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Abstract. The article presents the results of research work carried out in the direction of
studying the influence of biological fertilizers on the yield and qualityof the Tamasha potato
variety on heavy loam dark chestnut soils of Central Kazakhstan. It was carried out on a land plot
with a humus content of 2.73-2.79 %, total nitrogen - 0.147-0.172 %, total phosphorus - 0.20-
0.25 %, a high level of supply of mobile phosphorus and potassium, a low content of nitrate
nitrogen, a weakly alkaline soil pH. The research work carried out showed that potatoes have a
high need for biological fertilizers, which, according to the types of fertilizers, gave an additional
yield of up to 20 %, and also had a positive effect on quality indicators. It was shown that the
effectiveness of biological fertilizers depends not only on its composition, but also on the influence
of external factors, including first the soil conditions and the supply of potatoes with
macronutrients.
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INTRODUCTION America, it was brought to India by

Fertile soil plays a crucial role in Portuguese sellers at the beginning of the
maintaining the stability of the country's XVII century [2, 3]. The demand for the
agro-industrial complex and providing a crop among the population immediately
conducive environment for both ecological ~increased, and 2.13 million hectares were
and economic aspects. It serves as a Pplanted in India, with an average of 20.5
guarantee for the sustainable production of ~tons to 44 million tons per hectare [4].
crops. Nevertheless, the intensive farming Potatoes hold a significant place on
systems employed on farms may compro- the menu as one of the most crucial food
mise soil quality. Enhancing soil composi- items. The average daily potato consum-
tion, preventing soil-borne infectious ption per citizen in the country stands at
diseases, and implementing a scientifically approximately 120-130 kg, underscoring
grounded crop rotation system positively the pivotal role of potatoes as a staple akin
impact soil properties, including agrophy- to a «second bread» for the people of
sical, chemical, and biological aspects [1]. Kazakhstan [5, 6].

Since the country gained indepen- It turns out that 75 % of the total
dence, the agro-industrial complex has cultivated potato area in the country is
consistently witnessed a rise in production occupied by private land plots, and only
and an increase in labor productivity. The 25% is occupied by agricultural produc-
industry's fixed assets have been moder- tion. However, in recent years, the share of
nized, leading to a growth in exports of potatoes grown in agricultural collectives
agricultural products. Under market condi- has been increasing, and this figure is
tions, aligned with the growing population, planned to increase several times in the
the demand for food products escalates comingyears [7].
each year, emphasizing the increasing Potatoes exhibit a high sensitivity to
necessity for high-quality products. environmental conditions and demand

Solanum tuberosum L.,one of the specific soil composition for optimal
most widely cultivated tuberous crop, it growth. Frequent fluctuations in air
belongs to the Solanaceae family. The temperature have a correspondingly strong
homeland of potatoes is Central and South effect on crop yields [8, 9].
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The potato crop requires a large
supply of fertilizers, especially high requi-
rements for phosphoric fertilizers [10-12].
However, inefficient systematic application
of fertilizers negatively affects the soil
ecosystem and leads to heavy metal
poisoning [13, 14].

Heavy metals such as Pb, Cd, Ni and
Cr found in fertilizers are important
elements for plants, however, therefore, its
excessive use is toxic to potato plants and
humans [15].

According to the Bureau of national
statistics of the agency of the Republic of
Kazakhstan for Strategic Planning and re-
forms, the potato yield in 2022 amounted
to 20.5 t/ha[16].If we take into account the
fact that the level of development of potato
farming directly depends on the economic
situation, potatoes are one of the most
profitable sectors, such as vegetable crops.
According to the specifics of each region,
the cost of production per potatoe is 15-
20 tenge, the cost of sales is 50-60 tenge,
profitability ranges from 50 % to 300 %
[17]. This indicates a high demand for the
crop in the market.

To meet the country's potato needs,
it is impossible to increase the yield and
quality of this crop without preserving and
expanding the available acreage and in-
creasing soil fertility, as well as it is impor-
tant to introduce new domestic compe-
titive, high-yielding potato varieties into
production, which are distinguished by
resistance to biotic and abiotic factors, high
preservation and suitability for industrial
processing.

