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ARTICLES

QUALITYINDICATORS OF VARIOUS DURUM WHEAT (7. DURUM DESF.)
SAMPLES AND DETERMINATIONOF THEIRTOLERANCE
TO ABIOTIC STRESSES (SALINITY AND DROUGHT)

Aliyev R.T., Hajiyeva Sh.I., Abishova Kh.Sh., Huseynova T.N., Mikayilova R.T.,
Hajiyev E.S., Abdullayeva L.S., Karimova F.R., Mammadova G.A.

Genetic Resources Institute of ANAS, Baku, e-mail: abishova.xayala@mail.ru

Physiological processes, especially the degree of depression in chlorophyll “a” and “b” to the stresses were
studied in the laboratory conditions. In addition,the chlorophyll (“a+b”) content was determinedandtheir ratio
has been calculated. By using this diagnostic method the tolerance to drought and salinity stress conditions of 31
durum wheat accessions was evaluated. It was revealed, that among of studied material 6 botanical varieties were
resistant to both of stress factors. 7 stress-resistant samples -obscurum in k-19; alboobscurum in k-28; melanopus
in k-54; apulicum in k-57; leucomelan in k-59; hordeiformeandSt.Barakat in k-96 were selected. Glutenquantityand
sediment quality — physical parameters in the grains of these samples were determined. In 17 samples, gluten quan-
tity was more than 30 % (v.muticoleucurum 46 %, v. Muticohordeiforme 41.1 %, v.murciense 41.2 %, v.melanopus
37%). According to the 1000 seeds weight, 25 samples ( v. Melanopus k-64-67 gr, v.leucomelan k-59-63.6 gr ac-
cording to the 1000 grains weight; v.horfeiforme k-60-62qr; k-58 v. hordeiforme 51.2 gr, in k-24 v. africanum 52 gr.,

v.mut.lybicum 55.6 gr.) were selected.

Keywords: wheat, drought, salinity, chlorophyll, gluten, tolerance, glassiness

Plants have different defense mecha-
nisms against stress factors. These defense
mechanisms are regulated by changes of the
expression of stress genes. Drought stress
causes significant changes in the amounts of
photosynthetic pigments and proteins, spec-
tral properties, and photochemical activity of
chloroplasts. Drought tolerant genotypes can
protectthemselvesfrom stress by high photo-
synthetic activity [1]. The adaptation of plants
to stress is directly related to the protein system
of the membrane and responds to stress with
quantitative and qualitative reconstruction [2].

According to the literature, the rheological
composition of gluten in wheat grain is largely
determined by the ratio of gliadine to glutenin.
An increase in this ratio leads to a weakening
of gluten [3]. Each gliadin group specifically
has a significant effect on grain quality [4, 5,
6]. Glutenins are divided into two subunits.
1. High molecular weight (HWS). 2. Low mo-
lecular weight subunits (LWS). They form the
molecular structure of gluten, affecting the
properties of the dough, such as elasticity and
strength. Gliadins, like monomeric proteins,
provide the dough with stickiness and viscos-
ity. Quality wheat must have a high protein,
calcium and sedimentation index.

Currently, the Genetic Resources Insti-
tute of the National Academy of Sciences of
Azerbaijan conducts extensive research on the
problem of collecting and increasing wheat
species and varieties, protection of biodiversity
of the genetic fund. Biomorphological and eco-
nomic indicators of collected 2158 wheat gen-
otypeswere studied in detail. Their tolerance to
biotic and abiotic stress factors is determined,

the utilization of genotypes with beneficial
properties in breeding is recommended [7, 8,
9, 10]. Our research is a part of the solution to
this problem.

Materials and research methods

The study was conducted on 31 samples of
18 durum wheat varieties.

In order to study the relationship between
the wheat genotypes tolerance to salinity and
drought stress and the amount of chlorophyll,
leaf samples (second leaf down from top ear)
were obtained to from field experiments and
exposed to salt and drought stress in the labo-
ratory conditions. For this purpose, small disks
were cut from the section of the leaves and di-
vided into three experiment variants. In each
experimental variant, 5 disks were placed into
the test tubes. The first experiment was carried
out in water, the second in 2% NaCl solution,
the third part in sucrose solution with 20 ap
and kept at 24 °C for aday.Then the disks was
removed from the solution, dried with filter pa-
per and transferred to a 10 mltest tubealcohol
and boiled for a few minutes (until the disks
turned white).

After cooling, the volume of alcohol in
the test tube was brought up to 10 ml and the
amount of chlorophyll was measured on a spec-
trophotometer at the wavelength of 665 nm for
chlorophyll “a” and 649 nm for chlorophyll
“b”. The ratio of pigment concentration in the
salt and drought variants to the water variant
was found, and this ratio was accepted as a
measurement criteria for the selection of salt,
drought-tolerant forms. The samples with the
high results, are considered as the more toler-
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ant samples [11, 12]. In addition, in the grains
of the samples were determined physical pa-
rameters — the gluten quantity, sediment qual-
ity. Grain glassiness, 1000 grains weight were
studied by accepted methods (DS-10842-64,
10840-64), based on the gluten quantity and
quality (DC-9406-60). The gluten quality
was assessed for flour strength and stickiness
(strength is measured using the GDI-1 device).
Sedimentation index was determined by acetic
acid on the basis of macromethod.

Research results and discussion

The results of studies on the amount of
chlorophyll in the leaves of durum wheat sam-
ples are given in Table 1. The results of the
study in Table 1 show the chlorophyll “a”,
“b” in the leaves of wheat varieties exposed to
drought and salt stress, the sum of “a” and “b”,
the ratio of “a” to “b”.

Pigments take part in the transferring of
oxygen in the process of photosynthesis, oxi-
dative and photosynthetic phosphorylation, in
short, in the general metabolism of the plant or-
ganism. Chlorophylls (especially chlorophyll
“b”) play an important role in the plant’s adap-
tation toadverse environmental factors. During
adaptation, decrease or increase in the ratio of
chlorophyll “a” to “b” is seriously exposed in
the physiological processescaused in the plant.

Using these factors, it is possible to use
them in the breeding process, both in the selec-
tion of initial material, as well as in the evalua-
tion of new hybrids, lines and varieties, and in
the identification of promising forms.

According to the indicators of chlorophyll
“a+b”in Table 1, 12 drought-tolerant samples
and 16 salt-tolerant samples were selected,
they are indicated in the table by (-).

Among the selected samples, v. muticoleu-
curumwas selected due to the high photochem-
ical activity of chloroplasts. In this sample, the
chlorophyll “a” was 2.71 Mcg in the control
variant, 3.02 mcg in the drought variant, and
3.99 mcg in the salinity variant. The indicators
of chlorophyll “b” were 1.10 mcg in the con-
trol, 1.61 mcg in the drought and 2.20 mcg in
the salinity variant. Based on the results, the
percentage of chlorophyll (a + b) in this sam-
ple was 121 for control and 162 in the salin-
ity variant, and this sample was selected as a
tolerant sample due to the high photochemical
activity of the leaves of this sample.

Theratio of chlorophyll “a” to “b” in the
leaves is significant in assessing the drought
and salinity tolerance of plants. An increase
in the amount of chlorophyll “a”, especially
“b”, expands their ability to absorb energy

from specific wavelengths of light. The high
ratio of chlorophyll “a” to “b” after drought
and salt stress was observed among the 8 sam-
ples: v. obscurumin K-14; v. alboobscurum in
K-28; v. melanopusin K-54; v. leucomelanin
K-59, v. muticoalecsandrinumin K-62, v. hor-
dioformein K-96, v. leucurumin K-99. Selected
samples are shown in the table with (-). 6 sam-
ples were selected as a tolerant to both stresses
(drought, salt) (fig. 1).
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Fig. 1. The samples with the most tolerance to
drought and salt stress

Comparing to others, these samples have
a more active pigment complex. They are dis-
tinguished by a high content of photosynthetic
pigment Table 1. Based on the literatur the
photosynthetic apparatus of these samples is
very active, and the process of converting light
energy into chemical energy (ATF and HADF
forms) is more intensive.

In addition, the gluten quantity and qual-
ity in the grains, sedimentation were deter-
mined. The indicators of the samples exam-
ined for glassiness traitwere almost as high.
In 25 of the 31 samples, glassiness was high,
and in 14 samples the 1000 grains weight was
more than 50 grams ((v. erythromelan 59,2 qr,
v. leucomelan 63,6 qr, v.melanopus 67,0 qr.
v. hordeiformeetc.). The obtained results are
given in Table 2.

Due to the very hot and dry weather, gluten-
quality was lower than in previous years. The
gluten quantity in the samples was more than
30% in 17 samples ((v.muticoleucurum46,0 %,
v. muticohordeiforme 41,1%, v. murciense
41,2%, v. melanopus 37,0 %). The results are
given in Table 2.

As a result of the experiments in Tables 1,
2, cluster statistical analysis was used. Cluster
analysis determines the closeness of the sam-
ples according to the studied treat based on ac-
curate statistical calculations.
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Table 1
Indicators of tolerance to drought and salinity due to changes in the amount
of chlorophyll in the leaves of durum wheat (7" durum Desf.)
Ne|  Catalogue Sample name Amount of chlorophyll Ca+ Cb and Ca/Cb
Ne (in one leaf in Mkg) indicators:
(according to control in %)
Control Drought Salinity Drought Salinity
a b a B a b |at+b| ab |at+b| ab
1 | BBFSO017K-1 |v. muticoleucurum 2,71 11,10 | 3,02 | 1,61 | 3,99 | 2,20 | 121- | 76= | 162- | 73=
2 | BFSO17k-5 |v. muticohordeiforme | 7,61 | 2,58 | 7,01 | 1,76 | 6,46 | 2,09 | 86= | 135- | 84= | 105=
3 | BBFSO18 k-4 |v. murciense 73 10,57 (1,730,533 12,18 087 | 98= | 107- | 132- | 82=
4 | BBFSO18 k-8 |v. murciense 1,73 10,69 | 1,80 | 0,84 | 2,75 | 1,36 | 170- | 81= | 109=| 85=
5 | BBFSO17k-15 |v. affine 1,87 10,70 | 2,00 | 0,65 | 2,96 | 0,84 | 97= | 115- | 138- | 132-
6 | BBFSO17k-18 |v. mutmurciense 1,78 | 0,68 | 2,09 | 0,84 | 2,75 | 1,12 | 119- | 95= | 157- | 94=
7 | BBFSO18k-14 |v. obscurum 7,04 12,78 | 8,53 12,58 | 8,59 | 2,30 | 113- | 130- | 111- | 147-
8 | BBFSO18k-58 | v hordeiforme 6,84 12,54 7,37 12,90 | 8,70 | 2,52 |109=]| 94= | 119- | 128-
9 | BBFSO18k-59 | v. melanopus 7,99 13,21 | 7,38 12,85 | 844 |3,09 | 91= | 104- | 103=| 110-
10 | BBSFO18k-24 | v. afficanum 7,51 12,74 1,86 | 1,09 | 2,58 | 0,84 | 131- | 83= | 152- | 150-
11 | BBSFO17k-33 |v. mutv. lubicum 7,00 | 2,08 | 7,64 | 2,16 | 8,23 | 2,40 | 106=| 103=] 116- | 100=
12 | BBSFO18k-27 | v. niloticum 7,78 12,90 | 8,45 | 2,95 | 8,35 | 2,89 | 107=|107=|105=| 107=
13 | BBSFO18k-26 |v. obscurum 1,22 | 046 | 1,57 | 048 | 6,13 | 1,76 | 122- | 123- [ 116- | 90=
14 | BBSFO17k-28 | v. alboobscurum 1,65 ] 0,66 | 4,71 | 1,40 | 2,50 | 0,65 | 91= | 136- | 170- | 153-
15 | BBSFO18k-26 | v. alboobscurum 6,01 | 1,75 16,69 | 1,92 | 6,56 | 1,76 | 110- | 101=|107=| 107=
16 | BBSFO18k-52 |v: niloticum 1,36 | 0,38 | 2,00 | 0,70 | 2,23 | 0,80 | 155- | 174- | 79= | 77=
17 | BBSFO18k-53 |v. murciense 6,54 12.07 | 7,83 12,34 | 7,81 | 2,38 | 118- | 118- | 105=| 104=
18 | BBSFO18k-54 | v. melanopus 4,52 11,79 | 528 | 1,60 | 7,21 | 2,10 | 109=] 130- | 147- | 136-
19 | BBSFO18k-55 |v. erythromelan 5951233 16,18 1245|637 246 [104=| 98= [106=| 101=
20 | BBSFO18k-57 |v. apulicum 6,07 12,37 | 7,53 | 1,90 | 7,21 | 2,60 | 111- |108=] 116- | 108=
21 | BBSFO18k-59 | Leucomelan 5,49 12,22 16,16 12,05 | 7,02 | 2,17 |106=| 121- | 119- | 131-
22 | BBSFO18k-60 |v. hordeiforme 5,53 2,17 | 537 | 1,77 | 6,09 | 2,27 | 93= | 109- | 116- | 103=
23 | BBSFO18k-49 |v. murciense 7,65 12,54 17,77 | 2,28 | 7,94 | 3,60 | 98= | 113- | 113- | 73=
24 | BBSFO18k-62 |v. mutv. alexsadrinum| 1,51 | 0,74 | 2,23 | 0,80 | 2,93 | 0,86 | 134- | 168- | 136- | 166-
25 | BBSFO18k-64 |v. melanopus 2,06 10,44 12,23 10,80 | 3,20 | 0,71 | 121- | 58= | 156- | 96=
26 | BBSFO18k-73 |v. mutv. apulicum 1,92 10,51 [ 2,30 | 0,99 | 2,93 | 0,86 | 135- | 61= | 155- | 90=
27 | BBSFO18k-96 |v. hordeiforme 3,09 11,23 1287 | 1,12 | 4,14 | 1,31 | 92= | 126- | 10]1=] 125-
28 | BBSFO18k-97 |v. hordeiforme 2,46 10,78 13,30 | 1,39 [ 3,92 | 0,99 | 144- | 75= | 151- | 126-
29 | BBSFO18k-99 |v. leucurum 1,36 1 0,38 | 1,86 | 0,77 | 2,64 | 0,58 | 151- | 185- | 67= | 127-
30 | St. Barakatli 95 |v. hordeiforme 8,9512,95]9,30 2,80 6,04 |327|101=|109=| 78= | 60=
Notation keys: — tolerant; = moderate; = susceptible
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Fig. 2. Grouping of samples according to the amount of chlorophyll (a + b) under the influence of drought

stress
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Fig. 3. Grouping of samples according to the amount of chlorophyll (a + b) due to the salt stress

To summarize the results, the samples
were grouped in a dendrogram according
to the changes in the amount of chlorophyll
(a+ b) caused by drought. In the dendrogram,
the samples were classified into three groups:
tolerant samples ingroup 1 (high chlorophyll
content in the leaves with a high percentage of
control: K-24, 62, 73, 52,99, 97, 53, 26, 64, 1).
Group 2 includes the samples with less than
90% chlorophyll according to control. (K-54,
58,49, 15, 22, 26). The amount of chlorophyll
in the leaves of these samples was reduced
due to the drought. The third group of samples
was assessed as susceptible to drought due to
changes in amount of chlorophyll (a + b) (k-5;
k-60; k-96; k-27; k-59).

In Fig. 3, the studied samples are grouped
according to their salinity tolerance. The den-
drogram shows samples, closein terms of tol-
erance. In the upper group, the samples with
chlorophyll (a + b) ratios of 152-136% were
considered as salinity-tolerant samples (K-24,
73,97,18,64, 1,59, 58, 57). The percentage of
chlorophyll (a + b) in the leaves of the subgroup
samples (K-5, St, 96, 59, 60, 55, 26) according
to the control was 105-84 after stress. These
samples were evaluated as drought susceptible.

Comparing to others, these samples have
a more active pigment complex. They are dis-
tinguished by a high content of photosynthetic
pigment (Table 1). Based on the literature the
photosynthetic apparatus of these samples is
very active, and the process of converting light
energy into chemical energy (ATF and HADF
forms) is more intensive.

In addition, the gluten quantity and qual-
ity in the grains, sedimentation were deter-
mined. The indicators of the samples examined

for glassiness were almost as high. In 25 of
the 31 samples, glassiness was high, and in
14 samples the 1000 grains weight was more
than 50 grams ((v. erythromelan 59,2 gr, v. leu-
comelan63,6 gr, v.melanopus67,0 gr. v. hordei-
formeetc.). The results are given in Table 2.

Due to the very hot and dry weather, glu-
ten quality was lower than in previous years.
The gluten quantity in the samples was more
than 30% in 17 samples ((v. muticoleucu-
rum 46,0%, v. muticohordeiforme 41,1 %,
v. murciense 41,2%, v. melanopus 37,0%).
The results are given in Table 2.

At the same time, the amount of dry glu-
ten in the samples was determined. Thus, the
ratio between wet gluten and dry gluten was
about 3: 1.

In Table 3, 9 genotypes with high values
are given together with the results of Barakat-
1i-95 varieties taken as standard.

3 of 31 samples, were found to have a pat-
tern between the physical characteristics of
the seeds and tolerance (v.niloticum in K-26;
v.melanopus in K-64; muticoapulicum in
K-73). The seeds of these samples have high
indicators in terms of 1000 seeds weight, the
quality of gluten, flour resistance and viscosity.

Conclusion

Based on the changes in the plastid ap-
paratus of the leaves, it was determined from
the studied durum wheat samples of Stand-
ard Barakatli-95; : K-19 obscurum; K-26 al-
boobscurum; K-54 melanopus; K-57 apuli-
cum; K-59 leucomelan; K-96 hordeiforme
are drought-salinity tolerant samples and
can be used as donors in breeding works
for tolerance.
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Table 2
Physical indicators durum wheat genotypes
2
Physical indicators = %
5o
28
©)
Catalogue Ne Sample name
& ! X =
2 : 5 % g
4 : 7z g |z| 3%
ks S 3 g © £ £
) % S
BBFSO017k-1 | v. mut.leucurum 100 36.4 10 46.0 85 20.0
BBFS017k-5 | v. mut.hordeiforme 100 45.6 11 40.1 85 164
BBFS017k-6 | v. murciense 99 43.2 9 34.8 100 14.0
BBFS017k-7 | v. murciense 100 38.4 8 41.2 100 16.6
BBFS017k-15 | v affine 92 44.8 10 28.5 105 11.6
BBFS017k-18 | v. mut.murciense 100 39.2 11 40.6 105 16.4
BBFS018k-14 | v. obscurum 96 47.2 8 32.0 100 11.8
BBFS018k-58 | v. hordeiforme 97 51.2 12 27.3 105 11.0
BBFS018k-59 | v. melanopus 100 472 13 37.0 115 17.3
BBFS018k-24 | v. africanum 85 52.0 9 28.1 110 12.1
BBFS017k-25 | v. melanopus 99 42.8 8 332 100 12.8
BBFS017k-33 | v. mut.lybicum 98 55.6 8 32.8 100 12.6
BBFS018k-26 | v. niloticum 100 46.8 11 374 105 13.2
BBFS017k-6 | v. obscurum 94 37.2 15 304 110 12.3
BBFS018k-26 |v. obscurum 95 39.2 89 237 110 94
BBFS018k-28 | v. alboobscurum 92 42.0 10 28.3 100 10.0
BBFS018k-26 | v. alboobscurum 96 41.6 10 25.0 115 10.0
BBFS018k-52 | v. niloticum 96 48.4 11 304 100 10.8
BBFS018k-53 | v. murciense 84 50.4 8 26.0 100 9.0
Table 3
Durum wheat samples selected for high indicators
X
S s g z _ =
Catalogue Ne Sample name 2 éo ) < Ex 8 %
s | 2 | 3 :
BBFS018k-55 | v. erythromelan 92 59.2 11 27.6 105 10.1
BBFS018k-57 | v. apulicum 64 52.0 9 22.7 115 7.5
BBFS018k-59 | v. leucomelan 81 63.6 8 22.5 110 7.2
BBFS018k-60 | v. hordeiforme 93 62.0 11 30.0 110 10.0
BBFS018k-49 | v murciense 81 50.6 5 20.0 110 8.0
BBFS018k-62 | v. alexsandrinum 98 544 10 29.5 115 12.8
BBFS018k-64 | v. melanopus 100 67.0 13 384 115 16.3
BBFS018k-73 | v. mut. apulicum 100 532 10 37.2 110 152
BBFS018k-96 | v. hordeiforme 99 51.2 9 33.7 110 13.4
BBFS018k-97 | v .hordeiforme 96 52.4 10 304 110 12.0
BBFS018k-99 | v leucurum 80 44.0 10 24.1 115 104
St. Barakatli 95 97 41.2 11 372 115 14.7
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The traits of the studied wheat genotypes
are included in breeding programs to help
breeders achieve high yields.
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PANDEMIC OF NEW CORONAVIRUS INFECTION SARS-COV-2
IN AFGHANISTAN DURING FEBRUARY-AUGUST 2020
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Sources of official information on pandemic of new coronavirus infection SARS-CoV-2 in Afghanistan during
the period of February-August 2020 have been analyzed. Dynamic of incidence rate, death rate, and rate of recov-
ery from this disease among population has been studied. The cause of SARS-CoV-2 pandemic in Afghanistan is
considered to be mass return of labour immigrants from Iran where this pathology was registered in the first half
of February. The peak of disease rate among population of Afghanistan with new coronavirus infection, as well as
rate of recovery, was registered in June 2020. The highest death rate was observed in June-July 2020. In July rate
of disease with COVID-19 among population decreased sharply. In August a trend towards exiting the unfavour-
able epidemic situation emerged. Social-economic consequences of COVID-19 epidemy in Afghanistan have been
analyzed. During the studied period income level as well as life quality among population decreased dramatically.
More than 55% of population crossed the poverty line. The article studied measures, taken by the government of
the country in order to prevent widespread of the disease and provide assistance to victims of it. Introduction of
quarantine, self-isolation measures, limitation of external and internal mobility of population, requirements towards
means of individual protection of breath organs and hands, preservation of social distance in certain degree limited
mass incidence of population with COVID-19. Gradual removal of anti-epidemic restrictions was determined by a
decrease in disease rate among population during the period of July-August 2020.

