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KOHTPOJIb KOHIIEHTPAIII KAJITIO Y HNIJIZKUBJIEHHI TOMATIB B YMOBAX
SAXUIEHOI'O I'PYHTY

Mopo3zoea JI.11.
Binnuyekuii nayionanenuil acpapHuii yHisepcumem, Cmapuiuti 6uK1aoay

CONTROL OF POTASSIUM CONCENTRATION IN FERTILIZING TOMATOES IN PROTECTED
SOIL

Morozova L.
Vinnytsia National Agrarian University, Senior Lecturer

AHOTALIA

TomaT — 07Ha 3 TOJIOBHHX 1 MOMYJIIPHAX OBOYEBHX KYJbTYp HE TUIBKH B YKpaiHi, aje i ychoMy CBiTi. 3a
naaumu @AO (Food and Agricultural Organization), y cBiTi TOMaTu 3aiiMaroTh MepIle Micle 3a IUIOLIaMHU BHPO-
IIyBaHHs cepeJl yciX OBOYIB - moHax 4 MiH ra. B YkpaiHi mig 110 KyJabpTypy BiIBOAMThCS OJM3bKO 93 THC. Ta -
0mu3bKk0 24% 3aranpHOT IUIOIII IMiJ] OBOYaMU. 3 TIOSBOKO BHCOKOIHTCHCHBHHX TEXHOJIOTIH 13 3aCTOCYBaHHSIM CHC-
TEM KpareJIbHOTO NOJIMBY CTaJIU peajJbHUMHU BposKai ToMary y BinkpuroMy rpyHTi 120-140 T/ra, a B 3aXUIEHOMY
— 6inpmme 50 xkr/m2,

B po06oTi BH3HaUYEHO KiJIbKICHUIT BMICT OCHOBHOT'O MaKpOEJIEeMEHTa KaJlito y cyOcTpari 3 MiHepaJlbHOI BaTH
METOAOM MOIYyM'stHOT oTOoMeTpii. 3rifHO 3 OTPUMAHUMHU NAaHIMH BMICT KaJlil0 BUSBUBCS B MEKaxX HOPMH, IO
Y3TOKY€ETHCS 3 BIIIOBITHOIO (pa30r0 POCTY TOMAaTa. 3alporlOHOBaHI PeKOMEHIAI] MO0 KOPUTYBAHHS BMICTY
MiHEepaNbHUX KaJiHHUX JOOPUB Y MATOYHOMY PO3UYHHI.

ABSTRACT

Tomato is one of the main and popular vegetable crops not only in Ukraine but all over the world. According
to the FAO (Food and Agricultural Organization), tomatoes rank first in the world in terms of growing area among
all vegetables - more than 4 million hectares. In Ukraine, about 93 thousand hectares are allocated for this crop -
about 24% of the total area under vegetables. With the advent of high-intensity technologies with the use of drip
irrigation systems, tomato yields in the open ground of 120-140 t/ha, and in the protected - more than 50 kg/m?
became real.

The quantitative content of the main macronutrient potassium in the substrate of mineral wool was determined
by flame photometry. According to the obtained data, the potassium content was within the norm, which is con-
sistent with the corresponding phase of tomato growth. Recommendations for adjusting the content of potassium

mineral fertilizers in the mother liquor are offered.

Kuro4uoBi ciioBa: TiponoHika, TEIUTAI, TOMATH, IOKUBHUH PO3YWH, MiHEpaJIbHA BaTa, KaJliil, MOIyM sSHUH

thotomerp.

Keywords: hydroponics, greenhouse, tomatoes, nutrient solution, mineral wool, potassium, flame photome-

ter.

