOBANILHOI CUPOBUHU 0IONI02TYHO20 NOX00MNCeHHs. Brasyemwvcs, wjo
HAKONU4eHHsl NIACMMAC V HABKOJIUWHbOMY CepedosUulyi € 3a2anibHOC8IMOo8010 NPooIeMoIo i AKUO He
0yoe excumo 3axodie, mo 0o 2050 poky Ha Hawiil nianemi O6yoe HaxonuyeHo 00 12 mapo. m
nIacmuKosux 8ioxodis. 1 0106100 npobaemMoro € me, WO NIACMMACU, 8UpOOIeHi 3 Hagpmu ma 2a3zy,
He nidoaromscsi OI0N02TYHOMY PO3KAAOAHHIO, MOMY BUKIUKAIOMb CEePUO3HI eKON02IUHI NPpoOieMu.
Kpim mozo, smenwenns 3anacis i 3pocmants 6apmocmi UKONHO20 NAIUEA CNOHYKAIOMb 00 NOULYK)
ANbMEPHAMUBHUX, €KONO2IYHO YUCMUX I CMANUX 0dcepel CUposuHU OJisl UPOOHUYMEA NAACMMAC,
30Kkpema — Ha 6iono2iuniti ochosi. OOHA 3 20106HUX NPUYUH MEHULO20 NOWUPEHHS MAKUX NIACMMAC
€ me, W0 8OHU CYMMEBO 00POIHCUI, HINC NIACMMACU HA OCHOBI 8UKONHOI cuposunu. [[o ix nepesaz
Hanedxcums 3menuents sukudie CO2, 3MeHUEHHs 3a1eHCHOCTI 810 BUKONHUX PeCypCi6 I MONCIUBICb
NOBHO20 nepepoONieHHs: NiC/isl 3aKIHYeHHS MepMIHY GUKOPUCMAHHA. [[dcepenamu niacmmac Ha
Oiono2iunitl 0CHOBI MOJHCYMb OYymMuU YYKPOHOCHI, KPOXMAIEHOCHI KYIbmypu ma AiHSHIHOYENIOI03H]
mamepianu. Jlienoyentono3na diomaca € Hanudibuw NOUUPEHOIO BIOHOBNIOBANILHOI OIOMACOI0 HA
3emni, momy y maubymuvomy ii 3acmocysauus Onsi 6upoOHuymea Oiononimepie 0Oyoe mamu
suUpiuianbHe 3HAYeHHA.

Tononsa, a maxkodc mickawmyc ma ceimuepac ModxCyms Oymu nepcneKmueHUMU Y sSAKOCHI
ooicepena  BUCOKOSIKICHOI  yentono3u 01 6UpoOHUYmMea  OionIacmukd,  OCKIIbKU — BOHU
Xapaxmepusyromscsi GUCOKOI0 AKICIIO CUPOBUHU MA BUCOKOIO 8PONCALUHICMIO DioMacu.

Knrouogi cnosa: 6ionnacmuxk, yenronosa, 2emiyenionosa, NicHin, monoisi, MiCKaumyc.

[IMopoxky B cBiTi BUp0oOsieThest 0u3bko 300 MITH. T. MOTIMEPHUX MaTepialiB abo
MJIaCTMAC, MPHU I[bOMY YTBOPIOEThCS O1IbIe 6 MIIH. T TJIACTUKOBUX BIAXOIB, 3 SKUX
muuie 9 % nepepobisierbes, 12 % — cnamtoerbes, a pemra 79 % — BUKUIAETHCS Ha
cmitre3Basuma [1]. HakonmuueHHs mniacTMac y HaBKOJIMIIHBOMY CEPEIOBHUII €
3araJibHOCBITOBOIO MP0o0JIeMOr0. SIKIo He OyJie BXKUTO 3axoiB, TO 10 2050 poky Ha
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roiknok@ukr.net, https://orcid.org/0000-0001-7221-6247;
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https://orcid.org/0000-0002-8118-1645;

2@yunno Spocaas [IMUTPOBHMY, JOKTOp C.-T. HayK, NpOQecop, 3aBigyBad kaeApH JICIBHUITBA Ta 3aXUCTy JICy.
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HalIi MIaHeTi OyJie HAaKOMWYeHo 10 12 MIIpJ. T MJIACTUKOBHUX BiAX01B. ['0JI0BHOIO
npo0yieMoI0 € Te, IO IlacTMacu, BUpoOJeHl 3 HadTu Ta raszy, He MiANAIOTHCA
010JI0TIYHOMY PO3KJIaJaHHIO, TOMY BUKJIMKAIOTh CEpHO3HI €KOJIOTT4HI Ipobiiemu [2, 3,
4]. Kpim TOro, 3MEHIIEHHsA 3amaciB 1 3pOCTaHHS BAapTOCTI BUKOIHOTO TaJIMBa
CIIOHYKAalOTh JI0 TOIIYKY aJIbTEPHATUBHHUX, €KOJOTIYHO YHCTHUX 1 CTaIMX JpKepel
CUPOBUHU JIJIsl BUPOOHMIITBA IJIaCTMAC.

OcTaHHl POKM MPOBOJIUTHCA OaraTo IOCHIIKEHb 3 PO3POOKU O10IUIACTHKY.
Opmnak, ciifg 3a3Ha4yuTH, 10 TEePMIH «OIOMJIACTUK» HE OJHO3HAYHMM — BIH
3aCTOCOBYETHCS SIK 70 TJIACTHKY O10J0TIYHOTO MOXOKEHHS, TaK 1 0 TUIACTHKY, IO
010JI0TIYHO pO3KIIaNaeThes |5, 6, 7] (Tadm. 1).

Tabnuys 1
Knacudikanis niacTuky 3a NnoXoXKeHHAM Ta 3JaTHICTIO 10 0i0po3KJIaTaHHS
31aTHICTS 110 CupoBuHa Jy1isi BUPOOHUIITBA MOJACTHKY
e : . YacTKkoBO Ha 0i0JIOT1YHIHI Ha Gionoriunii
010po3KIIaIaHHs Hadroximiuna . .
OCHOBI OCHOBI
e[lomierunen (I1E)
OHOJI%HpOHIJIeH (IIIT) Eio-TTET
He e[lomierunenrepedranar . .
e[lonitpumerunenrepedpra | ebio-IIE
PO3KIAJAETHCS (ITET) nar (PTT)
e [Tonictupoin (I1C)
e[TomiBinmxnopua (ITBX)
ellonibyTupar
aaunarrepedranar e TlomiMonouHa
(ITBAT) o CyMiIl Kpoxmalo 3 xucnora (IIMK)
Pozknanaerscs | eIlomiOyTHICHCYKITHHAT 010pO3KIaAHUMU o IO MpOKCHAT-
(ITBC) noniedipamu KaHoaTI/Ip (ITA)
e lonikanponaakToH
(TTIKJT)

Takum umboM, nume nomimoiouny kuciory (IIMK), mo orpumyerscs 3
KpoxMaJto, OLIKY, KYKypya3H, Ta nojirigpokcuankanoatu (I1I'A), ski oTpuMyioTh 3
MIKpPOOpPraHi3MiB MOKHA BBaXXaTw OlomojiMepaMy 3JaTHUMHU 110 O10J0T1YHOTO
po3kiananns [8, 9]. BoxHouac, wacTka IUIacTUKy Ha O10JIOTIYHIM OCHOBI Ta
O10pO3KJIaHOTO TUTACTUKY ckiagae jume g0 1 % Bijg 3arajlpbHOTO CBITOBOTO
BUPOOHUIITBA Tu1acT™Mac. (puc. 1).

OnHa 3 TOJOBHUX MPUYMH MEHIIOrO IMOUIMPEHHS IIJIacTMAac Ha O10JIOTiYHIN
OCHOBI Ta 010JI0TTYHO PO3KJIATHUX € T€, 1110 BOHU CYTTEBO AOPOKY1, HIXK IJIaCTMAacH Ha
OCHOBI1 BUKOTHO1 cHpoBUHM (Ta0u1. 2). KpiM Toro, 611bIIICTH MJIaCTMAC Ha 010JIOT14HIMI
OCHOBI1 MalOTh BUIILY HIUTHHICTB, ITI0 IPU3BOAMTH JI0 111€ OUIBIIIOTO IMiIBUINCHHS 1X I[IHA
[11]. OnnHak, mOKpalieHHsT TEXHOJOTIN, 3pOCTaHHS TOMUTY CIPUSTAME 3MCHIIICHHS
BapTOCTI O10JIOTTYHUX TJIACTMAC.
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[Ile omnieo MPOOIEMOIO IMIMPOKOTO 3aCTOCYBAHHS O10JIOTIYHUX IIJIACTMAC € Te,
110 BOHU IMOKH III0 HE OBHICTIO BIIIIOBITAOTH BUMOTAM 3a CBOIMH MEXaHIYHUMHA a00
¢i3nuHuMHU TIokazHukamu [12, 13].

BionoriyHoro
NOXOKEHHA Ta
Giopo3knagaeTbcs

1%

onisiHinxnopua (MBX) Big iHWIMX KonanuH
13% 23%

NoninponineH (MMN)
18%

MonieTuneHx (NE)

MonieTuneHtepedranar 26%

(MET)
19%

Puc. 1. Ctpykrypa cBiTOBOr0o BUPpOOHUITBA IJIACTUKIB

Tak, wampukian nogimosioyHa kuciora (IIMK) — me 100% mnmactuk Ha
010JI0T14H1I OCHOBI, SIKWW MPUJATHUIN 1O KOMIIOCTYBaHHS, IIUPOKO BUKOPUCTOBYETHCS
y BuUpoOHUUTBI ynakoBok. IlepeBaramu IIMK e ii nmpo3opictb, OJIHCK, )KOPCTKICTb,
MPUIATHICTH J0 IPYKY, TEXHOJIOT14HICTh. BoHoUac 6e3 nomarkoBux MarepianiB [IMK
HE TIPUJIATHUM JJIs1 YIAaKOBKHU YYTJIMBHUX JI0 BOJIOTH MPOAYKTIB, HAIPUKIIAI: TIEYNBA,
JirciB, CHEKiB Tomo [11].

Tabnuys 2
IHopiBHSIHHS BapPTOCTI MOJIieTHIICHY Ta 0I0IIACTUKY
Bunan mactuky Llina, eBpo/T [linbHiCTh, KI/M°
[Tonietunen 1250-1450 910-940
biononiernnexn + 20-40% 910-970
[TonmiOyTupaT agumarrepedTanat + 35 pasiB 1250
[Momnirinpokcnankanoatu + 5 paziB 1200-1250
[ToniMonoyHa KucaoTa + 2 pasiB 1250
KpoxmaneHi cymini + 2-4 pasiB 1250-1350

He3Bakarouu Ha 11e m1acTMacH Ha 010JI0T14HINA OCHOBI MatOTh CYTT€EBI IepeBaru
y cdepi CTanoro po3BUTKY MOPIBHSHO 3 TJIACTUKOM Ha OCHOB1 BUKOITHOTO TaiuBa. J{o
TaKUX TIepeBar HaJICKUTh 3MeHIIeHHS BUKHIIB CO,, 3MEHIIEHHS 3aJCKHOCTI BIJI
BUKOIHUX PECYPCIB 1 MOXJIMBICTH TOBHOTO MEPEPOOIICHHS MiCII 3aKIHYEHHS TEPMIHY
BUKOPHUCTAHHS.

CpborojiHi 610MJIaCTUKH, B OCHOBHOMY BUPOOJISIFOTHCA 3 BITHOBJIIOBAHO1, OaraToi
BYIUVICBOJIAMU CHUPOBUHU. Tak, Hampukiaa, HaWOUIbII TOIIMPEHUN O10TUIaCTHK
MOJIIMOJIOYHA KHUCJIOTa BUPOOIATHCS 3 LYKPY-CHUPIIO 3 I[yKPOBOI TPOCTUHH YH
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IyKpOBUX OypsiKiB, a00 JEKCTPO3U 3 KyKypPYA3SHOTO KpPOXMa0 abo KpOoXMallto
MaHIOKH.

Y 1minomy, pKepenaMu IUlacTMac Ha O10JOTI4HIM OCHOBI MOXYTh OyTH
IyKPOHOCHI, KPOXMaJICHOCHI KyJIbTYPH Ta JIrHUHOIEN0N03H1 MaTepianu [14]. Cepen
IIyKPOHOCHUX KYJIbTYP HaWO1JIBII MOIIKUPEH] IIyKpOBa TPOCTHHA 1 IIYKPOB1 OypsKH, a
TaKOX I[yKpoBe copro. Llykop BUAUIAETHCS NUIIXOM TOApiOHEHHS (I[yKpOoBa TPOCTHHA,
I[yKpOBE COpro) abo NUIIXOM TEIUIOBOI €KCTPakKiiii 1 BUIAPOBYBaHHS (I[YKPOBHIA

OypsK) (puc. 2).

LlyKpoHOCHI KpoxmaneHocHi JlieHUHOYentono3Hi mamepianu
Kynemypu Kynoemypu (kynemypu, gidxodu)
MonepedHsa obpobka
ﬂ depmeHTH, depmeHTH,
Kpoxmane f aminasu uennasm
Maposuli subyx Fioponi3 Fioponi3
Cymiw yykpie
Apixaxi TexHiuHi
y f LPDKRIKI

. . Kamanaimuyruii
DepmeHmayin depmeHmayin

pugopmiHe
Aucmunayin Aucmunsayia / Cenapayia DpaKyioHyeaHHs
Buwi NMpomucnoesi 5i
EmaHon cnupmu AT ionaacmuk

V \ 4

Bidxodu i nobiuHi npodyKkmu (Kopmu 014 meapuH,
xap4oei 006aeKu, 80/10KHa, pidKe nanueo)

Puc. 2. BioxiMiuHi JJaHII0KKHA CTBOPEHHS 10/IaHOI BApTOCTI

KpoxmanieHoCH1 KyJbTypu — 116 B OCHOBHOMY KYKypy/3a, MILECHMIIS, 1HIII
3epHOBI Ta KapToruist. Kpoxmais — 11e momicaxapu Juist pepMeHTaltii SKoro HeoOX1IHO
riApomi3yBaTd Moro 10 MoHocaxapumiB (IykpiB). 7 OIyKproBaHHS KPOXMAIIO
3a3BUYall 3aCTOCOBYETHCS METOJ (hepMEHTATUBHOTO TiApomizy amimazamu. [lim gac
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(hepMEHTaTUBHOTO T1APOJI13y KpOXMaJIbHI KYJIbTYypPH MOAPIOHIOIOTHLCS 1 PO3TUPAIOTHCS,
MOTIM J0Ja0Th (pepMeHTH (aMijia3n), SIKi MEPETBOPIOIOTH KPOXMaJh B Ifykop [15].

MacoBe BUKOpPUCTaHHS CHPOBHHHM Ha OCHOBI IyKpy (IIyKpoBa TpPOCTHHA,
IyKpOBUU OypsIK) 1 Kpoxmalo (KyKypy/3a, MIIEHUIs, TPUTUKANIE, KapTOIisi, PUC 1
T.J.) JJIsl BUPOOHUIITBA OMOTUTACTHKA Ta O10MATMBO MOXE CYTTEBO BIUIMHYTH Ha IIHU
IPOJYKTIB XapuyyBaHHS 1 3eMJICKOPUCTYBaHHSA. BupoOHMITBO O10IJIACTUKY 3
JITHOLIEIIONI03HO1 010Macu MOKe OyTH XOPOULIOK0 alIbTE€PHATUBOIO, TOJIOBHUM YHHOM
gyepes ii JOCTYIHICTh B YChbOMY CBITi 1 HEKOHKYPEHTHICTh 13 IPOJIYKTaMHU XapuyBaHHS
[16].

JlirHomenmioyio3a  — CTPYKTYpHUU Marepian Oiomacu pociwH. TepmiH
JIITHOLIENIIOJIO3a»  BKJIKOYAaE B ce0e BIAXOAM CUIBCHBKOIO TIOCHOJApCTBA 1
JIepeBONEpepoOHOT  MPOMHUCIOBOCTI, JIPEBHUHY 3  JIICOBOIO  TOCIOJApCTBa,
KOPOTKOpOTAIlIiHI JEpeBHI IUIAHTAIlll Ta JITHOUEIIOI03HI €HEPreTUYHl KYyJIbTYpH,
30KpeMa — baraTopiuHi TpaBu (CBIiTYTpac, MICKAHTYC Ta IHIII).

Jlirnonentosio3Ha Olomaca € HAMOUIBII TOIIMPEHOK  BiHOBIIOBAIBHOIO
Olomacor0 Ha 3emil, TOMy Yy MailOyTHbOMY 1i 3aCTOCYBaHHS Jii BUPOOHMIITBA
OlomomimMepiB OyJe MaTU BUpiIaibHE 3HA4eHHsS. KpiM TOro, BOHa 3HAYHO JIELIEBIIE
cupoi HapTH, 1 il MOKHA BUPOOUTH MIBHJKO 1 3 MEHIIMMH BUTpaTaMH, HDXK 1HII
BXKJIUBI JUISI CUTBCHKOTOCTIONAPCHKI BUIU CUPOBUHU. TaKHM YWHOM, JIITHOIIEIIOJIO3HA
O0lomMaca BBaXKAETHCS 17€ABHOIO MOHOBIIOBAIHLHOI CHPOBUHOIO JJII BUPOOHUIITBA
Olomactuka, 6iomanuBa Ta IHIIUX PEUYOBUH.

Ha choromni 3 mirHonentono3n oTpumano moHan 200 croigyk 3 10JaHOI0
BapticTio [17]. BogHowac miIBUIIEHHS IIHHOCTI JIITHOIEIIONIO3HO1 OioMacu Bce I
3AJIMIIAETHCS BEJMKOI Mpo0sieMor0. ChOroJiHI B YChbOMY CBITI IPOBOJUTHCS 3HAYHA
KUTBKICTh JOCHIPKEHb 3 MIiABUILECHHS €()EKTUBHOCTI 1 3MEHILIEHHS BUTpAT TiJ 4ac
MEePETBOPEHHSI JIITHOLIENIIOJIO3HOI O10Macu Ha XIMI4HI cioiyku 1 momimepu [18]. Oxgna
3 HaWOUIbII BAXKIUBUX IUIEH — PO3JAUIMTH JITHOLETION03y HAa TPU OCHOBHHUX
KOMITOHEHTH: LENI0JIO3Y, TEMILENI0NI03Y 1 JITHIH.

Ax mpaBuio, CHOYaTKy mMepes OLYKPIOBAHHSM JIITHOIEIONO3HY CHPOBHUHY
MIAI0Th TIonepeHid o0poOi JJisi po3AiIeHHS Ha CKIanoBi. Halmommpenimmi
crocid — 11e «mapoBud BHOyX» SKiMl TPOBOASTH pa3oM abo ©0€3 KHCIOTHOTO
katamizaropy. [Ticis BiIiIEHHS 1IETF0JIO3H 1 TeMILIENIOI03H1 BiJl JIITHIHY IPOBOIUTHCS
OILIYKpPIOBaHHS MOJicaxapuiiB, K MPAaBUIIO, NUISAXOM (PEPMEHTATUBHOTO T1APOJi3y (3
BUKOPUCTAHHAM TIiemona3 1 remunentonas). Lykpu C6 wmoxxkHa 30pOKyBaTH
3BUYAMHUMU JPDKIKAMU, B TOW 4ac sk 1mykpu C5 s depmenTariii notpeOyoTh
IIEBHUX BHJIIB MIKpOOpraHi3aMiB. Y JIaHHMM dYac JITHIH 3a3BHYail BIJOKPEMIIIOIOTH 1
CylIaTh, 00 BUKOPUCTOBYBATH B SKOCTI MaJuBa, OCKUIbKU BiH Oaratuii ByTJIEeLEM 1
BOJITHEM, TOMY BOJIOJII€ BUCOKOIO TETUIOTBOPHOIO 3AaTHICTIO (110 25 MJI)/KT)
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OCHOBHMM KOMIIOHEHTOM JITHOIICNIONO3M € Iientoio3a. Ha BigmiHy Bin
TJIFOKO3HM Ta IHINIWX TJIFOKAHOBHX TOJIMEpPIiB, OJWHUIICIO IEIIOJI03HOTO JIAHIIOTA €
JUcaxapui 1eno6iosza. Moro CTPyKTypa CKIagaeThcsi 3 BEJIMKHX BHYTDILIHBO
MOJIEKYJISIPHUX 1 MDKMOJICKYJISIPHUX MEpPEX BOJAHEBHX 3B SI3KiB, K1 MIIIHO MOB'A3YIOTh
OJIMHUIII TIOKO3U. OCKUIbKM OJM3bKO MOJOBHMHU OPraHivHOTO BYyTIJelo B Oiocdepi
icHye y (opMi LIENII0JI03H, TIEPETBOPEHHS IIETI0I03U B I[IHHI XIMIYHI pEUOBHHH, B T.4.
OlomoJsiiMepu Mae Beauke 3HadeHHs [19, 20].

['eminientono3a — Apyrui 3a MomypeHicTio mommep. Ha BiAMiHY BiJl 11EITHOJIO3H,
TeMIIeII0I03a Ma€ HEBIOPSAIKOBaHY 1 aMOp(HY CTPYKTYpy, SKa CKJIaJa€ThCs
3  JEKUIPKOX  TeTeporojiMepiB,  BKIIOYAIOYM  KCHWJIAH, TaJlaKTOMaHHaHa,
TJIFOKYPOHOKCHJIAH, apaOlHOKCHIIAH, TJIFOKOMaHHAH 1 KCWIOTIIIOKaH. ['emilentonosu
JUCTSHUX MOP1J JEPEB MICTITH B OCHOBHOMY KCHJIAH, TOJI SIK FEMIIIETI0I031 XBOMHUX
MopiJi MICTATh B OCHOBHOMY TIJIIOKOMaHHaH. ['eTepomojiiMepu TreMilleoIo3u
CKJIQJIAIOThCA 3 PI3HUX 5- 1 6-ByTJIENEBUX MOHOCAXapUJIHUX OJIMHUIIb. TEHTO3U
(kcumno3a, apabuHO3a), TeKCO3W (MaHHO3a, III0KO03a, rajakTo3a) 1 aleTHIbOBAHUX
LyKpiB. ['eMileloio3a BMOHTOBYETHCSI B CTIHKH POCIMHHUX KIITHH, YTBOPIOKOYH
CKJIQHY MEpEXY 3B'SI3KIB, sIKI 3a0€3MeUyl0Th CTPYKTYpPHY MILHICTh 3a PaxyHOK
3B'sI3yBaHHS IICITIOJI03HUX BOJIOKOH y MIiKpO(iOpH 1 3MIMBaHHS iX 3 JirHiHOM [21].

Jlir"iH siBisie 0000 TPUBUMIPHUIA TIONIMEP (DEHUITPONAHOIIHUX CHONYyK. BiH
7€ K KIITUHHUANA KJIeH, KUl 3a0e3neuye MIIHICTh POCIMHHOI TKAaHWHU 1 OKPEMHUX
BOJIOKOH, KOPCTKICTh KJIITUHHOI CTIHKH 1 CTIMKICTB JI0 KOMaXx 1 IaToreHiB [22].

Takum uuHOM, MaMOyTHI pPO3pOOKM B 00JacTi MIABUINEHHS IIIHHOCTI
JITHOIEIIONO3HO1 OloMacu Oe3rocepeHbO TOB'A3aHl 3 MOJIMIIEHHSIMUA B 00JacTi
XIMIYHOTO 1 MIKPOOHOT'O CUHTE3Y.

3aBIsKU HEJABHIM JIOCATHEHHSIM B IIUX 00JACTAX KUIbKICTh 1 PI3HOMAHITHICTh
XIMIYHUX CHOJYK Ha OCHOBI JIITHOLIGJIFOJIO3HOI 010Macu MBUIKO 301IbIIYEThCS. KpiM
Toro, Oyau po3pobJieH] TeXHOJIOTIi OiomepepoOKH I OYUIICHHS JITHOICTIOI03HO1
6ioMacu U1 BUPOOHHUIITBA 3€JIEHOTO MaJliBa 1 010TUIaCTUKY. 30UIBIIYEThCS KITBKICTh
MIJIOTHUX 1 AEMOHCTPAIIMHUX TPOEKTIB, MOB'13aHNX 3 Olonepepookoro. Tak, Lignol,
Verenium 1 Mascoma € 0araTooOilsfl04MMHU KOMITaHISIMH, SIKI TIPAarHyTh 3alHATUCS
PO3pOOKOI0 TEXHOJIOTINH OlomepepoOKH Il BUPOOHUIITBA OlomaivBa, O10XIMIYHHUX
pPEUYOBHH 1 OIOIMJIACTUKY 3 HEXap4doBOi IEII0JI03HOI CUpPOBUHU. HalO1IbIi CBITOBI
ximiuHi kommnaHii, Taki ssk DuPont, BASF, SABIC, Dow Chemical, LyondellBasell i
Mitsubishi Chemical, TakoX aKTUBHO TMpAIIOIOTh B Taly3l MepepoOKH
JITHOIEIION03HO1 OiloMacH. Byke HamaromkeHo O01070TiYHEe BUPOOHHIITBO Pi3HUX
PEYOBHH, TAKHX SIK €TaHOJ, OyTaHOJ, MOJIOYHA KUCIIOTA, JIEBYJIIHOBA KUCJIOTA, COPOIT,

rmnepuH, 1,3-mpomnaHaios, 1ITakOHOBA KHUCJIOTa, OypiThuHOBa kuciorta 1 2,5-FDCA
[23, 24].
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3aBasSKU JOCIHIKEHHSIM 1 po3poOkaM, O6arato 1HIIMX XIMIYHUX PEYOBHH, SIKi
OTpUMaHi 3 JITHOLIENMIONO3HOI OioMach, BCe IIe YEeKaloTh Ha KOMEpIIiiHe
BUPOOHUITBO. OUIKyeThCs, 1O B HAMOMMKYOMY MaiOyTHHOMY ICHYIOYl XiMIidHI
noiiMepu OyAyTh 3aMiHEHI IX aHajoraMd Ha OcCHOBI Oiomacu. Hampuximan,
MOJICTUJICH, OTPUMaHMK 3 HadTH, MOXKe OyTH JIETKO 3aMiHEHUN O10MOJIIETUIICHOM.
Bbyno nmokazano, 1o 010moieTHIeH Mae TOYHO Taki K XIMivHi, (p13UYHI 1 MEXaHI4HI
BJIACTUBOCTI, 110 1 HaPTOXIMIYHUN MOJIETHICH. B SKOCTI 1HIIOI MEpPCIEKTUBU Ha
MaiOyTHE 1CHYIOYl 3BHYAiHI IMOJIMEPH TAKOX MOXYTh OyTH 3aMiHEHI iX HOBHUMH
anbTepHAaTHBaMH Ha OioJyoriuHi ocHOBI. Hampukman, 100 % momietwien-gypanoar
(ITE®) xommanii Avantium moxke noteriitHo 3aminutu [1ET.

OpHak KiHIEBHI KOMEPLIMHUEN ycmix OlomjiacTuka OyAe 3aiexaTH BiJl TPhOX
YUHHUKIB: €KOHOMIKa, MPOJYKTUBHICTh 1 HABKOJHMIIHE cepenoBuiie. [loku, 110
nepmuid  pakTop € HaWOLIbII CYTTEBUM, OCKUIBKH JOBEJEHO, IO OlomoimMepu
JEMOHCTPYIOTh aHAJIOTT4YHI XapaKTEPUCTUKH 1 CYTTEBY €KOJIOT1UHICTh y TIOPIBHSIHHI 3
ix aHamoramu Ha HaTOBiM OCHOBI. EKOHOMIUHI MIpKyBaHHS MO>KHA MOJIMIIUTH 32
paxyHOK Oe3nepepBHUX TOCTIIHKEHB 1 pO3pO00K, a TaKOXK 1HBECTHUIIINA 3 OOKY ypsay i
MIPUBATHOTO ceKkTopa. Ha macTs, ocTaHHI TEHASHITIT JO3BOSIFOTh IPUITYCTHTH, 10 MU
3HAXOAMMOCS HAa MUIAXYy CTBOPEHHS CBITOBOI €KOHOMIKHM, 3aCHOBAHOI Ha
010TEXHOJIOT1SIX, 1 JITHOLETI0N03HA OloMaca MOXeE 3IrpaTd BEIUKY pPOJb B I[bOMY
KOHTEKCTI.

Ha cboronHi, B IKOCTI OCHOBHOI CUPOBUHHU i1 BUPOOHHUIITBA O10TJIACTUKY 3
ATbTEPHATUBHUX PECYPCIB PO3TIISAAETHCS IIENTI0NI03a, SKY MOYKHA BUKOPUCTOBYBATH B
MIPOMMCIIOBOCTI Y BUIJISIA1 pET€HEPOBAHOI L0031 1 MOXITHUX LENI0NI03U (puc. 3).

Llentonosa
PereHepoBaHa BonokHa NoxigHa
Lenono3a nynbna uenonosa
. Edipu Ectepu
BonokHa Mniskun
uenonosm Lenonosu

Puc. 3. IloaimepHi MaTepiajin HA OCHOBI LeT10J103H [25]

Perenepartisi 1enof03u 1€ MPOIEC, B Pe3yJbTaTi SKOrO IENI0NI03a XIMIYHO
PO3UMHSAETHCS 1 3HOBY PECTPYKTYPYETHCS y BUTIISII BOJIOKOH a00 ruriBku. HaiiGiibi
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BIJIOMUMH TPEJICTaBHUKAMU II1€1 TPy MaTepiajiB € BiCKO3a, BICKO3HUH IIOBK, a
TaKOX JesKi 1HIN BoOJIOKHA. JIs OTpuUMaHHS IUIIBOK BHKOPUCTOBYIOTHCSA TiJpar
emroto3n. HaiiBigomima i3 1ux miiBok — enodan [25].

Y NpoMHCIOBOMY BUKOPUCTaHHI BXKJIMBY POJIb BIITPalOTh MOX1AHI HETIOI03H.
IX mominsioTh Ha JBi OCHOBHI Ipymu — HpocCTi edipu LETION03U i cKiagHi edipu
(ecTepm) nenrono3u. s BupoOHUIITBa O10TIIIaCTUKY CKIIaJIHI e(pipH LIENTF0I03U MaIOTh
3HaYHO Ounblle 3HadeHHs. [lepmuM TEpMOIUIACTUYHUX MartepiajgoM OyB LETyJoi,
KA MICTUTB 75 % HITpATy LENI0I03U (OTPUMAHOTO 3 a@30THOT KUCJIOTH 1 1IEJII0JI03HU) 1
25 % xamdpopu. B ocHOBHOMY ckiamHi edipy IENIOI03W OTPUMAIOTh Y PE3yJIbTaTi
eTepuikallii HeIrI031 OPraHIYHUMH KUCIIOTaMU — alleTaToM IEeNI0NI03U (LIeT0I03a
3 OILITOBOI KHUCJIOTOK), MPOIIOHATOM IENI0I03U (3 MPOMIOHOBOIO KHCIOTOIO) 1
OyTHIIATOM IIEJII0JIO3H (3 OJIITHOIO KUCIIOTOIO).

