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Abstract. The study considers the concept of stability of tree stands and their establishment at breeding facilities
considering the dynamics of the intensity of using environmental conditions. The protective properties of the
forest environment, which are identified with the preservation of genetic diversity, are determined by the
amount and quality of natural renewal and are associated with environmental stability (renewability), can be
effectively assessed by the loss of this stability according to the above method. The study analyses approaches
and areas relevant for assessing the biotic and eco-resistance of tree stands. For breeding facilities, these
issues are relevant when assigning reforestation measures in forest genetic reserves, assessing the stability of
stands at the time of selection of positive plantings, and evaluating selected permanent forest seed plots from
the standpoint of determining the volume of planting and care. The methodology for assessing stand stability
is based on determining stability indicators (stability coefficient, loss of biotic stability, loss of ecological
stability), which are calculated based on a parametric (taxonomic) assessment of trees, their sanitary condition,
and natural regeneration in the area under study. Using the values of the given stability indicators, plantings
can be divided into three categories: stable, conditionally stable, and unstable. Appropriate forestry measures
are proposed that require a separate parametric assessment of forest-forming tree species, economic groups
of forest types, forest categories, target measures, or research area. During studies of the living space tension
indicator, it was found that the use of forest-growing conditions occurs according to the assessment of the
process of development of stands as normal, non-stressed, and stressed. To establish the indicator of normal
and weakened state, a basic scale for assessing biotic stability based on state indices is proposed
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Introduction

In forestry science, along with the issue of increasing
the productivity of stands, a great deal of attention
is paid to assessing and increasing the biotic stabil-
ity and eco-resistance of stands, and forest selec-
tion, accordingly, becomes more relevant in breed-
ing and shaping sites for stability. The main factor
for assigning specific economic measures, primarily
in non-operational categories of forests, is the loss
of stability and protective properties by plantings.
Therefore, there is an obvious need to quantify the
loss of biotic stability of stands by forests. These
issues remain relevant for breeding facilities, es-
pecially during the appointment of reforestation
measures in forest genetic reserves. It is important
to assess the stability during the selection of pos-
itive plantings and permanent forest-seed plots,
considering the prospect of their transfer to positive
(breeding) stands or withdrawal from the registers of
objects of the permanent forest-seed base.

The term “stand stability” has been widely
used in the scientific literature, and relevant for-
estry studies have been significantly updated re-
cently (Tretyak & Chernevyy, 2020; Maliuga, 2020;
Oliynyk & Blystiv, 2019; Gilliam, 2016; Holubets,
2013; Oliynyk, 2013; Shparyk, 2012 etc.). Resistance
is defined in relation to a particular component of
the forest (stand) as the biotic stability of the species
(ecosystem engineer), and in relation to the phyto-
cenosis (forest environment). In forestry science, the
concept of ecosystem stability (biogeocenosis) is in-
troduced, in this case, this refers to the stability of
the functioning of the forest environment (Holubets,
2008). It is noted that the concept of stability in
modern forestry research has a two-way meaning
depending on the area and object of study (Brang,
2001). Stability is also considered as a high resis-
tance to external influences and as a property for
maintaining a functional forest environment. First

of all, stable stands include: native stands of eco-
logical and forestry typology (Stoiko, 2011; Parpan,
2008; Holubets, 2008, etc.), indigenous forest types
in phytocenological classification (Sukachev, 1964;
Holubets, 2008), nodal stages in successions and
changes (Yaroshenko, 1958), stands of stable forest
ecosystems (Holubets, 2013; Parpan, 2005 et al.). In
forestry, the concepts of resistance and reproduc-
ibility (elasticity) are most often used (Brang, 2001,
Oliynyk et al., 2019). To assess stability, the concept
of “standard” is sometimes used, which concentrates
all the best signs of planting in specific growth con-
ditions (primarily productivity), in particular, dura-
bility, biotic stability, and the ability to fully mani-
fest its protective functions.

