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The reform of the agricultural sector has led to a change in ownership and the formation of small farms with
different economic capacities. As a result, these farms have changed the structure of their crop areas, crop rotations,
and the overall level of agricultural technology and organisation, which has had a negative impact on the phyto-
sanitary situation, reduced yields, and deteriorated product quality. Crop rotation is an essential factor for success-
ful crop production. It has an impact on diseases and pests, the level of weeds and the supply of nutrients to all
parts of the crop rotation. The most important source of nitrogen is the cultivation of legumes. On the one hand, it
uses the ability of nodule bacteria to convert atmospheric nitrogen into nitrogen available to plants. Crop rotation
has been shown to have a significant impact on crop productivity. The yield of winter wheat is 4.0 t/ha, spring
wheat — 1.7 t/ha, winter rye — 3.2 t/ha, winter triticale — 3.7 t/ha, sowing millet — 1.5 t/ha, buckwheat — 1.1 t/ha,

barley — 2.3 t/ha.

Keywords: inter wheat, spring wheat, winter rye, buckwheat, sowing millet, winter triticale, barley.

Problem statement. Ukraine is currently one of
the largest exporters of grain crops to the global market.
However, in order to maintain its leading position, it is
necessary to steadily increase gross grain harvest.

Ukraine's grain industry is a strategic and most ef-
ficient sector of the national economy. Grain and prod-
ucts made from it have always been liquid, as they form
the basis of the food supply and security of the state [1].

Unlike Western European countries, Ukraine has
the capacity to develop and implement organic crop
cultivation technologies on a large scale. A prerequisite
for the development of biological crop production and
the production of environmentally friendly products is
that over the past 10-15 years, due to lack of funds,
farmers have not used or used significantly lower rates
of agrochemicals and pesticides. Whereas in Western
Europe, up to 350 kg/ha of mineral fertilisers were ap-
plied at that time [2].

Climate change has posed many extremely im-
portant and challenging tasks for humanity, including
the development and implementation of a strategy for
its practical existence in such conditions. Based on nu-
merous hydrometeorological indicators, domestic cli-
mate experts have concluded that a new climate has
emerged in Ukraine over the past 10-25 years. Winters
have become warmer and less snowy, and summers
cooler. Sometimes there are sharp drops in air temper-
ature — up to 10-12 °C per day. During such periods,
atmospheric disturbances and natural phenomena, such

as heavy rains, thunderstorms, hail, wind, etc. usually
occur [3].

An increase in global temperature of 2-3 °C
causes permanent economic losses of 0-3 % of global
production. With a warming of 5-6 °C, likely in the
next century, the losses could reach 5-10 % of global
GDP. The world is facing natural anomalies, so it is ur-
gent to join forces to overcome the consequences of
natural disasters and to address the challenges posed by
global climate change. These changes pose a number of
important challenges for Ukraine, including the devel-
opment of an appropriate adaptation and mitigation
policy [5].

Along with environmental friendliness, economy
and profitability play a special role in the production of
crop products in modern conditions. In Polissia, with its
varied climatic conditions, many crops are not able to
produce high and stable yields that would justify the
costs of their production [1, 2].

In order to increase grain production and
strengthen the livestock feed base, it is necessary to
identify the place of grain crops in the structure of sown
areas and field crop rotations. In order for crop rotation
to fulfil its purpose, it is necessary to have an appropri-
ate set of crops based on the soil and climatic charac-
teristics of the zone, their optimal ratio in the structure
of crops. The rational structure of crops allows for more
efficient use of arable land and thus ensures the produc-
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tion of more crop products and environmental protec-
tion. Field crops, depending on the amount of residual
crop and root residues, have different effects on the pro-
cesses of accumulation and mineralisation of soil hu-
mus [4].

The problem of preserving and improving soil fer-
tility is closely linked to the use of all possible forms of
organic fertilisers (manure, compost, green manure,
straw, etc.). To ensure a deficit-free balance of humus
in sod-podzolic soils, an additional 8.0 t/ha of good
quality organic fertiliser is required, with the manda-
tory use of two-year grasses [6].

It is widely known that crop rotation is the basis of
any zonal farming system, an important factor of inten-
sification and creates conditions for the use of intensive
technologies. The main task of crop rotation is to regu-
late the impact of cultivated plants on the agrophysical
and agrochemical properties of the soil, water and tem-
perature conditions.

One of the real ways to improve the situation in
domestic agriculture is to incorporate traditional bio-
logical forms of soil fertility into crop rotation. Here,
the greatest attention should be paid to expanding the
practice of grass sowing and increasing the share of per-
ennial grasses, especially legumes, in crop rotations.

The cultivation of legumes not only ensures the
balance of protein in feed, but also replenishes the soil
with biological nitrogen up to 300 kg/ha.

Thus, the crop rotation system still remains a key
element of modern agriculture, as the whole range of
tasks related to the rational use of arable land, restora-
tion of soil fertility, its protection from erosion, envi-
ronmental protection and the entire agricultural land-
scape can be solved only with an optimal ratio of crops
within a scientifically sound and well-adapted crop ro-
tation system for a given soil and climatic zone [5, 7].

Therefore, the aim was to study the influence of
crop rotation on the growth and development of plants
of the studied crops, which ensure the formation of high
crop yields.

Research methodology. The field experiments
were conducted during 2022-2023 in agricultural en-
terprises of different forms of ownership in Berdychiv
and Zhytomyr districts of Zhytomyr region. The tech-
nology of growing crops in the experiment is generally
accepted and recommended for the Polissya zone. The
soil of the experimental plots is grey forest light loamy.

Meteorological conditions in 2022-2023 were
characterised by uneven temperature and precipitation
during the growing season.

In terms of hydrothermal conditions, 2022 was un-
stable and warm. The highest amount of precipitation
was 162.5 mm in May, which was 279.5 % of the nor-
mal range. However, moisture deficits and an increase
in average daily temperatures were observed in June,
July and August, amounting to 4.0, 12.8 and 63.6 mm,
respectively.

The weather conditions in June-August 2023 were
characterised by instability: hot days were followed by
cold ones, rainy periods by drought, and in the third
decade of July, precipitation was 117 mm (303 % of the
norm).

Weather conditions determine, first of all, the
length of the growing season. The classic works of N.
I. Vavilov (1957) state that the length of the growing
season is determined by many properties of plants and
varieties, which affect yields, product quality and the
degree of exposure to adverse factors.

The study of the influence of crop rotation on crop
productivity was carried out during 2018—2023 by con-
ducting research in crop agrocenoses.

The following crop rotations were studied:

< three-seeded (perennial legumes — winter
wheat — grain sorghum);

< four-crop (potatoes — winter rye — soya — buck-
wheat);

< five-field (perennial legumes - winter triticale
— sowing millet — potatoes — spring barley).

In general, the weather conditions in 2022-2023
can be characterised as typical for Polissia, with tempo-
rary periods of no and low precipitation, high and low
air temperatures, and low relative humidity during the
growing season.

Hydrothermal coefficients (HTC) were signifi-
cantly below the long-term average, with only the con-
ditions in 2022 being close to the average. Thus, the
weather conditions during the research constantly cre-
ated abiotic stresses for plants, which allowed a com-
prehensive assessment of the productivity of all studied
crops.

The statistical processing of the experimental data
was carried out according to the generally accepted
methodology using applied computer programs.

Research results. Negative trends are now devel-
oping: disruption of the frequency of crops in crop ro-
tations and their abandonment, preference for business
crops and displacement of legumes as fodder crops; for-
mation of environmentally unfavourable agricultural
landscapes with a reduction in natural elements; expan-
sion of the use of agrochemicals; and increased envi-
ronmental pressure on land and the environment.
Global warming, caused by an increase in greenhouse
gas emissions, has led to negative consequences in
Ukraine: agricultural production does not even meet the
needs of the domestic market; product quality does not
always meet international standards; crop yields are
much lower than in developed countries; and the con-
stant growth of anthropogenic pressure on fertile soils
exacerbates the problem of environmentally friendly
farming [4].

Mass malnutrition and hunger are among the most
important issues that are pushing the global community
to the brink of extinction, and to varying degrees, this
applies to both economically developed and developing
countries. Insufficient food supply negatively affects
people’s life expectancy, health, physical performance,
adaptation to modern high-tech production processes,
etc.

Wheat is one of the oldest crops on the globe. Ar-
chaeological excavations and all literary data indicate
that it was grown as early as 5-6 thousand years before
Christ. It ranks first in the world among agricultural
crops in terms of sown area. It originates from the Mid-
dle East or West Asia (Iraq, Egypt, China).
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Wheat in a crop rotation spreads production costs,
weather risks and agricultural operations across other
crops. There are virtually no time requirements for the
critical sowing period of corn and soybeans. The post-
harvest period is ideal for applying lime, manure or
mineral fertilisers. Farms specialising in maize produc-
tion should recognise the benefits that wheat can pro-
vide.

Thus, the benefits of having wheat in the crop ro-
tation include:

=

<~ improved soil quality;

<~ nutrient cycling;

< provision of nitrogen reserves;

< disruption of the cycle of annual and peren-
nial weeds;

< protection of soil from erosion;

< distribution of agricultural operations;

< ensuring high profitability.

Fig. 1 Agrocenosis of wheat
a) winter, b) spring

Winter rye is one of the best predecessors for all
crops. An important feature is its antagonism to other
plants, including pink thistle, creeping wheatgrass, and
bittergrass species. Enzymes contained in the root sys-
tem of the crop are able to convert hard-to-reach forms
of phosphorus and potassium into water-soluble com-
pounds that can be absorbed by the root system of sub-
sequent crops. This valuable function of rye is espe-
cially important in light, nitrogen-poor soils in crop ro-
tation. Rye, as a precursor, provides significant yield

increases for such crops as potatoes, sugar beet, sun-
flower, rapeseed, corn, flax, etc.

The important role of rye in crop rotation in the
fight against certain pathogens (for example, potato late
blight, blackleg, Alternaria). When rye is used for green
fodder (silage, haylage, hay), successful results have
been achieved in growing sunflower, soybeans and
corn as stubble crops in crop rotations in the central and
western regions of Ukraine [4].

Fig. 2. Agrocenosis of winter rye

In terms of global production, millet is one of the
top ten crops in the world. In Ukraine, production vol-
umes of this cereal are declining significantly, although

scientists say that millet can be profitable in the current

dry summer conditions. This is primarily due to the
crop's peculiarities - the highest reproduction rate, high
biological productivity potential even with strict self-
pollination, drought resistance, salt tolerance, etc.
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Fig. 3 Seed millet agrocenosis

Adherence to scientifically sound crop rotation.
Millet is best planted on weed-free fields after winter
crops, perennial grasses, legumes, and potatoes. It can
be returned to its previous place in the crop rotation no
earlier than after 3 years. Millet should not be sown af-
ter Sudanese grass, sorghum, chum, mung bean and
maize, which are affected by many common pathogens
and damaged by common types of pests. In areas of in-
sufficient moisture, it should not be placed after crops
that dry out the soil (sugar beet, sunflower) and reduce
plant resistance to most diseases.

Millet is a crop that is demanding on its predeces-
sors, as it grows slowly from germination to tillering
and is suppressed by weeds. During this period, the ac-
tivity of the root system is low, so fertile, weed-free
fields should be allocated for millet sowing. The best
predecessors are legumes, fertilised potatoes, sugar

beet, perennial grasses, melons, and in areas where
there is no corn stem borer, corn. Poor predecessors for
millet include millet, sorghum, sunflower, spring bar-
ley, and Sudanese grass.

Buckwheat is very important as a valuable cereal
crop on a par with millet and rice. Buckwheat is a val-
uable food product with high taste and dietary qualities.

Buckwheat grain contains about 13 % protein, 67
% carbohydrates, 3 % oil, and 13 % fibre. Buckwheat
protein consists mainly of easily soluble globulins and
glutenins, which contributes to its better absorption
(like legume proteins). Buckwheat contains a lot of
amino acids and iron. The content of organic acids
helps to assimilate not only buckwheat porridge, but
also foods eaten after it. Buckwheat is a dietary product
because it is rich in vitamins B1, B2, B5, etc.

Fig. 4 Buckwheat agrocenosis

Buckwheat is a good predecessor in crop rotation,
as it reduces soil density and improves soil properties.
It makes good use of the aftereffects of organic fertilis-
ers applied to the previous crop. The best predecessors
for buckwheat are potatoes, beetroot, and corn. Leg-
umes, winter wheat, flax, and lupine are also good pre-
decessors. The worst are spring cereals, sunflower, and
sorghum.

Barley is currently one of the most common cere-
als in the world in general and in Ukraine in particular.
Winter and spring barley are grown in our country.
Given that it is not the right time to sow winter barley,
let's talk about spring barley.
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Fig. 5 Spring barley agrocenosis

Advantages of barley cultivation: the earliest ma-
turing spring crop; one of the most widespread cereals
in the world; the least demanding among cereals; high-
yielding crop; good predecessor; available Ukrainian
varieties are well adapted to local weather conditions;
in arid areas, it is more productive than wheat.

In the structure of the farm's crop rotation, barley
occupies a stable place — 5-6 % of the total area, i.e.
110-120 ha. Corn is considered to be the best precursor
for spring barley here. And barley itself precedes sugar
beet. The optimal time for sowing is the end of March.

Triticale is one of the crops with high soil fertility
requirements. The best soils for it are chernozems, but
it can also produce high yields on other soils with

proper agricultural practices. On light sandy and peaty
soils, it produces higher yields than winter wheat be-
cause it tolerates soil acidity better. Triticale grain va-
rieties have increased winter and drought resistance.
The critical freezing point of the plants is 18-20 °C,
while the critical freezing point of Myronivska 808
wheat is 17-18 °C. Plants are more resistant to ice crust
and thaws, and grow back faster and better in spring
than wheat. Increased drought tolerance is due to a
well-developed root system. The protein content in trit-
icale grain under the same growing conditions is 1-2 %
higher than in winter wheat and 3—4 % higher than in
winter rye.

Fig. 6 Agrocenosis of winter triticale

Triticale cereal varieties are placed in clean and
busy pairs, as well as after peas. In Polissya regions,
high grain yields of this crop can be obtained after early
potato varieties. Satisfactory precursors are the layer
and turnover of the perennial grass layer, silage corn
harvested no later than two weeks before the optimal
time for sowing winter crops, and poor precursors are
cereal spiked crops. When sowing rye and wheat, their
carrion clogs triticale crops, resulting in lower seed
quality.

The productivity of agricultural crops, including
the crops under study, is determined by a number of
reasons. The volume and quality of the harvest depends
on a combination of natural and anthropogenic factors:
weather conditions, varietal characteristics of the crops
grown, soil fertility, terrain features, the level of inten-
sification of agricultural technologies, etc. As is well

known, changes in meteorological conditions alone can
have a decisive impact on the yield and quality of crop
production [3].

In the system of productive process management
at the initial stages of plant growth and development,
the moisture supply of crops, temperature regime and
duration of the spring period with the sum of effective
temperatures (above +10 °C) are crucial, which signif-
icantly affects their development. Temperature deter-
mines the rate of swelling, seed germination, duration
of the sowing-germination period, as well as the timing
of growth stages and the duration of interphase periods
throughout the growing season [4].

Research has shown that the duration of the grow-
ing season in general and each individual phase of plant
development directly depends on growing conditions,
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moisture supply, air temperature, daylight hours and
other factors.

One of the most important periods that signifi-
cantly affects the level of plant productivity is the tube
stage. During the years of research, this period lasted
between 10 and 16 days. The longer this period is, the
more plants have the opportunity to develop good veg-
etative mass. Favourable weather conditions during the
flowering - milky ripeness period ensure the formation
of a sufficient number of grains in the panicle for the
formation of a future high yield. The duration of the in-
terphase period was 20-24 days.

However, it should be noted that an increase in the du-
ration of the milky-wax ripeness period leads to a decrease
in yield. For example, excessive precipitation can cause an
increase in the duration of this period, which leads to crop

losses and deterioration in quality. The yield level is also af-
fected by elevated air temperatures, which result in shriv-
elled grain.

When designing and developing crop rotations, it is
necessary to follow the rules for placing grain crops in de-
scending order of value. In this regard, the placement of
grain sorghum in three- and four-man rotations in the last
link is justified. However, in a five-field crop rotation, a
comparative approach to the placement of grain sorghum is
determined by the expediency depending on the prevailing
meteorological conditions or zonal characteristics.

During the years of research, the meteorological
conditions of the growing season were quite dry, so the
cultivation of drought-resistant and heat-resistant crops
in Polissya is advisable to stabilise grain production.
When assessing the grain yield of the studied crops, a
fairly high average productivity was noted for 2022—
2023.

Table 1
Crop vyields in crop rotations, 2022-2023, t/ha
Culture Yield, t/ha

Spring wheat 1,7
Winter wheat 4,0
Winter triticale 3,7
Winter rye 3,2
Spring barley 2,3
Proso millet 15
Buckwheat 11

The yields of the studied crops varied and changed
over the years of research. Yields of winter wheat were
4.0 t/ha, spring wheat — 1.7 t/ha, winter rye — 3.2 t/ha,
winter triticale — 3.7 t/ha, sowing millet — 1.5 t/ha,
buckwheat — 1.1 t/ha, barley — 2.3 t/ha.

Conclusions. Thus, the crop rotation factor had a
significant impact on the level of yield of the studied
crops. Air temperature and precipitation had a signifi-
cant impact on the formation, filling and ripening of
crops. High air temperatures and lack of soil moisture
shortened, while moderately warm and rainy weather
extended, the period of grain ripening. Hot weather and
moisture deficit in the one-metre soil layer accelerated
this period by several days, while warm weather and
sufficient moisture increased it. Thus, the development
of the studied crops was also determined by the influ-
ence of abiotic factors during the growing season.
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AHOTANIA

JocnimkeHHs mependadaiyd BUBYCHHS BIUTMBY CHCTEMH YAOOPEHHS HA PIiCT M PO3BUTOK POCIIHH JXKHATA 03H-
Moro. ['pyHT cipuii icoBuii, Mae HeWTpaidbpHy peakmito (pH 6,6) Ta xapakTepu3y€eThCsl HU3BKIM BMiCTOM TyMYCy
1 BUCOKOTO 320€3I1eUeHICTIO MOKUBHIMH PEYOBHH. [I0BTOPIOBaHICTE HOCIIAY TPHOXKPATHA.

B xozi mociikeHHs MpoaHai3oBaHO BIUIMB PI3HUX BUAIB A00pHUB Ha (hOpMyBaHHS ILJIOILI JIMCTKOBOI ITOBE-
pxHi Ta (POTOCHHTETHYHOTO MOTEHIIIANY 1 YPOXKaiHOCTI KKTa 03UMOTr0. BcTaHOBIIEHO, 1110 HAMBHUIIOO TUIONIA JIU-
CTKOBOI moBepxHi xwuta o3umoro 3a VIII — X eramis opranorenesy Oyia 3a BapiaHTy 3 — MiHepaJbHa CHCTEMa
yno6penns (NsoP4oKzo) + mosaxopenese mimxusients ['ymaToM Kaltiio Ta cTaHosuna 62,9 tuc. m%/ra. ®otocus-
TETUYHMIA TIOTEHIiaN HaliBUIMM OYB 3a JIaHOi CUCTEMH yJI0OpEHHsS Ta BiANOBiAHO craHoBuMB 2169 THC. M%/ra.
YpoxaiiHicTh HafBHIIOO OyI1a 3a I11i€i camoi cucTtemMu yIo0peHHs Ta ckiaia 3,99 1/ra.

ABSTRACT

The research involved studying the influence of the fertilization system on the growth and development of
winter rye plants. The soil is gray forest, has a neutral reaction (pH 6.6) and is characterized by a low content of
humus and a high supply of nutrients. The repeatability of the experiment is threefold.

In the course of the study, the influence of different types of fertilizers on the formation of leaf surface area
and photosynthetic potential and yield of winter rye was analyzed. It was established that the highest leaf surface
area of winter rye during the VIII-X stages of organogenesis was in option 3 - mineral fertilization system
(NsoP4oK7o) + foliar fertilizing with Humate potassium and was 62.9 thousand m?/ha. The photosynthetic potential
was the highest under this fertilization system and, accordingly, amounted to 2169 thousand m?/ha. The yield was
the highest under this same fertilization system and amounted to 3.99 t/ha.

Kui04oBi cjioBa: cuctema y1o00peHHs, ypo>KaliHiCThb, pOJIIOUICTh, (pa3a po3BUTKY, MiHEpaIbHA CHUCTEMA YII0-
OpeHHsL.

Keywords: fertilization system, productivity, fertility, development phase, mineral fertilization system.

HocranoBka npodJemu. XKuro ozume € paiioHo-
BAaHOI KyJIbTYpOIO Uil YKpaiHH, sIK€ Ul BHPOIILY-
BaHHs He NMoTpeOye BUCOKMX 3arpart. Lle mocsraerses
3aBIAKHA JT0Ope pO3BMHEHIH KOpEHEBill cucTeMi, sKa
MOJKe MPOHHUKATH TIHOOKO y IpYyHT [7-8]. 3a MiHIMaNb-
HUX 3aTpaT Ha BUPOILYBAHHS XXHTAa O3MMOTO MOXKHA

OTpUMaTH ypoxai, AKui Oyae XapakTepu3yBaTHCs BU-
COKHUMH KUTbKICHUMH 1 SIKICHUMH TIOKa3HHKaMu. Bupo-
LIyBaHHS KMTa 03UMOT'0 Ma€ TaKOK BAXIIMBE arpoTex-
HiYHE 3HAYCHHA. 3aBASKH CHIBHOMY KYIIIHHIO 1 IIBH-
JKOMY BIJPOCTaHHIO HAaBECHI KHUTO MPHUTHIYYE
GaraTopiuHi Oyp'ssHU Ta € TOOPUM TOTIEPETHUKOM JIJISt
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IHIIAX CLTBCHKOTOCTIOIAPCHKHUX KYJIbTYp CiBO3MIHH [1-
2].

BoHO € BaKJIMBOIO CLIBCHKOTOCIOAAPCHKOIO KY-
JBTYpPOIO0 T2 Ma€ BHUCOKY MPOJOBOJIbUY IiHHICTB. Lle
TIOSICHIOETBCS BUCOKMM BMICTOM y 3€pHI BYTJIEBOJIB
(69,1 %), 6inkie (12,8 %), Bitaminis (Al, B1, B2, B3,
B6, PP, C) [9-10]. BuBueHHSM BHpPOLIYBaHHS XXUTa
03MMOT0 3aliMajIHCcs 6araTo HayKOBIIIB, Cepell IKUX BU-
nutrots: O. 1. Bynsx, B. I1. [lepes’siako, B. B. Ckopuk,
O. I1. PsGymuis, K. M. Mansko, I'. T1. Mamssko [1-3].

[otpibHO 3BepTaTH yBary Ha COPTH KUTa O3H-
Moro. CripaBa B TOMy, III0 3apa3 B YKpaiHi HaTITy€eThCs
BEJIMKA KiJIBKICTh COPTIB KHUTa O3MMOTO, SIKi XapaKTe-
PU3YIOTbCSI BUCOKOIO aJIallTUBHICTIO, CTA01ILHOIO ypO-
JKalHICTIO, MAalOTh HE BEJIHKI 3a JTOBXKHHOIO CTeOIa, €
CTIKMMHM IO BWISATaHHS i XBOpPOO Ta 37aTHI 3a0e3re-
YyBaTH BUCOKY NPUOYTKOBICTH Ta peHTa0eNbHICTh BH-
pobuunTBa. [Ipore MoBHICTIO peanizyBaTH 3aKnaAeHUN
CEJIeKIIi€I0 TeHETHYHUI MOTEHIIa]l MOXIIMBO JIMIIE 32
4iTKOi cXxeMu ynoOpeHHs. ToMy came mi MUTaHHS 00Y-
MOBWJIHN JOLUTbHICTH MIPOBEACHHS TOCIIIHKCHHS.

Merta pocaimkenns. [IpoanamizyBaTu BIUTUB CH-
CTeM yJOOpEHHS Ha piCT ¥ PO3BUTOK POCIIHH KHUTa O3H-
Moro, pOpMyBaHHS IMOTYXKHOCTI aCHMUIAMIHHOTO ara-
pary, (OTOCHHTETHYHOIO NMOTEHIIANTy Ta YypOKaiHO-
CTi.

MeTtoanka nociaimxkeHHs. J[ocmimKeHHS TPOXo-
qun y rocrogapetBax POII «Casuyk Iletpo IBaHO-
BUYY», c. SIcHa [lonsHa Kutomupcrkoro paitony XKuto-
mupcbkoi o6iacti Ta TOB «/IpyxHi cxonu», ¢. MuHb-
KiBIi binonepkiBcbkoro paifony KuiBcekoi oGmacri.
Bupobamunii nocmig Oymo 3akimafeHO Ha BiIMiHI ci-

POTo JIICOBOTO JITKOCYTJIMHKOBOTO IPYHTY Ha Jieci 3
70

60

40

30

I1oma AmucTROBOI MoBepXHi,THC.M2/Ta

20

10

BHXiay TPpYOKRY
V-

® BiosorivHuii KOHTPOIL
= MinepaasHa (NSOP40K70)

KOJIOCiHHS

HU3BKUM 3a0e3nedeHHsIM TyMmycoM (2,8 1 3,6% Biamo-
BiIHO) Ta BUCOKMM 3a0€3MeYeHHSIM TTOKUBHUMHU PEUO-
BUHAMH.

[TonboBi Ta 1aG0OpaTOpHi JOCIHIIKEHHS! BAKOHAHO
3a 3araJibHONPUUHATUMH MeToAuKamMu. DeHonoriuHi
CIIOCTEPEXKEHHS Y BCIX (ha3ax pO3BUTKY POCIHH 3AikHcC-
HeHO 3a Metoaukoro Jlepxkcoprmepexi (JICTY 1SO
11464-2001). IMouaTok a3k QikcyBam, KOJIM BOHA
Hacrana B 10% pocius i noBry —y 75% pocnun [4-6].
Bu3HaueHHs MPOIYKTUBHOCTI JKHTA O3MMOTO BHKO-
HAHO 32 MeTOOM Npo6Hux cHomis (0,25 M?, 1 M? Ha Ko-
JKHIM DUISHIN y TPHOX MOBTOPeHH:X). [1momty mmcTko-
BOI TIOBEPXHi KHUTa O3UMOTO BU3HAYAIH 32 JIHIHHAM Me-
TOJIOM 3a JIBOMa IapamMeTpamMM — IIMPUHA Ta JOBXKHHA
nmuctka. Macy 1000 HaciHWH BHU3HAYaIM MUIIXOM Bij-
60py nBox mpob mo 500 HACIHMH 1 3BaXKyBaJH iX 3 TOY-
Hictio 1o 0,01 r. Skmo mpu 1pOMY pi3HHLS MK Ma-
caMu B3ATHX Npo0 mepesunryBana 3%, BizOupanu i
3BaXKYBaJIM TPETIO TIPO0Yy.

PesyasTaTn gocaimxenns. Ha V erami oprano-
reHe3y IUI0IA JIMCTKOBOI MOBEPXHI JKUTA 03UMOTO 3a-
JISKHO BiJ cucTteMu yaoOpeHHs craHoBmia 37,2-40,4
trc. M%/ra. Ha VIII erami rurora acuMinoodol oBep-
XHi JJUCTKIB OyJia HAHOUIBIIIO0 Ta 3aJIe)KHO BiJl CHCTEM
ynoOpeHHs konuBaiacs Bif 59,4 no 62,9 tuc. m%ra. Y
a3y MOJIOYHOI CTUTJIOCTI HAMOIbIIA [IOIA JTUCTKO-
BOI MOBEpXHI (opMyBaiacs 3a MiHEpaJbHOI CHCTEMH
ynoOpeHHs1 + mo3akopeHeBe MiKUBICHHS ['ymaTom
Kamilo, fe BOHa craHoBuiaa 19,5 tuc. m%/ra. Haii-
MEHIIOI0 BOHa OyJia 3a 0iojoriyHoro KouTposio — 18,0
Ta MiHepabHOI cucTeMHU yno0peHHs — 18,6 Tuc. M%/ra

(puc. 1).

MOJIOMHA CTHLIICTD

VIII - XI -

Etann opraHoreresy

Minepaasaa (NSOP40K70) + no3akopeneBe nizkuBaennsi I'ymarom kadiio

Puc. 1. ITnowa nucmrogoi nogepxui sHcuma 03umozo, muc. M/za

CepeznHs TUIONIA JUCTKOBOI NMOBEPXHI JKUTA O3H-
MOTO y BapiaHTi 0i0JOTiYHOTO KOHTPOIIIO CTaHOBHJIA
48,30 Trc. M?/ra, 32 MiHEPAJILHOT CUCTEMH yI0OPEHHS
49,55, 3a MiHepanbHOI cucTeMu yaoOpeHHs + 103aKo-
peHeBe mipxuBIeHAS ['yMaToM Kaiiro 51,65 Tuc. M/ra.

TpuBanicts nepiogy 3a 610JIOTIYHOTO KOHTPOJIIO
Ta MiHEpaJIbHOT CHUCTeMH y100peHHs cTaHoBHB 37 1i0,
3a MiHEpaJIbHOI CHCTEMH YAOOpEeHHs + M03aKOpeHEeBe
MiDKUBJICHHST ['ymMaTroM Kajito BiH 301TbIIMBCA Ha 5
1io.
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DOTOCHMHTETUYHHIA TOTEHIIal HaWBUIKM OyB 3a
MIiHEepaIbHOI CHCTEMH YAOOPEHHs + M03aKOpPEHEBe ITi-
JoKuBICHHs ['ymaTtom Kanito Ta craHoBuB 2169 THc.

M?/ra * 71i6. Jle1o HUKYUM Bid 6yB 33 MiHEpaIbHOI cu-
cremu yno6penss — 1833 tuc. M%/ra * 1i6. HaliHmwkuum
(oTOCUHTETHYHUH MoTeHLian OyB y BapiaHTi Oiojori-
9HOro KOHTpomo — 1787 tuc. m?/ra * ni6 (puc. 2).

2500
2000
1500
1000
500
0 -
CepeaHs M10M1a JIHCTKOBOI MOBEPXHI, THC. Tpusaiicts mepioay, aio doTocHHTeTHYHNI HoTeHNial, THc. M2/Ta *
Mm2/ra io
u bio/toriunnii KoHTpoer M Mimepaabaa (NSOP40K70) = MinepaapHa (NS0P40K70)+ mozakopeHeBe IigKnBaeHHS I'ymMaToM Kajiro

Puc. 2. @omocunmemuynuli NOMEHYIAN HCUMA 03UMO20 Y MIdCHA3HUL Nepiod «8uxio y mpy6Ky — KOAOCIHHAY
3aneacHo 6i0 cucmemu y0obpenns, muc. M%/za * 0i6

[IpotsiroM poKiB JOCHiXKEHHsI MiHepaibHa CHC-
Tema yJnoOpeHHs 3a0e3nednia NpUpICT BPOKaHHOCTI
xuta o3umoro 0,54 t/ra, abo 18,0%, a MiHepanbpHa cH-

cTeMa yJI00peHHs + IM03aKOpeHeBe MipKUBICHHS [y-
MatoM Kaito — 0,98 1/ra, a0 32,4% mopiBHAHO 10 Oi-
OJIOTIYHOTO KOHTPOITIO (pHc. 3).

4,5

=

-
in

/Ta

HHICTH, T
w

Bpoxal

Biogorivanii KOHTpoOIb

2,5 -
2 4

1.5
1

0,5
0

Minepaasna (NSO0P40K70)

Minepanbsaa (NSOP40K70) +
nosakopeHese nigzkupiaenns I'ymarom
Kajiio

Puc. 3. Bpooicatinicmp sxcuma o3umo2o 3anedicHo 8i0 cucmemu yOobpeHHs, m/ea

BucnoBku. XKuto 03ume € nepcrneKTUBHOIO KYJIb-
Typoto juisi 30Hu JKutomupcebkoro Ilomices, 3aBIsiKu
TOMY IO € HE BHOArJIMBUM /0 YMOB BHPOIIYBaHHS.
BoHo He moTpedye BHECEHHS BHCOKHX 103 J00pHB,
X0ua JOCUTh MO3UTUBHO pearye Ha ix BHeceHH:. Tak,

HaWBHIIA BPOXKAHHICTh OTPUMaHa 32 MiHEpaIbHOI CHC-
Ttemu ynobperss (NsoPagKzo) + mo3akopeHese mmiKus-
nennsi ['ymarom kaiiro — 3,99 1/ra. MinepanbHa cuc-
TeMa TaKoXX 3a0e3Meyniia TOCUTh BHCOKY YPOXKaHHICTh
— 3,55 1/ra.
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AHOTALIS

VY 3B's13Ky 13 3arocTpeHHsIM MpoOJeMHu Aerpaaallii IpyHTIB B YKpaiHi, Cy4acHe CilIbChbKe T'OCIIOAapCTBO IMO-
BUHHO IIyKaTH IHHOBAIlifHI ITi[XOU 0 BiIHOBICHHS MPUPOTHUX pecypciB. OIMH i3 MEPCHEKTUBHUX HATIPSIMKIB
- BUpOIIyBaHHs po3Topormniiu mwisimuctoi (Silybum marianum), sika, kpiM JikapchKuX BIACTHBOCTEH, MOXE BHKO-
HYBAaTH POJb KIFOYOBOTO (PAKTOpa Y BITHOBICHHI IPYHTOBOI pOIFOYOCTi. Po3TOopommia msMucTa, Mae cBOo eek-
TUBHICTB y 00pOTHOI 3 €po3i€r0 Ta BIAHOBICHHIM POIOYOCTI IPYHTIB Ta € iIcalbHUM BHOOPOM ISl YKPaTHCHKHUX
arpapiiB. [lana pocirHa € HEBUOATINBOIO 10 PI3HUX KIIMATHYHUX YMOB Ta MOYKE BHPOIIYBATHCS Ha Pi3HUX THITaX
rpyHTiB. Baskineum erarmoM BupolyBanus Silybum marianum e cTBopeHHs! onTUMANbHUX YMOB, X04a BOHA J10-
CHTh HeBHOAriMBa JJ0 YMOB BHUPOIYBaHHs, ajle Haiikpallle pOCTe Ha COHSYHUX MICISIX Ta B A0Ope JPEHOBaHUX
IPYHTaX, X04a MOYE POCTH Ha 301JHEHUX I'PYHTaX, ajie BAXJIMBO 3a0€3MEYNTH ONTHMAIIHUN PIBEHBb BOJIOTOCTI Ta
HaJIe)KHI €KOJIOT1YHI YMOBH.

ABSTRACT

In connection with the aggravation of the problem of soil degradation in Ukraine, modern agriculture must
look for innovative approaches to the restoration of natural resources. One of the promising areas is the cultivation
of spotted thistle (Silybum marianum), which, in addition to medicinal properties, can play the role of a key factor
in restoring soil fertility. Spotted thistle has its effectiveness in combating erosion and restoring soil fertility and
is an ideal choice for Ukrainian farmers. This plant is unpretentious to different climatic conditions and can be
grown on different types of soil. An important step in the cultivation of Silybum marianum is to create optimal
conditions, although it is quite undemanding to growing conditions, but it grows best in sunny places and in well-
drained soils, although it can grow in depleted soils, but it is important to ensure optimal humidity levels and
proper environmental conditions.

KoarouoBi cioBa: po3ropornina IissMUCTa, OpraHidHa TEXHOJIOTIS, Jerpajaiis IPYHTIB, LIMPUHA MIXKPSb,
BIZIHOBJICHHSI IPYHTIB, HillleBa KyJIbTYpa, OpraHiuHa pe4oBuHa, MixdasHi nepioau.

Keywords: spotted thistle, organic technology, soil degradation, row spacing, soil recovery, niche culture,
organic matter, interphase periods.

IMocranoBka mpo6aemu. [lerpananis IpyHTiB B
VYkpaiHi € cepiio3HOI0 MPOOIEMOL0, sIKa BUHUKIIA BHA-
CJIIZIOK PpI3HOMaHITHUX (DAKTOPIB, BKIIOYAIOYH He-
palioHallbHe BUKOPUCTaHHS 3€Melb, €pOo3it0 IPYHTIB,
BE/ICHHSIM IHTEHCHBHOT'O 3eMJIEpOOCTBA, arpOXiMIYHUM
3a0py/JHEHHSM Ta Hee()eKTHUBHUX TEXHOJIOTIH BeICHHS
CIJTBCHKOTO TOCIOJapPCTBA. BaXKHMBICTh BiTHOBIICHHS
Ta TOKPAIICHHS TaKUX IPYHTIB BAKKO IEPEOI[iHHUTH.

3I0pOBHIA IPYHT € OCHOBOKO JIJIsl YPOXKAWHOCTI CLIBCh-
KOTOCHOAAPCHKUX KYJBTYp Ta 3a0e3NeueHHs IPOoJIo-
BOJILCTBA KPaTHH.

BupouryBaHHs HilIEBUX KyJIbTYP, 30KpeMa pO3To-
poru  nasmucmoi  (Silybum  marianum), Moxe
BiJlirpaBaTH KIIOYOBY POJIb y BiJIHOBJICHHI Ta MOKpa-
IIeHHI I'pyHTiB. Po3Toporia misiMucTa € 0JHOPIYHOIO
a00 JBOPIYHOIO POCIUHOIO, IO Ma€ JEKiIbKa BaKIH-
BHUX BJIACTUBOCTEH, IKI MOXKYTh CHPHUSITH MOKPAILECHHIO
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IPYHTY, 30KpeMa, 100pe pO3BHHEHA KOPEHEBA CHCTEMA
PO3TOPOINIIN MPOHUKAE TITHOOKO B IPYHT, PO3MYyIIy-
1041 Ta (OpMYIOYM ONTHMANbHY LIJIBHICTH BOJO- Ta
MOBITPOIIPOHUKHICTh 1 THM CaMHM IOKpAIY€ CTPYK-
TYpY IPYHTY, IO 3anodirae mporuecam epo3sii IpyHTy.
Kpim Toro, popMyroun BeIHKy HaJ3eMHY Macy, po3To-
poIia CrpHs€e HAKOIMUYSHHIO BEJIMKOI KiJIBKOCTI Op-
TaHIYHUX PELITOK, 10 MOXKE CTaTH e(h)eKTUBHUM 3aXH-
CTOM BiJ BITPOBOI epo3ii, 3aXWIal0YN BEpXHIN IIap
TPYHTY Ta 3MEHIIYIOYH BTpaTy Horo pomtodocTi. [Ticis
BuporyBanus Silybum marianum mamsemHi Ta KOpe-
HEBI 3aJIMIIKN JJOCTATHBO MIBUAKO PO3KIIAJAF0ThCS, TIe-
peXos9IH B OPTaHIUHY PEUOBHHY, IO BIUJIOMY CIIPHUSIE
MOKPAIICHHIO POJIIOYOCTI IPYHTY.

[I{o6 MakcMManbHO BHKOPHCTATH NEpPEBaru pos-
TOPONIIH IUIIMUCTOI, BaXKJIUBO JIOTPUMYBATUCS ONTH-
MaJbHUX TEXHOJIOTIH BHPOIIYBaHHS KyJIbTYpH Ta
e(eKTUBHO BHKOPHUCTOBYBaTH CTPOKH Ta HOPMH
nmociBy. Ha choromHimHiii 4yac BIPOBaKCHHS IIi€l
HIIIEBOT KYJIBTYPH B CUIBCHKOTOCIIONAPCHKY NPAKTHKY
MOJKE JaTH MOKIIMBICTB He JTHIIe epeKTHBHOMY 30epe-
JKEHHIO POJIIOYOCTI IPYHTY Ta MiJBUIIECHHIO HOTO IPO-
THEPO3iHUX BIACTUBOCTEH, ame # 3 EeKOHOMIYHOI
TOYKH 30py € JIOCTaTHHO HPHBAOIUBOIO CLIBCHKOTOC-
MOAAPCHKOI0 KYyJIbTYypOIO, OCOONMBO 3BaKAlOUM Ha
HH3bKY IOTpeOy B €lIeMEHTaX KUBJICHHS Ta IIPAKTUYHE
HE ypaKeHHs IIKIJTHUKaMU Ta XBOpoOaMmu, Ta BHCOKY
PE3UCTEHTHICTD (KOHKYPEHTOCIIPOMOKHICTB ) 3
Oyp’sIHOBOIO POCITUHHICTIO.

AHani3 ocTaHHIX HocjigKeHb Ta myOJikamiii.
BupomnryBaHHsS po3TOpoIi INIIMUCTOI HA JETPagoBa-
HHUX IPYHTaX YKpaiHH Mae CTpaTeridyHe 3HAuCHHS y
BiTHOBJICHHI €KOCHCTEM Ta MPUPOTHUX pecypcis. Ll
POCJIMHA MOXKE CTaTH KJIIOYOBUM EIEMEHTOM CTaJIoro
CUTBCBKOTOCIIONAPCHKOTO JIAHAMA(TY Ta 3a0€3MeUNTH
POJIOYICTh TPYHTIB JUIs1 MalfOyTHIX IIOKOJIiHb, 8 TAKOXK
CIPUATUME PO3LIMPEHHIO OIOPI3HOMAHITTS, CTBOPIO-
I0YM CIPHUATIMBI YMOBH JUISl JKUTTS PI3HOMaHITHHX
BuiB. TaKoK BaXJIHMBO BPaxOBYBAaTH, IO IEH ITiIXi[
MOY€ 3MEHIIMTH BHUKOPUCTAHHS XIMIYHUX JHOOpHB Ta
MECTUIU/IIB, 1[0 € BEJINYC3HUM CKOJIOTIYHUM Mporpe-
COM.

Posropomma msimucta (Silybum marianum) ne
BHOAriaMBa KyJbTypa IIOMO POIIOUOCTI IPYHTY Ta
KITIMaTHYHAX YMOB, Ma€ MO3UTHBHY PEAKIil0 HA BHE-
CeHHS JNOOpHWB, IO B CBOIO YePry MiABHUINYE ii ypo-
JKalHICTh Ta sKicHI mokasHuku. Silybum marianum e
JTUKOPOCOM, III0 MA€ BUCOKY CTIHKICTh /IO Pi3HHUX HEra-
TUBHHUX (DAKTOPIB JOBKULISL, B TOMY 4YHCH 1 10
Oyp’stHOBOT pocnuHHOCTI [1]. B Hamniii kpaiHi KynbTu-
BYIOTh HEBEJIMKY KIJIBKICTh COPTiB, 30KpeMa Hamu OyB
anpoOoBanuii copt bolikiBuaHka yKpaiHCHKOT CeNeKIIi.
JlaHuit copT pO3TOPOIIIH IUIIMHUCTOT OyB BUBEICHUIN B
iHctutyti AIIB HAAH IBano-®paHKiBCbKY, MpOii-
IIOBILH JIEP>KaBHI COPTOBI BUNIPOOYBaHHs, OyB 3aHece-
HUH B Jlep>kaBHUH peecTp COPTIB POCIIHH, IO IPUIATHI
JuIst TomMpenHs B YkpaiHi 3 2007 poky Ta pekoMeH 10~
BaHMH JUIs BUPOIIYBaHHS y BCIX TPYHTOBO-KJIIMaTH4-
HUX 30Hax YKpainu [2, 4].

Po3Topornima misMucTa 3 yerixoM MoKe BUKOPH-
CTOBYBATHCS y CIBO3MiHI, 32 yMOB pPaHHIX CTPOKiB
nociBy. Jpy>kHi cxoau 3’ ABISIOThCA Bke Ha §-10 no0y
TICIIS TOCiBY MpH cepenHpo1000BiH Temmeparypi 10

°C. Buporysatu Silybum marianum mMoskHa Ha JIETKHX
CTAa0OKUCIIMX CYMIIIaHuX IpyHTax [3, 5], ane Halkpa-
MM BapiaHTOM MiJBUIIEHHS 1i NPOJYKTHBHOCTI €
ynoopenns. DopMyBaHHS HaWKpamoi ypoxKalHOCTI
pO3TOpONII IUIIMHCTOI B KOHKPETHHX IPYHTOBO-
KJIIMaTHYHHUX YMOBAX MOTpedy€e ONTUMAaIbHUX CTPOKIB
MOCIBY, OCKUJIBKHM BiJl I[bOTO 3aJIEKUTh JPYKHICTh
CXOJIIB, EHEPTisl MPOPOCTaHHS HACIHHS Ta IOJAJIBIIUHA
MIPOIIEC PO3BUTKY POCIHH. 3arajoM PO3TOPOIIIA ILIs-
MHCTa BiJlirpa€ MO3UTHBHY POJIb y BiTHOBIICHHI Ta MO-
KpallleHHi eKOJIOTi9HOTO CTaHy IpyHTY. BaxkimBo Bpa-
XOBYBAaTH BiIMIHHOCTI YMOB BHpOIIyBaHHS Ta BIUIHBY
i€l pocNMHM B KOHKPETHHX E€KOCHCTEMax IJIsl ONTH-
MaJIbHOTO BUKOPHMCTAHHs il MOTEHHiamy Jjsl MOKpa-
LIIEHHs CTaHy IPYHTIB B Y KpaiHi.

Merta pocitigkenb. MeTol0 HaIIMX JOCIIKEHb €
BUBYCHHS OKPEMHUX €JIEMEHTIB OpPTraHigyHOI TEXHOJIOTi]
BUPOIIyBaHHS po3ropomiun twismuctoi  (Silybum
marianum), 30KkpeMa HIUPHUHA MIKPSIb Ta 1X BIUTHB Ha
MiDK(a3Hi Tepiogu PpO3BUTKY KyJIbTypH Ta (op-
MYBaHHS IPOJYKTHBHHUX TTarOHiB.

Mertoauka pocaikeHb. Hamr gociiokeHHS
MIPOBOJMIIACS HAa HAYKOBO-JOCTiZHOMY 1ol Ilomick-
KOTO HaIliOHAJIBHOTO YHiBepcuTeTy B ¢. Bemuka ['op-
6ama Xuromupcrkoi OTT. linsgHKa 115 mocmiaiB 3ai-
MaJia 3arajbHy IOy B | Ta, THII IPYHTY - ICHO Cipuit
JCOBUH, 10 Bi3HAYAETHCS CIIA00 KUCIIOK PEaKIier
rpyHTOBOrO po3unHy pH 5,7, HU3BKMM BMICTOM eJjie-
MEHTIB JKHBJIEHHs, BMicToM rymycy 1,1-1,2. B cxemi
pociigy Oynmo mepeabaueHO BHBUCHHS DI3HHX eJie-
MEHTIB OPTaHIYHO{ TEXHOJOTii BHPOLIYBaHHS pPO3TO-
poru wismucToi (Silybum marianum) B ymoBax 30Hu
[omiccs, 30kpeMa: 0coOIMBOCTEH BIUIUBY PIi3HOI ITH-
pUHH MiXPsAAb Ha GOpPMYBaHHS KITBKICHUX Ta SIKiCHUX
MMOKAa3HUKIB IIOJ0 INUPUHU MIKpsap (IIHpHHA
MIDKpsIb — 15 Ta 45 ¢M); TEXHONOTIYHHX 0cOOIMBOCTEH
11010 JOTJISAY Il Yac BereTalii KyJbTypH; 0CoOJH-
BOCTI ()OpMyBaHHs TOBAPHUX IIOKa3HHKIB, 30KpeMa I1a-
TOHIB Ta CYIBIiTh, €KOJOIrO-eKOHOMIYHA Ta EHepre-
THYHAa €(QEeKTUBHICTh BHPOLIYBaHHA KyJbTypH. Jlo-
CII/DKEHHS TPOBOJWIKCS 3 METOI ONTUMI3allil
OpraHiYHMUX TEXHOJIOTIH BHUPOIILYBaHHS PO3TOPOIILIH
wismucroi  (Silybum marianum) B ymoBax JKuro-
mupcbkoro [lomicest.

PesyasTaTn pocaimkens. Baximeum dakropom
BUPOILIYBaHHA  OyAb-SIKOi  CUIBCHKOTOCIIONApCHKOT
KyJIBTYPH € TPUBAJICTh BEreTalifHoro nepioay, ampke
3a [Ieif Jac KyJIbTypa pocTe, PO3BUBAETHCS, LIBITE TA AA€
ypokaii. ToMy BaXJIHMBO MPOCIIIKOBYBAaTH TaK 3BaHI
Mik(pasHi mepiofu, OCKUIBKH Ha mepioj Bererarlil
MOe€ BIUIMBATH PsiJi YMHHHKIB, TAKUX SK KIIMaTH4HI
(TemmepaTypa, BOJIOTICTh), TEXHOJIOTi4HI (HOpMa
BHCiBy, cmoci0 TmociBy, yHOOOpeHHsS, IOTJsix),
OioJorivuHi (COpTOBI 0COOIMBOCTI) 200 MOETHAHHS yCiX
MX YMHHUKIB. Y 3B’SI3Ky 3 MM HamMH Oyina mpo-
aHaJi30BaHa AWHaMiKa MibK(pa3HHUX MEPioNiB PO3BUTKY
posropormiuu wistMuctoi (Silybum marianum) B 3anex-
HOCTI BiJ| IIMPHHU MDKPSAb MOCIBY B po3pisi 2022-
2023 pp. Ta BU3HAYEHO CEPEIHBOCTATUCTUYHUN MTOKA3-
HUK.