Sk BiIMiYaIOCh paHilie, JITHOIENI0JI0O3Ha OioMaca B OCHOBHOMY CKJIAJIA€ThCS 3
TPHOX TOJIMEpPIB: IENI0I03a, TEeMIENoa03a 1 JITHIH pa3oM 3 HEBEITUKUMHU
KUIBKOCTSIMU 1HIIIMX KOMITIOHEHTIB, TAKUX SIK alleTUJIbHA IpyIa, MiHepau 1 (heHOJIbHI
CHOJIYKH. 3aJIe’KHO BIJl THITY JIITHOLEIIOJI03HOI 010MacH 111 MOJIMEpU OpraHi30BaHl B
CKJIQJH1 HEOAHOPIAHI TPUBUMIPHI CTPYKTYPH PI3HOTO CTYIEHS 1 3 PI3HUM BIJIHOCHUM
cKkiazoM [26].

JIir"iH 3 TPHOX KOMITOHEHTIB HAWOUIBINI CTIMKMIA 7O Aerpajaliii, a 1earoo3a
OUTBII CTiMKa 70 TIAPOJi3y, MOPIBHSAHO 3 reminentonozamu [27]. Meroro mporiecy
MOTEPeIHbOT OOpOOKH € BUIAJCHHS JITHIHY 1 TeMINEeToa03u (TOMy 1€l BHI
MoTepeIHbOT 00POOKHM TaK0X HA3UBAIOTH JENIrHI(iKaIlis), 3HUKEHHS KPUCTAIIYHOCTI
LEJTI0JI03M, @ TAaKOX 30UIbLIEHHS MOPUCTOCTI JITHOLIENIOJIO3HUX MartepiaiiB. Bimomi
pI3HI TUIM METOAIB AemirHidikauii: ¢pizuuHi, (H13UKO-XIMI4HI, XIMIYHI, O10JIOT1YHI Ta
€JIEKTPHUYHI 200 iX moeqHaHHs [28]. Ane BUAaJIeHHs JITHIHY BUMarae 3HayHUX BUTPAT
eHeprii 1 MPU3BOAUTH 10 YTBOPEHHS BEIMKOI KIIBKOCTI CTIYHUX BOJ [29]. 3 TeXHIYHOT
TOYKH 30py MPOIIEC BUIAICHHS JIITHIHY CKJIaaHui Ta 3atpaTauii [30].

Ax  yxe 3ramyBanocs, BHUKOPUCTAHHS JITHOLETIONO3HUX OloMacu s
OTpMMaHHs OlomoJiiMepiB mependadae (HepMEHTATUBHY a00 XIMIUHY MOIEPETHIO
o0OpoOKy s ii (Ppaki[iloHyBaHHS Ha TpPU OCHOBHI KOMIIOHEHTH — IEII0JI03a,
remirentoio3u 1 jirain [31]. Pi3Ha nirHomemro103Ha 0iomaca MICTUTh HE OJHAKOBY
KUTBKICTh KOMITOHEHTIB. Tak, y BaTi 0OaBOBHM BMICT Ieitojio3u nocsrae 95 %, B
nepeBHux nopix — Bix 40 1o 54 %, npu oMy BMICT JiirHIHY csrae Oiabiie 20 % (3a
BUHSITKOM TOIOJI). Y CUIBCHKOTOCIIOAAPCHKUX BIAXOAAaX IEIIOJI03U MICTATHCA 0
40 %, nir"iny B cepearbomy 10 15 % [32]. baratopiuni TpaB’siHECTI Oi0eHEpreTHYHI
KyJIbTYPH 3aiiMalOTh MPOMIKHE MOJIOKEHHS (Tabd. 3).

B yniBepcuteTi BareHiHreHa mopiBHIOBaIM BHXIJ OIOTUIACTHKIB 13 PI3HUX
CITBCBKOTOCIIONIAPCHKUX KYJNbTYp Ta MickaHTycy (puc. 4). BcraHoBieHo, 110
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Ol0eHEePreTHYHI KYJIbTYPU MOXYTh OYTH JOOPOIO aIbTEPHATUBOIO JJIsi BUPOOHUIITBA
Oiommactuky [11].

bioenepreTnuHi KyJapTypd MICKaHTyC Ta CBITYrpac Ha BiAMIHY BiX
CLTbCBKOTOCTIOAPCHKUX  BIAXOMIB MOXKE BHSIBUTHUCSA TEPCIEKTUBHUM CIIOCOOOM
3aTydeHHs] HOBHX JDKEPEIT BUCOKOSIKICHOT IIEF0I03H IS BUPOOHUIITBA O10TIIacTHKA.

Tabnuys 3
THnu JIrHOUeJJI0J03HUX 0ioMac Ta IX XiMiYHMI CKJIa
JlirnouesroJio3Ha 6iomaca ‘ Learomno3a (%) ‘ I'emiuenromno3a (%) | Jlirnin (%)
TBepna nepeBuHa
Hy6 40,4 35,9 24,1
EBkaminT 54,0 18,4 21,5
M'sika nepeBuHa
Tonounst 50,8-53,3 26,2-28,7 15,5-16,3
CocHa 42,0-50,1 24,0-27,0 20,0
bioenepreTuyHi KyJabTypHu
MickaHTyc 45,0-52,0 24,0-32,0 9,0-12,0
CsiTurpac 35,0-40,0 25,0-30,0 15,0-20,0
CinbChKOTOCTIOAPCHKI BIAXOIN
ITmennyna coomMa 35,0-39,0 23,0-30,0 12,0-16,0
SluminHa comoMa 36,0-43,0 24,0-33,0 6,3-9,8
BiBcsina coimoma 31,0-35,0 20,0-26,0 10,0-15,0
JKutHs comoma 36,2-47,0 19,0-24,5 9,9-24,0
[Touatku KyKypy13u 33,7-41,2 31,9-36,0 6,1-15,9
Crebia KyKypya3u 35,0-39,6 16,8-35,0 7,0-18,4
Conoma copro 32,0-35,0 24,0-27,0 15,0-21,0
B [TonimonoyHa Kucnota M bio-MNE B bioeTaHoN
0,8
0,7
0,6
0,5 - - o
L o4 : : [
<l nl lu ol
0,2 : - “ . —
- N BN «H0 ulE BEE
KykypyAasa MweHnua Llykposi 6ypsakn  LlykpoBa TpoCTMHA MickaHTyC

Puc. 4. E¢pekTUBHICTH BUKOPUCTAHHS 3eMeJIb IJIs1 BAPOOHMITBA MOJIiMOJIOYHOL
kucJotu, 0io-I1E Ta 0ioeTanosy
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OCKUTBKH 71 CUTBChKOTOCIIOIAPCHKUX BIIXOAIB BapTICTh KIHIEBOI MPOIYKIIIL
(hOopMye€eThCS BUTpAaTaMU IOCTABKH CUPOBUHU 70 BUPOOHUIITBA. BogHOUAC, MiCKaHTYC
Ta CBITUTpac XapaKTepU3YIOThCs OaraTopiyHOIO BUCOKOIO BpoKaitHicTIO [33, 34].

OcTanHiM YacoM OIlOMJIACTHKH, TOCWJICHI JITHIHOM, NPUBEPHYJIU YyBary
JOCIIITHUKIB B yChOMY CBITi. OCKUIbKH, JIITHIH 3aiiMa€e JIpyre MICLie 3a BMICTOM Y
O6lomaci POCIIHH TICIS IEJI0JIO3H 1 € HAUTOIIMPEHIIITUM TPUPOJIHUM apOMATHYHUM
pecypcom [35, 36]. Byo nigpaxoBaHo, 110 B TTAIIEPOBi MPOMUCIOBOCTI € O1M3bK0 70
MUJIBHOHIB TOHH JirHiHY B pik [37, 38]. OnHak Tuibku 2% #oro nepepoOsisieTbes 1
YTHIII3YETHCS Y BUTIISAI JTITHIHY, PEIlITa BUKOPUCTOBY€ETHCS SIK MaiuBo [39].

barato nmocnimkeHb MPOBOAATHCA 3 METOK BUKOPUCTAHHS JITHIHY B SIKOCTI
O10KOMMO3UTY Yy CKJaal OlOMIAaCTUKY, 4Yepe3 MOro IMPOKY IOOCTYIHICTh, BHUCOKI
MEXaHI4H1 BIJACTUBOCTI, 3/IaTHICTH 110 O10po3knananus [40, 41, 42]. JIirHiH MOXKe TISITH
K 1acTudikaTop, cradimizarop abo 610CyMICHUN areHT, 0 Halae 010TIaCTUKY Pi3Hi
BiacTuBOCTl. OfHAK, Yepe3 CKIAAHY CTPYKTYPY, MOKIUBICTh OTPUMAHHS TEXHIYHOTO
JITHIHY JUisl O10TUIACTHKY B JIaHUW Yac € mpoOsieMaTHYHUM. BBaxkaeThces, 110 MpoCTi
Mo U (diKallii JIrHOUETIONO3HUX BOJOKOH, SIKI ICTOTHO HE 3MIHIOIOTh XIMIYHUN BMICT
a00 cKj1aJ1 BOJIOKOH, JIy>K€ MEPCIIEKTUBHI 1JI1 CTBOPEHHS OUThII (DYHKI[IOHAJIBHUX TPYII
BOJIOKOH, CXHJIBHHUX J0 B3a€EMOIII 3 O10IIJIACTHKOM.

BucnoBku. Y cBiTy mopoky BupoOisierscsi 300 MiH.T. iactmac, maixe 80%
3 SKUX BUKHJIAEThCs Ha 3Bajumia. Jlo 2050 poky Oyme HakomudeHo 10 12 mupid. T
IJJACTUKOBUX BIAXOIB, IIO HE IMIIAIOTHCS O10JIOTIYHOMY pO3KIIagaHHiO. B Toi ke
4ac, MIacTMacy Ha 610JI0T1YHIN OCHOBI MOKHU IO CYTTEBO JOPOXKUl, HIXK TUIACTMACH Ha
OCHOBI BUKOITHMX MaTepiaiiB i 38 CBOIMH MEXaHIYHUMU 200 PI3MYHUMU OKA3HUKAMU
HE MOBHICTIO BiJMOBIIaI0Th BUMOTaM BUPOOHMIITBA.

CporojHi O10MJIACTUKH, B OCHOBHOMY BHpPOOJSIOTHCS 3 BIJHOBIIIOBAHOI,
0araToro ByTJIEBOJaMU CHPOBUHH, TAKUX SK IIYKOP-CUPEIlh 3 IIYKPOBOT TPOCTUHHU a00
I[yKPOBUX OypsiKiB, a00 JEKCTPO3H 3 KYKYPYI3STHOTO KPOXMAJl0 YU KPOXMAIIO
MaHIOKH. Y TIEPCIIEKTHBI MacCOBE BUKOPUCTAHHS TaKOl CHPOBUHU ISl BUPOOHUIITBA
OioriacTuka Ta 610MaJIMBO MOKE CYTTEBO BIUIMHYTH Ha I[IHU MPOYKTIB XapUyBaHHS 1
3eMJICKOPUCTYBaHHS. ToMy, 3aCTOCYBaHHS JIITHOLIGJIIOJIO3HOT — OloMacu IS
BUPOOHMIITBO O10IJIACTHUKA € XOPOIIOK aJbTEPHATUBOIO, TOJJOBHUM YMHOM 4Yepe3 ii
JOCTYMHICTh 1 HEKOHKYPEHTHICTh 13 3aracamMmu IpoJI0BOJILCTBA.

He 3Bakaroun Ha Te, 110 3 JITHOLENIOJI03U OTpuMaHo moHan 200 crnonyk,
I IBUIIICHHS [IIHHOCTI JIITHOIICITFOI03HO1 O10MacH BCE e 3aJIMIIAETHCS ITPOOJISMHIM.
[IpoBomuThCS BeNMWKa KUIBKICTh JOCTDKEHb 3 TIABUINEHHS €(EeKTHBHOCTI 1
3MEHIIICHHS BUTPAT MPU MEPETBOPEHI1 JITHOIETI0N03HOT 610MacH B XIMI4HI CIIOJTYKH 1
MOJIIMEPH, TOJIOBHUM YMHOM PO3JIUIMTH JITHOLENIONO3Y Ha TPU OCHOBHHX
KOMIIOHEHTH: IIEJIF0J103a, T€MIIEIIFOJIO3H 1 JITHIH.
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Tonons Ta MicKaHTyC MOXYThb OYTH NEPCHEKTUBHUMH KyJIbTypaMH ISt
BUPOOHUIITBA OiOIJIACTHKY, OCKIIBKM BOHHM XapaKTEPU3YIOThCS BHCOKHUM BMiCTOM
LEJTI0JIO3H 1 TEMILIETIONI03H Ta OaraToOpiYHOI0 BUCOKOIO BPOXKAMHICTIO OioMacH.
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STATUS AND PROSPECTS OF PRODUCTION OF POLYMER
MATERIALS BASED ON RENEWABLE RAW MATERIALS OF
BIOLOGICAL ORIGIN

The current state and prospects of the production and use of bioplastics based on renewable
raw materials of biological origin are analyzed. It is indicated that the accumulation of plastics in
the environment is a global problem and if no measures are taken, up to 12 billion tons of plastic
waste will accumulate on our planet by 2050. The main problem is that plastics made from oil and
gas are not biodegradable, so they cause serious environmental problems. In addition, the decrease
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in reserves and the increase in the cost of fossil fuels encourage the search for alternative,
environmentally friendly and sustainable sources of raw materials for the production of plastics, in
particular - on a biological basis. One of the main reasons that such plastics are less common is that
they are significantly more expensive than fossil-based plastics. Their advantages include reduced
CO. emissions, reduced dependence on fossil resources and the possibility of complete recycling after
the end of their useful life. Sources of biologically based plastics can be sugar-bearing, starch-
bearing crops and lignin-cellulosic materials. Lignocellulosic biomass is the most abundant
renewable biomass on Earth, so its use for the production of biopolymers will be crucial in the future.
Poplar, as well as miscanthus and switchgrass, can be promising as a source of high-quality cellulose
for the production of bioplastics, as they are characterized by high quality raw materials and high
biomass yields.
Key words: bioplastic, cellulose, hemicellulose, lignin, poplar, miscanthus.
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CEKIIS 11
ITHKEHEPISA, TEXHOJOTTi TA 3EMJIEBITIOPSIIKYBAHHS

VIIK 336.221.4(477)
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B. O. €scrad’es!, JI. A. bepnaubka?

"Manuncoruii paxosuii xoneoorc, c. Famapus, Kumomupcoka obnacmo, Yrpaina

3EMEJIBHA PE®OPMA TA POJIb IPUBATU3AIIIL
B CYCIIJIBHO - EKOHOMIYHHMX BIJTHOCUHAX YKPATHU

Posxpumo icmopuunuii, npasosuii ma coyianoHuil smicm QopmyeanHs 3emMeibHUX 8iIOHOCUH 8
Vrpaini y xinyi XX na nouamxy XX| cmonimms. IIpoananizosani ocnosui icmopuuni yunnuxu, wo
oanu 3mocy cgopmysamu nepedymosu Ol CMBOPEHHS CYYaCHOI HOPMAMUBHO-NPABOBOI 06a3u
3emMenbHo20 3aKoHoO0ascmea Ykpainu. Becmanoeneno, emanu nposedenusi 3emenvHoi pegpopmu 6
Vrpaini. I[lpoananizoeani nodii, ki npuseenu 00 popmy8anHs Cy4acHOi HOPMAMUBHO-NPABOBOL ba3U
VKPAiHCbK020 3eMelbH020 3aKoHodascmea. /losedeno, wo azpapua peghopma 6 2any3i CilbCbKo2o
eocnodapcmea cghopmyeana HOBI eKOHOMIYHI BIOHOCUHU, HOBUL MUN CYCRIIbCMEA 3 PUHKOBOIO
eKOHOMIKOI0 Ha mepumopii Ykpainu ma 6cvoco koauwnvboeo Paodancexkoco Corwsy. Aepapua
pegopma 8 Yrpaini ye Hoga 8ixa 8 iCmOpuuHOMY ma KyJ1bmyPHOMY ACNEKmI, 3a OCEIMHIM, HAYKOBUM,
COYIaNbHUM, 3HAYEHHAM 8 ICIMOPUKO-EKOHOMIYHOMY ACHEeKmi XPOHON02ii pO36UMKY YKPAIHCLKOL
deparcasu. AKYenmosano yeazy Ha 3aKOHO0A84UX 3MIHAX, SIKI 8I00YIUCS 8 3aKOHO0ascmel Ykpainu 6
nepiod 3 1992 no 2012 pix. Po3kpumo acnekmu nid20moeKu 3aKOH00A840-HOPMAMUBHOIL 6a3u, KA
npuzeena 00 NpuBAMU3ayii 3eMeIbHUx YacmoK-naie ma iHuux 3emeib, AKi 6 Mot 4ac nepeoysanu y
gnacHocmi depoicasu. Buceimieno ocno6ni emanu opmy8anHs iHCIMUmMymy npueamuoi 61acHoOCmi
Ha 3eMI0 Ma GUHUKHeHHs [Hwux gopm eracrHocmi. OKpecieHO OCHO8HI NUMAHHA NO8 SA3aHi 3
86€0EeHHAM MOPAMOPII0 HA OKPeMI 3aKOH00ABYI 3ax00u y cgepi 3emenvHux i0HOCUH 8 YKpaii.

KarouoBi cioBa: 3zemensna pegopma, npusamusayis, 61acCHiCMb, 3eMelbHUL KOOEKC
Vipainu (3KY), 3emni cintbcbko20cnodapcobko2o npusHadenHs, OepiHCAGHUL 3eMeNbHUll Kaoacmp,
deporcasHa peecmpayis 3eMenbHux OLISIHOK, A8MOMAamu308aHa CUCEMA 0EPHCABHO20 3eMeNbHO20
Kaoacmpy.

Beryn. Opniero 3 HaBaXIMBIIMIUX MOA1HN B icTopii YKpainu KiHis XX CTOMITTS
3 TOYKH 30pYy 3400yTTs YKpaiHOO CTaTyCy He3aleKHOI AepkKaBH € 3eMebHa pedopma.
3'scoBaHO, M0 caMme LEed MpPOLEC CYMPOBOIKYBaBCA Iy>K€ BEIMKMMHU 3MIHaMU B
YKpaiHChKIA €KOHOMILI, Y CYCHIIbHIN CB1IOMOCTI Ta MCUXOJIOTIT KOKHOTO YKpaiHIIS.
BcraHoBNICHO, IO OAHIEIO 3 TOJIOBHHX CKI3IOBUX 3eMENBbHOI pedopmu crana
npuBaruzanis 3emii. [[IpuBatuzanis modanacs 3 TPUAHATTS 3EMEIBHOTO KOJEKCY
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(mam — 3KVY) B pemakuii Big 13 Gepesnst 1992 poky 1 3maificHIOBajiacsi B paMKax
3eMenbHOI peopMu B YKpaiHi. Y mepi poku 3eMenbHa pedopma Ta nmpuBaTH3aLlis
3eMJII MaJli SICKPABO BUPAKECHHUM CUTbCHKOTOCTIONApChKHi xapakrep] [1]. Baximpum
MPaBOBHM JIOKYMEHTOM IIiJ] Yac MpuBaTU3allii ykpaiHChKOi 3emii ctaB Jlekper
Kabinety MinictpiB Ykpainu Bin 26 rpyans 1992 poky «IIpo npuBatuzaiio 3eMii».
[7]. Lle¥#t moKyMeHT, 1Mo CyTi, MiATBEPAKYBaB OCHOBHI ITOJOKECHHS 1 T€3U, HOPMH 1
npaBuiia, 3a SIKUMU FPOMAJIIHA Y KpaiHU CTaBaJid BIACHUKAMU BJIACHOI 3eMIIi
3emenbHa pedopMa B Tady3l arpapHoro BUPOOHUITBA Oyia 3yMOBJIEHa
HEOOXITHICTIO Iepeaadi 3eMJyIi TUM, XTO Ha Hil mpaifoe. Y 3B's13Ky 3 UM 3 1992 poky
Maibke BCl 3eMJIl  CUIBCHKOTOCIIOAAPCHKOTO TpHW3HAYCHHS B YKpaiHi, 110
HaJeXaJld BUKIIOYHO JEpKaBl 1 BUKOPUCTOBYBAIMCS CLIBCHKOTOCHOJIAPCHKUMHU
MIIIPUEMCTBAMH, MaIM OyTH TIEpPe/iaHl Y BIACHICTh CEJISIH. 3 METO CTBOPEHHS YMOB
JUIsT  TIpUBATH3aIlll CUIbCBKOTOCHONAPChKUX YriAb y 1992 pomi mopsia 13
3arajbHOIEPKABHOIO BIACHICTIO OYyJIM 3alTPOBa/I>KEHI KOJIEKTUBHA Ta MpUBaTHA (OPMHU
BJIACHOCTI Ha 3eMJIt0. BiIMOBIHO /10 3aKOHOAABCTBA YKpaiHU MPUBATU3AIIIS 3EMEb,
NPU3HAYCHUX JUISI BEIEHHS TOBApPHOTO CLUIBCHKOTOCIIOAAPCHKOTO BUPOOHMIITBA,
3M1MCHIOBANIACs JBOMa OCHOBHMMH Mmisixamu. Ilo-mepiie, nepkaBa iHILIOBajia
nepenady rpoMajsHaM MPHUBAaTHUX BIACHUKIB 3€MENb CLICHhKOTOCTIOIAPCHKOTO
MpU3HAYEHHS 13 3eMeJb 3amacy Ta pe3epBHOTO (GOHAY s BEACHHS CUIBCHKOTO
rocrojgapcta. Ilo-apyre, nep)kaBor PO3MOYATO peallizallifo KOMIUIEKCY 3aXOIiB,
CIPSIMOBAaHUX Ha HAJaHHS YiIE€HaAM CLIbCHKOTOCIIOAAPCHKUX MIANPUEMCTB CTATyCy
BJIACHUMKA 3€MJI, SIKI BHKOPUCTOBYETHCS IIUMHU TianpueMmcrBamMu. Ha wmomeHT
ckacyBaHHS B 1992 poili MOHOTOJIBHOTO CTaTyCy JAEp>KaBHOI BIACHOCTI HA 3E€MIIIO
Maifke BCl 3eMJil, TpUAATHI JJIS BEACHHS ClIhChKOTOCIOAApPChKOTO BUPOOHMIITBA,
BUKOPHCTOBYBAJIUCS KOJEKTUBHUMH CLIBCHKOTOCTIOAPCHKUMH T AMPUEMCTBAMH
(KCII), yrBOpeHrMH Ha 0a31 KOJMIIHIX KOJrOCHiB 1 paarocmiB. ToMy OCHOBHA MeTa
MpUBaTU3aIlli MoJisirajja y CTBOPEHHI IHCTUTYTY 3emiieBlacHUKIB. [lpuBaruzariis
3eMeNb CUTBCHKOTOCTIONAPCHKUX MITPUEMCTB crana HANCKIIQHIIINM,
HaUTPUBATIIINM 1 HAUTIPOTPECHUBHIIINM MPOIIECOM 3eMETbHOI pehopMH B KpaiHi.
Marepianu i MeTogu AOCTiZKeHHS. Y XOA1 XPOHOJIOTTYHUX JTOCIIIKEHBb
BUKOPHCTOBYBAJINCH MaTrepially Ta JDKepena B SKHX BHCBITIIOBAJINCS TMHTaHHS
MOB’s13aHi 3 MPUBATU3AIIIEIO 3eMJT1, 3eMENbHOI0 peopMOI0 B YKpaiHi Ta MOpaTOpisiMU
Ha OKpeMl 3aKOHOJaByl 3axoAu y cdepl 3eMelbHHUX BITHOCMH B YKpaiHi. bys
NPOBEACHUHN TETATBHUI OMUC €BOMIONIT 3eMEIbHHUX BIAHOCHH B YKpAiHI Ta THX 3MiH,
K1 B1IOyJIMCS B 3€MEJIbBHOMY 3aKOHOAABCTBI YKpainu y nepioa 3 1991 no 2001 pik.
JlaHo mmpoKuii aHaITi3 TUM 3MIHAM, sIKi OyJIi BHECEHI B «3eMEJIbHHM KOJCKC Y KpaTtH!»
y 2001 pori. BuzHaueHO XpOHOJIOTIYHI 3MIHM, SKI TPU3BEIU 10 (opMyBaHHS
CyYaCHOTO THUITy 3€MEeJbHUX BIJHOCHMH B YKpaiHi. OmMcaHO Mpolec CTBOPEHHS
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my0JIIYHOT KaJIacTpOBOi KapTu Y KpaiHu, OCHOBHI KOMIIOHEHTH ii iHTep(deicy Ta 3MiHH,
K1 OCTaHHIM 4acoM Bi0ynucs y il BAKOPUCTAHHI.

AHani3 JiteparypHux Kepesa. IlepenymMoBH mnpoBeAeHHS 3€MENbHOI
pedopmu B YKpaiHi BU3HAYAIOTHCS, BUXOJIYH 31 crierud ik BUpImTyBaHuX 331a4. Tax,
BUKOPUCTAHHS PI3HOYACOBUX JITEPATYPHHUX JDKEPENT [O3BOJISE BIACIIIKOBYBATH
JIMHAMIKY 3MIH Y 3€MEIbHOMY 3aKOHOJABCTBI Ta BHUSBJISATH CBOJIIOLINMHI 3MIHH B
CTPYKTYpl 3€MEJIbHUX BIAHOCHH, Ji¢ BiAOYBCS MpOIleC BHHUKHEHHS HOBHUX (HOpM
BJIACHOCTI1 HA 3€MJIIO, a BiJ] TaK 1 HOBOT'O TUITY PUHKOBUX BIJJHOCHH.

PesyabTaTn gociaimkenns. [loeramHuii xapakrep mporecy npuBaru3amii OyB
pe3yNbTaTOM TOENHAHHSA, 3 OJHOTO OOKy, TMepeBar BEIUKOr0 TOBAPHOTO
ClTBCHKOTOCIIOAAPCHKOT0 BUPOOHHUIITBA (TOOTO 3eMIIepOOCTBO HA BEIMKHUX, d HE MATHX
3eMEJIbHUX MacUBax), 3 IHIIOr0 OOKY, IIEPEBAr, 1110 BUILIMBAIOTH HATAHHS CEJITHUHOBI
crarycy 3emieBnacuuka. Ha mepiromy erari 3emesnbHOT pedopmu B YKpaiHIi 1110 i71€t0
HAMArauucs peaiidyBaTd MUIIXOM Tepeaadl 3emill y KOJIEKTUBHY BiacHICTh. ToMy B
HOBIM penakiii 3KY Oyio 3anpoBaKeHO KOJIEKTUBHY BIACHICThH Ha 3eMJIto [1].

OCHOBHUM 3aBJAaHHSIM MEpPLIOro eramy pedopMu Oyiia mepenada 3emil y
koJiekTuBHY BiacHicTh KCII Ta geskuxX 1HIIMX CUIbCHKOTOCHOJIAPCHKUX CYO'€KTIB.
PoznepxaBieHHsl 3eMellb CUIbCHKOTOCHOJAPChKOIO IMPU3HAYEHHS (KpIM THX, IO
3AMIIMIACS Y 3amacHoMy (DOHII) MOCATHYTO NHUISXOM iX mepenadi 3 Jep>KaBHOI
BracHocTi y BrnacHicth KCII. Ha 1 ciuas 1999 p. 99,5% KCII 6ynu KOIeKTUBHUMH
BJIaCHMKaMHu 27,6 MIIH. Ta CUIbCHKOTOCTIOJNAPCHKUX YTiab, abo 45,7% 3eMelbHOro
dhouny Ykpainu OyJio rmepeiaHo 3 Iep»KaBHOI Y KOJIEKTUBHY BJIACHICTb.

60

50

40

30 O Aep:kaBHa BNacHicTb
20 B KonektnsHa BnacHicTb
10

Mnowayra MNnoway %

Puc. 1. CniBBIAHOIIEHHS [1eP/KABHOI TA KOJIEKTHBHOI BJACHOCTI y CTPYKTYPi
3eMeJIbHOTO GoHay YKpainu ctaHoM Ha 1 ciuns 1999 poky.

HocBix Takoro pedopMyBaHHS 3eMEIbLHUX BIJTHOCHH JIOBIB, IO cama 1o cool
nepenaua 3emii y Binacuicte KCIT ne meperBoproe uneHiB KCII Ha crmpasxkHix
3emiieBiaacHUKIB. Tomy y 1994 poui nep:xaBa Hamaranacs 3MIIHUTH MPABOBUI CTATYC
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yuacuukie KCII, sk cmiBBIacHHMKIB 3emil, mepenaHoi y KOJCKTHBHY BIIACHICTb.
Yxazom Ilpesunenra VYkpainu «I[Ipo HeBIAKIQmHI 3aX0MU IOJ0 TPHUCKOPCHHS
arpapHoi pedopMu B Tamy3l  CIIBCHKOTOCHOIAPCHKOTO  BUPOOHHIITBAY  BIJ
10 mucronana 1994 p. ocHOBHUIT akileHT arpapHoi pedopmu mepeHeceHo 3 mnepenadi
3emil y BiacHicth kosnektuBHOT BnacHocTi KCII HA maroBaHHSA —3eMelb
CUIBCHKOTOCTIOAAPCHKOTO  MPHU3HAYCHHS, TEPEJAHUX Y KOJCKTHUBHY BJIACHICTB.
Buninenns mnependayae BuniacHHs kKokHOMYy ydacHMKy KCII 3eMenbHOI 4acTku
(maro), mpaBo HA SKy Mmarepiamizyerbcs ceptudikatoM. BriacHuku cepTudikaris
OTPUMAJIH MPABO PO3MOPSHKATUCS HUMH J0 BHUIICHHS B HATYpl 36MENbHOI YaCTKH
(maro) y BUIISIII 3€MENBHOI JIISTHKW, MPABO BIACHOCTI HA SKY IMOCBIIYYETHCS
Jep>KaBHUM 3aKOHOM MPO TPABO MPUBATHOI BIACHOCTI HA 3eMITIO. 3MICTOM JPyroro
eTalmy 3eMeJbHOI peopMH CTajo NalOBaHHSA 3€MJl, IEPENaHol Yy KOJIEKTUBHY
BJIAcHICTb. biu3bko 6,7 MJIH rpoMajsiH, WieHIB npuobau3Ho 11 Tuc. xoomneparusis,
OTpUMaNId cepTU(IKaTU Ha NaroBaHHA 3emill. [IpoTe Mol KOJNEKTUBHUX 3€MENb HE
J0CAT TOJIOBHOT MeTH 3eMenbHOI pehopmu — nepetBopeHHs wieHiB KCII Ha «akTuBHUX
rocrnogapisy, BaacHUKIB 3eMeinb Ta MaeTkiB KCII. UneHu cuibCbKOrocno1apchbKoro
MIANPUEMCTBA HABITh MICIAS PO3AULY 3€Mil Ta MaiiHa 3aluiianucsi (QakKTUYHO
HalilMaHUMHM TpariBHUKaMu. KpiM Toro, He3Ba)karouu Ha BUAAHHS BUIIE3a3HAYECHOTO
VYka3y [Ipe3unenta Ykpainu, po3noiin 3emili Ta MaiiHa Bi10yBaBCs MOBUIBHO, YaCTO
dbopmasibHO. Y OaraThoX BUMAJKax cepTU(IKATH Ha 3eMeIbHI YacTKH (Tai) wieHam
KCII tpuBanuii yac He BumaBanucsi, a 30epiraiucs B ceidax kepiBaukiB KCII.
KonexktnBHa BiacHicTh Ha 3eMitto Ta MaiiHo KCII BBaskanmacs BiaacHicTio camux KCII,
a He IXHIX wieHIB. 3 npuiHATTIM HOBO1 KoHctutyuii Ykpainu 28 uepBus 1996 poky
KOJIEKTHBHA BJIACHICTh K OKPEMHUI BUJI BIACHOCTI BTPATHJIA CBOIO JIETITUMHICTb, ajie
¢aktnunnii craryc KCII gk cy0'ekta mpaBa KOJEKTUBHOI BIACHOCTI Ha 3€MJIIO Ta
MaitHO Maiike He 3MIHUBC [1].

