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The main part of forest plantations of Vinnytsia region is occupied by
plantations with predominance of pedunculated oak (81%).

Most of oak stands that grow within the region, in terms of plantings
composition, correspond to the types of forest plant conditions. Under those
circumstances, most tree species show high growth rates. The area of plantations of
the Il class qualitymakes up 94.7%, 4.9% — of the /1 class quality and 0.4% — ofthe
IV. The largest area (57.1%) is occupied by plantations with the density of 0.7,
slightly smaller (31.8%) — with the density of 0.8, and plantations with the density of
0.9 tol occupy the area of 3.5%, with the density of 0.6 — 6.3%; 0.5 — 0.8%; 0.4 -
0.3%.

Despite the systematic intermediate cutting, which was carried out in order to
preserve the pedunculated oak, European ash and other valuable species as a part of
92-132-year-old stands, the highest number of the preserved trees belongs to
hornbeam (36.5-64.9% of the total numberwere in 19 plantations of Vinnytsia
region). Only on two plantations 9.7-14.9% of hornbeam out of the total number of
tree species was found.

According to biological and ecological properties, the optimum proportion of
European ash in plantation is 25-30% of the total number of trees provided they are
evenly distributed over the area. According to the research conducted, there was no
ash trees in two stands, in one plantationonly eight trees of ash were preserved, in the
next three — 100-109 trees and in the rest — from 26 to 84 (7.4-25%) of the total
number of trees, what lies within its coenotic optimum.

In four plantations the mazzard cherry was preserved, in one stand — one tree, in
two other — 9-11 and in the next one — 20 trees. Linden was preserved in 14
plantations —from 1 to 44 trees, and in one stand there were 90 trees. Wild service
tree survived in two plantations — one per every stand.

It was determined that composition of plantations significantly affects the stock
of the stem wood, especially the yield of valuable assortments and their cost.
Increasing the number of trees up to a certain limit of pedunculated oak, European
ash and other valuable species in mixed stands, including natural seed plantation,
placed in fresh oak forests, leads to the increase of the stock of stem wood, valuable
assortments and their cost.

Keywords: pedunculated oak, ecological potential, forest conservation and
reforestation, principal and minor forest production cutting, climatic factors, high
yielding plantations.

Tabl. 2. Fig. 2. Lit. 8.
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Problem statement. Oak in the forests of Ukraine is one of the most common
and valuable species in many respects, and logging of its tree stands has always been
a priority in economic activity.

Despite the economic stagnation and today's uncertainty of the basic principles
of market management, the need for high-value oak assortments for economic and
industrial purposes remains quite tangible and acute. Many years of experience show
that traditional methods of management with a focus on clear felling and subsequent
sprouting or creation of forest crops have failed to realize the idea of expanded
reproduction of Ukraine's high-yielding and sustainable oak forests.

Repeated mass waves of drying delivered a tangible blowto the oak, as the main
forest-forming species, forced to make certain adjustments in the economy, focusing
primarily on carrying out sanitary felling. The latter have become a virtually decisive
measure in the complex of economic activities in the oak forests. Intermediate
cuttings (especially thinning) have automatically come to the fore, the main purpose
of which is to prepare and form valuable oak specimens for the future. Still at the
beginning of the century, a number of researchers noted that the germ character of
oak forests and the lack of regular intermediate cuttings did not make it possible to
form a high-value, both from the standpoint of productivity and fruiting, dominant
coating in the complex multicomponent plantings, as a prerequisite for the lasting
preparatory regeneration and, respectively, introduction of unconventional gradual
and selection cuttings.

Analysis of the recent publications.The growing interest in oak forests, both
in terms of raw materials and social factors, is a testament to the urgency of the
problem. Even at the dawn of formation the principles of proper and indispensable
management of the oak forests the works of G.M. Vysotskiy, G.A. Kornakovskiy,
G.F. Morozov, A.A. Khytriy, A.P. Molchanov, O.M. Soboliev, B.l. Guzovskiy and
others became well known to the general public. They were aimed at a deep study of
the ecology of the oak forests and the search for rational ways of their management
[1]. At the present stage of development of the forestry sector considerable attention
Is paid to the conservation and restoration of indigenous oak stands in the works of
Bondar A.O., Krynytskiy G.T., Vasilevskiy O.G., Neiko I.S. and others [3-4].