Keywords: COVID-19, SAR-Cov-2, disease rate, new coronavirus infection, death rate, rate of recovery, epidemy, pandemic

New pandemic of COVID-19, a potentially
lethal virus diseases with intense contamina-
tion, emerged in China and spread rapidly over
213 countries [ 1]. Inadequate evaluation of risks,
related to the emergency situation and globali-
zation of the problem, defined by an increased
adaptation of the virus to all environments, has
lead to a significant damage, including high
death rate among population of different coun-
tries. First cases of COVID-19 were officially
registered in November 2019 in Hubei prov-
ince. Totally nine cases of infection with this
new coronavirus infection were registered in
China in November [2].

Nevertheless, Worldwide organization of
healthcare was informed of the first case of in-
fection of human with new coronavirus infec-
tion only on December 31 2019. Breakout of
atypical pneumonia, caused by virus SARS-
CoV-2, began in Chinese city of Uhan, prob-
ably due to transition of virus from an animal
(bat) to human [3; 4]. The virus spread rapidly
through air and, as was revealed later, con-
tact. High contingency of the pathogen, lack
of immunity against it among the population
lead to a rapid infection of a critical number
of people and transition from sporadic inci-
dence to pandemic. Heavy flow of disease,
lack of medication not only against the given
pathogen, but also against symptomatic treat-
ment of patients, became the cause of high
death rate from new coronavirus infection
SARS-CoV-2.

As per March 7 2020, more than three quar-
ters of COVID-19 cases took place in China. By
March 14 2020 the situation changed dramati-
cally, and positive cases equaled between Chi-

na and outside of it [5]. After March 14 2020,
number of breakouts of COVID-19 became the
fastest-growing trend in the world. Since April
52020 the number of infection cases in the rest
of the world has been approximately 14 times
bigger than in China [5].

Afghanistan was also among countries that
suffered from pandemic of new coronavirus in-
fection SARS-CoV-2.

Objective of research

Systematization and analysis of official
sources of information during the period of
February — August 2020 will enable us to track
the dynamics of COVID-19 pandemic in Af-
ghanistan, evaluate and formulate forecasts.

Materials and methods of research

The studied sources of official information
that reflect dynamic of disease rate, death rate,
and rate of recovery among the population.
Systematized information on anti-epidemic
measures, introduced in the country, and re-
sults of their implementation, obtained from
official sources.

Research results and discussion

The first case of COVID-19 infection in
Afghanistan was officially announced in Feb-
ruary 24 2020 (fig. 1). The infected person re-
turned to Herat from Iran, where breakthrough
of COVID-19 was announced on February 19.
By this date number of the infected exceeded
77000 people in China, 2592 patients died, and
more than 24000 recovered. Outside of China,
according to WHO, number of the infected
reached 1769, 17 people died [6].
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Fig. 1. Absolute rate of disease among population of Afghanistan with new coronavirus infection
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Fig. 2. Dynamics of daily disease rate among population of Afghanistan with new coronavirus infection

COVID-19 in February-August 2020
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Fig. 3. Map of Afghanistan [9]

By March 7 Ministry of healthcare of Af-
ghanistan announced three new cases of in-
fection with new coronavirus infection in the
same province of Herat (fig. 2). By this date,
according to official data of WHO, 80600 peo-
ple were infected at the territory of continental
China, 3070 died, and more that 55400 peo-
ple recovered. Outside of People’s republic of
China 335 people died [7].
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Political, economic, and geographic fea-
tures of Afghanistan define specific nature of
spread of new coronavirus epidemy in this
country. Particularly, the city where the first
patient with COVID-19 was registered — Herat,
is the centre of a border province where four
large transport arteries cross, they connect
provinces of Afghanistan and lead to Iran and
Turkmenistan (fig. 3) [8].
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All of the infected in province of Herat
were isolated for treatment, and minister of
healthcare of Afghanistan announced state of
emergency in the province itself [6]. Accord-
ing to resolution of the government of Af-
ghanistan a programme, designed to prevent
widespread of SARS-CoV-2, was implement-
ed at checkpoints in airports and border cross-
ings, especially in Western provinces of the
country — Herat, Nimruz, and Farah that bor-
der Iran (the source of coronavirus infection
in Afghanistan) [10]. By February 26 2020 a
plant, producing medical masks started operat-
ing in the province of Heart [11]. Regardless of
the taken measures, the disease spread across
the country.

As soon as March 10 2020 the first case of
SARS-CoV-2 infection was registered outside
of Herat province, in the province of Samangan.
Moreover, as well as other infected, this citizen
of Afghanistan returned from Iran [12].

Growth in disease rate of new coronavirus
infection all over the world caused mass return
of labour immigrants to their home countries.
During one month, from early March to early

April, no less than 150000 Afghans returned
from Iran. At least 1000 people crossed the
border in Herat province daily. As a result, by
the beginning of April rate of disease among
population of Herat province increased up to
more than 200 cases [13].

In February COVID-19 was officially
registered only among one patient (fig. 1, 2).
However, in March overall disease rate of new
coronavirus infection in Afghanistan equaled
170 people (fig. 1). Daily rate of incidence with
COVID-19 varied from 0 to 50 during March
(fig. 2). In March first cases of death, caused
by new coronavirus infections were registered
(fig. 4). Death rate of COVID-19 from March
24 to 31 equaled 4 case. In April this index
reached 64 cases. Everyday lethal outcomes
varied from 0 to 7 patients in April (fig. 5).

The first cases of recovery, as well as the
first lethal outcomes, were registered in March.
Absolute number of patients, that recovered
from COVID-19 in March equaled 5 people
(fig. 6). Daily cases of recovery varied from
0 to 3 patients over the period from March
16 to 31 (fig. 7).
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Fig. 5. Dynamics of daily lethal cases of new coronavirus infection in Afghanistan in March- August 2020
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Fig. 6. Absolute number of patients, that recovered from new coronavirus infection in Afghanistan in

March-August 2020
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Fig. 7. Dynamic of daily cases of recovery from new coronavirus infection in Afghanistan in March-

August 2020

According to official sources, by
April 6 2020 absolute number of people with
new coronavirus infection in Afghanistan
reached 423 cases, 11 people died from it,
18 recovered [14]. The highest number of cas-
es of coronavirus infection by April 6 was reg-
istered in provinces Heart — 259, Kabul — 71,
and Kandahar — 21 cases [15]. These cities are
the biggest populated areas of the country [16].
Besides, international airports operate in the
capital of Afghanistan — Kabul and in the city
of Kandahar. One of the main internal airports
of the country is located in Heart — the biggest
trade hub of the country (fig. 3) [17]. Regard-
less of the strict requirements of the country
government towards limiting mobility and
contacts among the population, there require-
ments have been violated systematically, and it
caused growth in disease rate not only in large
cities, but also in less populated areas. A large
part of the country’s population crossed the line
of poverty due to loss of job and impossibility
to travel for work to other countries or even
within Afghanistan [18]. It explains systematic
violations of self-isolation regime and neglect
of means of individual protection of breath or-
gans on behalf of the country’s population.

In April — on 19.04.2020 — total number
of cases of infection with new coronavirus in-
fection in Afghanistan exceeded 1000 people
(1031 case, according to the official data). A
problem of insufficient supply of protection
means among medical workers was announced,
and, therefore, growth in disease rate among
medics was registered. By April 19 110 medi-
cal workers were infected with SARS-CoV-2,
of them four died to this pathogen [19].

By the end of April number of confirmed
cases of infection with new coronavirus in-
fection exceeded 2000, formed of 2171 posi-
tive tests (fig. 1). Total number of recovered
patients by the equaled 260 people end of
April (fig. 6), number of victims to SARS-
CoV-2 reached 64 (fig. 4). In Afghan-Japanese
hospital of Kabul a protocol of undertak-
ing testing for COVID-19 was finally estab-

lished [20]. Daily rate of disease with new
coronavirus infection among the population
varied from 8 to 232 cases in April (fig. 2).
Daily lethal cases were within range from 0 to
7 during the same period (fig. 5). Daily cases
of recovery from COVID-19 varied from 0 to
45 in April 2020 (fig. 7).

In May 2020 rate of infection with new
coronavirus infection among population of Af-
ghanistan continued to grow. During the period
19.04 to 01.05 incidence rate among medical
workers grew from 110 to 249 cases. Regime of
self-isolation was prolonged. By May 7 minis-
try of education started an educational website
for remote education of pupils [21]. By this date
total number of people, infected with SARS-
CoV-2 in Afghanistan reached 3563 cases,
number of recovered patients equaled 467, and
lethal cases counted 106 [22]. In May realiza-
tion of programme, designed to release Taliban
members from detention spaces, continued. It
was undertaken within complex of measures,
directed towards preparing for peace negotia-
tions, as well restraining pandemic of corona-
virus. As a result, by May 8 2020 933 follow-
ers of “Taliban” movement were released [23].
This measure hardly improved internal politi-
cal and economic situation in the country. In-
sufficient provision of population with food
and medicine, including humanitarian sup-
plies, lead to disturbance in some provinces of
the country. An urge to manage social tension
on behalf of the authorities lead to a decision
to soften self-isolation measures in certain cit-
ies. Thus, regardless of high indexes of disease
rate in the city of Mazari Sharif (capital of the
province of Balkh), commission of fighting
coronavirus in Balkh province made a decision
to gradually remove measures of self-isolation
starting from 10.05.2020.

At the same time, during the previous
day 43 new cases of infection were registered
in Balkh, and 300 confirmed cases of infec-
tion with COVID-19 totally [24]. Totally by
May 11 number of confirmed cases of infec-
tion in Afghanistan reached 4963 cases, of
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them 610 patients recovered from the infec-
tion, 127 people died to this pathogen [25].
Relaxation of self-isolation measures in Kabul
was announced on May 22 2020. By this date
total number of infection cases in the country
reached 9216 people. Besides, the greatest
number new cases of infection were registered
daily, in comparison to other cities of the coun-
try. Violations of self-isolation measures and
neglect of means of protecting breath organs
and skin, mass immigration into the Capital for
celebration of religious holiday Eid al-Adha,
as well as not preserving the recommended
social distance contributed to a steep growth
in disease rate. Nevertheless, in order to avoid
mass disturbance due to unemployment, sharp
decrease in income and life quality among the
population, the government decided to relax
quarantine measures in the capital [26].

By the end of May Ministry of healthcare
announced crisis situation with medication pro-
vision [27], after which change of minister of
healthcare happened [28]. By May 31 2020 to-
tal number of new coronavirus infection cases
in Afghanistan reached 15205 people (fig. 1),
of which 1428 recovered (fig. 6), 257 died to
this pathogen (fig. 4) [29]. Daily cases of in-
fection with COVID-19 among population
of Afghanistan varied from 134 to 866 peo-
ple (fig.2). On average this index equaled
420,258 £ 38,022 patients per day (table). It is
on average by 352 cases more than in April.
Such spike in disease rate testifies for a signifi-
cant widespread of disease among population
of Afghanistan. Daily lethal outcomes varied
from 1 to 17 in May (fig. 5). Daily cases of re-
covery in may were between 0 and 90 (fig. 7).

Consequences of inopportune relaxation
of quarantine did not take long. As soon as in
early June International Recovery Commit-
tee announced that Afghanistan had faced a
humanitarian catastrophe, as number of infec-
tion cases grew by 684 % in May [30]. New
cases of infection grew up to 787 per day, and
total number of the infected reached 18054.
This number includes 570 medical workers,
infected with SARS-CoV-2 only in province of
Herat [31]. This fact, as well as lack of medi-
cation, means of protection, increase in work-
load, and delays in salary payments lead to a
mass leave of medical personnel from hospital
“Covid-1" in Herat [32]. Infection of 70 mass
media workers was reported in the same pe-
riod [33]. Among 270 people who died during
the whole period of COVID-19 pandemic were
high-ranking authorities who, as reported by
official sources, neglected recommendations
on preventing infection [34].

As a result, in the beginning of June the
government made a decision to reform health-
care sector [28] and also close trading routes
with neighboring countries [35]. Nevertheless,
limiting trans-border mobility and trading re-
lations with other countries was partially re-
mover in the third decade of June due to a criti-
cal situation in the country’s economy [4]. By
the end of June international flights were re-
established after being paused in March [36],
road border crossings between Afghanistan
and Pakistan were opened, as well as trading
routes to India [37]. Absolute number of peo-
ple, infected with new coronavirus infection in
Afghanistan reached 31517 by June 30 (fig. 1).
Daily disease rate in this month varied from
159 to 915 cases (fig. 2, table). In June peak of
new coronavirus infection disease rate among
the population was registered. Average rate
of incidence equaled 543,733 + 38,022 per
day (table). Index of overall death rate from
COVID-19 reached 742 by the end of June
(fig. 4). Daily lethal outcomes varied from
2 to 42 in June (fig. 5). Total number of pa-
tients that recovered from new coronavirus
infection reached 14131 by June 30. From
0 to 1936 patients recovered daily (fig. 7). The
greatest number of recovered patients was reg-
istered in June. On average this index equaled
426,767 £ 80,220 people per day, that is by
392 patients more than in May (table).

Gradual relaxation of limitations, related to
pandemic of SARS-CoV-2, continued in July.
First of all, it referred to international trade rela-
tions and export to neighboring states [37;38].
Relaxation of quarantine measures became pos-
sible at the foundation of data, stipulating a sig-
nificant drop in cases of infection among popu-
lation of Afghanistan and neighboring countries
with new coronavirus infection. In July daily
number of COVID-19 infection cases varied
from 4 to 348 (fig. 5). Dairy death rate in July
was within range from 0 to 46 cases (fig. 5). The
biggest total number of deaths, caused by new
coronavirus infection among population of Af-
ghanistan during the whole period of pandemic
observation was registered in July (table). Daily
cases of recovery from new coronavirus infec-
tion varied from 0 to 1833 in July (fig. 7). On av-
erage this index equaled 367,032 + 82,837 pa-
tients per day, which reflects an overall positive
dynamics of overcoming crisis situation, at the
background of a sharp decrease in incidence
rate (166,387 £ 17,232 infection cases per day
on average) (table). Total number of cases of
infection with COVID-19 among popula-
tion of Afghanistan reached 36675 by July
31 (fig. 1). Of them, by July 31 25509 patients
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recovered (fig. 6), 1272 people died to this
pathogen (fig. 4).

Total number of the infected in Afghanistan
reached 36710 people by August 2, number of
patients that recovered — 25509, 1284 people
died to this pathogen [39]. Nevertheless, in-
fection of citizens with COVID-19 continues
in August. Relaxation of quarantine measures
served as a false signal of an end to pandemic.
Thus, for example, 32000 delegates of Loya
jirga, the great council, ignored recommenda-
tions on preventing infection with new coro-
navirus infection (protective masks, gloves,
social distance), and it caused a wave of resent-
ment on behalf of the state healthcare authori-
ties [40]. A steep increase was registered in
number of applications for medical assistance
with symptoms of COVID-19 after celebration
of Eid al-Adha, and majority of hospital attend-
ants were young people of working age [41].
By August 17 2020 total number of infection
cases reached 37676, number of patients that
recovered was 27312, 1377 people died to
this pathogen [42]. During the studied period
of August daily disease rate with new corona-
virus infection varied from 0 to 119 (fig. 2).
On average 61 = 8,775 people were infected
daily (table). This index is lower than average
rate of disease in April, so a positive trend to-
wards overcoming epidemy of COVID-19 in
Afghanistan can be stated. Number of daily
lethal outcomes, caused by the pathogen var-
ied from 0 to 16 (fig. 5), on average it equaled
5,824 + 1,179 people per day (table). Average
index of daily deaths during the period from
August 1 to 17 2020 was lower than in April,
but higher than in May. However, at the back-
ground of a significant decrease in disease rate
among population in August, we can outline
a positive trend towards the end of epidemy.
Number of patients, who recovered from new
coronavirus infection was within range from
0 to 452 during the period from August 1 to

17 2020 (fig. 7), 102 + 31,235 per day on av-
erage (table), this index exceeds April values
significantly, to which situation in August
2020 came close (fig. 8).

Nevertheless, disappointing results and
troubling forecasts were announced in report
of acting minister of healthcare of Afghanistan
on August 5 2020. According to it, 10 million
Afghans were infected with new coronavirus in-
fection during the whole period of pandemic. It
forms about 31,5% of the country population.
Of these cases 37% live in cities. The part of
infected women equaled 32 %, men — 29 %, and
the major part — 39 % — is formed by children!

Regardless of the limited possibilities to
undertake testing for infection with SARS-
CoV-19 among population, almost 43% of
samples result positively. Besides, according
to official report “US Watchdog”, released on
August 1, we can conclude: “pandemic of cor-
onavirus pushes millions of Afghans into pov-
erty, suppressing basic system of healthcare
in the country and causing lack of provision,
while there is not enough medical equipment
to treat all patients with diagnosis of virus dis-
ease in the country”. According to this source,
Afghanistan is on its way to humanitarian ca-
tastrophe, as the virus continues to spread, the
country has entered recession, and economy
can shrink by 3-10% in 2020. About one third
of 32,2 million of the country’s population is
either in crisis or in emergency condition due
to lack of provision and means to exist. As
experts state, 8 million more citizens can find
themselves beyond the line of poverty, which
will take level of poverty in the country from
55 to 80% [43]. A concern arises regarding the
fragile achievements in educational sector in
Afghanistan. Afghan government has reason-
ably prolonged shutdown of schools until, at
least, September 2020 [43], however it an-
nounced opening the country’s universities
from August 15 2020 [41].

Aggregates of daily data on COVID-19 in Afghanistan (March-August 2020)

Month Days Daily disease rate*, Daily death rate, Daity recovery rate,
accounted cople/day people/day cople/day
limits average index limits | average index | limits average index
March 31* 0-51 0,129 + 2,208 0-2 total 4 deaths 0-3 total 5
from 22.03 from 16.03
t0 31.03 t0 31.03
April 30 8-232 | 66,633 + 8,645 0-7 2 +9,633 0-45 8,5+1,778
May 31 134-866 | 420,258 £36,039 | 1-17 6,129 +£0,763 | 0-90 34,452 + 245
June 30 159-915 | 543,733 +38,022 | 2-42 16,3+ 1,653 | 0-1930 | 426,767 = 80,22
July 31 4-348 | 166,387+17,232 | 0-46 | 16,967 +2,281 | 0-1833 | 367,032 + 82,837
August 17 0-119 61 +8,775 0-16 5,824+ 1,179 | 0-452 102 + 31,235
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Fig. 8. Dynamic of average daily indexes on COVID-19 in Afghanistan during the period April — August 2020
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Fig. 9. Share of citizens, infected with COVID-19 in all provinces of Afghanistan during the analyzed
period of 2020 (% of the whole amount) [44]: 1 — Kabul; 2 — Herat; 3 — Balkh; 4 — Nangarhar;
5 — Kandahar; 6 — Paktia; 7 — Tahar; 8 — Baglan; 9 — Samangan; 10 — Badghis; 11 — Ghazni;
12 — Laghman; 13 — Logar; 14 — Kunar; 15 — Farah; 16 — Nimruz; 17 — Parwan; 18 — Wardak;
19 — Jowzjan; 20 — Kunduz; 21 — Panjshir; 22 — Faryab; 23 — Khost; 24 — Sar-e Pol;
25 — Paktika; 26 — Bamyan; 27 — Ghor; 28 — Kapisa; 29 — Helmand; 30 — Badakhshan;
31 — Zabul; 32 — Daykundi; 33 — Nuristan; 34 — Oruzgan

During the whole studied period rate of dis-
ease was unstable throughout different provinc-
es of Afghanistan [44]. The most severe epidem-
ic situation formed in provinces Kabul, Herat,
Balkh, Nangarhar, Kandahar, Paktia (fig. 9).

It can be explained by a significant number
of citizens and high population density in prov-
inces Kabul, Herat, Balkh, Nangarhar, Kanda-
har [16]. Crossing of land and air roads in such
large cities as Kabul, Kandahar, Mazari-Sharif
(Balkh province), where international airports
operate; Herat, Jalalabad (Nangarhar province),
in which internal air transportation works [17].
Circle automobile road of the country also
plays an important role (fig. 3). Starting in Ka-
bul, it stretches to the North through the tunnel
at Salang passage to Khulm, then turns to the
West to Mazari-Sharif (Balkh province), after it
goes to Maymana and Heart, then it is directed
to South-East to Kandahar, and after that turns
to North-East to Kabul. The main roads of the
country are connected via transport network of
Pakistan through Khyber pass and Khojak tun-
nel. From Heart a highway leads to Iran [45].
Masses of labour immigrants flew though these
provinces, they returned to Afghanistan from
other countries. Low transportation accesibil-
ity to other provinces of the country, and also

specific nature of area relief, as well as timely
measures, taken by the government to limit
mobility inside the country provided for a rela-
tively low rate ot disease among population of
other provinces of Afghanistan with new coro-
navirus infection.