VY 11bOMy KOHTEKCTI BXXKHTO 3aXOJiB I10JI0 TOTIUOJICHHS 3€MeTbHOI peQopMHu.
3okpema, 10 ciuns 1997 poky y Kuesi BinOymnacs Bceeykpaincbka Hapajga 3 mUTaHb
arporpoMHCIIOBOTO KOMIUIEKCY, sIKa 3aTBEpAWIa HOBHM CTpaTEriyHUN HampsMOK
PO3BHUTKY 3eMenbHOI pedopmu. Mimtocs npo meperBopenns KCIT y rocromapchki
dhopMyBaHHs, SIK1 3/IIMCHIOIOTh CBOIO JISJIbHICTH HA OCHOBI NMPUBATHOI BJIACHOCTI Ha
semio. Came peKOMEH[allii Hapajau BU3HAYMIM 3MICT TPEThOTO €Taly 3eMeTbHOi
pedopmu B YkpaiHi, sikuii po3noyascs y 1997 p. ¥V pamkax pedopmysanns KCII ix
yjieHaM OyJu BUJIIJIEHI B HATYpl 3eMeJbHI YyacTku (1mai) y ¢opMi 3eMJIi, IpaBo Ha SKY
OyJ10 3aCB1TYEHO JEPKABHUMH 3aKOHAMU TIPO TMPABO MPUBATHOI BIACHOCTI HA 3€MIIIO.
[Ticns mpoBenenoi y 2000 p. peopranizamii KCII B arpodopmyBannst (3rigHO 3 YKa30M
[Ipesunenta Ykpainu «IIpo HeBiIKIaIHI 3aX0 1 1010 TPUCKOPEHHS pePopMyBaHHs
arpapHoOro ceKTopa eKOHOMIKK» Bia 3 rpyans 1999 p.) 3HauHO NPUCKOPUBCS MPOILIEC
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BUJIJICHHS B HaTypl 3€MeNbHUX 4YacTOK (MaiB) Ta OTPUMaHHS iX BJIAaCHUKaMHU
JIep>)KaBHUX aKTiB Ha MPaBO MPUBATHOI BJIACHOCTI HA 3emutio [1].

Kpim Ttoro, 3 mpuitHatrsm y 1992 p. HOBOI pemaxiii 3eMeIbHOTO KOAEKCY
VYkpainu npaBo Ha OTPUMAaHHS 3eMeJbHUX JUISTHOK y IPUBATHY BIACHICTH OJIEPKajH 1
IpOMAJISiHU, SKUM 3€MEbHI JIISHKU OyJU HaJaHl Y KOPUCTYBaHHS MJiS: BEJEHHS
0COOHUCTOrOo MiZICOOHOTO TOCOoAApCTBa; OYIBHUIITBA Ta OOCIYTOBYBaHHS AKUTJIOBOTO
OyJIMHKY 1 TOCTIOIapChKUX OyiiBeb (MpucaauOHa JUISTHKA); CaiBHUIITBA; JAYHOTO 1
rapaxxHoro OyaiBHuiTBa. ['poMansnu YkpaiHu, siki He Maldd 3eMJi, MOTJIM Ha0yTU
3eMJII0 Y MPUBATHY BJIACHICTh 332 PaxyHOK BUIBHHMX 3€Melb (3e€Melb 3amacy abo He
HaJaHUX y BJIACHICTh Ta IMOCTiHE KOPHCTYBaHHS B MeXax H.I.). BogHouac 3akoH
peryJiroBaB 0OCSTH MPUBATU3AIIT 3eMJIl TPOMAJITHAMM.

[TpuitasaTTs 25 sxoBTHS 2001 p. 3eMenbHOroO KoJeKkey YKpaiHu B HOBIHM peakinii
MOKJIAJIO MOYAaTOK HOBOMY eTamy 3eMenbHOi pedopmu. 2000 poku o3HaMeHYBaBCA
CTBOPEHHSIM HOPMAaTHUBHO-TIPABOBOI 0a3u 3eMEJIbHOTO 3aKOHOJABCTBAa YKpaiHH, siKa
nie 1 noci. [lpuiinsTi 3akonu: 3akoH Ykpainu «IIpo 3emneycrtpiii» Big 22.05.2003
poky, 3akoH Ykpainu «IIpo oxopony 3emenby» Big 19.06.2003 poky, 3akoH YkpaiHu
«IIpo nepxaBuuii 3emenbHui kagactp» Big 07.07.2011 poxy, 3akon Ykpainu «Ilpo
owiHkKy 3emenb» Big 11.12.2003 poky Ta psin iHmmx 3akoHiB. L{i 3akoHHM CTBOpHIIU
Cy4YacHYy CTPYKTYpPY 3eMeJIbHUX BIIHOCHH B YKpaiHi [3].

[TepionnuHO TaKOX yXBATIOBAJIMCS MOPATOPIi HA OKPEMI 3aKOHOIaBU1 3aX0/IU Y
cdepi 3eMenbHUX BITHOCHH B YKpaiHi. Y 0epesHi 1991 poky HaOyB YMHHOCTI TIEPIIUAN
3eMENIbHUM KOJieKC YKpaiHu. Toal yMOBOIO YXBaJ€HHS KOJEKCY 3 IPUBATHOIO
BJIACHICTIO Ha 3eMJTI0 OyJia BUMOTa MO0 3aMpOBAKEHHS MOPATOPIiI0 Ha BITIYHKSHHS
3eMeJIbHUX AUISTHOK CTPOKOM Ha 6 pokiB. Lle Oyno peanizoBaHo B HOBIiH penakiii 3KY
B Oepesni 1992 p., 3okpeMa cT. 17 mependavana, 1o BIACHUKH 3€MEIbHHUX JIISTHOK,
HAZAHKUX M Pamoro HApOIHUX JAeHyTarTiB, HE MAIOTh IIPaBA MPOTATOM IIIECTH POKIB 3
MOMEHTY HAOYTTs MpaBa BAACHOCTI MPOAABATH a00 IHIIUM CIOCOOOM BimUyKyBaTH
HAICXKHY 1M 3eMeJIbHY NIJSIHKY, KpiM mepenaul ii y cnaammnay abo Pani mHapomHux
JeryTariB HA THX € yMOBax, HA SKMX BOHA Oyja iM mepemaHa. 3a HasBHOCTI
MMOBAKHUX MPUYMH Ha BUMOTY BJIACHUKA CYJ MOKE CKOPOTUTH 3a3HAYEHUN CTPOK [4].

[Ti3Hime, y 1990-x pokax, B Ykpaini BigOyjiacs arpapHa pedopma HUIIXOM
PO3IMarOBaHHs 3eMJI1 KOJUIITHIX PaJAroCIiB/KOJITOCIIB MpalliBHUKAM 1 IEHCIOHEpaM IIUX
MIANPUEMCTB [4].

[Mpuitastuii 18 ciuns 2001 poxy 3akon Ykpainu «IIpo yroau oo BigayXxeHHs
3€MEJIbHOI YaCTKH (T1af0)» BCTAHOBIIOBAB, IO /IO BPETYJIIOBAHHS MOPSJIKY 3/11HCHEHHS
3TiIHO 3€MEeTBLHOTO KOACKCY YKpaiHu rpoMajiTHaMH 1 IOPUIUIHUMHE 0COOaMH MpaBa
Ha 3eMeJIbHI YacTKH (11ai) BJACHUKHU 3eMEeIbHUX YacTOK (MMaiB) HE MOKYTh TUMYAacOBO
yKJIaJaTh JOTOBOPH KYIIBII-TIPOJAXKY, JapyBaTH 3eMelbHy 4YacTkKy (mai) abo
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BIIUYKyBaTH Takl 4yacTku (mai) - 3a BUHATKOM iX YCHaJKyBaHHS Ta MpUIOaHHS
3eMEJIbHHX JUTSTHOK JIIS JIEP’KaBHUX 1 TPOMAJICHKUX TTOTpeO [4].

[Ipote 3eMenbHuii Koekc Y Kkpainu, npuiinatuid 25 xoBTHA 2001 poky, He nunie
BHU3HAUMB CTPOK Jii Takoi 3a00poHu BiguyxkeHHs 10 1 ciuns 2005 poky, a i momupus
il Ha 3emMenbHI YacTKH (1ai) Ta 3eMeNbH1 JAUITHKH CENSH (CUIbChKOTOCIIOIaPChKOTO
NpU3HAYEHHS) CLIBChKE TOCIOAAPCTBO Ta 1HIIE PHUHKOBE CLIBCHKOTOCIOJIAPCHKE
BUPOOHUIITBO HE3aJexKHO BiJl GpopM BiacHOCTI. Lle oTpuMano Ha3By «Mmopartopiii Ha
KYIIBIIIO-TIPO/IaXK 3€MeJIb CLTbCHKOTOCIOIAPCHKOT0 MPU3HAYEHHs» [4].

31 Gepesns 2020 poxy BepxoBna Pama Vkpainu yxsammma 3axoH Ne 552-1X
«IIpo BHeceHHs 3MiH JIO ISIKMX 3aKOHOIABYMX AKTIB YKPATHU MO0 ITepeaadl 3eMellb
CITBCHKOTOCIIOAAPCHKOT0 MPU3HAYCHHS», SKHM CKAcyBasld MOpATopid HA IMPOIaK
3eMeJib CIBCHKOTOCIIOAAPCHKOro Ipru3HaueHHs [4].

Crig TakoX 3a3HAYMTH, 10 BEJIMYE3H1 3MIHU B 1HPOpMaLIHHOMY 3a0€3MeUeHH1
CTPYKTYPH 3eMEJIbHUX BITHOCHH B YKpaiHi BigOyucs 17 xoBTHs 2012 poky y 3B’sI3Ky
3 HaOpaHHsAM YrHHOCTI 3akoHy Ykpainu «[Ipo JlepkaBHuil 3eMenbHUN KagacTp» Ta
3atBepkeHHAM «llopsinky Benenns Jlep:xaBHOTO 3eMenbHOrO Kagactpy» 3a Ne 1051.
JlepxaBHa peecTpallis 3eMeIbHUX JUISHOK € YACTHHOK aBTOMATH30BAHOI CHCTEMH
JICPYKABHOTO 3EMEJIbHOTO KAmacTpy | € HeOoOXITHMM €JIEMEHTOM ]ISl BHHHKHCHHS
cy0’ekTUBHOTO TIpaBa HA 3emiito. [5] OTke 3ampoBaJKYEThCS JTyanbHa (TIO/BiiTHA)
CUCTEMa peecTpallii Mpu SKI OKPEMO PEECTPYEThCA O0'€KT mpaBa Ta came MpaBo.
Crarrsa 125 3eMenbHOro KoAEKCy YKpaiHM TOBOPUTH Ham, IO MPAaBO HA 3EMIIIO
BUHMKAE 3 MOMEHTY JIep>KaBHOI peecTpallii nux mpas, a crartsa 126 3KY Bkasye, 110
npaBo 0(OPMITIOEThCS BIAMOBIAHO 10 3akoHy Ykpainu "lIpo nepkaBHy peectpaiiito
pPCUOBHX MMPaB Ha HEPYXOME MalHO Ta ix 00TsbkeHs" [10].

[Benenns [lepxkaBHOTO 3eMENILHOTO KajacTpy 3iiMcHIoe Jlepkreokamactp Ta
Horo TepuropianbHi opranu. DyHkiii aamiHicTpatopa JlepX aBHOro 3eMEIbHOrO
KaJacTpy BHKOHY€ BHU3HadyeHe JlepkreokagacTpoM 3a  TMOTOJDKEHHSM 3
MiHarpomnomTHKY JAepKaBHE MiANMPUEMCTBO ab0 JepkaBHA YCTaHOBA, IO HAJICKHUTH
1o chepu ynpasaiaas Jepxreokanactpy] [8]. [Buecenns Bizomocteit 10 JlepkaBHOTO
3eMEJILHOr0 KamacTpy | HaJaHHSA TaKMX BIJIOMOCTEH 3MIMCHIOETBCS JIepKABHUMHU
KQIIACTPOBUMH PEECTPATOPAMH  IIEHTPATHHOTO OPTraHy BHUKOHABYOi BIIAIH, IIIO
peaitizye nepikaBHY MOJITHKY y chepl 3emenbHux BiaHocuH]. [9] Came peectpaTopu
JOCTYII MAIOTh JI0 BCIX BijoMocTel J{ep:kaBHOTO 3eMEIBHOI0 KIACTPy Ta CAMOCTIHHO
MPUIMAIOTh PIIICHHS MPO BHECEHHS BIJOMOCTEWH ab0 MpO BIAMOBY y BHECEHHI Ta
HajganHi Bimomocteit 13 JI3K. [Posmoninm moBHOBakeHb ACP)KaBHUX KaJlaCTPOBHUX
peectparopiB Jlepxkreokamactpy Ta HOTO TEPUTOPIAIBHUX OpraHiB 3/IMCHIOE
Hepxxreokagactp. BusHaueHHS JOepX aBHOTO KaJacTpPOBOTO peecTparopa A
3/IIICHEHHS] TTOBHOBAXEHb, 3JIMCHIOETHCS B JI€Hb MOJAHHS 3asBU 3a JOMOMOTOIO
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nporpaMHoro 3a0e3nedeHHs Jlep»KaBHOro 3€MEIbHOT0 KaJacTpy 3a MPUHIIMIIOM
BHITaIKOBOCTI] [8].

[[lepxaBHUIl 3eMENbHUI KaJacTp BEACTHCA Ha €IEKTPOHHHUX Ta MarnepoBHX HOCISX.
[lin wac nep>kaBHOI peecTpaiii 3eMeNbHOI AUISHKH, BHECEHHA 10 Jlep:kaBHOTO
3eMEJIBLHOTO KaJacTpy BiJIOMOCTEH (3MIH JI0 HHX) IPO 3apeeCTPOBaHi 3eMENbHI
TUISTHKA BiKpuBaeThesa IlozemenbHa kHUTA. BOHA BiAKPUBAETHCS B E€IEKTPOHHIM
(mudposiit) ¢dopmi musExoM i GopMyBaHHS 3a JIONIOMOTOIO  IPOTPAMHOTO
3a0e3nedyeHHs JlepikaBHOrO 3eMENbHOrO0 KaJacTpy 3 BHUKOPUCTAHHSM JaHUX
€JIEKTPOHHOTO IOKYMEHTA Ta 3aCBITUY€THCS KBATI(PIKOBAHUM €JICKTPOHHUM M1ITHICOM
Jlep>xaBHOTO KamacTpoBoro peectparopa. Jlara Bigkputts I[lozemenbHOI KHUTH €
JIaTOIO JEp>KaBHO1 peecTpallii 3eMeJIbHOI JTIISTHKU, a HOMepoM [1o3eMenbHOT KHUTH €
KaJacTpoBuil HOMep 3eMenbHOl AUIIHKU. Jo Tlo3emenbHOI KHUTH B €IEKTPOHHIM
(mmudpoBiii) dhopmi 10AaIOTHCSA €IEKTPOHHI KO JOKYMEHTIB, IO € IMiJICTaBOIO IS
BHECEHHsI B1JIOMOCTeM 110 Hei, a [lo3emenbHa KHUTA B manepoBiii (opMi BITKPUBAETHCS
HUIIXOM PO3APYKYBaHHS 3a JIOIOMOTOIO MPOrpaMHOro 3abesnedyeHHs JlepkaBHOro
3eMEJIBLHOI0 KaaacTpy BiANMOBIIHOI [To3eMenbHOI KHUTH B €IEKTPOHHIN (LU(pOBiii)
¢dopmi. Koxnuii apkym IlozemenbHOI KHUTM B mamnepoBid (opmi 3acBIAUYETHCS
nignucoM JlepkaBHOTO KaJacTpPOBOTO PEECTpATOpa Ta CKPITUTIOETHCSA HOTO MEYaTKOIO.
Ho IlozemenbHOT KHUTH B TMarepoBid (HoOpMi OMAIOTHCS BCl JOKYMEHTH, IO €
IIJICTAaBOIO JUIsl BHECEHHS BimoMocTed 0 Hei. [lo3eMenbHa KHWTa BiIKPUBAETHCS
OJIHOPA30BO B €JIEKTPOHHIHN 1 TaniepoBiil popMi Ta BEAETHCS MOCTIMHO 1 Oe3MepepBHO.
VY pasi BHECEHHS BIJIOMOCTEH (3MiH JI0 HUX) MPO 3apEECTPOBAHY 3€MEIbHY IUISTHKY
TaKl BIIOMOCTI BHOCSThCS 110 [l03emMenbHOT KHUTU: - B anepoBii popmMi - [lepxkaBHUM
KaJaCTPOBUM PEECTPATOPOM 3a MICIIEM PO3TallyBaHHS 3€MEJIbHOI AUISIHKHA;, - B
€JNEeKTPOHHIM Qopmi - JlepkaBHUM KaJaCTPOBUM PEECTPATOPOM, OOpaHUM 3a
JIOTIOMOTOI0 TIpOrpaMHOT0 3a0e3nedeHHst J[epKaBHOTO 3eMENbHOTO KauacTpy 3a
MPUHITMIIOM BHUIAJKOBOCTI. BHeceHHs1 BimoMocTedt (3MiH 70 HUX) 10 Jlep:kaBHOTO
3€MEJIbHOTO KaJacTpy 3AINCHIOETHCA 3a 3asBOI0 PO3POOHHMKA JTOKyMEHTaIlli i3
3eMJICYCTPOIO Ta OIIHKK 3€MEJIb B IMEHI 3aMOBHHKA, SIKIIO 1HIIE HE TependadeHo
JIOTOBOPOM Ha BHKOHAHHS BIJAMOBIAHUX poOIT, abo BIacHUKAa (KOpUCTyBaya)
3eMeJIbHO1 JUISTHKH. 3asBa pa3oM 3 JIOKYMEHTAIIIEI0 13 36MJICYCTPOIO a00 TEXHIUHOIO
JOKYMEHTAI[IEIO OL[IHKY 3€MeJIb B €JIEKTPOHHIN (OpMi, €IEKTPOHHUM JOKYMEHTOM Ta
IHIITMMU JIOKYMEHTAaMH, @ Y BU3HAYCHUX 3aKOHOJIaBCTBOM BHIAKaX BUKIIOYHO 3a5Ba
HAJICUJIAEThCSI B CJICGKTPOHHIM (opMi TEXHIYHMMH 3ac00aMH  €JIEKTPOHHUX
KOMYHIKAIiii 3 BUKOPUCTAHHSIM €JIEKTPOHHOTO MIAMKHCY, IO ©0a3yeThcsl Ha
KBaTi(hiKOBaHOMY cepTU(DIKATI €IEKTPOHHOTO MIAMUCY, Y 1HIIIOTO aTbTEPHATUBHOTO
3aco0y €JIEKTPOHHOI 1IeHTHdIKaIlli 0cCOOU 3 BUKOPUCTAHHSAM CIMHOTO JIEPKABHOTO
BeOMOpTay €JEeKTPOHHMX TIOCIAyr, y TOMY UHCIl 4epe3 BeO-CTOPIHKY

Hepxreokanactpy. Jlep:kaBHUI KagacTPOBUM PEECTPATOP 3 IHSA NPUUHATTA 3asBU Y
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CTPOK, 110 He mepeBuiye 14 poOoumx AHIB BHOCHTH BI1IOMOCTI 10 Jlep»aBHOro
3€MEJIBHOTO KaJaacTpy. Y pasi BIAMOBIAHOCTI MOJAHUX JOKYMEHTIB, Ta €JIEKTPOHHOTO
JOKYMEHTA BUMOTaM Ta HopMmaM JlepkaBHUN KaJaCTPOBHUM PEECTPATOP 32 JOMTOMOTOIO
mporpamMHoro  3a0esmeueHHs  JlepkaBHOTO  3eMENBHOTO  KauacTpy  BHOCHTH
€JICKTPOHHUN JOKYMEHT Ta BIJJOMOCTI, SIKI BIH MICTUTbh, /10 Jlep>KaBHOTO 3€MEJIbHOTO
KaJlacTpy; - HaKJIaJa€e Ha JOKYMEHTAIIO 13 3eMJIEYCTPOIO, TEXHIUHY IOKYMEHTAIIIIO 3
OIIIHKM 3eMeJib, sKa IojJaHa 3asBHUKOM B €JEKTPOHHIM (opMi, KBamihiKOBaHMIA
CJIEKTPOHHUM TMIAMKUC; - TMPUCBOIOE 3a JIOMOMOrOI0 MPOrPaMHOIO 3a0e3NeueHHs
JlepaBHOTO 3eMEJIBHOTO KaJacTpy 3€MeNbHIM JUIAHII, M0 PEECTPYETHCH,
KaJacTpoBUi HOMep Ta BiakpuBae [lo3eMenbHY KHUTY;, - BHTOTOBIISIE BUTAT 3
Jlep>kaBHOTO 3€MEIBHOTO KaJacTpy JUIsl MIJATBEP/KCHHS BHECEHHSI BiAMOBIIHUX
BiIoMOCTe 70 JlepKaBHOTO 3€MEIBHOTO KaaacTpy, KM HaJCHIIa€ 3asBHUKOBI B
CJIEKTPOHHIM ¢GopMi 3 HAKIAJACHUM KBaji(PiKOBAHUM EJIIEKTPOHHUM IiAMKUCOM
TEXHIYHUMU 3ac00aMU €JIEKTPOHHUX KOMYHIKAII Ha BKa3aHy y 3asBl PO BHECEHHS
BIJIOMOCTEl Ha aJipecy €JEKTPOHHOI MOMTH a00 3 BUKOPUCTaHHSIM €IUHOTO
JIEP’KaBHOTO BEOMOPTaLy €JIEKTPOHHUX MOCIYT, Y TOMY YHCII 4epe3 BeO-CTOPIHKY
Jepxxreokagactpy Ta 3a OaxaHHsSM 3asBHMKAa MepeJae y ManepoBid Qopmi
3a3HaUYCHOMY Yy 3asBl MPO BHECEHHS BIJOMOCTEH (3MIH O HMX) IIEHTPY HaJlaHHS
aJMIHICTPAaTUBHUX TOCIYT; - ONPWIIOJHIOE 1HPOPMAIIIIO PO BHECEHHS B1JIOMOCTEH
10 JlepkaBHOTO 3€MENIbHOTO KaJacTpy Ta BIJMOBIJHI BIAOMOCTI MpO 00'€KTH
JlepaBHOTO 3eMeNbHOIO Kamactpy. Burar 3 Jlep:kaBHOro 3eMenpHOro Kaaactpy,
KWW HATA€ThCS JUIS TITBEPKEHHS BHECEHHS 110 J{ep kaBHOTO 3eMEIBHOTO KaJacTpy
BIIMOBIJTHUX B1JIOMOCTEH, € MIJCTABOIO IS Tepeayl BIAMOBIIHOI JTOKYMEHTAIlli Ha
3aTBEPKEHHSI OpraHy Jep>KaBHOI BIaAu ab0 OpraHy MiCII€BOTO caMOBpsiyBaHHA (Y
pasi, KOJM 3TiJHO 13 3aKOHOM TakKa JIOKYMEHTAIllS IMiJIArae 3aTBEPIKEHHIO JTaHUM
opranoM). Otxe, Jlep>kaBHa peecTpallis 3eMeJIbHOT JUISHKY 311MCHIOETHCS MiJT Yac ii
dbopmyBaHHS 3a pe3yJibTaTaMH CKJIQJACHHS JOKYMEHTAIlll 13 3eMJICYCTPOIO Ticis ii
MOTO/DKCHHS Y BCTAHOBJICHOMY TIOPSJIKY Ta JO NPUUHSTTS pIillleHHs Tpo i
3aTBEPKEHHS OPTaHOM JICPKABHOI BiIaid 400 OPraHOM MICIIEBOTO CaMOBPSITyBaHHS
(Y pasi, KOJU 3riJHO 13 3aKOHOM TakKa JIOKYMEHTAIllS MiJISArae 3aTBEPPKEHHIO TaKUM
OpraHoM) HUISIXOM BiAKpUTTs [lo3eMenbHOI KHUTH Ha TaKy 3eMesbHy AULTHKY. Jlam
BIJIOMOCTI MPO PEECTPAILli0, 3 MOMEHTY iX BHECEHHs A0 Jlep’KaBHOrO 3eMeJIbHOTO
KaJacTpy, MiUISITalOTh OMPWIIOAHEHHIO Ha OQIiliiiHOMY BeO-CaiiTi LEHTPAIBHOTO
opraHy BHUKOHABUOl BJIaJ{, IO peasi3y€ NepKaBHY MOJITUKY Yy cdepl 3eMeIbHUX
BIJIHOCHH, a came: KapTorpadiuaa OCHOBa, 1HJIEKCHI KaJacTpOBl KapTH (TJIaHU) Ta BCi
BIIOMOCTI Jlep:kaBHOTO 3€MeNbHOT0 KaJacTpy B TOMY YHUCII y BEKTOPHOMY BUTJISI,
0e3 nmpaga ix 3MiHM (penaryBanHs). TeXHOJOT14HI Ta MpOorpamMHi 3acoou, He0OX1TH1 JJIsI
ONPUJTIOJHEHHS BigoMocTed Jlep»KaBHOro 3eMENbHOro KajacTpy, 3a0e3neuyroTh

IOPUJIMYHUM Ta (PI3UYHUM 0C00aM MOKJIUBICTh aHOHIMHOTO TIEPErJIsIAY, KOT1IOBaHHSI
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Ta po3apyKyBaHHs iHGOpMaIllii, [0 HAAAE€ThCS OE30IJIaTHO, HA OCHOBI MOITUPEHUX
Be0-0IJIA1a4iB Ta peIaKTOPiB, €3 He0OX1AHOCTI 3aCTOCYBAHHS CIIELI1AIbHO CTBOPEHUX
JUTSI IIbOTO TEXHOJIOTIYHUX Ta MPOTpaMHUX 3ac00iB, 111101000B0, 6e3 0OMexeHb. | [8]
[HmIMIME cToBamMu, TPOMATHU OTPUMAITH BIIKPUTHIA JOCTYT J0 3€MEITLHOTO KaaacTpy,
10 JI03BOJIMJIO iM B PEXXHUMI OHJIAH MepeBipATH 1HGOPMAIIIIO PO 3eMEeNbHI TIISTHKH,
3apeecTpoBaHi Ha IMyOII4HIN KagacTpoBiid KapTi YKpaiHH.

Bxe y 2015 pomi Oyno ompuiogHeHO 1HQOpPMAIiI0 MPO BIACHUKIB TaKUX
3eMEJIbHUX JUISHOK, a TaKOX 3alpOBaPKEHO E€JEKTPOHHY IMOCIYTy «3aMOBJICHHS
BUTATY 3 Jlep>KaBHOTO 3eMEIBHOTO KaaacTpy» [6].

[Ticns onoBneHHst iHTepdelcy Ta Ou3aiiHy mMopTaixy OyJo MpPe3eHTOBAHO
oHoBJIeHy Bepcito IlyOmiuHol KamacTpoBOi KapTH, sKa 3allpalfoBaia B TECTOBOMY
pexumi B ceprHi 2019 poky, agantoBany NIt MOOUTBHUX TIPUCTPOIB [6].

Puc. 1 10 noBHOMAacIITaOHOT0 BTOPreHHs [6]

Jlo 24 motoro 2022 poky MOCTIHHO mpaitoBaB (DYHKITIOHAT Ta 31HCHIOBAIOCH
HaMOBHIOBaHHSA  1H(QOpPMAIIHHOTO MOpTalTy, PO3UIUPIOBAINCH Ta BIOCKOHAIIOBAIUCH
pO3ILIK, J0AaBajiMCi  HOBI KaJacTpPOBl IapH, ICHyBajJla MOXJIMBICTb OTPUMATH
aJMIHICTPATUBHI TTOCIYTH B T. 4. 1 BUTATH 13 JI3K, oHNaiiH, B TUCTAaHIIIHHOMY PEXKHUMI,
YHUKAIOYM JIOBMMX 4Yepr Ta CKIagHUX mpouedyp ix oTpuMmanHs [6]. Ilicis
MOBHOMACHITAOHOTO BTOPTHEHHSI POCIii HAa TEPUTOPII0 YKpaiHU AIsUIbHICTH KaJacTpiB Ha
neBHUM Yyac OyJ0 mpu3ynuHeHo. ['0J0BHOIO MPUUKHOIO CTajla Ta iHQOpMallis, IKy MO>KHA
OyJo oTpumartHu, posmi3Hatu Ta nodauntu Ha IlyOmniunHiii kagacTpoBiit kapti. CTaHOM Ha
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JaHuii yac Ha moptaii https://opendatabot.ua/l (ITy6miuna kagactpoBa kapta) (puc. Ne 2)
3HOBY 3’MBHJIACh MOXJIMBICTh B JHMCTAHIIHHOMY pPEXHMI OTPUMATH aaMiHICTPAaTHUBHI

MTOCIIYTH.

My6niuna KagacTpoBa KapTa Ykpaitu

Ak 3HalATH 3eMeNbHY AINAHKY 33 KaAACTPOBUM HOMEPOM OHNalH?