Materials and methods of research. Layingof test areas was carried out on
the plantations of forestry enterprises of Vinnytsia region, which have different
composition, productivity and stock of SOU 02.02-37-476:2006 «Areas of trial forest
management. Method of laying» [2]. The selected areas of indigenous and derivative
stands of pedunculated oak were studied on the basis of forest taxation descriptions
(as of 01.01.2012) and visually with the help of forest taxation instruments and
reference materials. The data obtained were processed with the help of a Microsoft
office software package and the program for determining the material and monetary
value of the cutting area (MAG).

Results and Discussion. The predominant forest types of the Vinnytsia
Regional Forestry and Hunting Association are fresh hornbeam and ash-hornbeam
forests (88.5%). Among the most productiveforest types dominate fresh (3.2%) and
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dry (12%) forests. Wet hornbeams forests occupy a relatively small area (2.1%).
Other types of forests are less represented. Most of oak stands that grow within the
region, in terms of plantings composition, correspond to the types of forest plant
conditions. Under those circumstances, most tree species show high growth rates.
The area of plantations of the Il class quality makes up 94.7%, 4.9% — of the III class
quality and 0.4% — of the IV. The largest area (57.1%) is occupied by plantations
with the density of 0.7, slightly smaller (31.8%) — with the density of 0.8, and
plantations with the density of 0.9 tol occupy the area of 3.5%, with the density of
0.6 — 6.3%; 0.5 — 0.8%; 0.4 - 0.3% (Fig. 2) [3].

The highest rainfall — 516 mm per year and 386 mm per growing season —
occurs on the territory of Mohyliv-Podilskiy State Forestry, the lowest (461 mm per
year and 344 per growing season) — on the territory of Bershad and Tulchyn
Forestries. According to this indicator, Illintsi and Vinnytsia Forestry Enterprises
occupy an intermediate position. On their territory the precipitation level is 476 mm
per year and 353 mm per growing season [7].

4,90%
0,40%

94,70%

Fig. 1. Distribution of plantations of Vinnytsia Regional Forestry and

Hunting Association according to theclass qualityas of 2017
Source: based on own research

According to the growing conditions, the largest part of the forestry area
(97.5%) is occupied by the fresh woods in Tulchyn Forestry Enterprise. According to
the reduction of the forest types, friendly to growing forest species, the forestry
associations can be grouped in the following order: Illintsi (96% of the area is fresh
oak forests), Mohyliv-Podilskiy (93.7%), Bershad (89.3%) and the last place is
occupied byVinnytsia Forestry Enterprise (77.5%) [3].

Under the same temperature conditions in all forestry and hunting enterprises,
the most precipitation during the year and the growing season falls in Mohyliv-
Podilskiy State Forestry.
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Fig. 2. Distribution of plantations of Vinnytsia Regional Forestry and

Hunting Association according todensity as of 2017
Source: based on own research

In this area the vegetation period lasts for the longest period of time and it has a
quite large share of fresh oak forests. However, it has the smallest planting area with
the density 0.8 (18.5%) and 0.9-1 (1.3%) and the largest with the density 0.5-0.6 (9
and 23.4% respectively). As of 01.01.2017 the enterprise has the largest (92.5%) area
of plantations of class quality land higher and the smallest area of plantations of
class quality 11 (7%), 1V (0.4%) and V (0.1%) [3]. As a result, the average stock of
stands of all age groups and high-density stands in Mohyliv-Podilskiy State Forestry
Is the lowest.

As of 2017, the total area of plantations, which belongs to the oak high-stemmed
economy is 21 4000 hectares, being the smallest (6898 hectares) on the territory of
Vinnytsia Forestry Enterprise, the largest (25 422 hectares) on the territory of
Mohyliv-Podilskiy State Forestry. The lowest average stock of stem-wood of all age
groups of oak economy was in Mohyliv-Podilskiy, and the highest, with a few
exceptions, in Illintsi.