However, despite this, potato yields
are significantly lower compared to other
countries (Belarus, Russia, USA, Canada,
etc.). One of the main reasons is due to the
fact that potatoes do not take into account
the need for basic nutrients in the soil,
their requirements for fertilizers. Currently,
the results of numerous research works of
scientists in the study of the biological
features of potatoes, its selection and
cultivation technology have been published
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in Kazakhstan [6, 17-20]. However, such
important questions as determining the
conditions of mineral nutrition of potatoes
and the need for biological fertilizers are
not considered.

In this context, the objective of this
research was to investigate the biological
requirements of potatoes under varying
mineral nutrition conditions and assess its
responsiveness to biological fertilizers.

MATERIALS AND METHODS

Object of research. In the conditions
of Central Kazakhstan, the goal was to
determine the influence of biological
fertilizers on the yield and quality of
potatoes and their need for nutrients in the
soil.

Research was conducted on the
content of humus in heavy loam dark
chestnut soil at the Karaganda Research
Institute of Crop Production and Selection
LLP in the Bukhar-Zhyrau District of the
Central Kazakhstan region. The soil analy-
sis revealed humus levels ranging from
2.73 % to 2.79 %, total nitrogen concentra-
tions between 0.147 % and 0.172 %, and
phosphorus levels ranging from 0.20 % to
0.25 %. The experiment involved sixteen
variations with three repetitions each,
covering a square area of 20.0 m?.

Before planting potatoes, both potato
tubers and their aboveground organs du-
ring budding and flowering stages were
treated with biomineral fertilizers, inclu-
ding Humate Souffler (applied at a rate of
0.25-0.3 1/ha), Bioorganic (BioStim Univer-
sal - 0.5-2 1/ha), and micro-fertilizers (In-
termag Profi Kartofel, 1.0-2.0 1/ha).

In preparation for the planting
season, soil samples were taken from all
variations, assessing nutrient levels and
moisture content in 0-20 cm and 20-40 cm
layers. Additionally, control versions were
sampled at every 0-20 cm layer, reaching a
depth of one meter. Soil analyzes were
carried out by methods generally accepted
in agrochemistry for carbonate soils. In the
samples obtained, the following indicators
were determined: soil moisture - by weight
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method, nitrate nitrogen - by reaction with
disulfophenolic acid (according to the
Grandval-Lyazhu method), mobile phos-
phorus and exchange potassium from one
soil extract - by Machigin.

Planting was carried out using a
«Grime» potato planter machine, with a
sowing rate set at 3.5 t/ha and the Ta-
masha potato variety employed. After
planting, immediate soil compaction mea-
sures were implemented.

RESULTS AND DISCUSSION

The agricultural year of 2014-2015
was marked by a cold autumn, limited
snowfall, and a delayed spring, with an
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annual precipitation exceeding the average
by 90 mm. Additionally, the monthly ave-
rage air temperature was 2-3°C lower than
the annual average, as depicted in figure 1.

In the months of April and May,
persistently low air temperatures, coupled
with substantial precipitation, posed
challenges for tillage and sowing activities.
Potato planting, in particular, was deferred
until the latter part of the third decade of
May. Consequently, the harvest was delayed
by 2-3 days beyond the stipulated deadline,
aligning with the specific characteristics of
the potato variety.
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Figure 1 - Amount of precipitation in the years of the study
(according to the meteopost data of LLP «KRIGP&S»)

During the vegetation period of the
crop (V-VIII months), there was a total pre-
cipitation of 169 mm, surpassing the ave-
rage annual indicator by 34 mm or 44 %.

The agricultural year of 2015-2016
proved favorable for potato cultivation in
the Bukhar Zhirau district. Precipitation
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from September to August reached 451
mm, exceeding the average annual
precipitation by 146.9 mm. Additionally,
the precipitation of 43.7 mm in March-
April contributed to high soil humidity,
positively impacting potato germination
(figure 2).



Arpoxumus

IlouBoBeaeHue U arpoxumus, Ne4, 2023

2015 2016 2017
Befn.re Flower-Bud Bel'o.re Flower-Bud Blfo_rl Flower-Bud
planting  Formation Flowering P2t Formation Flowering Planting  Formation Flowering
0 !
167 22,
20 | 337 331 28.6 262 348 201 205 o
¢ — - 5 — — g o

40 56.8 U2 e 503

6 | 773 75.7 672 v 719 7.8 671

80 ' 973 - -
100 e
120 132.6
140
160 177.6 179.7

186.8 187.5 -
180 192.9
200 212.9
20 | 4109
240 233.9
— -0-20 0-40 0-100

Figure 2 - Effective soil moisture content and dynamics in potato fields, mm

In the subsequent agricultural year
of 2016-2017, climatic conditions remai-
ned at the average multi-year level. Howe-
ver, lower temperatures in May-June adver-
sely affected the development of potato
tubers.