Amnanizytoun rpadik puc. 1, MokHa TOGAYUTH, IO
BiJI TOCiBY 10 cX0/1iB po3Toporid mwistMuctoi (Silybum
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marianum), 3a yMOB IIMPUHA MIXPSIIh 15 cM (By3bKO-
psmHUi crioci®) npoxonuTh 61m3pko 10 1ib, 3a mmpo-
KopsimHOTO (45 cM) — Onu3bko 9 1i6. B Toii ke yac B
2023 pori aAuHAMiKa OyJia JEIo iHIIO0, IIIBHUIIIE IPO-
POCTaHHsI POCIHMHH BiIOYJIOCS 32 By3bKOPSJHOTO CIIO-
co0y mociBy i TpuBaia B Mexax 9 110, a 3a IIUPOKOPSII-
Horo — 11 n1i6. TakuM YMHOM, aHaJIi3yI04YH pe3yJIbTaTH,

2023

[Mupuna
MDKPSIb,
cMm, 2022-

[Iupuna
MIXKPSIIb,
cM, 2023

[IInpuna
MIXKPS]Ib,
cMm, 2022

o

5 10

15 20 25

OTpHMaHi 3a IBa POKH, MO>KHA BiIMITHTH, III0 CEPEIHb-
O3BaKeHMI MmMoKka3HUK 3a 2022-2023 poku 3a By3bKO-
psizHOTO crocoOy ckiaznas 9,5 1id, a MMPOKOPSIHOTO
— 10 ni6, ToOTO MOXXHa KOHCTaTyBaTH, IO HIMPUHA
MiXpsiab po3Toporun mwismucTol (Silybum marianum)
MPaKTHYHO MAa€ HHU3bKUI BIUTMB Ha MEpioa Mpopo-
CTaHHS Ta KOJIMBAETHCS B Mexkax 10 1i0.

w
o

35

B [TouaTok YTBOPCHHA TJIOAY - TIOBHA CTHUTIICTh

B ®a3a MOBHOI'O LIBITIHHA -yTBOPEHHS IUIOLY

B byToHi3a11is-IIOBHE IIBITIHHS

B ®opMyBaHHS PO3ETKU-OyTOHI3AIIS

¥ Bijg MOBHUX CXO/IIB IO YTBOPEHHS PO3ETKU

Bin mociBy 10 cxoniB

Puc. 1. Ocobrusocmi po3eumky po3smoponuu HASMUCOL 8 pO3Pi3i MIdDCEA3HUX Nepiodie, 3a YMO8 NOCI8Y 3
Pi3HOI0 wupuno Miscpsads (2022-2023 pp.)

CTOCOBHO HAacTyNHOTO MiK(a3HOro Inepiony Bif
MOBHUX CXOJIB JI0 YTBOPEHHSI PO3ETKH PO3TOPOIIIIHN
mwismucroi (Silybum marianum) exxe nouunae nposie-
JISITHCS Jiesika TEHACHIIis, 30kpema sik B 2022 porii, Tak
i 2023 poui — pi3HUIS MK BY3bKOPSIHUM 1 HIMPOKO-
psamHUM cniocoboM Oynma B Mexax 2 ni0, mpu 4omy
Kpallle Ta MBH/IIE POCIUHNA PO3BUBAIIUCS TIPH HIMPUHI
MiKpsab 45 cM. Ha Hamnmy mymKy, 1ie moB’sI3aHO 3 MOX-
JIMBICTIO KPAIOro JKUBJICHHS, a/PKe KUIBKICTh POCITHH
Ha OJMHHUIIO TUIONII MEHINa HiX 32 BY3bKOPSIHOTO
croco0y, TOOTO B 3HAaKW JAETHCS BiJICYTHICTH KOHKY-
peHIii.

[Mepion hopmyBaHHS po3eTku Ta OyToHI3aLil po3-
topormuu simuctoi  (Silybum  marianum) Bing3na-
Ya€EThCS TEX MPUIIBHILICHHAMH TPHBAIOCTI OaHOI
¢a3u 3a yMOB LIMPOKOPSIHOTO CIIOCOO0Y, IIPH LIbOMY B
PO3pi3i POKIB — I1¢ CTAHOBHUTH BiJl OJJHOTO 10 JBOX JHIB.
Mix¢asuuii nepioJy MK OyTOHI3ali€l0 Ta TOBHUM
LBITIHHIM TaKOX BiI3HAYAETHCS JMHAMIYHICTIO 110 PO-
Kax Ta OUIbII MIBUIAIIE IMPOXOAWTh Yy TMOCIBax 3
MDKpsamsaM 45 oM. MixkdasHuii mepiox MOBHOTO
LBITIHHSA Ta YTBOPEHHSM ILIOAY PO3TOPOILIM TUISIMH-
croi (Silybum marianum) mpakTH4HO He 3aJIeKHUTh BiJ
LIMPUHYE MDKPSAb Ta TPUBAE B Mexxax § 110, Ha Harry
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IYMKy Il ITOKa3HWK Bia3Hayae 0iojorigHi ocolmm-
BOCTiI pO3TOpPONINY IUIIMHCTOI. B TOMH e dac BapTo
BIZIMITHTH CTIHKY TeHJICHLIIHY 3aJISKHICTB 11010 (a3u
MOYaTKy YTBOPEHHs IUIOJY Ta MOBHOI CTUTJIOCTI MPO-
1ecy JI03piBaHHs 32 BY3bKOPSITHOTO CIIOCO0Y, SIKUH M0~
JIOBXKY€ETHCS Ha 3 JIHI B TIOPIBHSIHHI 3 HIMPOKOPSTHUM
CIIOCOOOM.

He 3Bakaroun Ha Te, O B PO3pi3i Mik(pazHUX
MepioNiB PI3HMI CKIIAJA€E Bil OJHOTO II0 TPHOX [HIB,
MPOaHai3yBaBIIN BIIJIOMY MepioN BereTamii po3To-
pormmm wsmuctoi (Silybum marianum), mu Gaurmo
0 3a YMOB BY3bKOpAgHOTO crocody (15 cm) Tpu-
BaJiCTh BereTamii KyIpTypHu cTaHOBUTH 90,5 mi, Toxi
SIK TIPM TIOCIB1 3 IIMPHHOIO MIXKPAAb 45 CM — BIH CKOPO-
gyeTbest 10 82 110, TOOTO 3aranbHa pi3HHLS CKIANaEe
8,5 mi0, 1m0 € MOBOMNI CYTTEBUM IMOKAa3HHKOM. Tomy,
MOXHA 3pOOHUTH BUCHOBOK, III0 HIMPUHA MIXKPSAb Mae
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BIUIMB Ha IIPOLIECH POCTY, PO3BUTKY PO3TOPOIIIIHN LIS
MHCTOI Ta 32 YMOB IIMPOKOPSITHOTO CHOCOOY IOCIBY,
3a0e3nedye OUIBII LIBUIKY IHTEHCHBHICTH POCTY Ta
MIPUCKOPIOE TPOXOKEHHS MDK(a3HHUX MEepiofiB, L0
BIIJIOMY CIIPHSIE CKOPOYEHHIO BEreTauiiHoro nepiomy
y TOpIBHSHHI 3 BY3BKOPSJHHUM CIIOCOOOM IIOCIBY
Maibxke Ha 9 n1i6.

B po3pi3i mpoBefeHUX HaMU JOCIIIKCHb, HAMU
Oyino mpoaHaTi30BaHO AWHAMIKY 3MiH Imomo ¢op-
MYyBaHHS CXOMiB Ta KUIBKOCTI POCIHH pPO3TOPOIIIIH
wrsmvucroi  (Silybum  marianum) B 3aBepmanbHMIA
niepiox nepex 30upanaaM (puc. 2). Tak, KUTBKicTh poc-
JIFH 32 YMOB BY3BKOPSTHOTO CIOCO0Y TociBy (15 cm) B
2022 poui cknana B Mexax 54,5 mr./M?, a B nepion 30u-
panns — 47,2 wr./mM%, T06TO 3arubeNb POCIMH MPOTI-
rOM BETETALIWHOTO Mepioy cTaHOBMIIA 7,3 IT./M2,

150 200 250

KinbKicTh ITaroHis, IT./M2

KinpkicTh maroHiB Ha OfH1I poCiKHI

KinbkicTh pociuH B nepioa 30upaHHs, IT./M2

B KigbKICTh CXOMIB,IIT./M2

Puc. 2. JJuuamixa po3sumky pociun po3moponuiu RASMUCmoi ma oopmy8aHHs NazoHie 8 3a1elHCHOCMmi 8i0
wupunu Migcpsaos (2022-2023 pp.)

3a yMOB IIUPOKOPSIHOTO CIOCOOY KUTBKICTh
cxoxiB posroporinu mwismuctoi (Silybum marianum)
Ha MeTpi KBajpaTHOMYy Oyja B Mexax 41,6 mr./M% a
nepen 30upaHHAM ckiana 38,7 wr./mM2, To6TO Buma-
JaHHS POCIMH cTaHOBUIO 2,9 mT./M2. Taka i cama TeH-
JleH11ist Oyia xapaktepHoto B 2023 portii, mpu oMy 3a
BY3BKOPSIHOTO CIOoco0y ITOCIBY BHIAJAHHSA POCIHH
crasoBuno 11, 2 mr./mM%, a npy MHPOKOPSAIHOMY CIIO-
co0i — 4,4 mT./M%, TO6TO MOKHA BiMITUTH, 110 BUMA-
JaHHi POCIUH po3Toponmm IusiMuctoi  (Silybum
marianum) 3a yMOB 3aryllieHHs IPH BY3bKOPSITHOMY
croco0i 1ociBy BifOyBaeThCsl OLIBII iHTEHCHBHILIE
HIK TIPH IIUPOKOPSAIHOMY.

Tomy, MOXHa 3pOOHTH BHCHOBOK, IJ0 HE3BaXka-
104M Ha Oiblry KinmbkicTs pocnud Silybum marianum
32 YMOB BY3BKOPSITHOTO CIIOCOOY TIOCiBY, POCIHHHU
PO3TOPOIIIH Kpallle PO3BUBAIOTHCS 32 YMOB LIMPOKO-
PAAHOTO TOCIBY Ta OPMYIOTH OiNBIIY KUJIBKICTH mHa-
ronis Ha 26,22 wr./m2 TIpubnuszHO Taka >k 3aKo-
HOMipHicTh Hamu 3adikcoBana y 2023 porii, Xx04a BOHa
He Oyna Takol IHTEHCHBHO BHPAXEHOIO AK B IIOTIE-
peIHBOMY, OIHaK 332 YMOB IIMPOKOPSITHOTO CrIoco0y -
KinpkicTe marowis Silybum marianum 6yna Ha 18,32
T./mM? GLIBIIO0.

BucnoBku. [IpoBiBIIM Hammi JOCTIHKCHHS, MH
JUHAIUTA BUCHOBKY, L0 LIMPUHA MDKPSAB NPU BHUPO-
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I{yBaHHI PO3TOPONIIM IUIAMHCTOI Ma€ BIUIMB Ha PO-
CTOBI TIPOIIECH Ta PO3BUTOK NaHoi pocnuHHU. Tak, 3a
YMOB  IIMPOKOPSAHOIO  CHOCOOYy  TIOCIBY,  CIO-
CTepIiraeTbcs OIUNBII IIBHIKA IHTEHCUBHICTH POCTY
Silybum marianum, 1o cripusie MPUCKOPEHHIO MPOXO01-
JKEHHSI MDK(a3HUX MepiofiB, o Maibke Ha 9 110 cko-
pouye BereTaliiHUK Mepiojl y MOPIBHSHHI 3 BY3bKO-
PSTHEM CIIOCOOOM TIOCIBY.

Taxoxk, 32 yMOB IIMPOKOPSITHOTO CIIOCO0Y TOCIBY
PO3BHTOK POCIHMH PO3TOPOIIIH IUIIMHCTOI BinOy-
BA€THCS IHTEHCHBHIIIE 1 BIAIOBIAHO (HhOpMyBaHHS IIPO-
IYKTHBHUX ITarOHIB HJe KpaIle B IIOPiBHAHHI 3 BY3bKO-
psinEuM. Hacammepen, Ha Hamly IyMKY, e 3aJIeXKHTh
BiJl KpaIoro NOXXHBHOTO PEXKHUMY Ta MEHIIOT KITBKOCTI
POCIIMH Ha METpi KBaJApaTHOMY IPH HIMPOKOPSTHOMY
crnoco0i nociBy.

Otxe, BIZIHOBJIEHHS I'PYHTOBOI POAIOYOCTI 4epes3
BupoinyBanss Silybum marianum moxyTts cTaTi cTH-
MYJIOM JUI CHiBHpani Mix ¢epMepaMu, HayKOBLSMH
Ta ekojoramu. CrioziiBaeMocsi, o el eKOIOrivHO CTa-
JIUHA TAXIA BiJKPHE HOBI MOXIIUBOCTI ISl CTAJIOTO PO-
3BUTKY YKPAiHCHKOTO CiIbCBKOTOCIIOAAPCHKOTO CEK-
TOpa. BuponryBaHHS po3TOpONIIi IUIIMUCTOI - I He
JHIIe eKOHOMIYHO BHTINHUI Tporiec, aje # 3000B'sa-
3aHHSA Tepe] HABKOJNMIIHIM CEepelOBHINEM Ta Maii-
OYTHIMH TTOKOJIIHHAMH.
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AHOTANIA

OprafiyHa TEXHOJOTis BHPOIIYBaHHA PEObKH OJIHHOI CHpHs€ 3MEHIICHHIO BHKOPHCTaHHA XiMIYHHX pe-
YOBHH, 30KpeMa MECTUIIU/IIB Ta MiHEPaTbHUX JOOPHB, III0 JOTIOMArae 30epekeHHIO KOPUCHIX OPTaHi3MiB B IPYHTI
Ta (opMyBaHHIO CTAJHMX €KOCHCTEM B JOBKIJUI. BUpOITyBaHHS peIbKH ONIHHOT 32 OPTraHiTHOIO TEXHOJIOTIEI0 103~
BOJISIE MTOKPAIIATH CTPYKTYPY IPYHTY, 30UIBIIATH BMIiCT OpPTraHiYHOI PEYOBUHU Ta MiABUIIUTH HOTO POMIOUICTD.
3ayBakuMo, [0 3aCTOCYBAHHS OPTaHIYHUX METOMIB TO3BOJSIOTH JOCITTH OLJBII OJHOPIAHOTO Ta CTIHKOTO BpO-
JKal0 CUIIbCHKOTOCIOAAPCHKUX KYJIBTYP, OCKUIBKH TaKi TEXHOJIOTIT CIPHUSIOTh NPUPOTHOMY PO3BUTKY POCIIUH Ta TX
ajanTarii 710 MicueBux ymMoB. OpraHiuHi METOIU Ta TEXHOJIOTIi CTUMYJIIOIOTh BIIPOBAHKECHHS 1HHOBAIIIN y Cydac-
HOMY CUJIbCBKOMY T'OCIIO/IaPCTBI, CIIPHUSIOYY BHHUKHEHHIO €()EKTUBHUX Ta CTAIMX arpOCKOCHCTEM.

ABSTRACT

The organic technology of growing oil radish contributes to the reduction of the use of chemicals, in particular
pesticides and mineral fertilizers, which helps to preserve beneficial organisms in the soil and the formation of
sustainable ecosystems in the environment. Cultivation of oil radish according to organic technology allows to
improve the structure of the soil, increase the content of organic matter and increase its fertility. We note that the
use of organic methods allows to achieve a more uniform and sustainable harvest of agricultural crops, since such
technologies contribute to the natural development of plants and their adaptation to local conditions. Organic
methods and technologies stimulate the introduction of innovations in modern agriculture, contributing to the
emergence of efficient and sustainable agroecosystems.

KoarouoBi ciioBa: pesibka outiiiHa, opraHiuHa TEXHOJIOTIS, JIerpajallisi I'pPyHTIB, BIIHOBIICHHS IPYHTIB, HillleBa
KyJIbTypa, COPT, IIUPHHA MIXKPSIJIb.

Keywords: oil radish, organic technology, soil degradation, soil restoration, niche culture, variety, row spac-
ing.

IMocranoBka mnpodaemu. OpraHiuHe CijgbChKe
TOCIOJIAPCTBO — II€ MIJIICHA CHCTEMa YIPABIIHHS BU-
poOHMITBOM, sKa crpusie crabimizamii arpoekocu-
CTeMH, BKJIIOYAIOYM OIOpiI3HOMAHITTS, OioJoriuHi
UKJIA Ta Oi0JIOTIYHY aKTHBHICTh IPYHTY, 1, OTXKE, e
e(eKTHBHHUI Ta MEPCIECKTUBHUM MiIXiJ JJIS CTAIOro
CIITbCHKOTO TOCTIOAAPCTBA B IUKITIUHIN Ta 3eJIeHiH eKo-
HoMmiti. CydacHi HAyKOBi TOCHIXKEHHS 11010 BUKOPH-
CTaHHSA OCHOBHHX €JEMEHTIB, BIINOBiTaJbHHUX 32 Op-

raHiYHEe BUPOIIYBAHHS CUIbCHKOTOCHOAAPCHKUX KYJIb-
Typ, BKa3yloTb Ha Oiomarepian, 0oOpoOKy IpyHTY Ta
M/DKUBIICHHS. KyJbTYp, Ae3iH(eKuilo IpyHTy, 00-
poTh0y 3 HIKITHUKaMH, XBOpoOamu Ta Oyp’stHamu. Bu-
KOPUCTaHHSl OpraHiqYHOI TEXHOJOTii BUPOLIyBaHHS
penbKU OJIHHOI Ha JNerpajoBaHMX IPYHTaX Mae psij
BaYXUIMBUX IEpeBar i MOXkKe CHPHUATH BiIHOBICHHIO Ta
MTOKpAIIEHHIO SKOCTi IpyHTY. OcChb €Ki 3 aclekTiB
BAXUIMBOCTI OPraHiyHOI TEXHOJOTii B IOMY KOH-
TEKCTi, 30KpeMa. OpraHi4Hi METOAW BHPOIIYBaHHS,
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CTBOPEHHS KOMITIOCTY, 3€JICHUX AOOPHUB i CiBO3MiH, J0-
MoMararoTh 30epiraTé poarodicTs IPyHTY. MiHiMi3aIis
3aCTOCYBaHHS XIMIYHUX JOOPHB Ta MECTULMIIB CIIPHSIE
3MEHILIECHHIO PU3HMKY 3a0pyIHEHHS I'PYHTY 1 BOAM Ta
(opmye OinbI criiike cepenosuile. OpraniysHe BUpoO-
HHLTBO cHpusie 010pi3HOMAHITTIO, BKIIIOYAIOYH BUKO-
PHCTaHHS PI3HOMAHITHUX KYyJBTYp, IO MOXE IMOKpa-
IIUTH CTPYKTYPY IPYHTY Ta HOTO XXMTTEBI HPOLECH.
30epexeHHsT POIIOYOCTi IPYHTY depe3 OpraHidHE BH-
POIIyBaHHS MOXE MOKPALIUTH BOAO- Ta MOBITPSHHUN
PEXUMH, 3MEHITYIOYN PU3UK BUHUKHEHHS epo3ii i 3a-
TOIUIEHHA. BakinmBo BpaxoByBaTH, IO Ii KPOKH MO-
JKYTh BapilOBaTH B 3aJIS)KHOCTI BiJl KOHKPETHUX yYMOB
Ta Motped KO’KHOro perioHy. OpraHiuHi METOAN BUPO-
IIyBaHHS € YaCTUHOIO CTAJIOr0 CUIBCHKOTO rocrojap-
CTBa, CIIPSIMOBAHOI'O Ha 30€peXEHHS Ta BiJHOBJICHHSI
NpUpOIHKUX pecypciB. Ha nerpamoBaHux rpyHrax e
MOXe OyTH OCOOJIMBO Ba)KIIMBUM JUIsl BiJIHOBJICHHS
TXHBOT IPOAYKTHBHOCTI Ta CTBOPEHHS CTIHKOI CHCTEMH
BUPOIIYBaHHS POCIIUH.

AHaJii3 ocTaHHIX AocaiIKeHb Ta myOJikanii. B
YMOBax Cy4acHOTO CiIbCHKOTO TOCIOAAPCTRA, CTATIICTh
Ta C(QEKTUBHICTH BHPOIIYBaHHSI KyJIbTyp BH3HA4a-
I0ThCS HE JIHMIIE BHCOKOIO BpOXKaHHICTIO, anme i
3IaTHICTIO YyTPUMYBATH OaJaHC MK BUPOOHHUIITBOM Ta
MIATPUMKOIO TPHPOAHUX pecypciB. B 1poMy KoH-
TeKCTi, oniitHa peapka (Raphanus sativus) € oco0im-
BOIO KYJIbTYPOIO, IO BOJIOMI€ 3HAYHHM MOTCHIIATIOM
SIK JUISL CLTbCHKOTOCIIOIAPChKOT0, TaK 1 ISl €KOJIOTIU-
HOTO BHpilIeHHs. Penpka ouifiHa € XOJIOJOCTIHKOO
KyJIbTypOIO, HACIHHA HMPOPOCTAE NPH TeMIepaTypi 2
°C, a onTEMaJIbHA TEMIIEPATypa IS IPOPOCTAHHS BBa-
s)kaeTbest 10-12 °C. Cxoan MOXKYTh BUTPUMYBATH MIPU-
MOpPO3KH 10 MiHyc 3-4 °C, Topocii poCIuHH - 10 MiHyC
5-6 °C. Penpka odiifHa € BOJOTOIIOOHOIO POCIIHHOIO,
TOMY Ti3HBOBECHSIHI a0 JiTHI ii MOCiBHM Mpw HecTadi
BOJIOTM HE JAIOTh XOPOUIMX YypOXkaiB 3€JE€HOI MacH.
Jlana pociuHa HeBHOArIMBa 70 IPYHTIB, 100pe pocte
Ha IpyHTax 3 kucioTHicTio pH 6,8-7,0, a takox il
MOYKHA BHPOILYBaTH Ha Ba)XKKHX 1 JIETKUX IpyHTax [1,
2].

Pénpka osiiiHa € OJHOPIYHOI0 POCIHHOKI 3 PO-
JMHU XpecTolBiTux Brassicaceae, mommpeHa y skocTi
muKopoca B €Bpormi W momipHOoMmy mosici Asii. Ha
CHOTOJTHIIITHIH JIeHb OJIiifHA pebKa € BiTHOCHO HOBOIO
KyJIbTYypOIO y CITbCBKOMY TOCIIOJAapCTBi. 3 CepeauHu
70-X pokiB BOHa BHKOPHCTOBYBAaJach JIHIIEC SK KOP-
MOBa KyJIbTypa, a HACIHHEBA NPOILYKTUBHICTH CTAHO-
Buiia 10-15 1/ra, SKicTh 0J1ii TAaK0X Bif3HAYaIaCs HA3h-
ko1o [2, 3]. Hapasi B YkpaiHi Bke CTBOPEHI BHCOKOKOH-
KypEeHTHI COPTH OJIIHHOT peabku, 30kpeMa Ha 2000 pik
Oy 3apeecTpoBaHi Taki copTH 5K JKypaBka, 10 BHKO-
PHUCTOBYETHCA B sIKOCTI outii, JIubins i Smaiika — ne nBa
COPTH KOPMOBOTO HAIpsIMKy Ta OAWH copT Marop, 110
Ma€ KOPMOBO-CHAEpAIbHIN HarpsM. BinMidaeTses ce-
penHs BpOXaiHICTh HaciHHA copTy JKypaBka B Kijb-
kocti 15-16,5 1/ra, a BMicT 0:1ii py IbOMY CTAaHOBHUTH
37%, Bmict Oinka - 27%. Haifuacrime oniitHa peapka
BUKOPHCTOBYETHCS B SIKOCTI KOPMOBOI JOOaBKM ISt
TBapWH, IO 3a0e3ledye BHUCOKWUH BpOXKall 3eIeHoi
Mmacu 300-700 w/ra. Ilepion mokocy oJiffHOT pembKH
HacTtae uepe3 45-50 nHiB, a HACIHHS TOCTHUTAE BXKE Ue-
pe3 90-105 muiB micas ciBOu. BimMmidaerscs, mo y

MiCAAYKICHUX 1 MCISHKHUBHUX MOCIBaxX OJifiHa pepka
dhopmye mo 300 1/ra BucokoOinMkoBoi Macu [2, 3]. Ha
30iIHEHUX 1 BaXKUX 3a CKJIAJIOM TIPYHTaxX pEAbKY
OJIIfiHY BHKOPHMCTOBYIOTH B SIKOCTI CHJepary, L0 MOo-
Kpauiye (i3nu4Hi BIaCTHBOCTI IPYHTY, 3MEHIIYE PU3UK
YPaKeHHS] XBOPOOaMHU, MiIBUIILY€E BPOKAWHICTh 1HIINX
CUIBCHKOTOCIIOJAPCHKHUX KYIBTYP.

BupouryBaHHs 0J1iiiHOT peIbKH B CLIBCHKOMY ToC-
MTOJIAPCTBI cTae 00'€eKTOM Bce OINBIIOTO iHTEpecy depes
11 BEJIMKHI BMICT OJIii, sIKa MOXE CIIyTyBaTH 5K BayKITH-
BHI CHPOBHHHHI Martepiai Uil BUPOOHHUITBA Oiorma-
JIFBa Ta IHITUX MPOAYKTiB. OHAK, BPaXOBYIOUH Te, IO
BeJIMKa YacTHHA IPYHTIB Y CBITI mepedyBae y CTaHi ae-
rpajauii, M 3BEpTaEMOCS /10 PO3POOKH TEXHOJOTiH
BUPOIIYBaHHS OJIHHOT pellbKH, CIPSIMOBaHUX Ha 30e-
PEKEeHHS Ta BITHOBJIEHHS POJIIOYOCTI IPYHTIB.

Y naHoMy JOCIHiKEHHI (POKYC 3BEpTAETHCS Ha
BUBYEHHS TEXHOJIOT1/ BUPOILyBaHHS OJIHHOT peIbKH B
OpTaHiYHHUX yMOBAaX, SIKi BPaXOBYIOTb NPUHIUIIN CTa-
JIOTO CLIBCHKOTO TOCHOAAPCTBA TA €KOJIOTIUHOI edek-
tBHOCTI. OpraHiuyHe BHpPOIIYBAaHHS, SK OCHOBHHI
HalpsIMOK y CYYacHOMY CIJIbCBKOMY TOCIIOJApCTBI,
HaJla€ MOXJIMBICTH 3a0e3ledyBaTH CTiiKe BHUPOO-
HHUITBO, HE TUNBKH 3a0e€3Meuyloun BHCOKMH BpOXKaw,
aJie i MOKpaIlylo4n eKOJOTiYHHI CTaH IPYHTIB Ta IIPHU-
poaHoro cepenouina. JlOCATHEHHS EKOHOMIYHOI
CTablIbHOCTI Yy BHPOIYBaHHI pebKU OJIHHOT y MOE-
HaHHI 3 €KOJIOTTYHUMH BUT'OJIAMH MOYE CTaTH BaXKJIU-
BUM €TaroM y BUpILIEHHI MPo0JeM CUILCHKOTO rocro-
JlapCTBa, BOJHOYAC BIJAKPHBAIOYHM MEPCIEKTHUBH IS
PO3BHUTKY BUPOOHMIITBA EHEPreTUYHHUX KYJIbTYp Ta
30a1aHCOBAHOTO BUKOPHCTaHHS 3€MEIbHUX PECYPCiB.

Merta gociimkens. B nocmimkeHHIX HaMu 0yJ10
anpoOOBaHO OpPTaHiYHy TEXHOJIOTII0 BHPOUITYBaHHSI
JIBOX COPTIB penbku oniftHoi JInOine Ta KussHouka mpu
BHKOPHCTaHHI PI3HOI OIMPUHH MDKPAOh Ta HOPMH
MOCIBY 3 METOI0 BHU3HAYCHHS HAWOUIBII ONTHUMAIBHOL
TEXHOJIOTIYHOI CXEMH BHPOILIYBaHHS JaHOI KyJIbTypH
Ha HAaCIHHSL.

MeToaunka nocixkenb. J[ociipKeHHs TPOBOAN-
nucst Brpo ok 2023 poky B ymoBax J[0CTiTHOTO MOJIst
TToJTiChKOTO HAI[IOHAJILHOTO YHIBEPCUTETY Ha SICHO-
CIpHX JIICOBHX I'PYHTaX 3 BMICTOM TyMyCY B Mexax 1,1-
1,3, HU3BKUM BMiCTOM OCHOBHUX €JIEMEHTIB KHBJICHHS
Ta CI1a00KHUCIIO0 PEaKIiero IPYHTOBOTO po3unHy. Cxe-
MOIO JIOCiTy Tepeadayanocsi BUBYEHHS €JIEMEHTIB Op-
TaHIYHOI TEXHOJIOT11 BUPOLTYBaHHS PeIbKH ONIKHOI Ha
HaciHHs. B paMKax 1OCIHiIPKeHb BUBYAJINCS /1B COPTH
ykpaincekoi cenexmii JIuGine Ta KusHouka; aBa cro-
co0M MOCiBY: BY3bKOPSAHUI 3 IIMPUHOIO MIXpsiIb — 15
CM Ta IHUPOKOPsIHUN — 45 cM; pi3HI HOPMU BUCIBY, 30-
KpeMa 3a yMOB BY3BbKOpPsSIIHOTO crtocody — 1 muH. Ta 3
MJIH. CXO)KMX HACiHUH Ha TeKTap, a 32 YMOB LIMPOKO-
psnHOro cnocody — 0,5 miuH. Ta 1,5 MIIH. CXOXHX
HaciHMH Ha TeKTap. 3arajbHa IUIONIa JIOCITiTy CTaHO-
BHJA 5 ra.

PesyabraT gocaimkens. B pospisi Hammx no-
CIIJKEHb OyJIO TPOaHaIi30BaHO TPUBAIICTH MiK(as-
HUX IIEPioJIiB peAbKH OJIiIHOI Ta BcTaHOBIICHO (pHcC. 1),
0 TIPH BUPOITYBaHHI copTy JInbigs 3a yMOB BY3bKO-
psmHOTO crocody TOCiBY NMpH HOPMi MOCIBY 3 MIIH.
CXOKHMX 3€pEH Ha I'eKTap, 3arajbHa TPUBAIICTh BereTa-
mii B 2023 poui cranoBwina 80 mHiB. [Ipu mpomy Bif
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CXOJiB JI0 IBITIHHA TPUBAJIICTh BereTamii ckiana 37
ITHIB, BiI CXOZIB 10 3eieHoro crpydka — 49 nmuiB. 3a
YMOB TIOCIBY B | MJIH. CXOXHX 3€pEH Ha IeKTap, TPH-
BAJIICTh BereTalil IOJA0BXKUIACS 1 CTAHOBWIA 85 [HIB.
Hamu BigMiueHO, 110 BiJ CXOMIB JO IBITIHHS Ta
BiJl CXOJIIB JIO 3€JICHOTO CTpyd4Ka - MixdasHi nepioau
MPAaKTUYHO HE BiPI3HSIINCS, JMIIE HA KiHIIEBUX (ha3ax
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POCTY Ta PO3BUTKY PEIOBKH OJIIHHOI 3arajJbHHUN ITHKI
MMOIOBXXyBaBcs Ha 5 mHiB. Ilpn mmpoxopsigHOMY CITo-
co01 1ociBy 3 3arajgbHOI0 HOPMOIO BUCIBY 1,5 MiIH. cxo-
JKHMX 3¢PEH Ha IeKTap, TPUBAJICTh BEreTallii CTaHOBUIIA
81 nenp, a mpu HOpMi BuciBy 0,5 MiIH. — 88 1HIB, TOOTO
MTOJTOBXKEHHsI BETETAI[IfHOTO TMepiojy CTaHOBUIA 6
JTHIB.

Kusnouka

¥ Hopwma BuciBy, (IIIT./Ta) CXOKOTO HACIHHS, MJTH.

¥ Crnoci6 mociBy

2023 pik cXOAU-LBITIHHS

2023 pik cxoAu-3eNeHu CTPYyIOK

B 2023 pik cxonu-(hizionoriyHa CTUIIICTh

Puc. 1. Tpusanicmo mixcgasznux nepiooie eecemayii pedvku onitinoi copmie JIubiob ma Kusnouka 3anesicHo 6io
HOpMU NOCI8y ma wupunu Miocpsaos, 2023 p.

AHaii3yloun OTpUMaHi pe3yJIbTaTH, MOXHa 3pO-
OMTH Takuil BHCHOBOK, 110 30LIbUICHHS LIMPUHU
MDKpPSIb PU3BOANTD J10 301NIbIICHHS Mepiojy BereTa-
1ii, 110, HA HAII MOTJISA/I, MOJISArae B 301LIbIICHHI IO
JKUBJICHHS TiJl KyJIbTyporo. Taka > TEHAEHLIs cIio-
CTepiraeThes 1 IMPU 3MEHIICHHI HOPMH IIOCIBY, TOOTO
YMM MEHIIIa HOPMa II0CIBYy — THM JOBIIHMH BereTarii-
HUi mepion. [Ipum mpoMy MOKHA BiIMITHTH, IIO 3a-
rajpHe 30UTBIICHHS MPOTSDKHOCTI MEpiody BereTarii
copty JIubinp KoMBanacs B Mexax 8 JHiB, & MPOTSIK-
HicTb Bererauii cranosmia Bix 80 mo 88 aHiB.

Pe3ynbpraTi oTpHMaHi NpH BUPOILYBaHHI COPTY
KusiHOUKa MPakTHYHO 3aCBIAYMIIM TaKy ) TEHJCHIIO.
Tak mpu BUPOILILYBaHHI JAHOI'O COPTY BY3bKOPSIHUM
croco0OM IpH HOPMi ITOCIBY 3 MITH. CXOXHX 3€pEH Ha
TeKTap B MepioJl Bereralii ckiaB §1 JeHb i MPAKTUIHO
Hi MM HE BiIPi3HABCS BiJ AMHAMIKH, 10 Oyia 3adik-
COBaHa IpH BUpouryBaHHi copry JInbins. Halimenmmnit
nepiox Bereraii OyB 3adikcoBanuii y copry Kusnouka
NPU HINPOKOPSHOMY CIIOCO0i MMOCIBY 32 YMOB BHCIBY
1,5 MJIH. CXOXHX 3epeH Ha TeKTap, Ji¢ BiH ckiaB 79
JIHIB. Y3arajgbHIOIOUN OTPUMaHi Pe3yJbTaTH B po3pisi
JIBOX COPTiB, MOXHA BiJMITHUTH, III0 IPX BUPOILYBaHHI
penbKU ONiHOT Ha HAciHHS Mik(da3HW Tepion Bix

CXOJIB 110 1BITIHHA y copTiB JIubiap Ta KusHouka, ko-
JIMBAETHCS Bif 35 10 39 auiB, BiJ CXOIIB 10 3€JIE€HOTO
CTpyuKa Iieit nepion ckiamae — 49-53 nuiB, a Bix cX0IiB
110 (i310JI0TIYHOT CTUTIIOCTI KOJIMBAETHCS B MEXKaX Bij
80 mo 88 mHiBs.

B po3pi3i HammX IoCHiKeHb, HaMH 0YJI0 IPOBe-
JICHO aHalli3 3a0yp’ THEHOCTI MMOCIBY PEeIbKH ONIHHOI Y
¢asi 3enmeHoro crpyuka (puc. 2). OTpuMmaHi cepenHb-
03Ba)KeHI MOKa3HUKH 3aiKCyBaiH, 10 32 YMOB BY3b-
KOPSITHOTO CIIOCO0Y, KiJIbKICTh POCIIMH PEABKHU OJIiitHOT
Ha MeTpl KBaJpaTHOMY CKJIaiu 252 pOCIUHH, NPU
oMYy OyJ10 3adhikcoBano 71 Oyp’sTHOBY pPOCIHWHHICTb.
Maca pociuH peapku oiiiiHOi cranoBuna 3571 r/m?,
ToAi AK Maca Gyp’sHiB — 459 r/M2, NOpiBHIOKYHM JaHi
MMOKA3HUKHU 3 IMHPOKOPSATHUM criocobom mociy (30
CM) MO’KHA BIJIMITHUTH, IIO 3arajibHa KUIbKiCTh POCIUH
cranoBmina 138 miT./M?, 0 B MOPIiBHSAHI 3 BY3bKOPS/I-
HUM criocoboMm Oyna menmor Ha 114 mryk. Bapto
BIJIMITHTH, II0 NIPU IIMPOKOPSTHOMY CIIOCO01 MOCIiBY —
3pocia KUIBKICTh Oyp’sSHOBOi pPOCIMHHOCTI Ta B
HOPIBHAHHI 3 BY3bKOPSIHMM ckiaia 83 mr./m? (o
6inpime Ha 12 pocnuH).
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ITO3UTUBHUM aCIIEKTOM LIMPOKOPSIHOTO COCO0Y
MOCIBY € Te, IO 32 YMOB MEHIIOI KITbKOCT1 POCIIHH, 3a-
rajbHa Maca POCIHMH Ha METpi KBaJAPaTHOMY € BHIIOIO
i ckmana 3812 r/m%, mo Ginble 3a MOKA3HUK BY3bKO-
psjHOTO crocoby mociy Ha 241 r/m? OjHak mnpu
I[bOMY BIJIMIYa€THCSl HEraTUBHA TEHICHIISI MacH 3a-
Oyp’sIHEHOCTI, TaK IPH MOCIBI 3 HUPHHOI0 MIXpPsb 30
cM 3aranbHa Maca Oyp’sHis cknana 879 r/m2. Ilpo-
aHANI3yBaBIIM  OTPHUMaHi  pe3yJbTaTH, MOXKHA
BIIMITHTH, III0 3arajbHa 4acTka Oyp’sHIB B CTPYKTYpi
MOCIBIB MPH MIUPHHI MKPSAAL 15 cMm cTanoBmia 12,85

| 23,06
879
30 cM (LIMpOKOPSTHHIA)
83
138
|
459
15 cM (By3bKOpSIIHUIN)
71
252

%, B TOH Xe 4ac, K IpU ITUPOKOPSITHOMY CIIOCO0i
mociBy — BoHa cknaia 23,06 %, To0To BIiIoMy MOXKHA
TOBOPHTH, IO 3aryleHi MMOCIBU PEeIbKH OJIIHHOT IpH
BUPOIYBaHHI HAa HACIHHS Aal0Th 3MOTY e(heKTHBHO 00-
porucs 3 Oyp’sSHOBOIO DOCIHMHHICTIO Ta MOXYTb
BiJIMIOBiTHO CAMOPETYJIFOBATH 11 YHUCEIbHICTh, B TOU K€
Yyac MIMPOKOPSIHUN CIOCIO Jae 3MOry Kpamiomy po-
3BUTKY 0O€3I10Cepe/IHbO POCIMH pElbKH OJIIHHOI, ane
IIpH [IbOMY IHTCHCHUBHICTP 3a0yp’SHEHHS 3HATHO 3pOC-
Tae.

3812

3571

0 500 1000 1500 2000 2500 3000 3500 4000 4500
B YacTka Oyp'siHIB B CTPYKTYpi MOCIiBiB, %
Maca pocnun, /M2 Byp'suu
Maca pocnuH, /M2 Penpka omiitHa
Kinpkicts pociun, mt./M2 byp'sau
KinbkicTs pocnus, mr./M2 Penpka omniitHa

Puc. 2. 3abyp'anenicme nocieie pedvku oniliHOL 8 3a1€HCHOCMIE 8i0 WUPUHU MICPO0b Y (Pa3i 3e1eH020 CmpYUKa
(cepednvossasicenuti noxasnuk), 2023 p.

AHamizyloun OTpuMaHi pe3ymbraté (puc. 3),
MOXHa BiaMiTuTH, WO y 2023 pomi ypoxailHICTh
penbku oiiiHOI copty JIubiape ckiana 1,35 1/ra, B TOU
qac sk y copty KusiHouKa 11e#i moka3Huk cTanoBuB 1,28
T/ra, T00TO MOcTymnascs copty JIubine Ha 0,07 T/ra.
MoxHa TakoX BiMITHTH, 110 B copty JIubims Oyna
Bumior0 1 Maca 1000 HaciuuH i cranoBuia 9,2 T, B TOMH
yac sk y KusiHouku 1eit mokasuuk 0yB B Mexax 9,0 r.
[IpoBeneHi mabopaTOpHi JOCIIIKEHHS 3aCBIIYNIIH, IO

€Hepris MpopoCcTaHHSA HaciHHA copry JImOimp craHO-
Buia 89,3 %, a maboparopHa cxoxicTh ckiana — 97,1
%, 1110 CTOCYETHCS JaHUX MOKa3HUKIB copty Kus-
HOYKa, TO BOHU OyJIM HKYMMH 1 BIAMOBITHO CTaHO-
B 87,9 % ta 86,8 %, TOOTO MOYKHA BIMITUTH Iepe-
Bary copty JInbigb 1100 OCHOBHUX MOKa3HHKIB, 30-
Kpema ypoxaiHocti, macu 1000 3epeH, eHeprii
NPOPOCTaHHs 1 TaAOOPATOPHOT CXOXKOCTI B MOPIBHSHHI 3
coptom KustHouka.
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JlaboparopHa cxoxicTh, %

Enepris npopocranns, %
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Kusnouka ™ JIuGins

Puc. 3. Ilocieni sikicHi nokasHuxu pedvku oaiunoi copmie Jlubiov i Kusanouxa, 2023 p.

BucHoBKH. AHai3 OTPUMaHHUX HAMH PE3YJIbTATIB
3aCBIMYAB BHCOKY C(EKTHBHICTH BHUPOIILYBAaHHS
peIbKHU OJIHOT Ha HACIHHS Ta JOCTATHHO BHCOKHUH I10-
TEHI[iaJly Ta MOJIMBOCTI COPTIB YKPaiHCHKOT CENeKIIii
JIubine Ta KusHouka. [Tpu oMy 3a yMOB BiACYTHOCTI
OyIb-KOTO BHECEHHsI MiHEpaJbHHUX TOOPUB MPU TEX-
HOJIOTI4Hi¥M cXeMi BUPOILYBaHHsI, OTPUMAHO JIOCTaTHHO
BUCOKHIA piBeHb yposkaiiHocTi — 1,18 — 1,23 T/ra, mo
Jla€ 3MOTy TOBOPHUTH NPO BHCOKY aJanTaliiiHy MOX-
JIMBICTH JTaHOT KYJbTYpH JIO IPYHTIB 3 HU3bKHUM 3a0€3-
MICYCHHSIM €JIEMEHTaMU JKUBIICHHS Ta 32 YMOB cJ1a0o-
KUCJI01 peakiii IpyHTOBOrO PO3YHHY, IO POOUTH JAaHy
KyJbTYpy IOCTaTHbO KOHKYPEHTOCHPOMOXKHOIO, a 3
TOYKH 30py BIUIMBY Ha arpOEKOJIOTIYHI BIACTHUBOCTI
IPYHTY BHUCOKOC(EKTHBHOIO IIOAO OiOIIOTIYHOTO Me-
Tory OOpOTHOM 3 Oyp’sSHOBOIO POCIHHHICTIO, TOOTO
iZlcaNbHUM HONEPETHUKOM IS IHIIMX CiTbCHKOrOCIIO-
JIAPCBKUX KYJIbTYP.
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The results of research into the ecological state of the light-gray podzolized soil of the Polissia zone, namely,
the cellulolytic activity on the example of the decomposition of linen fabric depending on the fertilizer, are pre-

sented.

The introduction of straw, siderates, and manure during the cultivation of corn contributed to the active de-

composition of cellulose up to 67,4%
Keywords: corn, siderates, manure, linen cloth.

Introduction. The biological activity of the soil is
determined by the reserves of humus in it. According to
the publications of scientific articles, the amount of hu-
mus in the soil has decreased dramatically in recent
years. Therefore, in order to obtain a high and high-
quality harvest, it is necessary to apply a sufficient
amount of organic fertilizers [2].

Taking into account the sharp decrease in manure
production in the farms of the Polissia zone and the
high cost of mineral fertilizers when growing corn on
light-gray podzolized soil, it is not possible to apply
their recommended norms, which, in turn, requires the
search for alternative sources of organic mass entering
the soil, which would contribute not not only to obtain
high yields, but also to increase soil fertility.

At the same time, a special place belongs to the
use of straw and siderates when growing corn [1].

Formulation of the problem. It is currently not
possible to provide agricultural crops with organic fer-
tilizers to the full extent, and therefore, as fertilizers, it
is possible to use the by-products of the predecessor -
the straw of grain crops and intermediate crops of agri-
cultural crops using their green mass for siderate [4].

Along with the root and harvest residues of plants,
the additional application of straw and siderates to the
soil is the main source of soil enrichment for organic
matter.

It is recommended to use straw as an organic fer-
tilizer during the harvesting of grain crops [5]. To pre-
vent immobilization of nitrogen from the soil when ap-
plying straw, it is recommended to apply nitrogen fer-
tilizers at the rate of 8-12 kg of nitrogen for each ton of
straw, giving preference to ammonia and amide forms
of mineral fertilizers. The crushed mass of straw is
mixed with the upper layer of the soil with disc tools,
as a result of which a loose mulching layer is created,
which improves the air exchange of the soil, prevents
the formation of a soil crust, reduces the washing of the
soil, contributes to the accumulation of moisture in it,
and prevents the loss of nutrients [2].

It is recommended to use annual and perennial le-
guminous crops, cabbage, cereals for green fertilizers,
depending on zonal characteristics. Plant mass is par-
tially or completely wrapped in the soil at the place of
its cultivation to enrich it with organic matter, mineral
elements and improve agrophysical properties [3].

The products of the decay of the green mass
should be used by the next crop, and this can be
achieved by plowing the siderate in late autumn. The
decay of the green mass occurs in the spring with the
onset of heat directly under the cultivated crop [4].

Plants placed after siderates produce higher qual-
ity products, especially corn. When using siderates, the
soil does not overheat or dry out, microorganisms and
earthworms actively work in it, which work to enrich
the arable layer with humus.

At the same time, there is an increase in the bio-
logical activity of the soil by 1,5-2 times [5].

An important factor in the activation of the vital
activity of the soil is the presence of mesofauna in it,
where biological activity reflects the complex of bio-
logical processes of the soil and acts as an important
indicator of changes in agrophysical and agrochemical
properties of soil fertility, indicates the conditions of
nutrition and growth and development of plants and, ul-
timately, the level of soil fertility [2].

In the context outlined above, soil and biological
research is a necessary component of technological so-
lutions for optimizing the structure of land use, improv-
ing crop cultivation technologies based on the maxi-
mum use of the biological potential of the soil and ob-
taining a guaranteed and high-quality harvest [1].
Therefore, the purpose of the research was to study the
biological activity of the soil during the cultivation of
corn on light-gray podzolized soil in the Polissya zone.

Tasks of research. In order to achieve the set goal
and task of the research, it was to study the intensity of
biological processes of the soil depending on the appli-
cation of fertilizers during the cultivation of corn.
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Research objects and methods. Changes in the
biological activity of light-gray cellulose-destroying
microorganisms depending on the use of fertilizers dur-
ing corn cultivation.

Research was conducted during 2020-2022 at the
research field of the Polissia National University. The
soil is a light-gray gilded sandy loam on loess-like
loam.

The soil layer of 0-20 cm is characterized by the
following agrochemical parameters: the content of hu-
mus is 1,22-1,35%, the reaction of the soil solution is
moderately acidic (pH 4,8-4,9), the amount of absorbed
bases and the degree of soil saturation with bases are
low and consist of respectively, 1,80-2,07 mg-
equiv./100g of soil and 46,5-53,2%, the content of mo-
bile forms of nitrogen and phosphorus is average, po-
tassium is low.

By-products of cereals - straw, sider fertilizer - oil
radish, manure, mineral fertilizers were used.

The scheme of the experiment included the follow-
ing fertilizer options:

1. Without fertilizers (control)

2. Mineral fertilizers NgoPoK7o

3. Straw (3 t/ha) + N1g per 1 ton of straw + sider-
ates 12 t/ha + manure 40 t/ha + NgoP4oKo.

The biological activity of the soil was determined
according to generally accepted methods (linen cloths).
The technology of growing corn is generally accepted
for the zone.

Statistical processing of the experimental material
was carried out using the MS Excel program.

Research results. One of the important indicators
of the biological activity of the soil is the intensity of
its fiber breakdown by microorganisms. Since decay is
determined by the presence of available forms of nitro-
gen, phosphorus and other plant nutrients in the soil, the
measure of cellulolytic activity reflects the general pic-
ture of microbiological processes.

Microflora takes an active part in soil processes,
namely, with their participation, the decay of plant re-
mains occurs, humus formation processes are carried
out.

That is, the transformation of organic matter by
microorganisms determines the biological activity of
the soil.

Research has established that the cellulolytic ac-
tivity of the light-gray opizolized soil, using the exam-
ple of the destruction of linen fabric, was significantly
dependent on fertilizer. The obtained research results
are shown in Table 1.

Table 1.

Destruction of linen fabric in light-gray podsolized soil depending on the fertilizer

Years of research
Fertilizer options 2020 | 2021 | 2022 Average for 2020-2022
% tissue decay | % to control

1.Control
(without fertilizers) 153 ] 125 | 532 272 1000
2. Mineral fertilizers NeoPoKzo 28,9 | 23,8 | 67,6 40,1 148,5
3. Straw (3 t/ha) + N per 1 ton of straw + siderates
12 t/ha + manure 59,2 | 334 | 83,2 58,6 217,0
40 t/ha + NeoPaoKro
NIRos, % 72 | 36 | 187

Research has established that the activity of cellu-
lose-destroying organisms under corn in different ver-
sions of fertilizer is not the same. The lowest percent-
age of tissue decay was observed in the control version
(without fertilizers) and was only 27,2 %.

Application of both mineral and organic fertilizers
contributed to the activation of cellulose-destroying mi-
croorganisms in the soil. In the version where only min-
eral fertilizers were applied, the tissue decay was
40,1%.

The most intensive microbiological processes oc-
curred in the variant where the introduction of straw,
siderates, manure and mineral fertilizers was combined.