Particularly high (460 m® per hectare) average reserve of over-matured oak
forestsis located in Illintsi Forestry Enterprise. As of 2017, Vinnytsia Forestry has the
lowest average increment of young (2.7 m® per 1 ha), maturing (2.6 m°) and matured
(2.4 m®) forests, and the highest (4.4 m®) of middle-aged plantations [3].

On the territory of the Regional Forestry and Hunting Association there are
many plantations, which include introducers (Amur velvet, black walnut, white
hickory, European larch, etc.). The productivity of plantations with their involvement
Is different and depends on many factors. It is well-known that the use of introducers
is advisable when they have advantages over indigenous species: higher growth rate,
more valuable wood or better technical characteristics, better fruits or berries, when
they have a positive effect on the environmentor may be used as decorative elements
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in green building, etc. Therefore, the study of their forestry and economic properties
will help to determine conditions and ways of their rational use in forest plantations.
Thus, the climatic and soil conditions of Vinnytsia region are favorable for the
cultivation of plantations of pedunculated oak, but their productivity depends on
economic measures, the most important of which are the technology of forest
plantations creation, composition and scheme of mixing tree species on the area,
location of seating places on the plots, especially in partial cultures, intensity and
repetition of improvement cuttings. Reduction of density below justified level, from
the forestry and economic points of view, as has been observed in Mohyliv-Podilskiy
State Forestry, reduced the stock of oak stem wood of all age groups and the
plantation as a whole (table 1).
Table 1
Area of oak high-stemmed plantations and average growth of stem wood in
forestry and hunting enterprises of «Vinnytsia Regional Association of Forestry
and Hunting» as of 2017

Group of Forestry and hunting enterprises -=
plantations Vinnytsia lintsi Mohyliv- Tulchyn IS

) . —
byage SFHE | DBershad SF SF Podilskiy SF | SFHE
Total area, ha 6898 10 725 17 296 25 422 23295 | 214 000
:;“”9 forests, 514 1761 3462 3640 3868 39 499
Increase 1|, 38 6,2 3.7 43 45
timber, m
m \ddle-aged, 2895 4766 7048 10 761 11588 | 99316
Increase 1}, 39 42 3.7 40 4.0
timber, m
Maturing, ha 31 1685 673 2264 2249 17 800
Increase 1} ¢ 3.4 3.3 3.1 34 33
timber, m
Matured and
over-matured, 13 703 175 1035 863 8814
ha
Increase —in |, 31 2.9 27 32 3.0
timber, m
Average age, g, 57 53 62 60 60
years

Source: based on own research

It should be noted that even without attraction additional funds and labor force,
in conditions of Vinnytsia region it is possible to form highly productive plantations
with participation of pedunculated oak. This can be confirmed by the matured
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artificial stands of lllintsi Forestry, whose average stock is 460 m® per 1 ha, which is
2.12 times higher than the average for the total (215 m® per 1 ha).

Despite the systematic intermediate cutting, which was carried out in order to
preserve the pedunculated oak, European ash and other valuable species as a part of
92-132-year-old stands, the highest number of the preserved trees belongs to
hornbeam (36.5-64.9% of the total number were in 19 plantations of Vinnytsia
region). Only on two plantations 9.7-14.9% of hornbeam out of the total number of
tree species was found.

In the distant past (92-132 years ago), logging was made manually. At that time,
the assortments were transported by horse-drawn transport. Timber skidding was not
carried out, and cutting wastes were burned. Logging sites were developed during the
autumn and winter period, when labor force and horses were free from other works.
When the logging is developed in winter, self-seeding and undergrowth are preserved
better. Naturally, restoration in the fresh felling includes the undergrowth of
hornbeam as well. The age of the latter is closeto the undergrowth of pedunculated
oak, European ash and linden. Therefore, the absence of undergrowth of hornbeam,
which was the same age as the undergrowth of the main species, indicates that it was
cut down during the intermediate felling. The age of the undergrowth of hornbeam
that was preserved until the examination was 10-52 years less. However, in all
plantations the hornbeam shows intensive growth, and in seven out of 21 plantations
it is located in the first storey [8].