Tomato (Lycopersicum esculentum Mill.) Is one
of the most common vegetable crops in the world. It is
grown to produce fruits, the value of which is deter-
mined by high nutritional and taste qualities. Ripe fruits
contain from 4.3 to 12% dry matter, 2-6% total sugar,
15-45 mg/100g of ascorbic acid, lycopene, 3-carotene,
minerals, vitamins (B1, B2, C, P, PP ), malic and citric
acid. The biochemical composition of the fruit varies
depending on the variety, hybrid and growing condi-
tions. About 75% of tomatoes grown in the world are
used for fresh consumption, and 25% are processed (for
the production of tomato paste, ketchup, sauces, can-
ning, etc.) [1].

In the world ranking of gross fruit harvest, Ukraine
is on the 14th place (1,492 thousand tons), but on the
yield - on the 110th. One of the reasons for such low
yields is that large areas of vegetable crops, including
tomatoes are in small homesteads, where not enough
attention is paid to the latest breeding and technological

developments. At the same time, it is known that with-
out the introduction of modern cultivation technolo-
gies, the realization of the genetic potential of new va-
rieties and hybrids is impossible. A negative factor is
that more than a quarter of the grown vegetable prod-
ucts are lost during transportation, sorting and storage.

Nowadays, the method of low-volume hydropon-
ics using drip irrigation is becoming more widespread
in greenhouses [2]. As a substrate using special materi-
als - mineral wool, coconut, peat and more. The se-
lected substrate serves as a medium for the roots, ferti-
lization is carried out by applying a solution of ferti-
lizer. When growing on a substrate it is necessary to
dose fertilizers very precisely and to provide plants
with a sufficient amount of nutrients.

The mineral substrate does not contain nutrients
and has no sorption properties, so plants grown on min-
eral wool need to be fed with solutions of nutrient mix-
tures with a full composition of macronutrients and
trace elements (Fig. 1).
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Fig. 1. Growing tomatoes on mineral wool

For the proper cultivation of tomato crops using
only liquid fertilizers requires an irrigation system that
ensures accurate supply of the solution. This function
is performed by the capillary irrigation system. Each
dropper must have a capacity of at least 1 - 1.5 liters
[3].

The average need for solution during the entire pe-
riod of growing tomatoes is:

- in the spring cycle 200-250 liters per plant;

- in the autumn cycle 120-150 liters per plant;

- at long cultivation of 450-600 | on a plant.

Depending on the substrate used (mineral wool,
expanded clay), the pH of the solution should be ad-
justed to the desired level in pH = 5.5 - 6.0, and the
concentration of elements in the solution depends on
the phases of plant growth and light conditions.

The required pH and EC ranges and the number of
waterings when growing tomatoes on mineral wool are
as follows:

Impregnation of mats:

- lowering the pH to 4.8 - 5.0;

-EC=28;

- the need for a solution - about 5 liters per plant.

Installation of plants on mats:

- lowering the pH to 5.5;

-EC=27;

- a single dose of 200 ml per plant.

Installation of plants in openings:

- lowering the pH to 5.5;

-Es=26

Flowering period from 1 to 3 tassels:

-pH =5.5;

-EC=28-3.0;

- daily requirement of 0.8 - 1.2 liters per plant.

Flowering period from 3 to 5 tassels:

-pH=55-58;

-EC=26-2.8;

- daily requirement of 1.2 - 1.8 liters per plant.

Fruiting period:

-pH=5.38;

-EC=25-2.6;

- daily requirement of 1.8 - 2.5 liters per plant and
more.

Autumn period:

-pH =5.5;

-EC=2.7-28.

The optimal values of EC in mineral wool mats
when growing tomatoes are in the range of 3.5 - 4.5
mSm/cm.

If the plants become more vegetative, you need to
increase the EC by 0.5 - 1 mSm in the substrate
throughout the period.

If the plants become more generative, you need to
reduce the EC by 0.5 - 1 mSm in the substrate through-
out the period until the plant returns to balance.

The pH value of the substrate throughout the
growing season may be in the range of 5.2 - 6.2, but the
pH should not exceed 6.5 due to the subsequent una-
vailability of Fe and Mn. Usually the pH of the nutrient
solution is 5.5. Regularly (1-2 times a week) checking
the pH of the mat, you can adjust the balance of plant
development.