The decay of the fabric in this case reached 58,6%,
or 2,15 times more compared to the control variant.

It should be noted that the hydrothermal condi-
tions of the year significantly influenced the process of
cellulose decomposition.

In 2020 and 2021, less activity of cellulose-de-
grading microorganisms was observed compared to
2022, namely by 1,4-2,5 times, and in the control ver-
sion (without fertilizers) by 3,4-4,2 times.

This is due to the less favorable weather condi-
tions of these years for the activity of microorganisms
in the soil.

Conclusions. The ecological condition of light-
gray podzolized soil during corn cultivation indicates
that its biological activity is not the same and depends
on fertilizer.

The highest activity of cellulose-destroying mi-
croorganisms was observed when straw - 3 t/ha, sider-
ates - 12 t/ha, manure - 40 t/ha and mineral fertilizers
NeoP4oK7o were applied to the soil, where the decompo-
sition of linen fabric reached 58,6%.
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In the PbSe-MnSe system, alloys were synthesized in a wide range of concentrations to study phase equilib-
rium. The nature of the chemical interaction in the PbSe-MnSe system was studied, and its T-x phase diagram was
constructed using differential thermal (DTA), X-ray phase (XRD) microstructural (MSA) analysis, as well as by
measuring the density and microhardness. It was found that the phase diagram of the PbSe-MnSe system is a quasi-
binary section of the Pb-Mn-Se ternary system. A compound containing PbMnSe; in a 1:1 ratio of components is
formed in the system. The PbMnSe, compound forms with an open maximum at 1150°C. The PbMnSe, compound
crystallizes in the tetragonal system with lattice parameters: a = 13.97; ¢ = 8.20 A, ppyen. = 5.62 g/cm®, px.ray.= 5.66

g/em?,
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Introduction

Obtaining new multicomponent semiconductor
materials based on lead chalcogenides with desired
characteristics requires obtaining reliable data on phase
equilibria in the corresponding systems. Lead chalco-
genides and alloys based on them have been studied in
the literature of a large number of layered semiconduc-
tor compounds with binary and ternary thermoelectric
properties [1-4]. Manganese and its ternary and more
complex phases with various compounds are used as
magnetic materials [5-8]. Ternary systems consisting
of manganese chalcogenides have been studied in the
literature [9-11].

From this point of view, the creation of new func-
tional materials in the chemical interaction of PbSe and
MnSe compounds is of scientific and practical im-
portance.

The aim of this study is to study the chemical in-
teractions of the PbSe-MnSe system, the construction
of its phase diagram and the identification of the new
phase and area of the solid solution.

Purpose of the study

The purpose of the study is to study the chemical
interaction in the PbSe-MnSe system and construct its
phase diagram.

Experimental part

PbSe and MnSe compounds were synthesized us-
ing the following purity elements: lead 99.98 %, sele-
nium 99.998 % purity and electrolytic manganese. It
should be noted that metallic manganese interacts with
quartz glass. That is, quartz glass, unlike other ele-
ments, can react with manganese. Therefore, the inner

surface of the quartz ampoule is graphitized for the syn-
thesis of compounds in the presence of manganese by
the direct method.

We synthesized in special conditions. To synthe-
size the MnSe compound, very fine manganese is
added to water, nitric acid is gradually added, and it is
completely purified. Crushed manganese and selenium
are weighed in a stoichiometric composition, placed in
a quartz ampoule and the neck is closed by melting in a
gas lamp by sucking in air. For synthesis, the mixture
is placed in an inclined quartz ampoule at 300°C and
shaken every time, and the synthesis continues for 2-3
days. Then the temperature was maintained at 500°C
during the day.

After synthesis, the MnSe compound is in the form
of an inhomogeneous powder. To obtain this compound
in its entirety, it was crushed again and 200 atm. com-
pressed under pressure and turned into a tablet. The pel-
leted samples were placed in a large-diameter quartz
ampoule, the neck was sealed in an arc lamp with air
suction. Then the quartz ampoule with the sample was
subjected to heat treatment at 800°C for 240 hours.

After checking the obtained sample by X-ray
phase analysis, the alloys of the PbSe-MnSe system
were synthesized from the PbSe and MnSe components
by the ampoule method in the temperature range of
1100-1200°C. Samples of the system were subjected to
heat treatment for 240 hours at 600°C to bring them into
equilibrium.

Equilibrium samples were studied by methods of
physicochemical analysis.

The DTA of the alloys of the system was carried
out on an NTR-73 device with a heating rate of 10
deg/min. Calibrated chromel - alumel thermocouples
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were used, Al,O3 served as a reference. XRF was per-
formed on an X-ray device model D-2 PHSER using
CuKa-radiation Ni-filter. The MSA of the alloys of the
system was studied using a MIM-8 metallographic mi-
croscope. When studying the microstructure of the al-
loys, an etchant with the composition conc. HNOs3:
H>0; = 1:2 etching time 20 s.

The microhardness of the alloys of the system was
measured using a PMT-3 microhardness tester. When
measuring microhardness, the error was 2.2-4.3 %. The
density of the alloys of the system was determined by
the pycnometric method, toluene served as the working
liquid.

Results and its discussion

All alloys of the PbSe-MnSe system are resistant
to environmental influences. With prolonged exposure
to the open air, they gradually change. They dissolve
only in strong mineral acids (HNO3, H.SO4) and strong
alkalis (NaOH, KOH).

As a result of the thermal analysis of the alloys, it
was found that two endothermic effects are observed on
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the thermograms of the alloys. This indicates two-phase
alloys of the PbSe-MnSe system. As a result of the ther-
mal analysis of the alloys, it was found that two endo-
thermic effects are observed on the thermograms of the
alloys. This indicates two-phase alloys of the PbSe-
MnSe system.

The phase diagram of the PbSe-MnSe system was
built according to the results of physicochemical meth-
ods of analysis (Fig. 1).

The liquidus of the PbSe-MnSe system is sur-
rounded by equilibrium monovariant curves of the -
solid solution based on the PbSe compound, the
PbMnSe, compound and the y-solid solution. The sys-
tem belongs to the quasi-binary eutectic type and is
characterized by the formation of stable compound of
MnPbSe, composition.

According to the results of microstructure analy-
sis, it was established that in the PbSe-based system a
solid solution with a concentration of 5 mol % MnSe is
formed, while the solid solution region extends up to
2.5 mol % MnSe based on MnSe.
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Pig. 3. T-x phase diagram of the PbSe-MnSe system.

To determine the area of a solid solution based on
the PbSe compound, alloys containing 2, 3, 5, and 7
mol. % MnSe subjected to heat treatment at tempera-
tures of 400 and 600°C for 100 hours and direct cooling
in ice water. Then microstructural analysis was carried
out on the samples. It has been determined that at room
temperature the solubility based on the PbSe compound
reaches up to 5 mol % MnSe, and at the eutectic tem-
perature the solubility is 12 mol %. % MnSe.

Some physical and chemical properties of the
PbSe-MnSe system are shown in Table 1. As can be
seen from Table 1, four different values of the micro-
hardness of the PbSe-MnSe system alloys were ob-
tained. The microhardness value (600-690) MPa corre-
sponds to the microhardness of the &-solid solution
based on the PbhSe compound, and the microhardness
value is 1370 MPa of the PbMnSe, compound. The mi-
crohardness of the a-solid solution based on MnSe var-
ies within (1900-1950) MPa.
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Table 1.
Compositions, DTA results, microhardness measurements and density determination of alloys of the PbhSe-MnSe
system.
Composition mol % Density Microhar(|jness, MPa
Thermal effects, °C 3 '3 S PbMnSe, a
PbSe MnSe 103 kg/m P=0.15 N P=020 N
100 0,0 1080 8,26 600 - -
95 5,0 945,1050 8,12 670 - -
90 10 870,1020 7,91 690 - -
85 15 850,975 7,75 690 - -
80 20 850,920 7,56 690 - -
75 25 850 7,31 Eutec. Eutec. -
70 30 850,940 7,21 - 1370 -
60 40 850,1100 6,87 - 1370 -
55 45 850,1120 6,86 1370 -
50 50 1150 6,68 - 1370 -
45 55 960,1125 6,34 - 1370 -
40 60 570,960 6,17 - Eutec. Eutec.
30 70 570,960,1160 5,83 - - 1950
20 80 570,960 5,51 - - 1950
10 90 580,960 4,90 - - 1940
Conclusion 6. WangH., Pei Y., LaLonde A. D. & Snyder, G.

Thus, the PbSe-MnSe system was studied by the
methods of physicochemical analysis and its T-x phase
diagram was constructed. It has been established that
the phase diagram of the PbSe-MnSe system is a quasi-
binary section of the Pb-Mn-Se ternary system. A con-
gruent PbMnSe, compound is formed in the system at
1150°C in a 1:1 component ratio.
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AHOTANIA

[TokazaHO MJIaHW pajIsSHCHKOTO KEPIBHHUIITBA LIOA0 PO3BUTKY IPOMHCIOBOTO KOMILIEKCY BommHcbkoi Ta
PiBHeHCBKOT 00macteit Ykpaincekoi PCP nanpukinii 1960-x — Ha mouatky 1970-x pp. OxapakTepu3oBaHO Mac-
mrabu po30ynoBU 0a30BHX Taldy3edl MPOMHUCIOBOCTI Kparw y IEpioJ] PO3BHHYTOrO COIialli3My, BKa3aTH Ha
HEJOJTIKM IJIaHYBaHHS LEHTPAJIbHUX JIep)KaBHO-TIAPTIHHUX OpraHiB Biagy TNpPH BU3HAYEHHI TIeoJoKalii
HIANPUEMCTB, TX TEXHIYHOT OCHAILIIGHOCTI, BIPOBAKEHHI IPOrPECUBHUX TEXHOJIOT1H, BUKOPHCTAHHI JIIOJJCHKOTO
MOTCHINATY.

ABSTRACT

The plans of the Soviet leadership for the development of the industrial complex of the Volyn and Rivne
regions of the Ukrainian SSR in the late 1960s — early 1970s are shown. The scope of the development of the basic
industries of the region during the period of advanced socialism is characterized, the shortcomings of the planning
of central state-party authorities in determining the geolocation of enterprises, their technical equipment, the in-
troduction of progressive technologies, and the use of human potential.

Kurouosi ciaoBa: Ykpainceka PCP, Bonuucbka 065acth, PiBHEHChKA 0071aCTh, IPOMHKCIOBUI KOMILICKC,

KITV, depxmiaH.

Keywords: Ukrainian SSR, Halychyna, industrial complex, KPU, State Plan.

IMocranoBka mnpodaemu. IIpomwuciosicts Bo-
JUHCHKOT Ta PiBHEeHCHKOT oOsactelt Ykpaincbkoi PCP
y Opyriii mooBrHI XX CT. pO3BUBaNACs B paMKax ILa-
HOBO{ KOMaH/IHO-a/IMiHICTPaTHBHOI CHCTEMH TOCIIOA-
PIOBaHHS 3 IPUTAaMaHHUMHU il HenodikaMu. B ymoBax
BiJICYTHOCTI pUHKOBHX BimHOCHH, KoMmaprist Ykpainu
B «PYYHOMY PEXHMi» MPOBOMIIA IPUIIBHUILICHY 1HITY-
CTpiati3ailito Kparo, 1o A03B0JWI0 HanpuKiHi 1960-x
Pp. NIEPETBOPUTH PETIOH Yy BAXKIIMBHH arpoOIPOMHUCIIO-
BHif 1ieHTp pecnyOumiku [2, apk. 18]. Bee x, He3Baka-
1041 Ha JIOBOJI TO3UTHBHY JMHAMIKY, TEMITH PO3BUTKY
MIPOMHUCIIOBOTO BHPOOHUIITBA BiJCTaBa M BijJ CyCiTHIX
oOnacTeil (BiZHOCHA 3aWHATICTD HACEJICHHA y MPOMHU-
CJIOBOCTI OyJia HIPKYOIO BiJ 3arajbHOpecITyOJiKaHCh-
KAX TOKa3HWKIB). BUmpaBUTH OKpeciieHI TeHACHIIT
JIep)KaBHO-TIAPTIMHI OpraHu Biagyl IUIAHYBAJIK Yy
nepiuiit mojxosuHi 1970-x pp.

Ictopiorpagis. BuBueHns  comianbHO-eKo-
HOMIYHHMX TPOLECIB Ha 3aXiJHOYKPATHCBKUX 3EMIIAX
3arayioMm Ta BoxmHChKil Ta PiBHEHCHKIH 00macTsx — 30-
Kpema, 3amodaTKyBajla paasHChKa icTopiorpadis,

NPEACTaBHUKH SIKOT BCIJISIKO BO3BEIMYYBAJIH 3100y TKH
Kommaprii YkpaiHu y mHiIHECEHHI «HApOIHOTOCIIO-
JIApCHKOTO KOMILIEKCY» perioHy. PansHcbki yueHi Ha
TJTi 3aMOBYYBaHHS KPH30BUX SIBHII B €EKOHOMIIIi, Bi00-
pakaiau 0COONMBOCTI CTAHOBIICHHS POOITHHYOTO KIIACY
B YPCP 3araiiom, Ta 3aXiTHOYKpaiHCHKUX 3eMIISX — 30-
Kpema, Bo3BenmayBand AistibHICTE KIIPC y mapwHi
PO30YI0BH OKPEMHX CEKTOPIB T'OCIOAAPCHKOIO KOM-
wiekcy. Ilepeominka ekoHoMiuHOi momituku 1K
KITPC 60-x — 80-x pp. XX cT. — He3MiHHa 03HaKa Hay-
KOBHX TIpalb CyYacHOi YKpaiHCBKOi icTopiorpadii.
YkpaiHCBKi y4eHi y KOHTEKCTi JOCITIHKEHHS 0co0Im-
BOCTEH iHAycTpiamizamnii 3axiIHOYKpaiHCBKOTO
perioHy, akIEHTYBaJIM yBary Ha HeloJlikax TpaHchop-
Mallii CoIiaTbHO-€KOHOMIYHOTO JKUTTS PECITYOIIiKH.
BceOiunmii ananiz po3BUTKY IpoMucioBocti Bo-
nrHCHKOT Ta PiBHeHCHKOT oOnacTeid Hampukinmi 1960-
X — nepuiii mosnoBuHi 1970-X pp. — 0CHOBHa MeTa Npo-
MOHOBAHOT PO3BiAKM. i JKepeabHy OCHOBY CTAaHOB-
naTh Matepianu l[eHTpanbHOTO NEepKABHOTO apXiBy
TPOMaJCHKUX 00’ efHaHb YKpaiHu, JlepxaBHUX apXiBiB
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JIsBiBchKOT Ta IBaHO-DpanKiBChKOI 001acTell. XpoHo-
JIOTiYHI paMKH CTATTi OXOIUTIOIOTH MEPioJT KiHIISI BOCH-
Moi (1966 — 1970 pp.) ta nes’sitoi (1971 — 1975 pp.) T.
3B. II'ITUPIYKHU — IIEHTPAJII30BaHUX JIEP)KAaBHUX IUIaHIB
po3BuTKy ekoHomiku CPCP.

Buxsian ocHOBHOro MaTepiany JoCJiTKeHHS.
BignosigHo no IlocranoBu 11K KIT Ykpainu i Pamu
Minictpie YPCP npo npuckopeHuii po3BUTOK €KO-
HOMIKH 3axigHux obmacteit, Jepxmman YPCP nanpu-
KiHIi 1960-x pp. MIOroTyBaB MPOEKT OCHOBHHX
HanpsMiB PO3BHUTKY «HApOJHOTO rocrofgapcTsa» Bo-
JINHCBHKOI, IBanO-DpaHKiBCHKOI, 3akapnarchKoi,
JIBBIBCBHKOI, PiBHEHCBKOI, TepHOMITBCHKOT i
YepniBeupkoi odnacreid Ha 1971 — 1975 pp. 3aranbunit
00CsT IPOMHCIIOBOTO BUPOOHUIITBA peTioHy OyJo 3a-
TUTAHOBAHO 30UTBIINTH Ha 74 % (3aramoM y pecmyOumii
— 46,9 %). [lependauanocs, U0 BUIIYCK MPOMHUCIIOBOT
npoaykuii y BomuHChkiii Ta PiBHEHCBKIN 00macTsax
3pocte Ha 80 % [2, apk. 20].

VY 1971 — 1975 pp. nependadanocs 301TBIIATH I10-
TY>KHOCTI 10710 BUpOOHUNTBA IeMeHTy Ha 600 Tuc T,
mmdepy — Ha 180 MIH MIATOK, M’SIKO1 TOKPIBIi — Ha
125 MITH KB M, CTIHOBHX MaTepiaiiB — Ha 547 MITH oH-
HUIIb, 30ipHOTO 3a7i300eTOHY — Ha 554 THc kB M. [Tna-
HOM Tependadanocs 3BEJCHHS CKIO3aBOIY 3 BBEICH-
HSIM B JIif0 ITOTY>KHOCTEH B 00Cs131 10 MJTH KB M, @ TAKOXK
30UIbIIEHHS BHPOOHUITBA KEPaMIUHHMX JAPEHAKHHX
TpyO, BamHSIKOBOrO OOpOILNHA, CaHITAPHO-TEXHIYHUX
BUpOOIB Ta iH. MaTepiaiiB 3a PaxyHOK PO3IIMUPEHHS 1
PEKOHCTPYKIUIT AiF0YHX MIANPUEMCTB [3, apk. 6].

Bomuucekuit, PiBHeHCEKHI, 00kOoMHU KommapTii i
OOJIBUKOHKOMH O3HAaHOMUJIHCS 13 3alpOIIOHOBAaHHMH
Hepxruianom YPCP HanpsiMmamMu pO3BUTKY POMUCIIO-
BOCTI 1 CITBCBKOTO TOCTIOAAPCTBA 1 «B OCHOBHOMY TIO-
roauucs 3 HUMu» [2, apk. 22]. IIpore Oynum it 3ayBa-
JKeHHJ, SIKi Ha JYMKY 00JIaCHOT MapTiiHOI eNliTH HeoO-
XiHO Oyno O BpaxyBaTH NpH CKJIAJaHHI IUIaHIB T. 3B.
«’ stupiukmy. [Iporno3wuiii MiciieBuX 0OKOMIB 3BOIHU-
JIMCSL 10 TIPOTIO3UIIIT 3BECTH J0/IaTKOBI 3aBOAM Ta (Had-
PHMKH, PO3LIMPUTH / PEKOHCTPYIOBATH BEJHKY KiJlb-
KICTh Jifoumx mimmpuemcTs [3, apk. 8].

3okpema Bropo Bonurcskoro ookomy KITY i Bu-
KOHKOM obOnacHoi paaun y nucti LIK KITY BBaxamu, mo
nporno3uii JlepXIiaHy «B OCHOBHOMY 3a0€31eUyIOTh
JaNbIINKA PO3BUTOK EKOHOMIKH 1 KYJIBTYPH, CTBOPIO-
I0Th HaJIS)KHI YMOBH JJIs1 KPAIIOro BUKOPUCTAHHS TPY-
JIOBUX pecypciB obmacti». KoHcraToBaHO, MO CTBO-
PEHHsI HOBUX BHPOOHMYMX MOTY)XHOCTEH, rependade-
HHX Yy MPOEKTI, 301IbIIYBANO KUIbKICTh POOITHUKIB Ha
35,2 tuc oci6 (B 1,6 pa3u y nopiBusiHHI 3 1968 p.).
[TapTiiina eniTa 06yacTi KOHCTATYBaJIa, 0 BUKOHAHHS
MPOEKTY JI03BOJINTD TepeopMaTyBaTH CTPYKTYpY ar-
POTIPOMHUCIIOBOTO BUPOOHHUIITBA Ta 301IBIITUTH TUTOMY

Bary NpOMHCIIOBOTO BHPOOHHITBA y BalOBOMY IpO-
nykTi [3, apk. 8]. Tak, skmo y 1968 p. ouikyBaHe BH-
POOHHMIITBO TPOMHUCIIOBOI MPOAYKLii Ha AyIly Hace-
aenHst cranoBuio 470 kp6, To y 1975 p. ueit nokazHUK
MaB ctanoBuTH 1042 kp6 (y 2,2 pasu 6inbmie). Crioxu-
BaHHS €JIEKTPOEHepTii B 00nacti 30iIbn1yBaocs 3 628
KkBTT'y 1968 p. mo 1700 —y 1975 p. (y 2,7 pa3u). Toa-
poo0Ir 3 po3paxyHKy Ha AyIly HacelIeHHS MaB 3pOCTH
3a okpecnennit mepiox Bix 370 xp6 mo 632 kpb (Ha 71
%) [3, apk. 30].

Bopmrouac BomuHChkmit 00koM KITY migrorysas
BJIACHI MPOTO3HUIIT A0 TPOEKTY, AKi MaIH JOMIOMOTTH
«TIOBHIiIIE BUKOPUCTATH MPOLYKTHUBHI CHII O0JIACTi».
[TapTYMHOBHUKHM HamoJisiranyu Ha OyAiBHUITBI HOBOI
BYTUIBHOI IIAXTH i3 MPOEKTHOIO NMOTYX)HicTh 600 THC T
Ha pik. [i cropymKeHHs TUKTyBanocs HeOOXiaHICTIO
npanesnamryBands 1300 maxtapis maxta Ne 6 «Ho-
BOBOJIMHCHKA», SIKMM T'PO3HIO 0e3po0iTTs 3BaKarouu
Ha BIJICYTHICTh NEPCIIEKTUBHUX ISl PO3POOKH IIACTIB
Byriui [ 3, apk. 31].

3HayHi 3ayBakeHHs BIOpo BOIMHCBEKOrO0 00KOMY
KIIY crocyBammcs nerkoi mpoMucIoBOCTi. Tak
Hepxmanom YPCP Ha BUITyCK IPOAYKINT B HATYpaTb-
HOMY BHUpas3i repenodavanocs Ha 1975 p. BupoOHUIITBO
IIOBKOBUX TKaHWH B KiJIbKocTi 69,41 MutH kB M. [IpoTe
B 00JacTi He OyJI0 MiANPUEMCTB Takoro npodiiro i me-
penikoM OyaiBaunTBay 1971 — 1975 pp. He 3HAUMITOCS.
3 IMX MPUYMH CHELiabHO CTBOPEHA KOMICIsl HPOIO-
HyBaJla CIIOPY/AUTH:

— TPSIUIBHO-TKAIbKY (aOpuKy 3 BUPOOHMITBA
IIOBKOBUX TKaHUH IOTYKHICTIO 60 THC BepeTeH i 23,5
MJIH [IOTOHHUX METPiB CYpOBHX IIOBKOBHX TKaHWH Ha
pik y Kogeui;

— MiINPHEMCTBO 3 BUPOOHMIITBA MIOBKOBUX TKa-
HUH y JIyupKy;

— IPAIWIFHO-TKANBKY (abpuKy 3 037100TH0BAIE-
HUM BUPOOHMUTBO NOTYXHicTI0O 70 THC BepeTeH i 67
MJIH TIOTOHHUX METPIB CYpOBHX IIOBKOBUX TKaHMH Ha
pik y JIyusky [4, apk. 190].

3BepHyJIM yBaru NMapTYMHOBHUKH H Ha nediuuT
OKpeMuXx OyniBeNIbHUX MaTepiaiiB, 30kpeMa ueriu (it
Hectaua y 1968 p. B o0Omacti cranoBwia 70 MIIH 1IT.).
«Sxmo 30epertu 3ampoexToBani Ha 1971 — 1975 pp.
TEMIIH POCTY BUPOOHHUIITBA CTIHOBHX MarepiajiB, Ie-
pendauenux Jepxmrianom YPCP, To nedimur ix B
1975 p. TinpKU TpW 3a0e3MedeHH] IEHTPalli30BaHUX
KaIliTaIOBKJIAJICHb, HE BPaxOBYIOUM OyIiBHHUIITBA 3a
PaxyHOK IHIMX pKeped ¢iHaHCyBaHHA, HocsirHe 96
MJIH HITYK», — BinzHaueHno y yueri jo LK KITY. Bpa-
XOBYIOYH 1iei (hakTop, 3aIPOIIOHOBAHO MepeadaunTH y
HPOEKTI PEKOHCTPYKLi0 KynbYMHCHKOTO CHITIKATHOTO
3aBOJly 3 JIOBEJEHHSIM HOTo MOTY>XHOCTI 10 120 MutH
mTyK nernu [4, apk. 192].
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TTepenik HAMBAKITUBIIMX IPOMHUCIIOBUX T ANIPUEMCTB, sIKi epeadadanocs 3BecTd y BonmHCBKi# obmacTi
(1971 - 1975 pp.) [3, apk. 12]

OpienTosi OpieHTOBHA PoapaxyH.KOBa
Ne Hassa 06’exTa CTPOKHU KOIITOPHCHA | YHCCIBHICTH
T A— BapTiCTh p061TItII/IK1B
(MI1H Kp0) (oci0)
1 | Typcbkuii TopdoOpHKETHHH 3aBOJ 1974 — 1975 3,6 500
2 3axiaﬁoykpaiHCLKHﬁ 3aBOJI TYMOTEXHIYHUX BHUPOOIB 1972 - 1976 50 7500
(oxomui Jlyupka)
3 | Ionicekwmii XxiM3aBo (cMT. Poskuiie) 1975 -1978 140 3500
4 | 3aBox nodyToBoi ximii (M. JIyrpk) 1973 - 1975 4,5 800
5 | 3aBox BopomipiB (M. JIynpk) 1971 - 1975 59 2350
6 | 3aBon 3manryBanbHUX HacociB (M. KoBeib) 1971 -1972 6 3000
7 | 3aBoj JAHIIOTIB 3araJIsHOTO IpU3HaueHHs (M. JIyupk) 1972 - 1974 15 2000
8 | lomoOyniBHui koMOiHaT (M. JIynpk) 1971 - 1975 2,5 230
9 | JIronokomOinar (M. KoBesb) 1973 - 1975 45 6080
10 | KomBospHO-npsianibHa (adpuka (M. HoBoBONIMHCEK) 1974 — 1975 25,3 2000
11 | Hikiprananrepeiina ¢padpuka (M. HOBOBOJIMHCEK) 1974 — 1975 3,2 1000
12 | PoxuieHCchbKUi Jb0H03aBOJ 1971 -1972 2,5 213
13 | M’sicokombinar (M. KoBeib) 1972 - 1974 5,4 640
14 | NuszaBox (M. Kosens) 1971 - 1973 3,1 462
PiBHeHchbkuit 00kom KITY 3a3Hauas, 110 HA TPU  MAIIMHOOYAYBaHHs, €JICKTPOTEXHIYHOI MPOMHMCIIO-

ramy3i TIPOMHUCIIOBOCTI (XapdoBa, Jerka, IepeBO00-
pobHa) npunagano 611. 60 % ycboro MpoMHCIOBOTO BH-
pobHmnTBa oOONacTi. 3 WX MIpKyBaHb, MicIeBa
mapTiiiHa eliTa BBaXkajla JOLIUIBPHUM PO3BHBATH iHIIII
ramy3i IpOMHUCIOBOCTI, Ipo mmo me y 1968 p. indop-
myBana epxmian YPCP. «Y mux mpomo3wmisx Ire-
pendadanocss 3HauYHE 3MEHILIEHHS JAWUCIIPONOPLIT MiXk
KUTHKICTIO YOJIOBIKIB 1 )KIHOK, SIKi OyJIK 3aJisiHi y mpo-
MHCJIOBOMY BHUPOOHMITBI, 1 MOKPALIEHHS CTPYKTYypH
rajy3ei MpoOMHCIIOBOCTI 00JIACTi», — Bi[3HAYAIHN B 00-
xomi KITVY [3, apk. 162].

VY mpoMy KOHTEKCTi piBHeHChkmi oOkom KITY
Hamaragcs nepexoHatu L{K KITV y HeoOXigHOCTI 3Be-
JeHHs B oomactiy 1971 — 1975 pp. HU3KH MiAIPUEMCTB

BOCTI Ta TpHIano0yayBaHHS. 30KpeMa, 3ampOIOHO-
BaHO 3BECTH Y M. PiBHe 4 3aBoau MammHOOyAyBaHHS i3
3araJibHOIO KiJIBKICTIO MpamiBHUKIB 13 THC 0cib, a Ta-
KO 2 3aBOAM EJIEKTPOTEXHIYHOI MTPOMHUCIOBOCTI Ta
npuiaanoOymIyBaHHS i3 3arajbHOI0  KUTBKICTIO
mpaniBHUKIB 4 THC 0ci0. «J{ominpHICTh OyIiBHHUIITBA
OUX MIAOPUEMCTB... MIATBEPPKYETHCS HASBHICTIO
J00pe PO3BUHYTOT MEPEXki 3ai3HUYHUX Ta MOCCHHIX
Jopir, OyIiBeIbHUX MaTepiaiiB i HEOOX1THOT KiTbKOCTI
TPYIOBUX PECYPCIB», — PE3IOMYBaM MapTYUNHOBHUKU
[3, apk. 162].

[Nepenix HAWBAXKITUBIIINX TPOMHICIOBHX ITiAIPHUEMCTB, SIKi Iependoavdanocs 38ecTH y PIBHEHCHKIN 00acTi
(1971 — 1975 pp.) [3, apk. 14]

OpientoBni OpieHTOBHA POSan}’H‘KOBa

Ne Ha3Ba 00’exTa CTPOKHU KOIITOpHCHA HHCCILHICTS
6V LiBHMITEA BapTICTh pO61TIjII/IKlB
yA B (mytH Kpb) (ocib)

1 | 3axinHa enektpoctaniis (M. PiBHe) 1971 - 1977 280 1300

2 | bepe3uncbkuii TOphOOpPHKETHHI 3aBOJL 1974 — 1977 3,2 500

3 | TopdobpukerHuii 3aBox «Buisiy 1974 — 1975 3,6 500

4 | 3aBox cuHTETHYHOTO BOJIOKHA (M. PiBHE) 1972 — 1977 102 7500

5 | 3aBoj meranoBupo0OiB (M. PiBHe) 1974 - 1975 2,5 1000

6 | 3aBox 3ai300eToHHMX BHPOOIB (M. PiBHE) 1973 —1975 3 290

7 YKpa:fHCBKI/If/'I 3aBOJi acOECTHOIIEMEHTHUX BHPOOiB 1973 — 1976 11 900

(M. PiBHe)
8 | IMus3asox (M. PiBHe) 1973 -1975 31 462
9 | M’scokomOinar (M. CapHu) 1972 — 1974 5,4 640

BucnoBku. Hampukinmi 1960-x — neprmiii moso-
BuHi 1970-x pp. LUK KIIY BuHOmyBano macmraOHi
IUIaHKA IOJI0 PO30YyJIOBH NPOMHKCIOBOTO KOMILIEKCY
Bonmncrkoi Ta PiBHeHCHKOT 06nacTell Ha OCHOBI CITO-
PYZKEHHSI HOBHUX IPOMHCIOBHUX MIINIPHUEMCTB Ta pe-
KOHCTPYKLIi / MozaepHizamii yxe icHyrounx. BusHa-
YaJbHOIO Y IboMy KoHTeKcTi ctaia [Tocranosa LIK KIT

Vkpainu «IIpo nanbmmii po3BUTOK HapOJIHOTO IOCIO-
napcrBa 3axinHux obmacreit YPCP» (1969 p.), B sikiit
OyJI0 3amnponOHOBAaHO MOTOMUTHCS 3 PO3POOJICHUM
Hepxmnanom YPCP npoexkToM OCHOBHHX HampsiMiB
PO3BUTKY HapOIHOTO rocrojaapcTsa [Bano-¢hpaHKiBCh-
ko1, JIbBiBchKoi, TepHOMiNbCEKOT 00MacTel YKpaiHCh-
xoi PCP na 1971 — 1975 pp.
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ABSTRACT

The patients' access to medical care is one of the indicators used to assess healthcare systems. After the es-
tablishment of the general practitioner institution, the access to specialist outpatient care has been conducted after
a specialist referral is secured. The National Health Insurance Fund operates on a fixed budget that's established
by law, and there is no funding for payments in case physicians report more physical exams. In case the limit for
referrals is reached, any health-insured person may be declined a physical exam and the needed medical care may
not be covered by the budget, to which the patient contributes on a regular basis. In relation to this, we conducted
a questionnaire-style study among patients, looking into their informedness on the limit for specialist referrals, the
date by which the referral can be used, and GP feedback. The results show that 73.1% of the respondents know
that specialist referrals have a quantity limit, while 93.1% are aware of the time limit for using specialist referrals
issued by the GP. 62.3% inform their general practitioner when they have not used a specialist referral they were
issued. Bearing in mind the fact that this system of regulation and time limits has functioned for over 20 years
(without having experienced any change to the rules for issuing specialist referrals and their time limits) we can
draw a conclusion concerning the patients' lack of responsibility in spending the NHIF's limited resources at the

outpatient level.

Keywords: regulation, limit, specialist referrals, GP, access.

Introduction:

According to Bulgarian legislation, it is the right
of every Bulgaria citizen to receive medical care, under
the terms and procedure established in the Health Act
and Health Insurance Act. The terms and procedure for
realising the right to access medical care are determined
with an ordinance by the Council of Ministers
(https://lex.bg/laws/ldoc/2135527794/).

After the establishment of the general practitioner
institution, the access to specialist outpatient care has
been conducted after a specialist referral is secured. The
access regulation applied is simultaneously the main fi-
nancial regulatory mechanism in the closed healthcare
system implemented in Bulgaria. Most often, closed
payment systems for compensating medical service
providers are applied in insurance cost containment
policies globally and in Europe. On the other hand, the
policy of cost-sharing among the insured is expanding,
resulting in more citizens and patients contributing to
payments and consumer charges at the time of the ser-
vice (Yanev G., 2000).

ANALYSIS

The goal of our study is to analyse some aspects
of access to specialists in outpatient medical care.

To realise this goal the following tasks were as-
signed:

1. An analysis of the frequency and number of
specialist referrals issued by GPs.

2. Patient informedness on the limit to the quan-
tity of specialist referrals and the time limits for their
use.

3. An analysis of the frequency of use for spe-
cialist referrals.

4. An analysis of the patient's feedback to their
GP.

The study is a part of a larger questionnaire-based
research related to specialised outpatient care. It was
conducted in the 18.04.2023 - 31.07.2023 period
through the Google Forms online platform. 509 patients
from all over the country responded. 63.3% of them
were women and 36.7% were men. The largest propor-
tion of respondents fell in the 31-40 age range - 31.6%,
followed by the 41-50 age group - 24.2%, and the over
60 age group -22.6%. The under 30 age group was had
the smallest number - 7.3%.

The questions regarding the respondents' social
status shows that more than 3/4 (76%) of them are em-
ployed, followed by those who are unemployed - 9.8%,
the students (5.8%) and the retirees - 5.7 %.

We asked the respondents whether they receive
specialist referrals from their GP if they express interest
in one. The results are presented on Figure 1.
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Figure 1. Do you a receive specialist referral from your GP if request it

More than half of the respondents (60.9%) re-
ported experiencing no issues with obtaining a special-
ist referral and always receive one from their GP, and
9.2% reported receiving a specialist referral at the be-
ginning of the calendar month. This result is legitimate,
as GPs have a limit on referrals for specialist physician
consultations and exceeding it can lead to the corre-
sponding penalties. Over a quarter (26.5%) only re-
ceive specialist referrals sometimes, while only 1% an-
swer in the negative. Only 2.4% couldn't give a definite
answer.

[cannot determine W | 38"
Earely/never

When [ need one

1%
I E. 044

We asked the participants how many specialist re-
ferrals they obtain from their GP for a year (Figure 2).
The results show that most of the respondents receive 2
referrals per year from GPs (29, 86%), followed by
those who report that they receive one specialist referral
per year (18.47%) and those who report receiving three
referrals (18,27%). Nearly Y4 (18.27%) report receiving
between 4 and 10 referrals per year from their GP, and
8.64% receive referrals whenever needed. As little as
5.11% answer that they receive referrals very rarely or
that they do not use specialist referrals from a GP.

I | 8. 27 %
I 0 86D

Upto 10 LIRS

6 referrals | 1.96%

5 referrals 08
4 referrals E 5,00%,
3 referrals

2 referrals

1 referral

I | &%

Figure 2. Number of specialist referrals received from GPs for one year
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We asked several questions to assess whether pa-
tients were aware of the existence of limits on specialist
referrals and the time limits for their use.

We asked "Are you aware that there is a limit to
the number of specialist referrals?". A positive response

was given by 73.1% of respondents, while over %
(26.9%) were ignorant of the existence of this regula-
tion (Figure 3).

Figure 3. Respondents’ informedness on the existence of a limit on specialist referrals

The next question relates to whether patients know
that they must use the specialist referral they have ob-
tained within 30 days of its being issued. Only 6.9%

gave a negative response, while 93.1% were aware of
the time limits for using specialist referrals issued by
GPs (Figure 4).

Figure 4. Respondents’ informedness on the time limits for using a specialist referral
(within 30 days after its being issued)

We asked the questionnaire respondents if they al-
ways used the specialist referral they received from
their GP (Figure 5). The purpose of this question is to
assess the patients' responsibility and efficiency in us-
ing the NHIF's limited resources. The results showed

that 88.6% of the respondents used their specialist re-
ferrals, while 6.9% said they used referrals if they found
time, and 4.6% gave a negative response. That is,
11.5% of all respondents did not take a responsible ap-
proach to efficiently use the NHIF's limited resources.
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Figure 5. Do you always use your specialist referrals.

We looked for a relationship between the utilisa-
tion of specialist referrals obtained from GPs and the
respondents' place of residence (Table 1). The results
show that the largest portion (68.1%) of the respond-
ents residing in the capital city (Sofia) always use the

specialist referrals they obtain from their GPs (they re-
spond with a definitive "yes"). The most likely reason
for this is the more abundant availability of specialist
physicians and the quicker access though the NHIF.

Table 1.
Relationship between the utilisation of specialist referrals and place of residence
Place of residence town province center city village the capital (Sofia)
number % number % number % number %
Yes 47 47.0% 11 30.6% 21 51.2% 226 68.1%
Mostly yes 33 33.0% 16 44.4% 18 43.9% 79 23.8%
No 1 1.0% 0 0.0% 1 2.4% 7 2.1%
Mostly no 4 4.0% 0 0.0% 1 2.4% 9 2.7%
If I find the time 15 15.0% 9 25.0% 0 0.0% 11 3.3%

We asked the respondents if they informed their
GP if they did not use a specialist referral in order to
assess patient responsibility. The results showed that
62.3% informed their GP when they did not use the spe-
cialist referral they had received, while over 1/3
(33.4%) did not inform their GP, and 4.3% reported that

GlrO%,
0008
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3000
20,00
L (%4,

IRt

49.3%

15.0%

Yes Mostly Yes

they informed their GP if they found time. These results
suggest that it is necessary to work towards increasing
patient informedness when it comes to the limits and
scarcity of the resources provided through mandatory
health insurance in order to increase the efficiency of
their use (Figure 6).

15.7% 17.7%
4. 3% I
[
If I find MMostly No No
the time

Figure 6. Do you inform your GP if you do not use a specialist referral you have received?
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CONCLUSION

The reason for these results should be sought,
firstly, in the patients - for not being informed on the
rules and regulations for using referrals, and, secondly,
in the GPs - for not informing the patients on the exist-
ing time limits for using specialist referrals. Bearing in
mind the fact that this system of regulation and time
limits has functioned for over 20 years, without having
experienced any change to the rules for issuing special-
ist referrals and their time limits, we can draw a conclu-
sion concerning the patients' lack of responsibility in
spending the NHIF's limited resources at the outpatient
level. It is necessary for informational campaigns to be
organised, or information brochures to be distributed,
with the aim of increasing informedness on patient re-
sponsibility.
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[TapoOHTHT — BaXKKe 3aXBOPIOBAHHSA IAPOJOHTY, IO XapaKTePH3y€eThCs IBHIKHM PyHHYBaHHSIM ITAPOJOHTY
y 340pOBUX Jozei. JloCATHEeHHS O3UTHBHOTO PE3yJIbTaTy MEANKAMEHTO3HOI'O Ta Xipypri4HOTO JIIKyBaHHS He-
MOXUIUBE 0€3 YCYHEHHS TPaBMaTHYHOI OKIIIO3il Ta ()YHKLIOHAIBHOTO MepeBaHTaKSHHs NapodoHTy. [t mporo
TIPOBOIATHCS 3aXOH IOI0 HOpMali3alii IpUKyCy Ta cTadimizamii pyxoMux 3y0iB.

ABSTRACT

Periodontitis is a severe periodontal disease characterized by rapid periodontal destruction in healthy persons.
Achieving a positive result of medical and surgical treatment is impossible without the elimination of trau-
matic occlusion and functional overload of the periodontium. For this purpose, measures are taken to normalize

occlusion and stabilize mobile teeth.

KoaiouoBi ciioBa: nmapoOHTUT, TpaBMaTHYHA OKJII03is, BUOIPKOBE ILTI()yBaHHSI, IIMHYBAaHHSI, IPOTE3yBaHHSL.
Keywords: periodontitis, traumatic occlusion, selective grinding, splinting, prosthetics.

3axBOPIOBAaHHS TKAHMH NMApOJIOHTY € BaXKJIMBOIO
MEJIMKO-COIIaIbHOI0 MPOOJIEMOI0, XapaKTepH3yIOThCs
IIMPOKOIO TIOIIHMPEHICTIO, CTIHKO NPOTpecyounM Iie-
pebiroM 3 YacTUMHM 3arOCTPEHHSIMH Y JIFOCH YCiX BiKO-
BUX TPYIL.

CyuacHi cTpaTerii JTikyBaHHs 3aXBOPIOBaHHS TKa-
HHH T1apOJIOHTY B OCHOBHOMY BKJIIOUAIOTh MEXaHIYHE
BUAJICHHSI 3yOHOr0 KaMeHIo/mpodeciiiHa ririeHa mo-
POXHHMHH POTa, XipypridHi NpOIEeIypHd Ta CHCTEMHE
abo JIOKali30BaHE BBEJCHHSA aHTHMIKPOOHHX 3acO0iB.
OpHak JIMIIe TeparneBTUYHE JIIKyBaHHS y MMO€JHAHHI 3
XipypriuHuM BTpydYaHHSIM Ma€ HE3aJOBUIBHHHN Binma-
JeHuii eexT iJierko peruauBye. KpiM Toro, HasBHICTh
CYIYTHIX 3aXBOPIOBaHb 1 Pi3HUX €HJOT€HHHX 1 €K30-
TeHHUX (aKTOpiB PU3UKY BIUIMBA€E Ha Iepedir 3amaib-
HHUX 3aXBOPIOBaHb MNapoOOHTY, PO3BHUTOK Je(eKTiB
TBEpANX TKaHWH 3y0iB 1 BToprHHOI ajeHTi i[1,2].

JAnst TiKyBaHHsI CKJIaJHUX CTOMATOJIOTIYHHX IIPO-
0JieM y HaIMX TAIiEHTIB HEOOXiTHUN MYJIbTHIUCIIN-

mriHapaud migxig. CydacHa OpTONEeINYHAa CTOMATO-
JIOTisl JO3BOJISIE IOCSTTH BUCOKUX (DYHKI[IOHAJIBHUX Ta
€CTeTHYHUX PE3YJIbTaTiB y KOMIUICKCHOMY JIIKyBaHHI
XBOPHX.

VY cydJacHill pakTHYHIA CTOMATOJOTII IPH JIiKY-
BaHHI 3aXBOPIOBAaHb TKaHHH MapOJJOHTa BUKOPHCTOBY-
I0THCSl TP OCHOBHUX BHJIM OPTONEIUYHOTO BTPYYaHH:
— BuOipkoBe nuripyBaHHs, LIMHYBAaHHI 1 MpO-
Te3yBaHHA. 3aJIe)KHO Bi KIIHIYHOT KapTHHHU Ta BUAY
MOPYIICHb TPHUKYCy KOMOIHAIS Ta TOCTiAOBHICTh
MIPU3HAYEHHS [IUX METOAIB MOXxe OyTH pizHotO [3].

Bubipkoee winigpysanns.

KiiHiYHIM MPOSIBOM T'eHepasTi30BaHOTO MapoI0H-
TUTY € PYXJHMBICTh 3yOiB, NMpH IbOMY B OUIBIIOCTI
BUIAJKIB PO3BHUBAETHCS TPAaBMATHYHA OKJIO3isA. Ycy-
HEHHS ITyHKTiB TPaBMaTHYHOI OKJIO3ii. 3/iIICHIOETBCS
[IJISIXOM TIPOBEJICHHS BUOIpPKOBOTO NITi(pyBaHHS 3y0iB.

Bubipkose nutidyBanus 3y0iB HeoOXiaHe rpH 3a-
XBOPIOBAaHHSX MEPIOJIOHTY y BUIAJIKaX:
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— HasSBHOCTI aHOMAaJIii MPUKYCY Ta BTOPUHHHX
nedopMaltii;

— HepiBHOMIpPHOI CTHpaHHS TBEpAMX TKaHWH
3y0iB;

—  BiACYTHOCTI (i310J0Ti4HOT CTHPaHHS rOpOiB.

3aranpHi NPUHIUNN U TPOBEACHHS BUOIpKO-
BOrO 1LTi(hyBaHHS 3y0iB PH MAPOJAOHTHTI:

— nwridpyBaHHSA TBEpOMX TKaHWUH 3yOiB IPOBO-
IITh B ME)KaX TOBIII IIapy eMai;

— nwridyBaHHS TKAaHUH OKJIO31HHOT IIOBEpXHI HE
MIPOBOIATH Ha 3y0ax, sIKi yTPUMYIOTb MiKaIbBEOIIPHY
BiZICTaHb B IEHTPAIbHIN OKIIIO3ii;

— 3yOW-aHTaroHICTH B IEHTPAIbHII OKIIO3i] 1Mo-
BUHHI 30€piraT KOHTaKT.

OcHOBHI MeTO/I¥ BUOIPKOBOTO NPHUILTI(OBYBAHHS
3y0iB: MeTox B.A. Jankelson (1979) ta meton Schuyler
(1961).

ITo meToaumiti, 3anponoHoBaniii Jankelson ycysa-
IOTh TIepeIYacHi KOHTAKTH, IIO 3'SBIAIOTHCS TUTBKH
MIPY IIEHTPaJIbHOI OKKIIO3ii. BiuHi 1 mepeaHi apTUKy -
IIMOHHWE PYXU HIDKHBOI LIEJEIH M0 I METOAMII He
KOPHTYIOTb.

Merton HampaBnernii Schuyler Ha ycyHeHHS me-
perIYacHUX KOHTAKTIB, IO MEPEIIKOKAIOTh BUTBHIN
apTUKYJALIl 3yOHUX psniB npu ¢yHKil. OcoOmuBicTh
HOro ToJisirae B TOMY, L0 JIiKap KOHTPOJIIOE 1 HaIpaB-
JIsI€E MaHyaIbHO Pi3HI pyXH HIDKHBOI mienenu [1, 2].

Hlunyeannsn

[IuHyBaHHS PyXOMHX 3y0iB Ta IPOTE3yBaHHS Jie-
(exTiB 3yOHHX psNiB € HaWOUIbII JIEBUM CIOCOOOM
OPTONEANYHOTO JIKyBaHHS IO JO3BOJISIE 3HU3UTH
HMOBIipHICTH BUAaNeHHA 3y0iB. EpekTnBHIM € THMUa-
COBE IIMHYBAHHS Ta 3aCTOCYBAaHHS iMeIiaT-TPOTEe3iB 13
MIMHYIOYNMH €JIEMEHTaMH, SKi PO3BaHTaKyIOTh Mapo-
IOHT 30epekeHnx 3y0iB, 3a0e3medyroTh X HaTiiHy
iIMMOOLTI3aMlif0, BITHOBIIOIOTH Oe3MepepBHICTh 3y0-
Horo pany, ¢yukiiro 3LIC Ta ecrernuni Hopmu [4]. Sk
METOJl THMYacOBOTO IIMHYBAaHHS 3aCTOCOBYHOTHCS
pi3Hi  Monudikaii BOJOKOHHO-3aJre3MBHUX  KOH-
CTPYKLiil mpsiMOoro BUroTOBIIEHHs. [Ipu TskKiid hopmi
MapOJIOHTUTY, BEJIMKUX BKIIIOYEHHX Ta KIiHIEBHX Jie-
(exTax 3yOHHX pSIiB BHKOPHCTOBYBATH IMHHYIOUI
OroreNnbHI KOHCTPYKIIi, B TOMY YHCIIi 3 €KCTPAKOPOH-
KOBUMHU aTauMeHamu [5, 6].

IMmoO6inmizarii mpupogHUX 3y0iB TOCATAIOTH 32 J10-
MIOMOTOI0 TUMYAaCOBHX 1 TMOCTIHHMX HIMHYIOUHX ara-
pariB, IKi MOXYTh OyTH 3HIMHUMHU 1 He3HIMHNMH [ 1, 7].
[TepeBaror HE3HIMHUX ILIUH € T, 1110 BOHH CTBOPIOIOTH
JKOPCTKY cucTeMy (ikcallii, ska He J03BOJISIE IepeBaH-
Ta)KyBaTH MAPOIOHT BEPTUKAIBLHUM 1 TOPU30HTAILHUM
HaBaHTaXCHHsM [8].

Buan He3HIMHMX  IIMH: KIJbLiEBAa  IIIMHA,
HamiBKIiJIblIeBA LIMHA, KOBMA4YKOBAa IHHA, BKIJIQJIKOBA
IIMHA, IHTEepJeHTalbHA IIMHA Ta iHII. BapiaHTiB mmu-
HYBaHHS HE3HIMHUMH KOHCTPYKIISIMU JOCUTH OaraTto,
1110 JTO3BOJISIE JIIKApI0 BUOPATH METOAMKY 3aJIeKHO Bif
0co0JIMBOCTEH 3aXBOPIOBaHHSI KOHKPETHOTO TAaIliEHTa
[1,9, 10].