The qualitative characteristics of growing
conditions (edatopes) are determined based on a
comparison of the potential and actual productivity
of plantings. It is believed that under different con-
ditions, the stability of stands and forest tree species
is not the same. Molotkov (1966) has found that in
the conditions of wet hornbeam and beech forest,
plantings are characterised by high productivity and
stability. In general, native stands in beech forests
are considered stable, this thesis is confirmed by
P.S. Kaplunovskyi and V.I. Parpan. This approach is
typical for the ecological and forestry typology from
the standpoint of reforestation.

To evaluate individual trees in the forest, vari-
ous classifications are used (Kraft, Shedelin, Zhylkin,
etc.), which can be used to give a general descrip-
tion of stand structure, but its stability is not eval-
uated. The issue of loss of resistance due to damage
by pests or forest diseases is considered depending
on the needs of a particular area of forestry — forest
protection (Meshkova et al., 2018). In forestry, the
assessment of the sanitary condition of each tree in
six categories is used in accordance with the sanitary
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regulations in the forests of Ukraine (Sanitary For-
ests Reg. Ukraine, 1995), and based on the results,
economic measures are assigned for a specific site.
To solve the problem of rapid assessment of the state
and structure of forests, there is an international
system for evaluating each tree in six classes, which
are known as “IUFRO classes”. It is also proposed to
assess the life status of trees that have a biotically
determined potency of the species for growth and
development under certain conditions (Debrenyuk,
2017). The Guidelines on forest seed production (Los
et al., 2017) present a methodology for assessing
the condition of trees and stands in five categories,
which is based on the concept of “viability”, which is
informative for seeds, seedlings (self-seeding), and
undergrowth. To assess the state of plantings, an in-
dicator of living space tension is proposed (Maliuga,
2020). The substantiation of the selected indicator is
carried out, in which the average height of plantings
reflects the bonus (a recognised indicator of qualita-
tive productivity), and the sum of the cross-sectional
areas of trunks at a height of 1.3 m (absolute density)
comprehensively characterises forest-growing con-
ditions. Tax collectors in their production activities
use tables of the sum of cross-sectional areas and
stocks of plantings at density 1.0, so this approach is
taken as the main one. To a certain extent, the issue
of stability assessment is worked out in the studies
by Blystiv (2006, 2012), Oliynyk et al. (2019), scien-
tific recommendations contain the papers by Hayda
et al. (2013), Marchuk et al. (2021). The issue of eval-
uating the efficiency of living space use by plantings
is discussed by Malyuha & Minder (2020). The listed
studies on the stability of forest ecosystems are im-
portant for evaluating the functionality of forest
genetic reserves, which may consist of many taxa-
tion plots. The assessment of a certain designated
territory (forest ecosystem, part of the population)
can be based on the ratio of the state of individual

plots by area. This approach for estimating the
area of reserve stands was proposed by researchers
(Syrota, 2021): with the classification of the condi-
tion as “normal”, which includes healthy stands, and
“weakened”, which includes damaged stands.

According to Oliynyk et al. (2019), Blystiv
(2006, 2012), the concept of general forest stability can
be divided into the following four main components:

1. Resistance to internal biotic factors or living
organisms.

2. Resistance to anthropogenic impact.

3. Resistance to weather factors and other factors
of inanimate nature.

4. Potential for the possibility of restoring and
forming stable (indigenous) stands (maintaining ho-
meostasis and protective properties).

The first two components can be combined by
the concept of “biotic resistance”, or resistibility (re-
sistance). It is consonant with the concept of “natu-
ral stability”, introduced on the basis of typological
studies.

Forest typology is crucial for understanding
and evaluating the stability of plantings. To assess
the natural stability of plantings, an indicator of the
typological potential (typological productivity) of a
certain type of forest and modelling of the growth of
ecotypes and indigenous stands as the main compo-
nent of the stability of forest ecosystems are used.
The term “naturalness” is also used in relation to the
environment as an assessment of the inviolability of
ecosystem connections or the level of its transfor-
mation. The naturalness of its individual compo-
nents may correspond to the concept of biotic stabil-
ity of indigenous stands, which, first of all, concerns
the correspondence of the ecological optimum of
a species to the growing conditions, the biology of
species, and their mutual influence. For stands from
the standpoint of forest selection and conserva-
tion of valuable gene pool and genetic diversity, the
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concepts of autochthony and corresponding local
origin, which are associated with stable stands, are
used (Hayda & Yatsyk, 2013). However, the most
important element in an integrated approach to
determining the stability of stands remains the
biotic component, which is the basis for ensuring
eco-resistance.