Different steps, aimed to control wide-
spread of COVID-19 were taken in the world.
Even with its limited resources, Afghanistan
took strict measures, such as creation of spe-
cialized hospitals, testing laboratories, quar-
antine institutions, informational campaign on
fighting widespread of coronavirus.

Government of Afghanistan takes all pos-
sible measures, aimed to establish protection
of population against COVID-19. From the
first day, when the first case of disease with
new coronavirus infection was confirmed in
Herat province, all emergency measures have
been used to establish life safety in the region.
Along with measures of fighting the infection,
government of Afghanistan developed a strat-
egy of mitigating consequences of COVID-19.
For example, early diagnostics of the disease,
contact tracking, revelation of contact with in-
fection risk, social distance, quarantine, and
isolation were implemented to prevent wide-
spread of COVID-19 [44].

EUROPEAN JOURNAL OF NATURAL HISTORY Ne4, 2020



Medical sciences

Many hospitals worked by scenario of
emergency epidemic situation in order to save
lives of the infected and fight the deadly out-
break of COVID-19 in the country. Specific
provincial and regional hospitals were certi-
fied to accept and attend to contact and infect-
ed patients. Such hospitals were quipped with
quality isolation chambers. Each institute
and hospital estimate demand for expendable
materials and their accessibility (equipment,
means of individual protection, laboratory
diagnostics), including determination of sup-
ply sources and accessibility, as well as other
equipment [44].

Isolation should be distinguished from
quarantine, and it represents separation of
patients or infected individuals from other
citizens in order to prevent widespread of in-
fection or contamination. Regretfully, facilita-
tion of hospitals, designed to isolate citizens,
infected with COVID-19, was widely violated
in provinces [44].

Ministry if healthcare of Afghanistan took
a line of measures on preventing widespread of
COVID 19 among the population.

1. Information on anti-epidemic measures,
implemented in Afghanistan:

e Total number of laboratories, taking tests
for COVID-19, amounts 11. Of them five are
located in Kabul (National laboratory of social
healthcare, National veterinarian laboratory,
Afghan-Japanese hospital, Military hospital,
and FMIC), and Herat, Kandahar, Nangarhar,
Balkh, Paktia, Kunduz have one laborato-
ry each.

e A new hospital with capacity of 100 beds,
designated for COVID-19 was opened in Herat.

e The first plant of producing medical
masks began its operation in Kabul.

e Online-application, designed to accumu-
late information on indexes of COVID-19 epi-
demy in Afghanistan, has been developed.

e A new ICU (Intensive care unit) was cre-
ated in Afghan-Japanese hospital in Kabul.

e Darulaman palace (300 beds) and cam-
puses of Kabul and Polytechnic university
were transformed into isolators in the city of
Kabul [44].

2. Requirements towards entering and exit-
ing the country:

e All foreign airlines of the international
airport of Kabul (Emirates, Fly Dubai, Turkish
Airlines, Air India) and Kam Air temporarily
put on hold international flights during the out-
break of epidemy.

e Government of Afghanistan has re-
opened its border with Iran that was closed
for a short period for all air and land transport,

only after a decrease in indexes of disease rate
and rate of death among population due to
COVID-19.

e Points of trans-border mobility were
opened with maintenance of all measures of
anti-epidemic safety only after a decrease in
indexes of disease rate and rate of death among
population due to COVID-19.

3. Information on quarantine:

People who arrived from other countries
and have not symptoms of COVID-19, are
recommended to maintain quarantine at home
during 14 days. In case of suspicious symptoms
they are advised to contact Ministry of social
healthcare and apply for medical assistance.

It is recommended to maintain social dis-
tance of at least 1 meter in the streets and social
places, avoid close contacts. Home isolation is
recommended as the best line of behavior.

4. Testing and treatment:

e Provincial hospitals have established
protocols for sorting and evaluating patients
under diagnostic.

e [solators for treatment of patients with
COVID-19 have been established in Herat
(80 beds) and Kabul (100 beds) [44].

[ ]

5. Recommendations on measures, aimed
to prevent widespread of coronavirus infection
in Afghanistan

In order to improve the current and future
situation in Afghanistan in order to fight COV-
ID-19 it is recommended to:

1. Maintain quarantine status in major cit-
ies of Afghanistan.

2. Acquire additional medical equipment
and instruments for preventing, diagnosing,
and treating this disease.

3. Increase personnel of healthcare work-
ers and improve their qualification.

4. Inform people via mass media, including
television, radio, Internet, and printed media.

5. CoxpaneHme craryca KapaHTHHa B
KPYITHBIX TOpojiax AdraHucTaHa.

6. Create centers for diagnostics and treat-
ment of infectious diseases across the country.

7. Implement social distancing and addi-
tional limitations on mobility of population.

8. Intensify revelation and isolation
of patients.

9. Provide financial assistance to vulner-
able and lower-income groups of population.

Regardless of the fact that Afghanistan face
numerous difficulties in prevention, diagnos-
tics, and treatment of new coronavirus infec-
tion, realization of these measures will allow
the country to improve protection of its popula-
tion from repeating outbreaks of COVID-19.
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Conclusion

To conclude this work, we should state
that the following information is available.
The new viral disease — COVID-19 — passes
quickly from an infected person to healthy
by air, through direct contact or fluids. Virus
of corona does not penetrate human organ-
ism through normal skin, but can be absorbed
through mucous membranes of nose, mouth,
and eyes [46].

Incidence rate is high among older popula-
tion groups, but disease rate and rate of death
decreases among younger social groups. Inci-
dence rate and rate of lethal outcome is higher
among men than women. Disease rate is also
higher among freelancers, the unemployed,
and pensioners. Number of citizens that died
to this pathogen is higher among older groups
of population than among young people [46].

During the analyzed period a growth in dis-
ease rate with COVID-19 and rate of death to
this pathogen among population of Afghanistan
from March to June. In July and August a de-
crease in indexes of incidence rate and rate of
death from SARS-CoV-2 has been registered,
as well as growth in number of patients that re-
cover from this disease, which began in June.

The observed trend towards improvement
of the situation gives us hope for exiting the
long crisis epidemic situation. Nevertheless, it
is early to make forecasts. Currently it is im-
portant to continue realization of measures,
aimed to protect non-infected population and
provide qualified assistance to the infected.
Work on improving level of sanitary treatment
and hygiene in provinces of the country should
be continued, as well as improvement in qual-
ity of medical service and protection of medi-
cal workers [47]. Neglecting measures of anti-
epidemic prevention can nullify the achieved
positive results and become a cause of new
wave of COVID-19.

References

1. Timeline of the 2020 coronavirus pandemic in Afghani-
stan [Digital source] // wikipedia.ru [web-site]. URL: https://
en.wikipedia.org/wiki/Timeline _of the COVID-19_pandemic_
in_Afghanistan (request date 29.05.2020).

2. Mass media learned of revelation of the first patient, in-
fected with coronavirus in PRC in November [Digital source] //
News of the day in Russia and the world — RBK [web-site].
URL: https://www.rbc.ru/society/13/03/2020/5¢6b077f9a79476
b66d88321 (request date 11.08.2020).

3. The first case of coronavirus in China — how the disease
developed [Digital source] // coronawiki/ru [web-site]. URL:
https://coronawiki.ru/o-zabolevanii/pervyj-sluchaj-koronaviru-
sa-v-kitae/ (request date 10.08.2020).

4. COVID-19 Information [Digital source] / U.S. Em-
bassy in Afghanistan [web-site]. URL: https://tolonews.com/
health/570-doctors-health-workers-infected-covid-19-herat (re-
quest date 17.08.2020).

5. COVID-19: What we know so far about the 2019 novel
coronavirus Afghanistan [Digital source] // UChicago Medi-
cine [web-site]. URL: https://www.uchicagomedicine.org/fore-
front/prevention-and-screening-articles/wuhan-coronavirus (re-
quest date 15.04.2020).

6. The first case of infection with coronavirus is revealed
in Afghanistan [Digital source] // RIA-Novosti [web-site].
URL: https://ria.ru/20200224/1565134783.html (request date
01.08.2020).

7. Number of people, infected with COVID-19, grew up to
four in Afghanistan [Digital source] // Trend (news agency) [web-
site]. URL: https://www.trend.az/world/other/3203564.html (re-
quest date 02.08.2020).

8. Herat [Digital source] / wikipedia.ru [web-site]. URL:
https://ru.wikipedia.org/wiki/T'epar_(ropox)  (request  date
02.07.2020).

9. Islamic republic Afghanistan [Digital source] // be-
hance.net [web-site]. URL: https://www.behance.net/gal-
lery/36632419/BOOK-Conducting-Counter-Insurgency-(10-
maps) (request date 02.07.2020).

10. Afghanistan confirms 1st case of coronavirus [Digital
source] // World, Health, Asia — Pacific [web-site]. URL: https://
www.aa.com.tr/en/asia-pacific/afghanistan-confirms-1st-case-
of-coronavirus/1743012 (request date 10.08.2020).

11. Rapid Mask-Production Begins in Herat Factory [Dig-
ital source] // TOLO news [web-site]. URL: https:/tolonews.
com/business/rapid-mask-production-begins-herat-factory (re-
quest date 10.08.2020).

12. 5 Positive Coronavirus Cases Reported in Afghani-
stan [Digital source] / TOLO news [web-site]. URL: https://
tolonews.com/afghanistan/5-positive-coronavirus-cases-report-
ed-afghanistan (request date 10.08.2020).

13. Coronavirus: Herat emerges as Afghanistan’s epi-
center [Digital source] // Al Jazeera [web-site]. URL: https://
www.aljazeera.com/news/2020/03/coronavirus-herat-emerges-
afghanistan-epicentre-200325032420910.html  (request date
10.08.2020).

14.In Afghanistan number of people, infected with
coronavirus reached 423 [Digital source] // World, Health,
Asia — Pacific [web-site]. URL: https://www.aa.com.tr/ru/
MUp/4HCI0-00IbHBIX-KOPOHABUPYCOM-B-apraHuCTaHe-
nocturno-423/1795290 (request date 10.08.2020).

15.56 New COVID-19 Cases in Afghanistan, Total
423 [Digital source] / TOLO news [web-site]. URL: https:/
tolonews.com/health/56-new-covid-19-cases-afghanistan-to-
tal-423 (request date 10.08.2020).

16. Afghanistan [Digital source] // wikipedia.ru [web-site].
URL: https:/ru.wikipedia.org/wiki/A¢ranucran (request date
02.07.2020).

17. List of airports of Afghanistan [Digital source] //
wikipedia.ru [web-site]. URL: https://ru.wikipedia.org/wiki/
Crucok_adponoproB_Adranucrana (request date 02.07.2020).

18. Lockdown Hits Thousands of Vulnerable Families in
Balkh [Digital source] / TOLO news [web-site]. URL: https://
tolonews.com/afghanistan/lockdown-hits-thousands-vulnerable-
families-balkh (request date 10.08.2020).

19. 35 New COVID-19 Confirmed Cases in Afghanistan,
Total 1,031[Digital source] / TOLO news [web-site]. URL:
https://tolonews.com/index.php/health/30 %C2 %A0new-cov-
id-19-confirmed-cases-afghanistan-total-1026 ~ (request  date
10.08.2020).

20. 232 New Coronavirus Cases Reported in Afghanistan,
Total 2,171 [Digital source] / TOLO news [web-site]. URL: htt-
ps://tolonews.com/health/232-new-coronavirus-cases-reported-
afghanistan-total-2171 (request date 10.08.2020).

21. Ministry of Education launches distance learning web-
site [Digital source] // ariananews.af [web-site]. URL: https://
ariananews.af/ministry-of-education-launches-distance-learn-
ing-website/ (request date 10.08.2020).

22. Coronavirus cases in Afghanistan hike to 3,563 [Digi-
tal source] // ariananews.af [web-site]. URL: https://ariananews.

EUROPEAN JOURNAL OF NATURAL HISTORY Ne4, 2020



Medical sciences

af/coronavirus-cases-in-afghanistan-hike-to-3563/ (request date
10.08.2020).

23. Total 933 Taliban prisoners released to date [Digital
source] // ariananews.af [web-site]. URL: https://ariananews.
af/total-933-taliban-prisoners-released-to-date/ (request date
10.08.2020).

24. Balkh conditionally lifts movement restrictions amid
COVID19 outbreak [Digital source] // ariananews.af [web-site].
URL: https://ariananews.af/balkh-conditionally-lifts-movement-
restrictions-amid-covid19-outbreak/ (request date 10.08.2020).

25.4,963 Confirmed COVID-19 Cases in Afghani-
stan [Digital source] / TOLO news [web-site]. URL: https://
tolonews.com/health/4963-confirmed-covid-19-cases-afghani-
stan (request date 10.08.2020).

26. Kabul Lockdown Eases Amid Warnings on Crisis [Dig-
ital source] // TOLO news [web-site]. URL: https://tolonews.
com/afghanistan/kabul-lockdown-eases-amid-warnings-crisis
(request date 10.08.2020).

27.580 New Coronavirus Cases Reported in Afghani-
stan [Digital source] / TOLO news [web-site]. URL: https://
tolonews.com/health/580-new-coronavirus-cases-reported-af-
ghanistan (request date 10.08.2020).

28. New Acting Health Minister Introduced, Pledges Re-
forms [Digital source] // TOLO news [web-site]. URL: https://
tolonews.com/health/new-acting-health-minister-introduced-
pledges-reforms (request date 10.08.2020).

29.545 New COVID-19 Cases Reported in Afghani-
stan [Digital source] / TOLO news [web-site]. URL: https://
tolonews.com/health/545-new %C2 %A0covid-19-cases-report-
ed-afghanistan (request date 10.08.2020).

30. Afghanistan Faces COVID-19 ‘Humanitarian Dis-
aster’: IRC [Digital source] / TOLO news [web-site]. URL:
https://tolonews.com/health/afghanistan-faces-covid-
19-‘humanitarian-disaster’-irc (request date 10.08.2020).

31.570 Doctors, Health Workers Infected with COV-
ID-19 in Herat [Digital source] // TOLO news [web-site]. URL:
https://tolonews.com/health/570-doctors-health-workers-infect-
ed-covid-19-herat (request date 10.08.2020).

32. 13 Doctors Resign from COVID-19 Hospital in Her-
at [Digital source] / TOLO news [web-site]. URL: https://
tolonews.com/health/13-doctors-resign-covid-19-hospital-herat
(request date 15.08.2020).

33. Afghan Media Struggle to Survive the Pandemic [Digi-
tal source] / Read The Diplomat, Know The Asia-Pacific [web-
site]. URL: https:/thediplomat.com/2020/07/afghan-media-
struggle-to-survive-the-pandemic/ (request date 15.08.2020).

34. Officials die of Coronavirus as cases reach 17267 — Af-
ghanistan [Digital source] / ariananews.af [web-site]. URL: htt-
ps://ariananews.af/officials-die-of-coronavirus-as-cases-reach-
17267-afghanistan/ (request date 15.08.2020).

35.COVID-19 impacts; Afghanistan’s exports on
hold [Digital source] // ariananews.af [web-site]. URL: https://

ariananews.af/covid-19-impacts-afghanistans-exports-on-hold/
(request date 17.08.2020).

36. Afghanistan resumes international flights amid COV-
ID-19 [Digital source] // The nation [web-site]. URL: https://
nation.com.pk/24-Jun-2020/afghanistan-resumes-international-
flights-amid-covid-19 (request date 17.08.2020).

37. China Welcomes Afghanistan-Pakistan Trade Resump-
tion [Digital source] / TOLO news [web-site]. URL: https:/
tolonews.com/business/china-welcomes-afghanistan-pakistan-
trade-resumption (request date 15.08.2020).

38. Afghan Goods Enter India Through Wagah Bor-
der [Digital source] // TOLO news [web-site]. URL: https://tolo-
news.com/business/afghan-goods-enter-india-through-wagah-
border (request date 17.08.2020).

39. COVID-19 Latest: One of 19 Test Positive in Afghani-
stan [Digital source] / TOLO news [web-site]. URL: https://
tolonews.com/health/covid-19-latest-one-19-test-positive-af-
ghanistan (request date 17.08.2020).

40. Jirga Delegates Asked to Follow Health Advice [Digital
source] // TOLO news [web-site]. URL: https:/tolonews.com/health/
jirga-delegates-asked-follow-health-advice (request date 17.08.2020).

41. COVID Cases Rise after Eid, Many Youth Infected:
Doctors [Digital source] / TOLO news [web-site]. URL: https:/
tolonews.com/health/covid-cases-rise-after-eid-many-youth-
infected-doctors (request date 17.08.2020).

42. 77 New Covid-19 Cases Reported in Afghanistan [Dig-
ital source] / TOLO news [web-site]. URL: https:/tolonews.
com/index.php/health/77-new-covid-19-cases-reported-afghani-
stan (request date 17.08.2020).

43.°10M’ COVID-19 Cases in Afghanistan: Health Min-
istry [Digital source] / TOLO news [web-site]. URL: https://
tolonews.com/health/10m-covid-19-cases-afghanistan-health-
ministry (request date 17.08.2020).

44. Confirmed Cases, Deaths, and Recovered in Afghani-
stan [Digital source] / COVID-19 MoPH. [web-site]. URL:
https://moph.gov.af/ (request date 29.06.2020).

45. Economy of Afghanistan [Digital source] // wikipedia.
ru [web-site]. URL: https:/ru.wikipedia.org/wiki/OxoHOMHKA
Adranucrana (request date 10.08.2020).

46. COVID-19: What we know so far about the 2019 novel
coronavirus [Digital source] / U Chicago Medicine. [web-site].
URL: https://www.uchicagomedicine.org/forefront/prevention-and-
screening-articles/wuhan-coronavirus (request date 15.04.2020).

47.Said R.R., Molokanova Y.P. Disease rate among
population of Afghanistan at the example of small children as
an ecological and social problem // Ecology and health of hu-
man [Digital source]: collection of materials to All-Russian sci-
entific-practical conference with international participation, de-
voted to professor Y.D. Zhilov (Moscow, February 28-29 2020),
Moscow, Informational-Editorial Bureau of Moscow State Re-
gional University, 2020, p. 39-46.

EUROPEAN JOURNAL OF NATURAL HISTORY Ne4, 2020



Medical sciences
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The research purpose is to estimate the structural organization of lymph nodes of different localization at natu-
ral (physiological) and premature aging respectively at OXYS and Wistar rats. We used a morphological method of
a research. The age-induced changes of lymphoid tissue of Wistar and OXYS rats differ with type of the immune
response and morphological variant of lymph nodes structure. The immune response on humoral type is formed in
mesenteric and inguinal lymph nodes, and the immune response on cellular type is formed in a tracheobronchial
lymph node. Structural and functional zones of lymph nodes reach the biggest development in young rats of Wistar.
Genetic the defect in rats of OXYS constrains development of peripheral lymphoid organs.We noted reduction of
structures of cortical substance, especially lymphoid follicles and a paracortex, and expansion of medullary sub-
stance in a lymph node of OXYS rats. Lymph nodes are subject big morphological changes at rats of OXYS, than
at old rats of Wistar. Observed changes of structure of lymph nodes of OXYS rats re a morphological equivalent of
premature aging and confirms early decrease of a drainage and immune function of lymph nodes.

Keywords: lymph node, OXYS and Wistar rats, premature aging, gerontology

Clarification of the reasons of aging of
lymphoid tissue has special relevance be-
cause of increase in number of old people
in the country and need of specification of
pathogenesis and search of method of preven-
tion. Aging of an organism affects in structure
and function of many organs including lymph
nodes, leading to decrease of protective func-
tion and development of immune insuffi-
ciency [1]. Lymph nodes are key elements of
different lymphatic regions, and lymph nodes
define a regional immunological homeosta-
sis [2, 3]. There is an urgent need of a morph
of functional assessment of lymph nodes de-
pending on localization taking into account an
age factor. There is no uniform theory of ag-
ing [4]. Researchers combine often the mech-
anism of aging and pathogenesis of immune
insufficiency. Considering the aging problem,
it is necessary to consider close functional
linkages between homeostatic systems from
which it is possible to distinguish peripheral
lymphoid organs [5, 6]. It is impossible to
consider separately age evolution and aging
of lymphoid tissue without structural reorgan-
ization of lymph nodes. Emergence of model
of senilism of the line of rats of OXYS [7]
is an argument for studying morphological
equivalents of aging of lymph nodes. Reac-
tive changes of structure of lymph nodes not
always find an explanation, especially in a
syndrome of the accelerated aging.

The purpose of work is a research of age
changes of lymph nodes of different localiza-
tion at OXYS rats with a syndrome of prema-
ture aging and Wistar rats with the normal rate
of aging.