Bunn 3niMHUX muH: muHa EnpOpexrta, mmHa
Enpbpexra 3 T-nogiOHMMK KJIaMepaMu y JUISHIN T1e-
penHix 3y0iB., 3HIMHA IITMHA 3 JINTOIO KAIO0 Ta iHII,

BucHoBok

Kittou 1o ycminrHoro JIikyBaHHS MAIiEHTIB i3 ma-
TOJIOTIEF0 TKAHWH MApPOJIOHTA MOJIATAE B PAHHIH JIiarHO-
CTHIII 3aXBOPIOBAHHS Ta PETEIHHOMY JIKYBaHHI 3 BU-
KOPHUCTaHHSM PI3HUX METOMIB JIIKyBaHHS, 3 IOJANb-
IO PETEIBHOIO MIATPUMYIOUOI0 TEPAIIE0 TPOTATOM
YCBOT'O JKUTTS.
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The article highlights the issue of the purpose, content and means of moral education in folk pedagogy. A

theoretical analysis of scientific literature is provided.
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Formulation of the problem . Preschool age is
the most important period of human life, not prepara-
tion for future life, but real, bright, original, unique life.
And the kind of person today's kid will become largely
depends on what his childhood was like, what was the
upbringing of a preschooler.

In order to revive the national spiritual and moral
values lost in the past, it became necessary to turn to
the folk roots, on which more than one generation of
Ukrainians was raised, such as: Love (to God, people,
Motherland), Faith, Hope, Honesty, Humanism, Re-
spectful attitude towards people , Justice, Mercy. There
is a noticeable interest in the pedagogical experience of
the Ukrainian people, which is explained by many fac-
tors: the availability of folk-pedagogical content for the
general public in society, in particular for preschoolers;
its applied direction; harmony with the everyday spir-
itual needs and interests of parents and children; inex-
haustible educational potential.

The purpose of the article: to analyze the content
of folk pedagogy, its forms, methods and means, to
identify the possibilities and ways of their use in the
education and upbringing of children with special edu-
cational needs in the conditions of a modern preschool
education institution.

Analysis of recent research and publications. H.
Vashchenko considered the education of a person based
on the principles of Christian morality and the spiritual
achievements of the Ukrainian people. He concludes
his textbook "Educational Ideal” with the words: "Fos-
tering their best traditions, fighting for their independ-
ent state, Ukrainian youth must at the same time not
only cherish universal ideals, but also actively fight for
them" [1, 182].

Presenting main material. In Ukraine, the term
“children with special needs” is widely used, which is
a literal translation of the English term “children-with
special needs”. In the minds of our society, the meaning
of the term does not mean which, however, “needs” are
important, which ones are “special” (or special), and
which ones are not. At the same time, the concept of
“special social needs” includes psychological and ped-
agogical aspects.

The term “individuals with special needs” was
coined in the Declaration of Salamanca, which means
that “special needs” apply to all individuals whose

needs lie in various physical or mental disabilities or
difficulties, connected with the beginnings.

Particular light needs — this means the need for the
minds necessary for the optimal implementation of cur-
rent and potential abilities (physical, cognitive, mental,
emotional-volitional, social etc.), which can This is to
show a child with limited capabilities in the process of
learning.

If we are talking about inclusive education, then
the education of children with special educational
needs, we are talking about a change in the basic prin-
ciples of education, which in the first place can accom-
modate special educational needs.

In general, to address the special needs of children,
a comprehensive psychological and pedagogical as-
sessment of the development of a child is carried out -
this is the process of collecting and interpreting com-
plex and clear information about the peculiarities of the
development of a child from met. It is tailored to spe-
cific lighting needs, including intelligence, and detailed
recommendations for lighting programs, organization
of the educational environment, the particularities of
the organization of psychological and pedagogical, cor-
rectional and developmental services, including the po-
tential capabilities of the child. A comprehensive psy-
chological and pedagogical assessment of a child’s de-
velopment is carried out by faculties of inclusive
resource centers and is the final result of the assessment
process, which guides faculties of the IRC, teachers and
fathers to determine optimal development This route is
for children with special lighting needs.

The main tasks of a comprehensive psychological
and pedagogical assessment of child development are:

— meeting special lighting needs;

— identification of the characteristics of the
child’s development, ii strong and weak sides;

— development of recommendations for the or-
ganization of provision of psychological-pedagogical,
correctional and developmental services to children, as
well as recommendations for educational programs for
children, features of the organization of educational
services, needs in Individual development programs;

— development of recommendations for organiz-
ing the educational process of children for the educa-
tion administration, pedagogical workers, fathers or le-
gal representatives of children.
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The Law of Ukraine “On Lighting” indicates that
those with special lighting needs will require additional
steady and timely support in the lighting process in or-
der to ensure the right to lighting, with Acceptance of
development of specialness, improvement of health and
quality of life, improvement of level of participation in
life hulks. The reorientation of the educational process
on a national basis led to the adoption of a number of
documents that, at the theoretical level, shed light on
this problem. Many scientists and practitioners are
looking for the best option for pedagogical influence on
the formation of a personality that would correspond to
the ideal of a Ukrainian. We believe that the solution to
this problem is possible taking into account the peda-
gogical experience of previous generations in the mat-
ter of training and education of the new generation.

For our research, the fundamental works of the
prominent Ukrainian teacher M. Stelmakhovich are of
great importance.

One of the main ones factors in the formation of
personality is heredity. Long-term observations con-
vince us that not only certain physical characteristics
are inherited (it is not by chance that they say: "the fa-
ther was dug up" or "the mother was dug up", i.e. "the
same as the father”, "the same as the mother" ), natural
predispositions of some abilities or properties, but also
some character traits ( Like a potion, like a seed; Like a
dam, like a mill: like a father, like a son; Like a bush,
like a viburnum, like a mother, like a child ). However,
most personality traits are not inherited, but acquired,
in particular, in the process of education.

Folk pedagogy considers the environment - the
state of relationships in the family - as the most im-
portant factor influencing the personality ( As the family
has a harmonious life, so the child will grow up to the
path; What is the treasure , when the family is in order;
Father's and mother's prayer and with the sea throws
out, and curses are drowned in puddles ), everyday life
( Whoever you deal with, that’s what you get; Every
bird sings its own song and has its own nest ), customs
and traditions ( What is the land, then the custom, what
is the side, then the news ), material condition ( Every-
one likes his own corner; It will not be luxurious, but
cozy; Good bedding and straw at home ), living condi-
tions ( It is good to caress children there, where the
stove is big and there is someone to cook ), social envi-
ronment of the child ( The community is a big man), etc.

Such a powerful factor in the formation of person-
ality as education is clearly defined in popular ideas (
Not the parents who gave birth, but those who raised;
A stone is polished, but a person is educated;) All the
named factors are considered by folk pedagogy as
equally important, but in different situations each of
them can become decisive [6, 38-39].

Retrospective analysis of the source base proves
that the focus of Ukrainian folk pedagogy has always
been the child, and folk pedagogy has never approved
of childlessness, because " a good father has a house
full of children™ . The credo of folk pedagogy is eudae-
monism: the natural right of every person to life, to the
realization of their abilities, to happiness - to fate (" It
was my mother's will not to give those eyebrows. It was

my mother's happiness to give my destiny!"). Thanks to
the original pedagogical system, each nation repro-
duces and continues itself, its spiritual culture, life and
production experience in children. All this, as well as
many other factors, gives the full right to consider folk
pedagogy as a leading source of development of a
highly spiritual system of family and public education
and pedagogical science, and with them, a national in-
stitution of preschool education and a democratic civil
society, which our state is currently building.

Considering education as a process of preparing
the younger generation for life, folk pedagogy placed
moral education in the first place. This opinion is con-
firmed by a number of proverbs: Someone else's soul is
a dark forest; Pure morality is better than any necklace
; Do not do to a friend what you do not like; Do not run
ahead of people, and do not lag behind people ; Be hon-
est, don't praise yourself, don't insult others, etc. Work,
in turn, was considered as a means, as well as a method
of moral education: Work feeds a man; Work feeds, and
laziness wastes; Work in grief is comforting; Happiness
does not hide in the clouds, but is earned by hard work,
etc. That is why E. Syavavko stressed that "only a per-
son who lives from his work can be highly moral in the
popular sense. Only a hardworking person has all the
other qualities of a highly moral person: honesty, truth-
fulness, sincerity" [7, 88.].

This opinion, by the way, is constantly confirmed
in Ukrainian folklore. In numerous fairy tales about
grandfather and grandmother's daughter (" Morozko ",
"About grandmother and grandfather's daughter”,
"Magic pipe", "Grandfather's daughter and the golden
apple tree”, "The golden shoe") it is shown how due to
laziness and unwillingness to work, grandmother's
daughter succeeds to tricks, deception. Actually, folk-
lore examples, Ye. llyin claims, "motivated me to raise
and solve the topic of work as a moral one in all litera-
ture lessons , because "the soul is obliged to work" [3,
43].

According to the traditions of folk pedagogy, a
child should learn the first moral norms in the family.
It was here that children were taught from the youngest
age: respect the elder, give him primacy in everything ,
respect old age, do not neglect the advice of the elders.
Ethnographers note a kind of subordination in the life
of large families. So, when everyone sat down at the
table and ate from the same bowl, the oldest member of
the family was the first to pick the dish, then everyone
else, giving priority to the oldest. When one of the
children tried to break this rule, he was punished
immediately at the table (an older child hit him on the
head with a spoon). Ukrainians usually call father,
mother, older family members and generally older
people by "Vy". Children should politely greet elders,
bow when meeting, and boys should remove their
headgear. This way of life had a huge positive impact
on the formation of children's morality. As E. Syavavko
notes , in such conditions " the child gets used to the
idea that in society the one whose participation in
socially useful work is greater, who can do more for
others, who has more experience, receives a greater
reward" [7, 87]. It is precisely this feature of folk
pedagogy that should be paid more attention in modern



Sciences of Europe # 130, (2023)

43

education, in particular, of older preschoolers, because
nowadays children get all the best, and that in the first
place. This, unfortunately, develops children's
selfishness, which sometimes has undesirable
consequences at an older age.

Moral education of younger generations is carried
out by folk pedagogy with the help of certain means,
which, according to M. Stelmakhovich , “should be un-
derstood as the type of activity, phenomenon or object
that can influence the personality in a certain direction”
[6, 50].

According to V. Mosiyashenka , the leading
means of folk pedagogy are: "native language, oral folk
art, national mythology and symbolism, folk art, na-
tional traditions, customs and rites, folk games, toys,
rituals and celebrations, direct personal work, nature, a
lullaby, skits, stories, fairy tales, ditties, consolations,
jokes, invocations , the atmosphere of a native Mivka,
the example of elders, children's amateur activities ,
folk aphorisms , proverbs, sayings " [4, 15]. In these
means , national morality and norms of coexistence are
embodied, following which and passing them down
from generation to generation, Ukrainians developed in
themselves the traits of national character, national
character, which served as the basis of their life activi-
ties throughout the ages.

Among the above-mentioned means, oral folk art,
in particular children's folklore, is characterized by an
extremely large educational and developmental poten-
tial. "Traditional children's folklore," - notes G. Dov-
zhenok , "like no other part of folk creativity, had a
clearly demonstrated practical meaning, forming an in-
tegral part of practical folk pedagogy.” He contributed
to the implementation of the main functions of educa-
tion as a whole: care for the physical and moral health
of the younger generation, development of mental abil-
ities and preparation for useful activities of young
members, working groups of society " [2, 4].

The purpose of using folklore is to enrich the
speech of preschoolers, to prepare them for a better per-
ception of artistic works , to expand the range of their
interests, to attract the younger generation to the origins
of folk traditions, to form the ability to learn, to create
conditions for a conscious choice of a future profession
and life path, neglect the spiritual world of a young per-
son.

The modern stage of folklore development is char-
acterized by such main features as pronounced regional
affiliation and historical concreteness; close relation-
ship with history; originality and relevance; high edu-
cational potential.

Taking into account the above-mentioned features
of folklore, we have reason to say that it is their signif-
icance that prompts teachers to make practical use of
the inexhaustible wealth of oral folk creativity in the
modern educational process. Today, the artistic value
of folk poetic works is recognized by many scientists,
the educational value of any folklore genre has long
been appreciated by outstanding teachers of the past
and leading methodologists of the present, which is
confirmed by their inclusion in books for reading, use
in preschool practice, and children's leisure time.

Particularly high educational potential is charac-
teristic of lullabies, nursery rhymes , tongue twisters,
counters, riddles, the theme of which is the unity of man
with nature, the wish for a child to grow up to be a good
person, a beautiful craftswoman, to live in work and
find happiness in the family.

Research by N. Sivachuk confirms that the lullaby
can be called "the first encyclopedia of Ukrainian stud-
ies, because it introduces the child to the world of the
native ethnic group, its language, religion, history, cul-
ture, morals, customs, through it the child gets the first
ideas about national ideals, about good and evil" [5,
53], about what is "possible" and "impossible". Accord-
ing to the researchers, special informativeness about the
moral laws of Ukrainian society is contained in lulla-
bies, in which many episodes are associated with ani-
mals close to the child (the image of a bull, a mouse, a
bee, a kitten, a purring cat, a gray cat), through the as-
sessment of whose actions, instruction is expressed .

Satire and humor occupy a large place in Ukrain-
ian folk art. We already meet humorous works in chil-
dren's folklore. Such is the song "Crane", which has no
end, because it repeats the same thing with which it be-
gan; a song about the "White-sided Magpie", which
cooked and gave porridge to the children, but did not
give porridge to the lazy and careless shirtless man, etc.

In children's folklore, such a genre as fairy tales,
in which implausible stories are told, has become wide-
spread, and this strengthens children's understanding of
what can be real in life, and what is invented. Let us
cite, for example, one of these fables: "I went to shake
pears on the willows. | shook it, caught crucians, took
it to the bazaar, sold a dozen of honey, recruited a reti-
nue, sewed boots and still wear them.™ In our opinion,
it contributes to the formation of truthfulness and sin-
cerity in preschoolers.

Ukrainian proverbs and sayings figuratively ex-
press the basic principles and norms of the people's life
("Itis good to live where one sows and plows in a group
", "It is better to do good than to say good", etc.), there-
fore they are called the national moral code. In addition,
they have accumulated high wisdom of the people (con-
clusions from observations, moral assessment of ac-
tions and deeds, encouragement of good and punish-
ment of evil). Unlike other types of oral folk art,
proverbs and sayings are as often as possible related to
everyday life, accessible to the widest strata and do not
require special circumstances and a wide audience. It is
not for nothing that the name itself indicates that
proverbs are used "on the word", on occasion, that is,
when it is necessary to emphasize, underline, highlight
the main idea from everything said before and always
have a practical meaning, serve as ready-made
formulas and rules, the ultimate goal which are
education of appropriate actions and actions of a
person, his character. This genre serves as a kind of
code of moral behavior, in which you can find advice,
support, and condemnation (" You like to ride, you also
like to drive sleds"; "A full ear of corn bends to the
ground, and an empty one fights against it"; "A bee
stings with its sting, and a person - in a word").

Let us emphasize that in folk pedagogy there were
no educational means far from real life, and therefore
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the requirements set forth in proverbs for the spiritual
and physical state of the individual expressed the ideal
of moral education, its ultimate goal . Actually, this is
what gives grounds for their most active use as a means
of moral education of children (" Pure morality is better
than any necklace").

Undoubtedly, a fairy tale is the most wonderful
thing that has the opportunity to operate with a great
educational potential in the moral direction of a young
listener or reader. As a rule, a certain moral idea is em-
bedded in a fairy tale - the condemnation of evil, the
victory of good, the glorification of work, justice, and
bravery. In addition, the establishment of moral laws of
life is its main idea. Moral norms and principles, ethical
and aesthetic ideals of the people are vividly expressed
init.

V. Sukhomlynskyi theoretically substantiated and
confirmed in practice that "a fairy tale is inseparable
from beauty, it promotes the development of aesthetic
feelings, without which the nobility of the soul, heart-
felt sensitivity to human misfortune, grief, and suffer-
ing are unthinkable. Thanks to the fairy tale, the child
gets to know the world not only with his mind, but also
with his heart” [7, 43]. In his opinion, a fairy tale is a
beneficial and irreplaceable source of fostering love for
the Motherland. The educational potential of the fairy
tale is determined by its rich language: it is singing, po-
etic, full of metaphors and similes, proverbs and say-
ings, very apt and instructive. All this makes the fairy
tale an effective means of raising and teaching children
of different ages, including children with special edu-
cational needs. A notable feature of a fairy tale is that it
can depict the surrounding world of people, their ac-
tions and destinies in an exciting way and with accessi-
ble artistic means , as well as show in a short time what

this or that action of the hero leads to, gives an oppor-
tunity for 15- 20 minutes to try on yourself and experi-
ence someone else's fate, other people's feelings, joy
and sorrow. This is a unique opportunity to perceive,
"lose" life situations without harming one's own health
and fate, putting the fairy tale on a par with the most
effective means of educational work with older pre-
schoolers

Conclusions . Further prospects for solving the
problems of moral education, as evidenced by the anal-
ysis, require the search for new, most effective ways or
rethinking of already known and most effective folk-
pedagogical means.
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The article is devoted to the study and analysis of an interdisciplinary approach in the process of training
future teachers of the computer profile for vocational and technical education institutions. Considering the essence
of this approach, the article focuses on the integration of various knowledge and skills from various fields, which
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Statement of the problem. In the modern world,
computer literacy and skills are becoming increasingly
important in various fields, including vocational and
technical education. Computer-profiled educators must
possess both technical knowledge and pedagogical
skills to effectively teach future computer-profiled ed-
ucators for vocational and technical education institu-
tions (VTEIs). An interdisciplinary approach in the
training of these educators can offer numerous ad-
vantages but also presents certain challenges. The sci-
entific problem addressed by this article is how to best
implement an interdisciplinary approach in the prepa-
ration of future computer-profiled educators for voca-
tional and technical education institutions, what ad-
vantages it can provide, and what challenges may arise
during this process.

Analysis of recent studies and publications. In
recent years, the necessity of an interdisciplinary ap-
proach in the training of future computer-profiled edu-
cators for vocational and technical education institu-
tions has become increasingly evident. Several studies
conducted by Ukrainian researchers have explored the
advantages and challenges of this approach. This article
will analyze the results of these studies and examine the
current state of interdisciplinary training for educators
in Ukraine.

The problems of professional training of future
teachers of the computer profile were dealt with by
many scientists, in particular Alekseeva H., Antonenko
O. [1], Horbatyuk R.M. [2], Kabak V.V. [3], Ko-
valenko O.E., Bryukhanova N.O., Melnychenko O.O.
[4], Kruglyk V.S., Osadchiy V.V. [5], Lishchyna V. O.
[7], Mazur I.-S. V. [9], Khomenko V. G. [11] and oth-
ers. The analysis of the works showed the lack of ac-
ceptable technologies for the formation of the content
of the disciplines of professional training of future
teachers of the computer profile, which would take into
account the specifics of the dynamic field of infor-
mation and communication technologies (ICT) and an
interdisciplinary approach. The research conducted by
V. Kruglyk and V. Osadchy examines the issues of pro-
fessional training for future programmers in the context
of implementing an interdisciplinary approach. The

study provides a description of the specifics of the fu-
ture professional activities of programmers, using three
types of professions based on the object of work ("hu-
man-technology,” "human-symbolic system,” "human-
human™). The application of an interdisciplinary ap-
proach in the professional training of future program-
mers is considered as part of the process of shaping
their professional competence through the implementa-
tion of connections with disciplines in the fields of hu-
manities, socio-economic studies, mathematics, and
natural sciences.

Despite attempts to implement an interdisciplinary
approach in the training of future computer-profiled ed-
ucators for vocational and technical education institu-
tions, the current state of education preparation in
Ukraine remains largely specialized. According to the
report from the Ministry of Education and Science of
Ukraine, education programs for learners are focused
on individual disciplines such as computer science or
vocational and technical education, rather than integrat-
ing these disciplines. However, the report notes ongo-
ing efforts in Ukraine to develop interdisciplinary train-
ing programs for educators.

Objectives of the article. The aim of this article
is to explore the advantages and challenges of an inter-
disciplinary approach in the training of future com-
puter-profiled educators for vocational and technical
education institutions. This article seeks to provide an
in-depth analysis of the benefits and issues associated
with this approach and to offer recommendations for its
effective implementation. By achieving these goals, the
article aims to contribute to the ongoing discourse re-
garding the importance of an interdisciplinary approach
in the preparation of future computer-profiled educa-
tors for vocational and technical education institutions.
It also aims to provide ideas and recommendations for
educators and institutions seeking to adopt this ap-
proach.

The main material of the research. Interdiscipli-
nary education refers to an educational approach that
integrates knowledge and skills from different disci-
plines or fields of study. In the context of vocational
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and technical education with a computer profile, inter-
disciplinary training involves combining technical
knowledge of computer hardware, software, and pro-
gramming with pedagogical skills for effective teach-
ing of vocational and technical education learners.

The interdisciplinary approach in the preparation
of future computer-profiled educators for vocational
and technical education institutions (VTEISs) offers sev-
eral advantages. Here are some of them:

Comprehensive Education: The interdisciplinary
approach ensures a more comprehensive education that
integrates technical knowledge of computer hardware,
software, and programming with pedagogical skills for
effective teaching in vocational and technical educa-
tion. This helps educators develop a deep understand-
ing of the needs and challenges their students face in
both technical and pedagogical aspects.

Enhanced Teaching Strategies: Through the inte-
gration of technical and pedagogical knowledge, edu-
cators can better understand various learning styles of
education learners and develop teaching strategies that
align with their individual needs. This can lead to more
effective teaching and improved learning outcomes for
education learners.

Collaboration: The interdisciplinary approach
fosters collaboration among different departments
within an institution. This enables the exchange of
ideas and the development of new approaches that can
be beneficial for both educators and education learners.
Collaboration can also lead to the creation of innovative
technologies and teaching methods that enhance in-
struction and learning in this field.

Staying Informed about New Technologies: The
interdisciplinary approach encourages educators to stay
informed about new technologies and teaching method-
ologies, which is crucial in a field that is constantly
evolving. This helps educators adapt to emerging tech-
nologies and teaching methods, providing future com-
puter-profiled educators with the most current and ef-
fective instructions.

Professional Development: The interdisciplinary
approach encourages ongoing professional develop-
ment for educators —a commitment to lifelong learning.
By staying informed about new technologies and teach-
ing methodologies, educators can continuously refine
their skills and knowledge, ultimately benefiting both
the educators themselves and education learners.

Overall, the interdisciplinary approach in the prep-
aration of future computer-profiled educators for voca-
tional and technical education institutions (VTEIS) pro-
vides a more comprehensive education, improved
teaching strategies, collaboration, promotes staying in-
formed about new technologies, and encourages con-
tinuous professional development. These advantages
ultimately benefit educators, education learners, and in-
stitutions alike.

While the interdisciplinary approach in the prepa-
ration of future computer-profiled educators for voca-
tional and technical education institutions (VTEIS) of-
fers numerous advantages, there are also challenges and
issues that may arise during its implementation. Here
are some of them:

Resistance to Change: Some educators may resist
change and prefer traditional teaching methods that fo-
cus solely on technical knowledge. This can complicate
the implementation of the interdisciplinary approach,
which requires a willingness to integrate various fields
of study.

Lack of Resources: Implementing the interdisci-
plinary approach may require additional resources,
such as materials and equipment, which may be una-
vailable. This can make it challenging to provide com-
prehensive education that combines both technical and
pedagogical knowledge.

Integration of Different Disciplines: Integrating
various fields of study requires a high level of collabo-
ration and communication among educators, which can
be challenging to achieve. It may be difficult to recon-
cile different teaching strategies and approaches, and
educators may find it challenging to understand each
other's perspectives and experiences.

Time Constraints: Integrating different fields of
study may demand additional time and effort, which
can be challenging to accommodate within the existing
curriculum. Educators may struggle to balance tech-
nical content with pedagogical aspects, potentially
leading to an unbalanced curriculum that does not ade-
quately prepare education learners for their future pro-
fession.

Lack of Preparedness: Educators may lack the
necessary training and professional development for
the effective implementation of an interdisciplinary ap-
proach. They may not possess the skills or knowledge
required to integrate various fields of study, leading to
ineffective teaching and learning outcomes.

In summary, implementing an interdisciplinary
approach in the preparation of future computer-profiled
educators for vocational and technical education insti-
tutions can be challenging due to resistance to change,
resource constraints, integration of different disci-
plines, time limitations, and the lack of proper educator
preparation. To ensure the success of the interdiscipli-
nary approach in professional and technical education,
it is crucial to address these challenges and problems
through effective communication, collaboration, and
professional development.

Implementing an interdisciplinary approach in the
training of future computer science teachers for voca-
tional and technical education institutions can be a dif-
ficult task, but there are several recommendations that
educational institutions and educators can follow to ef-
fectively implement this approach:

Provision of adequate resources: Institutions
should ensure that faculty have access to the necessary
resources, such as materials and equipment, to imple-
ment an interdisciplinary approach effectively. This
could include providing additional funding or partner-
ing with industry to ensure educators have access to the
latest technology.

Providing professional development: Institutions
should provide ongoing professional development for
faculty to help them develop the necessary skills and
knowledge to effectively implement an interdiscipli-
nary approach. This may include holding seminars,
conferences, or online training courses to keep faculty
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up-to-date on the latest technology and teaching meth-
ods.

Foster collaboration: Institutions should foster a
culture of collaboration among faculty to ensure effec-
tive integration of different fields of study. This may
involve creating opportunities for faculty to work to-
gether, such as joint planning sessions or interdiscipli-
nary teaching teams.

Creating a balanced curriculum: Institutions
should create a curriculum that balances technical con-
tent with pedagogical content. This may involve inte-
grating teaching courses into the curriculum or provid-
ing professional development to help teachers develop
the necessary teaching skills.

Foster a culture of innovation: Institutions should
foster a culture of innovation by encouraging faculty to
experiment with new learning strategies and technolo-
gies. This may involve providing faculty with opportu-
nities to attend conferences or participate in research
projects to help them stay abreast of the latest innova-
tions in the field.

Conclusions. In general, the implementation of an
interdisciplinary approach in the training of future
teachers of the computer profile for vocational and
technical education institutions requires the concerted
efforts of institutions and educators. By providing ade-
quate resources, professional development, fostering
collaboration, creating a balanced curriculum and fos-
tering a culture of innovation, educational institutions
and teachers can effectively implement an interdiscipli-
nary approach and provide their learners with a well-
rounded education that combines technical and peda-
gogical knowledge.
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This article examines the use of epistrophe, a rhetorical technique involving the repetition of phrases or words
at the end of successive clauses, across different mediums and eras, focusing on Abraham Lincoln's speeches and
Kurt Cobain's lyrics. The study contrasts how epistrophe enhances emotional and rhetorical appeal in both political
oratory and music. Findings indicate that while epistrophe unifies and reinforces themes in Lincoln's speeches, it
intensifies emotional expression in Cobain's lyrics. The article suggests further research into other rhetorical de-
vices and the cultural significance of epistrophe. This study underscores the adaptability and impact of epistrophe

in diverse communicative contexts.

Keywords: Epistrophe, Rhetorical Devices, Literature Analysis, Music Analysis, Abraham Lincoln, Kurt
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Introduction

Epistrophe, also commonly referred to as
epiphora, is a rhetorical device marked by the deliber-
ate repetition of a word or phrase at the end of succes-
sive clauses or sentences. This technique has played a
pivotal role in shaping literature and public speaking
throughout history. Its origins can be traced back to
classical rhetoric, where it was employed by renowned
orators and writers to leave a lasting impression on their
audiences.

The power of epistrophe lies in its ability to create
a sense of rhythm and cadence in speech or text. This
rhythmic repetition not only enhances the aesthetic
quality of the language but also serves to underscore the
importance of the repeated phrase, making the overall
message more memorable. In oratory, this can be par-
ticularly effective in driving home a point or in empha-
sizing a central theme of the speech. In literature, it
adds a lyrical quality to prose or poetry, enriching the
narrative structure and engaging the reader more
deeply.

Moreover, epistrophe is often employed to evoke
strong emotional responses from the audience. By re-
peatedly drawing attention to a specific idea or emo-
tion, speakers and writers can amplify the intended
emotional impact of their message. This can range from
stirring feelings of passion and patriotism in political
speeches to evoking empathy and introspection in liter-
ary works. The repetition can also serve to create a
sense of unity and cohesion in the narrative, linking dis-
parate parts of a speech or a story around a common
theme or emotional thread. Historically, epistrophe has
been used by a diverse range of figures, from ancient
Greek philosophers to modern-day politicians and po-
ets, demonstrating its versatility and enduring appeal.
Its effectiveness in both spoken and written form makes
it a unique and powerful tool in the arsenal of rhetorical
strategies.

In summary, epistrophe stands out as a significant
and influential device in rhetoric and literature. Its abil-
ity to enhance the rhythmic quality of language, to em-
phasize key themes and ideas, and to elicit emotional

responses makes it an invaluable technique in the art of
effective communication (Smith, 2018).

Context Setting

The application of epistrophe extends across a di-
verse array of contexts, showcasing its versatility as a
rhetorical tool. From the compelling oratory of histori-
cal figures such as Abraham Lincoln to the poignant
and emotionally resonant lyrics of musicians like Kurt
Cobain, epistrophe has demonstrated its capacity to en-
hance communication and evoke deep emotional re-
sponses.

Abraham Lincoln, renowned for his eloquent and
impactful speeches, often employed epistrophe to rein-
force the gravitas and urgency of his message. His Get-
tysburg Address, for instance, is a quintessential exam-
ple of how epistrophe can be used to unite an audience
around a shared theme or sentiment. The repeated
phrase “of the people, by the people, for the people” not
only emphasized the democratic principles that Lincoln
sought to uphold but also created a rhythmic cadence
that made the speech memorable and emotionally pow-
erful. On the other end of the spectrum, Kurt Cobain,
the frontman of Nirvana, utilized epistrophe in a vastly
different context. His lyrics, known for their introspec-
tive depth and raw emotion, often featured the repeti-
tion of key phrases at the end of lines. This use of epis-
trophe served to highlight the personal struggles and so-
cietal issues Cobain sought to express through his
music. The repetition in his lyrics created a haunting
echo that resonated with listeners, amplifying the emo-
tional intensity of his songs.

These examples demonstrate the wide-reaching
impact of epistrophe across different eras and genres.
In both oratory and music, epistrophe has played a cru-
cial role in shaping how messages are conveyed and re-
ceived. Whether in the structured format of political
speeches or the more fluid and expressive medium of
music lyrics, epistrophe has been instrumental in en-
hancing the emotive power and persuasive force of
communication. It bridges the gap between speaker and
audience, writer and reader, creating a shared experi-
ence that is both impactful and enduring.


https://doi.org/10.5281/zenodo.10352428

Sciences of Europe # 130, (2023)

49

Thus, the use of epistrophe in literature and public
speaking, exemplified by figures like Lincoln and Co-
bain, highlights its enduring significance in the art of
rhetoric. This rhetorical device has not only shaped his-
torical speeches and modern lyrics but has also become
a staple in crafting influential and memorable narra-
tives, cutting across various eras and genres (Johnson
& Johnson, 2020).

Thesis Statement

This article posits that epistrophe is not merely a
decorative figure of speech but a potent tool in convey-
ing emotion and reinforcing messages. Its repetitive
structure serves to hammer a point home, leaving an in-
delible imprint on the listener's or reader’s mind. This
is particularly evident in the works of figures like Lin-
coln and Cobain, where epistrophe has been used to
great effect, bridging the gap between political rhetoric
and artistic expression.

Research Question 1

One of the research questions this article explores
is: How has epistrophe been effectively employed in
historical speeches, particularly those of Abraham Lin-
coln? Lincoln’s speeches provide classic examples of
how epistrophe can be used to create a lasting impact,
uniting an audience under a shared theme or sentiment
(Williams, 2017).

Research Question 2

Another focal point is the exploration of how Kurt
Cobain's use of epistrophe in his lyrics reflects the emo-
tional depth and impact of his music. Cobain's lyrics,
marked by their introspective and often somber tone,
utilized epistrophe to underscore the emotional reso-
nance of his songs, creating a powerful connection with
the audience (Harris, 2019).

Incorporating Azerbaijan’s Literary Context

Interestingly, the use of epistrophe is not limited
to the Western literary canon. In Azerbaijani literature,
this device has been used to encapsulate the rich cul-
tural and historical narratives of the region. For exam-
ple, in Azerbaijani poetry, epistrophe is often employed
to emphasize themes of love, national identity, and his-
torical struggle, resonating deeply with the nation's col-
lective consciousness (Alisoy, 2023).

Methods

Literary Analysis

The approach to analyzing texts and speeches in
this study primarily focuses on the rhetorical device of
epistrophe. This analysis involves a multi-faceted
method that includes linguistic, historical, and cultural
perspectives.

Linguistic Analysis: This entails a close examina-
tion of the texts and speeches to identify instances of
epistrophe. Each occurrence will be analyzed for its
syntactic structure, word choice, and placement within
the text or speech. This analysis will provide insight
into how the repetition of phrases or words at the end
of clauses contributes to the overall rhythm, tone, and
emphasis of the piece (Greenbaum & Quirk, 2019).

Contextual Analysis: Here, the historical and cul-
tural context in which each text and speech was written
or delivered will be considered. This includes under-
standing the socio-political climate, the author's or
speaker's background, and the intended audience. Such

an analysis helps to understand the impact and signifi-
cance of epistrophe within the specific context (Brown,
2021).

Emotional and Psychological Analysis: This as-
pect focuses on how epistrophe affects the emotional
response of the audience. It will involve examining the
emotional tone of the text or speech and how the repe-
tition of certain phrases or words enhances this tone.
This analysis will be supported by studies in psychol-
ogy and emotional response to literary devices (Khan
& Smith, 2020).

Thematic Analysis: This involves exploring the
themes conveyed through the use of epistrophe and
how they contribute to the overall message of the text
or speech. Themes such as freedom, loss, despair, or
hope, often highlighted through epistrophe, will be an-
alyzed for their significance and impact (Taylor, 2018).

Comparative Analysis

The comparative analysis will examine the use of
epistrophe across different eras and genres, focusing on
the speeches of Abraham Lincoln and the lyrics of Kurt
Cobain, while also drawing parallels with Azerbaijani
literature. Cross-Era Analysis: This will involve com-
paring the use of epistrophe in different time periods.
For example, Lincoln's 19th-century speeches will be
compared with Cobain's 20th-century lyrics. This com-
parison aims to understand how the use of epistrophe
has evolved over time and how its impact and effective-
ness have varied across historical contexts (Johnson &
Johnson, 2020).

Cross-Genre Analysis: Here, the use of epistrophe
in different literary and artistic genres will be com-
pared. While Lincoln's speeches represent political or-
atory and public discourse, Cobain's lyrics represent
modern music and personal expression. Additionally,
the inclusion of Azerbaijani literature provides an in-
sight into the use of epistrophe in a different cultural
and linguistic context (Aliyev, 2021). Stylistic Compar-
ison: This involves comparing the stylistic features of
epistrophe in different works. Factors such as the fre-
quency of epistrophe, the types of words or phrases re-
peated, and the length of the repeated segments will be
analyzed. This comparison seeks to understand the di-
verse ways in which epistrophe can be employed to
achieve various rhetorical effects (Smith, 2018).

Impact Assessment: The comparative analysis
will also assess the impact of epistrophe in different
contexts. This includes evaluating how effectively epis-
trophe conveys emotions, reinforces messages, and res-
onates with the audience in each case (Harris, 2019).

In summary, the literary and comparative analysis
methods applied in this study will provide a compre-
hensive understanding of how epistrophe functions as a
rhetorical device across different contexts, eras, and
genres, with a particular focus on contrasting its use in
the works of Abraham Lincoln, Kurt Cobain, and Azer-
baijani literature.

Results

Detailed Analysis of Lincoln's Speeches

Abraham Lincoln's mastery in using epistrophe is
prominently displayed in several of his speeches, serv-
ing as a powerful rhetorical tool to emphasize his key
messages. In the Gettysburg Address, the repetition of



50

Sciences of Europe # 130, (2023)

"of the people, by the people, for the people” is not
merely a stylistic choice but a strategic reinforcement
of the speech's democratic ethos. This epistrophe reso-
nates as a call to action, reminding the audience of their
collective responsibility in upholding democratic ideals
(Foster, 2020). The repetition creates a rhythm that is
both memorable and persuasive, underlining the
speech’s overarching theme of national unity and the
principles of democracy.

In his Second Inaugural Address, Lincoln employs
epistrophe with the phrase, "With malice toward none;
with charity for all." This repetition is pivotal in rein-
forcing his vision for a post-war America, emphasizing
themes of reconciliation and healing (Johnson, 2022).
The use of epistrophe here serves a dual purpose: it not
only underscores the moral and ethical dimensions of
his message but also aids in the rhythmic construction
of his prose, making it more impactful and resonant.

Cobain's Lyrics: A Contrast in Emotional
Depth

The use of epistrophe spans a vast and varied land-
scape in the realm of communication, from the storied
speeches of historical figures to the deeply expressive
lyrics of modern musicians. This rhetorical device has
consistently proven its effectiveness in conveying pow-
erful messages and eliciting strong emotional re-
sponses. Abraham Lincoln, one of the most revered or-
ators in history, adeptly utilized epistrophe in his
speeches. His Gettysburg Address, for instance, is em-
blematic of how epistrophe can be used to reinforce and
highlight central themes. In this speech, the repetition
of “of the people, by the people, for the people” not
only punctuated his message about democracy but also
created a resonant, rhythmic echo that underscored the
importance of the statement. This repetition helped to
cement the speech in the minds and hearts of his audi-
ence, making it one of the most memorable speeches in
American history.

Contrastingly, Kurt Cobain, the lead singer and
songwriter of Nirvana, employed epistrophe in his lyr-
ics to convey a more personal and visceral experience.
In the song “Heart-Shaped Box,” Cobain repeats the
line “Hey! Wait! I've got a new complaint” multiple
times. This repetition emphasizes his feelings of frus-
tration and disillusionment, effectively conveying the
song's theme of dissatisfaction and yearning. The re-
peated lines resonate with listeners, creating a powerful
connection through shared feelings of angst and disen-
chantment.

In “Come As You Are,” another of Cobain's well-
known tracks, the phrase “As a friend, as a friend, as an
old enemy” is repeated. This use of epistrophe accentu-
ates the complexities of human relationships and the
blurred lines between friendship and animosity. The
repetition here serves to echo the song's exploration of
identity and the multifaceted nature of personal connec-
tions.

These examples from both Lincoln and Cobain
show the breadth of epistrophe’s impact. In Lincoln’s
orations, epistrophe functioned as a unifying force, en-
capsulating key political and social ideals. In Cobain’s
music, it became a medium to express personal struggle
and societal critique, connecting with audiences on a

deeply emotional level. Across different genres and
eras, epistrophe has been a powerful tool in making
speeches and lyrics more impactful, memorable, and
emotionally resonant. The ability of this rhetorical de-
vice to traverse and connect with audiences in such var-
ied contexts underscores its timeless relevance and po-
tency (Johnson & Johnson, 2020).

Cross-Era Comparative Insights

The comparison between Lincoln's and Cobain's
use of epistrophe offers insightful contrasts and simi-
larities. While both figures utilized epistrophe to high-
light key themes in their works, the context and purpose
of their usage differ significantly. Lincoln’s speeches,
characterized by their political and moral undertones,
used epistrophe to unify and inspire a nation, whereas
Cobain’s lyrics employed the same device to express
personal anguish and societal disillusionment (Brown
& Green, 2022).

This contrast not only highlights the adaptability
of epistrophe as a rhetorical device but also underscores
the varying impacts it can have depending on the con-
text. In Lincoln’s case, epistrophe serves as a unifying
force, weaving together a narrative of national identity
and purpose. In contrast, Cobain’s use of epistrophe
acts as an echo of internal turmoil and existential angst,
offering a glimpse into the personal and often painful
reflections on life and society. The use of epistrophe
across these different eras and contexts demonstrates its
effectiveness in both political oratory and personal lyr-
ical expression. It showcases how a single literary de-
vice can traverse diverse genres and historical periods,
adapting to convey a wide array of messages and emo-
tions, from the collective experience of a nation to the
individual struggles of a person.

Discussion

Synthesis of Findings

The use of epistrophe, as revealed through the
analyses of Abraham Lincoln's speeches and Kurt Co-
bain's lyrics, demonstrates a profound ability to connect
with audiences on both emotional and rhetorical levels.

Emotional Resonance: Epistrophe's repetitive na-
ture taps into the emotional core of the audience. In Lin-
coln's speeches, this repetition served as a rhythmic and
mnemonic device that heightened the emotional impact
of his words. The recurring phrases in the Gettysburg
Address and his Second Inaugural Address, for in-
stance, not only reinforced the themes of democracy
and unity but also resonated with the audience's sense
of patriotism and moral duty. This emotional connec-
tion was vital in rallying a nation during times of tur-
moil and division.

In contrast, Cobain's use of epistrophe in his lyrics
created a different kind of emotional resonance. His
repetition of phrases often highlighted the internal
struggles and societal dissonance experienced by indi-
viduals, particularly the youth of his era. The repeated
lines in songs like "Come As You Are" and "Heart-
Shaped Box" struck chords of personal introspection,
shared angst, and the search for identity, fostering a
deep connection with listeners who found their own
feelings and experiences reflected in his words.

Rhetorical Impact: From a rhetorical standpoint,
epistrophe serves as a powerful tool in emphasizing key
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messages and themes. Lincoln's strategic use of this de-
vice in his speeches was aimed at reinforcing the foun-
dational principles of the nation, thereby enhancing the
persuasive power of his oratory. The repetition of key
phrases helped to imprint these principles in the minds
of his listeners, making his messages more memorable
and influential.

Cobain's lyrics, while serving a different purpose,
also showcase the rhetorical strength of epistrophe. His
repetitive style lent a raw and emphatic quality to his
songs, emphasizing the emotional depth and underlying
messages of his lyrics. The repeated lines were not just
poetic devices but were integral in defining the tone and
mood of his music, making his artistic expression more
impactful and relatable.

Cross-Era Relevance: The use of epistrophe across
different eras and contexts, as illustrated by Lincoln and
Cobain, highlights the enduring relevance of this rhe-
torical device. Its ability to adapt to various themes and
emotions, whether in the context of political speeches
or musical lyrics, showcases its versatility. The com-
parison between these two figures demonstrates how
epistrophe can be effectively utilized to resonate with
audiences in diverse settings, from the political stages
of the 19th century to the grunge music scene of the
20th century.

In conclusion, the analysis of epistrophe in the
works of Lincoln and Cobain reveals its significant im-
pact in connecting with audiences. Whether used to
unite a nation around shared values or to express per-
sonal and societal struggles, epistrophe proves to be a
potent tool in emotional and rhetorical engagement.
This study underscores the importance of rhetorical de-
vices in literature and public speaking, highlighting
how they can profoundly influence the way messages
are received and internalized by audiences.

Implications for Literature and Music

The findings from the analysis of epistrophe in the
works of Abraham Lincoln and Kurt Cobain provide
insightful implications for both literature and music.
This rhetorical device, through its repetitive structure,
plays a significant role in enhancing the effectiveness
of communication in these fields.

In Literature: The use of epistrophe in literary con-
texts, as exemplified by Lincoln's speeches, demon-
strates its capacity to reinforce and highlight key
themes and messages. In literature, epistrophe can be a
powerful tool for authors to emphasize critical points or
to convey a particular mood. The repetition of phrases
at the end of sentences or clauses creates a rhythm that
not only enhances the aesthetic quality of the text but
also aids in reinforcing the intended message. This can
be particularly effective in persuasive writing, such as
political speeches, where the goal is to influence and
mobilize the audience. Moreover, in narrative and po-
etic forms, epistrophe can contribute to building a sense
of climax or emotional intensity, deeply engaging the
reader.

In Music: In the realm of music, as seen in Co-
bain's lyrics, epistrophe plays a crucial role in establish-
ing a connection with the audience. By repeating key
phrases, songwriters can create a memorable hook that

resonates with listeners. This repetition can also am-
plify the emotional depth of a song, allowing artists to
express complex feelings and ideas in a way that is both
impactful and relatable. In genres like rock, where emo-
tional expression is often central, epistrophe can be par-
ticularly effective in conveying the artist’s inner world
and connecting with the audience on a deeper level.

Conclusion

The exploration of epistrophe in the speeches of
Abraham Lincoln and the lyrics of Kurt Cobain reveals
the profound impact of this rhetorical device in both lit-
erature and music. Epistrophe, by virtue of its repetitive
nature, serves as a powerful tool in enhancing the emo-
tional and rhetorical appeal of communication.

In literature, particularly in the context of political
oratory, epistrophe acts as a mnemonic and persuasive
device, reinforcing key messages and themes. Lincoln's
speeches demonstrate how epistrophe can be used to
unify a narrative and resonate with the audience's val-
ues and emotions, thereby making the content more
memorable and influential.

In music, epistrophe’s role is pivotal in deepening
the emotional connection between the artist and the au-
dience. Cobain’s lyrics illustrate how the repetition of
phrases can intensify the emotional expression of a
song, making it more relatable and impactful. The use
of epistrophe in music underscores its ability to convey
complex emotions and ideas succinctly and powerfully.

In conclusion, the study of epistrophe across dif-
ferent eras and genres highlights its versatility and en-
during relevance as a rhetorical device. Whether in the
solemn context of a presidential speech or the intro-
spective realm of grunge music, epistrophe effectively
captures and conveys the essence of the human experi-
ence. This analysis reaffirms the thesis that epistrophe
is not just a stylistic choice but a potent tool in convey-
ing emotion and reinforcing messages, showcasing its
significant role in effective communication in literature
and music.

Questions for Further Research

1. Expanding the Scope: Exploring Other Rhe-
torical Devices

The profound impact of epistrophe in both litera-
ture and music raises the question of whether similar
effects could be achieved with other rhetorical devices.
This area of inquiry would involve a comprehensive ex-
ploration of various rhetorical tools, such as anaphora
(the repetition of a word or phrase at the beginning of
successive clauses), chiasmus (a reversal in the order of
words in two otherwise parallel phrases), or parallelism
(the use of components in a sentence that are grammat-
ically the same or similar in construction, sound, mean-
ing, or meter).

Research in this direction could examine how
these devices compare with epistrophe in terms of their
emotional and rhetorical effectiveness. Are certain de-
vices more effective in specific genres or contexts? For
instance, does anaphora create a stronger emotional re-
sponse in political speeches compared to epistrophe?
How do these devices function in different cultural nar-
ratives and musical genres? This exploration could lead
to a broader understanding of the mechanics of persua-
sion and emotional appeal in literature and music.
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2. Cultural Impact: The Role of Epistrophe in
Cultural and Historical Contexts

Another avenue for further research is examining
how epistrophe shapes or reflects the cultural and his-
torical context in which it is used. This would involve
analyzing how the use of epistrophe varies across dif-
ferent cultures and historical periods and what this var-
iation reveals about those societies.

For example, how is epistrophe employed in non-
Western literary traditions, such as in Middle Eastern
poetry or Asian political discourse? Does the use of
epistrophe in these contexts signify different cultural
values or rhetorical traditions compared to its use in
Western literature and music? Additionally, research
could explore how the historical period influences the
use of epistrophe. For instance, was epistrophe used
differently in Renaissance literature compared to mod-
ern literary works? What does this tell us about the evo-
lution of rhetorical styles and the changing priorities of
different eras?
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AHHOTAIIUS

PomMaHTHueCKasi CTUIIMCTHKA CBETCKOM MOBECTH B CHIIy IPOOJIEMATHKH M )KaHPOBOH crieuUKU He UMera
OpUEHTAIMH Ha HapOJHbIE TpeJaHus, a ObUTMYKA, BCTPOCHHAS B JINTEPATYPHBIN TEKCT, MPEATIIAraeT aapecaruto
K Q)OHLKJ'IOpHOMy HUCTOYHUKY. OHa BCeraa MMeECT MHOXKECTBO HO}ITBep)K}IeHI/Iﬁ OT JIMIJa paCCKa34vYruKOB, KOTOPBIC
Y4acCTBOBAJIU U1K CBUACTCIILCTBOBAIN 00 OIPCACIICHHBIX CO6BITI/I$IX, KaKHMH OBl HEBCPOATHBIMU OHU HEC Ka3aJIUCh
YUTATCJIIO.

I[CMOHI/IFIGCI(EISI C(bepa HUPPANUOHAJIBHOIO HapymaeT TI'paHUlbI O6LI,E[€HHOFO MHpa, 3aroJiIHACT €ro
MNPOCTPAHCTBO U MNpPEAJIara€T BOCHPHUHUMATL €ro IHEPCOHAXKHU KaK aKTUBHO ,I[CﬁCTBymH.[He B KOJIOBpallICHUHN
SKUTHHHOTO OBITHS.

Hapopaas Touka 3peHnst 00HapyKUBAeT HEIIPABOMEPHOCTH U CIIa0YI0 JOKa3aTeNbHYI0 0a3y APYTroi MO3HIINH,
KOTOpas TPEACTaB/IgeT 4YbE-TO MHIMBUAYAIMPOBAHHOE CO3HAHWE, IMYCTh Jake CTodllee Ha 0ojiee BBICOKOM
00pa30BaTEeILHOM M UHTE/UICKTYyaIbHOM YPOBHE, YeM COOCTBEHHO HApOIHOE.