Kapactposuii Homep, Hanpuinaa 1210100000:03:176:0029 B

HaceneHi nyHkTy

Kuis Cesactonone

PerioHu

AsToHOMHa Pecnybnika Kpum BiHHMUbka obnacTk Bonutcbka obnacts

Puc. 2 (Burasa IIyoaiunoi kagacrposoi kaptu B Mepexi INTERNET
Mic/Isi MOBHOMACIITAOHOIO BTOPIHEHHS)

BucnoBku. Tpeba Biq3HaunTH, 110 Y (HGOpMYBaHHI CTPYKTYPH 3€METHHUX BIIHOCUH
Vkpaina mingia OUIIXOM TMPOBIAHMX €BPONEHCHKUX KpaiH, amKe caMe OpeHIHEe
3eMJICKOPUCTYBAaHHI Ta OPEHIHMM THUIN BIJHOCHMH Y BOJIOJIIHHI Ta PO3MOPSIKEHHI
3eMEJIbHUMH PECypcaMu € JTOMIHYIOUMM THIIOM PUHKOBUX BIJIHOCHH Ha TEPUTOPIi HAIIOT
kpainu. 3akoH Ykpainu «IIpo openay 3emii» Big 06.10.1998 perymioe Ta periameHTye
MUTaHHS OPEHIHOTO 3€MJIEKOPUCTYBAHHS HA TEPUTOPIi HAILIOT KpaiHu. 3arajom 3eMesbHa
pebopma B VYkpaiHi mpusBena 10 TOSBH MPOBIIHOTO 3€METHLHOTO 3aKOHO/ABCTBA,
BUHUKHEHHS HOBHX (OpM BIACHOCTI Ha 3€MJII0, HOBUX MAaWHOBHX BIJHOCHH Ta
3aMpOBaKEHHIO MTPOBIAHMX TEXHOJIOT1H B YIIPaBIiHHI 36MEJIBHUMH PECYpPCaMH.
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LAND REFORM AND THE ROLE OF PRIVATIZATION IN
SOCIO-ECONOMIC RELATIONS OF UKRAINE

The historical, legal and social content of the formation of land relations in Ukraine at the
end of the 20th and the beginning of the 21st century is revealed. The main historical factors that
made it possible to form the prerequisites for the creation of a modern legal framework of land
legislation of Ukraine are analyzed. The stages of land reform in Ukraine have been established. The
events that led to the formation of the modern legal framework of Ukrainian land legislation are
analyzed. It has been proven that the agrarian reform in the field of agriculture formed new economic
relations, a new type of society with a market economy on the territory of Ukraine and the entire
former Soviet Union. The agrarian reform in Ukraine is a new milestone in the historical and cultural
aspect, in terms of educational, scientific, social, historical and economic importance in the
chronology of the development of the Ukrainian state. Attention is focused on the legislative changes
that took place in the legislation of Ukraine in the period from 1992 to 2001. Aspects of the
preparation of the legislative and regulatory framework that led to the privatization of land shares
and other lands that were owned by the state at that time are disclosed. The main stages of the
formation of the institution of private ownership of land and the emergence of other forms of
ownership are highlighted. The main issues related to the introduction of moratoriums on certain
legislative measures in the field of land relations in Ukraine are outlined.

Key words: Land reform, privatization, property, Land Code of Ukraine, agricultural land,
agricultural land, state land cadastre, state registration of land plots, automated system of state land
cadastre.
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JI. 1O. Kouepurinl, I. B. Kimeituyk!

binoyepkiscokuii Hayionanvruii azpapuuti yHisepcumem, M. bina Ilepkea, Ykpaina

TEOIH®OPMAILIMHAN MOHITOPUHI 3MIH BKPUTHUX
JICOBOIO POCJIMHHICTIO JICOBUX JALISHOK YEPKACBKOI
OBJIACTI 3A PAJAPHUMMU JAHUMHU

Mema yiei cmammi nonseae 8 npogedeHHi 2e0iHpHOPMAYiiHO20 MOHIMOPUHRY 3MIH 6KDUMUX
JiC08010 pociuHuicmio nicosux OLisiHok Yepkacvbkoi obnacmi 3a 00NOMO2010 pPAOAPHUX OAHUX.
Kounkpemni yini 0ocnioocennsn exknouaroms. 30IUCHEHH AHANI3Y OUHAMIKU 3MIH Y 1iCO80MY NOKPUBI
Yepkacvkoi obnacmi npomszom nesHo2o0 nepiody uacy 3 6UKOPUCMAHHAM OAHUX, OMPUMAHUX I3
CYNYMHUKOBUX padapis. BusHauenHs 30H ma OLIAHOK 3 HAUSUWUMU MeMNaMu 8mpamu 1ic08020
NOKpUBY, W0 0036801UMb i0eHmMupiKysamu ocHosHi 30Hu degopecmayii. Busuennsa mooicnueocmeii
BUKOPUCMAHHA PAOAPHUX OAHUX Ol BUABILEHHS 3MIH Y JICOBOMY OioMi I OYIHKU IX 6NIUBY HA
biopiznomanimms i exocucmemui nociyeu. llopieusanns pe3yiomamié ybo20 OOCHIONCEHHS 3
NnonepeoHiMu OaHUMU Npo NiCO8ULl NOKPUE ma 3MiHU 8 HboMY Ha mepumopii Yepkawunu, o6
BUZHAYUMU MPEHOU MA SUABUMU MONCIUBL NPoOAeMU 8 YNpaesiinHi aicosumu pecypcamu. Po3zenao
MOdACIUBOCIEN BUKOPUCTAHHSA YUX OAHUX OISl pO3POOKU 0i€8UX 3aX00I8 3 OXOPOHU NiCi6 MaA CMAIUX
nicoeocnodapcvkux npakmux vy Yepkacokiu obaacmi. L{n cmamms cnpamMoéaHa Ha CHPUSHHS
CMANOMY JliCO80OMY YNPABLIHHIO MA OONOMO2Y 8 30epediceHHi YiHHUX exocucmem nicie Yeprkawuru
uepes 3acmocy8anHHs Cy4acHUX 2e0iHpopmayitiHux Memooie ma ananizy padapHux oanux. Busnaueno
OCHOBHI MONCIUGBL Oi Ma 3aX00U, SIKI MONCHA BHCUMU Y PAMKAX MOHIMOPUHEY 3MIH 6KPUMUX JIICOBOIO
POCTUHHICMIO TIICOBUX OLIAHOK PEe2iOHY O0CNIOMNCEHHS 30 pAOAPHUMU OAHUMU, a came: 30ip padapHux
danux ma ix o6pobKa € OCHOBHUM emanom y nposedeHHi Monimopuney. 3a donomoeoio sentinel-1,
0151 OMpPUMAHHs IHGopMayii npo 1icosuti NOKpUe ma 3sminu 8 Hbomy. Takodxc 30iUCHEHO aHaliz ma
iHmepnpemayis OaHUX i3 BUKOPUCIAHHAM PI3HOMAHIMHUX Memo0i8 00pOOKU, 8KI0UAOYU 0OPOOKY
cueHanis, knacugixayiro ma mooentosants. Ha ocmannbomy emani MOHIMopuH2y 6KpUmux J1icogoro
POCIUHHICMIO JICO8UX OLIAHOK 30iliCHeHO KapmozpaghyeanHs 30H Oegopecmayii 3 Memoio
i0denmudpixayii ma kapmoepagysamu 301U, Oe 8i00Y8aAIOMbCA 3MIHU 8 1iCOBOMY NOKPUBL, 0COOIUBO
Odepopecmayis. Lla ingpopmayia modxce 6ymu KOpUcHo 015 30IUCHEHHs 3aX00i8 3 OXOPOHU JICI8.
Taxoorc 30iticHeno MOHIMOPUHE DIOPIZHOMAHIMMS MA eKOCUCMEMHUX NOCTLY2, MOOMO OYIHKA BNIUBY
3MIH 8 1ico8oMY OiOMI Ha OIOPIZHOMAHIMMSA MA HAOAHT eKOCUCMEMHT NOCYy2U, MAKi K pe2yIo8aHH s
800HUX pecypcie ma eyeneyesuil 0OMiH. OOHUM 3 20JI08HUX 3A680AHb OOCHIONCEHHS € PO3POOKA
peKomeHOoayitl 015l NPOBAONCEHHS KOHKPEMHUX Oill, CNPAMOBAHUX HA 30epedtCeHHsl IICO8UX pecypcia
Mma CMUMYIIO8AHHA CMAN020 JCO20CNO0APCLKO20 YNPAGNIHHA 3 BUKOPUCAHHAM CYYACHUX

Koueprin Jleonin IOpiiioBuu, kann. nex. Hayk, JOLEHT kadeapu reojesii Ta semueyctporo, Binonepkichkmii
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eeoinghopmayitinux cucmem i 3acobis. Lle mooce exnrouamu 6 cebe BNPOBAONCEHHS MEXAHIZMIB
MOHIMOPUHSY MA 36IMHOCMI 011 1iCO20CNO00APCHLKUX NIONpuemMcme ma Qinii, a maxKoic po3pooxy
cmpameziti 0OXOpOHU JIiCi8, 4 OCMAHHE MOJCIUBE MINLKU NPU CHieNpayi 3 opeaHamu 61aou ma
2POMAOCOKUMU OP2AHI3AYIAMU, A MAKONC 3 HEOEePIHCAGHUMU SPOMAOCLKUMU Op2aHI3ayiamu, AKI
npayioioms y cgepi 1ico8020 YNpasniHHA mMa eKoI02iuH020 MoHImopuH2y. Lle odonomooice
3a6e3neyumu NpaKmuyHe 3acmoCy8anHs pe3yibmamis 00CII0HCEeHHS.

Knrwowuoei cnosa. ceoingpopmayivinuti  Mouimopure, Jnicoguti  Oiom, Oegopecmayis,
CYNYMHUKOBI 0aHi, eKOJ02IYHULL MOHIMOPUHE, 3MIHU 8 TaHOwaApmi, eeoinpopmayitini cucmemu.

Beryn. Jlicu BimirpaioTh HaA3BUYANHO BaXJIHMBY pOJb Yy 30epekeHH1
O10pI3HOMAHITTS, PEryjlOBaHHI KIIMary, 3a0e3NeyYeHHI MPHUPOJHUX PECypciB Ta
HaJaHH1 KIIFOYOBUX E€KOCHUCTEMHHUX mociyr. IIpoTe, J1iCOBI €KOCUCTEMH MO BCHOMY
CBITYy CTUKalOTbCS 3 CEPHO3HMMU BUKIMKAMU, TaKUMH sK Jedopecrtailis, 3MIHU
BUKOPUCTAaHHS 3€MJIi, Ta 3MIHU KJiMary. B ymoBax 3pocTaroyoro THCKy Ha JIiCOBI
peCypCH BaXKJIMBO BJOCKOHAJIUTH METOJM MOHITOPUHIY Ta YIpPaBIiHHSA JiicaMu, 11100
3a0€3MEeYUTH iX CTANICTh Ta BAXKIMBICTH JUIs 30€pEKEHHS IPUPOJHOTO CEPEIOBHILA TA
niaTpuMks )uTTsS Ha 3emuti (Change detection).

['eoindopManiiHUi MOHITOPUHT 3MIH BKPUTHX JICOBOIO POCIMHHICTIO JIICOBUX
TUISTHOK CTa€ BCe OUIbII aKTYaJIbHUM Ta €()EKTUBHUM IHCTPYMEHTOM JIJIS TOCHIIPKEHHS
Ta 3aXUCTY JiciB. Uepkacbka 00J1acTh, pO3TalllOBaHAa B [ICHTPaIbHINA YaCTUHI Y KpaiHH,
Ma€e 3HAa4yHy IUIONLy JIICiB, SIKi BIJITPAIOTh BAXIUBY pOJb Yy 30€peKeHHI
OlOpI3HOMAHITTSI Ta EKOJIOTIYHOMY Oayianci perioHy. OpjHak, Ii JICH TaKOX
MIIIAI0TECA BIUTMBY PI3HUX AHTPOMOTEHHUX Ta MPUPOIHUX (AKTOPiB, IO MOXKE
MPU3BECTH JI0 3MIH Yy IXHOMY CTaH1 Ta PO3MOILII.

VY 1bOMy KOHTEKCTi, BAKOPUCTaHHS PaJlapHUX AAHUX Ta reoiHdopmamiiHux
METO/I1B HAJla€ MOXJIUBICTh €()EKTUBHOTO MOHITOPUHTY 3MiH y JIICOBOMY MOKpPHBI Ta
OLIHKK iXHBOTO BIUIMBY Ha MPHUPOAHE cepemoBuIne. Pamapm Ha cymyTHHKax
J03BOJISIIOTh  OTPUMYBATH 1H(MOpMAII0O MPO CTPYKTYpy Ta BIACTUBOCTI JIICIB
HE3aJIC)KHO BiJl IOTOJHUX YMOB Ta MOPH 00U, 10 POOUTH iX IIHHUM 1HCTPYMEHTOM
U1 MOHITOpUHTY. Takuil miaxia 103BOJISAE HE JIUILIE BUSBISATH 3MIHHU, ajle i pO3yMITH
iXHI IPUYMHK Ta MOXKJIMBI HACIIAKHK JUIs JOBKULIA Ta cycrinberBa (Canty, 2019).

Y panHiii  crarTi MM PO3IJISHEMO  MOKJIMBOCTI Ta  MEpPCHEKTUBU
reoiH(pOpPMaLIfHOTO MOHITOPUHTY 3MiH BKPUTHX JIICOBOIO POCIMHHICTIO JICOBUX
ninstHok  Yepkacbkoi 00JacTi 3 BUKOPUCTaHHSAM paJapHUX JaHUX. MM Takox
PO3TJISTHEMO KIJIIOUOBI aCMEKTH LBOTO AOCTIIKEHHS Ta MOKJIMBICTh BUKOPUCTAHHS
HOTO pe3yJIbTATIB JIJIsl TOKPAIICHHS! YIIPaBJIIHHS JTICOBUMHU pecypcamu Ta 30epeiKeHHS
eKocHucTeM 00JacTi.

[lepexoHIMBUM CBITUYEHHSM €()EKTUBHOCTI BUKOPUCTAHHS KOCMIYHHMX 3HIMKIB
JUISl IPAKTUYHUX 1 HAyKOBHUX IJIEM € TOCTiiHE PO3LIMPEHHS CIEKTpa 3aaad, sKi
BUPIIIYIOTHCSL 3aBISIKA pe3yJibTaTaM OOpPOOKM KOCMIYHUX 3HIMKIB. EQexkTuBHICTH
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3acTocyBaHHA JMaHux [[33 3aiexuTh BiJ TOYHOCTI JAemu@pyBaHHS Ta JOCTOBIPHOCTI
iHTeprpeTanii oTpuManux pe3yapTaTiB. CyuacHi naxi /[33 BONOAIIOTE HEOOXITHUMU
TEXHIYHUMHU XapaKTePUCTUKAMH, IO JO3BOJISIIOTH BUPINTYBAaTH IMUPOKUN CIEKTP
3aBJIaHb, KOCMIYHOTO MOHITOpUHTY JicoBux ekocuctem (Lakyda, 2008; Myklush,
Chaskovskyi, Havryliuk, 2013; Chang, Z., Hobeichi, S., Wang, Y.-P., Tang, X.,
Abramowitz, G., Chen, Y., etal., 2021).

HasiBHICTh aKkTyaJdpHHX 1 TOYHMX JaHHUX IIPO CTAaH JICIB € HEOOXITHOIO
nepeayMoBOI0 I  €(DEKTUBHOrO  YIpaBIiHHA Ta 30€pEeKEHHS  JIICOBOIO
010pI3HOMAHITTA. 3Ha4yHy pOJb y BHpINICHHI 0aratboX NHUTaHb 1H(OpMAaLIHHOT
HiATPUMKH y chepi 30epekeHHs, BIATBOPEHHS Ta IOCUIICHHS POJIi JIICOBUX EKOCUCTEM
BIAICPalOTh JaHl AWCTaHIiiiHOoro 3oHayBaHHsS 3emii (/33). BoHu no3BONSAIOTH
OMEpPAaTUBHO OTPUMYBATH 00’ €KTUBHY 1H(OpMAIlIIO PO CTaH Ta JUHAMIKY JIICOBOTO
MOKPUBY, OIliHIOBaTH O010(13MYHI MapaMeTpu JICOBUX €KOCHUCTEM, BH3HAYaTU
JICIBHUYI Ta TaKCalllifHI MOKa3HUKH JIICOBUX HACAKEHb, BUSBIIATH 1 MOIEpEIKATH
PU3MKHU BiJl BTpATH JicaMu CBOiX (yHKIIM. 3aBISKU 1[bOMY 3HAYEHHS TEXHOJIOTI1H
CIIOCTEPEIKEHHS 32 CTAHOM 3€MHOTO TIOKPHBY 3 KOCMOCY B CY4aCHUX YMOBaX MOCTIIHO
3poctae (Le Toan, et al, 2011; Saatchi, 2011; Khati, et al., 2020; Kraatz, S., et al.,
2022).

AHaJIi3 OCTaHHIX A0CJiIKeHb Ta myOJikaniii. IlepegyMoBr BUKOPUCTAHHS
nanux JI33 BU3HAualOTBhCSA, BUXOASYM 31 CHenM(piKK BHUPINIYBaHUX 3aaad. Tak,
BHUKOPHCTAaHHS PI3HOYACOBUX 3HIMKIB JI03BOJISIE€ BIJICIIJIKOBYBAaTH JIWHAMIKY 3MiH
POCIMHHOTO TMOKPUBY Ta BUSIBUTHU IUIOII, JI€ 3HUKIIM JIICOBI MAaCHBHU a00 BIIOYJIOCS
JIICOBITHOBJICHHS, a TaKoX Oarato iHmMUX 3amad. OCHOBHUMHU TapaMeTpaMu JaHUX
KOCMIYHOT 3WOMKH, SIKI € HIPHUHIMIOBO BAXJIMBHUMH JJIi OTPUMAHHS SIKICHOTO
pe3yabTaTy, BBOKAIOTHCS MMPOCTOPOBE 1 CIIEKTpabHE PO3PI3HEHHS, MTUPHHA TIOJIOCH
CKaHyBaHHSI, epioanuHicTh 3iioMku (Vorster, et al., 2020).

HastBHi migxoau ctocoBHO aemudpyBanHs 1anuXx /33 103BOJISIOTE MOEIHYBATH
CHeKTpajbHy 1H(OpPMAIII0 KOCMIYHMX 3HIMKIB 13 JIOJAaTKOBUMU Habopamu
TeONMPOCTOPOBUX JaHUX, TaKUMHU SIK IudpoBi moaeni penbedy (IIMP), riodanbhi
KapTH 3€MHOTO TIOKPHUBY, JIICOBHOPSAHI KapTorpadiuHi 0a3u JaHUX. Y OUIBIIOCTI
BUIAJIKIB BUKOPUCTaHHS CYMyTHBOI 1H(opmalii 3abe3reyye BUCOKY TOYHICTH 1
JOCTOBIpHICTH KiHIeBOTO pe3ynbraty (Lesiv, 2012; Chen, Laurin, & Valentini, 2015;
Congalton, 2015).

Meta noc/izkeHHs1 TOJNSATaE B TIOKPAIICHHI 30€peKEHHS JIICOBUX PECypCiB,
BU3HAYCHHI (DaKTOPIB, K1 CIPUUYUHSIOTH 3MIHA B JIICOBOMY TOKPHUBI, 1 BUSBIICHHI
croco0iB IXHBOTO MOMEPEHKEHHS Y KOMITeHcallii. TakoxkK, TOCTIPKeHHSI CTIPSIMOBaHE
Ha 3pPO3YMIHHSI BKJIMBOCTI JICIB JUIi €KOCHCTEM Ta CYCHiIJIbCTBAa B IJIOMY 1 Ha
PO3BUTOK €(DEKTUBHUX CTpATET1i 30epeKEHHS IMX MPUPOJTHUX PECYPCiB.
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O0G’exkT J0CTITKEHHSI € BKPHUTI JIICOBOIO POCIMHHICTIO 3€MJII B MeXax
Yepkacbkoi 0051acTi, sIKI pO3TallIOBaHl B LEHTpaibHIN YacTuHl YKpainu. OCHOBHUM
00'€KTOM € JIICH, SIKI BKIIOYAIOTh B ce0€ PI3HOMaHITHI TUIIH JIICIB, BIJ JICIB XBOMHHUX
Ta JIUCTSHUX JIEPEBHUX BU[IB JO PIZHOMAHITHUX PIJKICHUX 1 €HIEMIYHUX BH/IIB
POCIIMH Ta TBApHUH.

JocnipkeHHsT cnpsiIMOBaHE Ha aHall3 3MiH, SKi B1IOyBalOTHCS B JIICOBOMY
MOKPUBI PErioHy JOCHIJKEHHS 3 4YacOoM 4epe3 BUKOPUCTaHHS Cy4YacHHX
reoiHpopMaliifHuXx cucteM 3a pagapaumu ganumu PCA wicii Sentinel-1. [le MoXxyTh
OyTu 3MiHH, TIOB’513aH1 3 JAedopecTaiiero, 3MiHaMA B PO3IOITI JIiCIB, BITHOBICHHSIM
MPUPOJIHUX JICOBUX €KOCHCTEM TOIIO. Tako 00'€KTOM AOCTIIKEHHS € eKOCHCTEMU
Ta OlOpI3HOMAHITTS, SIKI 3aJ€KaTh BiJ JIICOBOTO MOKPUBY, a TAKOXK €KOCHCTEMHI
MOCJIYTH, SIK1 JIICH Ha/Ial0Th CYCIJIbCTBY.

BaxxnuBum aciektom 00'ekTa 10CiiKeHHs € Yepkacbka 001acTh sIK KOHKPETHA
TEPUTOPIS, KA IM1/1/aBaJIacs BIUIMBY PI3HUX aHTPOMOTEHHUX Ta MPUPOTHUX (PaKTOPIB.
AHaJi3 J11COBOTO MOKPUBY Ta HOT0 3MIH Ha 11 TEPUTOPIT HAJIa€ MOKIUBICTh PO3YMITU
BIUIUB 1IUX ()aKTOPIB HA IPUPOJIHE CEPEOBUIIE Ta CYCIIIBCTBO B TAHOMY PETI1OHI.

Marepiaau i MmeToau gocaimxenb. Marepiaan. Pagapui nani: Bukopuctanas
pajapHuX JaHUX BiJ CYMYTHHKIB, Takux sk Sentinel-1, € kimodoBUM enemMeHTOM
nocaimxeHHs. Li qani HagaroTh iHGOPMAIIiIO PO BIACTUBOCTI JICOBOTO MOKPUBY, TaKi
SK BUCOTA JIEPEB, IIUIBHICTh Ta CTPYKTYpa POCIUHHOCTI.

I'eonpoctopoBi nauni. I'eorpadiuni iHpopmariiiai cucremu (I'IC) HamaroTh
MOKJIUBICTh OOpOOKH Ta aHaJIi3y reONMpOCTOPOBUX JAHUX, BKIIFOYAIOYH KapTorpadiuHi
naHi, i poBi MojeNl peabedy, KOOPAUHATH TOCTIKYBAHUX JIICOBUX JIUISTHOK Ta 1HIII
reogani (QGIS).

IMonepenni nami Ta mkepena ingopmanii. I[lonepeani naHi npo JicoBuit
MOKPUB, 3MIHM B HbOMY Ta IHIII CTPYKTYpPHI JaHi OPO JOBKULISL MOXYTh OyTH
BUKOPUCTaHI JIsl IOPIBHSIHHS 3 PE3yJIbTaTAMH MOHITOPHUHTY.

Metoau. O0podka Ta aHadi3 pagapHux aaHux. PamapHi maHi miggaroTbes
o0OpoOr11i, BKIOYatouu KamiOpyBaHHS Ta (umbrpaniro. Jlam mpoBOAWTHCS aHami3
CUTHAJIIB, 11O JI03BOJISI€ BUBHAUMUTHU BIACTUBOCTI JIICOBOI'O MOKPUBY Ta 3MIHU B HHOMY.

Knacudikamis 1 cermenTanisi: 3acToCyBaHHSI alTOPUTMIB Kiacudikalii JaHuX
pamapy mis imeHTudikaiii pi3HUX THUIMIB JIICOBOTO MOKPHUBY Ta 30H Jedopecrarrii.
CermeHraliist 300pakeHb MOXE BUKOPUCTOBYBATHCS JIJIs1 BUALICHHS] OKPEMUX 00'€KTIB
Ta 30H B IHTEPECYIOUUX TIISTHKAX.

['eocTarucTrynmii anamni3. ['eocTaTUCTUYHI METOIM MOXKYTh BKJIIOYATH aHAJI3
IIPOCTOPOBOi ABTOKOPENSALIi Ta 1HIN METOAM JUIsi BUBYEHHS PO3MOJLTY 3MIH Y
JIICOBOMY TTOKPHBI.
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MopenroBaHHsl Ta MPOTHO3YBaHHS. MOJIENIOBaHHS MOXKE€ BHKOPHUCTOBYBATU
CTaTUCTUYHI Ta reoiH(OpMAIliiiHI METOIU JIsl MPOTHO3YBAHHA MOKJIMBHUX 3MIH Y
JICOBOMY IMOKPHUBI HA OCHOBI ICTOPUYHUX JTAHUX Ta aKTyaJIbHUX TPEH/IIB.

['eoindopmartiiinuii anamis. ['eoindopMariiitii CHCTEMH BUKOPUCTOBYIOTHCS AJIs
KapTorpadyBaHHs pe3yJIbTaTiB Ta Bidyamizallii JaHuX, CTBOPEHHS TEMAaTUYHUX KapT Ta
anamizy mpocropoBux 3B's3kiB (Filipponi, 2019; Flannigan, Stocks, Turetsky, &
Wotton, 2009; Fore, Chapman, et al., 2015; James, 2013).

MeTo07I0TiYHy OCHOBY NPOBEACHHX OCIIDKCHb CKJIQIA CydacHI METOIU
aemrdpyBaHHs CyMyTHHKOBUX 3HIMKIB. Ilin wac 300py iH(opmarii BUKOPUCTAHO
METOJIM BHIMAJKOBOI cTpaTH(ikoBaHOI BHOIPKHM Ta Bi3yalbHe JAemudpyBaHHs
BUOIPKOBUX OJIMHMITH 32 3HIMKaAMU HaJIBUCOKOTO ITPOCTOPOBOIro po3pizHeHHs. [1i1 yac
1udpoBoi O0OpPOOKM CYMYTHUKOBUX 3HIMKIB BHKOPHUCTOBYBAJIHUCS aQJITOPUTMU
MaIlIMHHOTO HaBYaHH:, 30kpemMa SAR Sentinel-1 ta Earth Engine (Sentinel-1).

Pe3yabTaTtu gociipkenHs Ta ooropopents. Illonepeane o0pod1eHHsT JaHNX
cucrtemoro Sentinel-1. [{nsg BuxoHaHHS reoiH(OPMAIIHHOTO MOHITOPUHTY 3MIH
BKPUTHX JIICOBOIO POCIHMHHICTIO JIICOBUX JUITHOK Yepkachkoi obOmacti Oyso
Bukopuctano gaHi SAR Sentinel-1. L1 nani 1ocTynHi A4 3aBaHTaKeHHA Ha caiTi ESA
(Small & Schubert, 2008), mporte, OCKIIBKH JOCIIIPKyBaHa TEPHUTOPIS HE
MMOKPUBAETHCS OJIHIEIO CIICHOI0, TO B TAKOMY BHITJIKy HEOOX1JTHO 3aBaHTAXyBaTH Ta
00poOnsiTu nexinbka cieH. [lo6 He 00pobnaTu okpemi ciieHH, 00poOKy manux SAR
Sentinel-1 Oysio BHMKOHaHO 3a JOMOMOTOK0 MIaThopMu «xMapHUX» o0uucieHb GEE

(puc. 1).
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Puc. 1. Po6ora B Google Earth Engine

Earth Engine — e mnatdopma s HayKOBOIo aHaii3y Ta Bi3yai3allii HabopiB
TeOMPOCTOPOBUX JAHUX ISl aKaJACMIYHUX, HEKOMEPIIIHHUX, JUIOBUX Ta JCpKaBHUX

kopuctyBauiB. Earth Engine po3wmimiye cymyTHuUKOBI 300pakeHHs 1 30epirae ix y
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3arajibHOJIOCTYITHOMY apXiBl JIaHMX, SIKUM BKJIFOYAE 1ICTOPUYHI 300paKeHHS 3eMill,
OTpUMaHi OUIBII HIXK 32 COPOK POKIB. 300paKeHHsI, 110 OTPUMYIOTHCS IIOHSA, MTOTIM
CTaIOTh JOCTYITHUMU JJIS IHTEJICKTYaIbHOTO aHAJI3Y JaHHUX y TJI00AIBHOMY MacIiTadi
(Google Earth Engine).

AJITOPUTMH BHUSIBJIEHHSI 3MiH BKPHUTHX JIiICOBOI0 POCJMHHICTIO JICOBHX
aiissHoK. IIOBTOpHI 3HIMKM JarOTh 3MOTY OIIIHUTA 3MIHM B TUIl abo cTaHi
noBepxHeBUX 00'ekTiB. Lle oauH 3 HAWBAKIIMBIIIMX BHUAIB aHAII3y B JUCTAHIIHHOMY
30HJyBaHHI, KM 3a3BUYail Ha3MBaIOTh BUSIBJICHHSM 3MiH. barato 3 mux aHaii3iB
BUKOPHUCTOBYIOTh 300paXeHHsA, OTpPHUMaHI B JBa MOMEHTH 4Yacy, BIIOMI SIK
OiTemMnopanabHE BUSBICHHS 3MiH, II0O € OCHOBHOIO TEMOIO IILOTO po3ainy. OmgHak
JeAalll 4YacTime OUTbII JOCTYIHI 4acoBl PSAAM 300pakeHb HAJAIOTh MOKIIMBICTD
BUSIBJIICHHS pi3HOYacoBuX 3MiH (Breiman, 2001; Holtzman, et al., (2021).

[TopiBHSIHHA 300pakeHb Micig KiIacudikaiii KOKHOTO 3 HHUX HA3UBAETHCS
BHSBJICHHSIM 3MIH Micis Kiacudikalii, ke MoJIsrae JIMIIE B MOPIBHSAHHI JIUISI TIEBHOTO
MICIISI IPUCBOEHOTO KJIacy Ha OJHIA KapTi 3 MPUCBOEHHM KJIACOM Ha 1HIIIN KapTi.
He3Baxatrouu Ha Te, 10 115 onepailist € mpoctuM pactpoum ['IC-ananizom, BOHa 4acTo
HE € MepIIMM BUOOPOM OUIBIIOCTI aHAMITHUKIB. Lle MmoB'si3aHO 3 TUM, IO TOYHICTh
pe3yJIbTaty, sk IPaBUIO, HU3bKa, OCKIIBKH BiH BKJIIOYA€E Oy 1b-5IK1 IOMUJIKH, IPUCYTHI
y BUXIJTHUX KJIacU(]iKallisiX ampOKCUMYEThHCS SIK TOOYTOK 3arajibHOI TOUHOCTI OKPEMUX
KJacudikarii.