Materials and research methods

Work is performed on rats males of the
OXYS and Wistar lines according to “Rules
of work with use of experimental animals”
(86/609/EEC). Rats of the Wistar and OXYS
lines are received from Center of collective use
“Gene pools of laboratory animals” of Insti-
tute of cytology and genetics of the SB RAS.
N.G. Kolosova is a holder of the license for
OXYS rats. These rats have genetically caused
defect, it is considered as an accelerated aging
syndrome [7]. OXYS rats differ in low life-
time, early involute and pathological changes
of internals, frequent developing of tumors in
comparison with Wistar rats.

The experiment was executed on young
and old white rats. The age of rats is 3 months
and 1.5 years. We investigated by a morpho-
logical method of mesenteric, inguinal and
tracheobronchial lymph nodes. Lymph nodes
fixed in 10 % neutral formalin. After fixing we
adhered to the classical scheme of washing,
dehydration, imbibition with a xylol, paraffin
and preparation histologic sections on the mi-
crotome. Histologic sections of lymph nodes
painted hematoxylin and eosine, azure-II-eo-
sine, trichromatic paint on Masson.

The morphometric analysis of structures
of a lymph node was carried out by means of
a morphometric grid and the Image-Pro Plus
4.1 program. Statistical data processing was
performed with licensed statistical software
package StatPlus Pro 2009, AnalystSoff Inc.
Data were expressed as average arithmetic
with definition of a standard (mean square) er-
ror. Belonging to normal distribution was de-
fined when calculating criterion of Kolmogo-
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rov-Smirnov and the accompanying indicators.
A P-value < 0.05 was considered statistically
significant.

Research results and discussion

The theory of lymphoid aging is connected
with an immunogenesis problem [5, 8]. It does
necessary studying morphological manifesta-
tion of the immune response from peripheral
lymphoid organs. It is known that regional
lymph nodes are organs of lymphatic system,
and lymph nodes possess transport and drain-
age function and high immune activity [1, 3, 6].
At natural (physiological) aging of involution
of lymphoid tissue the stage of the maximum
development of compartments of a lymph node
precedes that corresponds three-month-old of
young rats of Wistar [3, 6]. The indicator of a
ratio of T- and B-zones makes more than unit
at three months age of young rats, building a
progressive row of lymph nodes: tracheobron-
chial — inguinal — mesenteric (Figure). Each of
these lymph nodes differs with extent of de-
velopment of structural and functional zones.
Involution of adenoid tissue leads to structural
destabilization of regional lymph nodes at old
rats of Wistar.

1,5

Inguinal lymph node
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041

A ratio of T- and B-zones in lymph nodes of young
(3 months) and old (1.5 years) white rats of
Wistar and OXYS

The coefficient of a ratio of T- and B-zones
almost changes in an inguinal lymph node at
natural aging. The coefficient considerably

decreases in a mesenteric lymph node and
increases in a tracheobronchial lymph node
(Figure). So, immunoactive zones have the fol-
lowing changes by 1.5 years at rats of Wistar
(Tables 1-3).

The inguinal lymph node. There is an ex-
pansion of the area of the cortical plateau (in
1.2 times) a medullary sine and medullary cords
(in 1.4-1.5 times) and reduction of the area of
paracortical area (in 1.2 times), lymphoid folli-
cles (in 1.9 times) in the inguinal lymph node.

The mesenteric lymph node. There is a re-
duction of the area of the cortical plateau (in
1.9 times), a paracortex (in 1.8 times), lym-
phoid follicles with the germinative center (in
4 times), a medullary sine (in 1.5 times) and
expansion medullary cords (in 1.8 times) in the
mesenteric lymph node.

The tracheobronchial lymph node. There
is a reduction by 1.2-1.3 times of the area of
the cortical plateau (in 1.2 times), a paracortex
(in 1.3 times), lymphoid follicles (in 4.5 times),
medullary cords (in 1.2 times) with an invari-
able width of a medullary sine in the tracheo-
bronchial lymph node.

It is clear, there is a redistribution of the im-
munoactive compartments which are responsi-
ble for the immune response in lymph nodes
of different lymphatic regions with age [3, 9].
A morphdynamics of natural aging in lymph
nodes carries the region-dependent character.
The obtained data prove implementation of the
principle of a regional dominant according to
the concept of the lymphatic region [2, 3].

Other morphological picture is observed in
lymph nodes of premature aging of OXY'S rats.
Changes of lymphoid tissue are characterized
more rapidly development without achieve-
ment of the maximum development of com-
partments. We observe various ratios of the
areas of functional compartments in regional
lymph nodes in premature aging of OXY'S rats.
The greatest changes are noted from T- and
B-zones of lymph nodes. These zones are re-
sponsible for forming of the immune response
on cellular and humoral type. The coefficient
of a ratio of T- and B-zones less than unit also
demonstrates prevalence in structure of lymph
nodes a thymus-independent area at of OXYS
rats at three-months age (Figure).

Indicators of structural and functional zones
of lymph nodes are various at three-months age
of OXY'S and Wistar rats. We noted the follow-
ing changes in lymph nodes of young rats of
OXYS (Tables 1-3).

The inguinal lymph node. There is an in-
crease in the area of the cortical plateau (in
1.9 times), a medullary sine (in 1.2 times)
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and reduction of the area of a paracortex (in
1.4 times), lymphoid follicles (in 3.4 times),
medullary cords (in 1.6 times) in an inguinal
lymph node

The mesenteric lymph node. There is a re-
duction of the sizes of the cortical plateau (in
1.8 times), a paracortex (in 2.8 times), lymphoid
follicles (in 3.3 times), and increase in a medullary
sine (in 1.5 times) in a mesenteric lymph node.

The tracheobronchial lymph node. There
is a reduction of the area occupied by the cor-
tical plateau (in 1.2 times), a paracortex (in
1.3 times), lymphoid follicles (in 3.4 times)
and increase in the area occupied by medullary
cords (in 1.3 times) at minor change of a med-
ullary sine in a tracheobronchial lymph node.

The coefficient of a ratio of T- and B-zones
remains low size in inguinal and mesenteric
lymph nodes and increases in a tracheobron-
chial lymph node when aging by 1.5 years (Fig-
ure). It is connected with regress of the main
structural and functional zones (a paracortex,
lymphoid follicles) at expansion of medullary
substance in lymph nodes of different lymphat-
ic regions. Nevertheless, the T-zone dominates
in a tracheobronchial lymph node that defines
the immune response of cellular type.

Lymphoid follicles and medullary cords are
a part a thymus-independent zone and differ at
rats of OXYS from those at Wistar by the end
of life. Premature aging leads to progressive
reduction of the area of lymphoid follicles with
the germinative center in an inguinal lymph
node in 7.1 times, in mesenteric in 12.3 times,
in a tracheobronchial lymph node in 16.1 times,
up to their disappearance (Tables 1-3).

Lymphoid follicles are intended for per-
formance of lymphopoietic function, filling
up with lymphoid cells a lymph node. Cells
of lymphoid follicles participate in forming of
humoral immunity. Reduction of lymphoid fol-
licles with the germinative center indicates de-
crease the immune response on humoral type.
Increase of medullary substance at reduction of
the area of a medullary sine is characteristic of
OXYS rats lymph nodes. There is a noticeable
thickening medullary cords to exposure of a
reticular skeleton and their distribution on the
most part in structure of a lymph node, turn-
ing it into a B-cellular zone. Changes of the
structural organization of lymph nodes are the
morphological sign of decrease immune pro-
tection progressing in process of aging at rats
of OXYS.

Table 1
Structural and functional zones of the inguinal lymph node of OXYS
and Wistar rats during the different age periods, %
Structures of the inguinal WISTAR (n = 40) OXYS (n=40)
lymph node 3 months 1,5 years 3 months 1,5 years
1 2 3 4
Capsule 1.46 +0.24 237 +0.18* 232+0.25 3.05 +0.26*
Subcapsular sinus 1.06 £0.22 0.62 £0.05 1.13+£0.12 143 +£0.11°
Cortical plateau 2.01+0.17 246 +0.16 3.78 £0.13% 323+0.21%°
Lymphoid follicles 2.36+0.21 1.26 +0.18* 0.70 £ 0.08* 0.33 +0.05%°*
Paracortex 7.46 £0.55 6.54 £0.51 5.20 £ 0.42%* 3.74 £ 0.38%°°
Mrdullary cords 5.21+0.29 7.64 + 0.80* 8.62 = 0.43* 9.41 + 0.59*
Medullary lymphatic sinus 2.17+0.22 3.05+0.22% 2.49+0.16 3.61 +0.30%*°
Table 2
Structural and functional zones of the mesenteric lymph node of OXYS
and Wistar rats during the different age periods, %
Structures of the mesenteric WISTAR (n = 40) OXYS (n=40)
lymph node 3 months 1,5 years 3 months 1,5 years
1 2 3 4
Capsule 5.47 +0.57 5.33+£0.62 5.54 +£0.62 547 +0.52
Subcapsular sinus 3.50 £0.30 1.38 £ 0.30%* 2.65+0.26 1.45+0.25%
Cortical plateau 7.63 +£0.45 3.97 £0.20* 4.34 +£0.36* 4.00 £0.17*
Lymphoid follicles 5.06 +0.25 1.25+0.11* 1.52 £ 0.08* 0.41 +0.06*°*
Paracortex 16.1 +1.26 9.17 £ 0.76* 5.66+0.31* 5.37+0.46*°
Mrdullary cords 10.7 £ 0.96 19.6+1.01* 15.7+0.93 21.7+0.81%*
Medullary lymphatic sinus 7.00 +0.48 4.45+0.40* 4.69 +0.88* 3.17£0,14%°°

EUROPEAN JOURNAL OF NATURAL HISTORY Ne4, 2020



Medical sciences

Table 3
Structural and functional zones of the tracheobronchial lymph node of OXY'S
and Wistar rats during the different age periods, %
Structures of the tracheobronchial WISTAR (n = 40) OXYS (n = 40)
lymph node 3 months 1,5 years 3 months 1,5 years
1 2 3 4

Capsule 1.93+0.22 3.51 £0.50* 2.52+0.24 3.68 + 0.35%e
Subcapsular sinus 1.68 £0.14 1.68 £0.14 1.58 £0.16 1.32 £0.16*
Cortical plateau 5.07+0.36 426 £0.29 4.06 £ 0.27 5.23+0.38¢
Lymphoid follicles 3.86+0.19 0.86 +0.10* 1.14+£0.14* | 0.24 +£0.03*°.
Paracortex 9.22 +£0.82 6.82 £ 0.29* 6.89 £ 0.42% 5.67+0.51%
Mrdullary cords 8.17 +0.36 6.54 £0.31* 10.8 £0.71% 7.78 £0.27¢
Medullary lymphatic sinus 1.77+£0.17 1.79+£0.21 1.81£0.10 1.96 £0.16

Note: in tables1-3*P
differences between rats of different age.

Lymphatic regions is a part of the gener-
al protective system of an organism. Lymph
nodes are the leading element of the region [3,
9]. Aging affects structure and functions of
lymph nodes. The morphological option of the
structure of a lymph node depends on localiza-
tion and an originality of contact with external
environment. A certain influence on structure
and function of lymph nodes renders age of
animals. Age changes of lymphoid tissue were
various at Wistar and OXYS rats at natural and
premature aging respectively.

The greatest changes underwent lymph
nodes at rats of OXYS. It is known that a
cornerstone of aging is decrease in protective
function of lymphatic system including lymph
nodes [1, 3, 6]. It is possible to assume that
decrease in drainage and immune function of
lymph nodes in the lymphatic region is the re-
sult of early involution of lymphoid tissue with
disorganization of lymph nodes structure at
OXYS rats. This creates conditions for devel-
opment various age-associated diseases [4].

Structural and functional zones of lymph
nodes reach the biggest development in young
rats of Wistar. Genetic the defect in rats of OXYS
constrains development of peripheral lymphoid
organs. It leads to reduction of structures of
cortical substance and expansion of medullary
substance. Reduction of a paracortical zone can
be an example of a morphological equivalent of
decrease of the activity of the T-cellular immune
system. First of all it is connected with early in-
volution of a thymus gland [10].

Lymphoid follicles are other indicator of
immune solvency of lymph nodes [9]. Lym-
phoid follicles are responsible for lymphopoi-
etic function and form the immune response on
humoral type. Lymphoid follicles are exposed
to regress that demonstrates suppression of

<0,05; °P,,<0,05; *P,, < 0,05 — the level of statistical significance of

their function when aging. Other compartments
of lymph nodes also change the sizes that forms
a certain morphological option of the structure
of a lymph node with low functionality. The
variant of structure of a lymph node depends
on features of the lymphatic region.

The structure of lymph nodes of OXYS old
rats does not provide a drainage and the im-
mune status of the lymphatic region. It increas-
es risk of developing pathology. It should be
considered by search of means of correction of
senile changes of lymphoid tissue for increase
of nonspecific resistance.

Conclusion

Morphodynamics of compartments of lymph
nodes of different localization has distinctions at
natural and premature aging. The imbalance of a
ratio of T- and B-zones characterizes depression
of function of lymph nodes depending on lo-
calization and age. The general is minimization
of structures of cortical substance and increase
medullary substance of lymph nodes. Changes
of compartments sizes lead to forming of the im-
mune response of humoral type for mesenteric
and inguinal lymph nodes and the immune re-
sponse of cellular type for the tracheobronchial
lymph node. At the same time at rats of OXYS
the aging happens the accelerated rates and re-
gressive changes of lymphoid tissue are avail-
able already for young animals. The age-caused
imbalance of compartments of a lymph node can
be considered as a predictor of premature aging
and as risk of developing pathology. Features of
morphology of lymph nodes give the grounds
to consider of OXY'S rats as universal model of
immune insufficiency for studying pathogenesis
and development of correction methods.

The state task to research work Ne 0324-
2019-0045-C-02,AAAA-A19-119031590017-7.
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MODELING OF DISTRIBUTION FUNCTIONS IDENTIFYING
STUDENTS IN THE PROCESS OF LEARNING

Romanov V.P., Shiryaeva N.A.

National Research University “MIET”, Moscow,
e-mail: romanov.valeri@gmail.com, shiryaeva.nataliya@gmail.com

Non-classic probabilistic-statistical method was applied for student knowledge assessment. According to it
each student is identified with a distribution function (probability density), which defines the probability to find him
in an elementary unit of information space. The efficiency of implementation of two-level functions for the modeling
of true distribution functions is shown. Graphing of two-level model distribution functions is based on the grades
(expectations), which students received in testing on examination using a point grading system. It is found that meas-
urement scale boundaries markedly effect the distribution functions. Specifically, when expectation value converges
to the upper or the lower scale bound, probability density theoretically tends to infinity. However, taking account
of an expectation value measurement error can bound probability density. Distribution functions allow (knowing
the grade, that student received in testing) to calculate the probability to receive any other grade, f.e. students, who
received 4 points and 3 points, could have received 5 points with probability 0,2 and 0,8 respectively.

Keywords: student, point grading method, grade, randomness, probabilistic-statistical method, distribution function,
probability density, expectation

Student knowledge evaluation methods are
based on the modeling views on what a student
is and how he behaves in the process of gain-
ing knowledge. Two essentially different ap-
proaches to the student behavior modeling in
the process of gaining knowledge exist (from
now on “the process of gaining information” is
understood by the phrase “student behavior in
the process of gaining knowledge”): first (tradi-
tional) approach is based on classical determi-
nacy of student behavior [1]; second approach
is based on non-classical determinism (deter-
minism, realized through randomness) [2].

Traditional student model allows to lo-
cate student’s position pointwise in the infor-
mation space, which involves totality of the
results of human semantic activity. It is the
principle which forms the basis for the point
grading method of student knowledge evalua-
tion [3]. Individual knowledge is being evalu-
ated with grades (points), i.e. numbers, and
that is pointwise location of student’s position
in the information space. Certainly, knowledge
evaluation has accuracy (involves error). For
the 5-point grading system absolute error is
0,5 point, whereas relative error, divided by the
end of scale, 1s 0,5/5=0,1. To reduce relative
error one can use 10-point or 100-point scale,
which can reduce relative error to 0,05 and
0,005 points accordingly. Such reduction of
relative error, of course, increase the accuracy
of student knowledge evaluation. However,
traditional model is restricted, since it puts out
of account random character of student behav-
ior in the process of gaining knowledge.

Probabilistic-statistical ~student model
takes into account random factor in the pro-
cess of gaining information. According to this
model student is identified with a distribution
function (probability density) in the informa-

tion space [4, 5]. This comes from the fact
that individual knowledge, being a product of
consciousness, is of random character, since
the determinism of consciousness is realized
through randomness, for it is derived from
basically random behavior of psycho-somatic
state. In this case non-classical probabilistic
statistical method of research is used to de-
scribe individual behavior [5]. It should be
noted, that traditional student behavior model
could be obtained through passing to the limit
within the framework of the probabilistic-
statistical model. That way, if dispersion of
a distribution function, which identify a stu-
dent, tends to zero, distribution function tends
to Dirac delta function (probability density
tends to infinity), that defines location of an
individual in the information space point-
wise. Thus, it is arguable, that probabilistic-
statistical model contains traditional student
behavior model as its extreme event. The goal
of this research is to model distribution func-
tions, which identify students in the process
of gaining knowledge.

Materials and research methods

If the point grading system is used for stu-
dent knowledge evaluation, it is assumed that
the measurement range (the maximum scale
value) corresponds to the volume of informa-
tion, that a student can learn during particular
course unit or during the whole course. In in-
formatics it is common to measure information
in “bits”, whereas in pedagogics — in “points”
(grades). One can always set necessary quan-
titative relation between “bits” and “points”.
The grade (points), which student receives as
a result of knowledge assessment, is actually
an expectation (average value), it defines stu-
dent’s location pointwise in the information
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space, putting out of account random character
of its knowledge.

To eliminate this shortcoming, one should
turn from the point grading method of student’s
knowledge assessment to the probabilistic-
statistical method, according to which, as it
was mentioned earlier, within the information
space a student is identified with the distribu-
tion function, that accounts for the random
character of its knowledge. Such transfer is
possible, since the maximum volume of infor-
mation (the maximum point of a measurement
scale), that a student can learn, and an expecta-
tion (a grade, which student receive as a result
of knowledge assessment) are known for each
type of activity. However, knowing it is not
enough to graph a “true” distribution function.
Hence, let us employ approximation method,
which allows to construct so-termed model
distribution functions. i.e. functions whose
characteristics are close to characteristics of
true distribution functions. As a model func-
tion we will take level function [6]. In zeroth
approximation such function can be presented
by one-step (rectangular) function, which cor-
responds to the uniform distribution of prob-
ability density within the scale. But such func-
tion can be used to model only symmetric true
distribution functions, whose expectation,
median and mode are the same and are equal
to 6 =0,5¢_ , where o is coordinate. It can’t
be used to model asymmetric true distribution
functions. In zeroth approximation two-step
function can be used as a model distribution
function to solve this problem.

Fig. 1 describes qualitatively a true distri-
bution function and corresponding to it two-
step model distribution function. To construct
a model distribution function, it is essential to
find the relation between median o __,, coeffi-
cients a and b and expectation <c>.

I
\/

S

O max

0 O med

Fig. 1. Distribution function: 1 — true; 2 — model

To determine these coefficients we use an
assumption, that probability to find a student
within the whole information space is equal
to 1 — equation (1), and also use characteristic
of a median, which divides distribution func-
tion into the two equal parts with respect to the
probability to find a student in the information
space — equation (2):

ac,..+b(c,.,. —0...)=1, (1)

acmed = b(Gmax - Gmed) . (2)
By solving together (1) and (2), we will have:
a=0.5/0,,4 and b=0,5/(0,,, —0C,q)- (3

Expectation will be calculated as an aver-
age of the coordinate, and taking account of (1)
and (2) it will be as follows:

<0>=0,5[ac. , +b(0., —02)]. (4

Due to the fact that, when we define stu-
dent’s knowledge completeness an expectation
is being measured, let us determine the link
between expectation and median by solving to-
gether (3) and (4):

<6>=0,56,.,+0,250 . (5)

From the analysis of (3) and (5) it follows,
thatif o = 0 parameters a, b and <c> take the
following form:

a=0,58(c-0), b=0,5/0G,,.

med

<0>=0,250,. .

where d(c — 0) is Dirac delta function, equal
to zero when ¢ # 0 and equal to infinity when
c=0.

Between the limits of zero and maximum
scale value integral of delta function is equal
to 1. The same is true forc_ =o_ :

a=0,5/0 b=0,58(c-0,,.),

max

<06>=0,750 . -

In practice the use of expression (5) is
restricted by the measurement error of ex-
pectation and median. Suppose that median
measurement error is Ao, since the width of
the left step of a model distribution function
is the same as a median value (d = c__), mini-
mum width of the left step of a distribution
function is d_. = Ac, and its maximum width
isd_ = (1-d_ ). Hence follow the restric-
tions on the possible values of median, which
can be written as d;, <6, <(0,. — i) -
Then, from this inequation and equation (5)
it follows that

0,5(0,50,,, +d,, )<< 0><0.5(,50,, —d,,).
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Let us write down this inequation in di-
mensionless form
0,5(0,5+d.. )<<6><(0,75-0,5d.. ), (6)

s

min

where <6>'=<06>/0,, andd., =d_ /0,
is a dimensionless relative error and the mini-
mum width of the left step of model distribu-
tion function respectively.