B ObuiMuke rapaHTHel OCTOBEPHOCTH H3JI0KEHHOTO B HEW COOBITHS SBJSsIACH MHOXKECTBEHHOCTB
PaCcCKa34YmMKOB U MHOTOYHMCJICHHBIC CCBIJIKM Ha JIIOACKHUE TOJKH U CIIyXH. Yurareinb mpeoaoJie€Ball paltmoHaIn3M
CO3HAHUS 110 OTHOLICHMIO K COICP)KaHHUIO JINTEPATypPHOTO TEKCTa M TaKUM 00pa3oM CoIpHKacaics co chepoi
HUppauOHAJIBHOTO U 1YJACCHOTO.

I[I/IEU'IOFI/ISM BOCHPHUATHA PACKA3dHHOI'O OCHOBBIBACTCA HAa PA3HOHAIIPABJICHBIX MPUHIUIIAX OTHOILICHUS K
CTEIIEHU UX UCTUHHOMN JAOCTOBEPHOCTHU. JIro6n1e JOMBICJIN KpaﬁHe HC MOCJICA0BATCIIbHBI, a CMCHICHUEC TPABJbI U
BbIMBICJIA UCKJIFOYAC€T OJJHO3HAYHOC€ OTHOIICHUEC K CO6BITI/I$IM, (I)aKTaM 1 OTACJIBbHBIM IIEPCOHAIUAM. B sToMm cily4dae
YTBEpKAAJIaCh OTHOCUTCIILHOCTDb JIF00OT0 YEJI0BEUYECKOI0 3HAHUS O MUPEC U NPHUPOJAC OKPYIKAOMINUX Bemeifl.

ABSTRACT

The romantic style of the secular story, due to its problematics and genre specificity, was not oriented towards
folk legends, and the bylichka, embedded in the literary text, suggests addressing a folklore source. It always has
a lot of confirmation on behalf of the narrators who participated or testified to certain events, no matter how
incredible they may seem to the reader.
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The demonic sphere of the irrational violates the boundaries of the everyday world, fills its space and invites
its characters to be perceived as actively acting in the circulation of everyday life.

The popular point of view reveals the illegality and weak evidence base of another position, which represents
someone’s individual consciousness, even if it is at a higher educational and intellectual level than the popular
one.

In the tale, the guarantee of the authenticity of the events described in it was the plurality of narrators and
numerous references to human rumors and rumors. The reader overcame the rationalism of consciousness in
relation to the content of the literary text and thus came into contact with the sphere of the irrational and miraculous.

The dialogism of perception of what is told is based on multidirectional principles of relation to the degree of
their true reliability. Any speculation is extremely inconsistent, and the confusion of truth and fiction excludes an
unambiguous attitude towards events, facts and individual personalities. In this case, the relativity of any human

knowledge about the world and the nature of surrounding things was affirmed.
KiroueBble cjioBa: CTHJINCTHUKA, )KaHPOBasg CTUINCTHUKA, JUAJIOTU3M, JEMOHNYICCKA ccpepa.
Keywords: stylistics, genre stylistics, dialogism, demonic sphere.

B coopuuke H. B. Torons «Beuepa Ha xyTope
63 JlMKaHbKM» TEKCTHl OpPraHM30BaHBI Kak OyaTo
KEeM-TO PAacCKa3blBAEMHE HCTOPUH. OTH Pa3TOBOPHI
MPOMCXOJAT 3a4acTyl0 BO BpeMsl 3aCTOJBHBIX Beuep-
HUX Oecen, 9TOOBI CKOpOTaTh obOmwmii mocyr. Kpyr
YYaCTHHKOB TaKUX Oeces JOBOJIBHO OTpaHUYEH, a Ipo-
CTPAHCTBEHHBIE KOOPJMHATHI 00JIaal0T OTHOCHTEINb-
HOHM 3aMKHYTOCTBIO B CHITY CJIO>KHBILIHXCS B Cybp0€ Te-
poeB obcrosTenscTB. X 3acTanma BMecTe Hemoroja,
NPUYybl CHE)KHON 3WMBI, THOO OHH MPEATIOWIN Jad-
HBIIl yeIMHEHHBII KOM(OPT, WK AePEBEHCKHH OBIT, HE
PacIoIoKeHHBIN K OOIIMPHBIM 3HAKOMCTBAM M UHTEH-
CHBHOMY OOLICHHIO C HE3HAKOMBIMH JIFOABMH, KaK 3TO
3a4acTyr0 OBIBACT B CyeTe T'OPOACKOH W CTOIMYHOU
JKU3HU.

Ha st obctosTenscTBa yKa3eiBaaeT U A. Map-
JMHCKHUH B CBOeM IMKIIe «Bomkckue Beuepay , 00bsic-
HSISL B TIPETUCIIOBUH, YTO OOILIECTBO O(HIEPOB, HAXO-
JAIIMXCA Ha pacKBapTupoBaHuu B Kamyre, pemmno ko-
poTaTh IOJTHE 3MMHHE Bedepa YTEHHEM DPA3JINYHBIX
npowusBeaenui. [Ipu sTom nobasiseTcs, To YTeHNE 3TO
He NpeycMaTpuBaeT HUKaKUX MPUTA3aHUH Ha XyI0%XKe-
CTBEHHOE MAaCTepCTBO WIIM JUTEPAaTypHBIC AapOBaHUI
UX aBTOPOB, a CIYKUT JHIIb 3a0aBOW M OTJOXHOBeE-
HHEM OT JIOJDKHOCTHBIX OO0S3aHHOCTEH BOHMHCKOTO
Jiena.

COOpHUK JEHCTBUTENHLHO OKAa3bIBAETCS KOJUIEK-
IIel pa3JInYHBIX TEKCTOB CAMBIX Pa3HOOOPA3HBIX aB-
TOPOB, KOTOpBIE IPEACTABISIIOT CBOM HMCTOpHHU «0e3
XBaCTOBCTBA U MPUTA3aHUS HA NIPABO JIUTEPATOPOB, a U
TOr0 MEHee JUIl CHUCKAHUs CJaBbl OCTPOYMHBIX WIIN
yuenbix» [1, 137].

H.B I'orons npencraBisieT npoiece paccka3blBa-
HUS Kak emne 0oJjiee 0OBIKHOBEHHBIN, YACTO MOBTOpsIe-
MBIH Y HE UMEIOLUN ONpEeIeJIEHHOTO Kpyra cilyniaTe-
neii: «Ho myure Bcero, koraa coObIOTCS BCE B TECHYIO
Ky4Ky M IyCTSATCS 3araJbIBaTh 3arajKd, WIA HPOCTO
HecyT 6ostoBHIO. Boxke T Moit! Yero Tonpko He pac-
ckaxyT! OTKyna crapuHsl He BeikonaroT! Kakux crpa-
XOB HE HAaHECYT!».

OnHako o0pa3 pacckazyuka BCE K€ ONpeners-
€TCsl, XOTsl aBTOP CHELHMANBHO BHOCUT IIyTaHUITY B IOJI-
JMHHOCTb aBTOPCTBA TE€X WU UHBIX HcTopuil. «Ho Hu-
r7ie, MOXKET ObITh, HE OBUIO PaccKa3bIBAEMO CTOJBKO
JUKOBHMH, KaK Ha BeYepax y NaceyHWka Pymoro
ITanbkay»; «IlycTs nydiie, kak q0KuBY, eciau aact bor,
no HoBoro roma u BEIMyIIy ApYTyI0 KHHXKKY, -TOT/a
MOJKHO OyZ€eT HOCTpaIaTh BEIXOIIAMHU C TOTO CBETa U

JIUBaMU, KaKie TBOPUIUCH B CTAPUHY B MIPABOCIABHOM
CTOpOHE Halled. Mex HUMU, CTaTbCA MOXKET, HalleTe
MOoOACCHKH CaMOT0 TACEYHHKA, KaKUE PACCKA3bIBal OH
CBOMM BHYKaM.

[IpoTHBOCTOSIHKE IBYX PACCKa3YUKOB B JIULE IO-
poxoBoro nannya u naceunuka domel ['puropreBuua
K peaJbHOMY KOH(JINKTY HE TIPUBOIUT U 3BEPIIACTCS
NP NOSIBJIIEHUU HA XO35SHCKOM CTOJIE TOPSYEro KOBIIA
Kallli C MAaCJIOM.

JnanornyHoCcTh XYJIO’KECTBEHHOIO HappaTuBa
peanusyercs B CTWIMCTUYECKON CTPYKTYpe IHKIIA, KO-
I/1a pacCKa3uMKH CMEHSIOT APYT IPyra, BhIpaxasi CBOIO
OIIEHKY TIO TIOBOJY BBICJIYIIAHHON MCTOPUU U MaHEpe
e€ nmogaum cobecequukom: «MHOM pa3 ciymaenib, Ciy-
HIaenib, 1a ¥ pa3aymbe HamaneT. Huuero, XoTh yoei,
He moHuMaemb. OTKyAa OH CIIOB HMOHAOpaJcs TaKuX,
®oma ['puropreBrUY HACUET 3TOTO CIABHYIO CIIEN MPU-
CKa3Ky...»

PoManTHUEeCKast CTUIMCTUKA CBETCKOM MMOBECTH B
CIITy TpPOOJIEeMAaTHKH W KAHPOBOH crerudukm He
“Mella OpPHEHTAllMd Ha HapOIHBIE TMpenaHus, a Obl-
JUYKa, BCTPOCHHAS B JINTEPATYPHBIN TEKCT, Mpe/Iiia-
raeT aapecanuio K (QoJapKIopHOMY HCTOYHMKY. OHa
BCEr/la MMEEeT MHOXKECTBO MOATBEPKICHUH OT JUIa
paccKa3urnKoB, KOTOPhIE YYaCTBOBAIU WM CBUIECTEIb-
CTBOBaIM 00 OIpPEICIICHHBIX COOBITHAX, KAKUMH OBbI
HEBEPOSTHBIMH OHU HE Ka3aJIMCh YUTATEN0. « bbuinyka
0asmpyercss Ha TaK Ha3bIBAEMOM KOJUICKTHBHOM
ONbITE, KOTOPBIA SBISIETCS NPHUHAUIEKHOCTBIO J0-
BOJIbHO IIMPOKOTO KpyTra jaumy [2, 8].

Junanor o creneHn 1OCTOBEPHOCTH IMPEICTaBIECH-
HOTO CIOXETa 3aKaHYMBAETCSI IOBOJILHO PaJuKaIbHbIM
CY>KJIEHHEM O TOM, YTO €CJIM KTO- TO U COMHEBAETCs B
TIOJITMHOCTH PACcCKa30B O BEIbMax, BOJISHBIX, pycall-
KaxX M BCSAKOH mOA0OHOM HEUYHCTOH cuje, TOT M caM U
IIPUHAJUIEIKUT K €€ YUCILy.

B noBectu O. ComoBa «KueBckue BeIbMbI» TOP-
TOBKH Ha 0azape ¢ )xapoM 00CyKIal0T TEMY O TOM, SIB-
JISI€TCS JIM MaTh OJIHOM U3 repouHs no uMeHu Karpycs
BenbMoil. Ho ux criop pe3ko npepBaeTcsi IpO3HBIM KpH-
KOM CTapyXu, KOTopas o0o3Bajia X 0OECCOBECTHBIMU
«mycromensamm»: «TomkoBamu OBl BBI PO cebs, a He
PO JIPYTHUX,- IPOAOJIKaIa OHA OTPHIBUCTO U CEPIUTO.
- VYV Bac Bce MOXWIbIE >XEHIIUHBI C JIOCTATKOM -
BEIIbMBI; & HA CBOM XBOCTHI TaK BbI HE OTJISTHETECHY.
Bce nepekynku HEBOIBHO BCKPUKHYJIH TPH MOCIIETHIX
CJIOBax CTapyxH, HO MUTOM YHSUIMCh, HOO HE CMENH C
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HEI0 CCOPHUTHCS: MPO HeE TOXKE IIIa THIIKOM MOJBA,
YTO 1 OHA NPUHAAJIEKATA K Karalry KHEBCKHX BEIBM).

C oz1HO¥ CTOPOHBL, B OTBET Ha Oa3apHbIE 10CYKHE
CIUICTHH JaeTcsl BIOJHE pealibHOe 00BSICHEHUE HMHTE-
pecyrouieMy (akTy, HO B IPOTHBOPEYUE C HUM BCTY-
naeT 00JIMK CaMOi CTapyXH C IJla3aMH 3J10i cobaku, ro-
TOBOM KMHYTBCS Ha MEPBOTO BCTPEYHOTO M JICHCTBH-
TENILHO MOX0XEeH Ha BEJbMY.

TeM caMbIM B YHTATEIECKOM CO3HAHUH (OPMUPY-
ercsi TapafoKcalbHOE YOEKIeHWe, 4TO HapOAHAs
MOJBa BCE )K€ BCETAA MPaBa, M KOJUIEKTUBHBIM OMBIT
TEM CaMbIM IIPEBATMPYET HAa YacTHO-MHANBUILYalb-
HbIM. [loBecTBOBaTE b HAMEPEHHO YXOAUT OT OTBET-
CTBEHHOCTH 3a JOCTOBEPHOCTb IPEAJIOKEHHOIO CIO-
JKETa, UCIOJB3Ysl 000pOTHI «OYATO-OBI» «Ia-KaObD».
Bce, uTo y3Han uyuTaTenab, OTHOCUTCS K IUIaHY CIIYXOB
U MIPEATOI0XKEHUH, KOTOpble, TeM HE MEHee, BOCIIPH-
HUMAIOTCSl TIPH BCEH MX HEBEPOSTHOCTH KaK peasibHO
BO3MOJXKHBIE.

Jemonmnueckas cdepa MppaMoOHATIBHOTO Hapy-
IIaeT IPaHMIBI OOBIICHHOTO MUPA, 3aIIOJHSET €To IPo-
CTPAHCTBO M TIpeIyUIaracT BOCIPHHUMATh €r0 Iepco-
HaXH KaK aKTHBHO JCHCTBYIOIINE B KOJIOBPAICHUH
)kutnitHoro ObrTHs: «Hocwimace momBa , OynTo OB
BEIbMBI COXIJIM Ha 3TOM KOCTPE MOJIOAYIO CBOIO
cectpy Karpycro 3a To, uTo OHa OTCTynHIach OT Karaja
M XOTeJa NPUHECTH XPUCTHAHCKOE MOKassHUE U MTOWTH
B MOHACTBIPb, M YTO Oy/ATO OBI MaTh €€, CTapas BeJbMa,
nepBas noaoxria koctép. Kax 651 To HU OBIIO, TOJIBKO
Hu Kartpycu, Hu ee matepu He crano B Kuese. O mo-
CJIC/THEH TOBOPHIIH, YTO OHA 00OPOTHIIACh B BOTUHILY U
Oeraina 3a JJaennpom mo 60py».

Haponnas Touka 3peHust 00HapyXHBaeT HEIPaBoO-
MEpHOCTH U ci1abyro JloKa3aTeNbHy 0 0a3y npyroi mo-
3WUIUH, KOTOpasi MPECTABIACT YbE-TO MHAMBUIYAIIH-
POBaHHOE CO3HaHHE, ITyCTh JIaKe CTosIIee Ha Ooiee
BBICOKOM 00pa3oBaTeIbHOM U HHTEIIEKTYalIbHOM
YpOBHE, 4eM COOCTBEHHO HapOJIHOE.

B ¢unane mosectu O. ComoBa «Pycaika» B jiecy
6but0 HalimeHo méEptBoe Teno Kasummpa, GecuecTHO
oOMaHyBIIIero 10BepuMBYIo AeBymKy ['opnuaKy. Ciy-
quBIIeeCs OOBSCHIETCS JBOSKO, HO HApOAHAs TOYKa
3peHus SIBHO TNpeBanupyer: «Bpaun TonmkoBamu 1o M
JpyTroe; HO Hapoj OOBSICHSUI JIeJI0 TOPa3 o MPOIIe: OH
TOBOPHJI, YTO TIOKOWHHKA PyCAJIKH 3aIEKOTAII.

Caerckast IMOBECTb, BKIIOUArOmasi (haHTacTHUe-
CKHH CIOXKET, IPEeAIoiaraeT «Heo0XoMMOCTh JINTepa-
TypHOU CTHIH3AINH PONbKIOpHON ObUTHYKNY [3, 143].
CoObITHE, OTHOCANIEECS K HAPOTHOMY CO3JJaHUI0, CTa-
HOBHTCS (haKTOM CBETCKOTO OBITa M CBETCKOTO criocoba
KOMMYHHUKAIIMHU U B CHJIy 3TOTr0 Hen30e:KHO TpaHcdop-
MHUPYETCS C TOYKH 3PECHUS] MOATUKU JIMTEPATypHOTO
xaHpa. HappaTus 00HapyHBaeT CXOXKHE MapajuIeIn B
TOM, YTO BO3ZHHMKAeT PACCKa3UMK, TOTOBBII ITOBEAATh
3aMHTEPECOBAHHBIM CIYIIATEISIM 3aHSATHYIO HCTOPHIO
0 TOM, Y€MYy OH OBbUI IPSMBIM CBUJICTEIEM WM HEMO-
CPE/ICTBEHHBIM YYaCTHUKOM. VCTOYHMKOM IOJTy4eH-
HOHM nH(OpManny Takke MOXET OBITh M HE OH caM, a
€ro IpusTEeNb, POJICTBEHHUK, COCE]] I AaXe CITydai-
HBI JJOPOKHBIN MOy TYHK.

Takum 00pa3oM, CMBICIIOBOH CTEp)KEHb XyI0XKe-
CTBEHHOTO MTOBECTBOBAHUS COCTABISIET (PUTypa HEKOTO
OYEBHU/ILIA WITH ITPOCTO TPSMOTO CBUIETENS.

B Oputnuke rapaHTHEl TOCTOBEPHOCTH HM3IJI0KEH-
HOTO B HEH COOBITHUS SIBISIIACH MHOKECTBEHHOCTH pac-
CKa34MKOB U MHOTOYHCIIEHHBIE CCBUIKM Ha JIIOJCKHE
TOJIKU U CJIyXu. UUTaTeNb MpeoaoieBall palMoHaINn3M
CO3HAHUS [0 OTHOLIEHMIO K COAEPIKAHHUIO JIUTEPaTyp-
HOTO TEKCTa U TaKUM 00pa3oM colpukacajics co cde-
POl UppalMOHATIBHOTO U 4yAECHOTO.

B urore peus nma o (akTax, KOTOPHIM MOKHO
OBIIO C OTMHAKOBOI BEPOSITHOCTHIO BEPUTH HIIH HE BE-
PHTh, U 3TO OCIAOISIIO B CO3HAHUH PELUINEHTA KKOH-
TPOJIb TPE3BOTO 3IPABOTO CMBICNA B MOJIb3Y MHOTOMO-
JSIPHOCTH BOCHPUATHS MPOYUTAHHOTO, MEPEHOCS €€ U
HA SIBIICHISI ¥ COOBITHS OKpY>Karomero mupay» [4, 27].

[TpuunHa paccka3piBaHusl B OBUINYKE, OCHOBAH-
HOH Ha (OJBKIOPHON MPUPOIE, MOTHBHPYETCS 0CO00H
CHUTyalliel WIN 0OCTOSTENbCTBAMH, B KOTOPBIX T'€pOH
peabHO OKa3anuch. B cuity aToro OblIMYKa mpeicTaB-
JsieT co0oil UCTOpuUIO, PACCKAa3aHHYIO IO OMNpeAeIeH-
HOMY CiTy4ar0. JTa 0COOCHHOCTh OTJINYAET €€ OT CBET-
CKOH MOBECTH C (PAHTACTHIECKUM CIO’KETOM.

B ocHOBe cBETCKOM MOBECTH JIEKUT MIPEXKAE BCETO
urpa BOOOpaXeHHsI, IMEIOIIAs IEIbI0 IPEICTaBUTh Ha
CyJ ClIylaTeleil HEKyl0 U3SLIHYI0 BEIIMIy BOBCE HE
HE NPUBA3aHHYI0 K KOHKPETHBIM COOBITHSIM NI 00CTO-
sTenbeTBaM. JOCTOBEPHOCTh PACCKa3aHHOTO TaKXkKe
3€pKajIbHO OTpaXaeTcs U C TOYKH 3PEHUS KUTEHCKON
JIOTUKU CBOJUTCS K HyIO: « W 3Ta ucropus aeicTu-
TeNBHO JOCTOBepHasi?»- crpocui Casea TpodrumoBuH.
«HenoasepkeHHas HU MaJIeUIIEMy COMHEHUIO,- OTBE-
yai [lyTenecTBeHHUK, - 5 CIBIIIAN €€ OT CaMOT0O IeHe-
paina, KOTOPBIM TOJNBKO YTO OTHpAaBHICS OT 0ol ro-
PSUKH».

B npose H. B. I'orosis BO3HUKHOBEHHE paccKa3zoB
TI0 CITyJal0 HUKAK HE 3aKpeTuIsieTcs 32 00pa3aMu orpe-
JENEHHBIX PAaCcCKa34MKOB B POJHU CBUAETENEH, CIyIlIa-
Tenel unm npsiMbix oueBualeB. [laceunuk @oma I'pu-
TOPHEBUY PACCKa3bIBa€T HCTOPUM Kak OJM3KHE K
JKaHPY OBUIMYKH, PEJICTABIIAIONINE €€ TUTePaTyPHYIO
CTHJIM3AIIMIO, TaK M BBIXOJSIINE K CBETCKOH (haHTacTH-
YECKOU NOBECTH.

Caetckas (haHTaCTHYECKAsI TIOBECTh IIOCTPOCHA HE
Ha pacckase Mo CIy4aro, a Ha pacCKa3bIBaHUM Y€T0- HU-
OyZb W HE BaXHO COOCTBEHHO 4ero, JIMIIb OBI 3TO
HMEII0 3aXBaThIBAIOLIYI0 MHTPUTY M MOIJIO XOTh Ha
BpeMsI 3aBIIaIeTh BHUMAHUEM CITyIIaTeIei.

V¥ H.B. I'orons crupatoTcst 4ETKUE TpaHu MEXIY
STHMH JKaHPOBBIMHU PA3HOBUAHOCTSIMU, KaK 3TO MPOHC-
XOJUT B oBecTsxX «IIponasmias rpaMoTay 1 «3aKoNnI0-
BaHHOEe MecTo»: «Hamero 3amoposiia paznobap B3sn
cTpamHbli. Jlen u ele Apyroi, NpUIeIMBIIUNECA K HUM
ryJsiKa, MogyMal yke, He 6ec JIi 3acell B Hero, OTKy/1a
410 Habupanoch. VIcTopun M MpUCKa3KN TaKHe IHKO-
BHHHBIE, YTO JIe/l HECKOJBKO pa3 XBaTaycs 3a Ooka u
4YyTh HE HAJACAAMUI CBOETO JKUBOTA cO cMmexy» («IIpo-
naBIas rpamMoTa»); «Hapon, 3HaeTe, ObIBaIbIi: TOHAET
paccka3blBaTh- TOJIBKO YIIM pa3BemmBait! A nemy 3To
BCE PABHO YTO TOJIOJHOMY TamyMK» («3aKoaI0BaH-
HOE MECTOY).

Juanorusm BOCHPUATHUS PacKa3aHHOI'O OCHOBBI-
BAeTCs HAa pa3HOHATPABJICHBIX IPUHIINIIAX OTHOIICHUS
K CTETNIeHN MX MUCTHHHOHN JocToBepHOCTH. JIroObIe 1mo-
MBICTI KpalHEe He MOCIEeIOBATENbHBl, a CMEUICHHE
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MPaB/bl ¥ BEIMBIC/IA HCKJIFOYAET OAHO3HAYHOE OTHOLIIE-
HHE K COOBITHAM, (DaKTaM M OTAEIbHBIM EPCOHATHAM.
B sToM cinyuae yTBepakIanach OTHOCUTENBHOCTD JIFO-
60ro 4eroBe4EeCKOro 3HaHHS O MUPE U MIPUPOJIE OKPY-
JKaroIux Beled. YenoBeueckoe CO3HaHHE OTKpBIBA-
JIOCh JUIsl BOCTIPUATHUS UyJIECHOTO, a «3JpaBblii CMBICI
OTCTyNaJl Tepe] MNPUTATaTeJbHOW CHIION Xymoke-
CTBEHHOI1 (paHTa3ny, yBIICKAIOIEH YUTATENS B HEBUIO-
MyIo chepy TanHCTBEHHOTO M Marmdeckoro» [5, 127].

B moBectm B. Opoesckoro «IIpuBunenne
«...lpuneir MonecToBuY ToBOpHI 0€3 yYMOIKa; BCe-
MHMO TIPOEXaBIIMH 3KHIIAX, IEIIEXO0J, IEPEeBYIIKa-
BCE I10/1aBaJI0 €My [TOBOJI K pa3roBOpY; Ha PagoOCTH, YTO
CIIyIIATeNsIM HeNb3s OT HEro BBICKOYMTh U3 JHIIHU-
’KaHca, OH paccKas3blBal CKa3Ky 3a CKa3KoH, B KOTOPBIX,
pa3ymMeeTcsl, TOMOBBIE, Oecbl M IPUBUACHUS HIpaNu
HEPBYIO POJIIO».

B npose H. B. I'orons BO3HUKHOBEHUE LUKINYE-
CKOM CTPYKTYpBI POUCXOAUT HE 1O MPUHLHUIY OCHa-
pHUBaHUS HEKOTO (haKTa UM SBICHUS, & HA OCHOBE CME-
IMICHUS UX COJEP)KATEIBHBIX XapaKTEPHUCTHK, MPUIEM
«3TOT MPHHIMI COXPAHIETCS KAK OCHOBHOW B CTPYK-
Type HappaTHBa Ka)KIOHW OTAEIHbHON ITOBECTH, KOTZA
paccKa34ynky TOBECTBYIOT O COBEPLIEHHO pPa3HOPO-
HBIX COOBITHSAX W SIBICHUSX OKpY’Karoumleld IeHcTBH-
TenbHOCTH [6, 17]. To ecTh B IpCTpaHCTBE OTACIBHON
MOBECTH BO3HHUKAET NPUUYIIMBOE COBMELICHUE Pa3HO-
pOJIHOTO MaTepHaia, Ho, TeM He MEHee, IBUKEHHUE ca-
MOTO IMKJIa 00YCIIOBICHO CTPYKTYpOH ¢ 00O3HAYCH-
HBIMH pacckazuukamu. C Ipyroil CTOpoHbI, 10CTOBEp-
HOCTbH PACCKa3aHHOTO OCHOBAaHA Ha MHO>KECTBEHHOCTH
CBHJICTENIECTB M HE IPHUIMCHIBACTCS JINTHOCTH OJTHOTO
JMTEPaTypHOTO NEPCOHAXKA.

«IToBectu benkura» A.C. IlymkuHa oOHApYXKH-
BAlOT LUKIMYECKOE NMOCTPOEHHE, B KOTOPOM HE Cylle-
CTBYET OTJENIbHBIN CHOP HECKOJIBKUX €0 YYaCTHUKOB
WU sIpKO BeIpaxkeHHbIHN auanor. Y A. C. Ilymxkuna ot-
JIeNIbHBIE HOBEJIJIBI, BXOSIIUE B LIUKJI, «IIOCTPOCHBI 110
npuHOUNy cyObekTuBHOCTHY [7, 149], a cam aBTOp-
CKUHl JIUK pacmafaeTcsl B YUTATEIbCKOM CO3HAHUU Ha
HECKOJIbKO MepCOHaXel, KOTOpbIE MapOAUPYT paccyk-
JEHUSI ¥ TOMBICIBI APYT IpyTra U CO3Aa0T aTMochepy
TBOPUYECKON BHYTPEHHEN YMCTBEHHOM JKHU3HM XYII0XK-
HUKA.
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93CTETHUKA /KAHPA ITOBECTH O XYJOXXHHUKE
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AHHOTALIIUA

OcreTtnka U ¢punocodckas KOHIEINS POMaHTU3Ma ONPE/IEINIIa B UTOTE TIOSIBJICHUE TTOBECTH O XYI0KHUKE
KakK 0c000M )KaHPOBOI Pa3HOBUIHOCTH. DTO 0c00asg TeMaTH4YeCcKas HAPaBJIEHHOCTh POMAHTHYECKOM MPO36I ObUIa
00yCIIOBJIeHa M COLMAIbHO-00IIIECTBEHHBIMH YCIOBUSAME poccHiickoit neiictButensHocTH | Tpetn XIX cronerus.
B 06LI.I6CTB€ OCTpPO CTaBUWJICA BOIPOC O UCTOPUYCCKOM PA3BUTHU pYCCKOﬁ Halyuy 1o nyTu Ooiee PpaduKaJIbHBIX
MMpOTpeCCUBHBIX pe(bopM 1 [IO-HOBOMY OCO3HABaJIMCh BO3MOKHOCTHU OTZ[eJ'ILHOfI JIMYHOCTHU UBMCHUTD X0 UCTOPHUUN
WJIA OTHOIIEHHE YeJIOBEKA K OOBEKTUBHBIM OOCTOSITEILCTBAM €I0 3€MHOT'O OBITHS.

Ha CTpaHULaX JIUTECPATypPHBIX HpOI/IBBe,Z[eHI/Iﬁ HOABJIAECTCA HE TOJBKO OTCTpaHCHHBIﬁ OT 3€MHBIX l'IpO6J'ICM
OBITHS TBOpCII- FeHHfI, HO H OI[apeHHLIﬁ HUCTUHHBIM TAJIAHTOM XYHOKHUK U3 I[eMOKpaTPI‘ICCKOﬁ Cpeabl. OTtoT repoix'l
MpUBJICKATI YUTATCIIA APpAMATHICCKUMU 00CTOATENBCTBAMHU CBOEH KU3HU M CBOUM JKEJIAHHUEM 06p€CTI/I MECTO B
O6HI€CTBG KakK MOJIHOIMpaBHad U CaMOJ0CTATOYHAA JTUIHOCTD.

Henp3s CKasaTb, YTO MEPUOJ paCUBETA MOBCCTU O XYHOXKXHHUKE UMEJI I[HI/ITCHBHLIﬁ IMPOMEIKYTOK, HO 3TO BO
MHOTOM OOBSICHSIOCH CTPEMUTEIIBHOCTBIO MIPpOIICCCa OOHOBJICHUS XYHOO0KECTBEHHOI'O HappaTHBa B LIEJIOM, KOTJa
ABTOPCKHH paccka3 N30aBIsICS OT U3JIHITHET0 MOPAIN3aTOPCTBA M HPABOOITHUCATEIBHOCTH, OOHAPYKHUBAS PEIITH-
TEJBHOE IBIDKEHHE K O0BEKTHBHON PEaTMCTHUECKON OIIeHKE COOBITHI M MEPCOHAIHMNA C TOYKH 3PESHUS U HCTOPH-
YCCKOI'0O U COHHaJ’IBHO-OﬁHIeCTBeHHOFO ITOJIOXKECHU.

ABSTRACT

The aesthetics and philosophical concept of romanticism ultimately determined the emergence of the story
about the artist as a special genre variety. This special thematic focus of romantic prose was also determined by
the social conditions of Russian reality in the first third of the 19th century. In society, the question of the historical
development of the Russian nation along the path of more radical progressive reforms was acutely raised and the
possibilities of an individual to change the course of history or a person’s attitude to the objective circumstances
of his earthly existence were realized in a new way.

On the pages of literary works appears not only a creative genius detached from the earthly problems of
existence, but also an artist from a democratic environment endowed with true talent. This hero attracted the reader
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with the dramatic circumstances of his life and his desire to find a place in society as a full-fledged and self-

sufficient person.

It cannot be said that the heyday of the story about the artist had a long period, but this was largely due to the
rapidity of the process of updating the artistic narrative as a whole, when the author's story got rid of excessive
moralizing and moralizing, revealing a decisive movement towards an objective realistic assessment of events and
personalities from the point of view of historical and social situation.

KiioueBble ciioBa: KOHIICIIIUA pOMAaHTU3Ma, KaHpOBad pasHOBUAHOCTL, TCMATUYCCKasA HAIIPaBJICHHOCTD,

poMaHTUYECKas IMpo3a.

Keywords: concept of romanticism, genre variety, thematic focus, romantic prose.

[lepBas TpeTh NEBATHANATOTO CTOJICTHS 0003HA-
YHia HOBYIO TEHICHINIO B OOIIIECTBEHHOM M KYIBTYp-
HOW JKM3HH POCCHICKOTO OOINEeCTBA, CBSI3aHHYIO C
000CTpEeHNEM TOJIEMHUKHU B TIEPHOINYECKHX KypHaIax
U CBETCKHUX JIMTEpaTypHBIX CAIIOHAX, Kacarollencs Bo-
MPOCOB MCKYCCTBa U €r0 POJM B JyXOBHOM M HpaB-
CTBEHHOM Pa3BHUTHH JINYHOCTH.

Pycckast coBecHOCTh omnpesensiach Kak MHTel-
JIEKTyaJIbHBIH KAMEPTOH MUPOBO33PEHYECKOTO YPOBHS
BCell HallMM, B CHJIY YeTr0 HMEHHO B HEH IMPOUCXOIUIO
0CO3HaHHE HAIIMOHAIBHBIX TPATUINNA U TyXOBHBIX HC-
TOKOB CJIaBHOTO ¥ TEPOMYECKOTO MPOIILIOTO.

OTa TeHACHIM YKIaapIBAIach B KOHIETIT POMaH-
TUYECKOH 3CTETUKH, KOTOPAast OTBOJIMIIA HCKYCCTBY KaK
OIlyXOTBOPSIOUICH H BO3BBIMIAIONICH CHJIE OCOOYIO
ponb. PomaHTHKyM Buzenu B McKyccTBe 3P deKTHBHBIN
croco0 BOCCO3JaHMs OKpYKaolleld AeCTBUTEIHHO-
CTH ¥ BO3MOKHOCTh IPOHUKHYTh B TaifHbI OBITHA U pa3-
pEeIIUTh BEYHBIE BOIPOCHI CMBICTIA YeIOBEYECKON
JKU3HH, JApaMaTu3Ma €e CMEPTHOCTH U BO3MOXKHOCTHU
o0OpecTH TapMOHUIO ¥ TMIHOE CUACTHE.

B cBere xapkoil *ypHalbHON MOJEMHKH, KOTO-
PYIO MOXHO TIPOCIEIUTH B MIEPHOANICCKUX H3TaHHUIAX
U JINTePaTyPHO-KPUTHUIECKIX 0030pax TOW MOPHI, HC-
KYCCTBO KaK CII0CO0 BOCTIIPUATHS U OTOOpaXKeHUs JeH-
CTBUTEIBHOCTH «CBS3BIBAJIOCH C JHMYHOCTBHIO XYIIOXK-
HHUKa, YPOBHEM €0 TaJaHTa U €r0 OTBETCTBEHHOCTHIO
nepes o0IecTBOM MOPAIBHO-3TUYECKOM CMBIce» [1,
c.137].

Ocretnka U Quiaocopckas KOHUENIHS POMaH-
THU3Ma OTpe/ieniia B UTOTE MOSIBICHUE TIOBECTH O Xy-
JIO’)KHUKE KaK 0COO0H KaHpOBOH PazHOBUIHOCTH. DTO
ocobasi TeMaTH4ecKas HANpaBICHHOCTh pPOMaHTHYE-
CKOM Tpo3bI ObLIa 00YCIOBIICHA M COLHAILHO-00TIIe-
CTBCHHBIMH YCIIOBHSIMH POCCHICKON JeHCTBUTEIHHO-
ctu | tpetn XIX cronerus. B obmectBe ocTpo cra-
BWJICS BOMPOC O HMCTOPHMYECKOM Pa3BUTHH PYCCKOH
HAIlMX TI0 IyTH 0oJiee paJuKaIbHBIX MPOTPECCUBHBIX
pedopM 1 Mo-HOBOMY 0CO3HABAINCH BO3MOKHOCTH OT-
JIeTIbHOM JIMYHOCTH U3MEHHUTH XOJI HICTOPUHU MIIH OTHO-
IIEHHE YeJIOBeKa K OOBEKTHBHBIM OOCTOATENHCTBAM
€ro 3¢MHOTO OBITHSI.

Omnwmpasicb Ha AOCTIXEHHSA (PHIOCOPCKO-ICTETH-
YeCKOH MBICIIM HEMELKUX POMAaHTHKOB, B PyCCKOW MH-
TEJUIEKTYJILHOM cpeJie IepecMaTpUBAIIUCh B3TJISIbI
Ha (pHI0CO(UIO YETOBEUECKOTO AyXa U TEOPETHYECKHE
MOCTYJIaThl, KaCAIONIHecs: 6a30BBIX OCHOB B3aHMOOTHO-
IIEHUH YeJIOBeKa M 4eJOBeUeCKOro cooOlIecTna B Iie-
JIOM U N3y4allich BO3MOXKHBIE MEXaHM3MbI HX PETYJIs-
K. B cBeT HAYMHAIN BBIXOJUTD JIUTEPATYPHbIE MPO-
W3BEICHNS, KOTOpPBIE B XYAOKECTBEHHOH (hopme
CTapaJINCh OCBETHTH yKa3aHHBIE MPOOIEMBI, «BCIEN-
CTBHE Y€ro JIMTEPATypHbIH TEKCT CTAHOBHJICS OIHUM

3 croco0oB pedurekcHu 0OIECTBEHHOTO CaMOCO3HA-
HU» [2, ¢.107].

Pycckas pomanTudeckas mposa mpeBpaluaiach B
TOHKHI HHCTPYMEHT OTOOpa’KE€HUSI BCEBO3MOXHBIX BO-
MIPOCOB M COLHUAIbHO-TIOIUTUYECKUX HPOTUBOpPEUUI
OKPY’KaIOIIEro JUYHOCTh MUpa U MOMorana el MATH
HEMPOCTHIM ITyTeM MOUCKA TAPMOHUH TyXOBHOH U Ma-
TepuanbHOi chep 3emMHOro ObiTHS. PomaHTHYecKuit
B3IJISI] HA XYJI0’)KHUKA C €T0 UCKIIOUUTEIbHBIM 1apOM
MPOHUKHYTH 32 TpaHb HEBEIOMOTO «CMEHWICS Oolee
pEaIMCTUYECKUM HOAXOJOM K OLIEHKE JIMYHOCTH aB-
TOpa ¥ XapakTepa €ro B3aUMOJEHCTBUS C OKPYKalo-
LIUM MHPOM U yuTareiaem» [3, c.7].

Ounocodus U CTETUKA POMAHTH3MA CTUMYITHPO-
BaJIM YTIyOJICHHE TCHXOJOTHYECKOTO aHajm3a Xy.I0-
JKECTBEHHBIX 00pa3oB B CTPYKType JIMTEPaTypHOIO
TekcTa. IIoBecTh 0 XyZ0KHUKE BHECTIA HOBYIO CTPYIO B
TeMaTH4eCKoe OOHOBJICHHE TPOU3BEICHUN PYCCKHX
POMAaHTHKOB, B KOTOPBIX BCE Yallle U Yallle CTaJIH pe-
HPOAYIUPOBATHCS BCEBO3MOXKHBIE KIIMIIE, Kacarollu-
ecsl TIOCTPOCHHUS CIOXKETa U OOPHUCOBKH 00pa3oB M-
CTBYIOIIUX IEPCOHAKEN.

OTH KIIUIIE HE TOIHKO 3HAYUTEIFHO CHIDKAIIN 00-
U XyA0XKECTBEHHBIN YPOBEHb JINTEPATYPHBIX TEK-
CTOB, HO W BXOAWIH B BHIUMOE MPOTHBOpPEUHE C 00-
OIMMA TEHICHIUSAMH W 3alpocaMd OOIIeCTBEHHOMH
KU3HHU. UHUTATENI0 y’Ke HACKYUHIIN JajJeKue OT pealb-
HON JIeHCTBUTEIBHOCTH BO3BBILIEHHBIE pPOMaHTHYe-
CKHeE repoy, U BO3HHUKJIA TOTPEOHOCTH B 00Jiee TPE3BOM
U OOBEKTHBHOM B3IVIJ€ HAa B3aMMOOTHOIIEHHUS OT-
JIEJIbHOM JINYHOCTU U COLMAJIBHOM Cpeapbl.

Ha crpanunax nurepaTypHbIX IPOU3BEIEHUN 110-
SIBISIETCS. HE TOJIBKO OTCTPAHEHHBIM OT 3€MHBIX HpO-
OneM OBITHSI TBOPEI- TeHUH, HO W OJapCHHBIN UCTHH-
HbIM TaJJAaHTOM XYyJOXKHUK M3 JEMOKpPAaTUYECKOU
cpelbl. DTOT Tepoil MpUBJIEKAJl YUTATENSl ApamaThye-
CKUMH OOCTOSTEIILCTBAMH CBOCH JKU3HU M CBOUM JKe-
JaHreM 00pecTH MEeCTO B OOIIESCTBE KaK MOTHOMPaBHAS
¥ CaMOJIOCTAaTOYHAS JINYHOCTD.

IIyTe medATeNnbHOrO, MOpPaIbLHO-HPABCTBEHHOTO
YTBEP)KICHUA JIMYHOCTH CTAHOBWJICS JOMHHAHTHOM
HACHHO-TEMAaTHIECKOTO COJIEP)KaHHUs JIUTEPaTyPHOTO
CIO)KeTa, MMPOBO/IS MBICTh O HA3HAUYEHUH O MCKYCCTBA
KaK MHCTPYMEHTa [O3HAHUS MUPA U MOCTHXKEHUS 4de-
noBedeckoil npuposl. [ToBecTs 0 XyJ0KHUKE HAJEINs-
Jach HE TOJbKO OPUTHMHAILHBIMU KAHPOBBIMH Yep-
TaMH, HO U criocoOcTBOBaia (pOpMHPOBAHHIO B UUTa-
TEJIbCKOM ay JUTOPUH HALIMOHATIBHOTO CAMOCO3HAHUS U
BEpbl B MO3UTHBHBIE BO3MOXKHOCTH HU3MEHATH JKU3Hb
MHOTHX JIOJIEH K JIydIIeMy, Jae «eClIH OTIeNbHas
YyacTHasi MCTOPHS JIUTEPATypHOTO Tepos 3aKaH4IMBa-
nachk Tparudeckm» [4, ¢.147].
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Ecnu roBoputh O reHesuce >kaHpa pOMaHTHYE-
CKOM TMOBECTH O XYJ0KHHUKE, TO CTOUT MPHU3HATH, YTO
OHa OJIM3Ka M0 TEMaTHKE K CBETCKO MMOBECTH U HPABO-
onucaTeIbHOMY poMaHy. B 3ToM cMbIciie MOXKHO Mpo-
CIEIUTh HEKOE THUIIOJOTMYSCKOE CXOACTBO B 00JacCTH
CIOXKETOCTPOCHHS U OOPUCOBKH XYJI0KECTBCHHBIX Xa-
PaKTepoB.

IToBecTh 0 XyMOXKHUKE B KOHTEKCTE BHIOPAHHOM
TEMAaTHKH HaXOJMIIACh B KOOPAMHATaX OOIIECTBEHHBIX
JIUCKYCCUM O MyTSAX PAa3BUTHUS PYCCKOI'O MCKYCCTBA U
JIBUKEHUSI PYCCKOW KyJNbTYpbl O IMYTH AajbHEHIIEH
JIEMOKpPATU3ALIHH.

Henp3s ckazaTh, 4TO NEPUO pacLBETa MOBECTH O
XyI0KHUKE UMEJl JUTUTEIbHBIH MPOMEXKYTOK, HO 3TO BO
MHOT'OM OOBSICHSIIOCh CTPEMHTEIILHOCTBIO MpoIlecca
OOHOBJICHHS XYJIO)KCCTBEHHOTO HAppaTuBa B IIEJIOM,
KOT'Jla aBTOPCKHI paccka3 M30aBisUICsS OT U3JIMILHETO
MOPAJIN3aTOPCTBA M HPABOOIMCATECILHOCTH, OOHAPY-
JKUBasl PEIIMTEILHOE JBUKCHUE K OOBCKTUBHOW pea-
JMCTUYECKOH OIIeHKE COOBITHH M TIEPCOHATNHA C TOUKH
3peHHUsT U MCTOPUYECKOTO M COLHAIBLHO-OOIIeCTBEH-
HOTO TTOJIOKCHHS.

XynokecTBEHHAsl 3HAYMMOCTh ABTOPCKOHN UJIEH U
OCHOBHBIX MPOOJIEM B MTOBECTH O TBOPYECKOH JIITIHO-
CTH HaXOIWJIACh B paMKaxX OOIINX TCHICHIUH HBOIIO-
LMY POMAHTHYECKOM MPO3bl B POCCUNCKOH CIOBECHO-
cTi. B jkaHpe MOBECTH «O XYAOKHHKE (hopMHUPYIO-
LIUICS peaTMCTUUECKUN METO HAXOAUTCS B CHOKHBIX
B3aUMOCBSI3X C Y)K€ CIIOKHUBIIEHCS POMAaHTHUYECKOU
Tpaauien» [5, ¢.147].

Hcnonp30Banue kaHpa MOBECTU O XYAOXKHHUKE B
PYCCKOM JIUTEPATYpHOM MPOLIECCE MEPBBIX AECATUIIC-
it XX Beka 1mo3BoJsieT Ha KOHKPETHO B3STOM MaTe-
pHuane OoIpeneNuTh CHeNU(UKY aApXUTEKTOHUKH TEK-
CTa, BBISIBUTh OCOOEHHOCTH ITHCATENHCKOTO CTHIIS U
cBOeoOpas3ue 00pa3oB MepcoOHaXKEH B aclieKTe H30paH-
HOM TEMBI.

B pycckom nmuTepaTypHOM mpoliecce MOBECTh O
XyJIO’)KHUKE 3aKitoyaia B ce0e JBe HappaTUBHBIC TCH-
nennuu. [lepsas ocBemiana mpobiemMy ¢GuIocopckoi
HAINOJTHEHHOCTH TPOW3BENECHUN HCKYyCCTBa KaK HWH-
CTpyMEHTa NPOHUKHOBEHMs B TaliHbl BcesleHHOM, a
BTOpas TEHICHIWSA OOHApy)XHWBajla COCPEHOTOYCH-
HOCTb Ha CTAHOBJICHUU M CaMOYTBEPXKIEHHUH XYIOXK-
HUKa KaK BBIXOJILIa U3 IEMOKPaTHYECKOHN Cpebl.

OTU [1B€ Pa3HOBHJIHOCTHU IOBECTH O XYIOXKHHUKE
pa3auyaIich HE TOJIBKO 0 TEMATUKE U IPUHIINIAX pe-
aNM3aluu aBTOPCKOH 3a7aui, HO U UMENH crenu(uky
B 00JIaCTH KOMIIO3UIINU, XYIOKECTBEHHBIX IEPCOHA-
T ¥ CTUIMCTUYECKOTO PUCYHKA HappaTuBa.

Pycckas moBecTh 0 XyJIO)KHUKE TIpUOOpena aKTy-
aJbHOCTh, KOTZIa OOpa3oBaHHAs YacTh POCCHUHCKOTO
obmecTBa MpHOOIIKIAch K OOTaTeHIIINM 3aBOEBAHUSIM
B 00JIaCTH 3alaJHOCBPOICHUCKON 3CTETHKH pPOMaH-
TU3Ma U B 00JaCTH XYH0KECTBEHHOTO HCCJIEIOBAHUS
TBOPUYECKOI'O TMpOLEecca, €ro HPaBCTBEHHO-BOCIIUTA-
TEJIBHOrO MOTEHIIMAJa U POJIM B HEM XYJIO)KHHKA Kak
TBOpLIA IPEKPACHOTO.

Oco0eHHOE BIIHSIHUE HA pa3BUTHE PYCCKOH (rio-
cOCKO-ICTETUUECKONH MBICIIH OKa3al HEMEIKUU po-
MaHTH3M, KOTOPBIH K TOMY BPEMEHH YK€ HaunHAI MHU-
HOBaTh BpEeMs CBOETO HAMBHEHIIIETO paciiBeTa.

[TpenMymiecTBO pyCcCKMX POMAHTHKOB 3aKIIOYa-
JOCh B TOM, YTO OHH MOTJIM TBOPYECKH OCO3HATH BCE
JOCTHKEHHS 3aIaJJHOCBPONCHCKON OCJUIETPUCTUKH U
PacKpbITh 00pa3 XyJ0KHUKA U CBOE BUJICHHE KOHLIETI-
LIMM MCKYCCTBA B LIEJIOM, UCXOJS M3 CHEIU(PUUECKUX
0COOCHHOCTEH HalMOHAIBHO-UCTOPUYECKOTO Pa3BH-
THs. Tema MoBEeCTH «O XyIOXHUKE BKJIOHasa (uio-
CO(CKO-3CTETUUECKUI aCMEeKT M COLMaIbHO-001Ie-
CTBCHHYIO HAIIPaBICHHOCTHY[6, c.154].

B. OnoeBckuii CTOSIT y HCTOKOB JTUTEPATypHO-(hH-
nocodekoro «OOmecTBa TFOOOMYIpPOB», Ha 3aceda-
HUSIX KOTOPOTO OOCY’KAaINCh OCHOBHBIE TEOPETHHUE-
CKHE TIOJIOKCHHUS HEMEIKOW KyIbTYPHl H (HIocod-
CKOM MBICIM IPUMEHHUTEIBHO K PYCCKOW IouBe. B
OCHOBY MHOTHX TaKUX NEPUOJUUECKUX H3AAHUN TOro
BpeMeHH, kak «MHemo3uHa» (1824-1825), «Ateneit»
(1828-1830) u « MockoBckuii BecTHHK» (1827-1830)
OBUT TIOJIOXKEH NPUHLMII YHIUKIONEAN3MA, COTJIACHO
KOTOPOMY OCYIIECTBIIAIOCH KOMIIJIEKCHOE U3YUEHUE U
MHTEPIIPETanus BCceX (QHUIOCOPCKO-3CTETHUECKHX OC-
HOB HEMEIIKOH POMaHTHYECKOH TPaaWINH B €€ Hayd-
HBIX M XYZOKECTBEHHO-IHTEpaTypHbIX (opmax. Du-
nocodckue paborel OpatheB @. m A. Illmereret,
®.Acra u K. 3onbrepa, a Takke XyI0KECTBEHHBIE ITPO-
mBenerns A.I'opmana, Hosanmca u JI.Tuka nmpusie-
Kall PYCCKYI0 UHTAIOLIYI0 ayAUTOPHIO TUACKTHUe-
CKHUM IOIXOI0M K OOBSICHEHHIO Pa3BUTHS U IBIKCHUS
JKU3HU U TOYEK €€ CONPHKOCHOBEHUS C UCKYCCTBOM U
TBOPYECKHUM IPOLIECCOM KaK TaKOBBIM.