Hydrothermal conditions also played
a crucial role in determining soil moisture
levels. Before planting potatoes, the pro-
ductive moisture content in the 0-40 cm
soil layer was 70.1 mm, 559 mm, and
73.3 mm in the respective study years.
Irrigation (200-300 m?®) during the bud-
ding and flowering period of potatoes
helped maintain satisfactory soil humidity
until harvest.

Winter-spring rainfall in the study
years increased soil moisture, with the
productive moisture content in the one-
meter soil layer before potato planting
measuring 241.0 mm in 2015, 193 mm in
2016, and 188 mm in 2017.

June-July rainfall further contributed
to maintaining soil moisture at satisfactory
levels until harvest. The hydrothermal
conditions had a notable impact on the
mineral nutrition of potatoes and ongoing
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soil processes, as indicated in table 1.

The nitrate nitrogen content in the
soil exhibited variations corresponding to
spring-summer hydrothermal conditions.
Prior to planting potatoes in 2015, the
nitrogen level in the 0-40 cm soil layer was
low, measuring 8.8 mg/kg, while in 2016, it
was at a medium level (19.3 mg/kg). The
levels in the lower layers (40-60 cm) were
approximately similar to those in the upper
layer.

In conditions of high humidity, the
nitrate content indicates the leaching of
nitrogen into the lower layers.The move-
ment of nitrogen to lower soil layers indi-
cates a dynamic interaction influenced by
moisture levels, emphasizing the crop's
heightened demand for nitrogen throu-
ghout its growth period under these
conditions.

During the budding phase of
potatoes, there was a gradual decrease in
nitrogen content in the soil, indicating its
utilization for crop development. Subse-
quently, during the flowering period, the
nitrification process intensified, leading to
an increase in nitrogen levels in the soil.
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Table 1 - Amount of nutrients in the soil of the experimental plot, mg/kg

Before planting Budding period Flowering period
Soil layers,cm | N-NOs | P;0s K20 N-NOs [ P,0s | K0 N-NOs | P,0s | k.0
2015
0-20 9.8 80.8 845 6,7 78,3 878 7,5 78,5 864
20 - 40 7,8 52,1 545 5,6 35,6 512 7,0 35,0 550
0-40 8,8 66,4 695 6,2 57,0 695 7,2 56,8 707
40 - 60 9,0 44,0 510 5,0 38,0 530 8.0 29.6 522
60-80 8.4 20.4 258 5.0 17.2 295 7.2 15.6 247
80-100 7,8 10.2 240 4.9 12.0 235 7.2 15.6 228
2016
0-20 20.4 82.4 951 17.3 8 2.0 943 23,0 81,6 940
20-40 18,2 56,0 730 13,0 64,0 729 10,8 64,0 761
0-40 19,3 69,2 840 15,2 73,0 836 16,9 72,8 850
40 - 60 22,2 36,4 590 15,7 34,8 586 16.1 22.8 536
60-80 18.2 148 269 11.2 17.6 _ 220 15.2 14.8 275
80-100 17.8 152 280 15.1 12.4 271 16.0 9.2 245
2017
0-20 7,8 72.2 885 9.4 62.3 838 9,2 65,0 851
20 - 40 7,3 69,8 763 8,9 51,0 758 8,1 52,2 735
0-40 7,6 71,0 824 9,2 56,6 798 8,6 58,6 793
40 - 60 3,4 38,1 442 7,2 27,0 467 5,4 13,6 424
60-80 3.2 16.6 293 5,6 5,6 280 4.9 5.8 275
80-100 2.8 6.8 286 5.2 4.8 235 3.8 5.8 233
In terms of mobile phosphorus The applied biological fertilizers are

content in the plowed layer of soil (0-20
cm), it was notably high, ranging from 80 to
82 mg/kg. This high level can be attributed
to the application of substantial amounts of
organic fertilizers in previous years. In the
lower soil layers, the phosphorus content
immediately decreased, with the primary
concentration found in the 0-20 cm layer.
The subsequent decrease in lower layers
was approximately 2-2.5 times less. This
emphasizes the significance of the top layer
in providing phosphorus nutrition for
potatoes.