When plants become vegetative, the pH of the mat
begins to rise. In this case, return the required range by
lowering the pH of the irrigation solution to 5.0.

If the pH in the mother decreases, the plants be-
come generative. In this case, the pH of the nutrient so-
lution is raised to 6.0.

During cultivation, you should systematically
check the composition of the solution - extracts from
the mats, especially the salt content and pH, which
should be monitored every few days in several places
in the greenhouse, and the content of trace elements -
every 14 days. The solution from the mats for analysis
is taken with a syringe or a special device for sampling.

The range of optimal values of the concentration
of elements in the mat for cultivation is influenced by
the variety and agronomic conditions. Currently, the
optimal range of concentration of elements in the peak
of plant vegetation is considered to be equal to 2.8 - 4.2.
An increasing level of EC indicates drying of the sub-
strate or indicates excessive accumulation of elements
in the mat. Maintaining a high ES for a long time leads
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to root damage. Too low EC indicates overwetting of
the substrate or insufficient amount of nutrients in rela-
tion to the requirements of plants. This phenomenon is
often observed when overloading plants with fruit.

At higher EC, the absorption of Ca and Mg de-
creases and increases by K. The concentration of solu-
tions increases gradually, while the one-time increase
in ES should not exceed 0.5 mSm/cm. The level of the
ES solution should lead to the corresponding ES solu-
tion in the mats. Depending on the growing period, the
composition of the solution changes and the level of el-
ements in the drainage from the mat depends on this
[4].

Potassium is the most important nutrient, espe-
cially in the plant world. With a lack of potassium in
the substrate, the plants develop very poorly, the yield
decreases, so about 90% of the extracted potassium
salts are used as fertilizers. The most important potas-
sium fertilizers are natural potassium salts sylvinite
(mKCI+nNaCl) and kainite (KCI+MgSO4+H;0). Po-
tassium sulfate K»SOs, which is not hygroscopic and
does not agglomerate, is also used as fertilizer. Potas-
sium nitrate KNOs is both a source of both potassium
and nitrate nitrogen for the plant. Saussure first sug-
gested the need for potassium for plants in 1804 on the
basis of an analysis of plant ash, in which potassium
was always present. Liebig then concluded that potas-
sium fertilizers were needed. The first experimental
data on the absolute need for potassium in plants were
obtained by Salm-Gorstmar in 1846 [5,6].

Potassium is one of the three basic elements that
are needed for plant growth along with nitrogen and
phosphorus. Unlike nitrogen and phosphorus, potas-
sium is the main cellular cation of K*. In cells, these
ions are found mainly in the protoplasm. Part of the ions
is in the cell sap, the other part is absorbed by the struc-
tural elements of the cell. In its absence, plants primar-
ily disrupt the structure of the membranes of chloro-
plasts - cellular organelles in which photosynthesis
takes place. Externally, this is manifested in yellowing
and subsequent death of leaves. When potassium ferti-
lizers are applied to plants, the vegetative mass, yield
and resistance to pests increase [7].