As was already mentioned above, during 92-132 years all measures were taken
to preserve valuable tree species, including oak, ash, wild service tree, mazzard
cherry, and small-leaf linden. However, very few of these trees have been preserved,
what is too little for the survey. Only in five plantations there werel22 to 167 oak
trees per ha. In the remaining 15 plantations 40 to 94 oak trees per ha were found.

According to biological and ecological properties, the optimum participation of
European ash in plantation is 25-30% of the total number of trees provided they are
evenly distributed over the area. According to our data, there were no ash trees in two
stands, in one plantation only eight trees of ash were preserved, in the next three —
100-109 trees and in the rest — from 26 to 84 (7.4-25%) of the total number of trees,
what lies within its coenotic optimum.

In four plantations mazzard cherry was preserved, in one stand — one tree, in two
other — 9-11 and in one more — 20 trees. Linden was preserved in 14 plantations —
from1 to 44 trees, and in one stand — 90 trees. One specimen of wild service tree has
survived in each of two plantations.

Thus, despite the fact that management measures were aimed at preserving
major tree species in all natural plantations of seed origin, in Podillya forests the
amount of the preserved self-seeding and undergrowth ofEuropean hornbeam was
the greatest.

It is known that the composition of plantations significantly affects the stock of
stem wood, especially the yield of valuable assortments and their cost. Increasing the
number of trees up to a certain limit of pedunculated oak, European ash and other
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valuable species in mixed stands, including natural seed plantation, placed in fresh
oak forests, leads to the increase of the stock of stem wood, valuable assortments and
their cost (table 2).
Table 2
Stock of stem wood and its cost in natural seed plantations in fresh oak
forests of Vinnytsia region

Average Per 1 ha
3 » %
< 3 § = g C_g 2 s ™ mE I
<3 " 3 > o = > 2 58 E .| <
= Composition o @ = i) = S | 8g| = =]
g > 2 % E 3 °EE B % oz
= < -g o >+ 1] 5 S
Bershad Forestry, quarter 28, section 1
3o0ak3ash Oak 122 | 275 | 419 I 1037 64 | 115 - | 3117
2lind1hornb Ash 100 | 28,2 | 38,1 0,32 | 62 80 - | 935
1maple Cherry 60 | 243 | 283 - 1 1 - 6
IIstorey9hornb | Linden 100 | 254 | 31,1 0,14 | 45 37 - 65
1 Hornbeam | 90 | 225 | 245 - 272 | 159 - 152
Norway | g5 | 19 | 233 - 41 197 - | 190
1maple maple
Wildser- 45 | 191 | 20 -1 03 - 2
vice tree
Total 0,83 | 486 | 412 | 3,4 | 4467
Tomashpil Forestry, quarter9, section 1
3o0ak3ash Oak 98 | 30,7 | 461 | I" |0,24| 48 | 110 | - | 2195
2lind2hornb Ash 95 | 30,7 | 39,8 0,20 | 52 90 - 11524
Hornbeam | 80 | 25,9 | 26,3 0,20 | 120 | 88 - | 946
2 Norway | gq | 269 | 25,9 003 16 12 - | 88
maple
Linden 80 | 27,8 | 337 0,12 | 48 54 - 147
Birch 70 | 230 240 - 2 2 - 3
Total 0,79 | 286 | 356 | 3,6 | 4903
Bershad Forestry, quarter 13, section 9
3oak5ash2lind Oak 122 1 279 | 36,1 I |021] 52 70 - 11994
IIstorey9hornb Ash 124 | 28,6 | 47,3 0,42 60 | 145 - | 2568
3 1maple Linden | 110 | 26,2 | 37,6 0,20 | 44 | 56 - 145
Norway | g | 192 | 181 - 64| 16 | - | 197
maple
Hornbeam | 75 | 22,8 | 27,4 - 220 | 142 - 300
Total 0,79 | 286 | 356 | 3,6 | 4903

Source: based on own research

Thus, in the 122-year old plantation of Bershad Forestry, the total number of
trees is 440, including 52 trees of pedunculated oak, 220 — of European hornbeam,
the stock of stem wood is 429 m® per hectare, the cost is 5204 UAH. Increase in the
number of oak trees to 120 in the 112-year old plantation in the very Bershad forestry
and decrease of hornbeam trees to 154 per 1 ha with a total number of trees about 422
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pieces and the same stock of stem wood (427 m®) per 1 ha, the cost of stem wood in
plantation of the test area 6 increased to UAH 7933, or by 152%.