Over the years of research, the con-
tent of potassium in the soil is also very
high, asis phosphorus (845; 951; 885 mg/kg).
Throughout the crop's growing season, the
potassium levels remained constant. The
findings from research indicate that
potassium content decreases due to plant
uptake, but this reduction is compensated
by replenishment with other fractions in
the soil.
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rich in all mineral and organic substances
necessary for the growth and development
of potatoes in terms of their qualitative
composition. The BioStim Universal biofer-
tilizer contains amino acids (10 %), nitro-
gen (6 %) and potassium (3 %), which are
necessary for creating a crop. The amino
acids it contains are the main material for
the plant's enzyme system and protein
biosynthesis. This, in turn, has a positive
effect on the elongation of plant shoots,
during flowering, product formation.

Humate Kalia Souffler is an organic-
mineral fertilizer containing a high content
of humic substances (80 %). During the
stages of plant growth and fruiting, the
active humic acid compounds present in
the fertilizer play a proactive role, exerting
a positive influence on the plant's deve-
lopment.

Intermag Profi Kartofel is a concen-
trated liquid microfertilizer. It increases
the resistance of potatoes to diseases,
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external environmental condi-tions, has a
positive effect on the starch content of
tubers, and the quality pro-perties of the
product. The balanced trace elements
contained in it (Mg0, SO3s, B,Cu, Fe, Mn, etc.)
and total nitrogen (15 %) fully meet the
nutritional needs of potatoes.

The application of biological ferti-
lizers enhanced the mineral nutrition

conditions for potatoes. In comparison to
the control group, plants treated with
biological fertilizers exhibited robust stem
formation, leaves took on a deep green hue,
leading to an augmented intensity of
photosynthetic processes. This, in turn, had
a favorable impact on harvest formation.
The influence of biological fertilizers on the
yield ofpotato varietiesis detailed in table 2.

Table 2 - Effect of fertilizers on potato productivity, t/ha

2015 2016 2017
Treat- Additional Additional Additional
Ne ments Proqucti- productivity Proc.iucti- productivity Procliucti- productivity
vity t/ha | % viYy t/ha | % Vit t/ha | %
1 Control 29.6 - 20.2 - 28.3 - -
Bio-
2 mineral 35.1 5.5 18.6 22.7 2.5 12.4 30.6 2,3 8.1
fertilizer
Bio- 12
3 organic 34.1 4.5 15.2 22.4 2.2 109 319 3.6 7 '
fertilizer
4 | Microfer 30.1 05 | 17 203 01 | 05 29.0 07 | 25
tilizer
m, % 2.93 1.93 2.05
LSDos 2.75 0.75 1.78

The yield under control in 2015 was
29.6 t/ha; in 2016 - 20.2, in 2017 -
28.3 t/ha. The additional productivity
obtained from biomineral fertilizers in the
years of the study varied from 2.3 to 5.5 t/
ha, according to the climatic features of the
year and types of fertilizers. The highest
yield was obtained from the«Humate
Souffler» fertilizer (35.1 t - in 2015, 2.5t/
ha - in 2016, 2.3 t/ha - in 2017), the same
indicator was obtained from the «BioStim
Universal» fertilizer. Additional produc-
tivity for these years amounted to 4.5 t/ha,
2.2 t/ha, and 3.6 t/ha, respectively. The
«Intermag Profi Kartofel»fertilizer consis-
tently performed at the control level over
the three years, suggesting a low content of
trace elements in the fertilizer required for
potato crop productivity.

Throughout the study years, climatic
conditions had a negative impact on potato
crop formation. In 2015, an abrupt tempe-
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rature drop on August 25-26 (-3 and -5°C)
caused frostbite, resulting in withered and
darkened leaves within a week, leaving
only the stems green.

Due to abundant precipitation in
June-July 2016 (171.4 mm, which is 95.3
mm higher than the average), low air
temperature, high soil moisture, the
terrestrial organs of potatoes were affected
by late blight. The first signs of diseases
were observed on the stems and leaves of
potatoes. Spots of purple color appeared
on the leaves, increased in size, and
subsequently the aboveground organs
completely faded.