Potassium is found in fruits, stems, roots and
leaves, and in the vegetative organs it is usually more
than in fruits. Another characteristic feature: young
plants have more potassium than old ones. As the indi-
vidual organs of plants age, potassium ions move to the
points of most intense growth. The role of potassium in
the nutrition of tomatoes is significant, because potas-
sium provides the formation of ovaries and new stems,
as well as the active assimilation of various carbon di-
oxide. In fact, it is an elixir of youth for plant cells. Po-
tassium increases immunity by accelerating the for-
mation of carbohydrates. Contributing to the accumu-
lation of carbohydrates in plant cells, potassium
increases the osmotic pressure of cell sap and thus in-
creases the cold resistance and frost resistance of plants.
Potassium plays an important role in the synthesis and
renewal of proteins in plants. In its absence, protein
synthesis is sharply reduced and at the same time there
is a breakdown of old protein molecules. The positive
effect of potassium on protein synthesis is due, firstly,
to its effect on the accumulation and transformation of
carbohydrates (and the latter, as is known, in the pro-
cess of respiration form ketoacids - a material for build-
ing aminoacids) and, secondly, to increase under the in-
fluence potassium activity of enzymes involved in pro-
tein synthesis. Accumulating in chloroplasts and
mitochondria, potassium stabilizes their structure and
promotes the formation of ATP. Potassium increases
the hydrophilicity of protoplasm colloids; this reduces
transpiration, which helps plants better tolerate short-
term droughts. Similarly, this element stimulates the
growth of the root plant and makes the stem stronger
and firmer, thereby reducing the effect of "lodging the
tops™ [8].

The optimal potassium content for tomato culture
should be 300-600 mg/l of substrate. Young plants need
less potassium. During the period of intensive growth,
the need for potassium increases, and then the content
is maintained at the upper level, which takes into ac-
count the additional requirements of hybrid varieties.

Table 1.

Requirements for potassium content in the substrate of mineral wool in different periods of tomato growth

Ne Indicator Growth period

A B C D E F G
1. EC 2,44 2,38 2,57 2,54 2,55 2,56 2,59
2. pH 55 5,3 55 55 55 55 55
3. K*, mg/l 340 240 330 370 380 380 390

where A is the standard;
B - impregnation of mats;
C - from 1 to 3 tassels;

D - from 3 to 5 tassels;

E - from 5 to 10 tassels;
F - from 10 to 12 tassels;
G - mass fruiting.
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Proper supply of plants with potassium has a ben-
eficial effect on the color and ripening of fruits, espe-
cially in times of lack of light, and also has a positive
effect on plant life and provides better fruit quality.

Signs of potassium deficiency are as follows: on
the old leaf, starting from the edges of the leaf blade,
changes color from green to lemon yellow, necrosis ap-
pears, the color of the fruit becomes uneven, there are
light spots on the red fruit; there is a breakage of flower
tassels with fruits at the base, which prevents their
proper growth in the tassel. Increased signs of potas-
sium deficiency always occur with an excess of nitro-
gen. Then a poorly visible green spot appears on poorly
colored fruits, which persists on the fruit for a long
time. In addition, the wrong color of the fruit can be
caused by viruses and high temperatures.

Young plants need less potassium than nitrogen,
during the period of intensive fruit growth there is a
need for potassium, and then the ratio of N:K should be
1:1.5. At simultaneous need for nitrogen it is expedient
to use potassium nitrate (KNO3).

The low content of potassium in the substrate de-
termines not only the quantity but also the quality of the
harvest. Little used in practice, the method of prevent-
ing the fracture of improperly formed tassels under the
weight of the fruit, is a very gentle damage to the layer
of epidermis at the bottom, resulting in a layer that can

withstand heavy loads. It is very convenient and effec-
tive to use brush holders at an early stage of growth af-
ter tying the fruit.

Without potassium, the fruit of the tomato will be
less sugary and more acidic, compared to the tomato, in
the diet of which potassium is present in the required
amount, which means that the need for potassium is es-
pecially important during fruiting and pouring the fruit.

Excess potassium in the substrate is also harmful
for tomatoes. Poor plant growth in the early stages,
elongation of the internode, light green color of the
leaves - all this is a sign of excess potassium. In the later
stages, plant growth slows down; spots appear on the
leaves, they wither and fall off, local damage, necrotic
tissues [9,10].

To quantify potassium, the method of flame
atomic emission photometry of a water body is used.
Flame photometry is a type of spectral analysis based
on the emission (absorption method) or absorption (ab-
sorption method) of light energy by atoms of elements
in a flame. The radiation and absorption of light is re-
lated to the processes of transition of atoms from one
energy state to another. During the transition of atoms
from a lower to a higher energy level, the absorption of
light is always forced as a result of the influence of ex-
ternal radiation with a certain frequency [11].