The use of living space by artificial plantings
can be normal (optimal), non-stressful, and stressful
(Malyuha, 2020). Tension characterises certain pro-
cesses — the loss of stability or its increase, therefore
it can be used to assess processes in the stand (dy-
namics of stability). To make decisions on the stabi-
lisation of processes in forest ecosystems, it is im-
portant to assess the ratio of the state of the object’s
territory to the areas of stable and unstable stands.
The indicator “normal condition” corresponds to the
set of stable stands on the site by area, “weakened” —
conditionally stable and unstable. The dynamics of
areas in the context of changes in these indicators
by period characterises ecosystem changes and the
succession process in them and is important for ob-
jects of conservation of valuable gene pool and ge-
netic diversity.

The purpose of the study is to update the pro-
posals for using the concept of stability in practice
and express its assessment in measurable units for
stands, considering the peculiarities of breeding fa-
cilities. In accordance with this goal, it was planned
to achieve a comprehensive solution for assessing
the state of biotic and eco-resistance by the coef-
ficient of stability, the living space tension indica-
tor, and the dynamics of stability by its relative loss
with age.

Materials and Methods

The methodology for assessing stand stability is
based on the use of taxation indicators and their
sanitary condition, which are calculated based on

a parametric assessment of trees in the study plot
based on test area. Basic for determination are the
tree list and the scale of sanitary conditions used in
production (Sanitary Forests Reg. Ukraine, 1995).
Assessment of the stability of plantings is based on
the method of calculating the loss of stability (LS),
which is proposed for determining the stability of
spruce derivatives in beech forests (Blystiv, 2006)
and further for assessing the development of sta-
bility of hornbeam and beech plantings (Oliynyk &
Blystiv, 2019). The calculation of the stability coef-
ficient (SC) is based on the ratio of the average vol-
ume of a stand trunk, the average volume of a dry
stand trunk, and the average volume of a healthy
stand trunk. Sometimes it is sufficient to evaluate
the total reserves of dry and healthy wood (Brang,
2001). This approach is effective in evaluating con-
ditionally single-aged stands, which, as a rule, are
dominated by the normal distribution of trunks by
diameter. Accordingly, there is a need to adjust the
formulas when evaluating complex plantings of dif-
ferent ages. In the case of using the scale of sanitary
condition, healthy trunks for deciduous trees are
assigned I-III categories of condition, and for pine
trees — I and II. Normal (optimal) use of living space
occurs at a relative density of 1.0 with maximum
productivity of stands.

To calculate the stability coefficient (SC), the
study used the ratio of trunk volumes (V) of stands
for their condition and ratio coefficients (KvI — the
ratio of the average volume of healthy trunks to the
average volume of all trunks; Kv2 - the ratio of the
average volume of dry trunks to the average volume
of all trunks):

SC=Kvl - Kv2, (1)

at the same time: Kv1=V, =V, Kv2=V, =V _,
ry” " avg

where V, - average volume of dry trunks; V,

eal -
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average volume of healthy trunks; V,, — average
volume of all stand trunks.

Accordingly, the loss of stability (LS) of the
stand will amount to:

LS=1-SC3V, 3V, @)

where 2V, - stock of dead wood in the stand; 2V, -
stock of stands.