Even with a smaller total number of trees and the stock of stem wood of all
species, but the larger number of oak trees, the cost of wood per unit of
areasignificantly increases. In the 122-year old plantation of Bershad Forestry with
94 oak trees, the total number of all species of 352 and the stock of stem wood 410
m® per ha, the cost of the latter increased to 8180 UAH or 121%. Increase of the
number of pedunculated oak trees in matured 92-132-year-old plantations of natural
seed origin of Vinnytsia region from 48 to 164 trees per hectare increased the total
stock of stem wood from 356 to 456 m?, or by 128%, and the total value — from 4467
to 11 004 UAH, or by 246%.

As already mentioned, the average age of high-stem oak plantations in Vinnytsia
region is 57 years, the average stock of matured oak stands is 307 m® per 1 ha, and in
low-stem 80-year old plantations the stock of stem wood is reduced to 208 m® per 1
ha. The stock of natural plantations of seed origin of the 92-132-year-old age in
Vinnytsia region is 356-456 m® per 1 ha, what is higher than the average stock of 97-
year-old matured high-stem oak stands by 115.9-148.5%.

Conclusions.

1. Natural conditions of Vinnytsia region allow growing high-yielding, stable
oak plantations on large areas. However, the potential opportunities of forest plant
conditions in the areas occupied by oak forests are not fully used (80% average).
Therefore, one of the main tasks is to increase the productivity of oak forests by
providing fuller use of growing conditions, creating optimal age structure and rational
use of raw and non-raw forest resources.

2. The condition of oak plantations of the studied area in the last 10-20 years
has been improved, the total amount of forested area has been increased, and the
average stock of plantations of all age groups has been rased. The age structure of the
oak plantation area is being optimized.

3. An analysis of the age structure of plantations in the area under study shows
that they are predominantly of the same age, what is due mainly to clear felling.

4. In order to increase productivity and the stock of tree stands with
predominance of pedunculated oak, it is advisable to pay more attention to the quality
of felling, to supplement forest crops with introducer species, which are characterized
by high biological stability and productivity.
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AHOTALIA
OIITUMI3ALIA BUPOILI]YBAHHA /IYbOBUX /IEPEBOCTAHIB B
YMOBAX BIHHUY4YUHH

OcCHOB8HY yacmuHy 1iCO8UX HACAONCEHb Binnuyuunu 3atimarome nacaodicenHs 3
nepesasicanuam 0yoa 3euuatinozo (81%).  binvwicms 0ybosux Oepesocmanis, sKi
3pocmaroms y medcax Binnuyvroi obnacmi, 3a ckia0om HAcAOMCeHb 8i0N08ioaroms
munam JICOPOCIUHHUX YMO8. 3a maxux o00CmasuH OLIbWICMb 0epesHUX Nnopio
BUABIAE BUCOKY IHMeHCcUBHicmb pocmy. 3a Il Oonimemom niowa HacadiceHv
cmanosums 94,7 %, 3a Il — 4,9 % i IN 6onimemom — 0,4 %. Haubinowy (57,1 %)
RIOWY 3aUMams makoxc Hacaoxicenus nosuomoro 0,7, oewo menwy (31,8 %) — 3
nosnomoro 0,8, a nacaosxcenns 3 nognomoro 0,9-1 posmiwenni na niowi 3,5 %, 3
nosnomoro 0,6 —6,3;0,5-0,8;0,4- 0,3 %.