Analysis by flame photometry is performed using

devices called flame photometers (Fig. 2).

Fig. 2. Flame photometer BWB-XP

In this device, the analyzed solution is converted
into an aerosol by means of a spray, which is injected
into the flame of a gas burner (light gas, acetylene, hy-
drogen, propane, etc.). In the flame there is evaporation
of the solution, ionization of solutes. At a sufficient
flame temperature, the atoms of the elements are easily
excited and go into an excited state, which is character-
ized by the movement of external (valence) electrons to
higher energy levels. The atom can be in the excited
state for only a fraction of a second (107-10%s), after
which the electrons return to or close to their original
levels. The latter process is accompanied by the release
of portions of energy (quanta of light), the set of which
forms a light flux (radiation) with a certain wavelength
for each element. The radiation colors the flame, and

the intensity of its color is proportional to the content
of the chemical element in the solution used for quanti-
tative analysis [12].

The aim of this study was to trace the fluctuations
of the quantitative content of potassium in the substrate
for two weeks and to investigate the effect of the quan-
titative content of potassium on the growth and devel-
opment of tomato plants of the greenhouse variety
"Campari".

Materials and methods

The object of the study were tomatoes of the vari-
ety "Campari" (cocktail) during the period of mass
fruiting (after 12 tassels). Tomatoes were fed according
to the recipe shown in table 2.
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Table 2.

Uterine solution for tomato during flowering 12 tassels

Tank A (kg/1m?®)

Tank B (kg/1m?®)

Ca(NO3), — 95,0
KNO; — 30,0
HNO; — 1,0l

Chelate Fe (11%) — 0,76

HNO; (57%) — 31 | pH=5,5
KNO3-12,9

KH2PO, - 17,0

K2SO, - 43,5

MgSO4 — 46,7

Microelements: g/m3
MnSO, (32%) — 174
ZnS04 (23%) — 61,5
Borax (15%) — 135
CuSO4 (25%) — 14
Molybdate Na (40%) — 12

Sampling for nutrients was performed for two
weeks with a frequency of three times a week.

Quantitative potassium content was determined in
mineral wool extracts using a BWB-XP flame photom-
eter using a propane-butane mixture. The BWB-XP
flame photometer is a high-quality and high-perfor-
mance device that uses modern technology to quantify
5 elements (Na, K, Li, Ca and Ba) with high accuracy.

Calibration of the device was performed using solu-
tions of potassium chloride of the following concentra-
tions: 50, 100, 250, 500 and 1000 mg/l, the reference
solution was deionized water.

Results and discussion

During a series of experiments, the potassium con-
tent in mineral wool extracts was determined.

Data on the change in potassium content in the
substrate are shown in table 3.

Table 3.

Quantitative content of potassium, mg/l for tomato in the extract of mineral wool

No Indicator Allowable level Date of sampling Average value
B low high | 03.08 | 05.08 | 07.08 | 10.08 | 12.08 | 14.08
1. | pH 5,0 6,5 5,7 5,6 5,8 6,1 5,9 5,8 5,82
2. | EC, mSm/cm 2,5 5,0 4,7 4,6 4,8 5,1 4,9 5,0 4,85
3. | K, mg/l 253,5 390 328 308 336 387 375 377 351,8
The well-won tributes, the value of acidity, the References

concentration of salts and the concentration of ions in
calories in pre-juvenile knots appeared between the
norms. For usunennya of the adjusted value of EC in
mats up to 5.1 mSm/cm, the mats were promoted with
a path, the frequency of irrigation was reduced and the
rate of EC was reduced from 3.04 to 2.8 mSm/cm. For
a whole bulo, it is recommended to change the amount
instead of the good ones in the mother liquor, to reach
the value of 390 mg/l potassium-ion, which is due to
the growth of "G" tomato. In such a rank, regulating the
level of the nutritive vivification of tomatoes, it is pos-
sible by a significant world to infuse on their produc-
tivity and quality of the acquired products.