YacTkoBO uepe3 HU3bKY TOUHICTh BUSIBJICHHS 3MIH Micis Kiacudikarlii, aHami3
CHEKTpaJIbHUX 3MiH MiXk JIBoMa (200 OIbIe) 1aTaMu, SKU HA3UBAETHCS BUSBICHHSIM
CHEKTpaJbHUX 3MIH, YAaCTO HA/AalOTh NEpeBary JUisl aHali3y TPAaJAULIMHUX ONTHYHHUX
300pakeHb (a He JIIIApHUX YU PaJapHUX JaHuX ). HezanexxHo BiJl TOro, YU € OJJMHULICIO
aHai3y MIKCENb, OKOJULA, PI3HOYACOBUM CETMEHT a00 HaBITh (PIJIKO) CIEKTPATIbHUN
KJIac, JYyXX€ BaXJIWBO JOTPUMYBATUCS €TalliB MiJATOTOBKH 300pa)K€HHsI, 5Kl
MIHIMI3YIOTh CUTHAJ B1JI Bapiailiii, 10 MOXYTh OyTH CIUTyTaH1 3 CATHAJIOM BUSBJICHHS
3MiH, IKMI HaC IIKaBUTh. B ijeaii e o3Havae, 1mo 300pakeHHs, K1 IOPIBHIOIOTHCS, €
takumu (Schmitt, et al., 2008; Shao & Zhang, 2016; Sinha, et al., 2015; Sun, G., et al.,
2011; Treuhaft, 2004):

1. OTpuMaHi 3 0OJTHHX 1 TUX camMuX a0o0 J00pe BiKaiOpOBaHUX JATUYHKIB, B OJIUH
1 TOM cammii yac 700U, 3 OJTHAKOBUM MUTTEBUM ITOJIEM 30pYy Ta KyTOM OTJISTY.

2. JIns MIKPIYHOTO aHaii3y — JlaHl, OTPUMAaHI MPOTATOM OJHOrO CE30HY, 00
MiHIMI3yBaTH PO301KHOCTI Yepe3 (PeHOJIOTIuHI 3MIHHU.

3. lo6Gpe cymicHO 3apeecTpoBaHi, 6a)kaHO 3 TOUHICTIO JI0 IBOX JACCATUX TKCEIIS
abo MeHIIe.

4. be3 xmap B 30H1 aHAJI3Yy.

5. 3 mompaBKOrO Ha BIAOUTTS BiJl BEpXHIX IapiB arMocdepu abo (kpaiie) Bia
NMOBEPXHi (HUKHIX IIapiB aTMOochepn).
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6. BinpH1 Big IHIIMX yMOB, SIKI HE BBa)KAIOTHCS YAaCTUHOK CHUTHANY, IO
CTaHOBUTH 1HTepec. [IpukiagamMu OCTAaHHBOTO IYHKTY MOXYTh OYTH HasBHICTb
BIIMIHHOCTEW y BOJIOTOCTI IPYHTY TNPH OIIHII 3MiH Y HAMETOBOMY MOKpPHUBI1 JIICOBHX
BOJHO-00JIOTHUX YTilb a00 BIAMIHHOCTI y JaTax 30UpaHHs BPOXKAIO MPH OIHIN 3MiH
y POCIMHHOMY TTOKPHB1 HA OCHOBI 3HIMKIB, OTPMMaHUX BOCEHH.

Metonu BUSIBJICHHS CIEKTPaJbHUX 3MiH MOXHaA KiacudikyBaTu (HE
B3aEMOBUKIIOYHO) 3a TakuMHU piBHsAMHU: (1) Bi3yasibHa 1HTeprperaris, (2) aaredpa
300paxeHb, (3) mepeTBOpeHHs/3MeHIIeHHsT JaHux, (4) knacudikamis 1 (5)
cratucTiyHi. OnHcaHi TYT KaTeropii 1 METOU € MOMINPEHUMH SIK Y TOCI1PKEHHSX, TaK
1 B 3aCTOCyBaHHI AMCTAHLIWHOTO 30HAYBaHHS, aje BOHM B XOJHOMY pa3l HE €
BruepranMu (Whitman, et al., 2018).

BisyaiabHa inTepnperanis. [lopiBHsAHHS 300pakeHb JBOX JaT — 1€ 3aBXAU
nepiie, 3 Yoro CIij] MOYMHATH, 1 HOTo JIETKO BUKOHATH 3a JOIIOMOTOI0 OJIHIET 3 TPhOX
0a30BUX METOJUK. Y MEPIIOMY BHUIIAJKY , BIIIOMOMY SIK KOMIIOHYBaHHS P13HOYACOBHUX
KOJILOPOBUX 300pakeHb, JIBa BIAMOBIAHI PaJiOMETPUYHO BIAKATIOpOBaHi Ta CHLIBHO
3apeeCTpOBaH] 300pa)KEHHS CMIOYAaTKy KOMIOHYIOThCS (KOJU BCl CMYTH Bij 000X AaT
CKJIQJJal0ThCA B OJIHE 300pa)K€HHs), a MOTIM ISl B1IOOpa’KEHHS BUOMPAIOTHCA CMYTHU
B1Jl pI3HUX JAaT, 00 MIJKPECIUTH 3MIHY 1HTEpBAIy MK HUMHU. Y JpPYyromy METOl
300pak€HHS HE CKJIAJaloThCs, a BIIOOpaXarOThCS 3 OAHUM oOjHE Ha oxHe. Jlns
Bi3yaumizallli 3MiH MOXHa BUKOPHUCTOBYBAaTH IHCTPYMEHTH, JIOCTYMHI B OUIBIIOCTI
MakKkeTiB 00pOOKH 300pakeHb, 30KpeMa, TIPOBOIUTH MAJIBLIEM IO OJHOMY 300paKEHHIO
1 IEpEeXO0IUTH BiJ OJHOTO 300paKeHHs /10 1HIIOr0. TpeTiit MeTo 1 MoJIsATaE B TOMY, 1100
MPOCTO MEPEryiAlaTi CIUIBHO 3apEeeCTPOBaHI 1 T€ONPUB’sA3aHl 300pakKeHHs MOpyHY,
BUKOPUCTOBYIOUYH TUITOBI IHCTPYMEHTH NAHOPAMYBAaHHSI, MACIITA0yBaHHS 1 HABEJICHHS
Kypcopy s ijaboBoro anamsy (Wicks, et al., 2018).

OpHi€ro 3 OCHOBHUX LIUIEH Bi3yalbHOI IHTEPIIPETALlli YACTO € I0IIOMOra y BUOOpi
HaWKpaIuXx METOJIIB BHUSBJIICHHS 3MIH BIAMOBIIHO 10 ILUJICH aHami3zy. Y JIesIKux
BUIIAJIKaX, OJIHAK, 116 MOKe OyTH MEXaHI3MOM, 3a JOMOMOIOI0 SIKOT'O MPOBOAUTHCS
aHaJi3. B ocTaHHbOMY BUIIQ/IKy YaCTO BUKOPUCTOBYIOTH MOTNIEPEIHE OLIM(PPYBaHHS IS
BUSBJICHHS Ta Kiacudikaiii 3MIH MIXK 300paXeHHSIMHU. Y JeAKUX BHITQJKaX
MPOBOJIUTHCA IHTEpIIpeTallisi BUOIpKU TOUOK. OJIHAK y OyIb-SIKOMY BUMAJAKY aHAITUK
MOXE€ BHUKOPHCTOBYBATH €JIEMEHTH IHTEpIpeTalli 300pakeHb, OKpIM BIJITIHKY
(Hampuknan, TEKCTypy, TiHI, BI3epyHOK, (popmy, po3mip i acouiauii; ['maBa 6), y
MO€THAHHI 31 3HaHHSAM 00JacTi 3aCTOCYBaHHs, IO Ja€ 3MOTYy OTPUMATH JIy>K€ TOYHI
pe3ynbTaTH (xo4a 11e ¥ TPYJOMICTKUH 1 Cy0'€KTUBHUHN TIPOIIEC).

Auredpa 3o00paxkenb. B anreOpi 300paxkeHb apudmerwuHi omnepartii
3aCTOCOBYIOTBHCS /IO BIAMOBIAHUX MIKCEIIB KOYKHOTO 300paKeHHsI, a 300paKeHHS 3MiH
(bopMyeThes 3 OTPUMAHKUX 3HaYEHb. [CHy€e 6arato MOXIMBUX anreOpaiyHUX OmNeparii,

ajie HAMMOIIMPEHIIMMHU 3 HUX € audepeHIlitoBaHHsS 300pakeHb, CITIBBIIHOIICHHS
166



300pakeHb, €BKJI1JI0BA BIJICTAHb Ta aHaJli3 BEKTOpa 3MiH.

Po3pi3HeHHs! 3HIMKIB, OCOOJMBO 3 BUKOPHUCTAHHSM IHJEKCIB POCIMHHOCTI, €
OJIHUM 3 HalnomupeHimux (i Hale()eKTUBHIMINX ) METO/11B BUSIBICHHSI CTIEKTPATBHUX
3MiH. BiH nosisirae y mpoctoMy BUIICHHI OJTHIET a00 JEKUTHKOX CMYT 3 OJHIET 1 TiET XK
cMyTHU (CMYT) Ha OJHIN 1 Till K€ TepUTOpli, OTPUMAHUX Yy PI3HI JaTU. 3HAYEHHS, 1110
JOPIBHIOIOTh 200 OJU3BKI 0 HYJS, 1MeHTU(IKYIOTh IMIKCENi, SKI MaloTh MO10HI
CHEKTpaJbHI 3HAYCHHS, a OTXE, WUMOBIPHO, HE 3a3HAJU >KOJHHMX 3MIH MiX JBOMa
naTaMu. AHaJIITUK TTOBUHEH BKa3aTH JIESIKE MOPOTrOBE 3HAYEHHSI, YACTO €BPUCTUYHO,
3a SIKMM 3MIHU BBaXXAIOThCS TaKWMH, IO BIAOyJHUCS. Pe3ynbpTatél qy’ke 4yTiwBI 110
00paHOTOo MOPOTOBOTO 3HAYCHHSI, TOMY YacTO 0a)KaHO BUKOPHUCTOBYBATH 00’ €EKTUBHUMN
nportiec s ioro Bubopy (Yu, & Saatchi, 2016).

[Ile oaHWM TMOMYJSIPHUM METOJOM BHSBJICHHS 3MIH € BHU3HAYCHHS
CIIBBIHOIIIEHHS JIBOX CMYT, OJ[HA 3 SIKUX JATY€ThCS OJIHIEIO AATOO 3HIMKA, a 1HIIIA €
CMYTOIO B TOMY 3K Jliara3oHi, ajie OTpuMaHa 31 3HIMKY 1H1101 gaTtu. [Ipoctuii yncnoBuii
MPUKJIA] 3 BUKOPHUCTAHHSIM JIBOX 3HIMKIB Landsat moke mpoutocTpyBaTtu Il JiBa
nigxomu (Fore, et al., 2015; James, et al., 2013; Joshi, et al., 2015; Keller, Palace &
Hurtt, 2001). Ha nepmoMy 3HIMKY MH Maemo IMiKcelnb y Kjaci Jc 3 HUPPOBUMH
Homepamu 100 1 24 y OmmkHbOMY i1H(pPAYEpPBOHOMY 1 YEPBOHOMY Jlama3oHax,
Bi/noBiiHO. Ha npyruii nenb nudpoBi 3HAYSHHS JJI IIBOTO K TIKCes (Ternep y Kiaci
«MICTO» ab0 «ronuii IPyHT») CTaHOBIATH 61 1 36 y OnuxHHLOMY 1HPpPauepBOHOMY
(NIR) 1 uepBoHOMY Jniama3oHax, BimoBigHO. [[oquBUMOCH Ha PI3HUINIO 300pa’KEeHb Ta
CHIBBIAHOIIEHHS 300pakeHb JJIsi OMIMKHBOTO 1H(pPauepBOHOTO Aiama3oHy. Piznuis
300paxenb Oyzae: 100 — 61 = 39. CniBBigHolIeHHS 300paxkens oyne: 100 ~ 61 = 1,64.

Temep, 1O CTaHEThCS, SKIIO MU 3aXOUYEMO OI[IHUTH BEJIMYMHY 3MIH 3a
JIOTIOMOTOF0 O1JIBIII HIXK OJTHOTO Aiana3ony? OJHHUM 13 TOMIMPEHUX 3aC001B JIJIsl IbOTO
€ eBKJIJI0Ba BijacTaHb. [lpocTimie Kaxyuu, el pO3paxyHOK € HIYMM I1HIIMM, SIK
KBaJpaTHUM KOPEHEM 13 CyMH KBaIpaTiB BificTanei. [loBepTatouucsk 10 monepeaHbporo
MUKy, 0a4uMo, 110 PI3HUIIS B YEPBOHINA CMY31 JUIsl I[HOTO MIKCENs] CTAHOBUTH 24 -
36 = -12. OTxe, KBaApaTHUI KOPIHb 3 CYMH KBaJpAaTiB BIJCTAHEH MK IIMMH JIBOMA
BEKTOpPAaMHU 3HAYCHb SICKPABOCTI JIOPIBHIOE:

D =/(39) +(~12)° =/1665 = 408.

Y MatpuuHiil popMi €BKII10BA BIICTAHb MA€ BUTJISL;

Dz\/(xl—xz)'(xl—xz), 1)

Jie X — IIe 3HaYeHHs SICKPABOCTI a00 BEKTOP BIAOWUTTS IJIsi TAHOTO IMIKCENs, a

IITPUX MPEACTABISE TPAHCIIO3UIIII0 MATPHIIL. 3aCTOCYBABIIY 1[I0 POPMYITY 10 HAIIOTO
NpUKJIaay, MU OTPUMAEMO:
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D=0 %) (% %) = [[39-12] *, | =\[(39) +(-12)" =i665 = 408.

EBKitiioBa BifcTanb, OJHAK, Aa€ JHUIIEC BEIUIUHY OaratrocMyroBoi 3Miaw. 1o,
AKIIO MM TaKOXK XOYEeMO 3HATH HANPSIMOK 3MIHU? Y 1IbOMY BHUIAJKY MOTPIOEH aHai3
BEKTOpa 3MiH (IMAMHOXHHOIO SKOIO MOXXHa BBa)XKaTH €BKJIIJIOBY BiJCTaHb). L[ro
orieparlito Hakpare BuBuatH rpadiuyno. PosriasHemo puc. 2, Ha SKOMY JBa IIKCe,
SIK1 MU JIOCIIJIKYEMO, 300pakeHi K BEKTOPH 3 IIU(DPOBUM 3HAUCHHSAM y OJHMKHbOMY

iH(ppauepBOHOMY Jl1ana3oH1 Mo ocl Y 1 HU(POBUM 3HAYEHHSAM Y YEPBOHOMY JIiara3oHi
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50 - 36, 61

(08
40

fAckpasicTb y
onumxkHbomy 4 pianasoi

=1 T T T 1
O 10 20 30 40
AckpaBicTb v HepBOHOMY Aiana3oHi

Puc. 2. 3mina BekTOpiB.

JIBa mikcem moka3aHl $K BeKTOpH. LludpoBi 3HaYeHHS B ONMKHHOMY
iH(payepBOHOMY Jiania30H1 YTBOPIOIOTH BIiCh Y, a Y UepBOHOMY Jiana3oHi — Bichk X. Kyt
MIDXK BEKTOpaMH JOPIBHIOE O

KyT M1k BekTOpaMu JOPIBHIOE 0. 1 BA3HAYAETHCS SIK:

o = arccos XX : (2)
]+ [
e
X X, = ZXLan,n =X X T XX, T X XK (3)
i-1

SAKUW € CKaJSIpHUM JOOYTKOM JBOX BEKTOpPiB. /[ Hammx ABOX BEKTOPIB
CKaJISIpHUN JO0O0YTOK Oy/ie HACTYTHUM:

__[100]fe1
%% o |l 36

3a3HauyuMo, 110 MTPU BUKOPUCTAHHI paJapHUX JAHMX, sIKI OyAyTh BUKOPUCTAaHI B
JaHii poOOTi, B IKOCT1 KaHAJTIIB MOKYTh BUKOPUCTOBYBATUCH Pi3HI MOISPHU3ALLLi.

=100-61+24-36 =6100 + 864 = 6964 .

[HImMM 4sieHOM piBHAHHS (2) € JOBXXHHA BEKTOPa (TaK0X HA3UBAETHCSI HOPMOIO),
sKa BU3HAYAETHCSA SIK CyMa KBaJpaTiB €JIE€MEHTIB BEKTOpa, TOOTO:

IX| =x +x5 +...x¢. (4)
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I[J'ISI HalmuXx ABOX B@KTOpiB JOBKWHHU BUTTEJAaOTh HACTYIITHUM YHUHOM:

100

Pl =,

=100* + 24> =10000 + 576 =10576

1
36‘ =61° +36” =3721+1296 =5017.

3ayBakMMO, IO JIOBKMHA JIBOBUMIPHOI'O BEKTOpA ) — 1€ IMPOCTO TIMOTEHY3a,
obunciena 3a Bigomoro Teopemoro Ilidaropa. IlimcraBuBIM J00YTOK TOYOK 1

%l =

JOBXKWHU BEKTOPIB Yy PIBHSAHHSA (2), M MOYKEMO OOYHCIUTH KyT MIXK JBOMa BEKTOpPaMHU
HACTYITHUM YMHOM:

Q = arccos IR I arccos[ 6964 j — arcoos (0.45) 635
1% +[|% 10576 +5017

[ToguBuUMOCS Ha 11€ 3 TOUKHU 30py 3MIHU TEPUTOPIi (HAPUKIIA/, JICIB), IKY MU
HaMmaraeMmocsi BUSBUTH. EBKIIIIOBa B1ICTaHb MIXK JIICOM 1 MICTOM a00 TOJIUM IPYHTOM
ctaHoBuTh 40.8, mo gae BeauuuHy BekTopa 3MiH. KyT MK JBOMa BEKTOpaMu
ctaHOBUTH 63.5°. Tlomanmpmiuii aHami3 3MiH MDK BEKTOpaMU MOKHA MPOBOJUTH
pI3HUMHU crioco0aMM, HAMPUKIIAJ, IUISIXOM BCTAHOBJICHHS MOPOTOBUX 3HA4YE€HbL a0o
KJacudikarii.

I'eoindopmaniitnnii aHa i3 3MiH BKPUTHX JIiCOBOK POCJMHHICTIO JIICOBUX
AITHOK YepKaniuHu 32 paJjapHUMU JaHUMU. J[J1s1 BUKOHaHHS reoiH(opMaIliitHoro
aHaii3y 3MIH BKPUTHX JIICOBOIO POCIHMHHICTIO JIICOBUX MAUISTHOK Yepkarmuau
BukopuctaeMo nani PCA wicii Sentinel-1, mo npamtoe Ha yactoti 5.405 I'Tnp (C
nianazoH). L1 mani 3HaxomsThcsa y BiakpuTomy aoctyni Ha caiiti ESA (Small &
Schubert, 2008).

Komnexkris Sentinel-1 mictuts yci ciuienn GRD (Ground Range Detected). Koxxna
CIIEHa Ma€ OJHYy 3 3-X MPOCTOpOBHX po3pizHeHHocTer (10, 25 abo 40 mertpiB), 4
KoMOiHamii miama3oHiB (IO BIAMOBIMAOTH TOJSIpU3AIi CIEHH) 1 3 PEKUMH
iHCTpYMeEHTY. 3araiom Sentinel-1 mpairroe B 40TUPHOX EKCKITIO3UBHUX PEKUMAX 300py
(puc. 3):

= Stripmap (SM) — xapra cmyT;

= |nterferometric Wide swath (IW) — inTephepomMeTpudHUil peKUM HIUPOKOT
CMYTH;

= Extra-Wide swath (EW) — nagmupoxka cMmyra;

=  Wave (WV) — xBus.
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Flight Direction
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~700 km
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Wave Mode

Interferometric Wide Swath
Mode

Puc. 3. Pe:xkumu po6otu Sentinel-1

Mu BuKOpHCTaNIU J1aHl, oTpuMaHi B pexxumi IW. InTepdepomMeTpuyHuil pexxum
mupokoi cmyrd (IW) € ocHOBHUM pexxuMoM 300py AaHUX Ha CyIIl Ta 33J0BOJIbHSE
OUIBIIICTh BUMOT JI0 00CiIyroByBaHHs. BiH oTpumye pani 3 miamazoHoMm 250 kM i3
MIPOCTOPOBOIO PO3AIIBHOIO 37aTHICTIO 5 M Ha 20 M (oHOpa3oBuil neperisiya). Pexxum
IW  ¢ikcye Tpu migcMyru 3a JOMOMOIOI0 CIOCTEPEKEHHS 3a MICIEBICTIO 3
nporpecuBHuM ckanyBaHHsIM SAR (TOPSAR). 3a monomororo metoauku TOPSAR,
OKpIM KEepyBaHHsI IPOMEHEM Y Jiana3oHi, K y ScanSAR, npoMiHb TaK0X €1EKTPOHHO
KEpYEThCS BIJl 3a/IHbOI JO MEPEAHBOI YACTUHU B a3UMYTAIILHOMY HANpsSMKYy IS
KOYKHOTO CIUIECKY, YHHUKalOuu (PECTOHYACTHX 1 B pe3yJbTaTl OAHOPIAHY SIKICTb
300pakeHHsI 10 BC1i CMy3i

[Mpunagn SAR Sentinel-1 C-piama3ony miaTpUMYyIOTh poOOTY B OJHIN
noysipuzarii (HH a6o VV) i1 monsivniit nomspuzarii (HH+HV a6o VV+VH),
peaitizoBaHi yepe3 OJIMH JIAHIIIOT Tiepeadi (3 MOXKIIMBICTIO iepeMukanHs Ha H a6o V)
1 IBa mapa’lesbHi JaHoru npuiomy s H 1V nonsipusarris.

KoxHa cleHa TakoXX MICTUTh JIOJAaTKOBY CMYTY «KYyTIB», fIKa BKJIIOYA€
MpUOJIM3HUI KYyT MaIHHS BiJ €JIICoifa B Tpagycax y KOKHIM TOYIII.

KoxHa ciieHa OyJia nonepeaHbo 00pooiieHa 3a gormomororo Sentinel-1 Toolbox
3a JIOTIOMOT'0K0 TaKMX KPOKIB:

1. BunaneHHs TEMJIOBOIO IIyMY.

2. PamiomerpuyHe KaniOpyBaHHS.

3. Kopekmis penvedy 3a momomororo SRTM 30 a6o ASTER DEM nns
oOnactedd, mo mnepeBullyoTh 60 rpagyciB mmpotu, ne SRTM HemocTynHui
(Yordanov, & Brovelli, 2021).

OcTaTouH1 3HAYEHHS SICKPABOCTI PaJ10JIOKALITHOrO 300pa’KeHHS, BUIIPABJICHI
Ha MICLEBICTh, 3a3BHYail BHUPAXaIOThCs B 09 (CUIMa-HYyJb), IO € 3BOPOTHHUM
PalioNOKAIiHAM PO3CIIOBAHHAM HA OAMHUIIO miom. OmuHULE oy € [M%/M7],
BUpaxeHl B naenubenax (nb) 3a momomororo jorapu(pMidHOTO MacIITa0yBaHHS.
CranmaptHa ¢dopmyna uisi OOYMCICHHS 0p HAa OCHOBI aMIUTITYAW 3BOPOTHOTO
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pOSCiIOBaHHﬂ TakKa.:
0" =10-1g(DN?)+K, 0.1)

ne DN — nudpoBe 3HaueHHs MiKceNiB 300payKeHHS, BUMIPSIHE B 300pakeHHI1
amruritynu SAR (tounimie, cepeHe 3HAYCHHS MIKCEIB JIsl TPYTIH MTIKCEIB).
SIK110 1aH1 HaJaloThCS K MOTYKHICTH 3BOPOTHOTO po3citoBaHHS (1€ DN power =
[DNampiituce]®), popmyna Burismae rak:
0'°=10-|g(DN)+K, (0.2)

ne K — xoedimieHT KamiOpyBaHHS, SKAH 3MIHIOETBCS 3aJ€KHO BiJ
BUKOpHCTOBYBaHOro natunka SAR 1 nponecopnoi cuctemu. s Sentinel-1 K = 0.

Jlnst Teputopii AOCTIKEHHS TOCTYMHI ClieHu 3 noJisapuzaniero VV ta VH. Mu
CTBOPIOBAJIM MO3aiuH1 300pakeHHs 3HIMKIB Sentinel-1 13 3acTocyBaHHSM MeIIaHHOTO
¢binpTpa.

st reputopii Uepkacwkkoi obsacti 3HiMmkd SAR Sentinel-1 nqoctymni 3 2015 p.,
a Ha MOMEHT JOCII/PKeHb OyJiM JOCTYMHI 3HIMKH 3a 2022 p., TOMY € MOXJIUBICTb
BHJILJTUTH JIICOBKPHUTI TUTOITI Ta 1X 3MiHH BpoaoBxk 2015-2022 pp. Ha puc. 4 mokazane
MenianHe 3o00paxenHs VH nmomspuzanii 3a 01.05-31.08.2022, a Ha puc. 5 — 3HIMOK
Google Earth Pro 3a 2022 p.

Puc. 4. Mo3aika 3HIiMKIiB

_ Puc. 5. 3uimoxk Google Earth Pro 3a
Sentinel-1 VH noasipu3anii 3a 2022 p.

01.05-31.08.2022

Ha puc. 6 Ta puc. 7 nmoka3ani mo3aiku 3HimMKiB Sentinel-1 momxsipusarii VV ta
pizaumi nmonspusaiii VV-VH, BignosigHo, 3a 01.05-31.08.2022. bauumo, mo Ha
HaBeneHux Mo3aivHuX PCA 300pakeHHSIX JIICH BUIISIOTHCS TIO-PiI3HOMY.

[Ipu nonspusanii VH 1icOBKpHTI MIIOMII MOKA3aHi CBITAMMH BigTiHkamu (o° = -
15) 1 CyTT€BO KOHTPACTYIOTH 13 OTOUYIOUHMH €JIEMEHTAMH JIaHIIa(TiB.

[Ipn mnonspuzamii VV JICOBKPUTI IUIONI BUIUISIOTHCS JIOCUTh CKJIAIHO,
OCKIJIBKH ¢J1a00 KOHTPACTYIOTh 13 OTOUYIOYMMH 00’ ekTaMu (o° = -9).
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Puc. 6. Mo3aika 3uimkiB Sentinel-1 VV noasipuzamii 3a 01.05-31.08.2022

Puc. 7. Mo3aika 3nimkiB Sentinel-1 pizuuni noaspusauiii VV-VH 3a
01.05-31.08.2022

[Ipu piznui nongpuzamii VV-VH nicoBKkpuTI Mol MaroTh TEMHUM KOTIp 1
BHCOKHI KOHTPACT i3 oTouyrounMu 06’ exktamu (o° = 5.5).

OTpuMaeMO KOMIMO3UTHE 300pa)KE€HHS 3 HaBEIACHUX 300paKEeHb PIZHUX
nossipuzariiii. [loganeiry 06poOKy BUKOHYBAaTHMEMO B MPOTPAMHOMY 3a0e3MeUeHHI
ArcGIS. Ina uporo Binkpuaemo ArcToolbox Ta BuOupaemo: Data Management
toolbox — Raster toolset — Raster Processing toolset — Composite Bands. Pe3ynbrar
poOOTH ITHCTPYMEHTY TIOKa3aHO Ha puc. 8. AHAIOTIUHI 300pakeHHs OyIM OOy 0BaHi
s 2015-2022 pp.
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Puc. 8. Komno3utne SAR 300pa:kenns 3a 01.05-31.08.2022
(R:G:B =VH:VV:VV-VH)

Hanani Gyno BukoHaHO HEKOHTPOJIbOBaHY Kiacudikaiito metogom ISODATA
KOMITO3UTHHX 300paskeHb SAR 3a 2015-2022 pp. PesynbraT kiacudikalii 3HiMKa 3a
01.05-31.08.2022 mnoka3zano Ha puc. 9. Kmac 7 BiamoBimae BKPUTHX JIiICOBOIO
POCTMHHICTIO JIICOBUX AUISHOK momaM. Jlami Oyno BUKOHaHO mepekaacuQikaiiio
kiacudikoBaHoOTO 300pakeHHS Ha OiHApHE: Y Pe3yibTaTi MOYaTKOBI Kiacu 1-6 cranm

kmacom 0, a kmac 7 — kmacoMm 1. AmHanorigyHo Oyiio oOpoOsieHo 300pakeHHS 3a
2015-2021 pp.

Nerenpa
Knacwu
.
2
I 3
[
[ 3
6
Il 7 TNicoskputi nnowi

Puc. 9. KnacudikoBane SAR 300pa:kenns 3a 01.05-31.08.2022 p.

[licns 1mporo Oyno chOpPMOBAHO TEMATHYHY KapTy JICOBKPUTHX TLIOI]
Yepkacwkoi obiacti 3a 2022 p., mokasany Ha puc. 10.
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Puc. 10. TemaTnuHa KapTa BKPUTHUX JiCOBOI0 POCTHHHICTIO JiCOBHX
aigsiHok Yepkacbkoi odJiacti 3a 2015-2022 pp.

3a manumu puc. 10 1 BUKOPHCTOBYIOUM MPOCTOPOBI MOJITOHAJIbHI 00’ €KTH

paiioHiB Uepkacbkoi 001acTi TakoK OyJ10 MOOY/I0BAaHO TEMATHUHI KapTH JTICOBKPUTHUX

IO MO OKpemHuM pailoHam Yepkacbkoi oOmacti 3a 2015-2022 pp. Takox OyJio

00YMCIIEHO IO JICIB M0 OKpeMHM paiioHaM Yepkacbkoi 001acTi Ta BTpaTH JICIB 32
2015-2022 pp. Pe3ynpraT 06unCiIeHh HABECHO B

Tadyms 1.
Tabnuys 1
Jlicucricts YUepkacbKkoi 00J1aCTI Ta 3MiHA JIiCHCTOCTi CTAHOM MPOTATOM

2015-2022 pp.