B npouecce ctaHoBieHuUs KaHpa pycCKONH pOMaH-
THUYECKOH MOBECTH 0c000e MECTO 3aHMMaa GuiIocod-
ckasg koHuenuus Llennunra, kotopslil nomyunn B Poc-
CHH Ja)ke OOJBIIYI0 M3BECTHOCTh W JIMYHOCTHYIO U
Hay4HYIO 3HAYMMOCTh, Y€M B POIHON I epMaHuH.

Pycckue nutepatyphueie kputuku B jguue C.llle-
BbipeBa, H. Menbsrynosa u B.TutoBa BbIIyCTHIH B
CBET B PYCCKOM IepeBojie KHUTy «O0 UCKyCCTBE U XY-
noxxHukax» (1826), 1 370 cmocoOCTBOBANIO 3HAYNTENb-
HOMY TIOBBIIICHHIO BHUMaHHMA OOpa30BaHHON YacTH
poccuiickoro ofmiecTBa K XyI0KEeCTBEHHBIM IIPOU3BE-
nenusm J.Tuka u Hosanuca. Pycckas ¢unocodcekas
MBICJIb TIPHOOIIAeTCA K MO3THUKE M 3CTETHKE JINTepa-
TypHOTO TBOpuecTBa A.l'omaHa, a BociaeCTBUH BCe
BO3pacTalollee «BIMSIHIE Ha PYCCKYIO KYJIbTYpy Iep-
Boii Tpetn XIX Beka monydaer JIUTepaTypHOE Hace-
nue B.I'ere» [7, ¢.207].

emumHT npeaAcTaBIII CBOE IIOHMMAHHE TIpoliecca
YeJIOBEUECKOTO CO3HAHUS M PELEeNINU XYyI0KECTBeH-
HOT'O TBOPYECTBA, KOTOPOE IOKA3aJI0Ch PYCCKUM TEO-
peTHKaM J0CTaTOYHO CTPOMHOW M JIOTHYECKH 0(hOpM-
JCHHOW  (pUI0CO(PCKO-3CTETHICCKONH — KOHIICIIIHEH.
[llennuHr yTBEpKIail BaXXHOCTh aBTOPCKOM MO3UIINH,
CYMTasl €€ MO3UTHBHOM M JOCTaTOYHO CaMOCTOSTEINb-
HOW B CTPYKTYype XyA0KECTBEHHOrO TeKcTa. [Iponsse-
JEHHE HCKYCCTBA WM CIOBECHOCTH IIOHMMAlOCh
HEMEIKUM (uI0cOpOM HE KakK IPOCTOH CIENOK WIIN
TaJIAHTJIUBO C/ETAaHHAs KOMUs JeHCTBUTEILHOCTH U HE
KaK HEKas CEHTEHLHUS MOpPaIbHO-HPaBOYUUTEIBHOIO
ToJIKa. B Xy10:keCTBEHHOM IPOU3BEICHUH, KaK U B JTIIO-
00lf OTpaciy YEIOBEYECKOTO TBOPYECTBA, IPEXKIC
BCEro JIOJDKHBI COONIONATHCS MPOMOPIHH KPACOTHI U
HEKOT0 Hjeana, KOTOPHIE B3aWMOJOIONHSIOT JpPYyT
Jpyra.
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ITogo6Hast Touka 3peHUs] MOKa3aaach JOBOJIBHO
yoenutenbHON s B.I'ete, a pycckux iro0omMyIpoB
npusiiek Te3uc llemumara 06 caMOLIEHHOCTH YeloBe-
YECKOM >KM3HU, IIPOUCTEKAIOLIEH B ONPEACICHHON CO-
LAJIbHON Cpefie U UCTOPUYECKOM KOHTEKCTE U B CUITY
9TOr0 MMerolleld 0OBeKTUBHBIN Xapakrtep. [IpunsiTre
uzier 00 0OOBEKTHBHOCTH MHpa U CaMOIIGHHOCTH JINY-
HOCTH BEJIO K OTPUIIAHUIO aBTOPCKOTO CyOBEKTHBU3MA
B OLIEHKE CUTyallMi W )XKU3HEHHBIX SIBICHUHN, KOTOPHIE
ONpPENENAIOT OTAEIBHO B3STHIE MOBEIEHYECKHE MO-
THUBBIL.

TenneHIMsA 00BEKTUBHOTO B3TJISIIa HA OKPYXKAI0-
MUl 4eJIoBeKa MHUp HaIlla HaydHOe OOOCHOBaHWE B
HeMmelko# ¢punocoduu B uue Ierensi. B pycckoit kpu-
THUKE TEHJCHLIHUIO K OOBEKTHMBHOCTH B TBOPYECTBE U
KPUTHUYECKHUX paboTax MPEeACTaBIsUIN JINTEPATyPOBEI-
gyeckue 0030psl B. benmnuckoro u H.Hanexmuna.

B pycckoM nutepaTypoBeeHUN yTBEpXKIANCcs pe-
IMCTUYECKHUH TOIX0/1 K OOBSICHEHHIO 3TAIlOB U CaMOM
HOPUPOABI XyT0KECTBEHHOIO IO3HAHUS.

B stom kiroue cyapba TBOpYECKOW JTMIHOCTH U
00pa3 mosTa M XyIO)KHHKA MOIyqan 00bEKTUBH3HPO-
BaHHOE OCMBICIIEHHE B CBETE €r0 COLMAIbHON PONH U
0O0IIECTBEHHOTO TIPH3HAHMA.

W neitHO-cMBICTIOBAs! HATIOJIHEHHOCTH U (pOPMHUPO-
BaHHE CTHJIEBOI'O PUCYHKA JKaHpa PYCCKOM IOBECTH O
XYJ0KHUKE OBLIIM B TIOJHON Mepe 00YCIIOBICHBI 3CTe-
TUYECKHMHU TEOPUSIMA U (UIIOCOPCKUMH KOHIIETIIH-
SIMH CBOEH MCTOPUYECKON AMOXU. DTH 0COOEHHOCTH B
TEOPETUYECKOM IUIaHE 3aBUCENU OT JKETaHUS U BO3-
HUKIIEH HAacTOSTENHFHON MOTPEOHOCTH IaTh PYCCKYIO
MHTEPIPETALNIO JOCTIXKEHUI HeMenkod ¢umocod-
CKOM MBICTM W IONBITATbCA HANTH BO3MOXHBIE «CO-
MPUKOCHOBEHHSI C SCTETHYECKMMH YCTaHOBKAMHM U
HallMOHAJIBHBIM CBOEOOpa3sHeM PYCCKUX TPaaAWULMN U
MpaBOCIIaBHOTO coolmiecTBay [8, ¢.42].

dunocodcekyro abCTPaKTHOCTh B OOBSICHEHUH OC-
HOB MHPO3/J]aHUs XOTEJIOCh 00paTuTh K 0OBEKTUBHOMN
KapTUHE PYCCKOW JIEWCTBUTENIBHOCTHU, K €€ HACYIIHBIM
BOIIpOCaM U NpOTHBOpeuusiM. Bo3Hukio ybexaeHue,
4TO ompeneseHHas (uiocodcekas cucTeMa WM JI0K-
TPUHA MPOSIBISIET CBOIO JKM3HECIIOCOOHOCTH TOJBKO B
KOHKPETHKE IOBCEJIHEBHOCTH, KOTOpas BBICBEUHMBAET
€€ HCTUHHYIO LIEHHOCTh U NOTEHIMAIbHbBIE BO3MOXKHO-
CTH.

Taxum 00pa3oM, B pyCCKOH KPUTHKE CIIOXKHIIOCH
CTOMKOE IIPEACTaBICHNE O TOM, YTO OCO3HAHHE O0BEK-
THUBHBIX TIPOIIECCOB OKPYXKAIOIIEH >XH3HM CIIOCOOHO
OTPENeNNUTh TEHACHIMIO HCTOPHYECKOTO Pa3BUTHUS
Poccuu. OmbIT HaGmogeHHUs HaAJ COLMAIBHO-00IIIe-
CTBEHHBIMH OCOOCHHOCTSIMH PYCCKOH KM3HU JOJDKEH
JIaTh MaTepHal sl ee XyI0KECTBEHHOTO BOCIIPON3BE-
neana. Puitocopckue TEOpPHH TOJDKHBI COTIIACOBBI-
BaThCs C BBI30BAMU KOHKPETHOI'O MCTOPUYECKOTO Iie-
pHuoAa, u, B YacTHOCTH, kputuk M. Kupeesckuii, ycmar-
puBal B 00JAacTH XyJOXXECTBEHHOIO TBOpYECTBA
HEOOXOANMOCTb COEIMHEHUs] OOIIEeCTBEHHOH 3Ha4H-
MOCTH JINTEPATYPHOr0 TBOPUYECTBA C YPOBHEM CIIOBEC-
HOTO MAacTepCcTBa, €CIU 3TO KacaeTcs NPOU3BEICHUN
JUTEPaTyPHL.

[Touck 3TOr0 HOBOTO METO/1a OCBOCHHS OKPYIKAr0-
IIET0 MUpPa MPOUCXOIUII CIIOKHBIM W HEOJHO3HAYHBIM

IyTEM U IPHOOPET KaTETOPHIO «II033HUU ACHCTBUTENb-
HOCTH». OTleHKa WCTOPUYECKHX SIBJICHUH W (HaKTOB
CBS3BIBAJIACH C UX KOHKPETHON UCTOPUYECKOI OCHOBOIL
U BBIpa)kala paKypc aBTOPCKOTO BHJCHMS IMpeaMera
UM 00BeKTa XyH0KEeCTBEHHOTO BoruiomeHus . XKus-
HEHHas MpaBJa U YPOBEHb XyJ0KECTBEHHOI'O MacTep-
CTBa JOJDKHBI OBUIM COEOUHUTHCS B FapMOHHUYECKOM
€MHCTBE M BOCCO3/1aTh YEJIOBEUECKYIO0 INPHPOILY H
KpacKd OKpY’KaroUleil IeHCTBUTEILHOCTH BO BCEM
MHOT000pa3ny UX CBOWCTB U OTTCHKOB.

[1o33us NENCTBUTENBHOCTH B IOJHOW MEpe Hallia
oTpakeHne B OeccMepTHBIX TBOpeHHX A.C [lymkuHa,
B KOTOPBIX (minocockas TiyOMHA W IMHpOYaNIINAi
oxBaT M30paHHOM TEMblI BOILIOLIAICS B (MIMIPAHHO
OTTOYEHHOU CTHIINCTHYECKOU GopMe U B BBICOYANIIIEH
CTETICHH A3BIKOBON BBIPA3UTEIHHOCTH.

TBopueckue omnbiTel B.OgoeBcKoro ObUTH TakKe
OTMEYEHBI IOUCKaMH HeaIbHON COCTaBIIONMEH B KO-
OpJIMHATaX UCTOPHUYECKH 00YCIIOBIEHHOM pealbHOCTH.
JlutepatypHas nestensHOoCcTh B.OpoeBckoro mnpen-
CTaBsiIa coOON HENpEepBIBHOE HANpPSDKCHHE aBTOP-
CKOTO TIOWCKa HACAIPHOTO Hadajla B KOHKPETHOH
KHM3HHU, Ka3aJOCh OYEHb OT HEro jaanekod. duiocod-
CKHE UCKaHWS M 3CTETHUCCKHUE KOHIEIIINH, OO BSICHSIO-
IIYe [eb U Ha3HaUeHUE HCKYCCTBA M TBOPYECTBA B Iie-
oM, B. Og0eBckuii HE MOT OTAEIHUTEL OT COOCTBEHHO
auTepatypHoil pabotel. B camoMm mporiecce TBOpue-
CKOTO CO3MJAaHUS TPEKPACHOI0 OH BHUAET BO3MOXK-
HOCTB 3arJISIHY Th 32 Kpai 00BIICHHOTO U TPUOIH3UTHCS
K OTBETaM Ha BEYHBIE BOIPOCHI 3€MHOTO OBITHSL.

B.OpmoeBckuit pa3pabaTeiBacT OTHENBHBINA JKaHP
¢dunocohckoi MOBECTH, TEPOEM KOTOPBIH SBIACTCS Xy-
JIO’KHUK, TBOpEL, COBMEIIAIOIINN B CBOEH JIMYHOCTHOM
MIPUPOJIE YEPTHI OECCIIOPHOTO reHus U Oe3yMIta.

Ounocodckuil aHATH3 MPOOIEM YETOBEUECKOTO
CYIIECTBOBAHUS U €ro cMbIcia mpoucxoaut y B.Ono-
€BCKOI'0 B LIEJIOM Psifie II0BECTEH, cpeid KOTOpbIX « VM-
npoBu3aropy, «Cedactbsan bax», «Ilocneanuii kBapTeT
BerxoBena». Bece onn Hanmcans! B 30-€ ro/pI 1eBATHA-
JIIaTOTO CTOJIETHSI, YTO TOBOPHUT O TOM, YTO POMAHTH-
YECKUH METOJ, BOCCO3JAHUSA XYJOKECTBEHHOW Jeii-
CTBHUTEIBHOCTH HE yTPAaTWJI CBOIO CYIIHOCTHYIO OBbI-
THHHYIO COCTABIISIONIYIO, & MBITAETCSI €€ OCMBICIUTE C
¢unocohckux M 3cTeTHUECKUX nosuiuid. Bee atu no-
CTHXEHHs OyIyT BIIOCIIEACTBHH YCBOCHBI U B ITOJIHOM
Mepe BOHIYT B KOHIENT (POPMHUPYIOMIETOCS PeaIiCTH-
YeCKOro METOJ[a M CTaHyT OCHOBOM /IS €T0 MO3UTHB-
HOTO pa3BUTHS B 00JIACTH XYHO)KECTBEHHOW JIMTEpa-
TYpBIL.

B sToMm mporiecce moBecTs 0 XyIOKHHKE COXpa-
HHIJIa CBOE 3CTETUYECKOE M CTPYKTYpHOE E€IUHCTBO H
CBOE€ 3HAYNMOE MCTOPHYECKOE MECTO B OOIIEM KyJIb-
TYpHOM H JIUTEpaTypHOM Iporiecce. boree Toro, mepe-
X0J] OT POMaHTHYECKOI0 K PEAIMCTHYECKOMY BOCIPHU-
SITUIO JIEICTBUTENBHOCTH «00ECIEYHII J)KaHPY MOBECTH
0 XYJIOXHHUKE KIFOUE€BOE MECTO B TBOPUYECKHX MOUCKAX
pycckux nucateneit Toi nope» [9, ¢.209].

ApPXUTEKTOHMKA XYJI0’)KECTBEHHOTO TEKCTa 3aHU-
Masia B. OnioeBckoro cambIM cepbe3HBIM 00pazoM U
oTIpeieIIsiyia IOBECTBOBATENIFHYIO CTPYKTYpPY €ro mpo-
n3BeneHni. OH CTPEMIIICS K CTHIIMCTHIECKOMY Pa3HO-
00pa3uto cyOBeKTHOM (OPMBI OITUCAHHMS, B CHITy YETO
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Ha CTpaHHIIAX €ro MoBecTel o0pen Ku3Hb 00pa3 pac-
CKa3z4MKa U3 HapoAa, TAJIEKO OTCTOAIIETO OT 00pa3oBa-
TEJILHOTO W MHUPOBO3PEHYECKOTO YPOBHSI CaMOro aB-
TOpAa.

Ora JIMCTaHIMS B WACOJOTMYECKOM IUIaHE U B
JIMYHOCTHBIX OICHKAX COOBITHHA ¥ (haKTOB JCUCTBH-
TENILHOCTH 3aKperuisiiach B. O1oeBckiM Ha BCceX ypoB-
HSIX XYJOXXCCTBEHHOTO MOBECTBOBAHUS, BKIIFOYAS BBI-
0Op CTIIMCTUYECKOTO PHCYHKa, CHHTAKCHCAa U JICK-
cuku. XyI0KEeCTBCHHBIN HappaTHUB MpHOOpETas spKo
BBIPAKEHHBIN XapakTep, KOTOPbI OTpaXkaJcs MpH Ie-
penaye 1uanoroB NEPCOHaXKEH, MX BHYTPEHHUM peuu U
KOMMCHTapHUAX paccKa3duKa-HernpogdeccuoHamna.

O0pa3 pacckaszumka 00JaaeT y mucateis MOTeH-
el CKPEIISITh U OPraHU30BBIBATh €IMHCTBO 0(OPM-
JICHUsI XyJ0KeCTBEHHOro HappatuBa. OJHAaKO Kpome
9TOT0 MEPCOHAXK paccKa3yhKa MpuoOpeTaeT B Npo3e
B.OnoeBckoro sipko BhIpa)KEHHbIE IMYHOCTHBIE YEPTHI
U B CHJIy 5TOTO HaJeJsieTCs] CAaMOLIEHHOCTBIO B peau-
3aldN aBTOPCKOW 3a1a4yd. DTOT MEPCOHAXK aKKyMYJIH-
PYeT YHTaTeIbCKIA B3TILA HE TOJIBKO Ha CONCpKAHHE
XYJOXKECTBEHHOTO TEKCTa M CTENEHb €ro 3HAYMMOCTH
W aKTYaJbHOCTHU IUI CETOAHSIIHErO IHSA, HO W TIpel-
CTaBIIIET paccKa3unMka KakK YeJOoBeKa C COOCTBEHHOM
JKU3HEHHOM HMCTOpUEN U BOCHPUSATHEM JEUCTBUTENb-
HocTH. Pacckazunk moo0HO THIIA TIPENICTABISAETCS Kak
JIMYHOCTb, UMeEIOLIasl CBOI Ouorpaduro, omnpeneneH-
HYIO COLMAJIBHYIO CPEJy, M [IOTOMY OHA aBTOHOMHO CY-
MECTBYECT B KOOpAMHATAX XYIOKECTBECHHOI'O MHpa
MpeIaraeMoro JUTepaTypHOTo TEKCTa.

OOnuK MMOXOOHOTO TIOBECTBOBATENS COICPIKHUT
MHOXKECTBO JIeTallell M METKHX HaONIONICHWHA aBTOpa
HaJl pealnsMu pyccKoil u3Hu. B oOprcoBke ero xa-
paxTepa CIBIIIUTCS ACATETHCKUI IPOTECT IPOTHB ITy-
IIEBHOW yIepOHOCTH W HPaBCTBEHHOH TITYXOTHI, MIPO-
JUKTOBAaHHBIN HECTIPABEIIIMBHIMH YCIOBHOCTSIMH U CO-
[IHATFHON U OOIIECTBEHHON KN3HU. XyI0KECTBEHHBIIN
MOPTPET paccKa3uuKa-HenpogeccuoHasa npuodperan
B mpousBeleHusik B. Om0eBCKOro CHMBOJHYECKYIO
0000IIIEHHOCTh U OIpEIeNs MPOTPECCUBHYIO IO3U-
LIMIO0 CAMOTO aBTOpA.

ConmanbHBIA acleKT OCBELIEHHUs 00pa3a MoBecT-
BOBaTelsl O4eBUICH B ToBecTH B.Onoesckoro «Kupo-
mce (1839). KoMmo3unnoHHO IeHTpaTbHBIA acIIeKT
MICATENBECKOTO 3aMBICIIa pealn3yeTcsl YKe BO BCTYII-
JICHWH, B KOTOPOM pAacCKa3uMKy YIOTOBaHA CyIp0a
HEYIaBIIETOCS CKYIBITOpPA , e TANaHT U JKaXkaa mpe-
KpPacHOTO OBUIH 3aAyIIECHBI 0€3)KaIIOCTHOW PYTHHOW U
po30il xu3HU. becrpocBeTHas HyXJa U TATOCTHBIE
JIOMaIIHue 3a00THl MOTPY3WIN XyAOKHHKA-TBOPLA B
MPU3EMIICHHYIO <OKUTeICKyt0 chepy ObITHS M HaBcer1a
OTOpBaJIM OT BO3BBIIICHHOI'O MHpPa KpPaCOTbI, TOPKE-
CTBa TBOPYECKOTO Ayxa U rapmoHum» [10, ¢.129].

OH CTaHOBHTCS PEMECICHHHKOM, HO HEBECENIOe
pemeciio rpoOoBIIMKa JienaeT ero ¢uiocodom, KOTo-
PBIi HAOJFOAaeT OKPYKAIOIIMX JIFO/ICH B CaMbIe ipaMa-
TUYECKHAE MUHYTHI HX Xu3HH. CMepTh, KOTOpas BHE-
3aIIHO BTOPIaeTcsl B YEJIOBEUYECKYIO JKH3Hb, MO3BOJIET
OCTaHOBUTH O€T BpPeMEHH, BHUMATEIIbHEH BIIISICTHCS B
COOBITHSL M 0OCTOATENBCTBA, UX MOPOAWBIINE, M YBU-
JCTh TaXXE B CAMBIX TPAru4€CKMUX CIOKETaX NMOYYUTEIIb-
HYI0, & TOpOW 3aHMMATENIbHYI0 CTOpPOHY. B moBectn

«OKuBonmcen» naxke €CTh OMITO3ULUS ABYX PaCcCKa34dH-
koB. [loBecTBOBATENb-XyNOXKHHK, B CHITy II€4aIbHOTO
yzesia CTaBIInil rpoOOBIIMKOM, COCEACTBYET C 3aXKH-
TOYHOH MelaHCcKoM Mapbelt AHIpeeBHOM, pedb KOTO-
poli BOccO3JaeT KOJIOPUT M aTtMocdepy oObIBaTelb-
CKOM cpeJibl, JaeKoH OT TATH K UCKYCCTBY M €r0 Uje-
aly mpekpacHoro. Pa3roBopHas JeKCHKa T€pOUHH,
HaTOJHEHHas! IPOCTOPEUHSIMHU, CBOIICTBEHHBIMU HOCHU-
TeJsIM HEeoOpa30BaHHOW YacTH 0OIIecTBa, OTpakaeT
COOCTBEHHOE BHJCHHE HE3aBHIHOH CyIBOBI HECOCTO-
sBrerocst xymokauka Lllymckoro. 3aKUTOYHOH Me-
IIaHKE, HAXOSIIIIHCS B KPYTy CyTry00 MEpKaHTHIBHBIX
3a00T ¥ MHPCKHUX CTOPOH OBITHS, aOCOIFOTHO HEIMOHS-
T€H U HUCKOJIbKO HE BaXKEH CMBICI TBOPYECKOIO MOJ-
X0J1a K XKHU3HHU.

OTOT B3I HAa MUP OTpaxaeT )KU3HECHHbIE MUPO-
BO33pEHHE M HU3KHH 00pa30oBaTeNbHbII CTaTyc 0ObIBa-
TEJIBCKOM Cpebl, B KOTOPOH HET MecTa pa3MblIIle-
HUSIM O MECTE XY/I0KHUYECKOTO TajlaHTa U ero ooie-
YeJI0BEUECKOH LIEHHOCTH.

JloMHHaHTa [EHHOCTHBIX KAaTETOPHUIH CaMoro aB-
TOpa U €T0 JUYHOCTHOE OTHOIICHUE K H300pa’kaeMbIM
KapTUHAM JCHCTBUTENHHOCTH OOHApY)XMUBAaeTCs B
(hopMe TPOEKIMK Ha S3BIKOBOE CAMOBBIPaKCHUE pac-
CKa34MIIbl, Yb¢ MUPOIIOHNMAHHS HE BBIXOJNT 32 Y3KHE
PaMKU IPU3EMIIEHHOTO XKHUTEHCKOTO MPEICTaBICHHS O
ABJICHUAX OKpYyXarolero mupa. XyJOKECTBECHHBIN
HAppaTUB CTPOUTCS HA JIOKHO IIOHMMAEMBIX U BOCIIpU-
HUMAaeMBIX >KH3HEHHBIX LIEHHOCTSIX, HO BO3MOXHOCTb
UX CMEIEHHA JaeT BHUMATEIbHOMY YHTATENI0 paKypc
WHOM WHTEpIpeTanny IPEICTaBICHHOW IHcaTelIeM
KapTUHBI JICHCTBUTEIHHOCTH.

CroxxeTHoe jaeiictBue mnoBecTH «Kupomucemy»
BKJIFOYAET TOYKU 3PCHUS U JKU3HEHHBIC MO3UIMN pac-
CKa34MKOB, HJICOJIOTHUECKH AMAMETPAIBHO MPOTHBO-
TIOCTABIICHHBIX JIPYT ApyTy. B aTOM cityuae kaxxaas oT-
JieNbHas TOUKa 3peHus He 00Ja/1aeT KOHEUHOH MOJTHO-
3HaYHOCTBIO M  HYXXIAaeTcs B  KOPPEKIMH U
JIOTIOTHEHUH, O0yclaBiuBas OOIIYI0 TEHJEHIUIO TO-
BECTBOBATEJIFHOI'O KOHTEKCTA B CTOPOHY OOBEKTHBHO-
CTH.

Pa3HOCTh CyOBEKTHBHBIX BOCHPHUSATHH pealbHO-
CTH, pe(IIEKCHBHBIX OLICHOK, HECOOTBETCTBHE BBIOOpa
COOCTBEHHBIX KU3HEHHBIX I1eJIeH 1 oTpeOHOCTEH TTpe-
JOMIISIETCS B 3€pKajle OTOOpa)KeHMSI COIMAIBHOTO
(oHa, Ha KOTOPOM HPOUCXOJIHUT CIOXKETHOE EHCTBHE, U
KOTOpBIf 00YyCIIaBNMBAeT TPEIMETHYIO OBITHHHYIO
CTOPOHY JKM3HM M TIpo3am3M ee cojepkanus. Jlis
B.OpnoeBckoro pacckazymk U3 IPOCTOHAPOIHOH Cpebl
BOIUIOIIAET ONpPEACNEeHHBIA MCUXOJIOTHYECKUN OOIHK
JIMYHOCTH, CTAHOBSICH OPTraHU3YIOIUM LEHTPOM IIO-
BECTBOBATENLHOW CTPYKTYPHI XyJI0KECTBEHHOTO Hap-
partuBa.

Pacckazumk y mmcartens noiydan CBOW 0COOBIi
JIMYHOCTHBIM M MHJIMBHUIYJIbHBIA CTaTyCc, MHTEPECOBa
YyHUTaTeNs] CBOCOOpa3HeM JyIIEBHOTO MHUpa M «perpe-
3€HTOBAJ YPOBEHb HPAaBCTBEHHOT'O Pa3BUTHS U ICTETU-
YEeCKOW KYJIbTYpPBI, TIOPOH JTAJIEKO OTCTOSIIMN OT COO-
CTBEHHO aBTOopckoroy» [11,207].

Taxkast ¢popma XyI0’KECTBEHHOT'O ITOBECTBOBAHHUS
TpeGoBarga 0co0OW CTHIMCTHKH W TPaMMaTHYECKHX
CIIOCOOOB BBIPAXKEHHUS, YTO HAXOJMIO BOIUIONICHHUE B
(dopMax HMCHIOBEAN TEPOEB MM B KOMITO3HIIMOHHOM
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dbopme snmcTonspusi. DTH aABe GOPMBI OpTraHU3alN
JUTEPATypHOTO TEKCTa CTAIM 0CO00 MOMYJISPHBIMHU B
MpO3¢ PYCCKUX POMAHTHKOB U OIMPEICISIA KOMITO3H-
IUOHHOE CBOCOOpa3ne UX XYA0KECTBCHHBIX MPOU3BE-
TICHUH.

YcTHas peuyb  XYHOKECTBCHHBIX —IEPCOHAXKCH
ObLTa CBsi3aHA ¢ OOLIMM KOHIICTITOM CyOBEKTHBU3AIIUU
MOBECTBOBATEIILHOTO TIOJISL JIUTEPATYPHOTO TEKCTa.
OO6pamienre K yCTHOH TpaaWIUN pPAcCKa3bIBaHUS HE
pemano aBTOPCKYI0 3aJady B CMBICIE TICHXOJIOTHYE-
CKOTO TIOPTPETa ITOBECTBOBATEIA, TaK KaK €ro TOJI0C B
TUTAaHE CTHIIMCTUKU W JIEKCHYECKOTO COCTaBa HUKAK HE
OTIIMYAJICS OT COOCTBEHHO aBTOPCKOTO. B 3TOM Citydae
paccka3uuK Mo BHICHHUIO COOBITHH M UX pEIpe3cHTa-
UM COBMANAN C CAMHM aBTOPOM, a €ro pedb MPHHU-
Masia (PYHKIUI HHTPOAYKIUH MO OTHOIICHHUIO K CO-
JICP’KAHUI0 OCHOBHOTO TEKCTa. Paccka3uumk W aBTOp
COBIAAJN TAKXKE B TIaHE 00pa30BaTEILHOIO CTATYCA,
YPOBHS HMHTCIUICKTA, COIMAJIBHOTO TIOJOXKCHUSI U
HUMEITN CXOTHBIN KPYT OOIICHHS.

Peur paccka3unmkoB He pa3nuyanach SI3BIKOBOH
OKpAacKO#, 0cO0OH IMOIMOHAIHHON TOHAJIHHOCTHIO U
HaXONWJIaCh B CTPOTHUX IMpelelax JHTepaTypHOI
HOPMBEI.

B cBs131 ¢ 3TOM BO3HHUKIIA TOTPEOHOCTH B MOSBIIC-
HUHM HOBOT'O, TaK Ha3bIBAEMOTO YY>KOTO rojioca, KOTo-
PBIiT yKe BBIXOJIMII OBl 32 paMKH JIMTEPATypHOCTH U OT-
pakasl MHOTOTOJIOCHE YIIUIIBI U HAPOJHOU CPEJIbI.

YuraTenb 3HAKOMHJICS C PACCKa34MKOM, JIUIICH-
HBIM JIOCKA YHCTO JIMTEPATYPHBIX BBIPAKEHUIL, HO 3TO
OBLT TOJIOC MEIIaH, KPECThSH, KYIIIOB U IPOCTOHAPO-
IIbsl, KOTOPBIA OTpakall MyJbC M CTHXHIO HApOTHOU

JKU3HM U CBOCOOpa3re HAIIMOHAIBHON CaMOOBITHOCTH
pPYCCKOM AEHCTBUTEIHLHOCTH.

JIutepartypa

1. Mopaos B.Jl. Ouepku mo ucTopuu pycckoi
kputuky Il monoBuner 20-30-x rogoB XIX Beka. —
Tomck, 1979. — 422 c.

2. Mann lO. Pycckas ¢unocodckas 3cTeThxa
(1820-1830-¢ romer). — M., 1969. — C. 104-148.

3. Cremmanosa K.II. [Tostuka ommcanus. Pycckas
xXynoxectBeHHas npo3a 1830-1840-x romoB. ABTOped.
kaum. guce. — JI., 1973. — 27 c.

4. UckyccTBO M XyOOXKHHK B 3apyOe:KHOH HO-
Bemte XIX Beka. — A., 1985. — 527 c.

5. Maiimue E. O pycckom pomantusme. — M.,
1975. — 327 c.

6. MckyccTBO M XyIOXKHUK B pyccKo# mpose | no-
noBuHbl X1 X Beka. COopHUK npousBeneHnit. — M.-J1.,
1989. — 623 c.

7. Ucropusi poMaHTH3Ma B PyCCKOM JUTEpaType:
BO3HHKHOBEHHE M YTBEPXKICHHE POMAHTHU3Ma B pyc-
ckoit uteparype (1790-1825). — M., Hayxka, 1979. —
503 c.

8. Jlorman IO. Ilytu pa3BuTus pycckoil mpo3bl
1800-1810 romoB. — Tapry, 1961, Bemmyck 104. — C.
3-57.

9. HckyccTBO pOMaHTHUYECKOHN MOXHU: MaTepHAIIbI
Hay4HOH KoHpepeHmu. — M., 1969. — 347 c.

10. UcTtopust poMaHTHU3Ma B PYCCKOI ITUTepaType:
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In German, the verb is one of the main parts of speech. It is used to express actions, states, processes, and

changes.

The study of the verb in German includes several stages:
Familiarity with the main types of verbs. In German, verbs can be weak (in which the infinitive ends in -en)
and strong (have variable vowels). It is necessary to study the main types of verbs, their conjugation in different

tenses and features of declension.

The study of verb tenses. In German, there is a wide range of tenses, including the present, past, future tense,
as well as various types of conditional and subjunctive moods. At this stage, it is necessary to study the main time

forms and their use.

Vocabulary expansion. To use a variety of verb constructions, it is necessary to study a large number of verbs
and their meanings, as well as to study the various grammatical constructions in which verbs can be used.

Practice and practice of the use of verbs in speech. While studying verbs, it is important to actively use them
in various contexts in order to consolidate their correct use and learn to freely express their thoughts and actions.

The stages of learning a verb in German can be different depending on the level of the language and the
teaching methodology, but these main stages allow you to create a framework for learning verbs and their use in

speech.

Keywords: teaching methods, strong and weak verbs, modal verbs.

There are several types of verbs in German:

Strong (starke Verben) are verbs whose verb base
changes in the past tense and past participle. Examples:
kommen (come) - kam (come) - gekommen (come),
sehen (see) - sah (saw) - gesehen (seen).

Weak (schwache Verben) are verbs in which the
past tense and the past participle are formed by adding
the ending "-te" or "-et" to the verb base. Examples: ar-
beiten (work) - arbeitete (worked) - gearbeitet
(worked), spielen (play) - spielte (played) - gespielt
(played).

Auxiliary verbs (helfende Verben) are verbs that
are used in combination with other verbs to form com-
plex tenses. The most common auxiliary verbs in Ger-
man are sein (to be) and haben (to have). Examples: ich
bin gegangen (I went), du hast gesehen (you saw).

Impersonal (unsonliche Verben) are verbs that are
used without personal pronouns. The most common im-
personal verbs in German are es gibt (is), es regnet (it's
raining).

Reflexive (reflexive Verben) are verbs that ex-
press actions performed by the subject himself, and re-
quire the use of the pronominal pronoun "self" (sich) in
the complement. Examples: sich waschen (to wash),
sich freuen (to rejoice).

Modal (modal VVerben) are verbs that express abil-
ity, necessity, desire or permission. The most well-
known modal verbs in German are konnen (to be able),
miissen (must), wollen (to want), sollen (must), diirfen
(to have permission).

Irregular (unregelméBige Verben) are verbs that
do not follow the general rules of declension and form
change. Their forms cannot be derived from the base
word. Examples: sein (to be), haben (to have), werden
(to become), wissen (to know).

From a semantic point of view, it is. verb. they are
classified as follows:

Indefinite verbs - they express an action or state,
but do not specify it. Examples: sein (to be), haben (to
have), werden (to become).

Transitive verbs - they require an additional object
to which the action is directed. Examples: sehen (see),
lesen (read), kaufen (buy).

Intransitive verbs - they do not require an addi-
tional object and express a state or action that occurs
without direction to anyone or anything. Examples:
schlafen (sleep), gehen (walk), lachen (laugh).

A state is a verb that expresses a permanent or tem-
porary state. Examples: lieben (to love), hassen (to
hate), wissen (to know).

Two-part verbs - consist of a main verb and a prep-
osition or adverb. Examples: ankommen (to arrive),
mitbringen (to bring with you), umgehen (to make do).

Phrasal verbs - consist of a main verb and a prep-
osition/adverb, and have a specific meaning. Examples:
aufstehen (to get up), abfahren (to go), einladen (to in-
vite).

Auxiliary verbs are used in combination with other
verbs to form the tenses of a verb or to form a passive
form. Examples: sein (to be), haben (to have), werden
(to become).

From a morphological point of view, the following
verbs are distinguished in German:

Weak verbs: They form the past tense and partici-
ples by adding suffixes to the verb base. For example:
spielen (play) - spielte (played), gespielt (died).

Strong verbs: They change the verb base to form
the past tense and participles. For example: gehen (go)
- ging (went), gegangen (went).

There are also irregular verbs that do not obey the
general rules of declension and form past tense and par-
ticiple forms incorrectly. For example: sein (be) - war
(was), gewesen (was).
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Behind the word formation in the German lan-
guage, the following verbs are distinguished how:

Verbals (trennbare Verben): These are verbs that
can be divided into two parts. For example: ankommen
(to come, to arrive), abholen (to pick up), aufstehen (to
get up).

Non-verbal (untrennbare Verben): these are verbs
that cannot be divided into two parts. For example: ver-
stehen (to understand), besuchen (to visit), machen (to
do).

Compound (zusammengesetzte Verben): These
are verbs that consist of two or more words. For exam-
ple: einkaufen gehen (go shopping), fernsehen (watch
TV), Rad fahren (ride a bike).

Prefixes (prafixverben): these are verbs that have
a prefix that changes their meaning. For example: mit-
bringen (bring with you), umziehen (move), kennen-
lernen (get acquainted).

Suffixal (suffixverben): These are verbs that are
modified by adding suffixes. For example: arbeiten (to
work) - sich anstrengen (to try).

Shortened (kiirzungsverben): these are verbs that
are shortened by dropping part of a word. For example:
machen (do) - mach (do).

These are just some of the different types of verbs
in German. There are many other rules and features of
word formation in the German language. Learning a
verb in German can be difficult due to several main rea-
sons:

Verbs have many forms and conjugations. The
German language has six tenses and four verb conjuga-
tions, each of which has its own rules and exceptions.
It is often difficult for students of this language to re-
member all these forms and rules.

There are a large number of irregular verbs that
have unpredictable changes in the basic forms. This
greatly complicates the study and application of these
verbs in the right contexts.

In German, there are various ways of forming
tenses, including the use of auxiliary verbs and changes
in the main verbs. It can be difficult for German lan-
guage learners to figure out how to correctly form the
right tense or verb form.

For a better explanation and study of the verb in
German, you can use the following methods:

Systematic study of conjugations and rules of
verbs. Well-organized German language textbooks of-
fer step-by-step study of conjugations and rules, which
allows students to study verbs more consciously and
structurally.

Practice and repetition. Regular use of verbs in
speech and writing allows you to consolidate the basic
forms and rules. A variety of verb conjugation exercises
will also help improve the understanding and applica-
tion of verbs.

Learning irregular verbs. Irregular verbs in Ger-
man must be memorized separately. Their list can be
found in textbooks or online resources. Gradually
learning and repeating these verbs can help you master
their proper use.

The use of various sources of information and ma-
terials. Video tutorials, audio recordings, interactive
exercises and even a conversation with native speakers
will help you to understand and apply verbs more
deeply in practice.

A variety of practical situations. Tasks and exer-
cises related to specific situations from real life will
help the student to apply verbs in realistic contexts and
better memorize their use.

Learning a verb in German requires patience and
practice, but with the help of a systematic approach and
a variety of methods, it can be successfully mastered.
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The article reveals the role of info-communication technologies as one of the most important factors of mod-
ern global system formation. The article analyzes the prerequisites and conditions of this process, as well as its
impact on various spheres of modern society. The article substantiates the paradigmatic importance of information
and communication technologies in the transformation of structural elements and processes of modern civilization

functioning.
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The intensive process of formation of the global
(planet-wide) civilization system, which began in the
second half of the XIX century, entered a qualitatively
new stage in the 80s of the XX century. It was con-
nected with the emergence and subsequent formation of
the information society. The active introduction of in-
formation and communication technologies in all
spheres of society has significantly strengthened the
processes of global integration. This was manifested,
firstly, in the qualitative increase in the speed of their
spread. Secondly, internationalization has covered new
spheres of economy and social life in general, which
previously traditionally remained relatively stable and
unchanged (national standards of production, features
of management technologies, family and domestic life,
lifestyle, features of national moral and cultural values,
etc.).

In order to clarify the qualitative specifics of the
modern stage of formation of a unified system of hu-
man civilization, it is necessary to identify the most im-
portant factors that condition the origin and develop-
ment of this process in concrete-historical conditions.

Initially, the establishment of links between differ-
ent territories was associated with the emergence and
development of trade, which, in turn, was possible in
the presence of a certain level of production. The ap-
peared surplus product created an objective opportunity
for the emergence of stable relations on the exchange
of goods between different countries and peoples.
However, despite the initial commonality and similar-
ity of tools of labor in different territories occupied by
human civilization, the relatively low level of labor
productivity and the minimum amount of surplus prod-
uct conditioned the formation of relatively unstable,
easily disappearing relations between different coun-
tries and peoples.

The next important stage in the formation of a uni-
fied system of human civilization dates back to the era
of the great geographical discoveries. During this pe-
riod, firstly, scientific geographical ideas about the
Earth as a whole were formed. Secondly, stable eco-
nomic ties were established between separate parts of
the world and the system of world trade began to form.

Thirdly, the initial accumulation of capital took place,
which was the most important prerequisite for the un-
folding of the Industrial Revolution. The unfolding of
these processes leads by the mid-19th century to a leap-
frog expansion of the real human perception of the true
unity of world civilization, to the actual transcendence
of existing not only local but also national-state bound-
aries.

In the second half of the twentieth century, there
are two more fundamentally important factors that en-
sure the further development of system formation pro-
cesses on a global scale.

In this specific-historical period, firstly, the global
system of production, distribution, exchange and con-
sumption of energy resources, primarily hydrocarbon
resources, is formed and confirmed in its basic param-
eters. In addition, the corresponding global systems of
transportation and processing, financial institutions
serving these processes and political mechanisms en-
suring their sustainability were also formalized.

Secondly, in the second half of the XX century,
the world began to observe the processes that were later
called the scientific and technological revolution. The
radical qualitative transformation of the productive
forces of the entire human society on the basis of the
merger of revolutions in science and technology (with
the leading role of science) leads to an unprecedented
intensity of the exchange of scientific and technical
achievements, the active development of common
standards, regulations, methods of communication in
this component of human civilization. Such a leap in
the development of science and technology objectively
require for their normal functioning the corresponding
intensity of exchange between different countries in
these components of human civilization. The social
need arising in this framework simultaneously creates
corresponding opportunities for its own realization.
Due to the action of these factors, the global system for-
mation quickly acquires new powerful sources of its
own development.

This becomes evident in just two decades, when in
the 80s of the XX the information society emerges, be-
gins to function and develop. The changes taking place
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in various spheres of society gradually unfold inherent
characteristics that had not been previously manifested
in the history of mankind. In addition, previously non-
existent structural components appear and evolve. In
our opinion, the most important of them in this aspect
is the system of information and communication tech-
nologies, which naturally emerges as a result of the de-
velopment of the universal cognitive process.

In our opinion, the formation and development of
the system of info-communication technologies can be
characterized and further investigated on the following
essential grounds:

1) by the scale of dissemination;

2) by levels of system organization;

3) by the changes introduced into the construction
of social space;

4) by the transformation of processes of social
time passing.

Obviously, the above-mentioned bases are not ab-
solutely isolated and independent of each other; they
are interrelated with necessity. On their basis, it be-
comes possible to fix the corresponding stages of evo-
lution of the system under consideration.

The characterization of the development of infor-
mation and communication technologies, made on the
basis of the first two bases, describes their formation on
their own basis; this system of technologies is consid-
ered in these cases as relatively isolated. In this sense,
these processes appear to be relatively simple. They de-
scribe mainly quantitative parameters of the processes
and stages of development of the information and com-
munication technology system. The third and fourth ba-
ses for analysis appear to be much more complex and
developed, since within their framework it is necessary
to identify stages of significant impact on the funda-
mental structures of society as a whole.

Let us try to briefly characterize the formation of
the structure of information and communication tech-
nologies according to the above-mentioned parameters.

At the present stage of development, the local, re-
gional, state, interstate and global levels are clearly de-
fined by the scale of spread of the info-communication
technologies system. Since this allocation seems rather
obvious to us, it is not reasonable to specifically ana-
lyze the properties and features of each of them within
the framework of this small work. However, it is nec-
essary, in our opinion, to note that the highlighted lev-
els characterize a sufficiently formed and structured
system. In reality, the processes of evolution of infor-
mation and communication technologies, their distribu-
tion and formalization into a single complex occurred
in a non-linear manner.

Classifying the development of info-communica-
tion technologies by levels of system organization, one
can clearly fix the stages of their functioning in the
form of unrelated personal computers, local networks
and global network. It is necessary to keep in mind that
the selected periods are characterized not only by dif-
ferent hardware components, ways and scales of their
integration, appearance of corresponding software, but
also by the formation of specific system algorithms of
their construction. And the latter turn out to be the most

dynamic component. For example, just a few years af-
ter the beginning of the processes of active formation
of computer networks, it was possible to record the his-
tory of their emergence with the allocation of specific
stages of architecture development, significantly differ-
ent from each other: multi-terminal, file-server, client-
server, peer-to-peer, cloud. [1]. It is the evolution of the
latter that turns out to be the factor that leads at the pre-
sent stage to the empirically fixed impact of the virtual
environment on the structure and properties of the sur-
rounding material world.

Already at the end of the twentieth century there
were predictions about such an increasing role of com-
puters in the life of mankind. [2, p. 15 — 20]. However,
now it is possible to observe changes in the basic struc-
tures of human civilization. Let us try to briefly record
them.

Procedures, norms and algorithms, developed in
the process of functioning of the system of information
and communication technologies, begin to affect the al-
ready existing spheres of human society (economic, so-
cial, political and spiritual), obviously changing their
essential characteristics.

The development of the system of info-communi-
cation technologies also affects the deeper foundations
of human civilization.

There is an obvious transformation of social space.
This process began with the widespread use of personal
computers, which required changes at the level of mi-
crospace. At the present stage, the transformation of the
global space of mankind is obvious. For example, the
geopolitical map of the world can be described on the
basis of the location, number and power of info-com-
munication centers. In a sense, the Internet nodes are
becoming the centers of civilization growth.

The info-communication system is gradually
changing social time as well. Initially, it affected only
people professionally engaged in this sphere - their
lives were synchronized in accordance with the needs
of this system. However, already now information and
communication algorithms have changed the real dy-
namics of social time and its subjective perception by
billions of people. The importance of real and virtual
time in the life of society is gradually changing in favor
of the latter.

One can say that the algorithms of the info-com-
munication system "go" beyond its limits. They form a
virtual reality, complex in its structure, in which ele-
ments traditionally distinguished in objective reality
(economic, social, political, spiritual) gradually
emerge. There is a certain "doubling" of civilization.

As a result, at least three major aspects of the sys-
tem-forming impact of info-communication technolo-
gies on human civilization as a whole can be distin-
guished.

First, information and communication technolo-
gies do not simply affect and influence all structural
components of the human civilization system - eco-
nomic, social, political and spiritual - without excep-
tion, but qualitatively change them. Moreover, these
technologies are not just actively, massively and sys-
tematically used in these spheres as a necessary but
auxiliary component, but also begin to define common
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ideals, norms, rules and procedures of ongoing and ob-
jectively required transformations.

Secondly, the system of information and commu-
nication technologies existing in modern conditions is
obviously global in the full and precise sense of the
word. It covers all countries of the world regardless of
their level of development. If in the era of the scientific
and technological revolution the subjects and main con-
sumers of its results were the most developed countries,
and the rest could use (to a greater or lesser extent) only
the products and technologies provided by these coun-
tries, now the situation is significantly different. The
products of the sphere of information and communica-
tion technologies are directly available to the mass con-
sumer almost irrespective of the level of income, edu-
cation, cultural and other traditions.

Thirdly, the previously functioning system-form-
ing factors for the world civilization set only the gen-
eral direction of transformations, determined only ulti-
mately changes in all spheres of human society. Infor-
mation and communication technologies realize this
function directly. They form the basic norms, proce-
dures, ways and means of receiving, processing, stor-
ing, transmitting, exchanging (distributing) and con-
suming (using) information. As a result, a system of
global information communication emerges, which
largely levels economic, cultural and educational, na-
tional-historical, moral and ethical, religious, political,
social and other differences. A certain new material-
virtual sphere with its own economic, social, political
and spiritual characteristics is formed and begins to
evolve independently, encompassing and actively
changing virtually all of humanity.

Thus, information and communication technolo-
gies are not just present as an independent element of
world civilization. They are beginning to increasingly
transform the other components of this system in ac-
cordance with their own ideals and norms of function-
ing and development, which are constantly being
formed. This system is actively unfolding in the eco-
nomic sphere of society as its most dynamically devel-

oping component and as a factor transforming other el-
ements of the global economic system. In addition,
these technologies are beginning to increasingly deter-
mine the functioning of the processes occurring in the
political system of modern society. Finally, information
and communication technologies are already in many
ways shaping the new social structure of society. Set-
ting certain requirements to a person and making no-
ticeable changes in living conditions, the system of
info-communication technologies actively forms, in ac-
cordance with them, large social groups and strata char-
acterized by similar sizes and ways of income genera-
tion, educational level, style of thinking, similar vocab-
ulary, norms of behavior, value orientations, lifestyle in
general [3, p. 13]. Moreover, at the current stage of civ-
ilizational evolution, the development of the system of
info-communication technologies leads to the emer-
gence and formation of a special ecological space (in-
foecological space), which is required for its normal
functioning [4, p. 54 — 55].