In young trees, the appearance of deadwood is
mainly the result of natural falling due to selection
in the process of species and interspecies competi-
tion, and the total percentage of deadwood also de-
pends on previous long-term management impacts,
so the loss of stability is determined using a simpli-
fied equation:

LS=1-SC. 3)

The same feature is distinguished by the ap-
proach for sparse and multi-age stands. Thus, the

LBS stand. = (LS 1sxs.units.comp.+LS 2sxs.units. comp.+..

where LS Is, LS 2s — loss of stability for forest-form-
ing species in the composition (Is — 1 species, 2s — 2
species ...); n — the number of forest-forming species
in the composition for which the calculation is car-
ried out; s. units. comp. — share of units in the com-
position (1-9).

When determining the eco-resistance of
stands (which is based on maintaining the function-
ality of the protective properties of the forest envi-
ronment), it is advisable to consider reproducibility
(regeneration) by to the presence of undergrowth,
namely, calculate the coefficient of the age range of
undergrowth (UarC), which is the ratio of the mini-
mum age of undergrowth to the maximum:

formula for calculating the loss of biotic stability of
plantings has the following form: weighted average
sum of stand stability coefficients (SC), proportional
to the average sums of the respective age coefficients
and inversely proportional to the value of the loss of
density, is the loss of stability. For pure stands, the
equation will be as follows:

LS =(1-SCyxV, * 5V, -Kal-Ka2 + LD, )

where Kal — age range coefficient (A — age) of the stand:
A +A ;Ka2 - coefficient of relativity of the age of

‘min Max’

thestand: A, +A_ , (conditional age by forest-forming
species, which correlates with biotic ripeness); LD —
loss of density = 1 — D, where D - stand density.

During the economic assessment of the sta-
bility of stands, the equation considers the stand
composition and its age.

Equation for calculating the loss of biotic sta-
bility of mixed stands ( stand) accordingly, will be as

follows:

.LS dens.xs.units.comp..)~0xXKal+n=xXKa2+n+LD, (5)

UarC=A,, +A, . (6)

where A . - minimum age of undergrowth in the
stand; A - maximum age of undergrowth in the
stand.

UarC partially characterises the viability of
undergrowth for reforestation, so it is necessary to
add the UarC value to equation 5. In practical use,
this is not difficult. Undergrowth appears in stages
due to the frequency of seed years, and its minimum
and maximum age can be linked to this. However, in
general, it is more logical to consider the protective
properties of the forest environment, and therefore,
not only the age parameters, but also the amount
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of undergrowth, when designing measures with an
appropriate assessment, determining the under-
growth availability coefficient (UaC) for it. The lat-
ter is calculated as the ratio of its amount per 1 ha to
the optimal value for reforestation or natural condi-
tions with the corresponding addition to equation 5:

UaC=N,, +N,,, 7

where N, — amount of undergrowth, actual value;
N,,, — amount of undergrowth, optimal value.

For UaC, the basic average value of 12 thou-
sand units per 1 ha is conditionally accepted (with-
out distribution by tree species), although it is ad-
visable to detail the norm in calculations. Thus, the
equation for calculating the loss of eco-resistance —
loss of protective properties (LPP) of the stand, re-

spectively, will be as follows:
LER = LBS - UarC - UaC, 8)

where LER - loss of eco-resistance; UarC — under-
growth age range coefficient; UaC - undergrowth
availability coefficient

The situation is similar with the density of
plantings. When assessing the condition for assign-
ing economic measures, its loss (LD) should also be
considered when determining eco-resistance (pro-
tective properties), adding equation 8 in the denom-
inator.

The assessment of the living space tension in-
dicator is based on the methodology described by re-
searchers (Malyuha, 2020; Maliuha & Minder, 2020).
Indicator of living space tension (N) represents the
ratio of the average height (H,,) to absolute density
(G) of the stand:

N=H +G, )

avg

where H,, - average height, m; G — absolute density,
m?/ha; the dimension of the living space tension in-
dicator is m-(m?)L.