Paiionn Yepkacbkoi odJacti
3BEHUTOPOACHKHUI \ 30s10TOHICHKHI \ YMaHCbKHUH \ YepracbKuii
Poku [Tnoma paitoHis, ra X
527346 | 424608 | 452843 | 695971,96
[Tnoma miciB y 2022 p., ra
69479,8984 | 26337,9004 | 38302,8008 | 187423,0000 321543,5996
Brpatu Jicy, ra
2015 211,3020 105,4450 82,3841 1120,0100 1519,1411
2016 347,8320 193,5860 148,9350 1541,0900 2231,443
2017 495,6730 230,1760 215,8200 1438,6600 2380,329
2018 491,6860 275,5540 232,0830 3045,2100 4044,533
2019 308,5820 123,0880 92,1284 871,4190 1395,2174
2020 334,4330 109,9290 124,5610 1017,5100 1586,433
2021 451,7760 321,0790 124,5100 3369,8301 4267,1951
2022 359,5780 54,8792 99,0883 878,1740 1391,7195
x 3000,862 1413,7362 1119,5098 13281,9031 18816,0111
I3

mabauya 1 6auuMo, 110 BTpATH JICOBOIO MOKPUBY MO 3BEHUTOPOJCHKOMY,
3o070TOHICBKOMY, YMaHChKOMY Ta YepkacbkoMy paiioHax BrponoBxk 2015-2022 pp.
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ckaamm 4,14 %, 5,09 %, 2,84 % Ta 6,62 %, BiANmOBIAHO. Y BIIHOIIEHHI O IUIOIII
pariony BTpaTu JicoBoro mokpuBy ckinam 0,57 %, 0,33 %, 0,25% 1 1,91 %,
BiMOBiTHO. 3aiicHeHicTh Ha 2022 p. 1o paitonax ckiana: 13,18 %, 6,20 %, 8,46 % Ta
26,93 %, BiaMmoBIIHO. 3aiicHEHICTh 00JacTi ckiaina 15,31 %.

BucHoBku. [lociimkeHHs reoiH(GpOpMAaIliiHOIO MOHITOPHHTY 3MiH BKPHUTHX
JIICOBOIO POCIIMHHICTIO JIICOBUX IIISTHOK YepKkachKkoi 001acTi 3a JOOMOTOI0 PalapHHUX
JAHUX BUSBUJIOCS BaXXJIMBUM KPOKOM y PO3YMIHHI JHMHAMIKMA Ta BIUIMBY 3MIH Y
JIICOBOMY TTOKPHBI Ha IPUPOJIHE CEPEIOBUILIC T CYCIIILCTBO B I[bOMY PET10HI.

BuxopuctanHs pagapHUX NaHUX BUSBUIOCS €(PEKTUBHUM IHCTPYMEHTOM IS
OTpUMaHH 1H(pOpMAIIil PO JIICOBUI MOKPUB HE3aJIEKHO BiJ] IOTOJHIUX YMOB Ta OPU
no6wu. L1 qaH1 HaJalOTh MOKIIMBICTh aHATI3yBaTH BJIACTUBOCTI JIICOBOT POCIMHHOCTI,
HIUTBHICTB Ta CTPYKTYPY JICIB.

JlocniKeHHs TTOKa3alio, 110 3MIHH B JIICOBOMY IMOKPUB1 MalOTh BEJIMKHUI BIUIUB
Ha OIOpI3HOMAHITTS Ta HaJlaHI €KOCHUCTEMH1 MOcCiayru. BTpatu micoBux pecypcis
MOKYTb IPU3BECTH JI0 3MIH Y PO3MOIiI BUAIB Ta 3arPO3UTH PI3SHOMAHITTS.

B crarTi BukoHaHo 00poOky ganux SAR Sentinel-1 3a moctymHuit mepiox yacy
2015-2022 pp. mns teputopii Yepkacbkoi oOmacTi. 3a JOMOMOTOK HEKEpOBaHOT
Kiacudikailii BUAIJICHO BKPUTI JIICOBOKO POCIUHHICTIO JIICOBI IUJISTHKHU.

3a pesynbTaTamMu JOCIIKEHHS OOYUCIICHO BTPATH JIICY, 32 BU3HAUYCHUM TIEPIO/I,
Jie HaO1IbIII BTPATH BUSBIICHO Y UepKachbKoMy panoHi.
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GEOINFORMATION MONITORING OF CHANGES OF FOREST
AREAS COVERED WITH FOREST VEGETATION OF THE CHERKASK

REGION ACCORDING TO RADAR DATA

The purpose of this article is to carry out geo-informational monitoring of changes in forest
areas covered with forest vegetation in the Cherkasy region using radar data. The specific objectives
of the study include: conducting an analysis of the dynamics of changes in the forest cover of the
Cherkasy region during a certain period of time using data obtained from satellite radars.
Determination of zones and areas with the highest rates of forest cover loss, which will allow
identification of the main areas of deforestation. Exploring the possibilities of using radar data to
detect changes in the forest biome and assess their impact on biodiversity and ecosystem services.
Comparison of the results of this study with previous data on forest cover and changes in it on the
territory of Cherkasy region in order to identify trends and identify possible problems in the
management of forest resources. Consideration of the possibilities of using this data for the
development of effective forest protection measures and sustainable forestry practices in the
Cherkasy region. This article aims to promote sustainable forest management and help preserve the
valuable ecosystems of Cherkasy forests through the use of modern geoinformation methods and
radar data analysis. The main possible actions and measures that can be taken within the framework
of monitoring changes in forest areas covered with forest vegetation in the study region according to
radar data are defined, namely: the collection of radar data and their processing is the main stage
in monitoring. Using sentinel-1, to obtain information about forest cover and changes in it.Data
analysis and interpretation were also performed using a variety of processing methods, including
signal processing, classification, and modeling. At the last stage of monitoring forest areas covered
with forest vegetation, mapping of deforestation zones was carried out in order to identify and map
zones where changes in forest cover, especially deforestation, occur. This information can be useful
for the implementation of forest protection measures. Monitoring of biodiversity and ecosystem
services, i.e. assessment of the impact of changes in the forest biome on biodiversity and ecosystem
services provided, such as water regulation and carbon exchange, was also carried out. One of the
main tasks of the research is the development of recommendations for the implementation of specific
actions aimed at preserving forest resources and stimulating sustainable forestry management using
modern geoinformation systems and tools. This may include the implementation of monitoring and
reporting mechanisms for forestry enterprises and branches, as well as the development of forest
protection strategies, and the latter is possible only in cooperation with authorities and public
organizations, as well as with non-governmental public organizations working in the field of forest
management and environmental monitoring. This will help to ensure the practical application of
research results.

Key words: geoinformation monitoring, forest biome, deforestation, satellite data, ecological
monitoring, changes in the landscape, geoinformation systems.
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B. A. Crynincebkuiil, I'. 1. Ctyaincbka®
"Manuncokuii paxosuii xonedorc, c. Famapus, Kumomupcoka obnacmo, Yxpaina
2 Hayxoeo-0ocnionuii naguansuuii yenmp «IlpunyenCy, m. Manun, JKumomupcoka obnacme, Yrpaina

EKOIIUJHA MMOJIITUKA PD
B KOHTEKCTI CYUYACHOI POCINCBKO-YKPAIHCBHKOI BIMHU

Y ecmammi 0ocniooceno numanns 30ilichenus exoyuoHoi norimuxu Pociticoxoi @edepayii
wooo YKpainu 8 KommeKkcmi pocCiliCbKo-yKpaincwvkoi 6itinu, wo mpugae 3 2014 poky. Ocobaueo
noaimuKa exoyudy NOCUIUNACL 8 X00I NOBHOMACWMAOHO20 6MOPSHEHHS POCIUCbKOI apmii Ha
mepumopito Ykpainu 24 nomoeo 2022 poxy. 3okpema, 6y10 3a860aHO 8eAUKOI UWKOOU 3eMENbHUM,
B00HUM, JLICOBUM MA THUUM eKOoN02iuHUM pecypcam. Pazom 3 mum, pociilicbka nonimuxa exoyuoy
YimKoO NpPOsABUNACS V BUHUWEHHI POy 3an08iOHUX 30H Ha nieOHi Ykpainu. [Jo mozo o expati
He2amueHull 6NIUE HA HABKONUWHE NPUPOOHE cepedosuule CHPUYUHUIU MEPOPUCUYHI aKMU
azpecopa. Hacamnepeo ye npossnsicmoca y 3axonnenni Yopnobunvcokoi ma 3anopizvkoi amomuux
enexkmpocmanyii, niopusi Kaxoscvroi ciopoenexkmpocmanyii, ma Miny8anHi psoy RiOnpuemMcma, ujo
8 pe3ynbmami niopusy ix modice npuzgecmu 00 cepio3H020 3a0pyoHerHs 008KiLsA. Takooc y cmammi
PO32180al0MbCsl NUMAHHS PO32150) NONIMUKU eKOYUAY 8 NPAB08OM)Y Mda eKOHOMIYHOMY ACNeKmax.
YV yvomy acnexmi 3a3nauacmvcs, wo He 3a8i#OU AKOHOOABCMBO HA 6HYMPIUHbOMY mMa
MICHAPOOHUX PIBHSAX OAI0OMb 0OHAKOBY OYIHKY NOIIMUKU eKoyuody. EKOHOMIKO-eKon02iuHul acnekm
PO3KpUBAE OCOONUBICMb 83AEMO38'SI3KY HE2amueHO20 6NIUBY HA O0BKINIA AK YUHHUKA, WO, )Y CEOI0
yepey, He2camusHo GNIUBAE HA PO3IBUMOK eKOHOMIYHOI cghepu.

Knrouosi cnosa: exonocisa, exoyuo, 3a0pyOHeHHs 008K, eKONo2iuHa Kamacmpoda,
eKOHOMIKO-eKON02I4UHI HACTIOKU.

Beryn. bynb-sxuit BoeHHUN KOH(GIIKT HETaTUBHO BIUIMBAE HA JIOBKIJLIAL
3o0kpema, BII0YBAEThCS 3HUILIEHHS BEJIMKOT KUTBKOCTI BUJIIB POCIUHHOTO 1 TBAPUHHOTO
CBITY, BUBEJEHHS 13 CLIBCHKOIOCIOAAPCHKOTO BUKOPUCTAHHS 3HAYHUX 3€MEJIbHHUX
IJIOII, TOTIPUIEHHS CTaHy BOJHHUX pecypciB. TakoX YCKIaJHIOIOTHCS YMOBH
0e3MeyHOro MpOKMBAHHS JIOJEH Ha TEPUTOPISX, 1€ BiAOYBalOThCS BOEHHI ii.
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Oco0MMBO  HEraTMBHO HAa HABKOJIMILIHE CEPEJOBHINE BIUIMBAE I1JIECIIPSIMOBaHA
EKOITMIHA TIOJIITHKA KpaTHU-arpecopa.

Exomun y mmpokoMy po3yMiHHI € TMOJNITUKOIO, IO CHpPSIMOBaHA Ha MacoBe
3HUINCHHS POCIMHHOTO a00 TBAPUHHOTO CBITY, OTPyEHHS aTMocdepu abo BOIHUX
pecypciB, a TaKOXX BYMHEHHS I1HIIMX i, IO MOXYTh CIPUYUHUTH EKOJIOTTYHY
katactpody. Came Tak 1 BU3HAYAETHCA EKOIUJ YKPAiHCHKUM 3aKOHOJIaBCTBOM.
3okpema, BianoBigHO 10 ctaTTi 441 KpuminaneHoro Kopekcy Ykpainu, ekouua €
0COOJIMBO TSXKKUM 3JI0YHMH, 1110 KApaEThCsl MO30aBJICHHIM BOJII HA CTPOK BiJi BOCbMHU
70 T’ ITHAJIIATH poKiB [9].

B xoni BiitHu siky Pociiicbka @enepaitist posnoydana npoTH Ykpainu me 'y 2014
pOIll YITKO TMPOSIBWJIMCS O3HAKM EKOIUAY SK OJHOTO 13 CKJIQJIOBUX €JIEMEHTIB
nomTuku. OCoOIMBO 11 TEHACHITIS POSBUIIACA 3 TOYATKOM ITOBHOMACIITAOHOIT BIHHU
y motomy 2022 poxy. Tak, pociiicbki BifiChbKa MIKOATh HABKOJIUIITHLOMY MPUPOTHOMY
CepelloBUIIly YKpaiHU SK IIJIECIPSIMOBAHE YU YMHUCHO, 13 BOEHHHUX a00 MOJITUYHUX
MOTHBIB, TaK 1 ornocepenkoBaHo. TyT JOCTaTHBO 3ayBa)KUTH, IO 3a MIIPaXyHKaMH
Hepxekoincnekuii 3a 11 micsuiB moBHOMAcIITaOHOI BIMHM OyJO 3aBJAaHO 30MTKIB
JOBKUUIKO Ha cyMy mnoHana | TpunbiioH 743 MidbspAM TpUBEHb. 30MTKU BiJ
3a0pyJHEHHSI TPYHTIB Ta 3acMIiY€HHS 3€MeJib CTAaHOBWJIM TMOHaA 688 MUIbSIPAIB
TPUBEHB, BiJl 3a0pyaHEeHHS aTMOochepu — 998 MiNbsIp/1iB TPUBEHD, a BiJ] 3a0pyTHEHHS
Ta 3aCMIYCHHS BOJHHUX PECYPCIiB — MOHAA 56 MiIbHOHIB rpuBeHb [7]. I i migpaxyHKu
HaBiTh Ha mo4atok 2023 poky Oynu NpUOIM3HMMHU, OCKIIBKM HE BpPaxOBYBAIU
0araTb0X MOMEHTIB 3aBJaHOI €KOJIOTIYHOI KON YKpaiHi, 0COOIMBO HA TEPUTOPISX,
110 3HAXOMAATHCS y TUMYACOBIM okymaiii. J[o Toro >k BO€HH1 [li TpUBAIOTh, K1 1€
O1IBII HETATUBHO MOCUIIOIOTH CUTYAIIIIO.

AHaJi3 ocTa”HiX AociailkeHb Ta myoOuaikauniii. [IpoOirema HeraTMBHOTO
BIUIMBY CYYacCHOI POCIMChKO-YKPAaiHChKOI BIMHM JOBOJ1 >KBABO OOTrOBOPIOETHCS 1
TOCITIDKY€EThCS B Pi3HHUX KoJax. [IpoTe, Ha ChOTOIHI 11e HeMa BIJMOBIIHUX TITMOOKUX
MOHOTpadiYHUX JTOCTIIKECHb cCaMe B acCIICKTI BUBYCHHS €KOIMIHOI MOJITHKH PD B
VYkpaini B koHTekcT! BiiiHU. [IpoTe, y MeTOA0I0T4YHOMY TUIaHl yBaru 3aciayroBYIOTh
npail ykpaincbkux BueHux JI. A. 'opomikoBoi, €. B. Xno6ucrtosa, B. O. Tpopumuyka
[3], B. II. Boakosa [15], B. A. Crynincekoro [16], I'. 5. Cryaincekoi [17],
O. M. lymino [14] ta iHmmx. Benukuit miact indopmaiiii Ta aHaIITHKA 3 JAaHOI
poOJieMaTUKH € B yOIIIIUCTHYHUX MyOsmikaiisx. Came ocTaHH1 JKepelia Ha ChOToIH1
€ Yd HEe HAWOMEepaTUBHINMIMMH Y BHUCBITJICHHI BHCBITJICHOI MPOOJIEMaTHKH.
[Ty6mimctruni Ta iHQopMalliiiHi myOmikaiii B 1HTEpPHET-IDKEpesiax JaloTh 3MOTY
HAKOMUYYyBaTH BIBIIHY 1H(GOPMAIIiIO Ta TPOBOAUTH MOTEPEAHIN HAYKOBHUI aHAaTi3.

Marepianu Tta MeToau aociimkeHHsi. [HQopMmariiiHo-aHATITHYHOIO 043010
JTAHOTO JOCJIJDKEHHS € TIPaBOBI JOKYMEHTH, CTATUCTHYHI JaHi, aHaJITU4YHI Ta

NyOJIIIUCTUYHI JTOCTIKEHHS, JIeé BUCBITIIOIOTHCS MUTAHHS TMOMITUKH ekouuay PO
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o010 Ykpainu B Xo/1 BifiHU y niepion 2014-2023 pp. ABTOopaMu 3acTOCOBaHI METOIU
ICTOPUYHOTO, EKOHOMIYHOTO, CTATUCTUYHOTO aHalli3y, MOPIBHJIBHUX XapaKTEPUCTUK,
MIPOTHO3YBaHHHI.

Pe3yabTaTi A0C/aiIxKeHb Ta IX 00roBopeHHs. Sk yxe 3a3Ha4anocs y BCTYIHIN
YaCTUHI JIaHOi CTaTTl, €KOIMJ € TOJITUKOI MAacOBOIO 3HMILIEHHS POCIMHHOIO abo
TBAPUHHOTO CBITY, OTPY€HHs atMocdepu abo BOJHUX PECypCiB, a TAKOX BUMHEHHS
IHIIUX Jid, 110 MOXKYTh CIPUYMHUTH €KOJIOT14HY Katactpody. Brepie 1ei Tepmin
OyB yxutuii B 1972 poui Ha Kondepenuii Opranizamii O6’eqnanux Haiiit 3 mpobiiem
HABKOJIUIITHLOTO TIPHPOJAHOTO CEPEJOBHUINA B KOHTEKCTI OOTOBOPCHHSI THTAaHb
pyWHYBaHHS JOBKULIS dYepe3 OomMOapAyBaHHs, BHUKOPHCTaHHA TepOIIUAIB Ta
€KOJIOTIYHO HeOe3rneyHoro OyAiBHULTBA y MNpUpoJHUX 30Hax. IIpore, Ha
MDKHApOJHOMY PiBHI MOHATTS €KOIUAY U J1oci O(MIIIHHO HE 3aKPIIJICHO BIAMOBITHUM
TEPMIHOM 1 HE BU3HAHO MIKHAPOJAHUM 3JI0YMHOM, AKUH repeadayaB Ou criemiaibHui
MEXaHI3M BIJMOBIIAILHOCTI, Yepe3 IO BiH HE TMOTpAIUIIE€ MiJ IOPUCIUKIIIIO
Miuxunaponnoro Kpuminansnoro Cyay (MKC). Pazom 3 tum, y crarts 5 PuMcbkoro
crtatyty MKC 3a3HaueHo, 10 MONITHKA €KOLUAY MOXKE PO3IJIAJATUCA B KOHTEKCTI
MMWTaHb, TOB’S3aHUX 3 YOTHPMA KAaTETOPISIMU 3JI0YMHIB: TEHOIIUIOM, BOEHHHUMH
3JI0YMHAMHM, 3JI0YMHAMU TPOTHU JIOASHOCTI W 31ounHamu arpecii. Came y aucKycii
10J10 MI>KHAPOIHO-TIPABOBOTO PITYJIIOBAHHS IIHOTO 3JI0YMHY, TO €KOIIUJI MEPEBAKHO
PO3IIISIA€THCA B KOHTEKCT1 30pOMHNX KOH(DIIKTIB Ta BINCHKOBUX 3JIOYMHIB.

30kpema, iICHye psiJi HOPMATUBHO-TIPABOBUX aKTIB 3 OXOPOHU HABKOJHUITHHOTO
MIPUPOHOTO cepenoBuiia, cepen sikux € Konsenuiss OOH npo 3a00poHy BIHCEKOBOTO
9y OyAb-SIKOTO 1HIIOTO BOPOXKOTO 3aCTOCYBaHHSI 3ac00iB BIUIMBY Ha MPUPOIHE
cepenoButie 1976 poky ta JogatkoBuii mpotokon 1 10 XKeHeBChbKUX KOHBEHIIHN BiJl
1949 poky, 1m0 CTOCY€TbCA 3aXUCTy JKEPTB MIDKHAPOJHUX 30pPOMHUX KOH(QIIKTIB.
3okpeMa, y 56 cTaTTi SIKOTO 3a3HA4Y€HO, 110 BIAMOBIAHI YCTAHOBKHU 1 CHIOPYIH, IO
MICTSATh HeOe3NeuHl CHIIM, a came: rpedii, JamMOM W aTOMHI €JIEKTPOCTaHIli, He
MOBUHHI CTaBaTH 00'€KTaMM Hamagy HaBITh Y THUX BUIIaJKaX, KOJHU Takl 00'€KTH €
BIMCBKOBUMH O00'€KTaMHU, SKIIO TaKWM Hamaa MOXKE BHUKINKATA BHUBUILHEHHS
HEOE3MEeYHUX CHJI 1 HaCTyNHI HeOe3MeuHl HEeraTUBHI BTPaTH cepell LMBLILHOTO
HaceJeHHSA. ICHye psa HOPMAaTHBHO-TIPABOBHX aKTiB 3 OXOPOHHU IPHPOIHOTO
cepenoBuila, cepen skux Konsentiss OOH npo 3a60poHy BiiCbKOBOTO YM OYb-SKOTO
IHIIIOTO BOPOXKOTO 3aCTOCYBaHHSA 3ac0o0iB BIUIMBY Ha TIPUPOJIHE CEPEIOBHIIE
1976 poky Ta JlogatkoBuii mpotokoi 1 g0 XKeneBcbkux koHBeHIIi# Big 1949 poky, 1110
CTOCYETBCS 3aXHUCTY KEPTB MIKHAPOJHUX 30pOMHUX KOH(DIIKTIB, y 56 CTaTTI SKOTO
3a3Ha4YeHO, 110 "Y CTAaHOBKH 1 CIIOPY/IH, 110 MICTATHh HEOE3MEeUH1 CUIIU, a came: Tpeoui,
1aMOu 1 aTOMHI €JIEKTPOCTaHIIi1, He ITOBUHHI CTaBaTH 00'€KTaMM Hamaay HaBiTh y TUX
BUIAJKaX, KOJMU Taki 00'€KTU € BIICbKOBUMHM O0'€KTaMHM, SKIIO TaKUil Hamaj MOXe

BUKJIMKATH 3BIJIbHEHHS HEOE3MEUHUX CHJI 1 HACTYITHI TSDKKI BTpaTH cepell IUBUIBHOTO
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HaceneHHs." Jlo Toro x, y 2016 p. Mixxknapoauuii Kpuminaneauii Cy oroiaocus mpo
Te, 110 3JI0YMHH, TIOB’513aHi 3 "pyHHYBaHHSAM JIOBKULIA", OyAyTh pO3IIIAIATHCS, aje B
KOHTEKCT1 3JI0YMHIB TPOTU JOASHOCTI. Pasom 3 tum, 2021 poky dynmamis Stop
Ecocide mpencraBuna Konuemniio moa0 BHU3HAUEHHS TMOHITTS EKOIHIY, 100
po3MoyYaTd MPOIEC BKJIYEHHS LbOro 3J04MHy A0 Pumcekoro Craryty
Mixnapoaunoro Kpuminansnoro Cyny: 3okpema, 1miero Konreniiiero nepeadadaeTbes,
110 €KOLIU/]I € TPOTUIPABHUMH Ta 0€3B1IMOBITATBHUMU J1SIMHU, SIK1 BUMHEHI 31 3HAHHIM
TOT0, 1110 € 3HaYHA HMOBIPHICTh CEPHO3HOI 1/a00 MIUPOKO1, 00 TOBrOCTPOKOBOT KON
JOBKIJUTIO, CIIPUYMHEHUX ITUMU JissMu [2]. o 1iporo acmekTy JiMIie J0aamo, Mo Y
BITUM3HSIHOMY 3aKOHOJIABCTBI €KOIIMJ] BBAKAETHCA TSHKKUM 3JIOYMHOM 1 TATHE 32
c00010 KOHKPETHY BIAMOBIIATBHICTD.

VY 3B’43Ky 3 IIUM, MOHa MOTOJUTHUCS 13 BUCHOBKOM YKPaiHCHKOTO BYEHOIO-
npaBo3HaBils O. M. llywmino, sikuii 3a3HauuB, mo0: «Exorua mae OyTH BiTHECEHUN 10
HaUTSHKIMX MIKHAPOJAHUX 3JI0UMHIB, BUMHEHHS SIKOTO € IM1/ICTaBOIO JIJIsi MI>KHAPO,THO-
MPaBOBOi BIAMOBIAAILHOCTI JepKaB 1 KPUMIHAIBHOI BIIMOBIIAJIBHOCTI 1HIAMBIIIB
(topuauuHux Ta Gi3uuHUX 0c10). Po3moyaTo nuisix BHECEHHSI CTATT1 MO0 €KOLUTY 10
Pumchkoro craryty, amke 1€ craHe edEeKTHBHUM MEXaHI3MOM MPHUTSATHEHHS [0
BianoBigansHocTi MKC He TubKM MiJl Yac BIMCHKOBUX [, a i y MupHuit yac. Jls
00pOoTHOU Ta MONEPEHKEHHS TAKOTO 3JI0YMHY HE0OX1[HA CIIBIIPAIIS BCIX I€PKaB CBITY
13 BKJIFOYCHHSAM JI0 KapHHX 3aKOHIB CTATTi IMOA0 CKIAAy 3JI0YMHY — eKorum» [14,
c.111].

Ax 3a3HavaroTh ¢axiBill, POCIACHKI OKYIMAHTH MPOBOJSATH IUIECTIPIMOBAHY
CBIJIOMY NOJIITUKY, TaK 3BAHOT0 €KOJIOTTYHOT0 reHouuay (exomuay). Lle npossisierbes
HacaMmIiepes; y 3/1MCHEHH1 YypaxeHHs I1HQpacTpyKTypHUX OO €KTIB, 30Kpema,
KaHaTI3al[1iHO-HACOCHUX CTaHII Ta OYMCHUX CIHOPYJ MPU HYOMY BIIOYBAETHCS
3a0pyIHEHHSI TIOBEPXHEBUX BOJ CTOKaMU. [IoTparisHHS y BOAU PIYOK HEOUHIIICHHX
roCIoAapChKO-MOOYTOBUX Ta BUPOOHUYUX CTOKIB, SIKI MICTSITh BEJIUKY KIJTBKICTh
OpraHIYHUX PEUYOBHWH, SIUIA TEIbMIHTIB, maToreHu, (ocdaru, xjaopuau, cyiabdaru,
MMOBEPXHEBO-aKTUBHI PEUOBUHU y MOJANBIIOMY aKTHUBI3Y€ MPOLIECH IBITIHHS BOJIU B
piukax Oaceiiny [[nimpa Ta akBaropii YopHoro mopsi. Y pe3ynbTari po3ropTaHHs
noBHoMmacmTabHoi arpecii P® mnpotu VYkpainu, ska posnouanacs 24 JOTOro
2022 poky, MaeMO cepiio3He 30UIbIIEHHS 1HTEHCHUBHOCTI TOKEX BHACIHIIOK
00CTpUIIB, PAKETHO-O00MOOBUX YPaKEHb, III0 MPU3BOJUTH I1I€ A0 MOSIBU CHEIU(PIIHUX
ra3iB BiJl 3TOpPaHHS TOPOXiB, IO MICTATh: HITPOIENIIONO3Y, HITPOTIIIEPHH,
HITpOTyaHiau, Ai0yTunadTanzaT, AIHITPOTONYOJ, KaHi(oab, eTuiarerar, CTPOHIIIN
A30THOKUCIIMHM, TOPOIIOK MAarHi€BHM, TOPOMIOK fiIFOMiHIEBO-MardieBui, rpadirt,
MarHiiByTJIEKUCIUHN, MOJIBIHUIXJIOPHUI, CTPOHIIN BYTJIEKUCIHM, CMOJIa, CBUHIICBHUI
CypuK, depocumiiii, 3ami3o, OOp TEXHIYHUN, TpUMyda pPTYTh, AHTHUMOHIMH,
OeproJieToBa cuib TOmO. 30Kkpema, Tmpu ytwm3amii 1000 T mopoxy B armocdepHe
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3 rasiB [6]. B pesynbTaTi Takoi nomituku PO

MOBITPSL BUIAIIUTECA OJM3bKO 1 MIIH M
Ha0yBa€ 03HaK TOKCHYHOTO OpeHY, TOOTO CTBOPIOE HETATHBHE CTABIICHHS J10 KpaiHU-
arpecopa K HeOE3MEYHOro JKepesa MOPYIIEHHS CBITOBOTO €KOJOTIYHOro OanmaHcy
[13, c.316-317].

P® 3pilicHIOE arpecBHY €KOLMIHY MOJITUKY SIK 3arajoMm A0 YKpaiHu, TaK 1 J0
okpemux 00’ekTiB. TyT AOCTaTHBO 3BEpHYTH yBary Ha 3aXOIUICHHS JBOX aTOMHHX
eleKTpocTaHiii — YopHOOMIBCHKOI Ta 3amopi3bKoi, a TAKOK MPOBOKATHUBHI 1T 111010
PiBaencwrkoi Ta IliBmenno-Ykpaincekoi AEC [5]. Ile y cBoro dYepry HeratuBHO
BITMBA€E HA PETiOHAJBHUI €KOJOTIYHUI CTaH 1 BUKJIMKAE BEJIHUKY 3aHETIOKOEHICTH Y
CTaOIILHOCTI MMPOYKUBAHHS B 30HI BIUIMBY ITUX cTaHIii [6]. 1o Toro  Takuii mepeoir
MOJi HEraTMBHO BIUIMBA€ W Ha 3arajJilbHUM pPETiOHATIBHUI Ta HalllOHAJTbHUM
CKOHOMIYHHUH po3BUTOK [3; 15].

30kpema, HaWOUIbIIa HAmpyra TPUBAE HABKOJIO HaWOUIbIIOI B €Bpomi —
3anopizpkoi AEC. OkpiMm TOro, 1o 1eid 00’€KT SAepHOi €HEPreTUKHU 3aXOIUICHUN
arpecopom, BiH I1e i 3aMiHyBaHui. Jlo TOTO X, HA camiii CTaHIIIi, Tka 3HAXOIUTHCS ITi]T
MTOBHUM KOHTPOJIEM arpecopa MOCTIiHO BiAOYyBalOThCS HEIITATHI aBapiilHl CUTYyallii.
Tak, BHoul 10 cepnHst 2023 poky 3axoIuieHa pOCIMCHKMMH BliCbKaMu 3amopi3bka
aTOMHA C€JICKTPOCTAHIlil BTpaTWa >KUBJICHHS 3 OCHOBHOI 30BHIIIHBOI JIiHII
enekTporepenadi Hampyroto 750 kB. Ilicns Brpatu sxuBnenHss 3AEC nomenocs
MEePEMUKHYTH Ha €IUHY JOCTynHY pe3epBHy miHiI0 330 kB, BigkmtoueHHS SKOi
3arpo’Ky€ BTPATOIO 30BHINTHHOTO XKUBIIEHHS (OJekayT). SIk BBa)KalOTh EHEPTETUKH, Y
pa3i IbOTO CIIEHAPII0 TOJOBHY 3arpo3y SAEpHIN Ta pajiaiiiHii Oe3merl Hece
nepeOyBaHHs 4-ro eHeproosioka 3anopizbkoi AEC y cTaHl «rapsyuil 3ynuH», KUl
OKYTaHTH €KCIUTyaTYIOTh 3 TOPYIIICHHSAM YMOB JIIIIEH311 Ha eKCIuTyaTarlito Peakropamx
ycranoBok AEC ykpaincekoro perynstopa ([lepxaromperymoBanns) [8]. dakTudno
arpecop 3arpoxye MmoBTopuTH Moji0Hy YopHoOWibChKilt — katacTpody. Crpobu
BITPSIHUX aTaK POCIMCHKUMU BiChbKaMHU Y KOBTHI 2923 poky moa0 XMeTbHUIBKOT
AEC miaTBepKyI0Th IiJIeCpsiMOBaHi fii arpecopa. Lle Bxxe He 110 1HIIE K SASPHUMA
TEPOPU3M.