Climatic conditions for the 2016-
2017 agricultural year were at the level of
average perennials. However, low tempe-
ratures in May-June negatively affected the
timing of the formation of potato tubers
shows that with the effective use of
biological fertilizers, it is possible to
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change the chemical composition of the
resulting products, to increase their
qualitative properties (figure 3).

Research studies have shown that
biological fertilizers have a different effect
on the quality of products. Moisture in the
tuber affects the activity of the processes
taking place in it, which is especially im-
portant during storage. The moisture con-
tent of potato tubers taken in the study
fluctuated between 80-83. There was no
pattern between the options.

The ash content in the potato crop
varied according to the types and chemical

composition of fertilizers applied, from
0.85 to 0.89 % according to variants. The
applied fertilizers had a low impact on the
amount of ash.

The importance of fiber in the daily
diet of a person is high. It gives food nutri-
tional properties and has a positive effect
on the cleansing of the body. The fiber con-
tent in the yield of the Tamasha variety un-
der study ranged from 0.82 to 0.90. Climat-
ic conditions had a much greater impact on
the qualitative composition of the tuber
than biological fertilizers.

17.2117.43
.36 e

18.00 16 il
16.00 ’ i I Control
14.00 + =
12.00 = +# Blomineral

o ._ 1 .
10.00 4 fertilizer
800 : I Bio-organic
6.00 = fertilizer

- I Micro
4.00 1 = fertilizer
500 |~ 085 0.85 0.86 0,89 052 0.860.90 g7 =
> | -emeamm—eme=amam
Ash Cellulose Starch

Figure 3 - Effect of biological fertilizers on product quality of potato
(2015-2017 average indicators), %

One of the most important quality
indicators of potatoes is starch. 75 % of the
dry mass of the potato tuber touches the
starch content and is the main carbon. Its
content is 8-17 % in table varieties
according to the characteristics of the
variety, and starch in extractive varieties
ranges from 15-25 %. The high starch
content increases its taste qualities [10].

According to the standard classifi-
cation of starch, 14-16 % is considered
medium, 17-21 % - high [11]. In our expe-
riments, potatoes have an medium starch
content. Under the influence of the intro-
duced biofertilizers, its content increased
by 0.29-1,07 %. Research studies has also
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shown that all biofertilizers when used,
have a high economic efficiency, and the

efficiency of the fertilizers used
corresponds to their cost.
CONCLUSION

Research work carried out in 2015-
2017 on heavy loam dark chestnut
carbonate soils of Central Kazakhstan
showed that the effectiveness of biological
fertilizers corresponded not only to its
chemical composition, but also to the
conditions of the external environment,
including soil conditions and soil supply
with nutrients. Compared to the control
soil, biological fertilizers increased the
potato yield by 10-18 %.
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According to the results of the study, results in all cases, and showed that in the
biological fertilizers for the yield and future it is necessary to study in this
quality of potatoes proved that there direction and more deeply.
cannot be certain types that guarantee high
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TYHUIH
E.T. HypmanoB?, B.I. Yepuenok!, PII. Kyaganogal, K.X. lupu

KAPTOIITBIH, TAMAIIA CYPITbIHBIH BUOJIOTUSJIBIK ThIHAMTKBIILITAPFA
KAYAINITBIJIBITHI
1«C.CelighynnuH amwiHOarbl Kazak azpomexHuka/iblk 3epmmey yHU8epcumemi»
KeAK, 010011, AcmaHa K., ’KeHic danrblabl, 62, Kazakcman, *e-mail: nur.erbol@inbox.ru