Conclusions

1. The modified method of flame photometry for
the analysis of extracts from mineral wool is rather sen-
sitive, simple and is recommended for use in serial an-
alyzes.

2. The determined content of potassium salts
(351.8 mg/l) was optimal for growing tomatoes during
the period of mass fruiting.

3. By conducting regular tests it is necessary to
monitor changes in the content of batteries. If the re-
sults of the analysis reveal a deficiency or excess of an
element, then adjust the composition of the nutrient so-
lution.
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B paboTe 0CHOBHOE BHIMAaHHUE y/ICIICHO OIICHKE TIEPBUYHOM, MIIH 0XKHIACMOH, TI0KapOyCTOMYMBOCTH HACAXK-
JleHI/II‘/II, B CJIy4a€ BO3HMKHOBCHHA ICPBOr0 NPpUPOIHOIO IMOXKapa cpe;:[Heﬁ WHTCHCUBHOCTU B JaHHBIX YCIIOBUAX
MCECTOIIPOU3pACTAHUA.

W3 Bcero MHOF006paSI/I$I TOBPCIKAACMOCTH APCBOCTOCB IIPU JICCHOM IIOKAap€ BBIACIICH OTIIaJd ACPCBLCB. BEI-
ACJICHO ABC I'PYIIIbI q)aKTOpOB BIIMAIOIIHNX Ha HOCJ'ICHO)KapHBIﬁ OoTIaa - OTHOCUTCIIbHO ITOCTOAHHBIX (J'ICCOBOJ:[-
CTBGHBIX) 1 MCHAIOMINXCA, B 3aBUCUMOCTU OT TEMIICPATYPhI BO3yXa, CKOPOCTU BETPA, BIAKHOCTHU 'OPHOYUX Ma-
TCPHUAJIOB U AP. I[J'Ii{ OLCHKHU BJIMAHUA PA3TAYHBIX (1)aKTOpOB MPUMCHCH MCTOJ MHOFO(i)aKTOpHOFO aHaJIn3a.

ABSTRACT

The paper focuses on the assessment of the primary, or expected, fire resistance of plantings, in the event of
the first natural fire of medium intensity in these conditions of local growth.

From all the variety of damage to stands in a forest fire, the fall of trees is highlighted. There are two groups
of factors that affect the post - fire fall-relatively constant (forestry) and changing, depending on the air tempera-
ture, wind speed, humidity of combustible materials, etc. To assess the impact of various factors, the method of
multivariate analysis was used.

Karouesple cjioBa: NEpBHUIHAA HO)I(apOYCTOfI‘{HBOCTL, MHOFO(I)aKTOpHBIfI aHaJIu3, pToax ApeBOCTOA, CTaTH-
CTHYCCKas 06pa60TKa, JICCOBOACTBCHHBIC (I)aKTOpLI, MIUPOJIOTHICCKUEC (baKTOpBI, KIIMMAaTUYCCKHUC YCIIOBHH.

Keywords: primary fire resistance, multivariate analysis, stand fall, statistical processing, forestry factors,

pyrologic factors, climatic conditions.

OpHOM W3 BaXHBIX 3a4ad JICCHOH NHPONOTHH
OCTAETCsl UCCIICJOBAHKUE NIEPBUYHON I10KAPOYCTONYHU-
BOCTH Haca)kAEHUH U ee orieHka. OHa HeoOXoauma A
pacueTa ymep0a oT noxapa 1 IIaHUPOBAHHSI JIECOBOJI-
CTBEHHBIX MEPONPUATUM, NO3BOJIIOIIUX YBEIUYUTh
MOBBIIEHUE  I10KAPOYCTOMUUBOCTH  HACAXJCHUH,
HalpuMep, BO3JEUCTBYsI HA UX CTPYKTYpY.