According to (5), median-expectation de-
pendence in dimensionless form may be ex-

pressed as
C,g=2<0> 0,5, (7)

where 6., =06_,/0, . .
Expression (7) is true within the range

d;in < G:ned < (1 - d[:lin) . (8)

If we use inequation (6) for calculation
of distribution functions, coefficients a and b
should be dimensionless. For this purpose, we
will multiply these coefficients by o . Then
according to (3) we have

a =0,5/0,,and b'=0,5/(1-0.,), (9
and b =bho

where a" =ac, o -
Within the following range of expectation

values
d. . <<6><0,50,5+d..). (10)

Let us assume, that the width of the left
step of distribution function is equal to constant
(d,,, = const ) for all possible values of the ex-
pectation. Hence, when expectation changes,
only heights of the left and the right steps can
change. Such configuration of a model distri-
bution function removes restrictions on the
median value. After simple transformations,
using equations (3) and (4), for a*, b* and o,
we will have

a=(01+d, -2<0>)/d,

min

b* = (2 <o >* _d:‘lin) / (1 - d;in) s
c,.,=0,5d, +0,51-d. b /a . (11)
Proceeding similarly within the following
range of the values of expectations

(0,75-0,5d,, )s<o>'<(1-d;) (12)

and assuming, that the width of the right step of
model distribution function remains invariant
((1—d.. )= const), we will get

min

a' =2<0c> —d,)/(1-d,,).

min

*

min

*

b'=(01+d., -2<06>)/d

min

* *

G =(1-0,5d,,)=0,5(1-d, )a" /b". (13)

min min

From the joint analysis of (11) and (13) it
follows, that the expressions for a" and b* from
(11) explicitly agree with the expressions for b”
and a” from (13) (crosswise).

Let us visualize the dependence of a*, b
and 6., on<o>". To calculate the required pa-
rameters one should know the value of d. ,
which agrees with the relative error 6. When
evaluation of student’s knowledge is being
made with the use of the point grading scales
the relative error, divided by the end of scale,
usually lies within the limits of 5% to 10%.
This corresponds to o values in the limits of
0,05 to 0,1. Then for definiteness in calculation
of specified parameters we should use the rela-
tive error equal to 56 = 0,05 (d.,, = 86 =0,05),
it significantly simplifies the expressions,
which relate these parameters with the expecta-
tion within all three tolerance regions of <¢>".
Let us write these relations in a final form.

Ist range. By applying .. =0,05 in (10)
and (11), we have

0,05<<6>'<0,275, 4" =21-40<0>",
b'=2<0o> -0,05)/0,95,

c,.,=0,025+0,475b"/d" (14)

2nd range. By applying 4. =0,05 in
(6)—(9), we have

0,275<<06>'<0,725, 4" =1/(4< 5> -1),
b'=1/3-4<0>"),

6,.,=2<6> -0,5. (15)
3rd range. By applying 4. =0,05 in
(12) and (13), we have

0,725<<6>'<0,95,
a'=(2<o> -0,05)/0,95,
b'=21-40<0>",

6. ,=0,975-0,4754"/b".  (16)

Fig. 2 visualizes calculated dependencies of
the dimensionless coefficients a*, b* and o,
from the values of dimensionless expectation.

It is apparent, that coefficients ¢" and b°
are mirror symmetric with respect to the line,
that goes through the point with coordinates
(0,5; 0) and is parallel to the vertical axe,
whereas the median is characterized by rota-
tional symmetry. When the median is rotated by
180 © with respect to the point with coordinates
(0,5; 0,5) it corresponds to itself. Bound-
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aries of the measurement scale answer for
such remarkable characteristics of the con-
cerned parameters.

a*, b* o
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Fig. 2. Dependency of the dimensionless
parameters of model distribution function
from the values of dimensionless
expectation: 1 — parameter a*;

2 — parameter b*; 3 — median ¢ *
med

Research results and discussion

Equations (14) — (16), and also graphics,
represented in Fig. 2, could be used to calcu-
late model distribution functions in the dimen-
sionless coordinates. Fig. 3 shows the model
distribution functions, which were calculated
using equations (14) — (16) for the various val-
ues of dimensionless expectation.

T*
12 1

1 7

Pl

= 2 el
4-]/ 5
2-}/}/4 I\

0 L 1 L A L L L 1
0 02 04 06 08 1,0
6!

Fig. 3. Distribution functions in the dimensionless
coordinates for the various values of
dimensionless expectation: 1 — <¢>* =0,2;
2-<<6>*=0,3;3-<c>*=04;

4 -<c>*=0,5;,5-<6>*=0,6;
6—-<0c>*=0,7,7—-<c>*=0,8

*

Distribution function ¥ (¢")=¥(0)o,,,
and coordinate ¢  =c/0c,, are represented
in the dimensionless form. Model distribution
function W*(c") is actually a universal function.
It has the same form in all point grading meas-
urement systems, it allows to study the behav-
ior aspects of such function and to translate
them next onto the model distribution functions
in any point grading measurement system, f.e.
in 20-point or 100-point grading system. It is
achieved by changing the scale factor of the co-
ordinate axes, i.e., multiplying all the numbers
on the Y-axis by the maximum value of the se-
lected scale (6=0 -0, ) and dividing all the
numbers on X-axis by the maximum value of
the selected scale (W(c)=¥'(6")/0,,, ).

As an example, Fig. 4 shows model dis-
tribution functions, identifying students, who
have got 3, 4 or 5 points on examination.

¥ point™
18+ —
16 F /
14} o -
1.2
1.0
0.8
0,6
0.4
0,2 \
0

X

T T
o

T
W

Fig. 4. Distribution function, identifying students,
who have got the grades: 1 — 5 points;
2 — 4 points (dashed line); 3 — 3 points

Analysis of data, represented in Fig. 4,
shows, that distribution functions 1, 2 and
3 overlays within the range of 4,5 to 5 points.
Since the error of 0,5 points, common to the
5-point measurement system, defines the lower
limit for the expectation values obtained dur-
ing the knowledge evaluation, the range of
4,5 to 5 points corresponds to “5” (the result
of examination). Then, integration of the dis-
tribution function (probability density) over
the coordinate in the range of 4,5 to 5 points
specifies the probability, that the student will
get “5”. In our case the student, who received
“5”, received this grade due to the fact, that
the probability to learn the educational mate-
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rial amounts to 0,9. Students, who received “4”
and “3”, could have got “5” with probability
0,8 and 0,2 respectively.

Conclusions

1. In place of model distribution functions,
which approximate empirical distribution
functions, identifying students in the process
of learning, it is convenient to use two-step
functions, that can be calculated on the base of
the information about the grades of individu-
als, which they received after testing using the
point grading measurement system.

2. When expectation converges to the
boundaries of the measurement scale, prob-
ability density of distribution functions tends
to infinity. However, probability density could
be bounded, if expectation value measurement
error is taken into account.

3. Model distribution functions, calculated
in the dimensionless coordinates, have the same
form in all the point grading measurement sys-
tems. This allows to study the behavior aspects

of such functions and then to translate them to
the model distribution functions in any point
grading measurement system.

4. Model distribution functions allow,
knowing the grade, that student received in
testing, to calculate the probability to get any
other grade.
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OPPORTUNITIES OF GROWING BEETROOT WITHOUT PLANTING
SEEDLINGS IN ZARAFSHAN OASIS

Rakhimov G.Yu.

Samarkand State University, Samarkand, e-mail: raximov-2020@yandex.ru

The article indicates for the first time in the soil and climatic conditions of the Zarafshan Valley, the varietal
agricultural technology of non-planting cultivation of seeds of fodder beet varieties Uzbekistan-83 were improved,
entered in the State Register, optimal timing and rates of seeding have been established, providing optimal plant
density and high seed yield. It was found that with an increase in seed sowing rates, the winter hardiness of plants
increases, development accelerates in the spring, interfacial periods are reduced, and seed formation is delayed.
Depending on the timing and sowing rates, an increase in sowing rates from 120-130 thousand / ha to 140-150
thousand / ha, the duration of the growing season is reduced by 14-16 days, and the seed yield decreases by 4.3-5.1
centners / ha. There was a regularity in the decrease in the yield structure of the number of shoots per plant, the
number of seeds due to an increase in seeding rates and a delay in sowing dates. With the optimal sowing time, the
seed yield per plant increased on average by 18.5-25.8 g, the weight of 1000 seeds increased by 21.4 g, and a high
seed germination rate of 91.0% was observed. As a result of optimization of plant density, sowing terms and rates,
recommendations have been developed for obtaining high seed yields, which ensure high efficiency. Under the in-
fluence of the studied factors, to evaluate the growth, development of fodder beet, the formation of fruits and seeds,
the weight of the plant, the structure of the yield, and it was proved that the possibility of growing up to 27.5 ts /
ha. Cost-effectiveness of growing pocket beet seeds without a planting method rather than growing with a planting
method, as well as kneaded manual labor 2.5-3.0 times and the growing period from 2 years to 9-10 months. Agri-
cultural technology of cultivation of seeds of non-planting fodder beet in a short time according to resource-saving
technology, the timing and rate of seeding, plant density was introduced into production on farms and household

plots of Samarkand, Jizzakh and Navoi regions.

Keywords: with seedlings, without seedlings, innovational technology, region,Uzbekistan-83 breed, method, biometric,
photosynthesis, transpiration, organic and mineral substances,cost-effectiveness

It is well known that comprehensive study
of the history of growing root crops (sugar,
half sugar, feeding, edible, leaf, etc.),the exis-
tence of their ability to withstand heavy win-
ter days by planting them on irrigated land
without planting seedlings led to studies of re-
searches on adaptation of beet seeds not only
for two years (sapling), but also adaptation
for specific soil-climatic conditions.This al-
lowed for a dramatic reduction in the growing
season by simultaneously increasing the yield
and quality of the beeeroot. Currently, sugar,
feeding, leafy and edible beetroot area in the
world is estimated at 700 million hectares ac-
cording to 2017 data and the average yield per
hectare is 251,8 centners which fully satisfies
the population’s needs in industrial and food
resources.

While world agricultural research focuses
on using modern methods, primarily raw ma-
terials for the industry, the next challenge is
to effectively use the land by exploring soil-
climatic conditions and applying innovative
technologies.Nowadays, with the use of high
technologies in all areas of agriculture, the
ability of short-term seed production and ef-
fective use of land in the regions of developed
countries of the world and especially in root
crops is increasing, which enables the creation
of high-yielding varieties of agricultural crops
and the use of high-tech techniques, the use of
high-quality seeds and harvests of beetroots,
suitable for different climatic conditions of the
world [1].

The scope of the research. The research
studies of S. A.V. Dobrotvortsova, V.N. Balan,
V.A. Chernova, others carried out in various
climatic conditions of the CIS countries on the
root plants after the second half of the 20"cen-
tury show thatthe non-seeding method has
great potential for seed production. The plant
maintains root structure and leaf vegetation in
adverse conditions and this allows it to grow
and develop in the early spring and to produce
a good quality seed [2, 4].

Moreover, in accordance with the opin-
ions of A.V.Dobrotvortsova, S.D. Aliev,
Kh.F. Batirov, 1.V. Martynyuk, R.A. Yunusov
and others the beetroot that have been har-
vested during the winter have higher energy
to produce leaves and stems as spring tem-
peratures begin. At the same time, beetroot
planted without seedling has a strong chloro-
phyll pigmentthat exhibits high intensity and
activity in plant development. Another advan-
tage of rootstock is that they get enough sugar
and dry matter when they start to winter in
the field, and as a result, they get through the
winter better and healthier.

As a result of the introduction of new in-
tensive technologies in the 21* century in ag-
riculture, the scientists like Yu.G. Mikhiyev,
V.A. Chernova and others have conducted
research in various soil and climatic condi-
tions of the CIS countries. Scientists such as
Nobbs D.A., Kaffa N., Siervo M., Ahhor A.W.,
Berger V.W., Bailey S.J., Lansley K.E., Kelly J.
in leading countries such as the US, Denmark,
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and England have shown that root crops can be
used as feedin material in industry [3-5].

Especially, such scientists like A.V. Do-
brotvortsova, V.N. Balan, E.P.Gorelov,
H.F. Botirov later scientists like B.M. Kho-
likov made effective efforts to improve the
seeds of root crops and create promising variet-
ies on agricultural development in the republic,
on the selection of beet varieties and high-yield
agricultural technologies [2,6]. Nowadays,
scientific advances and the use of innovative
technologies indicate that yields of beetroots
and seeds can be achieved at different times
of the year. Large-scale reforms implemented
in the agricultural sector in Uzbekistan dur-
ing the past short period of independence have
resulted in large-scale agricultural activities
that have led to a focus on the productivity
and quality of seeds, which has provided the
livestock sector with a rich supply of fodder
and compound feeds.Particular attention is
paid to the creation of high-yielding varieties
of plant species adapted to soil and climatic
conditions, increasing productivity through the
use of advanced technology and ensuring the
rational use of existing land and environmen-
tal protection.

At the same time, the practical applica-
tion of the benefits of growing seedlings and
seedless plants, definition of optimal timing
and rates of sowing,the study the characteris-
tics of germination in autumn-winter and early
spring periods,improvement of seed quality
and efficiencyand the implementation of re-
search on its wider application in practice is of
great importance.

The purpose and objectives of the re-
search. Due to the soil-climatic conditions of
the Zarafshan oasis differ from other regions of
the country, the key issues of the development
of seed production and productivity, various
methods of cultivation of sugar, semi-sugar,
hashish, salt and leaf beetles from rootstock,
determination of optimal sowing time and
norms, development of plants in autumn-win-
ter period, study the characteristics of growth
and development in early spring, nutrition and
the use of modern intensive technologies are
not yet fully solved.

Depending on the above-mentioned,based
on our scientific researches for the years of
2016-2019 we aimed to determine terms,
norms of sowing of Uzbekistan-83 breed of
beetroot in the conditions of irrigated meadow
soil of the Zarafshan oasis, and peculiarities
of germination in autumn, winter and spring,
bringing their growing season from 2 years to
9-10 months and to determine the cost-effec-

tiveness of non-seeded bean cultivation. The
objectives of the study include:study of bio-
logical possibilities of cultivation of beetroot
seeds for feeding, studying of processes of seed
beet in autumn, winter and spring,to determine
the optimal timing and rate of sowing beet-
root, Evaluation of the quality characteristics
of the beetroot seed, Evaluation of the quality
of seeds of beetles and their value as a nutri-
tious animal feed, and the cost-effectiveness
of breeding beetrootsand recommendations for
production have been addressed during our re-
search studies.

Experiments, biometric measurements and
related calculations Methods of State Variety
Testing Stationand Methods of Dispersive
analysis by B.A. Dospekhov in “Methodology
of field experiments”, and Field and Labora-
tory Experiments Based on the All-Russian
Scientific Research Institute of Plant Science,
phenological observations and biometric ana-
lyzeswere carried out in accordance with test-
ing of varieties of agricultural crops was car-
ried out according to the methodical manual of
the State Commission.

The experiments were carried out in three
stages depending on the seeding time pe-
riod, namely on 12 fields, which were sown
on 0.6 hectares between september 1, 15 and
30.The experimental sites, separated in three
stages, were placed in 4 repetitions. They are
separated by special labels and symbols, with a
length of 25 meters, width of 5,6 m, the remain-
der is designated as a protective zone. Their
total surface area is 140 m?, of which the cal-
culated part is 90 m2. Production experiments
were conducted on the area of 1-2 hectares and
zoned beetroot of Uzbekistan-83 breed were
studied [7]. Field experiments were carried
out in the conditions of Samarkand Research
Station (Taylak District) of the Uzbekistan Re-
search Institute of Vegetable and Horticultural
Crops and Potato. The soil and climatic condi-
tions of the region were recorded on the basis
of generally accepted methods, based on the
data of the Samarkand regional weather moni-
toring (meteorological) station. Phonological
observations were conducted using generally
accepted methods, with each phase starting at
10 % and complete passing as 70 %.

Results of the research.For the first time,
the survey showed that Uzbekistan-83 breed
of sapless beet in the grassy-sandy soils of the
Zarafshan oasis are the best option for sow-
ing at different times and rates, namely Sep-
tember 1, and the seeding rate is 1 m. 20 piec-
es of seeds were consumed between rows
and 11 kg of seeds was used per a hectare.
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Phase transition in seedling and seedless beetroot cultivation methods (2016-2019)

Ne Phases of growth Methods of cultivation Plant height, cm
and development Seedling Without seedling Seedling | Without seedling
(sown in (in September)
March)
1 |Release April 11 September 12 14 5
2 | Leaf formation - October 10 21 12
3 | Growth in early spring April 22 March 12 38 19
4 |Removal of stem May 2 April 16 65 89
5 |Flowering May 27 May 12 92 138
6 |Ripening July 15 June 25 110 159
7 | Productivity % 71-76 82-87
8 | Fertility 14-15 26-27

In autumn, winter and spring, when the fea-
tures of germination are studied, the tempera-
ture in the beginning of autumn is sufficient,
the seeds germinate within 7-8 days, and the
seeds germinate for 10-12 days, and the late
germination due to the decrease in temperature
and there was an increase of 14-16 days.

The study of the effects of seedless seed
beetles on the growth and development of the
physiological processes during the autumn,
winter and spring seasons shows that the stor-
age of seedlings per 10 pieces per a meter dif-
fers from the storage of seedlings of 20 and
30 seeds, preserving the germination of the
beetles during their first growing season and It
has been scientifically proven that the concen-
trated organic and mineral matter and the ger-
mination of germination are close together. De-
termination of the optimal sowing time and the
rate of seed beet production can be achieved by
26,0-27,5 canters/hectare, beetroot cultivation
during the summer after harvesting beetroots in
the winter, with the use of qualitative seed for
winter feed were identified during the research.

Our observations have shown that grow-
ing non-traditional beetroot, such as beet seeds,
has a number of biological advantages over tra-
ditional biennial seedlings.In particular, when
planted without seedlings, the plant grows in
part due to the autumn-winter heat and moisture,
keeping the roots of the plant from early spring.
The leaves are also small-celled and maintain
high metabolism and vitality.As a result, such
biological processes allow the leaf surface to
absorb low temperatures and humidity.

The same is true of the root system, where
they begin to absorb nutrients from the bottom
of the plating layer. Another important point is
that winter crops have more accumulation of
dry matter and sugar before winter. If we com-
pare the features of the beetroot crop in March

and the non-sapling in September, the seeds of
early spring sowing will germinate in about two
weeks, and when seeded in early September, it
an be seen that they germinate for 8-10 days,
B.M. Kholikov, H.F. Botirov, G.Y. Rakhi-
mov [6, 7]. The second important thing is that
when beets are grown in a non-seeded man-
ner, it is able to absorb mois- ture and heat
from early spring.This allows 2-3 times more
nutrients in the soil than the normal method,
resulting in rapid growth of the beetroot and
facilitating the rapid and smooth transition of
the phases to the formation (Table).

From the table data, it is clear that dur-
ing the cultivation of non-seeded beet, the
growth and development phases occur almost
20-25 days earlier than the usual method,and
this affects their fertility and seed quality.Field
productivity was 71-76%, 77-82% seedless,
seedling yield was 14,0-15,0 centners / ha, and
seedless method was more than 26,0-27,0 cent-
ners / ha.The most important thing is that the
seedling time of sowing is only 9-10 months.
From this we can conclude that the use of inno-
vative technologies implemented in agriculture
in recent years can be considered as one of the
ways to increase the yield and quality of seeds
and root crops in different climatic conditions.

Generally, experiments with seedlings
and without seedlings planting on all repre-
sentatives of root crops show that the method
of growing seedlings is more versatile than
planting with seedlings.Particularly, the latest
technologies in various soil and climatic condi-
tions of the Ukraine, Belarus, Russian Federa-
tion and other countries have shown that high
quality seeds can be obtained from plants in
different soil and climatic conditions. Under-
standing the importance of these methods, the
authors based on the introduction of the results
of scientific research on beet root and effective
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seed production systems.Therefore, nowadays,
high-yielding seeds and high-yield seeds are
achieved in agriculture as a result of the intro-
duction of high-tech technologies in agricul-
tural areas of the soil.

Conclusions

1. In the conditions of irrigated meadow-
gray soils of Zarafshan oasis, the average
annual temperature is 15.5°C degrees, the
average temperature is 10 °C, the period is 212-
218 days, the relative humidity is 56.0%, the
total annual precipitation is 337.5-509.7 mm. It
was found that the growing season of winter is
45-56 % and the amount of spring precipitation
is 71-82 mm.

2. As a result of delays in sowing of beet
seeds, the germination rate increased by 7.0%
compared to the control variant of 83 varieties
of Uzbekistan, the number of seedlings over-
wintered by 12-14 %, root diameter 3.9 cm, the
number of leaves per bush 11 leaf level 361,
0 cm?, mass up to 80.0 grams, sugar content
in root vegetables decreased by 1.6 % and dry
matter content decreased by 2.7 %.

3. It has been observed that with the in-
crease of seed sowing norms, the plant over-
wintering rate increases, spring development
accelerates rapidly, seed formation is delayed
with the shortening of the interfacial growth
period. Depending on the sowing period and
norm, it was found that as a result of increas-
ing the sowing norm from 120-130 thousand
units to 140-150 thousand units / ha, the dura-
tion of the growing period was reduced to 14-
16 days, and the yield decreased by 6.3-8.5 t/
ha on average.