Hezeaoccarouu na cucmemamuuni pyoxku 002150y, sKi NPOBOOUNUCH 3 MeEmOI0
30epedicentss 0y06a 36UUALHO20, SICEHA 36UYAUH020 MA THWMUX YIHHUX NOPI0 Y CKIAOl
92-132-piunux depesocmanis, 36epeenocsa Haubinbue (6 19 nacadxicenv BinHuybkoi
obnacmi 6yno 36,5-64,9 % 3aeanvhoi ixHvoi Kinbxocmi) depes epaba. Tinvku y 080x
Hacaodicennsx sussierno 9,7-14,9 % epaba 6i0 3a2anbHoi KibKOCMI 0epesHUX nopio.
3a 6Gionociunumu ma eKONOIYHUMU GIACMUBOCAMU ONMUMAILHA Y4ACMb SACEeHd
36UYALIHO20 8 CKIAdi Hacaddcenb cmanosumov 25-30 % Oepes 6i0 ix 3azanbHOi
KIIbKOCMI 34 YMOBU DIGHOMIPHO20 PO3MIWeHHA Nno NAowi. 32i0HO NpoedeHUx
00CNi0XMCeHb, Y CKIA0I 080X HACAOIICEHb ACeHA He OV0, 8 00HOM) 30epe2nocs MilbKu
gicim Oepeg sicena, y mpoox — 100-109 oepes i 6 peuwmu — 6id 26 oo 84 (7,4-25 %)
3a2anbHOi  KITbKOCMI 0epes, W0 3HAX0O0AMbCA Y MeHcax U020 YeHOMUUHO20
onmumymy. V uomupvox nacaodxcennsx sdepecnocs auuie KilbKa OOUHUYL Yepeulti
36UYALHOI, 8 0OHOMY HacaoddceHHi — 0O0He Odepeso, ¥y 080ox — 9-11 i 6 ooHomy
36epeznocs 20 depes. Kinvkicmo qunu cepyenucmoi 6 14 HacadxiceHHAX KOIUBANACA
8 medxcax 6i0 1 0o 44 depes, a 6 oOnomy Hacadxcenui O6ausvko 90 depes.

Josedeno, wjo makcayiviii NOKA3HUKU HACAONCEHHS CYMMEBO BNIUBAIOMb HA
3anac 0in08oi depesunu. 13 30inbUeHHAM 0eped 00 HAYKOBO OOIPYHMOBAHOI MediCi
0yb6a 36udalinO20, SCEeHAd 36UYALIHO20 MA IHWUX YIHHUX OepesHUX nopio 8
HACAOIHCEHHAX, 8 MOMY YUCT [ 8 NPUPOOHUX HACIHHEBUX, WO 3HAXOOAMbCA Y COIHCUX
0ibposax, 30i1bUYeEMbCs 3anac cmogoyposoi depesurit, OLI08UX COPIMUMEHMIE.

Knrwouoesi cnosa: 0y6 36uuaiinuii, exoio2iuHutl nNOmeHyial, 1ico8iOHOGIeH s ma
Nicopo3sedenHs, pyOKU 20108H020 MA NOOIUHO2O0 KOPUCMYBAHHS, KIIMAMUYHI

YUHHUKU, BUCOKONPOOYKMUBHT HACAONCEHHS.
Taon. 2. Puc. 2. JIim. 8.
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OcCHOBHYI0 4acmyb JeCHbIX HACANCOeHUli BuHHUYbl 3aHUMAOmM HACANCOEHUS C
npeobnadanuem 0yoa obvikHoseHHoz20 (81%).

Bonvwuncmeso 0yboswix opesocmoes, komopuwie pacmym 8 npedenax Bunnuyxotl
obaacmu, no cocmasy HACANCOEHULl COOMBEMCMBYION MUNAM J1eCOPACMUMETbHbIX
yenosuu.  Ilpu  makux obcmosmenscmeax  OONbWUHCINGEO  OPEBECHbIX NOPOO
nposensem 8ulcokylo unmencueHocmv pocma. 3a |l b6onumemom niaowaow
Hacadicoenuti cocmasasem 94,7 %, 3a mpemum — 4,9 % u IV 6onumemom — 0,4 %.
Haubonvwyro (57,1 %) naowaos sanumarom maxdxice Hacasxcoenus noanomou 0,7,
neckoavko menvuyio (31,8 %) — ¢ noanomot 0,8, a nacasxcoenus ¢ noanomoti 0),9-
1 pazmewenvt na niowaou 3,5 %, ¢ noanomoti 0,6 —6,3 %; 0,5 - 0,8 %; 0,4 - 0,3 %.