To estimate dynamic processes in space (by
area) and in time (by periods), two values of the
stand stability indicator are proposed, which is used
to compare the state — “normal” or “weakened”. The
estimate of relative loss of stability is based on the
methodology described in the paper (Syrota, 2021).
The normal state corresponds to a stable forest eco-
system, which is the facilities for the needs of forest
seed production and the preservation of the gene
pool for the duration of certification. These are nor-
mal and plus stands according to the assessment
from the standpoint of forest selection. Therefore, at
the time of selection, their condition is assessed as
100% normal in terms of area. Relative loss of stabil-
ity (RLS) of the forest ecosystem of the object under
study is determined by the equation:

RLS = Weak.S + Nor.S x 100, (10)

where Weak.S — weakened state, ha; Nor.S — normal
state, ha; dimension as a percentage.

Results and Discussion

Using the values of the given indicators (SC, RLS)
according to the stability assessment, plantings are
proposed to be divided into three categories: stable
(SC in the range of 0.99-0.8), conditionally stable
(SC in the range of 0.79-0.4) and unstable (SC is
0.39 or less).

1. Stable — without the risk of loss of stabil-
ity at a specific moment (do not require economic
measures). These are normal and positive stands,
the cores of genetic reserves. Their functioning as
objects of a permanent forest-seed base requires
monitoring of stability to ensure compliance with
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reproductive properties. On the other hand, it is also
a promising forest fund for transferring pure stands
to mixed ones for artificial monocultures, which can
also take place among the selected objects of a per-
manent forest seed base that are not used, and this
also requires monitoring of a satisfactory sanitary
condition.

2. Conditionally stable (weakened stability) -
objects with a risk of loss of stability that require
preventive economic and selective measures, and
options for implementing reformation systems and
reforestation logging if it is advisable to preserve the
valuable gene pool and genetic diversity at the place
of origin.

3. Unstable - stands that are candidates for re-
moval from the register of objects of permanent for-
est-seed base, forest fund for continuous sanitary
logging. In some cases, they may be objects of pres-
ervation of a valuable gene pool by individual selec-
tion primarily for resistance outside the facility - in
plantations or collections.

For such categories, appropriate forest man-
agement measures are proposed, which require sep-
arate parametric substantiation. This applies to the
economic group of forest types, the category of for-
ests, the age and spatial structure of the stand, the
target measures or the line of research — in this case,
the loss of stability of breeding facilities.

Studies on living space tension have estab-
lished that the use of conditions occurs according to
the assessment of the process as normal, non-stress-
ful, and stressful.

1. Normal (optimal) use of conditions occurs at
a relative density of 1.0 with the maximum produc-
tivity of stands. This static characteristic is inherent
in the selection of positive plantings, the core of a
reserve or tree stand for permanent forest-seeded
areas based on an assessment of the breeding
structure. Under such conditions, there is a natural

compromise between productivity and biotic stabil-
ity of plantings.

2. Non-stressed — with incomplete use of the
potential of forest-growing conditions by sparse
stands, which is associated with varying degrees of
loss of productivity, but provides optimal fruiting
conditions and extends the period of functionality.
By forming forest-seed plots with a density up to 0.6,
the tension is reduced for a certain period, ensuring
further stable growth in non-stressful forest-grow-
ing conditions.

3. Intensive use of conditions precedes the pro-
cess of loosening a dense tree stand with a relative
density of more than 1.0. With regard to positive
stands of monocultures (in particular introducers),
their subsequent development with increased pro-
ductivity can be achieved by reducing biotic resis-
tance. Further strenuous (excessive) use, teetering
on the brink of destruction, and the so-called salvo
falling, correspond to a loss of stability and will be
assessed as unsustainable and require preventive
measures. This stage is reached by artificial forests
of green zones, forest parks, protected categories,
and the corresponding ripe and over-mature stands
that are mistakenly classified as objects of natural
reserve fund.

To assess the indicator of the normal and
weakened state of the site, reserve (its allocated
part), a basic scale for assessing biotic stability is
proposed by the sum of five basic indicators:

- damage caused by primary entomological pests;

- damage caused by secondary pests;

- exposure to phytopathological diseases;

- presence of non-viable and weakened trees;

- relative density.