Based on the above, we can conclude that infor-
mation and communication technologies are beginning
to act as a system-forming factor of special signifi-
cance, paradigmatic in terms of the results of its impact
on the essential characteristics of all structures of the
human society system without exception.
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AHHOTALUSA

Hpezmoxceﬂa HOBasA MOACJIb aHU30TPOIMHOI'O TEPMOIJIEMEHTA, Y KOTOpOfI IIJIOTHOCTH TOKA 3aBUCHUT OT OpAU-
HaTbhl. YUYET 3TOM 3aBUCUMOCTH MMPUBOJAUT K COBEPIHICHHO MHBIM BBIBOAAM OTHOCUTEIILHO 3aBUCHUMOCTEN OCHOBHBIX
XapaKTCPUCTHUK TCPMOIJIECMECHTA (T3pMOBI{C, MaKCUMAJIbHOC CHUIKCHHUC TEMIICPATYPhI U L[p.) OT MaTC€pHUAJIbHBIX U
pa3MepHBIX KOHCTaHT. 1, riaBHOe, paboyne XapakTepUCTUKH HE 3aBUCAT OT aHW30TPOIHON 100poTHOCTH. B pa-
00T€ BLIYUCIIEHBI OCHOBHLIE pa60q1/1e XapaKTCPpUCTUKU aHU3O0TPOITHOI'O IrCHEPATOPA U aHU30TPOITHOI'O XOJIOUJIb-
HHKAa [T0Ka3aHo, YTO OHU HE YCTYMAIOT aHATOTUYHBIM XapaKTePUCTUKAM CTaHJapTHBI[ TepMO3IEKTPUYECKIM IIpH-
Gopam.

ABSTRACT

A new model of an anisotropic thermoelement is proposed, in which the current density depends on the ordi-
nate. Taking this dependence into account leads to completely different conclusions regarding the dependence of
the main characteristics of the thermoelement (thermopower, maximum temperature reduction, etc.) on material
and dimensional constants. And, most importantly, the performance characteristics do not depend on the aniso-
tropic quality factor. The work calculates the main operating characteristics of an anisotropic generator and an
anisotropic refrigerator and shows that they are not inferior to the similar characteristics of standard thermoelectric

devices.

KiroueBble cj10Ba: AHH30TPOIHBIN TEPMOAIIEMEHT, aHU30TPOIHBIH TEPMOXOJIONMIBHUK, aHU30TPOIIHBIN I'e-

HEpATOp TOKaA.

Keywords: Anisotropic thermoelement, anisotropic thermocooler, anisotropic current generator.

BBEJIEHUE

AHM30TpOnHBIE TepMoIeMeHTH (ATDJ) Hauanm
MHTEHCHUBHO U3Y4aTh M UCKAaTh UM NPUMEHEHHUS B IIIe-
CTHAECATHIX-CEMHUIECATHIX TOJaX MPOIIIOTO CTOJICTHSI.
YeunusaMu TPynmel HCCleoBaTeNed MoJ pPyKOBOA-
crBoM npod. CamoiinoBuua A. I'. Oblia cosjana Teo-
pust reHepupoBanus Tepmodac ATO [1] u npeayioskeHs!
HEKOTOpHIE UX MPUMEHEHHUs. Pe3ynbTaThl 9THX HCClle-
JoBaHUIT cobpaHbl 1 06001IeHBI B 0030pe [2], a Taxke
B paborte [3], koTopas BeinwIa B 1997 rony U B KOTOPYIO
BKJIIOUEHBI HOBBIE pe3ynbTaThl. B [2, 3] nuznoxeHsl uc-
cinenoBaHus pabotel ATD B KauecTBe TeHeparopa
OJIC. Uto ke KacaeTcs ero paboThl B KA4eCTBE XO0JIO-
JVIIbHUKA U TeHEpaTopa TOKa, TO TAKUX UCCIECAOBaHNI
HE MPOBOAMIOCE. ITO MOXKHO MOSICHUTH TEM, YTO aHH-
30TPOMHAsT TePMOdJIeKTpuueckas n00poTHOCTh ATO
OuYeHb Majia U, HOATOMY, IPPEKTUBHOCTH OXJIAXKACHUSI
(mepeman TeMmnepaTypsl, XOJIOJOIPOU3BOIUTEILHOCTD
U T. 1.) Toxxe Mana. OgHako eciii Obl yAaJIoCh CO3/1aTh
AQHU30TPONHBIM TEPMOIJIEKTPUUECKUN XOJIOIUIBHUK
(ATX) u o= naBan 661 IpUEMIIEMBIH ITepemnaja TeMIepa-
TYpPBI, TO OH OBl UMEJI KOHCTPYKTHBHBIC U TEXHOJIOTH-
yecKHle MPEeuMyIIecTBa Iepel XonoaAunbHuKkoM [lens-
The. OO0 3THX NMpeuMyllecTBaxX y»e IOBOPUIIOCH B pa-
6ote [4], B KOTOpOH HaMeueH W IyTh MOUCKOBBIX
WCCIIEIOBaHUH HY)XHBIX JUIs CO3JaHus 3(P(EKTUBHBIX
ATX. B Hacrosel cTatbe mpeuiokeHa HoBast pusu-
yeckast Mozess ATO.

1. AHU3OTPOITHBIN
TEPMOSJIEKTPUUECKU TEHEPATOP
PaccmoTtpum HambGoinee mpoctyro monens ATI.
bynem cumrath, uro, marepuan ATI oZHOPOIHBIH,
TeMIlepaTypa OJHOMEPHA U 3aBUCUT TOJBKO OT OpIH-
HaThl y (cM. puc. 1). Toraa 3akon Oma B quddepennu-
aJTbHOM BHUJIE MOXHO 3aIliCaTh TaK

: dT
rllJl(y) = E1 - ap ﬁ,

rae rll - KOMIIOHCHTAa TCH30pa YACJIbHOI'O CO-

@)

NPOTUBIICHHS, a 12 - KOMIIOHEHTa TEH30Pa TEPMOI/IC,

T (y) - Ttemneparypa, ji(y) - INIOTHOCTh 3JIEKTpUYE-

ckoro Toka B ATT, El - DIIEKTPOCTATUYECKOE MOJIE B

oOpasne, co3maBaeMoe TeHeparopoM. Ilpm pacuerax
MBI TIOJIaraeM, 4T0 KHHETHYECKHE TTapaMeTphl MaTepH-
ajia TEpMOINIEKTPHUKA HE 3aBUCAT OT KOOPAUHAT U TEM-

neparypsl. BelsicHUM Janee 3aBUCUMOCTb I10JIS El oT

KOOpAMHAT. BeInuiem Amst 3TOro BeIpaKeHHE IS MO-
nepevyHoro noist B ATX

E,=ryh(y)+a, dy :
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Orcroa BUIHO, YTO IMOMEPEYHOE I0JIE 3aBHCHT Brinnniem manee 3aKOH COXPAaHEHHs SHEPIHH C
TOJIBKO OT KoopAuHATHI . HO, MOCKOJBKY, JOJDKHO BBI-  YYETOM TOTO, YTO TEMIIEPATYpa 3aBUCHUT TOJIBKO OT KO-
E ﬂ E2 OpAMHATHI y. DTOT 3aKOH WX HO-IpyromMy o00OILeH-

1 —

IIOJTHATCSI PaBEHCTBO , TO IOJIydaemM HOC YpaBHCHUC TCIIJIOIPOBOAHOCTU UMECT BUJ]

ﬂy ﬂX dZT(y) + r11].12(3/) — O, (2)

MOCTOSTHCTBO TIOJIS El' Ha »T10 00cTOsiTENBECTBO 00pa- d 2 y k
22

THJIM BHUMaHHE aBTOPHI paOoThI [S].

A040AMNBHUEK

| | Th
v ATT

ks TG'

/ HarpegaTenb

[ =  ——

Puc. 1. llpunyunuanvnas cxema naepysicennozo ATl

rJie K22 — QUaroHajbHas KOMIIOHEHTa TEH30pa TEIUIONpOBOAHOCTH. TakuMm oOpasoM, ypaBHenus (1) u (2)
HY’)XHO paccMaTpuBaTh coBMeCTHO. C MOMOIIBIO MAKeTa MaTeMaTnueckux mporpamm Maple ierko Haxoanm Bbl-
paxenus st T(y) u ji(y)

2
o (-Cy+C
In 12( 2 1) Kp +aoa Ey
Kp 11 12 1 C «
T(y) = o L i(3) = C2 oV
(x —
% 12( 2y 1)

rae Ci1u C2 = TOCTOSIHHBIE, KOTOPBIe HaxXoaaTcst u3 rpaHudHbix yenosuid T(0)=To u T(h)=Th. Onu nerko
HaxojsTcs ¢ momoinso Maple:

2 2
0% o (FE =To) 0 Ty,
. “Pr B B . “Pr e “Pr
c - P C - P
1 2 ’ 2 ol
% %

PaccmoTpuM Bonpockl, CBsI3aHHbIE ¢ JUIMHON 06pa3ia AT 1 KOHTaKTHI TOKOIIOIBOIAIINX IIPOBOIOB Ha TOP-
1ax. YToObI KOHTAKTHI HE BIUSUIM Ha IIpOIecCHl poTekaromue B cpenneit yactu ATI obpaser; gomxeH ObITh 10-
CTaTOYHO JUTMHHBIN: B HJealie JUIMHA JOJDKHA OBITh 0oJbIIe BHICOTHI B 9-10 pa3. KOHTaKTH M TOKOMOABOIAIINE
MPOBO/IA JIOJDKHBI OBITh TAKMMH, YTOOBI OHM HE BIMSUIM Ha 3(QeKT reHepannu Toka. B ngeane Topis! JOIDKHEL
OBITh aIabaTHYECKN H30JIMPOBAHBI OT BHELIHEH CPEAbl, a 3TO 03HAYAET, YTO MPOBOJIA JOJIKHBI OBITH JOCTATOYHO
TOHKHMH.

PaccmoTpuM nanee BeIpakeHHE AJIs IOIEPEUHOTO TEPMOIIEKTpHUECKOro nosst. OHO UMeeT B

. dT
Ez = r21Jl(y) + ay #

Hecnoxusie pacyeThl IPUBOAAT K BBIPAKCHUTIO
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Kak BUITHO U3 3TOTO BBIpaXKEHMA MOMEPEYHOE MOJIe TMHEHHO 3aBUCHUT OT y: C POCTOM y cragaeT. OfHaKo 3Ta
3aBUCUMOCTD, KaK MOKAa3bIBAIOT YUCIOBBIC PACUETHI, OUEHb Ci1adas, T. €. MPAKTUYECKH MONepeyHOe MoJie OT ) He

3aBHUCHT.

M nanocnenok Berumcaum KITJ ATI. Ero MoxHO onpenenuts 1o ¢popmyne 7] =

Q-Q .q-

Q,

TEIUIO OCTYMHUBILEE Ha ropsiuyro ctopory ATI (puc.1), QI — TEIUIO OTJaHHOE XOJIOAWIIbHUKY [IPU TEMIIEpaType

T| . 3auaqa JaJICC CBOJUTCA K BBIYUCIICHUAM TCIIJIOT QO u Q| .

Qy =—ky, il (O)
dy

dT (0)
dy

—Ky

+a, (O)To -

) dT (I )
S+, (0)T,S, Q :—KZZJS +a, ) (1)T,S.

dy
ar (1) +ay, Ji (DT,

_K' - 7
2
d

77 =
—Ky

0

+ a12 Jl(o)

dT(0) . |
dy

i€ pacmpeesieHus: TeMrepaTypsl U ioTHOCTH Toka B ATT Haiinens! Boime. Ha puc 2 nuzobpaxeHna 3aBUCH-
MocThk KIIJ[ OT 31eKTprueckoro mojs UMEIOIIEro MecTo BIoib Toka (cM. puc 1). s uucnosoit onenxu KIIJ{
OBLIM MCTIONIF30BaHbI TAKHE 3HAUYEHHSI KHHETHUECKUX ITapameTpoB Matepuaina ATT

K,, =0.02 Cj—_mK, a,, =, =—40-10

T, = 480K.

(Ot TepmoanexTpuyeckoro nostst E1 npu xenanuu
JIETKO NEPENTH K COIPOTHUBIICHHUIO BHEIHEN HAarpy3Ku
R).

Hcnonb30BaHHbBIE YHCIOBBIE 3HAYEHUS] KUHETHYE-
CKHX TTapaMeTpoB OMW3KHM K YHCIIOBBIM Iapamerpam
BHUCMyTa. PacueTHple TaHHbIE MIPEICTABICHBI HA PUC.2.
Kax Bunno u3 storo pucyska, KITJ[ umeet nocratouso
6ospinoe 3HaueHue. [loaToMy y cBemymux uurareneit

-6 MmB

,p=10 SOm-cem, h=0.4¢m, 1, =500K,

MOXKET BO3HHMKHYTh BOIIPOC: KaK IIOHMMAaTh TaKoe
6onpmoe 3Havenne KI1/]. YV aBTopa nmeercs Takoi OT-
BeT. HUKTO W3 aHM30TPONIIMKOB HE HCCIIENI0BAI
HarpyXeHHbI! AT NOCKOJBKY HW3HA4aJIbHO CYHTa-
JOCh, YTO TOCKOJIBbKY AaHH30TPONHAs JOOPOTHOCTh
MaJja, TO 3TUM He cJeqyeT 3aHnMmarbed. Hamm ke nc-
CJICIOBAHUSI MOKA3bIBAIOT, YTO JOOPOTHOCTH 3/1€Ch HE
MIpUYEM.
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Puc. 4. 3asucumocmo KII/] naepysicennozo ATI” om genununbl npooosbHO20 MEPMOINEKMPULECKO20 NOJISL

OTtMerumM, 4TO eciau OBl yJanochk MOATBEPAUTH
SKCHEPUMEHTAIIEHO W3JI0KCHHbIE TEOPETHUYECKUE pe-
3yJIBTaThl, TO 3TO OBl JaJ0 BO3MOXXHOCTh BHEAPHUTH B
apceHan TepMmoanekTpudecknx npudopoB ATI, koto-
pBIii OBl MMEN PAI MPEUMYIIECTB IEpel IHUPOKO HC-
MOJB3yEMBIMH CTaHJAPTHBIMH TEPMO3JIETPHIECKIMHU
resepaTopamu 3eeOeka. OCHOBHBIE M3 3THX IPEHMY-
IIECTB COCTOST B CICAYIOIIEM.

1. ATT cocTouT U3 0JJHOU BETBH, KOTOpas BBIMOJI-
HEHa U3 OJHOT0 MaTepuana, MpHYeM TEeXHOJIOTHUS BbI-
pamuBaHusg aHU30TPOITHOTO MaTepuana (BUCMYT, BHC-
MYT CypbMa) XOPOIIO OTJIaXKEHa.

2. Ilo »ddextHBHOCTH (YUCIOBBIC 3HAYCHHS
KIIHA) npenmoxkenusii ATI B o0nacTu KOMHATHBIX
TEeMIIepaTyp U BBILIE HE yCTymaeT crangapTHomy TED
3eebexka.

1y

3. [Ipennoxenusiid ATT" Gosiee mpocT B KOHCTPYK-
TUBHOM U T€XHOJIOTHYHOM OTHOILIEHHHU 10 CPAaBHEHUIO
co cranaapTHeiM TET.

2. AHU30TPOIHbINA
TEPMODJIEKTPUUECKHUI XOJIOUJILHUK

HccnenoBannsi TepMO3JIEKTPUIECKOTO OXJIaXKae-
HUSI, KOTOPBIE POBOIMIINCE aBTOPOM HACTOSIIEH ITy0-
JMKAINH, IPEACTABICHBI B pabOTax, Oy OJIMKOBaHHBIX
B Hay4HBIX XypHanax TepMOlIeKTpUYeCTBO, YCIeXH
npuknaaHon ¢pusuky, [puknagnas ¢usmka u ap. OHu
OTIMYAIOTCA TE€M, YTO B HUX II0JAraeTcsi MOCTOSTHCTBO
IUIOTHOCTU 3JIEKTPUYECKOI'0 TOKA, 4TO, BOOOIIE IO-
BODsl, HUOTKYJa He clleyeT. B HacTosel cTaTbe 3TOT
BOIIPOC MPHUHAT BO BHUMAHUE U BBIABICHO, YTO ILJIOT-
HOCTbH 3JEKTPUIECKOT0 TOKA 3aBUCUT OT KOOPAWHATHI.
ABTOpY yIanoch Y4ecTb 3Ty 3aBHCUMOCTb U 3TO AaJ0
BO3MOXKHOCTb IIOJTyYUTh HOBBIC PE3YJIBTATHI.

L=

T

B

£

Puc. 3. llpunyunuanvnasn cxema ATX

TepMo3TeKTpHUECKUE XOIOMWIEHUKA W aHU30-
TPOTIHBIE B TOM YHCIIE OTINYAIOTCS TEM, YTO OHU MOTYT
0oTOMpATh OT OXJTAXKIAEMOTO Tella MU3EPHOE KOJrue-
CTBO TEIUIa, T.€. IPYTUMH CJIOBAMH XOJOJWIBLHBIN KO-
¢ dunmeHT ux OMU30K K HYJII0. DTO 3KBUBAJCHTHO
YCIIOBHUIO aTuabaTHIeCKON H30JISAIUN «XOJIOIHOM TT0-
BEPXHOCTH, KOTOPOE MOYKHO 3aITUCaTh B BUJIE:

dT (h ]
Tk S 2T () = 0.

W3 3T0r0 yCcnoBus HaXxoauM TEMIEpaTypy XOJI0[-
HOW rpaHy. BeipaskeHue A1 3ToM TeMneparypsl J0-
CTaTOYHO TpoMo37Koe. [103TOMy BBIITICHIBATE €0 HE
OyzneM, a IpUBEIEM Pe3yIbTaThl BEIYUCICHUN €€ 3aBH-
cumoctu ot nouist E1.
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Puc. 4. 3asucumocmv memnepamypul xon00Hou eparu ATX om enuuunsl 31eKMpoOCmMamuyecKko2o nois

Ha puc. 4 mpuBeeHa 3aBICHMOCTD TEMITEPATYPHI
xononnoit rpanu ATX ot monsa Ei. B xauectBe maTte-
puana ATX BbIOpaH MOHOKPUCTAJUTMYECKUN BHUCMYT.
IIpu pacuerax BbIOpaHa Ta 4acTh TEMIICPATYPHOTO HUH-
TepBalia, B KOTOPOH KMHETHYeCKUe Kod(duimeHTs He

20 2B '~ 0.02-84
K7 7 K

CM

a, =

T, = 300K.

AHU30TPONHBIE TEPMORIIEKTPUUECKHE XOJIOIUIIb-
HUKU paHee He pacCMaTpUBaJIUCh OTOMY, UTO HCCIIe-
JIOBATeNIM UCXOJWIN U3 OLEHKUA Bo3MOXkHocTeld ATX
JlaBaTh OXJIAXKJIEHHUE, OCHOBBIBASICH HA aHU30TPOIHOM
TEPMOAJIEKTPHYECKOH JT00pPOTHOCTH, KOTOpas Obuia
ype3BblYaiiHO Mana. 1, moaTomy, pemunu, 4To UCrosb-
3oBath ATO B kauectBe ATX He mnenecoobpaszno. U
HUKAaKHUX UCCJIEIOBAHUI 110 3TOW YaCTU NPOBOJUTH HU-
KTO HE IUIaHUpOBaJl. B Hacrosmeil pabote mokasaHo,
YTO aHU3OTPOITHAS TEPMODIICKTPUIECKast JOOPOTHOCTh
BOBCE HE SIBJISIETCS ONpeAeIIsoNeH B oxJlaxaeHuu. Tak

i1, Alead

] 0 DNS D0

- 20

3aBHCAT (WM cabo 3aBUCAT) OT TeMmeparypsl. Kunre-
THYECKHE KOI(QQHIMEHTHI, KOTOphIE BBIOPaHBI HPHU
YHCIIOBBIX pacyeTax TaKOBBI

MK = 0.001 Ontnt, h= 05 e,

YTO HA OCHOBE MOHOKPHCTAIIMYECKOTO BHCMYTa
BIIOJIHE BO3MOKHO M3roTOBUTH ATX, KOTOPBIN MOXKET
pabotath 3¢ppeKkTUBHO B 00IACTH KOMHATHBIX TEMIIC-
paTyp ¥ HUXeE.

IIpennaraemsiit ATX, mpocras Mojenb KOTOPOTO
W3JI0’KEHA BHIIIE, MIPEeIyCMATPUBAET €ro UIMHY J0CTa-
TOYHO OOJHHON MO CPABHEHHIO C BBICOTOW C TEM,
YTOOBI MOYKHO OBLIO CUHUTATh, YTO MPOIIECCHI UMCIOIINE
MecTo Ha Topuax ATX He BIMSIIOT Ha TEMIIEpaTypy XO-
JIOTHOM I'paHu B CpEeIHEN €€ YacTH.

E;, B/cm

LS PR a]

Puc. 5. 3asucumocmo nromnocmu moka om enuyuHbl NeKmpocmamudecKoco noJis

PaCCMO’IpI/IM JaJie€ BbIpaKCHUEC JId NOMEPEUHOI0O TepMOZ)J’ICKTpI/I‘IGCKOFO mojst. OHO uMeeT BU

E,=

B sBHOM BUAC 5TO BBIPpAXKEHUEC UMECT BUJ

ZIJl(y) + a'22

ar(y)
dy
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Kak BUAHO W3 STOrO BBIPAXCHUS IIOTIEPEUHOE
ToJIe TUHEWHO 3aBHCHUT OT p: C pocToM y cmagaet. Ox-
HAaKO 3Ta 3aBHCHUMOCTH, KaK IOKAa3bIBAIOT YHCJIOBEIC
pacdeThl, oueHb ciabas, T. €. MPaKTUYECKH MOoTepey-
HOE T0JIE OT y HE 3aBUCHT.

W3noxkeHHble B CTaThe pE3yJIbTaThl SIBISIOTCS
OpUTHHAILHBIMH, OJJHAKO OHU HYXKJAIOTCS B dKCIIEpU-
MEeHTaJIbHOH MpoBepke. K coxaneHuto y aBTopa HacTo-
AIIeH My OIMKAITUH He OBIJIO BO3MOKHOCTH BBHITIOJTHHUTH
COOTBETCTBYIOIINE SKCICPUMEHTAIBHBIC HCCICHOBA-
HHSL.

OTMeTuM mainee, 9TO €ciii OBl YAAJIOCh MONTBEp-
JIUTH SKCIICPUMCHTAIBHO M3JIOKCHHBIC TEOPETHICCKIE
Pe3yIBTATHL, TO 3TO OBI 1aJI0 BO3MOKHOCTH BHEIPUTH B
apceHan TePMODJIEKTPUUECKUX XOJOAWILHUKOB ATX,
KOTOPBIA ObI UMEN PSAJl MPEUMYIIECTB Mepea MUPOKO
WCIIONBb3YEMBIMA  CTAHJIAPTHBIMU  XOJIOIUIbHUKAMHU
[TenpThe. OCHOBHBIEC U3 ATHX MPEUMYIIIECTB COCTOSIT B
CJIeIYIOIIEM.

1. ATX cocTout u3 0JHOH BETBH, KOTOPasi BHIIIOI-
HEHa U3 OJHOTO MaTepHala, IPHYEM TEXHOIJIOTHUS BBI-
pamuBaHUsA aHU30TPOITHOTO MaTepuayia (BUCMYT) XO-
POIIIO OTITaXCHA.

Pacnpenencaue TeMmnepaTypsl

2. Tlo »>ddexTrBHOCTH (TITyOMHA OXJAXKICHIS)
npemToskeHHbIH ATX B 00J1aCTH KOMHATHBIX TEMITEpa-
Typ ¥ HIDKE HE YCTyHaeT CTaHAApTHOMY XOJIOAWIb-
Huky IlenbThe.

3. IlpemnoxenHsiit ATX Oomnee mpocT B KOH-
CTPYKTHBHOM U TEXHOJIOTHUYHOM OTHOIICHHUHU.

3. XOJOJUJIbHBINA KOY®PUIUEHT
ATX

XoMOMUIBEHBIA KOX(PPHUIIET SBIACTCS BaKHOU
XapaKTePUCTHKOH JTF000T0 XOIOIMITEHOTO YCTPOICTBA.
Panpmre xomogmnpHEIM K03 ¢urrenToM ATX HHKTO
W3 TEPMODJICKTPUKOB HE 3aHUMANCS. OTO MOXKHO
OOBSICHUTH TEM, YTO HCCIIEJOBATEIN PYKOBOJCTBOBA-
JCh HETIPABIIBHBIMH yCTAHOBOYHBIMH JTaHHBIMHU
OHM CUUTaNH, YTO MOCKOJBKY aHHW30TPOINHAs TKPMO-
JNIEKTPUUECKasi JOOPOTHOCTb OYE€Hb MaJla, TO UCCIIEN0-
BaTh ATE He umeeT cmbicna. OHAKO, KaK BUHO YXKe
U3 M3JI0’KEHHOTO BBIIIE, TEPMORJIEKTpHUIecKas 100poT-
HOCTb HE SIBIISIETCS ONpeenstoneil B onenke dddex-
TUBHOCTH pabOThI aHU30TPOITHOT'O TEPMOIJIEMEHTA.

2
o (-C2y+CI)
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o
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IICHEI. Ham l'lOHa)IO6I/ITCH BBIPAXKCHUE JJIA TIJIIOTHOCTHU TOKA

i(y)=

by+c
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ABSTRACT

Among the risk factors for the occurrence of socially significant diseases, highest attention is paid to arterial
hypertonia, the consumption of tobacco products, low physical activity, unhealthy diet, low consumption of fruit
and vegetables, alcohol misuse and obesity. The purpose of the present research is to study the way of life and
behaviour of group of people, in order to mitigate and prevent risk factors for the occurrence of socially significant
diseases. We have implemented the following methods: documentary method for surveying the accessible docu-
mentation concerning the issue, sociological method and graphic method for result visualization. Via direct anon-
ymous inquiry we have searched the opinion of 81 women and men — smokers at various ages concerning their
dietary habits and behaviour. The results demonstrate that most respondents do not consume sufficient quantity
of fruit and vegetables, yet more than 1/3 of them are training to stay healthy at least once weekly. Conclusion:
as a result of the research we arrived to the conclusion that we need to elaborate programs for prevention and
promotion of anti-risk behaviour of young people, health schools — seminars with teachers on psycho-hygienic,
dietary and physical habits of children. Many socially significant diseases could be prevented with effective ap-
proaches for smoking and alcohol consumption control, healthy diet and physical activity.

Keywords: socially significant diseases, chronic non-communicable diseases, risk factors, World Health Or-

ganization (WHO).

1. Introduction

Socially significant diseases are the main reason
for death cases and disability worldwide. According to
the data provided by the WHO, these are the reasons
behind the death of 41 million people annually which
makes up 71% of all death cases. [10]

The mitigation of severity of chronic non-com-
municable diseases requires comprehensive approach
and coping with the lack of equal footing in terms of
healthcare in all areas. What is essential is the fact that
health promotion and disease prophylactics could result
in decreasing this severity with 70%. [8]

Forecasts of frequency and severity of socially sig-
nificant diseases outline negative trend of increase,
whereas according to our expectations their number
would go up to 50 million thus questioning the achieve-
ment of Sustainable development goals and the goals
set in advance for relative reduction of preterm death
due to socially significant diseases with 25% until
2025. According to the analyses presented by the Min-
istry of Health, circulatory diseases are the leading rea-
son within the lethal cases structure because of socially
significant diseases (approximately 18 million people
annually), followed by oncological diseases (9 million),
diseases of the respiratory system (approximately 4
million) and diabetes (approximately 2 million).[7] As

practice demonstrates, the reduction of main risk fac-
tors could decrease mortality and morbidity of these
diseases.

We have formulated a Concept for health risk fac-
tors that at present is within the foundations of chronic
non-communicable diseases prophylactics in conform-
ity with the National program for chronic non-com-
municable diseases prophylactics 2021-2025. It states
that there are different classifications of risk factors.
According to one of these, these are divided into pre-
ventable and nonpreventable(age, sex, heredity). To
prophylactics, the first ones are essential. These are the
factors related to social environment and people’s be-
haviour. When interacting with genetic and other fac-
tors these result in the occurrence of risk biologic fac-
tors via which their participation in the development of
chronic non-communicable diseases is realized. [9]

According to the data provided by the World
Health Organization, smoking-related diseases cause
the death of more than 8 million people annually. Over
7 million of the death cases are of present and former
smokers and over 1,2 million — of nonsmokers exposed
to passive smoking. [10]

Another risk factor is low physical activity. Nu-
merous researches held in recent decades demonstrate
that low physical activity is widespread in all the age
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groups of our country’s population and has large-scale
consequences for public health. In the European region,
it predefines 10-15% of total mortality (one million
death cases annually) and 3,5% of the disease burden
(9,7% combined with unhealthy diet) and has signifi-
cant contribution in deterioration of population health
status in our country. [2,4]

The main risk factors for malignant diseases are
related to environmental factors and in particular its
pollution with chemical compounds that get inside hu-
man organism via food, water or air, i.e. around 80% of
ethiopathogenesis in people is related to impact of
chemical cancerogenic ingredients. [3,5] Another main
factor for malignant diseases is the insufficient intake
of fruit and vegetables, high sugar and salt consumption
in our country. It is related to around 14% of mortality
as a result of gastrointestinal cancer, around 11% of
mortality due to ischaemic cardiac disease and around
9% of mortality as a result of stroke worldwide. [1,6]

The objective of the research is to survey the life-
style, consumption of fruit and vegetables and physical
activity as risk factors for the occurrence and develop-
ment of socially significant diseases of women and men
aged 25-65.

2. Methodology

We have used documentary method for research
of the accessible documentation, sociological method
and graphic method for results’ visualization. Via direct
individual anonymous inquiry we have surveyed the
opinion of 81 female and male smokers aged 25-65
about their lifestyle. The research was held in the period
August - October 2023.

3. Results and discussion

Smoking is main behavioural factor of health risk
and among the leading preventable reasons for the oc-
currence of socially significant diseases, death and dis-
ability. (figure 1)

mUpto20 mMBetween20-30 ™ Over 30

Figure 1. How many cigarettes do you smoke daily?

Only 10 % of the inquired people smoke up to 20
cigarettes daily or one box. Many respondents (65%)
smoke more than one box of cigarettes daily and this
troublesome. Women smoke more than men. In the
case of replies with over 30 cigarettes daily, the number
is in males’ favour. According to the European research

80% of those who consume tobacco live in countries
with small or low income per capita and Bulgaria is no
exception. Here comes the next logical question since
lower age limit of adolescents when they decide to try
their first cigarette gets lower and lower. (Figure 2)



78

Sciences of Europe # 130, (2023)

M Between 13-17 M Between 18-22 ®WOver 22

Figure 2. What is the age you lit your first cigarette at?

Be it because of curiosity or in order to be fashion-
able, or because they were passive smokers, children
try their first cigarette at ever decreasing age and then
because of various reasons they keep on smoking (70%
or nearly % of all the inquired persons). Only % of them

start their first cigarette aged 18 to 22. The share of
those that decide to try something new like smoking is
very low. Main factor for malignant diseases is not only
smoking but unhealthy diet and in particular the insuf-
ficient consumption of fruit and vegetables. (figure 3)

M Not enough MNo MPartly MTo satisfactory degree

Figure 3. Does your daily diet include sufficient quantity of fruit and vegetables?

Around 40% of the inquired persons do not con-
sume sufficient quantity of fruit and vegetables on eve-
ryday basis and nearly as many do not consume fruit
and vegetables at all. The respondents that partially or
fully include sufficient quantities of fruit and vegeta-
bles in their menu are only % of all which is quite in-
sufficient so that we could summarize the group has a

healthy diet. This is another proof that fresh fruit and
vegetables are not present in the menu of most people.
Food habits in combination with low physical activity
and lack of motion are serious risk factors for the oc-
currence of socially significant diseases. (figure 4)
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M Low M Medium high MHigh R Very high

Figure 4. How would you define your physical activity?

The low physical activity is quite widespread
among inquired persons (36%), yet is slightly below the
level of average high physical activity (38%), whereas
average high physical activity means being active for
health at least once weekly, high — twice weekly and
very high — trice weekly whose share is lowest (9%).
Yet this is hopeful result that states the inquired group
takes care after its physical health and somewhat above
1/3 of them all are doing sports at least once weekly.
The people more active in doing sports are aged be-
tween 25-50. The reasons behind low physical activity
stated by the respondents are that in their dynamic daily
life they either do not have the time or the desire for
sports.

Conclusion:

The main goal of our healthcare system should be
related to not allowing further deterioration of nation’s
health and creating the necessary prerequisites for its
improvement.

Some of the significant risk factors that result in
the occurrence and development of socially significant
diseases are smoking cigarettes, unhealthy diet and low
physical activity.

Health diet is a key aspect of prevention and one
of the effective ways to cope with socially significant
diseases. The impact onto one of the basic health deter-
minants — nutrition throughout our life is prerequisite
for healthy way of life with positive effect onto per-
sonal and public health in the long run.

One-third of the socially significant diseases could
be prevented with effective approaches for smoking
control and alcohol consumption, healthy diet and
physical activity. In this light, positive impact could be
related to increasing the number of school classes de-
voted to health culture and education in order to appeal
for healthy behaviour, improvement of health literacy
and awareness in the infant years which would result in

improvement of Bulgarian citizens’ health status and
longer healthier life.

We need to prepare programs for prevention and
promotion of anti-risk behaviour of young people,
health schools — seminars with teachers on psychohy-
gienic, dietary and physical habits of children. Addi-
tionally, it is essential to elaborate adequate programs
for chronically ill patients /with socially significant dis-
eases/ implemented by general practitioners and spe-
cialists of outpatient medical care, in order to ensure
cutting-edge and consistent treatment, disease control,
as well as improvement of workability, life quality and
duration of these patients. In this light, we need to pri-
oritize financial resources of the National Health Insur-
ance Fund in order to stimulate prophylactics and con-
trol of chronic diseases at outpatient care level.
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ABSTRACT
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The purpose of this paper is to show the advantages of the application of various types of software packages
and tools in the planning, management, control, forecasting of traffic in cities and non-urban environments and of
course in projecting. Streets are a traditional platform for the movement of vehicles, so they should be well de-
signed, arranged to have a greater appeal to pedestrians, cyclists and offer sufficient security and safety for them.
One of the modern Streetscape software tools is used to display a cross section of a particular street with the

elements we want to place.

Keywords: Software tools, design, re/design, elements, street.

Introduction

The increasing influence of information technolo-
gies, the evolution of software engineering, and the de-
velopment of intelligent transportation systems have
enabled traffic simulation to become a leading ap-
proach for traffic analysis and for supporting the oper-
ation and setting of traffic systems. Simulation models
are effective tools that enable assessment of various
traffic situations. They are of enormous help for ana-
lyzing the existing situation, for evaluating the prob-
lems that arise and for proposing more effective solu-
tions.

The traffic simulation supports transportation
planning and traffic management. New solutions and
measures can be effectively tested in a "virtual reality"
environment, without disrupting traffic on the ground.
Effective traffic management and control strategy is the
result of verified (verified) and evaluated (validated)
output indicators of efficiency from the simulation. In
recent years, traffic simulation, ie microscopic traffic
simulation, has moved from the academic to the profes-
sional world.

There is a large supply of traffic simulation soft-
ware, as well as its application by researchers, design
companies, and engineers in the field of traffic. Urban
design is related to town planning, but focuses on the
physical design of public space and details.

Types of Software Tools and Packages

Software tools and packages facilitate the work of
traffic engineers by offering them opportunities for vir-
tual creation of various scenarios, their simulation, de-
velopment of variant solutions and analysis of the ex-
isting conditions in the functioning of traffic and
transport, especially in cities. The software tools are ap-
plied in the following areas: road engineering and man-
agement, safety and accident analysis, traffic planning,
public transport planning, street infrastructure design,
and so on. The term simulation is defined as a dynamic
representation of a part of the real world achieved by
building a computer model and moving it over time.

Computer models are widely used in the analysis of
traffic and transportation system.

Traffic models and simulation tools are increas-
ingly used to manage traffic on wide area road networks
using real-time data., These systems were developed
for traffic modeling, planning and comparing different
traffic control strategies in real time.

Traffic modeling and simulations have an irre-
placeable place in the planning of transport infrastruc-
ture. The design of road networks and intersections,
analysis of traffic situations to eliminate congestion, re-
duce vehicle delays and improve road safety are the
subject of much research work. Most of them are based
on creating and analyzing microscopic models.

There are a number of software packages for the
analysis of isolated junctions and signal plans: HCS —
capacity and level of service analysis software, SIDRA
— signalized junctions which serves to determine the
operation of signals, phases, number and length of
lanes, software for analysis in relation to roundabouts,
intersections controlled by a STOP sign -
HCS(TWSC/AWSC), VISSIM - software for deter-
mining how the intersection works and with simulation
it is possible to see how vehicles move, what problems
arise and their solution without going out on the field.
VISUM planning and forecasting transport demand,
modeling all road users, by neighborhoods in urban ar-
eas, cities, regions and entire countries.

Software for operational analysis of intersections,
streets, thoroughfares, network, software for opera-
tional analysis of non-urban roads and ramps for vehi-
cles. With the help of these softwares it is possible to
determine the capacity of the road, the level of service,
speed, travel time, costs, congestion, fuel consumption,
emissions, etc. DataFromSky Viewer is a professional
desktop application that is used to analyze the move-
ment of objects within the video. DataFromSky service
detects objects, their movements, interactions and
based on this information, you can work with data, in-
formation and statistics on the raw video data.
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Fig. 2.

A window and simulation from the VISSIM software

The Streetscape Software Tool

Streetscape Pro is a tool for the conceptual design
of urban streets. You can enter parameters such as: the
width of the lanes and sidewalks, the height of the sur-
rounding buildings, after which the cross section of the
street design will be automatically set. Images can be
used for attachment in reports or presentations, and de-
signs can be imported into CityCAD and applied to a
3D model.

The design creates functional, active and scenic
streets that provide opportunities for walking, cycling,
transit use, recreational use and social interaction. The
successful coordination of these elements makes it pos-
sible to create a surface accessible to everyone.
Streetscape creates attractive and safe streets, which are

the foundation for the future development of communi-
ties.

A sustainable streetscape plays an important role
in forming the visual image of sustainable cities, as it is
one of the most important factors that contribute to the
success of a city and a tourist attraction. However, there
are many cities whose visual image lacks the presence
of an accurate and sustainable street character, which
negatively affects the visual image of these cities, and
consequently the place of those cities at the global
level. By applying a sustainable streetscape that encom-
passes architectural, environmental, social and eco-
nomic aspects, it can help to achieve sustainable urban
design, and thus a sustainable city.[1]

[ss———
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Fig. 4. A window from the Streetscape software
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Tool features

With the help of this tool, the street design can be
created with any of the elements — sidewalks, vehicle
lanes, bus lanes, bicycles, footpaths, greenery, can be
arranged in any order from left to right. The height of
the buildings on both sides can also be adjusted, it can
be determined how much the street will be shaded at
different times of the year. Counting parking spaces can
be tedious. You can add parking elements to your street
design (parallel, 30, 45, 60, or 90 degrees) and this tool
will automatically estimate the total number of spaces
for a given length of street. This tool can also be used
to display the overall street height to width ratio.

Objectives of the sustainable streetscape

Streetscape must create a good environment for
people. Social and economic interactions are the main
goals of good street design.

- Improving the quality of the environment by "im-
proving air quality, improving water quality".

- "Maintaining economic vitality by reducing the
consumption of material resources.”

- Maintaining limited natural resources at the re-
gional level by reducing energy use, water use and
stormwater runoff by increasing porous surface and
landscaping.

- Maintaining the urban fabric by improving the
visual image of the city,

- Greenery

Planting greenery adds color, texture, and interest
to a space and helps define, separate, and enhance aes-
thetic value. Saplings planted on paths should not cre-
ate congestion or block pedestrian areas, and placement

_ stops, signaling

- Contributing to improving public health by en-
couraging walking and other recreational activities
within the community.

Street design elements

Streets make up more than 80% of public space in
cities, but they often fail to provide surrounding com-
munities with a space where people can safely walk,
bike, drive, transit and socialize. Cities are leading the
movement to redesign and reinvest our streets as cher-
ished public spaces for people as well as critical arteries
for traffic. The Street Guide to Urban Design outlines
the principles and practices of the nation's foremost en-
gineers, planners, and designers working in cities to-
day.

- Sidewalks

Sidewalks play a vital role in city life. As channels
for pedestrian movement and access, they improve con-
nectivity and promote walking. As public spaces, side-
walks serve as front steps to the city, activating streets
socially and economically. Safe, accessible, well-main-
tained, well-designed and green sidewalks, with a suf-
ficient amount of urban equipment, bench placement
are a basic and necessary investment for cities. Side-
walks should be designed so that they can serve a larger
number of pedestrians and provide enough space to ex-
pand to the roadway and place other types of urban
equipment or furniture, such as trash receptacles, bus
and bike sharing stations and fig.[2]

ff'

Fig. 5. Urban design of pavements usm software tools

on street corners should not obstruct the driver's view.
They can be placed in seating areas, along the edges of
parking lots, in pedestrian squares. Planting plants and
trees leads to greening and better design of the space,
reduction of noise, better air, etc.

Fig. 6. Placement of greenery with the help of the tool until implementation on the ground

- Street equipment

It should be consistent and coordinated in design,
materials, colors and styles that will complement the
architectural style. Placement and design elements
should be coordinated to avoid visual clutter. These el-
ements may include lighting fixtures, waste recepta-
cles, benches. Benches are important public resources
that help make a city a pleasant place for pedestrians. It
is preferable to make them from sustainable or recycled

materials in order to achieve economic efficiency and a
sustainable street look. Lighting is an important ele-
ment in the streetscape, it should contribute to the cre-
ation of a safe and aesthetically pleasing public space.
Garbage receptacles can be one of the most used ele-
ments of the street and should be conveniently located
on pedestrian zones, near benches, bus stops and other
nodes of activity.[3]
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Fig. 7. Placement of street equipment, benches, trash cans, lighting

- Bicycle lane

As aresult of the increased degree of motorization,
air pollution, congestion, noise, lately the use of alter-
native modes of transportation is increasing, therefore
it is of great importance to have well designed and built
bicycle paths, lanes and equipment. The bicycle as a
means has a number of advantages, in addition to the
environment and human health. In order to use it more,
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people need to feel safe, we need to have a lane along
the entire length, if the bike lanes are together with the
rest of the traffic, they should be marked along the
length with color, separation with a protective fence, or
the best way is to be away from the rest of the motor-
ized traffic (protected area). The path consists of col-
ored asphalt, a smooth surface for cycling.

Fig. 8. Bicycle lane arrangement

- Motor Vehicles Lane

Cars have many conveniences in terms of privacy,
convenience, comfort, but they are still one of the big-
gest polluters of the environment. With the process of
motorization, there was a need for a redesign of the

street infrastructure, so pedestrian paths were taken
over with lanes for motor vehicles. The strips can be
imposed only for cars or for trucks, they can also be
used by public vehicles. [4]

Fig. 9. Motor vehicles lane

- Bus lanes

Public transport has experienced a resurgence in
the last few years, following investments in rail, buses,
bus priority measures, a new bus network. A properly
functioning public transport system is a key component
of successful, accessible cities. Public transport ser-
vices and design can significantly contribute to improv-
ing the quality of life for residents and a better urban
environment. A medium-sized bus takes up the space

of three cars, but can carry 50 people. This efficiency
helps ensure that urban areas are vibrant, allowing large
numbers of people to arrive while not using up a lot of
space. Public transport facilities should be carefully de-
signed to integrate and support other street functions.
Designs must take into account pedestrian volumes, the
nature and vision of the street, passenger use and the
volume of public transport vehicles.[5]

Fig. 10. The lane for buses in relation to passenger vehicles
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- Parking

A parking area is a place where a vehicle rests.
Although it sounds paradoxical, one of the key condi-
tions that affects the quality of traffic in the city is ac-
tually the organization of idle traffic, i.e. vehicle park-
ing. In doing so, we are primarily referring to the park-
ing of individual passenger vehicles, which, due to their
number, are the cause of the burden on the traffic net-
work and the congestion of the city intersections, and
also create the need for huge areas for parking in the

entire territory of the city. The magnitude of the prob-
lem of parking individual passenger vehicles can be un-
derstood if we know that on average even 90% of the
time during the day, passenger vehicles spend it at rest.
Therefore, the provision of adequate parking space is
extremely important for the smooth functioning of the
traffic system in the city. Parking can be on or off-
street. Depending on the parking angle, we have at an
angle of 30, 45, 60, 90 longitudinally, that is, along the
edge of the roadway.

Fig. 11. Lane for parking in a traffic flow zone

Introduction to the software tool

Streetscape pro 2.0.1 Streetscape Pro is a quick
and easy tool for creating scale and cross-section plans
of various street designs. By changing the design in the
input panel on the left, we can see in the center what the
drawing will look like. If you make any changes to the
data, such as widths, on the left, then the display is im-
mediately updated on the right.

— Main parts of the software tool The four main
parts of Streetscape Pro are:

1. Input panel that includes: General data, street
attachment, street elements and note entry. These three
groups can be collected by clicking on the arrow at the
top right of each of them.

2. The screen window, which displays scaled-
down 2D drawings of your street design.

3. Street analysis panel that shows information
about your street design.

4. Urban design database panel where you can
search for real-world streets with the same width as

_your current image.[1]

“Fig. 12. Streetscape Pro 2.0.1 software tool overview

Initial steps associated with the software tool
When you first open Streetscape Pro, a sample
street is open. Each Streetscape Pro file is composed of
Streetscape Elements such as vehicle lanes, pavements
or reservations. These are listed in the "Streetscape El-
ements" list in the input panel on the left. Elements can
be created, edited and deleted using the buttons at the

Streetscape Elements

32 | b _Ya

top of this list. The order in which they appear on the
street (from left to right) can also be changed. You can
modify the traffic lane width by clicking. A standard
starting street consists of four Streetscape Elements - a
sidewalk, two vehicle lanes, and a second sidewalk.
These are listed in the input panel on the left.[1]

+- Pavement
41 Vehicle Lane 30

3333

4 Vehicle Lane 30
i Pavement 25

R=1=1.}

Fig. 13. Opening a new document and a window that appears

Adding a street element

Click on add vehicle lane. Then click the little arrow next to the plus sign above, and choose "Add Booking".
You'll see a reservation being inserted into the center of the road.[6]
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Fig.14. Adding a street element

The addition of trees

First it is necessary to adjust the width of the Res-
ervation to about 2 m to allow space for the trees. Then
in the Streetscape Elements bar, click the small plus

sign next to the Reservation item to display the data be-

ing entered. In the "Trees" row, click the word "Disa-

bled" to bring up the menu and select "Enabled".[7]

P T

Fig.15 Addition of trees

Installation of parking strip
By clicking on the first sidewalk in the Streetscape
Elements List. Then add a parking lane using the down
arrow opens what lane we want, we select a parking
lane. Parking should appear in the main screen window.

Parking name, it should expand to show you the de-
tailed options. Next to "Configuration”, try selecting
"45-degree”, then press back. In the main display win-
dow, this should be updated to show parallel park-

ing.[8]

Next, if you click on the little plus sign to the left of the

Adding information about the costs of your street
Using the same street model as before, try clicking
on the little plus sign next to "Price” in the "Parking"

araIIeI parking stip .

b mmnd

element. The line should be expanded to show con-
struction costs and maintenance costs. As an example,
write a price of £200/m.

Fig.17. Adding information about the costs of your street

Use street analysis information

Parking and cost information can now be analyzed
in the street analysis panel. In order for Streetscape Pro

to calculate the total values, you need to enter a length
for the street. Enter a length of 100 meters in the upper
left corner of the Street Analysis Panel.

Street Analysis

Street Length m No. of Units / Entrance:
LI streetwidth 1Bm G No. ofTrees 0[] No.ofEntrances 1
18 Average Height/Width Ratio  1:2.17 i} & Pavement Area S00sqm g TotlNo. of Units 10
P no. of Parking Spaces 200.2/m] W Construction Cost £30000 (a On-streetparking/unit 2

&% No. of Cyde Parking Spaces

0 ¥y Maintenance

cost [ pa £0 < Ave entranceSpagng  10m

Fig.18. Use street analysis information
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Name and street orientation can be entered. in the
street annex, the characteristics of the buildings on both
sides of the street can be edited. You can adjust the
building's height and depth by entering the measure-
ments here. You can enter the number of entrances on
each side of the street, you ca}n also choose a color for

’ <o <
[ r——r

Database of urban design
Any time you are creating a street design, you can
select the button "Find real-world streets of similar
width". This will search our database of real-world

Fig.19. Show the displaying the window

the window shading. This tool allows animation of ve-
hicle movements.
Displaying the Window
The display window is where the street design vis-
ualization is shown. There are five main sections: Title,

__§_ection, Handle, Planl, Scale bar.

streets that you can use as references for your current
street design. When the results are displayed, you can
select one and it will open with more details in a new
__browser window.