Hecmomps na cucmemamuueckue pyoKu yxooa, KOmopbie nposooUIUCh ¢ Yeabio
coxpaneHrusi 0y06a 0ObIKHOBEHHO20, ACEeHsL 0ObIKHOBEHHO20 U OPY2UX YEHHBIX NOPOO 8
cocmase 92-132-nemnux Opesocmoes, coxpanunoco 6cezo (6 19 HacadxicoeHull
Bunnuyroii obnacmu owvino 36,5-64,9% obweeo ux xonuuecmea) oepesves epaba.
Tonvko 6 08yx Hacadxcoenusx odOuapysceno 9,7-149 % epaba om obweeo
KOU4ecmsea 0pegecHvbiX nopoo.

Ilo buonocuueckum u 9K0I02ULECKUM CBOUCMBAM ONMUMANbHOE YUaACMUe SICEHs
00bIKHO8eHHO20 8 cocmage Hacadxcoenuti cocmagnsem 25-30 % Oepesves om ux
obujeco Koauuecmea Npu YCI08UU DPABHOMEPHO20 paA3MeWeHUus no niowaou.
Cozenacno npogedeHHbIM UCCIe008AHUAM, 8 COCMABe 08YX HACANCOCHUU SCEHs He
ObLIO, 8 OOHOM COXPAHUNOCHL MOJILKO 80CceMb Oepesves sicens, ¢ mpex — 100-109
depesves u 8 ocmanvhblx — om 26 0o 84 (7,4-25%) obweeo konuwecmea Oepesves,
HAX00AWUXCS 8 NPeoenax e2o YeHOMU4Ho20 ONMUMyMma.

B uemulpex HacadxcoeHusx COXpaHunaco uepeuiHsi 00blyHas, 8 0OHOM — OOHO
oepego, 6 08yx — 9-11 u 6 oonom 20 depeswves. Jluna coxpanunace 6 14 nacasxcoenusix
—om 1 00 44 Oepesves, a 6 o0Hom — 90 depesves. bepeku coxpanuniocs no 0OHOMY
oepesy 8 08YX HACANCOEHUSIX.

Bbvin0 ycmarnosneno, umo cocmas HAcanicoOeHutl CyuecmeenHo 8ausem Ha 3anac
CMB0I0BOL OpeBeCutbl, 0COOEHHO HA 8bIX0O YEHHBIX COPMUMEHMOB U UX
cmoumocmo. C ygenuuenuem Koauvecmsa oepesbes 00 onpedesieHHo2o npeoeia 0yoa
0ObIKHOBEHHO20, 5CEHS 0ObIKHOBEHHO20 U OpPY2UX YEHHbIX 0epesbes 8 CMEeUlaHHbIX
HACANHCOCHUSX, 8 MOM YUCTIe U 8 eCTNeCBEHHbIX CEMEHHbIX, PAZMEUEHHBIX 8 CEEHCUX
0y06pasax, nosvlalomcs 3anac CmMeoa080l OpPegecuHbl, YEHHbIX COPMUMEHMNO8 U UX
CMoUMOoCHb.

Knwuesvie  cnosa:  0y6  00biuHbIl, 9KONI02UYECKULl  NOMEHYUAl,
JIleCOB0CCMAHOBIIEHUS U 1eCOopaA38e0eHUsl, pYOKU 21A8H020 U NODOYHO20 NONb308AHUS,

Kaumamuyeckue axmopwl, 8b1COKONPOU3E00UMETbHBLE HACANCOCHUSL.
Taon.2. Puc.2. Jlum. 8.
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