[Toni6Ha mosiTUKa 31MCHIOETHCS 1 HAa 3aBojl «KpUMCBHKUIM TUTaH», SIKUM 3a
JaHuMU 1H(GOpMAareHcTB Tex 3aMmiHoBaHuil. 3okpema, A. KIMMEHKO - KepiBHUK
po€eKTy B [HCTUTYTI HOPHOMOPCHKUX CTPATErYHUX AOCTIIKEHb, TOJJOBHUH pEAaKTOp
BuaanHs BlackSeaNews, 3aznauuB: "Ha chorojHi 3 3aBOly OKYNaHTH BUBO3SThH LIIHHE
obOnagHaHHs. TakoX BUBO3ATH BCE T€, 110 CTOCYETHCSI BUPOOHUIITBA TBOOKUCY TUTAHY.
3anuIaeThCs TUIBKM BUPOOHHIITBO a30THUX J0OpHUB, ToOTO amodocy. 3a3Hady, 110
amodoc Tpu IeIKuX yMOBax BuOyxae. BinmoBigHO, MOXHA TIPUITYCTUTH, IO POCISTHA
rotyioTh 3 3aBoay "Kpumcebkuii Tutan" taky ximiuny 6omOy" [12]. Takum duHOM,
OKYMaHTH IJIECTIPIMOBAHO MOXYTbh 3a0pYJIHUTH XIMIYHUMHU PEUYOBHHAMHU BEIUKY

yacTuHy Teputopii Kpumy ta XepCOHUIMHM, 110 YHEMOKIUBUTH Yy MOAAIBIIOMY
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BUKOPUCTAaHHSI BOJHUX Ta 3€MEJIbHUX PECYpCIB, @ TAKOX IMMOCTABUTh IiJ MUTAHHS
(GYHKITIOHYBaHHS IIIJIOTO PsiIy HACENEHUX MyHKTIB, 30KpeMa 1 MicTa ApMSIHCBK.

B xoxi BoeHHUX [i#i arpecopoM OyJio BxKe MPOBEACHO Al ONepallii, sKi Malu
YiTK1 03HAKU TEHOIUAY. 30KpemMa, MOBa ijie Mpo Moxeka Ha ocTpoBi Jxapuiray, mo
Tparmuiacs y ceprnHi 2023 poky. Sk 3a3Hadae aupekTopka HarionaasHOTO
npupoaHoro napky "Jlxapuiaraubkuii", BOrHEM 3HHUIIEHO 3aMOBIIHY 30HY, 1€ Oyia
CKOHIIEHTPOBaHa OCHOBHA YAaCTUHA BCIX CTEMOBUX €KOCHCTEM OCTPOBA Ta MOIYJISIT
BCIX PIJKICHUX TBapWH, SIKI € Ha OCTPOBI, @ TaKOXX KOHIEHTPYEThCS HaMOLIbIIA
KUTbKICTh KOMUTHUX. HasiBHI pOCIMHHI YrpyHnOBaHHS, SIKI 3apa3 3HAXOIATHCA TiA
3arpo30l0 3HUKHEHHS, 3aHECEH] 0 3eJeHOi KHUTH YKpaiHH, HAIEXKaTh JI0 PIAKICHUX
Ta POCJIMH 1110 3HUKAIOTh. [{e yrpynoBanHs ¢opmarliiii Med-TpaBu OOJOTHOI, KOBUIIU
JHIIPOBCHKOI, KOBHWJIM BOJIOCHCTOI, T'BO3IAUKM OeccapaOChKoi, 30J0TOOOPOJHUKA
IIMKAJIOBOTO Ta 1HIII. HAa BIJHOBJICHHS CTEMOBOI, JYyTOBOi, COJIOHYAKOBUX JUISTHOK
noTpiOHO B cepeAHboMy Bia 4-5 10 8-12 pokiB, TOBOPUTH JUPEKTOpPKA HAIIApKy, a
TaMapuKCOBI 3apociii NoTpedyroTh Bia 15-30 pokiB. 3a monepeHIiMuU OIlIHKaMu 30UTKU
B1J1 I11€1 OKEX1, [0 CHPUYMHEH1 IEPETBOPEHHSIM 3aMOBIJHUKA Y BINCHKOBUH MOJIITOH,
CTAHOBJIATH KiJIbKa JIECATKIB MUTBAP/iB rpuBeHb [11].

Haii611b110i exkoioriyHoi katacTpodu arpecop 3aBAaB y pe3yJbTari MiIPUBY
nam6u KaxoBcrkoi I'EC. Ile Oyna miecnpsiMoBaHa akilisi pOCIHCHKOT0 KEPiBHHIITBA.
Sk mpaBUJIbHO 3a3HauMiia yKpaiHcbka sxypHaiicTka T. [Tapxomuyk: «KaxoBcbkoro
Tparei€ero MyTiH MOKa3aB yChbOMY CBITY: a TUBITHCS, 110 5 MOXKY Iie...» [10]. TooTo
P® npoxemoHcTpyBaia CBOIO MOBHY O0€3KapHICTH 1 MPOAOBKEHHS TPAAMIIIIHOL 1J1s1 HEl
MOJIITUKA «BHUMaIeHoi 3emuti». B pesynbrati migpuBy Kaxosebkoi 'EC 6mm3pko 800
THUC. JIIOJICH OMUHIIIUCS TiJI 3arpo30r0 BTpaTH AOCTymy no nutHoi Bomu [1]. Tyt
JOCTaTHbO 3ayBaXUTH, L0 B YKpaiHl 1 Ha 3axoAl BIATYKHYJHCS HaJaHHSIM
IYMaHITapHOI AOMOMOTH MOCTpaKIaduM. 30KkpeMa, ypsaa Benukoi bpurtanii BuauuB
s i€l metu 16 M. ¢.cT. [5]. 3a myke momnepeaHiMK OLMIHKAMHU ISl BiIHOBJICHHS
Kaxoscbkoi 'EC notpi6no 6yne Bim 800 muH. 10 1 mupa. momnapiB CIIA Tta m’ste
poKiB poOoTH Ham BimOydaoBoro gambu [17]. 3aramom ke OyJ0 MiATOIJICHO
46 HaceleHMX MYHKTIB, 3HUIIEHO 31 00’€KT 3pOIIyBaJIbHOI CUTLCHKOTOCIOIaPChKOT
cuctemu ([JainponerpoBcbka oomacts — 30%, XepcoHcbka — 94%, 3anopizbka — 74%),
333 BuAM POCIMH Ta TBAPUH TIiJ] 3aTPO30I0 3HUIICHHS, BTPAuY€HO MoHaa 95 THC. TOHH
nopocioi pubu, 3arajibHi €KOHOMIKO-€KOJIOT14HI 30MTKU MOMEPEIHbO OIIHIOIOTHCS B
10,5 mupa.rpH.

[Toxu BaXKO OIIIHUTH 3arajbHi €KOJOTI4HI 30WTKHU, HAHECEHI B Pe3yJbTaTi
exoruaHoi momtuku P® momo Ykpainu B mepioj] poCIChKO-YKpPaiHCHKOI BiifHM.
Hemox1BO TOBOpUTH 1 IOTIEPEIHBO TIPO 111 30UTKHU, OCKIILKM BOEHHI J1i TPUBAIOTh.
3po3yMminio JuIie, W0 MICAsA 3aKiHUYeHHS BiIMHUM KpaiHa-arpecop IOBHHHA
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BIJIIIKOJTYBAaTH BCl 30MTKH, SKI 3aBAaHHI JOBKULIIO YKpaiHW, a TaKOX IOHECTH
KpUMIHAJIbHY BiMOBIJATBHICTH 3 3aMOiSHY KO .

BucHoBku. Takum unHOM, B pe3ynbTaTi BOoeHHUX il P® 3mificHIOETHCS
IIJIECIPSIMOBAHA C€KOIMAHA TOJITUKHA MO0 YKpaiHW. 3amofisHO BEIMKOI KON
BOJIHUM, 3€MEJIbHUM pecypcam, aTMOochepHOMY TOBITPIO, 3HUIIIEHO BEJIUKY KUJIBKICTh
IpEACTAaBHUKIB POCIMHHOTO Ta TBAapUHHOIO CBITY (IJI1 BIJHOBJICHHS MOTO
IpeACTaBHUKIB MOTPIOHI OyayTh KiNbKa JECATWIITH). 3aBJAHO BEJIUKOI IIKOJU
€KOHOMIKO-EKOJIOTIYHOMY TOTeHIlaly YKpaiHu. TakoX NpoBeNeHO [uBepcii 1
3HUIIEHO PsiJl BAXKITUBUX 00’ €KTiB, 30kpeMa: Kaxoscrka ['EC, 3amoBiAHUK Ha OCTPOBI
Jl>kapunrad, 3pollyBaJilbHA CHCTEMa CUTbCHKOTOCIOMAPCHKUX YTifb, MPUIHHEHO
MOCTa4YaHHs BOJAU B psiil obsacteld Ykpainu 1 ABroHoMHIN PecyOmini Kpum Toro.
3aranbHi 30MTKH OIIHIOIOTBHCS COTHSAMHU MUIBSPAIB JOJIApiB, XOo4a Il IMiApaxyHKH
JajJeKo He KIHIEeBl, OCKUIbKKM BiifHa TpuBae. BapTo 3a3HauuTH, 10 BCsA
BIIMOBITAIBLHICTD 32 3aBJIaHl 30MTKH €KOCUCTEM1 YKpaiHi JIeKUTh Ha KaiHi-arpecopy —
Pociticekit  @eneparnii. be3zanepeuynoro ymMoBOW Yy MOAAIBIIOMY € ii IOBHE
BIJIIIKOyBaHHS 30MTKIB Ta HaJaHHS PECypcCiB Ha BIIHOBJIEHHSA €KOCHCTEMH HaIIOi
JIepIKaBH.
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ECOCIDAL POLICY OF THE RUSSIA
IN THE CONTEXT OF THE CURRENT RUSSIAN-UKRAINIAN WAR

The article examines the issue of the Russian Federation's ecocidal policy towards Ukraine
in the context of the Russian-Ukrainian war, which has been ongoing since 2014. Especially the
policy of ecocide intensified during the full-scale invasion of the Russian army on the territory of
Ukraine. In particular, land, water, forest, and other environmental resources were damaged to a
large extent. At the same time, the Russian policy of ecocide was clearly manifested in the destruction
of a number of protected areas in the south of Ukraine. In addition, the terrorist acts of the aggressor
caused an extremely negative impact on the natural environment. First of all, this manifests itself in
the seizure of the Chernobyl and Zaporizhzhya nuclear power plants, the detonation of the Kakhovska
hydroelectric plant and the mining of a number of enterprises, which as a result of their detonation
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can lead to serious environmental pollution. The article also deals with the issue of considering the
policy of ecocide in legal and economic aspects. In this aspect, it is noted that not always experts at
the domestic and international levels give the same assessment of the policy of ecocide. The
economic-ecological aspect reveals the peculiarity of the interrelationship of the negative impact on
the environment as a factor, which, in turn, negatively affects the development of the economic sphere

Key words: ecology, ecocide, environmental pollution, ecological disaster, economic and
ecological consequences
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MOJIATKOBA CUCTEMA B YKPAIHI:
CTAH TA HAITPAMKH BJIOCKOHAJIEHHSA

B ymosax punxoeoi exonomiku nooamku GiOmMeoprwms nepepo3nodiibii MexaHizmu
peanizayii ginancosux eionocun. Ilooamkosa cucmema K CYKYNHiCmb nOOamKis, 300pis, iHUIUX
0008 ’513K0BUX NIIAMENCIE NOBUHHA SAPMOHINIHO NOEOHY8amMU ) CcOOI AK icKanbHi, max i pe2yntoyi
gnacmugocmi onooamkysauns. Cman nooamkoseoi cucmemu 6 Yxpaiwi, Ax i 6 bazamvox iHUIUX
Kpainax, € npeomemom NOCMIUHUX OUCKYCIU [ 3MiH. YKpaincbka nodamxoea cucmema iHOOI
KPUMUKYEMbCSL 34 HAOTUWKOBY CKIAOHICMb MA YUCTEeHHI SUHAMKU, WO YCKIAOHIOE NOOAMKO8e
NIAHYBAHHSA MA AOMIHICIPYBAHHSL.

Y cmammi poszensnymo ma oocniodxceno Odisnvuicmo Jepocasnoi nooamkosoi cayxcou
Yipainu ([IIC), axa € yewmpanvhum Opeanom BUKOHABYOI 61adu ma 30IUCHIOE peanizayiio
0epocasHoi nodamro8oi NOAMuKU [ CHAPAMOBAHA HA 3a0e3NeueHHs BUKOHAHHS 3Aa80aHb I3
HAOX00JICeHHs NAamedncie 00 0100 cemis, YOOCKOHANEHHS CUCeMU ONOOAMKYBAHHSA MOWO,
NPOAHANi308ami y200u ma MeMOpaHoyMu i3 3AKOPOOHHUMU KPAiHAMU w000 YOOCKOHANEHHS
nooamkoeoi cucmemu 6 YKpaiuni, momy GopmanrbHo MOJMCHA KOHCMAMY8amu npo NOCMYNose
HAOAUNCEHHSI NOOAMKO080I cucmemu YKkpainu 00 c8imosux QickaibHux cmanoapmis.

Jocniosxceno ma npoananizo8arno cman no0amrkogoi cucmemu Ykpainu 3a nepioo iz 2017
00 2022 p., euznayeHo HeOONiKU ma NpoOIeMu Mexamizmy HANOBHEHHs 0epAHCABHO20 OH0dcemy
nooamKkamy, HANPAMKU B0OCKOHANEHHS N00amKoeoi cucmemu 6 Yxpaini. [ocnioxceno
HAOX00HCEeHHs 00 360€H020 MA 0epHCABHO20 DI00HCemis, 36epHeHa Y8ded HA 3HAYHE 3MEHUleHHs
mumuux naamesicie y 2022 poyi y 36’A3Ky 3 niiveamu Ha nOOAmMoK Ha 000aHy 8apmicms O
EHep2OHOCIB, eHepeemuyHo20 00NAOHAHHA MA MOBApi8 BilicbK08020 npusHayeHHs. lIpoeedenuil
AHALI3 HAOXOO0JNCEHHS HENPAMUX NOOAMKi6 00 010Jcemy ma 30IUCHEeHO 0OTPYHMYBAHHA 3POCAHHS
aKyu3Ho2o nooamxy. Buceimieno HA0X00HCeHHs: NPAMUX NOOAMKIE Y pO3pi3i NOOAmMKY HA 00X00U
@izuunux oci6 ma nooamky Ha npubymox nionpuemcms. 3 memor 3a0e3neuenHs: QiHaHCYBaAHHS
3ax00i8 i3 NiOBUWEHH 000POHO30AMHOCMI Oepixcasu, 8 YKpaini esedeHo 8ilicbkosuli 30ip,
HAOX0O0MHCEHHS AKO20 OOCNIOHCEHO 8 CIAMMI.

Knrwouoei cnosa: nooamxu, 300pu, nooamkosa cucmema Yxpainu, 0100xcem, nooamxkosa
pegopma, nodamxose 3aK0OH00a8CmMe0, [lepcasHa nooamrkosa cyxcoa, €8poinmezpayis.
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Beryn. IlogaTkoBa cuctema YKpaiHU — CYKYIHICTh 3arajlbHOJIEPKAaBHUX Ta
MICIIEBUX TMOJATKIB 1 300piB, 110 CHPABISAIOTHCA B YCTAaHOBICHOMY 3aKOHO/JIaBCTBOM
nopsaKy A0 Oro/pkeriB pisHUX piBHIB. [logatkoBa cuctemMa YKpaiHu mmouaja CBO€E
dbopMyBaHHS I1I€ 3 YaciB OTPUMAaHHS HE3aJEKHOCTI, ajie ¥ 0 ChOTOHI IIeH TMpoIiec
3aNIMIIAEThCSl He3aBepieHuM. [Ipobiema noOy10BH JOCKOHAO1 MOJJaATKOBOI CUCTEMU
— oJlHa 3 HalakTyanpHiMX B YKpaini. [i BUpilmeHHs Mae 3ailicCHIOBATHCA LUIAXOM
BUBUCHHS I aHaNI3y SK ICHYIO4YOi B YKpaiHl 3aKOHOJaB4YOi 0a3u, Tak 1 CBITOBOIO
JIOCBITY B c(pepi oMo aTKyBaHHS.

[TomaTkoBa cucTeMa Biflirpae BayXKIMBY poiib Y (GOpMyBaHHI JOXOMIB OIOKETY
nepxaBu. [IpoTarom TpuBaoro Mmepiogy CHOCTEPITalOThCs 3MIHH B TOJATKOBOMY
3aKOHOJABCTBI, COPsIMOBaHI Ha 11 BJOCKOHAJIEHHS. 3arajoMm IMOJIaTKOBa CHCTEMa
VYkpaiau Bxke cdopMyBanach, OJIHAK, 3BaKalOUd HAa HHM3KY HEIOJIKIB, 1i CIif
pO3IIIAIaTH, SIK TaKy, 110 MoTpedye pepopmyBaHHS.

OcHOBHE 3aBJIaHHS CTaTTI MOJIATAE Y BU3HAUYCHHI CTaHy Cy4YacHOI YKpaiHChKOI
MOIATKOBOI CUCTEMH Ta HAIPsMIB 11 TpaHC(HOpPMYyBaHHS.

MerTa cTaTTi — BUCBITJIEHHS IEPCIEKTUBHUX HAIPsAMIB pehOpMyBaHHS CUCTEMU
OTIOJIATKYBaHHS JIJIs MIABUIICHHS 11 €()eKTUBHOCTI Ta ONTUMI3AIlli CITIBBIIHOIICHHS
MDK PI3HUMH TOJATKOBUMM HAJIXOJPKCHHSIMHU 10 OIOJKETY, a TaKOK HANMOBHIIIOL
peaizalii peryarounx BIaCTUBOCTEH (iCKaTIbHUX IHCTPYMEHTIB.

MarepiaJ i MeTOaM JOCTiTKEHHS

[Tix yac mocimkeHHs OyJv ONpalboBaH1 HAYKOBl pOOOTH YKPATHCHKUX BUCHHX,
CTaTUCTUYHI JaHl, mMoka3Huku MiHicTepcTBa (iHaHCIB YKpaiHu, MOJaTKOBA
HOPMAaTHBHO-TIpaBOBa 0a3a. AHaji3 HaIXOKEHb MOJATKIB TPOBOIMIIN BIAIOBITHO J10
3BITIB [lep:kaBHOI MOAATKOBOT CITYKOH.

Bukopuctani Taki 3araJbHOHAyKOBI METOJW: METOJ II3HAHHS, METOA
CHUCTEMHOT0 aHalli3y, METOJl aHaJII3y Ta CUHTE3Yy a TaKOXK METOJl nmopiBHsAHHSA. [1i1 yac
aHai3y BUKOPUCTaHO KOoMIT F0TepHi nmporpamu MS Access Ta MS Excel.

AHaniz JirepatypHux Kkeped. I[IpoGremamu pedopmyBaHHS CHUCTEMHU
OTOJATKyBaHHS YKpaiHW BHUBYAIOTH BIJOMI YKpalHChKI EKOHOMICTH, a caMe:
Azapo M. 4., bumk M. I., Bacumuk O. I., BoinoB T. C.,  [lixaus JI. B.,
3onotko 1. A., Kyuepssenko H. I1., Kyuepssenko M. I1. Ta iH., ajie, He3Bakar0uu Ha
11e, € 1Ie TN Psi MUTaHb, K1 OCTATOYHO HEPO3KPHTI.

Pe3ynbTaTu nociaigxenns. Ha cboroani B YKpaiHi Ai€ mogaTKoBa CUCTEMa, sKa
3a CBOIM CKJIQJJOM Ta CTPYKTYpOIO MOAIOHA JO TMOJATKOBOI CHCTEMU PO3BUHYTHX
€BPOIEUCHKUX KpaiH. 3aKOHU 3 MUTaHb OMOJATKyBaHHS PO3POOJICHO 3 ypaxyBaHHAM
HOPM €BPOIEHCHKOTO TOJIaTKOBOTO 3aKOHOJABCTBA, a TAKOXK ACMEKTIB MOJATKOBOI
nomtuku [ATT/COT Ta iHmMX Mi>KHaApOJHUX €KOHOMIYHUX OpraHi3ailiil.

BepxoBna Pama VYkpainu y uepBHi 2023 poky parudikyBana YTromy Mix
VYkpainoto Ta €BponeiicbkuM Cor30M MpoO ydacTh YKpaiHM Yy Mporpami
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€eporneiicekoro Coro3y s CriBpOoOITHUIITBA B Tamy3i omogaTkyBaHHs «Fiscalisy,
TOJIOBHOIO METOIO SIKOi — CHIBPOOITHHIITBO MK MOJATKOBUMH aAMIHICTpaIlisiMu ii
KpaiH-y4YacCHHIIb Y MUTAaHHSAX OOpOTHOU 3 MOJATKOBUM IIAXPaiCTBOM, YXUJICHHSM BiJ
CIUIATH MOJIATKIB Ta arpECUBHUM ITOJIATKOBUM IUIaHyBaHHIM [9].

[linmucanuit  MemopanayM 3 AjAMiHICTpali€ro J10XoaiB  MiHicTepcTBa
Ka3HauelcTBa Ta ¢iHaHciB Typenbkoi PecryOmiku, 3aBasSKu IKOMY BiJIOYBaTUMETHCS
CIIBIpAIl CTOPIH Yy MHUTAHHSAX pEeCTparii Ta O0OJIKYy IUIaTHUKIB IOJATKIB, iX
aMIHICTpYBaHHs, OOpOTHOM 3 YXWJEHHSAM BIJ CIUIaTH IOJATKIB, BUKOPHCTAHHS
€JICKTPOHHOI MOAATKOBOI 3BITHOCTI, 0OCIYrOBYBaHHSI ITUIATHUKIB MOJIATKIB, a TaKOX
HABYaHHS Ta PO3BUTOK IMEpPCOHANTY, OOMIH 1HQOpMAIlE€0, 30KpeMa IHCTPYKIISIMH,
METOJAMYHUMH MaTepiajiaMy, 1H(QOopMauiiHUMU OOJIETEHSMH, 3aKOHaMHU y cdepi
oroaTkyBaHHs [1].

[Ipote icHye psan npobieM, MoB’s3aHUX 3 €(PEKTUBHUM (YHKIIIOHYBAHHSIM
MOJIaTKOBOI CHCTEMU YKpaiHH, sIKI 3yMOBJIEHI IpOraJliHaMd B 3aKOHOJABCTBI Ta
Hee()eKTUBHUMU HOBOBBEICHHSAMHU.

Ha BinMiHy BiJ kpain €Bponelicbkoro CIIBTOBapUCTBA, MOJATKOBA CHCTEMa
VYKpaiHu He € 1HCTPYMEHTOM IIIJIBUILIEHHS KOHKYPEHTOCIPOMOKHOCTI JEp>KaBH.
Icnyroua cuctema ¢GopMyBaHHS JOXOJIB JEpKaBU Ma€ MEPEeBaXHO (iCKAIbHUI
XapakTep, TOOTO CHpsSMOBaHa, HacaMIEpe], Ha MOMOBHEHHS JEPKABHOTO OHOIKETY
[11]. Tomy mocrae HEOOXiIHICTh NPHBECTH TOJATKOBY CHUCTEMy YKpaiHU B
y3TOJKEHHSI 3 HOpMaMH €BpONeichKOro 3aKOHOJaBCTBA.

Bapro 3a3HaunTH, 10 32 OCTaHHINA MeEpioj MPOBEACHa 3HAYHa poOoTa II0/I0
3a0€3Me4eHHs] MPIOPUTETHUX HAMNPSIMKIB 13 pedopMyBaHHS MOJATKOBOI CHCTEMH,
30KpeMa 3MEHIIEHO KIJIbKICTh MOAATKIB, CIIPOILEHO MPOLEAYPH iX aJAMiHICTPYBAaHHS,
3alpoOBaXKEHO CHUCTEMY €JIEKTpOHHOro aamiHicTpyBanHs [IJIB, 1o cmporrye
B32€EMO/IIIO 3 MJIATHUKAMU Ta 3MEHIIY€ KOPYILIHHI PU3UKH, ONITUMI30BAHO MTOJATKOBY
3BITHICTb, 1110 HAJIAJI0 3MOT'y IJIATHUKAM 3MEHIIUTH KIJIbKICTh Yacy Ha ii IIJATOTOBKY.

Hismenicts JIIIC cipssiMoBano Ha 6€3yMOBHE 3a0€3MeUCHHS BUKOHAHHS 3aBJaHb
13 HaJXO/)KEHHS TUIaTeX1B O OI0/KETIB, YAOCKOHAJIECHHS CUCTEMH OINOJATKYBaHHS,
BUSIBJICHHS Ta PyWMHYBaHHS CXE€M MiHIMIi3allii MOJATKOBUX 3000B’A3aHb, 3a1100IraHHs
Ta BUSBJIEHHS KPUMIHAJIBHMX Ta IHIIMX MPABOMOPYILIEHb y cdepl OMoJaTKyBaHHS,
MUTHIN Ta OIOXKETHIN cpepax, BOPOBAKEHHS €JIEKTPOHHUX CEPBICIB JJIs MJIATHUKIB,
T1JIBUIIICHHS PiBHS MUTHO1 O€3MEKH TOIO.

st mipBumieras egexktuBHOCTi podoTH JI1IC Oyino BKHUTO KOMIUIEKC 3aX01iB
IIOJI0 YJOCKOHAJEHHS CTPYKTYpH amapary Ta TepuropiaabHux opradis JI1C,
YOOPSAKYBaHHS Ta CHCTEMaTH3allli MOKIaJAeHUX (YHKIIH, a TaKOX YCYHEHHs iX
OyOJTIOBaHHS M1 OKPEMUMU CTPYKTYPHUMHU MiIPO3AUIAMHU SIK Ha LIEHTPAIbHOMY, TaK
1 Ha perioHaIbHOMY piBHSX [6].
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Bxuto psij 3ax0/1iB 11010 3a0€3MeUeHHs BAKOHAHHS TOBEeHUX MiHICTEpCTBOM
¢binanciB  YkpaiHM 1HIMKATUBHUX TMOKA3HUKIB JIOXOMIB, PO3IIMPEHHS 0a3u
OTIOJATKYBaHHSI, 3A1MCHEHHSI KOHTPOJIIO 32 MPaBUJILHICTIO OOYUCIICHHS, TTIOBHOTOIO 1
CBOEYACHICTIO CIJIATH MOJATKIB (300piB) Ta IHIINX TUIATEXKIB A0 OIOKETY.

JAIIC npoBoamiacss poOoTa IMOJA0 1HIMIIOBaHHSA 3aKOHOJABUMX 3MiH,
CIPsIMOBaHUX Ha MOOYJIOBY CIIpaBEUIMBOI, IPO30POI Ta MepeadadyBaHoil MOJaTKOBO1
CUCTEMH, BJIOCKOHAJEHHS UWHHOTO TIOJJATKOBOIO Ta MHTHOIO 3aKOHOJAaBCTBA
VYkpainu, HaOMMKEHHSI MOTro 10 3aKOHO/AaBCcTBa €Bporeiicbkoro Coro3y, 30KpemMa y
CHIBITpalll 3 MPEACTaBHUKAMH KOMIIETEHTHUX OpPTraHiB 1HO3eMHHX JIEPIKaB.

3 METOI0 MIABUIICHHS IMOKa3HHUKIB YKpaiHu y pedTuHry CBiTOBOro OaHKY
«Doing Business» JIIC 3giiicHeHO psia 3aXO0J1B HANpaBICHUX Ha CTBOPEHHS
KOM(OPTHUX yMOB JIJIsl TUIATHUKIB TOJIaTKIB, 30KpeMa MOJICPHI3ALII0 €IEKTPOHHUX
CEpBICIB, YIOCKOHAJICHHSI MUTHUX MPOLEIYp, ONTUMI3AIII0 3BITHOCTI, MOCIa0ICHHS
aJMIHICTPATUBHOTO THUCKY Ha CYMJIIHHHMX IJIATHUKIB MOJATKIB, a TAKOXX 3MEHIIICHHS
KOPYMIIHHUX pU3HKIB [8].

2017 poky MAIIC cTBOpeHO 1H(OPMALIHHO-TEIEKOMYHIKAI[IHHY CHUCTEMY
«EnexkTpoHHuil kabiHeT» Ha 0a3l €JEKTPOHHOro cepBicy «EnexkTpoHHuil kabiHET
IJIaTHUKa», B sikoMy Maiike Ha 100% pearnizoBaHO cepBICH IS IOPUAUYHHUX OCIO —
mnatHuKiB [1JIB Ta miaTHUKIB CIIPOIIEHOI CHCTEMHU ONOJATKyBaHHS Ta 3a0e3MeUYeHO
peaizalliro MOBHOTO CIEKTPY CEpPBICIiB i (HI3UYHUX OCIO-TIAMPUEMITIB Ta TPOMAJISH.

Kpim Toro, 3anmpoBaipkeHo BBeICHHS €1uHO1 0231 1HANBITyaIbHUX IMOJJATKOBUX
KOHCYyJIbTali#, mo HamaroTbes I1C B muceMoBiit ¢opmi, Ta 3a0e3medeHo TOCTYI J10
HbOro Ha odimiitHomy Bedbmnoptani JAIIC uepes enekTtpoHHuil cepsic «EnexTpoHHMIA
KaOIHEeT IMIATHUKAY, TOCTYI JIO SIKOTO BUTbHUH Ta Oe3orutatHui [2].

Peamizanist BuszHaueHux IlmanHoM poOOTH 3axXOJiB CHpUsUia TOMIMIICHHIO
edextuBHOCTI podoTu opraniB JIIIC Ta cTana roJoBHUM YMHHUKOM Yy 3a0€3IE€UeHHI
BUKOHAHHS 3aBJaHb Ta JOCSTHEHHS TO3UTHBHUX TEMIIIB MPUPOCTY HAIXO/KEHb
TJIaTEXX1B TIOPIBHIHO 3 MOMEPEAHIMU POKAMH.