I[Mox TepMUHOM «I0XapOYCTOWYUBOCTB» MBI
HpejJlaraeM MojApa3yMeBaTh CTEIEHb MOTEHIMAIbHOMN
MOBPEXKAAEMOCTH OTHEM PA3JIMYHBIX KOMIIOHEHTOB
OMOTeol1IeH03a 1 ee JIECOBOJCTBEHHYIO 3HAYMMOCTh. B
HOPSIAKE YMEHBILIEHHsI IECOBOJCTBEHHOW 3HAUUMOCTHU
KOMITIOHEHTHI OMOTEe0IIeH03a MOYKHO PACIIOJIOKHUT CJIe-
JIYIOIMM 00pa3oM: IPEBOCTOH, MOAPOCT, XMBOH W
MEpTBBIA HAIIOYBEHHBIH IOKPOB, OHMOJIOTHYECKH aK-
THUBHAs 4acTh NMOo4BBl. Hambonee monHOE mpezcTaBie-
HUE O IMEPBUYHON IOKApOYyCTOMYMBOCTU TOTO WU
HMHOTO HACAKJEHUS MOKHO IIOJIy4UTh pacrosaras KoM-
IUIEKCHOM OLIEHKOH MOBPEXJAaeMOCTH BCEX MEPEUHC-
JIEHHBIX KOMIIOHEHTOB. O4eBUIHO, YTO MOJIyYUTh Ta-
KyIO OIICHKY B OOJIBIIMHCTBE CIIy4aeB BeCbMa 3aTpy/l-
HUTeNbHO. Ha mpakTke menecooOpa3sHO OIEHWBAThH

CTETIeHb TIOBPEXKAaEMOCTH Hanboee IEHHBIX KOMIIO-
HEHTOB KOHKPETHOT'O OMOTe0IIeH03a, C XO3SMCTBEHHON
U DKOHOMHUYECKOM TOuYeK 3peHusd. B ucciemyembix
HAMH JIECHBIX OMOTEOIEHO3aX TAKOBBIM KOMIIOHEHTOM
SIBJISIETCS] APEBOCTOM.

IToBpexxgaeMoOCTh  APEBOCTOEB MPH  MOXapax
BechMa MHOT00Opa3Ha. OHa BKITIOYaeT B ceOst 00pa3o-
BaHHME Harapa W MOJCYIIWH, yBelIndeHue (ayTHOCTH,
CHIDKEHHME NPOJYKTUBHOCTH U HPUPOCTA IPEBOCTOSI.
OnHako HanOosee CyIecTBEHHBIM ITPU3HAKOM IIOBpe-
1a€MOCTH APEBOCTOEB, 10 MHEHUIO MHOTUX HCCIEI0-
Bareneil [1;2;3], aBisiercs nmocienoxxapHelid oTnaja jae-
PEBBEB 10 3amacy WK KoJm4ecTBy. VccnenoBanusaMu
YCTaHOBJIEHO, YTO (PaKTUIECKHI MOCIIENOKAPHBIA OT-
mmaj; JepeBbeB 00YCIOBICH MHOXECTBOM (pakTOpoB, O
YeM CBHICTEIBCTBYET 3HAYUTEIHHOE KOJIHMYECTBO JIH-
TepaTypsl, MOCBALMICHHON 3TOMYy Bompocy [4;5;6]) u
MHOTHX ApyTrue. OTH (HaKTOPH! B Pa3IHIHBIX HACAKIE-
HUSIX U3MEHSIOTCS B INUPOKHUX MHTEPBANax, a UX BIIHA-
HUE Ha M10’Kap0yCTONYMBOCTb HACAXKICHUH UMEET KOM-
IUIEKCHBIA XapakTep. Y CTaHOBIEHO, YTO BEJIMYMHA OT-
maja oINpeleNnsercss HHTEHCUBHOCTBIO IOXKapa U
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