Regarding the weakened state, three stages
are identified to detail the planning of possible mea-
sures. After determining the absolute indicators of
the first and second evaluation periods, the method
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of grouping the obtained data was applied. There
are five groups of dynamics of natural processes and
prospects for the development of the main breed,
which generalise these processes from a positive to
a negative trend:

1) dynamics of natural processes is positive; the
development of the main breed, if there are no neg-
ative factors, is positive;

2) dynamics of processes is almost unchanged;
the development of the main breed, if there are no
negative factors, is favourable;

3) dynamics of natural processes has minor neg-
ative changes; the development of the main breed in
it is conditionally unfavourable;

4) dynamics of natural processes is noticeably
negative; the development of the main breed is un-
favourable; there is a possibility of complete loss of
functions;

5) dynamics of natural processes is negative; the
prospect of loss of the main breed in the composition.

The application of the proposed methodology
allows assessing the dynamics of the main natural
processes in stands, comparing indicators for the
time of selection of breeding facilities or their in-
ventory.

Conclusions

In forest selection, breeding and establishment of
tree stands for stability require defined parame-
ters. For this purpose, it is proposed, respectively, to
use the stability coefficient of stands in a complex.
Protective properties of the forest environment, in

particular, the preservation of genetic diversity, which
are identified with a certain amount and quality of
natural regeneration and associated with the eco-
logical stability of stands, can be effectively evalu-
ated by its loss according to the given methodology.
Using the values of the above indicators (plantings
can be divided into three categories of stability:
stable, conditionally stable, and unstable, for each
of which, according to forest-forming tree species,
there is a need to work out the features targeted by
stability criteria. Studies of the living space tension
on the use of growing conditions have established
that plantings with a somewhat dense three stand
grow in stress. Plantations that have a density
range of 0.7-1.0 develop optimally. Other plantings
grow without stress, but do not fully use the living
space due to the different degrees of sparsity of
stands. Such medium-high plantings can be effec-
tively used as selected and appropriately formed
permanent forest-seed plots. Assessment of the
condition by impact factors allows recording quan-
titative changes. The dynamics of areas and, accord-
ingly, changes in basic indicators by period charac-
terises ecosystem changes (stages of development)
of the assessed forest ecosystems and is important
for the objects of conservation of genetic diversity
and valuable gene pool — primarily for forest genetic
reserves. It is promising to use the presented results
to combine the current tasks of eco-balanced for-
estry management with promising programmes for
the conservation and formation of genetic diversity
and a valuable gene pool of forest-forming species.
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MpaKTU4HI Nigxoau WoOAO0 BCTAaHOBNEHHA AUHAMIKM CTiMKOCTI
OepeBOCTaHiB ceneKuinHunx ob’eKTiB

Bacuib IBanoBuu Baucris!, Bomogumup Mukosnaitosuu Masiora?,
BikTopist Bonogumupisaa Minaep?, O.I1. Cupora!
UTepskaBHA OpraHisailist « YKpaiHCbKII JIiCOBMIA CeJIEKIITHMII IIEHTP»
08150, Byn1. JlicogocigHa, 14, m. Bosipka, KuiBcbka 06:1., Ykpaina
’HarnioHasbHMIi YHiBEpCUTET 6iopecypciB i MpMUPOIOKOPUCTYBAHHS YKpaiHU
03041, Byn. T'epoiB O6oponnu, 15, m. Kuis, Ykpaina