4. In the structure of seed beet yield, the
number of branches per plant and the number
of seed grains decreased due to the increase in
sowing norms and the delay in sowing. Seed
yield per bush at an acceptable sowing time
and rate increased by an average of 18.5-
25.8 grams, the amount of quality seeds with
a fraction of 4-5 mm increased by 65.0%, the
mass of 1000 seeds increased by 21.4 grams
and the germination rate 91.0 percent.

5. As a result of the study, the root mass
was 1; The average sowing period for Sep-
tember 15 and 30 was 250.2: 220.1 and
180.3 grams, the leaf'yield was 205.0: 167.6 and
125.0 grams, and the amount of sugar and dry
matter in them was 10.3 and 13, respectively. ,
8%, 10.7 and 14.2% in the second, and 9.2 %
of sugar and 11.4% of dry matter in the root
crops sown on September 30, ie a significant
decrease in germination of seeds formed by
sowing in the late period.

6. In case of lack of vitamin and succu-
lent fodder, livestock should be fed 3.9-5.8 t /
ha due to processing of hay beet at different
times, the number of plant bushes planted and
germinated in different periods, and the unifi-
cation of the number of plant bushes in excess
of the norm before harvest. was able to provide
the unit.

7. Formation of maximum seed yield of
27.5 ts / ha, sowing period September 1, norm
20 seeds per 1 meter (11 kg /ha), 8-9 plants per
1 meter after sowing (120.0 thousand bushes /
ha) The average yield was 6.3-8.5 t / ha more
than in the 15th and 30th of September.

8. The highest cost-effectiveness indicators
are 1 m on September Ist. It was found that
the cost per hectare was 1,188,000 soums, the
net profit was 13,545,000 soums, the yield was
114.0 percent, and the price of 1 kg of seeds
was 4,980 soums. These economic indicators
were found to be 2.5-3.0 times higher than that
of traditional beet cultivation.

9. Irrigated meadows of Zarafshan oasis
in the conditions of gray soils are sown from
seeds without seedling method, which is tradi-
tional in the practice of beet sowing, to grow
a resource-efficient high-yield and low-cost
seed crop:

Sowing of seeds of 83 varieties of Uzbeki-
stan in autumn, in the 1st decade of September
at the rate of 20 seeds (11 kg / ha) per 1 me-
ter with a width of 70 cm between rows and
obtaining 180-200 thousand seedlings, single
quality transfer after winter to harvest and 1 It
is recommended to leave 8-9 seedlings per me-
ter, ie 120 thousand bushes per hectare.
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IMPROVING UNIVERISTY STUDENT’ FINANCIAL LITERACY
Berezin D.T.
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The level of students’ financial literacy is analyzed. It was found that for a significant part of students, issues
related to the rights of consumers of financial services are difficult to understand. Most students have fragmented
ideas about most institutions of the financial market; models of proper interaction with financial organizations have
not been developed. The situation is complicated by the fact that students do not have the necessary skills to protect
the rights of consumers of financial services. There is a lack of trust in the main financial institutions, primarily
non-banking credit organizations and investment institutions. Boys and girls, in a different way, have not developed
the skills of personal long-term financial planning. Girls are more likely than boys to have a low level of financial
discipline. A significant part of students does not show interest in pension legislation. In addition, the majority of stu-
dents do not have a developed strategy for creating their future material well-being. As part of the study, a survey of
teachers from several universities was carried out. It was revealed that a significant part of teachers is characterized
by paternalistic practices. The paternalistic positions of teachers do not contribute to the development of skills of stu-
dents in responsible behavior for their personal financial decisions. Based on the results of the study, measures aimed
at improving financial literacy and the level of personal well-being of students, including teachers, are proposed.

Keywords: financial culture, financial attitudes, financial knowledge, financial behavior, students, universities

The relevance of research

Recently, an increasing number of posi-
tional experts note that in the country there
is an increase in the number of people with a
low level of basic financial knowledge, as a
result there is an increase in past due loans,
the growth in the number of criminal cases
initiated in the field of mortgage, a drop in the
quality and standard of living of the popula-
tion and several others negative trends. The
results of numerous sociological studies dem-
onstrate that short-term financial planning, in-
ability to adequately assess risks, a desire to
live upon the dreams, etc., are characteristic
of many groups of country population [1, 2].
The problem is becoming more complicated
by the fact that these trends are observed
among a well-educated part of the population,
among students, which indicates problems
with financial education in universities and
economic socialization in general.

Purpose of the study

Based on the above, we conducted a socio-
logical study to analyze the financial literacy of
university students, and to develop proposals
aimed at improving the personal well-being of
citizens, especially youth.

Empirical base of research

In 2018-2019 the survey was conducted for
the students of:

— Yaroslavl State Pedagogical University
named after K.D. Ushinsky (YSPU);

— Yaroslavl State University named after
P.G. Demidov (YSU);

— Yaroslavl branch of the Moscow State
University of Railways of Emperor Nicholas I1

(after all associations — a branch of the Russian
University of Transport (MIIT));

— Oryol branch of the Russian Presidential
Academy of National Economy and Public Ad-
ministration (RANEPA).

Quota sampling. A sample of n = 886. Var-
iable quotas: gender, age, university.

A series of biographical interviews of stu-
dents n = 10 were organized.

In-depth interview of teachers n = 20.

Survey of positional experts, n = 10.

A secondary analysis was carried out on
the basis of data and publications of the results
of studies carried out by the Institute of Sociol-
ogy of the Federal Scientific Research Center
for Science and Technology of the Russian
Academy of Sciences (Moscow), Russian Pub-
lic Opinion Research Center (VTSIOM).

Author hypotheses

1. Most students have fragmented ideas
about most financial market institutions; mod-
els of proper interaction with financial organi-
zations have not been developed.

2. There is a lack of trust in the main finan-
cial institutions, primarily non-banking credit
organizations and investment institutions.

3. Boys and girls equally have undevel-
oped the skills of personal long-term financial
planning.

4. Girls are more likely than boys to have a
low level of financial discipline.

5. The majority of students do not have a
developed strategy for creating their future ma-
terial well-being.

6. A significant part of students does not
show interest in pension legislation.

The methodological basis was the scientific
works of Baburkin S.A., Koryakovtseva O.A.,
Lymarev A.V. [3, 4, 5].
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Results of the study

First, we studied how our respondents as-
sess their level of financial literacy (Table 1).

Table 1
Answers to the question: “How do you assess
your level of financial literacy?”
(in %, of the number of respondents)

Answers Students, n = 886

Male Female

n=376 n=>510
As excellent 12 8
As good 37 19
As satisfactory 31 42
As unsatisfactory 20 31

Girls rate their level of financial literacy
lower than boys. At the same time, it was es-
tablished that the older students are, the higher
they evaluate their level of financial literacy.

Considering the fact that 20 % of boys and
31% of girls do not assess their level of finan-
cial literacy satisfactorily, we decided to ana-

lyze how students increase their level of finan-
cial literacy (Table 2).

82 % of boys and 70 % of girls said that they
mostly learn about the main economic and finan-
cial events in the country and in the world from
television news of the first channel or from a
news feed on social networks. At the same time,
this group of students indicated that they would
learn about what is happening in the world of
finance and economics only if they accidentally
turned on the TV and saw news that reviewed
economic news or accidentally saw information
in a news feed on a social network.

At the same time, only 12% of boys and
8% of girls indicated that they are tracking this
news purposefully.

The most famous channel for respondents,
after the news, is RBC, it is watched by 34 % of
boys and 37 % of girls. This category of people
is primarily interested in news about exchange
rates and stocks, only 12 % of young men and
8% of girls indicated that they look at forecasts
and analysts’ comments about the develop-
ment, and the state of affairs in Russian and
world stock exchange systems.

Table 2

Answers to the question: “Do you increase your level of financial literacy? If so, how?”*
(in %, of the number of respondents)

Answers Students, n = 886
Male | Female
n=376| n=510
From time to time (by chance) I watch and listen to the news of the first channel on TV orread| 82 70
a news feed on a social network
I watch RosBusinessConsulting TV channel (RBC) about exchange rates 34 37
Interested only when trying to use any financial product 21 28
I do not improve my knowledge of financial matters 17 28
I know purposefully about economic and financial events in the country and in the world from| 12 8
the news feed, any social networks, from the television news of the first channel
I watch RosBusinessConsulting (RBC) forecasts and comments of analysts about financial| 12 8
markets (stock, derivatives, foreign exchange, money, capital markets)
As a reference book I use one of the books on improving financial literacy: 11 6
— Schaefer B. The path to financial freedom;
—Kiyosaki R. Cash flow quadrant;
— Clayson D.S. The richest man in Babylon;
— Rittenhouse L. Buffett — to investors. A guide to materials from Warren Buffett’s correspond-
ence with Berksh Fund shareholders;
— Savenok V. Million for my daughter. A step-by-step accumulation plan. Natural laws in business;
— Paranich A.V. Personal financial plan. Instructions for compilation;
— Konash D. Save and increase. How to correctly manage your savings profitably.
I am interested in how to get a loan 10 36
I am interested in how pension savings will occur, and I am interested in how to control these| 5 -
pension savings
Other 5 7

Note: *The total percentage in the vertical might be more than 100, because respondents could

indicate several answers.
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It was established that the higher the level
of well-being of the student’s family (his/her
parents), the more systematically and pur-
posefully he/she monitors news in the field
of finance.

Answering to an open question in the ques-
tionnaire on the handbook, respondents most-
ly mentioned one of the top 10 books sold in
well-known bookstores. Verification questions
in the questionnaire made it possible to estab-
lish that many of the books surveyed indicated
as a handbook, only by the fact that they were
heard and in order to impress, which is inter-
preted as a desire to show oneself as a modern
enough (trendy) and educated person.

It was found that students from the group
of respondents rated their level of knowledge
as “excellent” and “good” to a greater degree
tend to increase their level of financial literacy,
unlike students who assess their knowledge as
“satisfactory”.

Further, we would like to provide data on
the material condition of the families of our re-
spondents (Table 3).

Table 3
Level of material well-being
(in %, of the number of respondents)

Answers Students, n = 886
Male Male
n=376 | n=376

No, sometimes I have to borrow 55 47
from relatives and friends
Yes, I have enough money for 17 22
everything and even remains
Yes, I have enough money for 8 6
all needs
Yes, I have enough money, but 7 12
with difficulty
No, I save and refuse buying 7 8
everything in myself
Other 6 5

Most students have a discrepancy in the
level of consumption with existing incomes,
since 55% of boys and 47% of girls periodi-
cally borrow money from relatives and friends.

Next, we analyzed whether students, espe-
cially the poor ones, are trying to improve their
level of material well-being. For this reason,
we were primarily interested in whether stu-
dents earn extra money in their free from study
time? (Table 4).

As can be seen from the survey, 69% of
boys and 30 % of girls do not work in their free
time. 14 % of boys and 20 % of girls who indi-
cated that they belong to low-income groups

of the population, despite their financial situ-
ation, do not seek to find additional system-
atic income.

Table 4
The answer to the question:
“Which group of students would
you most likely associate yourself with?”
(in %, of the number of respondents)

Answers Students, n = 886
Male | Male
n=376 |[n=376

Do not receive a scholarship and| 69 30
do not earn extra money (live on
the money of their parents, on the
income of the partner)
Receive only a scholarship 14 33
Receive a scholarship and earn| 11 17
extra money in the free time from
basic studies
Do not receive a scholarship, but 6 20
work in the free time

It was established that students from
wealthy families are able to live within their
means to a greater extent than students from
low-income families. So, all students from the
group of wealthy respondents indicated that
they have financial reserves in case of unfore-
seen difficulties. Very rarely borrowed and pre-
fer not to lend to anyone, when buying a prod-
uct or service, analyze alternative offers.

Next, we studied whether students carry
out long-term budget planning (Table 5).

Table 5
The answer to the question: “Do you carry out
family budget planning for the long term?”’
(in %, of the number of respondents)

Answers Students, n = 886
Male | Male
n=376| n=376

I save money to buy an apartment - -
I save money to buy a car 6 17
I save money for a wedding - 6
I'save money so that I can support - -
my children right after their birth
I save money for the education of | - -
children
I am interested in what the future| 5 -
pension is made of

Only 6% of boys and 17% of girls save
money to buy a car. Only 5% of young men
are interested in the mechanism of forming
a pension.
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Next, we analyzed whether the parents of
students carry out the planning of the family
budget for the long term (Table. 6).

Table 6
The answer to the question:
“Do your parents carry out family
budget planning for the long term?”*
(in %, of the number of respondents)

Answers Students, n = 886
Male | Male
n=376| n=376
Parents save money to improve| 12 15
their living conditions
Parents save money to buy an| 5 10
apartment for their children
Parents save money to buy a car| 12 9
for themselves or to change a car
for a new one
Parents save money to buy a car| — 5
for their children
Parents save money for their chil-| — 17
dren’s wedding
Parents save money for the birthof| 6 7
their grandchildren
Parents save money to educate| 6 12
their grandchildren
Parents are interested in what the| 33 53
future pension is made of, and
save money for their life after re-
tirement

Note: *The total percentage in the vertical
might be more than 100, because respondents could
indicate several answers.

As can be seen from the answers, only 17 %
of the girls said that their parents save money
for the wedding. 6% of girls save money for a
wedding on their own (Table 5). 5% of boys
and 10 % of girls indicated that parents save up
money to buy an apartment for them.

Students’ lack of need for long-term plan-
ning is associated with parental programming.
On the other hand, perhaps it might be also
linked to the lack of awareness in the field of
economics and finance? To test this hypothesis,
we further studied whether students receive vital
knowledge in the field of economics and finance
as part of their studies at the university (Table 7).

82 % of boys and 76 % of girls noted that
they do not receive the necessary economic
and financial knowledge as part of their studies
at the university. We have to look for the neces-
sary information in the media, etc. The major-
ity of 82% of the young men surveyed, 76 %
of the girls indicated that, in their opinion, they
were not given the knowledge that is actually
in demand in everyday practice.

Table 7
The answer to the question:
“Do you receive knowledge
in the field of economics and finance
as part of your studies at the university?”
(in %, of the number of respondents)

Answers Students, n = 886
Male Male
n=376 |n=376

Necessary economic and finan- 82 76
cial knowledge is not given.
I have to look for the necessary
information in the media, etc.
I get the necessary knowledge 12 8
Knowledge is given in the field 6 16
of economics, including in the
field of finance, but it is clearly
not enough

Next, we found out which financial institu-
tions our respondents faced in their life activi-
ties. It was found that over the past year, 11 %
of boys and 17% of girls tried to take a loan
from the bank. 18 % of boys and 19 % of girls
applied for financial assistance to microfinance
organizations, and more than once. A signifi-
cant part has a negative attitude towards finan-
cial institutions. The lack of trust in the main
financial institutions, primarily non-banking
credit organizations and investment institu-
tions, is directly associated with students with
personal negative experience or with nega-
tive experience gained by their parents and
acquaintances. A significant part of the girls
noted that they can not discipline themselves
financially. Typical answer for an open ques-
tion in the questionnaire is: “/ tried to con-
trol my income and expenses. Either to write
down my income and expenses in a notebook,
or set the framework for expenses in Sberbank
online, but at the end of the month, no matter
how [ control my expenses, I have to borrow
all the time either from my mother or from
my boyfriend”.

As part of the survey, we invited re-
spondents to undergo testing to identify the
level of knowledge in the field of economics
and finance.

As a result, it was found that 65 % of boys
and 82% of girls have poor ideas about the
main types of deposits in the bank. 23% of
young men could not even write the types of
deposits in the bank. Only 12% of boys and
18 % of girls were able to correctly list all the
features of the demand deposit and term depos-
it. Only 76 % of boys and 59 % of girls know
about the essence of state employment policy.
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It was established that the respondents did
not learn the issues related to insurance well
enough. 45% of boys and 52 % of girls know
about personal property insurance. Only 23 % of
boys and 21% of girls have an idea about bor-
rower liability insurance for loan repayment.
Most of the respondents 87 % believe that the
standard of living of the population is deter-
mined by the level of wages, that is, they believe
that wages must be constantly increased. And
they don’t understand that the level and quality
of life is determined primarily by the growth in
the production of goods per capita.

It is gratifying that students have excellent
knowledge of such concepts as GDP, GNP,
IMF, and WTO. A fairly high level of knowl-
edge was found among students in the field
of state budget formation. Also, a high level
of theoretical training on issues related to the
types of state social security for the low-in-
come population (benefits, etc.).

The respondents have fragmentary ideas
about modern forms of remuneration, as well
as piecework and time wages. Students were
unable to indicate how direct-piece-work wage
differs from bonus one, and also to list how
simple-time-wise wage differs from time-bo-
nus one.

In the field of business and entrepreneur-
ship, respondents have a good theoretical back-
ground in terms of the nature of entrepreneur-
ship, classification of entrepreneurial activity,
and what is pleasantly surprising, good knowl-
edge of the legal forms of entrepreneurial ac-
tivity. On the other hand, students do not have
sufficient knowledge of the sources of financ-
ing a business. The situation with knowledge
in the field of small business is even worse.
If the majority of students clearly define the
difference between small and medium-sized
businesses by the number of employees, the
advantages and disadvantages of small busi-
ness could not be fully listed. Respondents
were also unable to list in detail the specifics
of small enterprises according to the purpose
of the products, by the features of the work.
Only 11% of boys and 6% of girls listed all
the benefits to the state and society from small
enterprises. 10% of boys and 7% of girls were
able to list all forms of state support for small
businesses. Half of the respondents have super-
ficial knowledge of the basic economic indica-
tors of the company. 33 % of boys and 25%
of girls do not have a proper understanding of
explicit (accounting) and implicit costs. Excel-
lent knowledge of the company’s costs in terms
of resource consumption (fixed and variable)
was discovered.

Very superficial knowledge of the stock
market was revealed, in particular more than
half of the students do not have knowledge of
pricing in the stock market. And again, it can
be noted, despite ignorance in one sphere, ideal
knowledge in the other one suddenly appears.
So, the vast majority of students have a clear
idea of the types of shares.

56 % of boys and 37 % of girls have knowl-
edge in marketing and management.

Next, we analyzed whether students are giv-
en the necessary skills in the field of econom-
ics and finance as part of the development of an
educational program at a university (Table 8).

Table 8
The answer to the question:
“Do you receive the skills and abilities
necessary in the field of economics
and finance as part of your
studies at the university?”
(in %, of the number of respondents)

Answers Students, n = 886
Male Male
n=376| n=376

Necessary skills and abilities are| 80 75
not given
I am able to protect my rights if | 8 15
they are violated
I can search and find the neces- 6 5
sary information in the financial
market
I am able to analyze a loan agree- - -
ment, etc.
I can compare offers from differ- 6 5
ent companies
I am able to calculate my future - -
retirement
Other skills

As can be seen from the survey, a signifi-
cant portion of students 80 % of boys and 75 %
of girls do not receive the necessary skills in
the field of economics and finance. The situ-
ation is even worse if we consider the level of
literacy among students in secondary schools.
In particular, a sociological study conducted
among students of secondary schools No. 11,
12, 22, 36, 43, 44, 51, 55, 60, 80, as well as
students of the gymnasium 1, 2 and 3 of Ya-
roslavl in the period 2015-2017 years showed
that “students have a low level of knowledge in
the field of economics, including a low level of
financial literacy, which is particularly associ-
ated with parental programming. In a signifi-
cant proportion of students, parents adhere to
paternalistic practices” [6].
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The conclusion is as follows. It is a must to
ensure the necessary (basic) level of financial
literacy of students at school and to contribute
to the development of models for proper inter-
action with financial organizations.

Already as a response to the situation at the
end of 2017, the Government of the Russian
Federation approved the Strategy for increas-
ing financial literacy in the Russian Federation
for 2017-2023. [7]

Then, as researchers, we were interested in
whether students are satisfied with the quality
of teaching at the university. Since a number of
problems in the development of material in the
field of economics can be compensated for by
teaching methods. 89 % of students explained
that teachers of economic disciplines are flu-
ent in the material. When expanding the topic,
multimedia accompaniment is used. Tradition-
ally, teachers give problem lectures, lectures
together (assistant professor and assistant),
lectures in the form of press conferences. Stu-
dents indicated that all professors in economic
disciplines had a degree or academic title.

Below we give the opinion of teachers. Ab-
solutely all teachers noted that they are actively
using in the educational process the following
methods as:

— the problem lecture;

— the lecture-visualization;

— the lecture with pre-planned mistakes;

— the lecture in a form of press conference;

— the lecture together.

Teachers explained that universities pro-
vide the following necessary skills, in particu-
lar the ability:

—to search and find
information;

— to study independently;

— to control yourself;

—to work in a team,;

— to communicate with a variety of people;

— to work under the guidance;

—to speak in public;

— to work on an interesting project;

—to set a goal.

Teachers noted that they would like to
increase their literacy in the field of finance,
but low wages (you have to take additional
hours in other departments, etc.), workload on
educational-methodical, organizational-meth-
odological, educational work does not allow
you to complete training more often than it is
scheduled. In addition, many continuing edu-
cation and retraining courses require additional
financial costs. It is gratifying that the teachers
from YSPU indicate that the university sys-
tematically provides conditions for improving

the necessary

the level of qualification. At the same time, the
management of YSPU purposefully allocates
funds for advanced training.