Makanaga OpTanblk KasakcTaHHBIH, ayblp KyMOGa/JLIBIKTBI KYHTIPT Kapa-KOHbIP
TONBbIPAFbIHJA KapToONTblH TaMama CypobIHBIH OHIMZIIri MeH camacblHa OHOJIOTUAJBIK
TBIHAWTKBIIITAPABIH,  9CepiH  3epTTey  GaFbITbIHJA  KYPri3iireH  FBUIBIMU-3EPTTEY
YKYMBICTApbIHBIH HaTHXKeJiepi keaTipiireH. KypambiHzaa Kapawipik Mesmepi 2,73-2,79 %, »xanbl
azor - 0,147-0,172 %, »aunsl ¢ocdop - 0,20-0,25 %, xbpunKbIManbl pochopMeH KoHe KaTUHMeH
KaMTaMachI3 eTiay JleHreni »koFapbl, HUTPAT a30ThIHbIH, MeJIlIepi TOMEH, TONbIpaK, epiTiHAiCiHIH
9JICI3 ciTizi xKep TesiMiHAe xKyprisingi. ZKyprisiyireH FbelbIMU-3epTTeY )KYMbICTapbl KAPTONTHIH,
OMOJIOTUAJBIK, ThIHAUTKbILITApFA Ka)KeTTIiJirl »KOFapbl eKeHiH KepCeTTi, ThIHAWTKbILITAP/AbIH
TypJiepiHe calikec 20 %-Fa AieliH KocbIMIa eHIM Gepil, cana/blK, KepceTKilTepiHe e OH acep
eTTi. BUOJOTUANBIK TBIHAUTKBIIITAPAbIH, TUIMJAUIIrI OHBIH KypaMblHa FaHa €eMeC, CbIPTKbI
daxkTopsap/blH ocepiHeH, OHBIH IilIiHAe aJAbIMEH TOIbIPAK >KaFJailbl MeH KapTOMNTbIH
MaKpo3JIeMEeHTTEepPMeH KaMTaMachI3 eTisyiHe 6alJIaHbICThI eKeH/IirH KOpCeTTi.

TyliiiHdi ce30ep: KapTOIl, TONbIPAK, O6UOJOTUSJIBIK ThIHAUTKBILITAD, OHIMALIIK, THIMAITIK.

PE3IOME
E.T. Hypmanos?", B.I. Yepnenok?, PIIl. Ky3ganosal, K.X. lupu

OT3bIBUNBOCTb KAPTODEJIAA COPTA TAMAIIIA HA BUOJIOTUYECKHUE YAOBPEHUA
1HAO «Kazaxckull azpomexHuyeckull uccaedogamebCKull yHugepcumem uMeHu

C. Celigynnuna», 010011, 2. Acmana, np. ’Keruc, 62, Kazaxcmat,
*e-mail: nur.erbol@inbox.ru.

B cTaTbe npejcTaBeHbl pe3ybTaThl HAYYHBIX UCCIEJ0BAaHUH, TPOBELEHHBIX HA TSKEJIO-
CYTJIMHUCTBIX TEMHO-KAIITAaHOBBIX Mo4Bax LleHTpanbHoro KasaxcTaHa, 0 U3y4YeHUIO BJHSHUSA
O6M0JIOTMYECKUX YAOOPEHUI Ha yPOXKAaWHOCTh M KayecTBO KapTodens copra Tamama. Cofepxa-
HHEe OCHOBHBIX II0OKa3aTeJied mo4B: rymyc 2,73-2,79 %, o6muii azot - 0,147-0,172 %, o61muii dpoc-
¢dop - 0,20-0,25 %. [loyBa UMeeT BBICOKUI YypPOBEHb 06eCIeYeHHOCTH MOABMKHBIM $GochopoM u
KaJIneM, HU3KOe COZlep>KaHHe HUTPATHOIO a30Ta, CJabylo LIeJOYHOCTb OYBEHHOI'0 PacTBOpa.
[IpoBesieHHbIE HCCIeJOBAHUS TT0KA3aJI1, YTO KapTodesb UMeeT BbICOKYH NOTPEOGHOCTh B 6GM0JI0-
rMYeCcKUX YA00peHUsx, JaJu NprubaBKy ypoxas 1o 20% U MoJI0KUTeNbHO BJIUSAIN Ha Ka4yeCTBeH-
Hble NOKa3aTesU. YCTaHOBJIEHO, 4YTO 3$PeKTUBHOCTb GUOJOTMYECKUX YJ0OpeHUH 3aBUCHT He
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TOJIBKO OT UX COCTaBa, HO U OT BJIMAHHA BHEITHHUX ¢aKTOpOB, B TOM 4HucCJIe, B IIEPBYIO o4epeab, OT
COCTOSIHHSI ITIOYBbI U 06ECIIEYEHHOCTH KapTO(be.}'IH MaKpO3JIeMEHTaMHU.

Karouesobie cio6a: kapTodesb, TOUBa, 6GUOJIOTUYECKHE YAOOPEHHs, YPOXKANUHOCTD, 3ddek-
TUBHOCTb.
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