Opaum 13 mepmodyeproBux 3aBaanb g JI[IC Ha cboromui € OGe3ymMOBHE
3a0€3MeUeHHs] BUKOHAHHS MMOKA3HUKIB HAITOBHEHHS OIOJIKETY.
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Puc. 1 /Ilunamika nogaTkoBMX HAAXOAKEHb 10 OI0KeTy B YKpaiHi, MUIpJ I'PH

JIIC 3abe3nedye HaOUIBITY YAaCTKY J1I0XOJ1B 3BEACHOTO OI0JKETy YKpaiHu,
2022 poky HaaXxOoJKEHHS (Caiba0) JO0 3BEIEHOTO OIOHKETY IO IUIaTexax, o
koHTpomoroThes JAIIC, ctanoBmsars 1 091,4 mupa rpa. Le Ha 98,2 Miapna rpH, abo Ha
9,9 %. o6umpme HiX y 2021 pormi. JlepxkaBHa momatkoBa ciyxk6a y 2022 porti
nepepaxyBajia A0 JepkaBHOTO Orwomkery 698,7 mupa rpH, mo Ha 46,6 MIpa TpH
OibIe TOpiBHSAHO 3 okazHukamu 2021 poky (puc. 1).

Bupimansny pojib B €KOHOMIYHUX BIJIHOCMHAX MDK J€pXKaBaMH BiJIrpae
30BHIIIHS TOPTIBJISI, OCKUIBKH € XHUTTEBO HEOOXITHOI [JIi €KOHOMIKU OYIb-sIKOT
nepxau. [IpoBigHY poJib B 30BHINIHBOEKOHOMIYHUX ONEpaIlisiX BiAIrpac MHUTHE
OTIOJJaTKYBaHHSI, OCHOBY SIKOTO 3aiMarOTh MUTHI IUIATEXi Ta € OJHUM 3 JDKEPeI
HAIIOBHEHHS JIEP>KABHOTO OIO/IKETY .
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Puc. 2 Mutni miarexi 1o depxxaBHoro 01oa:xety 3a 2017-2022 pp., Muipa rpH
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HeBukonanHss r1miaHy MHUTHHUX TuiaTexiB y 2022 p. 1moB’s3aHe 3
MOBHOMACIITAOHUM BTOPTHEHHSAM Ta HOro Haciiakamu. TakoX Ha chaj BILTUHYJIO
ciabke MUTHE afMIHICTpyBaHHS W 3ampoBamkeHHs niisr 3 [IJIB ans enepronociis,
€HepreTUYHOro 00JIaJHAHHS Ta TOBAPIB BIICHKOBOTO MPU3HAYCHHS.

HeoOxigHo 3a3HauWTH, 10 MOJATKOBAa CUCTeMa YKpaiHM OpI€EHTOBaHA Ha
HAJXO/DKEHHSI HEeNpSAMHUX MOJATKIB, Hacammepe] MOAATKy Ha JO0JlaHy BapTICTh Ta
aKIM3HOTO NoJaTKy. BapTo 3a3HaunTy, 1o [1/IB € ocHOBHUM J15KepesioM HalTOBHEHHS
orokery nepxkaBu. IlporiBmm ananiz I1/IB BcraHoBieHO, 110 3a JOCIIIKYBaHUMA
nepio po3Mip HaaXoKeHb 3pic Ha 71,9 % (132 mupa rpH).
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Puc. 3 Haagxomkennsi I1/IB Ta akiiu3HOro moaaTky /10 0r10axeTy

3 1 Oepesnss 2016 poky 3ampoBajKEHO CHUCTEMY E€JIEKTPOHHOTO
aaminicTpyBaHHs peanizauii naneHoro (CEPAII) Ta BBeleHO aklM3HY HaKJIaAHY SIK
000B’SI3KOBUM €JIEKTPOHHUM JOKYMEHT, SIKUW CKIAJAEThCA IMiJ Yac 31HMCHEHHS BCIiX
orepaliii 3 peanizallii MaJlbHOrO HAa BHYTPIIIHBOMY PUHKY.

OcHoBHuM  pesynbratoM (ynkuionyBanHs CEPAIl e 30iibiieHHs
HaJIXO0HKEHB 710 JlepkaBHOTO OO/ KETY aKIIM3HOTO MOAATKY 3 BUPOOJIECHOTO HA MUTHIM
TepuTOopii YKpaiHu Ta BBE3€HOTO NMAIBHOTO.

Bnposamxennss CEPAII  cropusyio  3MEHILIEHHIO  TIHBOBOIO  00Iry
HaTOMPOYKTIB, 30KpeMa OCH3MHIB MOTOPHHX.

Haiibinpiie 301bIIeHHs] aKIIU3HOTO TMOAATKYy B PO3pi3l BHIB MiJAKIIU3HUX
toBapiB y 2017 poui, nopiBHsHO 3 2016 pokoM, BiAOYJIOCS MO TIOTIOHOBUX BHUpPOOAx
(7,5 mapn rpH) 3a paxyHok 30inbmenHs 3 01.01.2017 poky Ha 40 BiICOTKIB CTaBOK
aKUM3HOTO moAatky. Aune, 3a miacymkamu 2017 poky obcsiru peanizanii TFOTFOHOBHX
BUPOOiB ckopoTuiucs Ha 10,6 BiacoTKiB [2].
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Haiibinbiie 301bIIEHHS] aKIIM3HOTO TMOJATKy B pO3pi3i BUAIB MiAaKIIM3HUX
toBapiB y 2018 pomi, mopiBHsHO 3 2017 pokoM BimOyJIOCS TaKOX MO TIOTIOHOBHUX
BHUpo6ax (3,6 Mupa rpH) 3a paxyHok 30umbmenns 3 01.01.2018 poky Ha 29,7 BiACOTKIB
CTaBOK aKIIM3HOTO MOoAaTKy. 3a miacymkamu 2018 poky oOcsru peasizaiiii TIOTIOHOBUX
BUPOOIB CKOpOTHIIKCA Ha 15 BigcoTkiB [3].

Jlo 3aransHOTO (hOHAY AEpKABHOTO OIOJIKETY 3 BUpOOJIeHUX B YKpaiHi TOBapiB
y 2021 pori Hagidnio 68,7 MIpa I'pH aKIIM3HOTO MojaTky, mo Ha 0,5 %, a6o Ha 0,3
MJIpJ TpH OibIe pakTHIHUX HaaxopkeHb 2020 poky.

Haii6inbine 30170bIIEHHS HAIXOKEHb aKLM3HOTO MOAATKy B PO3pi3l BHIIB
nigakiu3Hux ToBapiB y 2021 porri, mopiBHsHO 3 2020 pokoM, 3a0e3MeUeHO 3a paXyHOK
enekTpuuHoi eHeprii (37,9 %, abo 1,1 mupa rpH) Ta JiKepoO-rOpLTYaHOI TPOTYKIIi
(9,0 %, a60 0,57 mupx TpH).

[IpuOyTKOBE OMONATKYBaHHS € BAXJIMBUM €JIEMEHTOM CHCTEMHU MPSIMHX
MOJATKIB, $IKE JIO3BOJISIE PETYJIIOBAaTH JOXOJH CYyO’€KTIB TOCIOJApIOBaHHS Ta
(dhopMyBaTH HaJIXOJKEHHS JI0 OIOJIKETY.

[TogaTox Ha moxoau (i3UUHHUX OCIO € TOJOBHUM JKEPEJIOM HAMOBHEHHS
J0XO/11B MICIIEBOTO OIOJIPKETY Ta Y CTPYKTYP1 HaIXO/I’)KEHb 3aliMa€ HAOUIbIILy TUTOMY
Bary.

450 420,7

400
350
300

250

200

130,6
150 106,2 117,3 118,5

100 73,4

50

2017p. 2018p. 2019p. 2020p. 2021p. 2022p.

= [104aTOK Ha AoXx04M Gi3nYHMX 0Cib MoAaTok Ha NpMBYTOK MiANPUEMCTB

Puc. 4 Haagxomxkenns I1/I®PO Ta mogaTtky Ha npuOyTOK MiAMPUEMCTB /10
3BeAeHOro 0raxerty 3a 2017-2022 pp., mupa rpH [9]

Bionosiono 0o npedcmaéneHux NOKA3HUKIE 3a OO0CHIONCYBAHULL Nepioo,

HAOX0OMHCEHHsL NOOAMKY HA 00X00u hizuunux oci6 3pocau y 2,3 pasu (235 mapo epn)
i3-3a NiOBUWEHHS PO3MIPY MIHIMAIbHOI 3apoOImMHOIL naamu Oiibule HidC Y 08iUi.
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Ilooamoxk na npubymok 3a 2022 pix nopisnano iz 2021 pokom ckopomuecs na
38,2 mapo epu. Ceped OCHOBHUX NPUYUH - CHOBLIbHEHHS eKOHOMIYHOI aKMueHOCmi
cyb ekmis 20cno0apcoKoi OisibHOCHIL.

Biticoxosuti 30ip — ye nodamox, saxuti 60ye esedenuni 2014 poky oOns
Qinancysanns 3opouinux cun. L{um nooamxkom o6Kk1a0aromucs 00x00u QizuyHux ocio
Ha mepumopii Ykpainu. Cmaska 6itickkogoco 360py cmanogums 1,5% 6io0
Hapaxosamoi 3apobimnoi niamu.
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Puc. 5 HaagxomkeHHsI BiiCbKOBOI0 300py Ta €IMHOI0 BHECKY
o ormxkery 3a 2017-2022 pp., Mapa rpH

BinmoBigHO 10 3a3Haue€HUX MOKa3HUKIB (pHC. 5) MU O0a4MMO, 10 332 HE3MIHHOI
cTaBku y 1,5 % HagxomKeHHs BICEKOBOIO 300py 3pocnu y 2,2 pasu: 13 15,1 mupz rpH
y 2017 poui g0 33,7 mupna rpH y 2022 potii.

Bopr 13 BiiickkoBOTO 3060py 110 AepkaBHOTO Oromkery Ha 1 ciuns 2023 poky,
nopiBHsHO 3 2020 pokom, 301abmHBcs Ha 94,7 mutH rpH (13 278 10 372 MIIH TPUBEHB ).
[IpyunHOIO cTana HecriaTa IUIATHUKaMH BIHCHKOBOTO 300py, HapaxOBaHOTO Ha
CaMOCTIMHO 3a/IeKJIapOBaH1 JOXOAH, 3T1IHO 3 TOJaHUMHU MOJATKOBUMU JICKIIapaIlisiMu.
Bnaciigok criucanHst 6opry 10 AepkO0ropkeTy He Haaiunwio 37,5 MITH TpH.

Aymut PaxyHkoBoi manatu 3acBimuuB, 1o 2022 poky BilicbKOBUN 301p
CIIaTUIM oHaa 760 THC. FOpUIUYHUX OC10 Ta (PI3MYHMX OCI0 - MIAMPUEMIIIB, & TAKOK
maibke 311 THCc. GBUYHEX 0cCi0 - WIANPUEMINB 3a pe3yJbTaTaMH PIYHOTO
nexnapyBaHas. Y nopiBHsAHHI 3 2019 pokom KiIBKICTh MEpIuX 3HU3UIAch Ha 18 %,
apyrux — Ha 32 %. Cepen mnOpUYMH: TPUIYNUHEHHS MiSUTBHOCTI CYO’€KTIB
rOCIIOZIapIOBaHHS uepe3 BIHChKOBY arpecito Pocii mpotum VYkpaiHu Ta TUMYacoBY
OKyTIaIlll0 OKPEMHUX TEPUTOPiM, a TaK0X CKOPOYEHHS KUIBKOCTI TPOMAsH, SIKi
3000B’s3aH1 MMOJIaBaTH JeKIaparllii mpo MalfHOBU CTaH Ta JIOXOJIH.

HanxomkeHHs: €IMHOTO BHECKY Ha 3arajJbHOO0O0B’SI3KOBE JIEP>KaBHE COIllaIbHE
ctpaxyBanHsa 2022 poky cranoBwid 425,3 Mapn rpH, o Ha 76,2 mupa rpH, abo Ha
21,8 % Oinbuie Hix 2021 poky.
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[IpoBiBIIM aHaji3 CTATUCTUYHOI 3BITHOCTI, MOXKHA MJINTH BHCHOBKY, IIIO
HAJXO/KEHHS 70 OIO/PKEeTy BCIX BHUAIB MOJATKIB, 300piB 1 IJIATEXKIB LIOPIYHO
301IBIIYETHCS 1 BCE 1€ MOB’s13aHO0 3 psaoM no3utuBHuX i JAIIC, ogaum 3 skux €
MIBUIIEHHS SKOCTI ayauTy, sKi 3iicHIOI0TH opranu J{I1C.

OnnouacHo podoty HIIC 30cepemkeHO Ha MIABHUINEHHI SIKOCTI MaTrepialiB
MEepeBIPOK, TMPOBEICHHI KOMIUICKCHUX 3ax0JiB (HAIpaBJeHHS OIJISIAOBUX JIMCTIB,
MIPOBE/ICHHS Hapa/l y peXUMi BiICOKOH(PEPEHII3B 13Ky, 3aCITyX0BYBaHb 0€3M0CepeaHIX
BUKOHABIIIB, HABYaHb MPAIIBHUKIB, IHPOPMYBaHHS TUIATHUKIB 3 BXKJIUBUX TUTAHb)
U YHEMOKJIMBJICHHST 0€370Ka30BUX TBEP/)KCHh B aKTax IMEPEBIPOK Ta
HEOOTPYHTOBAHUX PIIICHb.

2017p. 2018p. 2019p. 2020p. 2021p.

Puc. 6 3a pe3yibTatamnu nepeBipok J0HAPAX0BAHO /10 OKOIKETY
2017-2021 pp. mapa rpH

3a pesysbratamu nepeBipok 2021 p qoHapaxoBaHo 10 O0r0KeTy 63,4 MIpA I'pH,
o y 3,5 pasu (45,7 mupa rpH) Ounbiie nopiBHsiHO 3 2020 p.

3 18 6epe3nst 2020 poKy 1 A0 KIHISL POKY TPUBAB 3aKOHOJIaBUYO BCTAHOBJICHHIA
MOpaTOpiii Ha TMPOBEACHHS JIOKYMEHTaJIbHUX Ta (AKTHUYHUX TEPEeBIPOK, KpIM
(haKTUYHUX TIEPEBIPOK Y YACTHUHI 00ITy MiAAKIIU3HOI TPYITU TOBAPIB, JOKYMEHTAIBHUX
MepeBipok 3 muTaHb jAekiapyBanHs [IJIB, mpununenHs (mikBimamii) cyO’€KTiB
rOCIIOZIapPIOBAHHS Ta HA 3BEPHEHHS IUIATHUKIB MTO/IATKIB.

Taki oOMeXeHHs 3HAYHO BIUIMHYJM Ha OalaHC SIK KIJIBKOCTI KOHTPOJIBHO-
MEpPEBIPOYHUX 3aXO0JiB, TaK 1 JOHAPAXOBAHMX Ta Y3TOJUKEHUX CYM TIPOLIOBUX
3000B’s13aHb.

B Vkpaini wa 2017-2020 poxu BIAMOBIIHO A0 3arajbHOEBPONEHCHKUX
npuHIUIiB HajexHoro ynpasmHHI SIGMA/OECD 0Oyma pospo6nena Crpareris
pedopMyBaHHS cuCTeMH yipaBiiHHA aepxkaBHuMu ¢inancamu (CY 1D), omHak He Bce
13 3armmaHoBaHoro I1i€t0 CTpaTeriero BAANOCh peani3yBaTd, BUHUKIN HOBI BUKIIUKH,
yacTMHA 3aBJlaHb BTPATWJIM AaKTyaJlbHICTb. TOMy OyB MiJTOTOBIEHUN MPOEKT
oHoByieHoi Ctpaterii pedopmyBanas CYAD na 2020-2024 poku Ta npoekt Ilnany
3aXO0/IiB 3 1i peanizarii.
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OpmuuM 13 3aBAaHb Ta ocTaBiieHoi MeTH 1iei CTpaTterii Oyia mody1oBa Cy4acHOi
MOJIATKOBOI CHUCTEMH, IO 3a0e3ledyye pIBHICTh YyCiX IUIATHUKIB MOJATKIB IMepes
3aKOHOM Ta JOCATHEHHS CTPATeT1YHUX I1JIeH CTaIoro eKOHOMIYHOTO PO3BUTKY.

Or1riHKa TOCATHEHHS PE3yibTaTy 3a UM HAIMPSIMKOM BHUMIPIOETHCS 32 TaKUMH
MOKa3HUKAMHU:

- M1JIBUILIEHHS MICIIA 32 TOKa3HUKOM «OmnoaaTkyBaHHs» y peUTHHTY CBITOBOTO
banky «Beoenns 6iznecy» (Doing Business);

- MIABUIIEHHS PIBHS JOOPOBUIHLHOTO MOAaHHS MOAATKOBUX JICKIapaIliii;

- 30LIBIICHHA YacTKH MOJATKOBUX JeKJapaliid, MOJaHWX 3a JOIMOMOTOI0
enekTpoHHUX cepiiciB JJDC;

- MIABUILEHHS PIBHS 3aJI0BOJICHOCTI IJIATHUKIB noAaTkiB nociyramu JDC 3a
pe3yibTaTaMu NEePiOIUIYHIX ONMUTYBaHb;

- 3HWKCHHS MOJaTKOBOTO HaBaHTaKEHHS [7].

OcHoOBHI HarpsiMu pedopMH OMOJATKYBaHHS OyIyTh BHU3HAYEHI BUXOJAYU 3
peaiiii MOoCTKapaHTHMHHOTO TepioAy, BiiichkoBOi arpecii Pocii mpotu Ykpainu Tta
MIPIOPUTETIB 1 IIJIEH HOBOTO YpsiAy, BU3HAUEHI B Yol mpo Acortiaiito. Pazom 3 Tum,
BJK€ ICHYIOTh 3000B’s13aHHS 1110J10 BHECEHHSI 3M1H JI0 TTOJaTKOBOI'O 3aKOHOJIaBCTBA, a B
npoekTi Ctparerii pedpopmyBanas CY D na 2020-2024 poku nepeadadyeHo 3MiHU B
YaCTHHI €KOJIOTIYHOTO MOAATKY, MOJIaTKy Ha HEPYXOME MaiHO (3€MEeTbHUX JUISTHOK),
aKIIM3HOTO OMOJATKyBaHHS.

[Tomanpini KpOKM 3 MIABHINEHHS SKOCTI Ta €(QEKTUBHOCTI MOJATKOBOTO
aZMIHICTPYBaHHS Ta 0OCIyTrOBYBaHHS TUIATHUKIB MOJATKIB HEPO3PHUBHO IOB’sA3aHI 13
3aBepiieHHAM pedopmyBanHs JIIC, po3BUTKOM €JIEKTPOHHUX CEPBICIB ISl KIIE€HTIB
MMOJTATKOBUX OpTaHiB, 3MEHIIEHHS KiJIbKOCTI Yacy, KA BUTPAYAETHCS TJIATHUKAMH
MOJATKIB Ha MIATOTOBKY Ta MOJIaHHA IMOAATKOBOI 3BITHOCTI 3rifHO BUMOr Doing
business, Ta BAKOHAHHSIM 1HIIUX 3aXOA1B, MependayeHunx, 30kpema, [lnanom 3axoiB
IOJI0 peajizailii KOHIENTyaJbHUX HampsMiB peopMyBaHHS CHCTEMHU OpPTraHiB, IO
pealti3yloTh Jep>KaBHY MOJATKOBY MOJIITUKY.

bepyun n0 yBaru uyTnuBiCTh Majoro Oi3HeCy HIOJO MUTaHb, MOB'S3aHUX 13
CIPOLIEHOK CUCTEMOIO OMOJATKYBaHHS, KapIMHAJIbHI 3aKOHOJJaBY1 3MIHH CIIPOIICHO1
CUCTEMH OTIOaTKYBaHHS HE yXBasltoBasacs. Pa3om 3 THM, yTOCKOHANIEHHS CIIPOIIEHOT
CHUCTEMH OIOJAATKyBaHHSI BiIOYyBaJOCS IUISIXOM BHECEHHS 3MiH /O TIOJIOXKEHb
[TomaTkoBOTO KOJEKCY, IO PEryiiolOTh IUIATHUKIB €IWHOTO TMOAATKY B YacTHHI
Bukopuctanas PPO, a Takox JOMOBHEHHS EIKUX HOPM, IO PETYJIIOIOTH TUIATHHUKIB
€IMHOTO TIOJATKy YeTBepTOl rpymu [7].

OTxe, Ha HalTy JyMKY, OCHOBHUMHU HaIpsiIMKaMH BIOCKOHAJIEHHS MOJIATKOBOI
CHUCTEeMH B YKpaiHi €:
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- CTBOPEHHSI MPO30POi Ta CHPOILIEHOT MOJATKOBOI CUCTEMH, 3MEHILICHHS YHUCIa
MO/IaTKiB, BHECEHHS SICHOCTI y TTOJaTKOBE 3aKOHOIABCTBO, BUAICHHS HAJJTUIITKOBUX
BUHSTKIB Ta ILIGT;

- BipoBaKeHHs [ T-pimens, aBToMaTH3a1lisl MPOIIECiB, 301TbIIEHHS TPO30POCTi,
B3a€MO/IIi 3 MJIATHUKAMU;

- IOCUJIEHHSI 0OPOTHOM 3 TIHBOBOIO €KOHOMIKOIO, 110 JACTh 3MOTY PO3LIUPUTH
M0JIaTKOBY 0a3y Ta 3MEHIIUTH HABAaHTAXEHHS HA YECHUX TJIATHUKIB,

- MIBUIIICHHS] PIBHS TOJATKOBOI KYJbTypH Ta OCBITU CEpEJ HACEJICHHA Ta
Oi3Hecy.

OO0roBopenHsi oTpuMaHux pe3yabTaTiB. [lim dYac mnpoBemeHHS aHaATI3y
MOJATKOBOI CUCTEMHU OYJIO BCTAHOBJICHO, IO HAAXOKEHHS /10 3BEJECHOTO OIO/IKETY
outbmie y 1,5 paza Hix 10 [lepkaBHOTO, TaKe 3HAYHE PO3XOJIKEHHS CIIOCTEPIranocs y
2021-2022 pp. 3aramom J0XOJW 3a JOCIIIKYBAaHUM TEpioj 10 3BEICHOTO OIOHKETY
3pociu Ha 29,8 %. BeranosieHno, mo 2021 poky HaaIx0IKEHHS 110 MUTHHUX IUIATEXKAX
3pOCIIH TOPIBHSIHO 3 MONepeiHiM pokoM Ha 35,2 %. Takox 2022 poKy HaJaXOIKEHHS
10 3a3HAaYEHUX IJIaTeKaX HaBIAKU 3MEHIIMINUCH Ha 37,9 %, Taki 3MIHU BIIOYJUCA Y
3B’SI3Ky 3 MOBHOMACIITAOHMM BTOPTHEHHSIM Ta HOTO HACHIJAKaMH, 3alpOBaKCHHS
nuier 3 [1JIB a1t eHeproHociiB, eHepreTuyHoro o0JagHaHHs Ta TOBapiB BIHCHKOBOIO
npu3HavYeHHs. Busnaueno, mo HagxomkeHHs Bia I1/IB Ta akmm3noro mopaTky 3a
2017-2021 pp. 3pocam Ha 71,9 % (132 mupm rpH) Ta 66,1 % (42,2 mupa TpH)
BIIMOBITHO. BCTaHOBIIEHO, 1110 MOJATOK HA JOX0U (Pi3MUHKMX OCI0 3a JOCHTIKyBaHUN
nepion 3pic y 2,3 pasu (235 mupa TpH) i3-3a MIABUINEHHS PO3MIPY MiHIMaIbHOT
3apo0iITHOI miatk OuIbIne HIK Y 2 pa3u. llomarok Ha mpubyTtok 3pic Ha 77,9 %, a
nopiBHAHO 3 2021 p. 3mMeHmmBes Ha 20,3 % y 3B’S13Ky 31 CHOBUIBHEHHSIM €KOHOMIYHO1
aKTUBHOCTI  CYO’€KTIB  TOCMOJapChkoi  AisibHOCTI. CTOCOBHO  HAJIXOJKEHb
BIMCHKOBOTO 300py Ta €AMHOTO BHECKY criocTepiraeThcsi 3poctanHHs 3 2017 p. mo
2022 p., y 2,3 ta y 2,2 pa3u BianoBiaHo. [IpudnHOIO CcTasio 301IBIICHHS PO3MIPY
MiHIMaJIbHOI 3apo6iTHOI miuaTH. OTxe, MiJCYMOBYIOYM MOYHA AIMTH BUCHOBKY, IO
HAJXO/DKEHHST 70 OFO/KEeTy BCIX BHUAIB TMOAATKIB, 300piB 1 IUTATEXIB MIOPIYHO
30UIBIIYETHCS 1 BCEe 11€ TIOB’s13aHO 3 psiaoM no3utuBHUX A1 JIIC, onHUM 3 SIKUX €
MIJBUIICHHS SIKOCT1 ayauty, siki 3paidcHioioTh opranu JIIC. 3a pesynbTaTamu
nepeBipok JIIC y 2021 p nonapaxoBaHo A0 OroxeTy 63,4 MipA I'pH, 10 Yy 3,5 pasu
(45,7 mapa rpH) 6ib11e nopiBHgHO 3 2020 p.

BucHoBkmu: Pedopma mo1aTkoBoi CHCTEMH — 11€ CKJIAIHUM ITPOIIEC, IO BUMArae
BpaxyBaHHs Oaratbox ¢akTtopiB. OQHAK MPABWIBHO CIUIAHOBaHI 3MIHA MOXYTh
CTUMYJIFOBATH €KOHOMIYHE 3POCTAHHS Ta 30UTBIITUTH TOX0IN OIOIKETY.

[limOuBaroun MiJACYMKH, HEOOXIJHO KOHCTAaTyBaTH, IO € psJi MpoOsieM B
CyYacHId MOJMATKOBIA cuCTeMi YKpaiHu, 1€ 1 CKJIaJAHICTh Ta HEY3TOKEHICTh

MOIaTKOBOT'O 3aKOHOJ/IABCTBA, HECTAO1IBLHICTH HOPM III0JI0 ONOAATKyBaHHs, HaIMIpHE
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MOJIaTKOBE HAaBaHTaXXEHHsI 3 OOKY KOHTPOJIIOIOYUX OpPraHiB Ta IMOCTIHHI KOH(IIKTH
MDK KOHTPOJIOIOYMMH OpraHaMd Ta I[UJIaTHUKaMH TOJATKiB, yOJIOBaHHS
MOBHOBAKEHb KOHTPOIIOIOYMX OPraHiB, BIICYTHICTh pealbHUX MUIBT A CTUMYJIALIT
BEJICHHS TOCTOAAPCHKOI AISUIBHOCTI, BIICYTHICTh MEXaHI3My 3allyuyeHHS 1HO3EMHHX
1HBECTHIIIH TOILIO.

baxxanns YkpaiHu mnOpue€aHATUCS Ta CTaTH ITOBHOMNPABHUM  YJIEHOM
€pponericbkoro  Coro3y 3yMOBIIOE  HEOOXIJTHICTH MPOBECTH POOOTY  IIOAO
rapMoOHi3allii BITYU3HSIHOI MOAATKOBOI CUCTEMU 10 HOpM €Bporeiicbkoro Corosy.

OpnHak HU3KA BaXJIMBUX 3aBIaHb BXKE peali3oBaHa B MOJAATKOBIN cdepi, a came:

- posmouatuii mpouec pepopMyBaHHS TOJATKOBOI CiIyXOH, 30Kpema
3a0e3nedeHo ¢yHkuionyBanHa HOBO1 JIIC, opranizaniiiHa CTpyKTypa sIKOi BIATENep
noOynoBaHa 3a  (QYHKIIOHAIBHMMHM  HampsiMaMd, OHOBJIEHO  KEPIBHMIITBO
IEHTPaAJIBHOIO anapaty Ta TeputopiaabHux oprasis JII1C;

- 3aMpoBa/pKeHO BiamkoayBaHHs [1/IB B aBToMatnyHOMY pexuMi 3a €TMHUM
CJIEKTPOHHUM  PEECTPOM, 3alyLIeHUM MEXaHI3M MPU3YyNHUHEHHS peecTpauii
MOJATKOBUX HAKJIAIHUX 3 03HaKaMu (DIKTUBHOCTI;

- PO3LIUPEHUHN MEPEeITiK OHJIAlH MOCIYT JUIsl IJIATHUKIB MOAATKIB, JOCTYITHUX B
EnexTpoHHOMYy KaOiHETI, CTBOPEHO €IWHHUWA PEECTP IHJIMBIAYyaTIbHUX MOJATKOBUX
KOHCYJIbTAIIIH;

- PO3MOYATO IMIUIEMEHTAIIF0 OCHOBHUX IMOJO0KEeHbh MIHIMaIbHOTO CTaHIAPTY
mwiany nii BEPS Ta partudikoBano mMikypsioBy yKpaiHCbKO-aMEpUKAHCHKY YTOIY
1010 3acTocyBaHHs mojoxxeHb FATCA.
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TAX SYSTEM IN UKRAINE: STATUS AND DIRECTIONS FOR
IMPROVEMENT

In the conditions of a market economy, taxes reproduce redistributive mechanisms for the
implementation of financial relations. The tax system as a set of taxes, fees, and other mandatory
payments should harmoniously combine both fiscal and regulatory properties of taxation. The state
of the tax system in Ukraine, as in many other countries, is the subject of constant discussions and
changes. The Ukrainian tax system is sometimes criticized for its excessive complexity and numerous
exemptions, which complicate tax planning and administration.

The article examines and researches the activities of the State Tax Service of Ukraine (SST),
which is the central body of the executive power and implements the state tax policy and is aimed at
ensuring the fulfillment of tasks related to the receipt of payments to budgets, improvement of the
taxation system, etc.; analyzed agreements and memoranda with foreign countries regarding the
improvement of the tax system in Ukraine, therefore it is formally possible to state that the tax system
of Ukraine is gradually approaching world fiscal standards.

The state of the tax system of Ukraine for the period from 2017 to 2022 has been studied and
analyzed, the shortcomings and problems of the mechanism of filling the state budget with taxes,
directions for improving the tax system in Ukraine have been identified. Income to the consolidated
and state budgets was studied, attention was drawn to a significant reduction in customs payments in
2022 in connection with value-added tax benefits for energy carriers, energy equipment and military
goods. The analysis of the receipt of indirect taxes to the budget was carried out and the justification
of the increase in the excise tax was carried out. The receipt of direct taxes in the form of personal
income tax and corporate income tax is highlighted. In order to ensure the financing of measures to
increase the state's defense capability, a military levy was introduced in Ukraine, the income of which
is investigated in the article.

Key words: Taxes, fees, tax system of Ukraine, budget, tax reform, tax legislation, State Tax
Service, European integration.
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