Then the teachers were asked to take a test,
in which it was supposed to identify what strat-
egies they adhere to in their daily practices, as
well as to identify their attitude to paternalism.
As a result, it was found that a significant part
of teachers are characterized by paternalis-
tic practices.

Below we give the opinion of position-
al experts.

Positional experts explained that, unfor-
tunately, not all universities currently provide
a high level of knowledge in the field of eco-
nomics and finance, but there are already some
universities that actively increase the level of
financial literacy outside the framework of
mastering the main educational program. For
example, in the Institute for the Development
of Personnel Potential at YSPU, in addition
to university education, students are invited
to undergo training in additional educational
programs for professional retraining, which
students actively seek to take advantage of.
As a result, by the end of their studies at the
university they have additional skills and abili-
ties necessary for modern life. Experts pointed
out that it is important to move away from the
paternalistic position in the higher education
system. According to them, paternalism works
well only in secondary school.

Below, we would like to give some state-
ments from the biographical interviews of
our students.

Alexey, 22 years old, 4-year student.

“I just can’t understand how to live within
your income. Very often I buy a lot of things,
which I do not need subsequently. I heard a
lot about the fact that it is rather common to
have a lot of loans, but the university does not
teach how to take a credit, they do not give the
skills of personal long-term financial planning.
I heard about continuing education and retrain-
ing courses. There are interesting programs
there, in particular, those programs that are re-
ally in demand in life are offered, but I don’t
have the money to study there.”

Anna, 22 years old, 4-year student.

“I entered this university by accident.
I thought that it would be easy to study, since
I will receive a humanitarian education, not a
technical one. It’s not interesting in the class-
room, the information that I need, the skills that
I need, I don’t get here. You have to sign up
for various trainings at your own expense. ['m
afraid to speak publicly. I feel shy to defend
my interests in the store or in the market. In ad-
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dition, I miss legal knowledge. The university
gives only superficial theoretical knowledge in
the field of law. And I really need the skills to
protect my rights in the field of consumption of
financial services”.

Egor, 21 years old, 3-year student.

“I thought that higher education would be
useful to me. My parents really wanted me to
have a university diploma. I attend lectures and
seminars, but they teach me things that I will
never need in my life. Therefore, I want to take
out documents from the university and find a
job, but I’'m afraid that they will take me to
serve in the army”.

As can be seen from the biographical inter-
views, students realize that they lack the neces-
sary knowledge, skills and abilities in the field
of economics and finance, but they do not have
the resources with which to effectively com-
pensate their gaps.

Conclusion

During the study, all the author’s hypothe-
ses were confirmed, except for one: “Boys and
girls do not equally have the skills of personal
long-term financial planning.” According to
the results, it was found that girls are more se-
rious about their future and to a large extent
tend to have financial reserves, or not to save
up reserves and spend all available funds on
everyday life, but only because of the fact that
we are sure of guaranteed support from rela-
tives in the future (there are already reserves
and financial savings of the family).

In order to create conditions for further
improving the financial literacy of students, it
is necessary:

—to conduct sociological monitoring in
order to analyze financial literacy among stu-
dents, as well as to monitor how the strategy
of the Government of the Russian Federation,
approved in 2017, contributes to the personal

well-being of citizens, as well as promoting the
development of the financial market;

— for all-Russian public organization to the
society “Knowledge”, to actively interact with
various social organizations, including with
universities in the field of improving finan-
cial literacy;

—to provide for special courses in the cur-
riculum within the framework of which it is
possible to form the necessary competencies in
the field of economics and finance;

— the paternalistic positions of teachers do
not contribute to the development of skills of
students in responsible behavior for their per-
sonal financial decisions. For this reason, it is
necessary to create conditions for systematic
advanced training in the field of economics
and finance. To do this, either send the lead-
ing universities of the country, for example, to
Moscow State University, MGIMO, MGTU,
RUDN, HSE, St. Petersburg State University,
etc., or invite professors from these universi-
ties to conduct open lectures at universities of
the Yaroslavl region.
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MATEPUAJIbI XII MEXYHAPOJHOM CTYJEHYECKOI HAYUHOI KOH®OEPEHLIMN
«CTYIEHYECKHUII HAYYHbBIA ®OPYM 2020

IIENEJIb, TOHYEHKO, MATZTAJIMHOBA:
HOBOE O BEJIMKOU OTEYECTBEHHOUM BOUHE 1941-1945 I'T.
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B nanHOl cTaThe BIEpBBIC NPOBOAUTCS HAYUHBI CPAaBHUTCIBHBIM aHaNIU3 3 JIUTEPaTypHBIX IMPOU3BEC-
Huit pazianunbix aBropos (A.Jl. Ilenens, M.A. [lonuenko u M. MarnaaiHoBOM), /1€ MOBECTBYETCS O HEU3BECT-
HBIX CTPAHHUIAX U HEOXKMJIAHHBIX pakypcax Bemukoit OreuectBeHHOM BOMHBI 1941-1945 rr. AKTyalbHOCTb CTaThbH
npugaet ob6uiei, 75-netue Ilobenst Hax ¢ammcTtckoil ['epmanuneii. Haydnas HOBHU3HA 3aKiIIOUaeTcs B TOM, 4TO
B CTaThe HCCICAYIOTCS KHUTH 3 Pa3HBIX aBTOPOB, B KOTOPHIX MOKA3aHbI HEOKUIAHHbIE X MAJIOU3yYCHHBIC ACTICKTHI
Benukoit OreuectBeHHOM BoiiHbI 1941-1945 110 Kpome Toro, HayuHas HOBU3HA CTaTbU 3aKIIFOYAeTCs B TOM, YTO
BIIEPBEIC IPOBOJUTCS CPABHUTEIBHBIHM aHATN3 9TUX aBTOPOB, IPHHAIEKAIIHX K PA3IHIHBIM IIOKOJICHUSIM, HO H30-
Opaskarolux OiHO siBIeHHe — Benukyio OreyecTBeHHy0 BoiiHy 1941-1945 rr. u ee nocnencTBus. SIpkue JIMUHOCTH
Ka)kJI0r0 M3 Icaresiell HalluTh OTpajkeHHe B KaxJ1oM M3 npoussesienuid. Eciu B kuure A. /1. lllenens ropoputcs
HETIOCPECTBEHHO O AESATEIBHOCTH JASTCKOrO MapTH3aHCKOro orpsna «Poxuuay B 1941-1945 rr., TO B IpUKIIIOYEH-
YECKOH, OCTPOCIOKeTHOM KHUre Mapun MarnanunoBoit «/leru nepecrpoiiku. [IpenynpexaeHuey aHamu3upyercs
OTHOIIEHHE K BeTepaHam Bemnnkoit OteuecTBeHHOM BOMHBI 1941-1945 rr. B «otuxue 90-e» rojsr XX Beka. A B poma-
He M.A. Jlonuenko «OTpedeHney» IpOBOIUTCS Iapajulelb Mexay Bemukoit OtedecTBenHOMH BoiHOI 1941-1945 rT.
1 BoiiHOIi Ha JlonOacce. ABTOpP IIPUXOAUT K BEIBOAY, YTO BCE TPH KHUTHU 3aCTyKHBAIOT BHUMATEIBHOTO IPOUTCHHS.

Kurouesble ciopa: enens, Llenens Asnexkcanap JAmurpuesny, Bemkas OteyecTrBeHHast BoiiHa 1941-1945 rr.,
JuMTeparypa, Memyapbl, Mapusi Jlonuenko, Mapust Marga/iuHoBa, TBOPYECTBO, KYJIbTYpa,
BbIIAIOLIHNIiCSl MUcaTeNlb, pycckasi auTeparypa XX Beka, pycckasi auteparypa XXI Beka

SHEPEL, DONCHENKO, MAGDALINOVA:
NEW ABOUT THE GREAT PATRIOTIC WAR 1941-1945

'Kosorukova M.IL., 2Barinov V.R.
'Russian Economic University named after G.V. Plekhanov, Moscow, e-mail: maki2 1@bk.ru;
’Moscow Polytechnic University, Moscow

This article is the first to conduct a scientific comparative analysis of 3 literary works by various authors
(A.D. Shepel, M.A. Donchenko and M. Magdalinova), which tells about unknown pages and unexpected
perspectives of the Great Patriotic War of 1941-1945.. The relevance of the article is given by the jubilee, the 75th
anniversary of the Victory over Nazi Germany. The scientific novelty lies in the fact that the article examines the
books of 3 different authors, which show unexpected and little-studied aspects of the Great Patriotic War of 1941-
1945. In addition, the scientific novelty of the article lies in the fact that for the first time a comparative analysis of
these authors, belonging to different generations, but depicting one phenomenon — the Great Patriotic War of 1941-
1945, is carried out. and its consequences. The bright personalities of each of the writers are reflected in each of
the works. If AD Shepel’s book speaks directly about the activities of the children’s partisan detachment «Rodinax»
in 1941-1945, then in the adventure, action-packed book by Maria Magdalinova «Children of perestroika. Warning
«analyzes the attitude towards the veterans of the Great Patriotic War of 1941-1945. in the «dashing 90s» years of the
twentieth century. And in the novel by MA Donchenko «Abdicationy a parallel is drawn between the Great Patriotic
War of 1941-1945. and the war in Donbass. The author concludes that all three books deserve a careful reading.

Keywords: Shepel, Shepel Alexander, the Great Patriotic war of 1941-1945, literature, memoirs, Maria Donchenko,
Maria Magdalinova, creativity, culture, an outstanding writer, Russian literature of the twentieth century,
Russian literature of the XXI century

B 2020 romy ucnonusierca 75 net IloGe-
el B Benmkoit OtedectBenHo# BoitHe 1941-
1945 rr. van damuszmom. Becy mup, Bce co-
3HATEJbHOE YeIIOBEUYECTBO OTMEYaeT roOmIei
910l mobenpl. M 3TO0 moKasbiBaeT HEOOXOAU-
MOCTb OOpaTUThCSI K UCTOPUH, OCBETHTH BCE
Oenple TSATHA BOWHBI, MO-HOBOMY B3IVISIHYTh
Ha COOBITHS BOWHBI W €€ TOCIeACTBUA [I,
c. 147]. HeoOxomqumMo HE TOJBKO TMEPEOCMBIC-
JUTh KIACCHYECKHE MPOM3BEICHHS 00 HSTOM
BOIHE, HO ¥ NPOAaHANIN3UPOBATh HOBOE, HAIU-
CaHHOE B MOCJIECIHHUE TOMBI.

Henpro 3TON CTaThbU SIBISIETCSI HAYYHBIH,
CPaBHHUTENBHBIN aHanmu3 3 BBINAIONIUXCS XY-

JIOKECTBEHHBIX TPOM3BENICHUH, HAIMCaHHBIX
B MTOCJICZIHHE TOMIBI OMHUCHIBAIOIINX PA3ITNIHBIE
MaJIOU3BECTHbBIE PAKYPChI 3TOM BOMHBI.

AKTyaJIBHOCTB CTarbu HO)I‘IepKI/IBaeT
00MIIEH 1 HEOOXOAMMOCTE B IO/ IOOHIIES MO-
Oenpl B Benukoit OreuectBeHHO BoiiHe 194 1-
1945 IT. OTKPBITE BCE HEU3BECTHBIE CTPAHMIIBI
Cpa)KeHHIA, KOTOpHIE eIé 10 CHX TIOp MUMEIOT-
CS U TIEPEOCMBICTUTH, TIO-HOBOMY IIPOYECTh
ee MOCJIEJCTBUS, € OTPAKEHHUE B JIMTEPATYPE
Y UCTOPHYECKYIO CBSI3b C Pa3IMYHBIMU JPYyTH-
MH smoxami [2, c. 191].

Hay4ynass HOBW3HA CTaThu 3aKIIIOYAETCS
B TOM, YTO BIIEPBBIC JA€TCA CPABHUTEIHHBIN
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aHaATN3 XyHOKECTBEHHBIX MPOU3BEICHUHN, MO-
CBAILICHHBIX  MAaJIOM3yUYCHHBIM  CTPaHHUIIAM
U acmekTaMm 3Toi BouHbI [3, c. 16]. UcTtounu-
KOBOW 0a30i JaHHOTO WCCIIEOBAHUS SIBIIS-
I0TCA 3 TPOM3BENEHUS, KaXI0€ W3 KOTOPBIX
3aCIIy’)KMBAeT  OTNIEIBHOTO, BHUMATEIBHO-
TO MIPOYTCHHUS.

MarepuaJjbl 1 MeTOAbI HCCJIETOBAHMS

UroObl MPOBECTH HAYYHBIH CPaBHUTEIb-
HBIA aHaJM3, HEOOXOIUMO CHauana OXapakrTe-
pHU30BaTh KQXKIYIO U3 3TUX 3 KHHT.

OnHO# U3 caMBIX HHTEPECHBIX KHHT O BO-
HHEe cpeqy HOBMHOK KHIDKHBIX H3/IaTeNILCTB
2019 roga siBnsiercs kuura Anekcannapa JImu-
tpueBnya llenens «Jlerckuil mapTu3aHCKHUN
B3BOJ «Pommna»y [4]. Kazanocs 061, uTo 0 Be-
kol OrtedecTBeHHOW BoWHe 1941-1945 rr
Bce cka3aHo, HO nucarens A.Jl. Ilenens cmor
MOKa3aTh SPKyIO, HEM3BECTHYIO CTpaHHILY.
Kuura npencrasnser emie OOJBIIYIO IIEHHOCTh
U 3aCy’KMBAaeT BHUMAHUS, BO-IIEPBBIX, IIOTOMY
YTO CaM aBTOP SIBIISICTCS >KUBBIM BETEPAHOM,
YYaCTHUKOM BOWHBI, OH BOEBAII B TOM OTpSJIE
B Bo3pacte 6 JeT ¥ KHHUTa (DAKTHYCCKH SBIIS-
eTcsl ero Memyapamu. B KHuUre BOIHA IOKa-
3aHa Ia3aMu peOeHKa, MOKa3aHbl, KaK yro-
Hsu ero Opara-noapoctka B [epmanuro, Kak
yuuid Ha (poHT B 1-ii JeHb BOWHBI, 22 HIOHS
1941 rona oten u crapmunii OpaT TIIABHOTO Te-
pos. Kak packBapTHpOBaMCh HEMIIBI y TIIaB-
HOTO Tepost AoMa.

ABTOp BCIIOMHHAJI, YTO €CJH B CEJ0 MpHU-
e3KaJii KapaTein, TO BCEX MaBYMKOB CPOYHO
[IEPEOIEBAIM B JKEHCKYIO OJIEXKy W IpsTalH,
TaK XK€, KaK U CTAPUKOB M OCTABIIUXCS MY¥K-
YUH. ABTOp PEAINCTUYHO ONHCHIBAET, KakK
Kapareian pPacCTPesNBaJId LIEIbIe CEMbH, BHE
3aBHCHMOCTH OT BO3pacTa. Tak paccTpensiiu
OonpHOTO CaBBY, TOJBKO 32 €r0 TOPIBIN OTBET,
4T0 ero Oparbsi Ha (poHTEe OBIOT (hammcToB.
Paccrpensinu sxeny atoro CaBBbl, TOJIBKO 3a TO,
YTO OHA, BRIOS)KAB M3 W30l 0OHSIA TETo yOu-
TOTO MyKa.

[lokazaHo B MenpuallliuX JeTaydx, Kak
MCTHJIM JIETH 32 CBOHMX POIHBIX M OJIM3KHX.
McTuny, Kak MOIVIM: HPOKAJIbIBAIN IIHMHBI
Ha HEMEIKHX MallliHaX, MOHOKIIN TOTUINB-
HyI0 6a3y, BOPOBAIN OpYy)KHE, TpaHaThl U 60e-
MIPUTIACH] Y HEMIIEB U BHIOpACHIBaIU B OOJIOTO.
B otpsize 6110 uyTh Oombmie 10 gereit, B Bo3-
pacte oT 6 10 13 ner, UMM PYKOBOAMI MOJ-
pocTok, ogHodamuien aBHOro repos Jleo-
aun Hlenens.

O wmacmTabax AesITeTbHOCTH OeccTpari-
HOTO JIETCKOTO OTpsiia JaeT Ipe/CTaBIeHue
nepevrcieHre Toro, 4ro B 1 J1eHb JETH TO-
XUTWIN y HEMIEB: «04depeaHas CXOJKa MapTu-
3aHCKOT0 B3BOJIa COCTOSIACH HA TOM JKE MECTE.
JembsiH TipuHEC YeThIpe TPAHATHI-KOJIOTYIITKH
¥ Kydy BHUHTOBOYHBIX MaTpoH, Jlmma — omHy

TaKyo e rpaHaty u 00oiiMy narpoH, Muxona
bakym — aBe rpaHathbl U IecsTKa JBa MaTpoOH,
Bononss T'apkyma — cortHro mnarpod, JI€ns
Eropunmmn — ogny rpanaty, Muiko-IIpoxor-
4s — BUHTOBKY, ['ans — gecarok narpos, Hans
¢ Coneil — oqny rpanary, Ons flueHko — aBe
000WMBI MATPOH, sl — MUHY (CKOBOPOAKY — TaK
MBI Ha3bIBAJIM 3TOT BUJ MHH), KOTOPYIO yia-
JIOCh YTalllUTh W3 Ky30Ba aBTOMOOWIISA, OCTa-
HOBUBIIErOCs y Hamed xarbl, JIE€Hs-koMaH-
JUp — aBTOMAT W JIBA Mara3uHa HaIOJIHEHHBIX
narpoHamu, u Ilers-repyc — aBe rpaHars» [4,
c. 66]. BoicTpenamu u3 porarku OTBIEKaJIU He-
MELIKOTO 4acOBOT'0, a CaMH BBITACKUBAJI HE-
MeIKre 00oenpumnachl.

W Bcerna HeMIbl CUMTAIN 3TO BPEIAUTEIb-
CTBO JICJIOM PYK B3POCIBIX MApTHU3aH U CUUTAs
UX BUHOBHUKAMH, CTPEJSUIM I10 JIECHBIM Mac-
CHUBaM, IJI€ T€ MPEANOI0KHUTEIHHO MPSITATUCE.
Hemupl 1 1ymats HE MOINIM, YTO UM BPEIUTH
OTpsAIl U3 MOAPOCTKOB. Tak aBTOp ypaBHUBAECT
JICUCTBUS JIeTel U B3POCIIbIX.

YpoH Bpary MOXKHO HAHECTH, HE TOJBKO
Cpaxasich Ha ()pOHTE, HO ¥ CTpElsisi U3 porar-
K1 10 Hemenkod mammubHe. B xuure Ilemnens
JIaH ypOK MY>K€CTBa, MOYHO TOJIBKO TIOKETaTh,
YTOOBI €€ BKJIFOYIIIN B IIKOJIBHYIO IPOTPaAMMY.

Kuwure peanuctiuano n300paskeHbI MPOTHUB-
HUKH, HET YCIIOBHO-CXEMaTHYHOTO pa3esieHIs
Ha «IJIOXMX HEMIIEBY U «XOPOILIUX CBOMX), UTO
TOBOPUT O MAacCTEpCTBE MUCATENS U MCUXOJIO-
rusMe. Tak omucaH TOJCTBHIA HeMell, KOTOPbIH,
KOTJla TIOAPOCTKOB (B TOM uucie 15-merHero
Opara timaBHOTO Tepost MiBana) yrousum B ['ep-
MaHHIO, «3aMHTEPECOBAJICS O0IaKaMu», OTBEp-
HYJICS U HE CMOTpEJ, KaK MOAPOCTKH CIIOI3aIN
T10J] BaroH ¥ yoerasu.

[TonBuru neteit Ha BOiHE CKa3aluCh Ha BbI-
0ope UM WUMU JallbHEHIIero MyTH B XU3HH,
chopMupoBanM WX XapaKTepbl, MOMOTIA UM
caMopealin30BaThCcs B )KM3HU. BoiiHa He 3HaeT
BO3pacTa, He JIEJINT JIto/iel Ha B3pOCIBIX U Jie-
T€i, a TOJbKO HAa CBOUX M 4yXuX. B mepuon
BOWHBI I€TH OBICTPO B3POCIICIOT.

B knure Mapuu AnatonbeBHbl JlOHUYEH-
ko «OTpeueHne» BIEPBbIE B XYI0KECTBEHHOM
nuteparype Bemmkas OtedecTBeHHas BO-
iiHa 1941-1945 tr. comocTaBusieTcss ¢ BOWHOM
B HoBopoccuu. B pomane umeercst npuHIun
napajulesn3Ma, HeIMHEHHOE IOBECTBOBAHUE,
oOparHasi MMOCJIeJ0BaTeIbHOCTh B M3JIOKEHUHU
COOBITHH, pETPOCTICKTHBA.

Kawnra cocroutr u3 3 wgacreii: 1. «Kara-
crpoda», «Bpems uepseit», «I'po3a B cTenmy.
B KHure HEeT MaBHOrOo reposi, IIaBHbII repoi —
cama 3I10Xa, KOTopas JIOMaeT CyAbObl U UCIIbI-
TBIBAET IepoeB pomana [5].