AHoTanis. Y cTaTTi po3IJISTHYTO MOHSITTS CTiMKOCTI IepeBOCTaHiB Ta ix popMyBaHHS [I/151 ceNeKIilfHUX 00’ €KTiB
3 ypaxyBaHHSIM JMHaMiKy HaIPYy>KeHOCTi BUKOPUCTAHHSI YMOB cepeJloBUIlA. 3aXMCHi BJIaCTUBOCTI J1iCOBOTO
cepefoBuIlla, SIKi OTOTOKHIOIOTh 3i 30€pesKeHHSIM FeHeTUUHOrO Pi3HOMAHITTs, BM3HAYAIOTh 3@ KiJbKICTIO i
SIKICTIO TIPMPOJHOTO TMOHOBJIEHHSI Ta aCOIIilOI0IOTh 3 €KOJIOTIUHOIO CTiliKiCTIO (BiJHOBJIIOBAHICTIO), MOKHA
epeKTMBHO OLiHIOBATM 3a BTPATOIO Iii€i CTiMiKOCTi 3a HaBeOEHOK METOAMKOK. Y CTaTTi IpoaHali30BaHO
MOXOOM Ta HANpSMM, SIKi aKTyaJbHi JJIS OIliHIOBAaHHS OiOTMYHOI Ta €KOCTifiKOCTi JepeBOcCTaHiB. [Ijist
CeNIeKIiiHNX OO’€KTiB IIi MUTAHHS aKTyaJNbHi I Yac MpU3HAYEeHHS JiCOBiMHOBHMX 3aXO[iB Y JICOBMUX
TeHeTMYHUX pe3epBaTax, OLiHIOBAaHHS CTiifKOCTi JIepeBOCTaHiB y MOMEHT Bimbopy IIIOCOBMX HacaKeHb,
OIIiHIOBaHHS BifgiOpaHMX MOCTiiHMX JIiCOHACIHHEBUX MiJITHOK 3 MO3UIIiii BUSHAYEHHS 00CsTiB (hOpMyBaHHS
Ta JOMISAiB. MeTomMKa OIiHIOBaHHSI CTiifKOCTi lepeBOCTaHiB 6a3yeThCsl Ha BUSHAUEHHi ITOKA3HUKIB CTiliKOCTi
(koeditieHTa criitkocTi, BTpaTy GiOTMYHOI CTifIKOCTi, BTpaTM €KOJOTiUHOi CTi/KOCTi), sIKi PO3paxOBYIOTh
Ha MifcTaBi MmapaMeTpMUYHOro (TakcalliifHOTO) OIiHIOBaHHS JiepeB, iX CaHiTapHOTO CTaHy Ta MPUPOIHOTO
TIOHOBJIEHHST Ha [OCTiIKyBaHili OiNsHIL. BUKOpMUCTOBYIOUM 3HAUeHHS HaBeeHMX IMMOKAa3HUKIB CTiliKOCTi,
HacaJKeHHs MOKHA IO ITUTY Ha TPU KaTeropii CTiiKOCTi: CTiliKi, yMOBHO CTiliKi Ta HeCTiliKi. 3aITpOTIOHOBAHO
BiIMOBimHi JicorocrmomapchKi 3axodu, 10 MOTPe6YIOTh OKPeMOi MMapaMeTpPMUUHOi OLiHKM 3a JIiCOTBipHUMM
BUAAMM JIepEB, TOCITOAAPCHKMMM I'PYIIaMM TUITIB JIiCy, KATEropisiMu JIiciB, LIbOBMMM 3axomamMy OPMYBaHHS
Yy HampsIMOM JocimkeHHs. Ilil 4Yac [OOCTiIKeHb HaIpPYy)XeHOCTi TOKa3HMKA SKUTTEBOTO IIPOCTOPY
BCTAHOBJIEHO, IO BUKOPUCTAHHS JIICOPOCIMHHUX YMOB BimOyBae€Thcsl 3@ OI[IHKOIO IIPOIIECY PO3BUTKY
IlepeBOCTaHiB, SIK HOpMajibHe, HeHallpykeHe i HarpyskeHe. [IJis BCTAHOBJIEHHS TTIOKa3HMKA HOPMAalIbHOTO

0C/1a6IeHOTO CTaHy 3alIPOTIOHOBAHO 6a30BY LIKAJTy OLIiHIOBaHHS OiOTMYHOI CTifIKOCT 3a iHAeKcaMu CTaHy

KniouoBi cj1oBa: OIiHIOBaHHS CTiffKOCTi, TTOKa3HUK HAIPYKEHOCTi, 30epeskeHHsT TeHOQOHY, CaHiTapHUIt

CTaH, AMHAaMiKa IO
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