@ = B m o

Flg 20 Database of urban design

We can also choose a currency, usually it is Euro,
shadow and sun. It is also possible to choose from
which side we want the vehicles to be driven, whether
from the left or right depending on the Earth. You can

manually enter the sun's azimuth (direction) and sun's
height (angle from the horizon), enter them in the field,
or use the sliders.[9]

Advanced Setings
Appearance Styles Defadt

Oingar: ®1eftsce  ORghtsce
[ stat Wih Deft Sreet
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Fig.22. Cm:}eated examples with the software tool Streetscape pro 2.0.1

Conclusion

Today, the use and availability of a large number
of software tools is of great importance to traffic engi-
neers. There are several software packages and tools
that are used to plan, analyze, project the traffic routes.
With them, it is much easier, without going out into the
field with data entry, to determine all future errors and
to solve them before starting the application of the pro-
ject. In this article, an example is the software tool
Streetscape pro 2.0.1 which allows to design the street
appearance, how the traffic roads will look like and an-
imation of the work done. Streets are the traditional
way in which traffic flows. On the streets we have the
movement of pedestrians, cyclists, cars, buses, good
design of pedestrian and bicycle lanes is of great im-
portance in order to attract the alternative mode of
transportation and avoid individual vehicles. As part of
the examples section, is given a presentation and anal-
ysis of several roads and determined that by applying
the street design, the functioning of the traffic flows,
and thus the traffic congestion and the modal distribu-
tion of the flows, can be greatly influenced. This di-
rectly affects the pollution, the noise and the quality of
life in cities.
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AHHOTALUA

O0beM MHUPOBOTO PBIHKA YaHOTO rpuba 3a MOCICAHHNE TOABI 3HAUYUTEIILHO YBEIUUMICS. JJaHHBINA HAITUTOK
Ha OCHOBE 3€JICHOTO HMJIM YepHOTO Jas ¢ JoOaBJICHHEM caxapa 0ObIYHO (EPMEHTHUPYIOT IPH TEMIIEPAType OKpY-
JKaroIeH cpelibl B TeYEHUE HECKOJBKUX JHEN C UCIIOJIB30BAHUEM IEIITI0JIO3HOM MIIEHKH, TAK)Ke Ha3bIBaEMOM Haii-
HBIM TPUOKOM, KOTOPAsi COCTOMT M3 YKCYCHOKHCIBIX OaKkTepuit U Apoxokei. L{eiash cTaThil — KpUTHYECKHH 0030p
HAay4YHBIX I/ICCJ’IG[[OB&HI/IIZ BJIMAHUA TEXHOJIOTUYCCKUX MapaMETPOB Ha IIPOLIECC IPUTOTOBICHUA YJalHOT O I‘pI/I6a. B
Ka4ecTBE MaTEPHAJIOB MCCIIEAOBAHUS MTOCTYKIIIM Hay9IHbIC CTaThH, OMyOIMKOoBaHHbBIE B meprox ¢ 2015 mo 2023
roj. Hay4HbIi TOMCK TIPOBOAMIIN B HAYYHBIX 0a3ax naHHbIX Scopus U Web of Science. [Torck npoBoiiIu ¢ npu-
MEHEHHUEM JCCKPHUIITOPOB «YaWHBIN TPUOY, «daiy, «3eleHbIH Yaiy, «IepHbIH Yaiy, «00padboTka» U «pepMeHTa-
mus». Cpeau crtaTeil, COOTBETCTBYIOIIMX KPUTEPUAM BKIIIOUCHMSI, IS COCTABJIEHHUS JAaHHOTO 0030pa ObLIO BHI-
6paH0 JCCATH PICCJ'IG,I[OBaHPIﬁ. P€3YJ'[I>TaTBI I/ICCJ'ICJ:[OBaHI/Iﬁ IMMOKa3aJIi, 4TO Ha IpoHecC IMpOU3BOACTBA JaifHOTO
rpuba CyIIeCTBCHHOC BIUSHHE OKa3bIBAIOT THUI TPaBhbI, CyOCTpaTa, BpeMs (epMEHTAIMK U TemiepaTypa. Bo
BpeMs (PepMEHTAIIMU YaliHOro rprba caxapo3a Mo JeHCTBUEM JIPOKIKEBBIX KIIETOK THAPOIU3YETCS Ha QDPYKTO3Y
U TJIFOKO3Y, KOTOPBIC 3aTEM MeTa6OHI/I3I/IpyIOTC$[ 10 3TaHOJI1a. IIaaneﬁmee OKHUCJICHUEC 3TaHOJIa YKCYCHOKUCJIBIMU
OakTepHsIMH TIPUBOJIUT K 00pPa30BaHHMIO YKCYCHOW KHCIIOTHI, KOTOpas CHIKaeT pH, a Takxke crocoOCTByeT KHC-
JIoMy BKyCy YaitHoro rpuba. JlanpHeie HaydHble UCCIe0BaHUs JOKHBI ObITh HATPaBIEHbI HA ONITUMHU3AIUIO
apaMeTPOB KOJUYECTBA TPaB, CyOCTPAaTOB, BPEMEHHU U TeMIIepaTypsl (hepMeHTAIMH, TTOCKOJIBKY 3TH IapaMeTPhI
OKa3bIBAIOT CYHICCTBCHHOC BJIMSTHUC Ha KOHEYHBIH MMPOAYKT H, CJIC€A0BATCIBLHO, HA €TI0 6I/IOHOFI/I‘ICCKyIO AKTHB-
HOCTb. Takxe HeOOXOAMMBI JalTbHEHIIINE UCCIIC0OBAHUS MPe00IaIatonuX OaKTepUsAi U IPOXKIKEH, OKa3bIBAFOIIINX
OCHOBHOEC BIIMsIHME Ha (pepMeHTaIHio YaiiHOro rpuda, st oodecrneueHus: 3QHEeKTHBHOrO KOHTPOJISL TPOU3BO/I-
CTBCHHOTI'O IIponecca (be‘pMeHTaI_II/II/I 1 IOJIYYCHHUA KaYC€CTBECHHOI'O U 0€e301IacHOTO (l)e‘pMGHTI/I‘pOBaHHOFO HaIliuTKa.

ABSTRACT

The global market for kombucha has increased significantly in recent years. This green or black tea drink
with added sugar is usually fermented at ambient temperature for several days using cellulose film, also called
kombucha, which consists of acetic acid bacteria and yeast. The purpose of the article is a critical review of scien-
tific research into the influence of technological parameters on the process of making kombucha. The research
materials were scientific articles published between 2015 and 2023. The scientific search was carried out in the
scientific databases Scopus and Web of Science. The search was conducted using the descriptors “kombucha,”
“tea,” “green tea,” “black tea,” “processing,” and “fermentation.” Among the articles meeting the inclusion criteria,
ten studies were selected for this review. Research results have shown that the type of herb, substrate, fermentation
time and temperature have a significant impact on the production process of kombucha. During kombucha fer-
mentation, sucrose is hydrolyzed by yeast cells into fructose and glucose, which are then metabolized to ethanol.
Further oxidation of ethanol by acetic acid bacteria produces acetic acid, which lowers the pH and contributes to
the sour taste of kombucha. Further scientific research should be aimed at optimizing the parameters of the number
of herbs, substrates, fermentation time and temperature, since these parameters have a significant impact on the
final product and, therefore, on its biological activity. Further research is also needed into the predominant bacteria
and yeasts that have a major influence on kombucha fermentation to ensure effective control of the fermentation
production process and to obtain a quality and safe fermented beverage.

KiroueBble cjioBa: gaifHbI rpud, hepmeHTarus, cyocTpar, TpaBbl, aHTHOKCHAHTHAS AKTHBHOCTB.

Keywords: kombucha, fermentation, substrate, herbs, antioxidant activity.
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Beenenne

YaitapIit Tpubd — 3TO TPaIUIIMOHHBIN (hepMeHTH-
POBaHHBIN UIPUCTBIM uallHBI HANMMTOK CO CIerka
CJIQIKUM W KHCJIOBAaThIM BKYCOM, KOTODPBIH YHOTpeO-
ssunu B Kutae npumepHo ¢ 220 r. go H.3. HanmuTok ymno-
TPEOIISIIOT U3-3a €r0 OCBEXKAIOLIMX BKYCOBBIX KayeCTB
U TpennojaraéMbIX CBOWCTB, CHOCOOCTBYIOIIHMX
YKpeIieHnto 310poBbsi.  Coo0Iaercs, 4YTo JOKTOp
Kom0y mpuBe3 (epMeHTHpOBaHHBIM 4Yali B STMOHUIO
okoJio 414 roma Hamiel 3pbl, TIE €ro, Mo-BUANMOMY,
NPUMEHSITN ISl JiedeHusT 3a0oieBaHWN MHIIEBapH-
TENBHOTO TPaKTa. JlIOKyMEHTAIEHO TTOATBEPKACHO, YTO
Ha3zBaaue «KoMOy4ay mpoucxoamt ot cioBa «J{okTop
KomOy», a «4a» Ha SIMOHCKOM S3bIKE O3HAYaeT Yaii.
Yaiineiii rpub ObUT 3aBe3eH B Poccuro Kak «daifHbIH
KBacy, a 3ateM B 20 Beke pacnpocTpaHuics B Bocrou-
Hyto EBpomny. [lonynsiprocts yaiiHoro rpuba B Poccun
OOBSCHSIETCSI €ro TNpearoyiaraeMbiM 0JaroTBOPHBIM
JEWCTBHEM TIpH JICYCHUH 3a0oieBaHMl OOMeHa Be-
IECTB, FeMoppos u peBMarusma. [1]. O6beM MEUPOBOTO
pBIHKa dYaifHOro Tpmba 3a IMOCIeAHHE TOABI 3HAYH-
TeapHO yBenuumics. B 2018 romy o0beMbl IPOU3BOI-
CTBa YalHOTO rpuba cocTaBisa 1,5 MuuIHapaa gojuia-
poB CIIIA, u, o onenkam, k 2025 rojty OH BBIpacTeT
MPUMEPHO JI0 5 MIJUTHAPIOB, IIPHU STOM IPOTHOZHPYeE-
MBI coBOKYIHBIN TogoBoi Temn pocta (CAGR) co-
craBuT 23% [1]. B mocienHue mecsATUNETHS 3HAYHU-
TENILHO PacTeT MHTepeC U 00ECIIOKOSHHOCTh TOTPEOH-
Telel MO MOBOAY NPOAYKTOB IMTaHWS, NMPUYEM HE
TOJIBKO B OTHOIICHUH UX IHIIEBON [IEHHOCTH, HO U UX
MIPOMICXOXK/ICHUS. W BO3JIEHCTBHA Ha 3I0poBhE. B pe-
3yJbTaTe CIPOC HA TaK HA3BIBACMEIC «3OPOBHIC» U
«(QYHKIIMOHANBHBIE» TMPOAYKTHI MUTAHUS OTHOCH-
TEJNBHO BBIPOC, IOATOMY BO3HHUKAIOT HOBBIE BOZMOKHO-
cTH Ans OM3HEeca, OCHOBAaHHBIC Ha (PYHKIIMOHAIBHBIX
HAIUTKaX W MMUIIEBHIX MPOIYKTaX ¢ HU3KOH KaJopHii-
HOCTBIO M BBICOKHM COJIep’KaHHEM IHTaTeIbHBIX Be-
mectB [2]. Yaiiublii rpud — (depMEeHTHPOBAHHBIN
HAIIUTOK BOCTOYHOTO NMPOUCXOXKICHHUS, TPATUIINOHHO
MOJy4aeMbli B pe3ynpTaTe (hepMEeHTaluu 3eJICHOTO
gas ( Camellia sinensis L.) uin yepHoro 4as ¢ 106as-
nenueM OworuieHku o HazBaHueM SCOBY ( Cum-
buomuueckas Kyibmypa Oaxmeputi u Opoicicei ).
Bonpmas yacTe HamWTKa MPOU3BOAMTCS KYCTapHBIM
cnocoboM. HenasHo OpiTa ocyIiecTBieHa pa3paboTka
B IIPOMBIIIUIEHHOM MacIITade Ha OCHOBE CHMOMO03a YK-
CYCHBIX OaKTepHii, MOIIOYHOKHCIBIX OaKTEepHil H OCMO-
(WIBHBIX NPOXOKEH, BHEAPCHHBIX B IEJUTIONO3HYIO
CeTh, OTBETCTBEHHYIO 3a Ipoliecc pepmeHTanuu. B pe-
3yJIbTAaTe MOJIYYHJIH OCBEXKAIOIINM, TOPbKO-CIAIKUNA 1
clerka ra3upoBaHHbIN MpoaykT [3]. [Tomumo npusie-
KaTeJIbHBIX OPTaHOJENTHYECKUX KadyeCTB, HAIMTOK
UMeeT B CBOEM COCTaBe OMOJOTMYECKH aKTUBHBIE CO-
€AMHEeHMs], OPraHMYECKUE KHUCIOTHI, ITaHOII, BOAOpAc-
TBOPUMBIE BUTAMUHBI U Pa3IMYHble MUKPOAJIEMEHTHI,
obpa3zyrommxcs B npolecce (epMEHTALUH, KOTOPbIE
BapbUPYIOTCS B 3aBHUCUMOCTH OT THUIA 4Yas, ChIPbi U
OPUCYTCTBYIOIIMX B HEM MHKPOOPTaHU3MOB yas
SCOBY. B mporecce npon3BoCTBa OCYIIECTBISETCS
KOHTPOJIb BPEMEHHU U TeMIepaTypsl pepmenTanmu [2].
ITotpebnenne waiiHoro rpmba B 3amajHBIX CTpaHaX
pacteT Gmaromapsi MapKeTHHTY, IPOABUTAEMOMY IIPO-

HM3BOAMTEISIMHU, KOTOPBIE MOTICPKUBAIOT TTOTCHIINAI-
HYI0 TOJB3Y UL 370POBBS OT YIOTPEOJICHHS STOTO
Hanutka [4]. EcTe noka3arenbcTBa TOTrO, UTO YailHBIN
rpud MOXET CIIOCOOCTBOBATH CTHMYJIMPOBAHUIO MM-
MYHHOU CUCTEMBI, CMATYEHHIO JKETYA0YHO-KUIIIEYHBIX
3a00JIeBaHMH, MPEAOTBPALICHUIO HEKOTOPBIX BHIOB
pakxa 3a cHeT CBSI3bIBaHMUS HONU(EHOIIOB 3€JIEHOT0 Yas
BOKPYT PAaKOBBIX KJIETOK MO CPAaBHEHUIO C HOPMAaJb-
HBIMH KJICTKaMH, KOHTPOJIIO CEPICYHO-COCYIUCTHIX 3a-
0oJNeBaHMUM, TPETOTBPAIICHHIO MHUKPOOHBIX HWH(EK-
i, o0nagaeT THIOTJINKEMIYECKUMH U aHTHIIAIHI IC-
MUYECKAMHU CBOWCTBAMH, COACPKUT 3HAUHUTEIIbHAS
AHTHOKCHUJIAHTHASl aKTUBHOCTH M JIPYTHE XapaKTepH-
CTHKH, KOTOPBIE BAPbUPYIOTCS B 3aBUCUMOCTH OT MPO-
necca ero npousBozctsa [5-11].Ilonp3a ans 310pOBbS
OT yHOTpeOJICHHUs YaifHOTrO Tprba MOXKET MEHSTHCS B
3aBUCHMOCTH OT YCJIOBUII 00pabOTKH, KOTOpBIE CIIO-
COOCTBYIOT M3MEHEHHIO €r0 MHUTATEJIbHOW LIEHHOCTH.
OTH U3MEHEHUs HaIJIAIHO MOKA3bIBAIOT B XOJI€ CBOETO
uccienosanus Aloulou et al. Asropsl paspaboranu
YalHBIA TpUO W3 YepHOTro 4as GepMEHTAIUCH B Teue-
Hue 12 mHelt npu temnepatype 28 °C u oOHapy UIH
MTOJIOKUTEIIHHBIC PE3yJbTATHl B OTHOIICHUH THITOTIIH-
KEMHUYECKHUX M aHTUIIMITHICMHUYECKHUX peakuuit in vivo
, BEI3BaHHBIX NPHUCYTCTBUEM OPTaHMYECKUX COCIUHE-
HHM, 00pa3yIomuxcs B Mpoliecce NPOU3BOJICTBA, B 3a-
BHUCHUMOCTH OT BpeMEHHU U Temnepatypsl [8]. Yang, Z.-
W., Ji, B.-P., Zhou, F. et al. npogeMoHCTpUpOBAJIH MO~
BBHIIICHHYI0 aHTUOKCUJAHTHYIO aKTUBHOCTh YallHOTO
rpuba mpu pepmenTanuu yepHoro yast npu 30 °C B Te-
yenue 8 puel [8]. Chen X. momydu pe3yabTaThl IO aH-
THOKCHIAHTHOW aKTUBHOCTH HAITUTKOB, IIPUTOTOBJICH-
HBIX U3 3€JIEHOTO yas npu Temiepatype 24 °C B Teue-
Hue 14 pmeti [12]. MHTEpec k MOTPEOIICHUIO YaiHOTO
rpruba OCHOBaH Ha TEHACHITUH TOTpeduTeneit Bectu 60-
Jee 3I0POBBIA 00pa3 >KU3HH, OTHaBas MPENIOYTCHUE
MPOJYKTaM ¢ MUHUMaJIbHOU 00paboTKoi, 6€3 XumMuue-
CKHX JI00aBOK M C BBICOKOW MHIIEBOH IeHHOCThI0. C
9TOH LIeNbI0 YaiHbIN Tpub mpeacTaBiseT coOoi HaTy-
paBHBI HAIMTOK, KOMIIOHEHTHI KOTOPOTO pa3jiuya-
I0TCSI B 3aBUCUMOCTH OT ero obpabotku [13]. Otu pas-
JUYUSL B TIPOLIECCE MPOM3BOJCTBA HAMUTKOB OTKPHI-
BAalOT TMPOOENBl W YBEIMYUBAKOT TIOTPEOHOCTH B
HCCIICAOBAHUAX IO CTaHIAPTHU3AIUH XapaKTEPHUCTHK
YaifHOTO Trprda BO BpeMs ero 00pabOTKH, OCKOJBKY
COCTaB M KOHIICHTPALIUS METaOOIMTOB 3aBUCSAT OT HC-
TOYHHKA WHOKYJIITA, KOHIIEHTpAIMH cyOcTpara, 4das,
BpEMCHH (EepMEHTAIlMH U HCIOJIB3yEeMOHW TeMIlepa-
Typsl. Llenb ctaThy — KpUTHYECKUH 0030p HAyUHBIX UC-
CIICZIOBAaHUM BIMSHMSA TEXHOJOTHUECKUX IMapaMeTpOB
Ha MpOoIecC IPUTOTOBJIICHNS YalfHOTO TpHOa..

MaTepuajabl 4 MeTOABI

IIpoBenenHOe WCcremOBaHWE IMPEACTABISECT CO-
6011 cucTeMaTH4YecKuii 0030p JIUTEPaTypbl, HOATOTOB-
JICHHBIX C TIIATEBHBIM OTOOPOM Hay4HBIX cTatTeil. [le-
JBIO UCCIICIOBaHMS OBLIO HAWTH PaOOTHI, B KOTOPBIX
paccMaTpHUBaNIHCh OBl PE3YJIBTAThl TEXHOJIOTHYECKOTO
mporiecca IPUTOTOBJICHUS YaitHoTro rpuda. PykoBoms-
MM BOIIPOCOM, KOTOPBIA IpUBEN K 3TOMY 0030pYy,
66u10: «KaKoBBI pa3nuumnsi, KOTOPbIE TPOSBISET Yaid-
HBIA TpUO BO BpeMs ero oopaboTku?» Mcciaemoanue
COOTBETCTBOBAJO  CTaHAapTaM,  YCTAHOBJICHHBIM
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«IIpenmountaeMbIMi 3JIEMEHTAMH OTYETHOCTH B CH-
cTeMaTHIecKux 0030pax u MeTa-aHanu3ax» (PRISMA)
ISl ero cTpykrypupoBanusi [14]. B wuccrnegoBanuu
MpeJIarajoch MPOaHAIM3UPOBATh CTAThH, OIMYyOIHUKO-
BaHHbIE B JMUTepaType B nepuon ¢ 2015 mo 2023 rox.
IToatomy mouck paboT MPOBOAMIICS B MEPHOM C aBTy-
cta mo ceHTssOpb 2023 roma B UCTOYHHUKAX JTAHHBIX
ScienceDirect, Scopus u Web of Science ¢ ucnosns3o-
BaHHEM CJICTYIONIETO KIToUa MOMCKA: «YaiHBINA Tproy,
«Jai», «3eJeHBIN Jai, «IepHBIA Jail», «00paboTka»
n «bepmentanus». Jlormdeckue omepatopsl «M»,
«MJIN» n «HE» ucnonb30Baiuch sl YCTaHOBIICHUS
CBSI3M MEXAY IECKPUNITOPAMU B KIIFoUe Toncka. M3 ot1-
00pa OBLIM UCKITFOYEHBI CTAThH, B KOTOPBIX OBLIH MPE/I-

CTaBJICHBI OoJiee paHHUE TOJIBI, HETIONHBIA TEKCT, IPY-
THE SI3BIKH, TyOTUPYIONINE HCCIEIOBaHUS W/WIH 00-
30pHBIC pabOTHI.

Pe3yabTaThl u 00Cy:KIeHHE

IlepBoHauansHO OBLIO BBIABICHO 133 craThw,
TPUIIATH YEThIPE U3 KOTOPHIX OBLIM OTOOpAHBI IS
MMOJTHOTEKCTOBOTO YTEHUSI, & TI0 UTOTaM 0TOOpa JAECATh
cTaTeil COOTBETCTBOBAIIU YCTAHOBICHHBIM KPUTCPHUSIM.
OTH UCCIIeIOBaHMS OBITH BKIIOYCHBI B 3TOT 0030p, Je-
MOHCTPHPYS BIMSHIE 3TOTO MIpoIiecca Ha IIPUTOTOBIIE-
Hue JaitHoro rpuba (Tabmunal.) [IpexcraBieHo omnu-
CaHHE WCCIEIOBAHUH, BKIIOUYCHHBIX B 0030p, OXBATHI-
Baromux nepuox ¢ 2017 mo 2022 rom, B KOTOPHIX
MPEJICTABIICHBI HCCIICOBAHUSA, KOTOPhIE B OCHOBHOM
HATIPABJICHBI Ha TIPOU3BOICTBO U XaPAKTCPUCTUKY Yaii-
HOTO Tpubda.

Tabuuma 1
0030p pe3yIbTaTOB HAYYHBIX UCCIIEIOBAHMH Ipoliecca MIPUTOTOBJICHHE YaiHOTo rpubda
Konu-
Bpewms
YEeCTBO
U TEeM-
Lens uccnenoBanus qas u Hepa OCHOBHBIE Pe3yJIbTATHI
caxapo T P a
361 I/1T P
YBenuueHne nonngeHoI0B U (IIaBOHOUIOB
B 00omx Jasx. KucnmorHocts 12,68 /11y yep-
[IpousBoactBo KYJbTUBUPOBAHHOTO Horo 4asg u 15,02 r/n y 3enenoro 4as. Opra-
JaHOTO Tpuda M3 YEpHOTO U 3EJICHOTO 30 4 st HUYECKHE KHCIIOTHI, COJEpXKaIIHecs B dHae:
Yas , aHaJIM3 U3MEHEHUs] QYHKIMOHANb- | | 100 npu I1aBeseBas KUCJIOTa, BUHHAS KHUCJIOTa, ITHPO-
HbIX KOMIIOHEHTOB W BKYCOBBIX Be- ’ T- 30°C | BuHOrpajgHas KMCJIOTA, A6JI0OYHAS KHCIOTA, O
LIECTB. KeTOIIyTapaT, MOJOYHas KUCJIOTa, YKCyCHas
KHCJIOTa, SHTapHas KUCJIO0Ta ¥ JUMOHHAs KHC-
gota [15].
IIpou3BoaCTBO HEPEPMEHTUPOBAHHBIX VYBenuueHrne aHTHOKCUAAHTHAOMW, aHTUMUK-
HaIMTKOB M3 3€JEHOTO 4Yasi U HAIllUTKOB poOHOH, OMocTaTHYecKOW W (YHTHINAHON
gaifHOTO Tpuba C WCIOJIB30BAaHUEM aktuBHOCTH; pH: 3,3; kucmorHocts:3 ,901/11;
Malvaviscus arboreus u Camellia . 14aneii | 4,5°Bpukca;
: . 5:35 0
Sinensis B KadecTBe CyOCTpPaToB W 24°C rauioBas kuciora 565 mkr GAE/mm. Tun
OlIeHKa UX (PU3MKO-XHMHYECKHX Xapak- cyOcTpaTa, HMCIOIb3YeMOTO IpH MPOU3BOJI-
TEPUCTHK, TOKCHYHOCTH iN ViVO, U aHTH- CTBe 4aifHOTO Trpuba, BIMSIET Ha ero OMoak-
OKCHJAAHTHOW aKTHBHOCTH THBHbIC cBO¥icTBa [16].
[peoGnamanue Komagataeibacter "
Zygosaccharomyces . Oranon | 0,7 r/n mns
OreHka MHKPOOHMOTHI YEPHOTO W 3eje- N
N ob6oux yaes. 3enenslit yaii: pH 3,8; ramiosas
HOTO 4Yas C HCIOJb30BaHHEM YalHOIO .
. . 15 nueit | kucnora 7,6 mxr GAE /M, kodeun 78,2 mr/i;
rpuba, UHTErpaTUBHbINA aHanu3 ¢usuko- | 13:80 0 U
N 28°C kBepuetud 0,226 mr/n. Yepnsrii gait: pH 3,1;
XMUMHUUECKHX TT0Ka3aTenel (epMeHTHPO-
rajuioBas kuciora 68,6 mxr GAE/mut; kodenn
BaHHOTO Yasi.
205 mr/m; xBepuetus 1,16 mr/n [17].
[MpousBoxacTBO M aHaMM3 (EepMEHTHPO-
N YBenuueHne cnocoOHOCTH yJaBIIMBATH CBO-
BaHHOT'O HAIIMUTOKA M3 3€JIEHOT0 Yasl yai- .
0o/HBIE pajiuKallbl 1 aHTUMUKPOOHOH aKTHB-
Horo rpuba B pasHoe Bpems (7 u 14
o N 7wu 14 | HOocTH IpH 14-1HEBHOM TpoIecce GepMeHTa-
JIHEH) M OIIeHKa ero aHTUMHUKPOOHOH ax- ) 9 .
s S 4:100 JHeH uH; GaKTeproCTaTHIeCKUi 3 PEeKT; HICHTH-
TUBHOCTH IN VItro u In SItU B BOCCTaHOB- 0 . o
25°C (buKaIst TMMOHHOM KHCIJIOTHI, XJIOPOTEHOBOM
JICHHOM amleJbCHHOBOM COKE IPOTHB .
- . KHCJIOTHI, SI0JIOYHOW KHUCIIOTHI, KaTeXuHa Hu
pasmuunbix mrammoB  Alicyclobacillus
spp rajiokarexuHa [18].
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HccnenoBanne mpoduiis (EHOIbHBIX
CcoeIMHEHUH YaitHoTO Tprba , MOIyIeH-
HOTO H3 3€JICHOTO U YePHOTO Yasl, XapaK-
TEPU3YIOIIEE ero XUMUICCKUN U MUKPO-

3eeHblid Yai: 1 OaKTepUIMIHAS U aHTUIIPO-
mudepaTuBHas akKTUBHOCTH; pH 3,2; KuCIOT-
HocTh 0,36 1/i1; TIMIOKypoHOBas kucioTa 1,17
MKI/MJT; 3TaHod 7,29 1/1; o0lee KOJTHYeCTBO

CIIUPTA M OPTaHUYECKUX KHUCIIOT, B TOM
YHCIIe TOJIE3HOH TJIFOKYPOHOBOM KHC-
JIOTBI, B pa3pabOTaHHBIX HAIMTKAX U3
YaifHOTO TpHUdA.

N . 10 npu | ¢enonor 0,70 mr GAE/mut.
Ouosorn4eckuii cocras, a Taxke omnpe- | 12:50 0 L
J— ero AHTHOKCHIAHTHOM 25°C YepHblil yaii: T aHTHOKCHAAHTHAs CIOCOO-
CHOCOGHOCTH, AHTHOAKTEDHATBHO, i HocTh; pH 3,5; xucnorHocts 0,32 r/i; TIIIOKY-
TOTOKCquCK(;ﬁ W AHTHI ponn e a;HB ponoBas kucnora 0,47 r/m; stanon 4,90 r/m;
N p P ob1ee konnaecTBo perosnon 1,09 mr GAE/mn
HON aKTUBHOCTH. 2]
YBenuueHne COAepXKaHUs MOMH(EHOIOB H
(hI1aBOHOMIOB,KOJIMYECTBO JPOXOKEH U yK-
Ky IbTHBHDOBANME YailHOro IoHba M3 CYCHOKHCIBIX OaKTepHid, CyXOi Macchl TpH-
qey Horo 'faﬂ HA HECKONBKIX g 5cTha 600B u obmiero Oenka; OOmAs KMCIOTHOCTD,
P yocrp . 12 mpu | comep:kaHue 3TaHONA M O0IIee comep’kKaHHe
Tax, YTOOBI OLIEHUTH UX OHMOJIOTHYECKHE 4:7 0
A 28°C Oenka yBENMYMBAJINCH IO Mepe mpolecca
AHTHOKCHIAHTHYIO aKTHBHOCTE (epMeHTanuK 10 TOCTHKECHUS MUKa Yepe3 6—
Y ' 8 mHell ; Taxke yBenudeHue B 3 pa3a aHTHOK-
CUJAHTHOM akTuUBHOCTHIO. potuBs DPPH no
CpaBHEHHIO ¢ JApyrumu tumamu [19].
Bonee BBICOKOE COOTHOLIEHHE IIOBEPX-
HOCTb/BbIcOTa (s/h), MO-BHOMMOMY, YCHIIH-
BaeT NPOTHUBOBOCHAIHUTENIBHYIO AaKTUBHOCTH
Yas yaiiHOTO rprba, B pe3yabTaTe Yero 3Have-
aue IC50 cocraBmsamo 9,0 = 0,1 MKr/mMi 1o
OrieHKa BIHMSHUS TEOMETPUH COCY/Ia Y- cpaBHeHHIO ¢ 24,3 £+ 0,2 MKI/MIJI P caMOM
TE€M W3y4YCHUS TUHAMHUKH U OMOAKTHB- HHU3KOM COOTHOLIEHHH. YTO KacaeTcst MpOTH-
HBIX CBOHCTB IPOJYKTOB (hepMEHTALUHU 2 lupu BOPaKOBOW aKTHBHOCTH, CaMblii BBICOKHH
M3 YepHOTO Yas U3 JBYX cocymoB ¢ pa3- | 10:70 P MPOLICHT UHTMOMpPOBaHUs 55,3% NpH KOHIICH-
25%C
HBIM COOTHOILCHUEM IOBEPXHOCTH/BBI- Tparmu 50 MKI/MIJI B OTHOIICHHH KJIETOYHON
COTBI, HO OJJMHAKOBBIM COOTHOILECHHUEM JIMHUM KapIIMHOMBI TOJICTOM KHIIKH YeIOBEKa
MIOBEPXHOCTH/00BEMA. HCT-116 Obl1 mosilydyeH ¢ STHIIALETATHBIM
9KCcTpakToM mocie 21 nHs GepMeHTanMu 1o
CPaBHEHHIO CO 3HaYeHHEM §%, TOITy4CHHBIM
C TeM K€ TperapaToM. 3KCTPaKIIMOHHBIH pac-
TBOPHTEIb C HCIIOIb30BaHNEM He(epMEHTH-
poBaHHOTO uepHoro yas [13].
AHanu3 KayecTBO YalfHOTO rpruda u3 3e-
HEHOM U5 ¢ HADAMEThOM é) VeTOTol Bbbo 0OHapy»XeHO 3HAUMTEIHHOE BIIHMSHHUE
ocanka, obmeii II()I/ICJ'IO”II?HOC”E)BK; Hyero . 8 mHelt | Ha KayecTBO YaHOTO rprda THIIOB TPABSHOTO
6 ’ N 4:30 pu Yas, U3MEpPEHHOe M0 W3MeHeHusM pH, ry-
THOMpYIOIEeli CHOCOOHOCTRIO B OTHOIIIE- 250 o
6 % Escherichi li 5°C CTOTE OcajKa, O0Iel KUCIOTHOCTH M aHTH-
Ham bakTepui - ESCRErichia — Coll - u 6aktepuanbHOi aktBHOCTH [20].
Staphylococcus aureus .
| AHTHOKCHIAaHTHAsI aKTHBHOCTH OJlarojapsi
OueHUTh aHTHOKCHIAHTHYIO aKTHB JUIMTEIILHOMY BpeMeHH  depuentauui; pH
Y 4,3. ®u3nKo-XxMMHYECKHE CBOMCTBA YKa3bl-
HOCTh, (DU3UKO-XUMHYECKHE U Kaue- . 32 npu
. 10:15 0 BaJM Ha TMOBBIIMIEHHYIO KHUCIOTHOCTh U MYT-
CTBEHHBIE CBOICTBAa B pa3zHOE BpeMs 25°C
(bepMEHTAIH HYepHOTO Has HOCTb, YTO MOTJIO CHU3UTB IIOTPEOUTEIBCKYIO
p P TIPUBJIEKATEIBHOCTh COPOXKEHHOTO HAIMTKA
[21].
[Tono6pate ¥ ONITUMU3UPOBATH yCIOBUS
npouecca GpepMeHTaIK YepHOTo Yast 1 1 ConepikaHue TIIIOKypOHOBOH KHCJIOTHI IPH
UX BIMSHUE HA MHKPOOHOJIOTHYECKHE, 10 jueit | BCEX TeMieparypax; | conepxanue ¢pyk-
OpraHoJIENTHYECKNE U (PU3MKO-XUMHYE- TO36I, ueM Toko3el; pH or 3,08 mo 2,67.
npu T
CKHe U3MEHEHHS, yIeNss 0co00e BHUMa- 6:100 28 o5 OmnpezeneHne ONTHUMAIGHOTO BpeMeHH ep-
HHUE OTIPEJICJICHIIO COJePKAHNA caxapa, ' 3(’)0 C’ MEHTAIlU! M COCTaBa 3aKBAaCKHU TpeOyeT Aajb-

HEUIIUX UCCIIeTOBAHNUM, BKITIOYAsi BO3MOYKHOE
o0Opa3oBaHue MOJIE3HBIX I 3I0POBbS HHTPE-
JIMEHTOB BO BpeMs (hepMEeHTAINH, TAKUX Kak
ButamuH C WM TIIIOKYPOHOBas KucioTa [22].
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TpaBbl, HcceI0BaHHBIE B CTATHSIX, IPEICTABIISIIH
co00i 3eNeHbId M YePHBIM Yai, MCTIOIb3yeMble IS
MPOMU3BOJICTBA YAHOTO Irprda, U UX KOJIUYECTBO Baphb-
upoBaiock oT 4 1o 30 r/n HanuTKa. [IpaBUIIBHBII BBI-
60p THMA Yasi, UCMIOIB3YEMOTO VISl IPOU3BOJICTBA Yaii-
HOTO Ipuba, BIMIET Ha 00pa3oBaHUE (PCHOJBHBIX CO-
€JIMHEHU, TOCKOJIbKY MX YCUJICHHE MPOUCXOAWT 3a
CYeT B3aHUMOJECHCTBUS C KOHCOPLMYMOM MHKpPOOpra-
HU3MOB BO BpeMsI Iporiecca (hepMeHTaIH 1 MOKET CO-
JiepkaTh Oosiee BBICOKHE WM OoJiee HHU3KHE YPOBHH
onpeneneHHbIx BemecTs [23]. CybcTpaTroM, HCIONB3Y-
€MBIM IS IPUTOTOBJICHUS YaifHOTO Tprda B OOJIBIINH-
CTBE CTaTeH, SBISIETCS caxapo3a, MpUMeHseMas B KO-
myecTBax oT 7 1o 100 r/n. Caxapo3a siBiisieTcst Haubo-
jJjee  4acTO  UCHONb3yeMBIM  CcyOCTpaToM B
WCCIIEIOBAaHUSIX MO MPOU3BOJICTBY YalHOTO rpuoda.
Cpeansisi KOHIIEHTpAIUsl TIIOKO3bI, JOCTYIIHOW ISt
Opo’keHUs, MOCTENICHHO YBEJIMYMBAETCS 3a CUET pac-
naja caxapo3bl B 3aBUCUMOCTU OT JHEH U Temmepa-
Typsl OposKeHUs. DTa peaxiiys IIOMOoraeT B Ipolecce
00pa3oBaHUs OpraHMYECKUX coenuHeHuit. [locTenen-
HOE BBICBOOOXKICHUE TaKKe KOHTPOIUPYET 00pa3oBa-
HHE alIKOTOJIsl, KOTOPBIA B 3aBUCHIMOCTH OT OKPY>Karo-
el cpeibl MOKET OBICTPO JOCTHIAaTh MAaKCHMAaJIHHOTO
mpezena, pa3pemeHHOro A 0e3aIKOTOIFHBIX HAIIHT-
KOB 10 COCTOSTHHIO OPOKEHHSI.

He Bo Bcex nccnenoBaHusx copepkurcst nHdop-
Marusi 00 HCIOJIb3YeMbIX MUKPOOPTaHHU3MaX B CHM-
OMOTHYCCKHX KOHCOpIMyMaxX il  (hepMEHTAIUU
HanmuTKa. TOJBKO CaMble IOCJIEAHUE HCCIICIOBAHUS
Wang et al [15] u Barbosa C.D [17] naentudunupo-
BaJIM W ONFCAIN MHKPOOPTaHH3MEI, HCIOIB3yEeMbIC B
SCOBY mns ¢depMmMeHTanmuM HamUTKa, oOecriedrBast
B3anMo/IciicTBHE MEX Iy Apoxokamu ( Saccharomyces ,
Schizosaccharomyces, Torulaspora e
Wickerhamomyces) u 6axrepusmu (Komagataeibacter,
Acetobacter, Gluconobacter u Lactobacillus), 06pa3zy-
IOIIMMH OCMO(HIIBHYIO CETh, OTBETCTBEHHYIO 3a OIO-
cpenoBaHue mporiecca. ToT GaxT, 9To B APYTHX UCCIIe-
JIOBaHMUSIX HE BBISBUIN MHUKPOOPTaHM3MBI, 3aKJIHOYa-
eTcss B TOM, UYTO MpPOIECC HIACHTH()UKAIUU
MHUKPOOPTaHU3MOB SBJISIETCS CIOKHOW MPOIETypor U
TpeOyeT OoIbIlle BpeMeHH IJIs HccieqoBannsi. Kpome
TOTO, Pa3HOOOpa3We MHKPOOPTAaHU3MOB MOXKET Me-
HATHCS B 3aBHCHMOCTH OT COCTaBa CUMOHMOTHYECKOTO
KOHCOPLIMYMa TPU HAJIUYHAU APYTHX OMOTHICCKHUX H
abnoTHYEeCKHUX (DAKTOPOB, CIIOCOOHBIX MPETITCTBOBATH
€ro pa3BUTHIO

s mapamMeTpoB BpEMEHH U TeMIIepaTyphl Mpo-
necca (hepMEeHTalMKM YaiHOTO Ipuda IMpPeCTaBICHBI
nepro/ibl OT 4 10 32 nHel GpepMeHTaluu TPy TeMIepa-
Type oT 24 1o 30 °C. YcnoBus hepMeHTanuu, BKIOYa-
IOIIHE BpEMsI U TEMIIEPATypy, BIUAIOT Ha TOTpeOIeHne
cyOCTpaToB, BIIUSAS Ha KOHEYHOE KAUYeCTBO HAIHTKA C
TOYKH 3pPEHHS MPOU3BOJCTBA OPTaHUYECKUX KHUCIIOT,
BUTAaMUHOB U MUHepaoB [23,15]

B mpormecce ¢pepMeHTanIMu TeMmepaTypa CTaHO-
BUTCSI KITFOYEBEIM (DaKTOPOM P MPUTOTOBIICHUH Yaii-
HOTO Tpubda U MOXKET U3MCHHUTh IHUTATCIBHBIA COCTaB
HanuTka. C MMOBBIIICHHEM TEMIIEPATyPhl OHMOXHUMHYE-
CKHE PEaKIMH IPOUCXOAIT ObICTpee, YyCHIINBAs pacma
cybcTpara, yCKopss MPOIIeCChl U BBI3BIBAs OBICTPOE 00-

pa3oBaHUE COENMHEHNH, KOTOPBIE MOTYT OBITH Kak IO-
JIE3HBIMH, TaK W HETATHBHO OKA3bIBAIONINMH BIMSIHUE
HA OPraHoJICITHYECKUE [TOKA3aTeIH

Pasnuunble mapaMeTposl Mporecca MPUroTOBIIC-
HUS OKa3bIBAIOT BIMSHUC HAa pH, KHCIOTHOCTB, CONEp-
JKaQHHUH aJIKOTOJIS U IPYTHE (PU3UKO-XMMHUYECKUX TTOKa-
3aTeNIM TOTOBOTO HATIHMTKA.

Booopoonwviii nomenyuan (pH)

3Hauenne pH B aHanmu3upyeMbIx padoTax ToKa-
3aHO B mpexaenax 2,63—6,4. M3mepenne pH sBisercs
(hakTopoM, MO KOTOPOMY BEIyT KOHTPOJb xona dep-
MEHTAlMd ¥ ONpEeHeNAIoT OKOHYaHWE IIpoliecca.
Kpowme Toro, KOHIICHTpAaIKs HOHOB BOIOPO/IA SBICTCS
(haxTOpPOM, KOTOPBII MOKET aKTUBHPOBATH KT MOJAB-
JSITh PA3BUTHE MUKPOOPTAHU3MOB B IMHUIIEBIX MPOAYK-
Tax [24]

Kucnomnocmuo

KuCTOTHOCTD HAIUTKOB, MPOAHAIN3UPOBAHHEIX B
3TOM 0030pe, coctarisiia ot 0,32 mo 15,02 r/n. Takoe
W3MCHCHHE COJCP)KaHWS KHUCIIOTHI OTpaKaeT [OI0
MIPOU3BOJICTBEHHOTO TpoIlecca M, CIe0BaTEeIbHO, 00-
pa3oBaHUE BTOPUYHBIX META0OINUTOB BCICACTBHE (ep-
MEHTAlWU. 3HAYUTEIBHOE BIMAHHE HA KHCIOTHOCTH
OKa3alll COJEepKaHHE OPTaHMYECKUX KHCIOT, TaKUX
KaK TIIOKYPOHOBAs, TIFOKOHOBAs, MOJIOYHAs, S0I0Y-
Hasl, IUMOHHAs, BUHHAsI, ()OJHeBast, MAJIOHOBAs, IIlaBe-
JieBast, SHTApHAs U MUPOBUHOTpaHAs (YCTAaHOBJICHHBIC
B OomnbimuHCTBE padot [2,16,17]. Creayer OTMETUTH,
YTO CPENU KUCIIOT, BEISIBIICHHBIX B YalfHOM rpuode, 0co-
00ro BHUMaHMs 3aCJIy’KUBAET IIIOKYPOHOBAs KUCIIOTA.
OH BO3HHUKAaeT B Pe3yJbTaTe MHUKPOOHOIOTHIECKOTO
mporecca OKHUCICHUS TIFOKO3BI U SBIICTCS OJTHUAM M3
HamOoIee EHHBIX U TOJIE3HBIX KOMIOHCHTOB, OKa3bl-
BAIONINX JCTOKCUKAIIMOHHOE ICWCTBHE B OpPTaHHU3ME
YenoBeKa. JTa KHCIOoTa o0ajgaeT CiocoOOHOCTBIO CBSI-
3BIBaThCA C KCEHOOMOTHKAMHU, B TOM YHcIe ¢ (heHO-
JIaMH, TPUCYTCTBYIOIIMMHU B TEYCHHU, YTO IO3BOJISIET
6onee 3(h(pEeKTUBHO BHIBOJUTH 3TH BEIIECTBA TOYKAMHU.
I'mokypoHOBasi KHCIOTa TakkKe SBISIETCS Mpesie-
CTBEHHUKOM OnocuHTe3a Butamuna C [25].

Anmuoxcudanmnas akmueHoCcms

B 4ae Takxe ycTaHOBJICHO HAJIMYHME COSTUHEHUH,
OKAa3BIBAIOIINX aHTHOKCHAAHTHYIO aKTHBHOCTB, TAKHX
Kak noiudenons! U praBoHouasl. ABTOpPH Silva K.A.
et.al. coobuu 00 yBeTHUeHIN AaHTHOKCHIAHTHOM aK-
TUBHOCTH YalHOTO rpuda, MOJYYCHHOTO B IpoIiecce
(epmenTanuu B TeueHue 14 gueit [16]. Kak otmeuarot
JIpyTHE HWCCIeAoBaTeNd, mocie 14 maHel OpoxeHHs
TPOMCXOIIJIO CHH)KEHHE aHTHOKCHIAAHTHON aKTHBHO-
CTH HAIUTKA MO MEpPe YBEJIHUYCHHS JHEH OpOKEHHUS
[19]. D10 moOKa3bIBaeT, 4TO JIMTENBHOCTH MpoIiecca
(epMeHTaIMM OKa3bIBACT BIMSHHUE Ha COJEpKaHUe
OMOJIOTHYECKH aKTHBHBIX BEIIECTB U COOTBETCTBEHHO
AHTHOKCHJIAHTHYIO aKTUBHOCTB. YBEIIMYCHUC aHTHOK-
CUJIAaHTHOM aKTHBHOCTH MOJKET OBITh BBIIIC B TIPUCYT-
CTBUU MOHOB JKeJie3a B 3eJeHOM vae [26].

Cooeporcarue ankozons

YcTaHOBIICHHBIC YPOBHH 3TaHOJA B HAIIUTKAX Ba-
psupoBanuck ot 0,7 no 32,8 /1. DTaHo) — MPOAYKT,
obOpasyrommiics B Tporiecce MeTaboim3ma TIOKO3bI.
Jpoxokn GepMEHTHUPYIOT TIIOKO3Y B GPYKTO3Y B dTa-
HOJI, KOTOPBIH 3aTeM OKHCIISIETCS MOJIOYHOKHUCIBIMU
0aKTepUsIMUA B YKCYCHYIO KHCIIOTY, B 3aBUCHMOCTH OT
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neproa U yciaoBuid ipou3BozacTea [19]. Uem mosnbiie
nepuon (GepMeHTau W HaJMYHe Caxaposbl, TeM
Oosble 00pa3yercs 3TaHOJA, YTO HATIISAIHO TOKA3aHO
B uccienoBanuu [ 13].

B 1niennom Bo Bcex Hay4yHBIX UCCIIEOBAHUSIX yCTa-
HOBJICHO TMOBBILIEHHE AHTHOKCUJAHTHOW, AHTUMHK-
pOOHOH, OHOCTATHYECKONH M (DYHTHUIIUIHOW aKTUBHO-
CTH HAITUTKOB, CBA3aHHOE C BBISBJICHHBIM COJAEpKa-
HueM (eHonoB. Kpome TOro, BaXKHBIM MOMEHTOM,
KOTOPBI CJeIyeT OTMETHTh SBISIETCA TO, YTO 4YeM
OombIre BpeMs (epMEHTAIMK, TeM HIDKE OMOJIOTHYe-
CKasl aKTHBHOCTH HAIIMTKAa IO NMPUYMHE COpakKHBaHU
CcyOCTpaToOB KOHCOPIIITYMOM MHKPOOPTaHH3MOB

BroiBoabl

YaiiHpiii rpubd — 3TO OCBEXKAOUIMHA «KHBO»
(hepMEHTHPOBAHHBIN HAMUTOK, U €ro MOMYJSIPHOCTH
9aCTUYHO OOYCIIOBJICHA 3TOU XapakTtepucTukoi. IIpo-
BEJICHHBIA 0030p HAay4YHBIX HUCCICIOBAaHUN MOKa3al,
YTO Ha MpoIlecc MPOU3BOJCTBA YaHOTO Tpuba cyie-
CTBCHHOC BIIUSTHHE OKa3bIBAIOT THUII TPABHI, CyOCTpaTa,
BpeMs (hepMEHTAlN! U TeMIrepaTrypa. MUKpOOHEIi co-
CTaB 3aKBaCKU YaHOTO Tprba pa3sHOOOpa3eH U BO MHO-
oM He onpezelieH. Kpome Toro, KWHETHIECKHA Xapak-
Tep POCTa JOMUHHPYIOUINX (EPMEHTUPYIOMHAX MHUK-
po6OB BO BpeMs (epMEHTAIINN HEIOCTATOYHO U3YYCH.
JlanpHeie Hay4YHbIC UCCICAOBAHMS JOJDKHBI OBITH
HampaBJIeHbl Ha ONTHUMU3AILIMIO TapaMeTpOB KOJUue-
CTBa TpaB, CyOCTPATOB, BPEMCHH U TEMIIEPaTypPhI dep-
MEHTAIINH, TIOCKOJIbKY 3TH MapaMeTphl OKa3bIBAIOT CY-
IIECTBEHHOE BIMSHUE HA KOHEUHBIN MPOAYKT H, CIIeI0-
BaTeNbHO, Ha €ro OWOJOTHYECKYI0 aKTUBHOCTb.
HeobxoanMo Takke paccMOTPETh BO3MOKHOCTh ONITH-
MU3aIH Iporecca 00pa3oBaHUs KOHKPETHBIX COCIHU-
HCHHH, IPEACTABIIIOIINX HHTEPEC, TAKUX KaK TIIFOKY-
poHOBast kucyiota. Takke HEOOXOIOMMEI NabHEHIIHe
UCCIICIOBaHUA  Tpeolnamaromux — OakTepusii u
JIPOXOKEH, OKa3hIBAIOIMX OCHOBHOE BIMSHUE Ha (ep-
MEHTAIUIO YaiiHOTO rpuba, 11 oodecreueHus P dek-
THBHOTO KOHTPOJISi TPOM3BOACTBEHHOTO TpoIiecca
(dbepMeHTaIMM W TOMy4YEHUS KaueCTBEHHOro U 0e3-
OMacHOro ()epMEHTHPOBAHHOIO HAIUTKA. .
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