IloBecTBOBaHME B KHUIE HAYMHAETCS
¢ utorast 1989 roga, xora B pe3yabTare JKeines3-
HOJIOPOXHOM KaracTpodbl mon Ao ruOHeT
oosbire 600 uenosek. Ho Bnepenu eme 60iib-
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mias karactpoda — kpymenue CCCP u crpa-
ueie 1990-¢ roapl. ABTOp MPOBOAUT Mapaie-
JM — HECIy4ailHO OJlHA W3 TVIABHBIX T'€POWHB
TpeTbei yacTu BepoHuka HOCUT TOT K€ TICEB-
moHuM — HeszaOymka, uto m maptu3anka Be-
kot OredectBenHoi Marpéna Epmummna.
W HecnyvaitHO BOE IIaBHBIX OTPUIIATEIHHBIX
repoes (A. Kemnep, M. Kannpinbir), BeicTymna-
IOIUX Ha CTOPOHE YK€ HOBOTO 3J1a, SBISIOTCS
MIPSIMBIMU TIOTOMKaMH 3¢3CcoBIEB. Bcé moBTO-
pseTcs Ha 3emiie.

KynpMuHanue KHUTM CTaHOBUTCA BO-
riHa Ha JlonOacce B 2014 romy. To ecTh jaeii-
CTBUC OXBAaTBIBACT IOHOCTh M 3pEJbIe TOJbI
ITOKOJICHUSI, OTPEKIIETOCS OT CBOETO BEITUKOTO
COBETCKOTO TPOILIOTO U B TOM YHCIE, OT I10-
oenpl Hap (hamm3MoM. TakuM 00pa3oM MBICTH
aBtopa, uro aetu 1980-1990-x rr. — getm 3a-
mnajga U B OPSIMOM, U B TIEPEHOCHOM CMBICIIC.
ABropy kHuUTH «OTpedeHUe» TNPUHAIICKUT
K 3TOMY TIOKOJICHHIO, aBTOPY OOJILHO 3a pa3Baj
CCCP, cTbIIHO 1 O0MIHO 3a CBOE ITOKOJIEHHE.
W cumBonmmvHO 3ByunT mocnenHsas (paza po-
MaHa «HO HaJIeK/1a €CThY, © MHOTHM U3 TepoeB
poMaHa ynaércs MCKyHNUThb 3Ty BUHY — uepe3
00J1b 1 KpoBb. 1 HE MeHee CHMBOJIMYHA CMEPTh
OJTHOTO W3 TNIaBHBIX repoeB lBaHa bemskona,
pPACCTpeIsIHHOTO BparaMH Ha TOM )K€ MECTe,
rme 71 rom Ha3am paccTpesiH (ammcTaMu JTio-
OuMbIil yenioBek Marpénbl — Buktop UepHsies.

«OH onsiziencs. MecTHOCTh Oblia MyCThIH-
Ha, Oeper KpyTo ciyckaicsi K peke. «l'azenb»
OCTaHOBHJIACH B BBICOKOW TpaBe 0e3 MaJIeHIIero
HaMmé€ka Ha TPONMHKY. He ObL1o TpOmBI 1 K CTO-
ABIIEMY TIOO/IaNIb CIIPaBa IMOKOCUBIIIEMYCS 00e-
JIUCKY C OOJIYIHBIIIEHCS CepeOPUCTON KPACKO.
«Ha 3tom mecte B HOsiOpe 1943 roma ka3HEH
HEMEIKO-(DaIIUCTCKIMHU 3aXBaTYMKAMH COBET-
ckuil marpuor Yepusies B.M.» Ho mnonoBuna
OyKB OCHITIaNIaCch, ¥ HAJIMHCH MTOYTH HEBO3MOXKHO
OBUTO IPOYNTATH — MUHYJIO JIBAILIATH JICBATH JIET
C T€X I0p, KaK B MOCIIEAHMIN pa3 MpHUHECa [BETHI
K 9TOMy namsATHUKY Marpéna EpMutinna.

...Conénoe connue Ilpunaru HakoHel
OTOpBaJIO CBOW OarpoBBIN TUCK OT JICHUBOM
cepoBaroit Boabl. Eciiu 061 0HO, CONEHOE COITH-
1Ie, yMEJIO YOUBIATHCA — OHO OBl YIUBHIIOCH,
[IOTOMY YTO OHO YyX€ BHJEJO TaKylo KapTH-
HYy, TpUuéM HE TaK NNaBHO — YTO CEMBIECST
onuH ron Ay ConHila, CBETAIIET0 MUILTHAP B
net? MraoBeHue. ..

Bcero cempaecsaT oauH 000pOT TIIAHETHI
TOMY Ha3aJ OHO YK€ BHJIENO0, KaK K 3TOMY 00-
PBIBY HIEN O] TylTaMU CTBOJIOB OOCOW OKpO-
BaBJICHHBIM 4YesoBeK, menTtaBmuii umst He-
3a0ynku. «l'paHEHble TUIEYH, TOpsYas KpPOBb,
MBI JKUBBI, MBI BEYHO POXKJIA€MCS BHOBb...».
CrosATh He OBLIO CHII, U OH TPUCIIOHHUIICS CITH-
HOH K TTOKOCHBIIIEHcs orpane.» [5, ¢. 412-413].

XapakTepHo, 4TO BpeMs JIEUCTBUS 3aKaH-
gupaetcs B 2015 roxy, B rox 70-netus [Todeabt

Hax ¢amuctckoli ['epmaHunell, BECHOH, B Cy-
MEBIIEM BBICTOSATH JlOHEIKe.

OpnHa W3 camblX HUHAMUYHBIX, MPUKIIIO-
YEHYECKUX KHUIL, aHTuyTonus Mapuu Marna-
nuHOBOBU «Jletn mepectpoiiku. IIpemynpex-
JICHHE», TMOCBSIIEHA TOKOJICHUIO TeX, Ybs
IOHOCTD MpHILIack Ha «auxue 1990-e» cpeau
NPOYMX 3aTparuBaeT NPOOJEeMY OTHOIICHHS
K BeTepaHaMm B 90-e, Kak MOJOAEKHU, TaK U ro-
cynapctsa [6, c. 79]. [lokazan napan Ha Kpac-
Ho#t [lmomamu 1995 roma miazamMu mMOIpoOCTKa
Huxutel @nepoBa, KOTOPHIA YBIEKAETCS BOCH-
HOW MCTOpHEH (Iaxke MYyTINBOE PyraTeabCTBO
y Hero «TaHk Tebe Ha roynoBy!», a JIOOUMYIO
JICBYIIIKY OH CpaBHUBAaeT C TaHKOM 1-34).
Manpuuk caM y4yacTBYET B Iapaje, OH BUJIUT,
KaK npouuiy Berepanbl 1o KpacHoil muomna-
I «TOYHO TUICHHBIE HEMIIbI, CrOpOsICh, IO
OpemMeHeM OOJIBIINX BO3PACTOB M MaJCHBKUX
MEHCHUH, CCYTYJISCh, TIOHYPO OIYCTHUB TOJOBBI
U s ceOe MoJ| HOTH, TOYHO TBITAsCh pas-
ISIETh TPU3paKkd OOCIIAHHBIX COIMAITBHBIX
JIbIOT U KBApTUP, TSDKEJIO IIapKas OAyTJIOBa-
TBIMH CTap4YeCKUMH HOTaMH, I 3aBOEBa-
tenmn TloGeapl. Tpuymdaropsl TONTYBEKOBOH
JTABHOCTH, IOJIAPUBIIUE MATh JECATKOB JIET
0E3BOCHHOTO MHUpPa M HE IOIyYWBIIHE JTaKe
CJI0Ba OJIaroIlapHOCTH, TOJIBKO KTO-TO C TIPaBH-
TEIbCTBEHHOU TPUOYHBI 1aJl PE3KYI0 OTMAIIKY:
MOJI, IPOXOTUTE CKOPEHl, M0 BpEMEHH He YKJIa-
npiBaeMcs. Cepo-yTOMIIEHHBIE JINIA TTOIapUITH
CTOJIBKO JIET SIPKOTO, Pa3HOLIBETHOIO MHpa, YTO
MOTOMKH YCTIENTH 3a0bITh YePHO-OCNbI KpUK
CpaxeHUW. A MHOTHE Ha MPaBUTEIbCTBEHHOU
TpuOyHE, KTO POAMIICS HAMHOTO TI03)KEe OKOH-
YyaHMs BOMHBI, TaK U COCTapUJINCh, HE y3HAB
METaJTHYECKOrO Jisi3raHbs OuTB. CropOHO-Ce-
JIble COBETCKHE MOOEANTENN B YHU3UTEIBHON
ponu mobexaeHHBIX» [7, ¢. 179].

A pen apyroro moxpoctka, Karrok Epe-
MEHKO, TO, 4YTO CTapyllka JIaCKOBO-TpOra-
TEIbHO Ha3Baja €€ «BHYYEHbKa», CMYTHIIO
1 BBIOMIIO M3 Koen: y camoi Kattok Epemen-
KO He ObUIO B KMBBIX HU 0alyllek, HU Aey-
ek [8, c. 244]. OauH ne TepondecKy morud
B BenmuKkod CTalawHTpajcKoil OWTBE, a ero Cy-
mpyra, 0alyImka, TpocilaBUiIach JOOJIECTHIO
npu 61okane Jleaunrpana. A npyroii nex, Ilo-
HoMmapeB Bacunuii MBaHOBHY, OcTalsicsl KUB
B Benukyto OreuecTBeHHy10 BoiHy. bpln xpa-
OpbiM netunkoMm, beprmun Opan, Kenurcoepr
Opai, a ymep B 1992 romy Kak BepHBIN CBIH CO-
BETCKOM JIep’KaBBbl.

W naxxe damuiIny rIaBHBIX T€POEB KHUTH,
MOJIPOCTKOB, KUBIINX B 1990-¢ roasl u co3-
JaBIIUX HeGopMalbHYIO TOANOIBHYIO TEPPO-
PUCTUYECKYIO OpraHU3allUI0 C LEIbI0 BO3PO-
nuth Poccuio B uecth repoeB BOB: Epemenko,
Kpacosckuii, [Tokpbinkun, Yaiikuna, Packo-
Ba. To ecTh MMoka3aHa MPEeeMCTBEHHOCTh U JIUC-
COHAHC IOKOJIEHUM, NOAPOCTKU — BHYKH TEX,
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kto modemut (ammusm, B 90-¢ MOKIOHSIOTCS
3aIaH0I CUMBOJIHUKE.

Pe3yabTaThl Hccie1oBaHus
U UX o0cy:KIeHne

Wrak, 03HaKOMHUBIINCH C ATUMH WHTEpPEC-
HBIMH TIPOU3BENIEHUSIMH, MOXKHO BBIJEINTH
cleayronme 0000IaIMe MOMEHTBI, TO, YTO
COCIMHSIET 3TU 3 KHUTHU: BO BCEX KHHUTax B OC-
HOBE ITOBECTBOBAHNUS I'YMaHUCTUYECKU ahoc
U MOJOKUTEIbHBIE TEPOU HAXOMATCS B LICHTPE
noBecTtBoBaHusa [9, c. 147]. ABTOpBI OmMCHI-
BalOT CJIOXKHBIN, MPOTUBOpeunBhI XX BeEK,
MePEIar0T BCE TOHKOCTH M HIOAHCHI HCTOPHYC-
CKOU 3IOXH, JUIsl aBTOPOB XapaKTepeH Iy0o-
KW TICUXOJIOTU3M B M300paXCHUU HE TOJIBHKO
[JIABHBIX, HO U BTOPOCTEIICHHBIX EPCOHAKEH.

Bo Bcex 3 kHHrax repom H300pa)KeHbI
Ha ¢$oHE B3aMMOOTHOIIECHUN Mexmy Poccueit
u ['epmanneii He TONBKO B Tiepuoa Bemukoit OT-
edyecTBeHHOW BOMHBI 1941-1945 rT., HO M mo-
clie, TaKUM O0pa3oM MMEETCS HCTOpUYECKas
nepcnektuBa nosecTBoBanuit [10, c. 141].
Kaxxaplii 13 aBTOPOB — MaTpUOT U UCKPEHHE
MEepEeKUBAET 3a TO, UTO Mpou3onuio ¢ Poccueit
-PoiuHo# B iepro BOWHBI, 1 0COOCHHO 3a TO,
KaK JKWJIH MIPEJICTABUTEIU TIOKOJICHUS OO/ IH-
TeJel B rofbl MEPECTPOUKH U TOCIe, KaK OT-
HOCHWJIMCH K TIOKOJICHUIO TIOOeIuTeNeH, K BeTe-
paHaM ux ety u BHyKH [11, c. 2].

HNwmerores u paznuuus. ABTOPBI TPOU3Be-
JIEHUH TPUHAIICKAT K PA3IMIHBIM TIOKOJIe-
HUSM U OIHKCHIBAIOT KaXIBIA TIEPUOMA CBOCH
MOJIOJIOCTH, TO, 4TO UM Ommke. lllenens — map-
THU3aHCKOE JIBIDKEHUE M YHUKAJIbHBIA ACTCKUN
OTpsAl Ha YKpauHe, MarnaauHoBa — OTHOLLE-
HHE K BeTepaHaM B «umxue» 1990-e ronpr, JloH-
YEHKO — B3aUMOCBSI3b U CPABHECHUE MPUIHMHHO-
CJIEZICTBEHHYIO CBSI3b BUAUT MExay Bennkoi
OrteuecTtBenHoM BokiHe 1941-1945 rr. u BO-
riHoi B HoBopoccuu. OmnyaroTcst M JKaHphbI:
kaura [llemens — xymokecTBeHHAs, HO OIKe
K Memyapam, MarjajauHOBONH — aHTUYTOIHS,
IKIIeH (KakK IJIaCUT JIEBHU3 MPOU3BEICHUS: «B
KHUTEC HET Mara, HO €CTh MPUKIIOYCHUSY),
JIOHUEHKO — MOTUTUYECKUN JECTCKTHUB.

CornacHO 3apaHee MPOBEAEHHBIM HC-
CIIEJIOBaHUSM, MOXHO 3aMETHUTh, HYTO pac-
CMOTpEHHBIE TPOU3BEICHUS OKa3bIBAIOT IIO-
JIOXKHUTEIbHOE BIUSHHE HAa (QOPMUPOBAHKE
OTBETCTBEHHOCTH U CO3HATEILHOCTH, TOHUMA-
HUS CBOEH TpakIaHCKON MO3UIUU CPElUd MO-
nonéxu [12, c. 43]. Takxe BaXKHO OTMETHUTb,
YTO JIaHHBIE KHUTH OKa3bIBAIOT 3HAYUTEIHHOE
BIHUSHUE Ha COXpPaHEHHE peajbHOW HCTOpHH,
npotuBocroAr e€ panbcudukarmu [13, c. 614].

BriBoabI

IIpoBeneHHBI B CTarbe Hay4dyHOE HCCIE-
JIOBaHUE TIO3BONAET CHENATh CIECAYIOIIUE
BBIBOJIBI.

1. Kauru lenens, Jlonuenko u Marganu-
HOBOH HAaIMCaHbl IPKUM SI3BIKOM, JIETKO YWTAa-
F0TCS1, OHU JIOCTOWHBI TIOMETIIEHUS B IIIKOJIEHYO
MporpaMMy U PEKOMEHAYIOTCS ISl 03HAKOM-
JIEHUS TIPEJCTABUTEISIM OOIIECTBA B BO3pacTe
20-30 mer.

2. JlanHpIE TIPOU3BEJCHHSI HEOOXOIMMO
MIPOYECTh BCEM, KTO XOUET 3HATh MpaBay o Be-
nukor OtedecTBeHHOM BoiHe 1941-1945 rr
M COXpaHUTh MaMATh O HACTOSIIEH WCTO-
puu Poccuu u ee ponm B mobene cpenu npy-
TUX HapOJIOB.

3. Bce 9Tu 3 KHUTH OBECTBYIOT 00 OTHOM
Y TOH K€ BOITHE, HO Ka)KJasi O COBEPILLIEHHO He-
OXUJTaHHOM pakypce. OT 3TOro TemMa BOWHBI
B JIUTEpAType MPHUOOPETaeT HOBOE MPOYTEHUE
U oicuM(OHNYECKOE 3ByUYaHue.

4. Jlannass pabora TpoOBelicHA HAa CTBIKE
HayK, SIBJISICTCS 3aKOHUCHHBIM HAayYHBIM WC-
CJIEIOBaHUEM W MOXET OBITh HCIIOJIb30BaHa
B paboTe (QHUIOIOTOB, KYIBTYpOJIOTOB M BCEX,
KTO HHTEPECYETCSI HCTOPUEH.
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Hownsl xene3a TpeOyroTcs A1 O0IBIUHCTBA GOPM OPraHU3MOB U SIBISCTCSI HAaHOO0JIee BAsKHBIM 2JIEMEHTOM IS
(bYHKIMI MHOTHX JKEJIE30COACPIKAIINX OSITKOB, yIaCTBYIOILINX B TPAHCIIOPTE KHCIOPOAA, KICTOUHOM JbIXaHUH, Pe-
mwmkanuy JIHK, HO B H30BITKE OHO SIBIISIETCS TOKCHYHBIM; CJIOJKHBIC PErYIITOPHBIE MEXaHN3MbI 00EeCIIEUHBAIOT €0
aJIeKBaTHBIM MeTaboau3M. [encuauH npeacraBiser co00i MenTHIHBIH TOPMOH, CHHTE3UPYEMBbIH TeaTOLUTAMHU.
OH Hrpaer BaXHYIO pOJib B PETYJISILIUN CUCTEMHOT'O )KEJIE3HOI0 TOMEOCTa3a: peryipyeT BCAChIBAHUE KEJe3a B KU-
LIEYHUKE, TaK)Ke KOHTPOJIMUPYET €ro BHICBOOOXKIECHNE U3 KIIETOK, KOTOPHIE ITepepadaThIBAIOT MIIM HAKAIUIUBAIOT JKe-
1Ie30, PEryupysi TAKUM 00pa3oM KOHIICHTPAIIMIO JKeje3a B Iia3Me. BakHble perysTopsl rerncHIiMHa U CHCTEMHOTO
roMeocrasa jesesa, BKII0YaloT KOHLCHTPALMH JKee3a B I1a3Me, 3amachl JKeie3a B OpraHu3Me, HHQEKInio U Boc-
naJjieHue, 9pUTpoIod3. HapymeHus peryisinuy rercuanHa HecyT 3a CO00it MHOXKECTBO ATOJIOTHIECKHX COCTOSHUIH.
JlucperynupoBaHHBIN TeNCHANH YaCTO HAOMIOAeTCs IPH 3a00JICBAHKSX, MTPSIMO WIIM KOCBEHHO BIUSIONIMX HAa TOME-
0CTas3 jKele3a, TAKUX KaKk aHeMUsl, TeMOXpOMaTo3, TajacceMust u ap. Llenbro aToro 0030pa sBisieTcst npecTaBlIeHue
COBPEMEHHOTO TOHHMAHHSI MOJICKYJISIPHBIX MEXaHU3MOB M CUTHAJIBHBIX IIyTeil, yU4acTBYIONIMX B KOHTPOJIE CHHTE3a
TeTCH/IMHA B TICYEHH, OCHOBHOM JIETEPMHHAHTHI KOHIICHTPAIIMI I'eNICHANHA B IIa3Me.

Keywords: hepcidin, iron, iron metabolism, ferroportin, transferrin

ROLE OF HEPCIDIN IN IRON ION METABOLISM

Zagitov R.R., Halikova R.A., Kireeva E.A., Knyazeva O.A.
Bashkir State Medical University, Ufa, e-mail: rus.zagitov.98@mail.ru,
halikovarenatal999@gmail.com, kireevarabota@mail.ru, olga_knyazeva@list.ru

Most living organisms need iron for the functions of many iron-containing proteins involved in oxygen
transport, respiration of cells, DNA replication, but in excess it is toxic;complex regulatory mechanisms ensure
its adequate exchange in our origanisms.Hepsidin is a peptide hormone synthesized by hepatocytes. It plays an
important role in the regulation of systemic iron homeostasis: it regulates the absorption of iron in the intestine, and
also controls its release from cells that process or accumulate iron, thus regulating the concentration of iron in the
plasma. Important regulators of hepcidin and systemic iron homeostasis include plasma iron concentrations, iron
stores in the body, infection and inflammation, and erythropoiesis. Disruptions in the regulation of hepcidin carry
many pathological conditions. Dysregulated hepcidin is often observed in diseases that directly or indirectly affect
iron homeostasis, such as anemia, hemochromatosis, thalassemia, etc. The purpose of this review is to present
a modern understanding of the molecular mechanisms and signaling pathways involved in controlling hepcidin
synthesis in the liver, the main determinant of hepcidin concentrations in plasma.

Keywords: hepcidin, iron, iron metabolism, ferroportin, transferrin, iron absorption, IRE

B3amsin Ha MeTabonn3M kerne3a crai u3me-
HATBCS nocise oTKpbITHs B 2001 rogy 25 —amu-
HOKHCJIOTHOTO MENTHAA, KOTOPbIA OBbLT HAa3BaH
rericuguHOM (0T hepar — nedens, caedo — you-
Bato). OH ObIT OOHApYKEH B MOYE Y YelIOBEeKa
C TSDKEJION MHEBMOHUEN, U TTIOTOMY €ro Hauda-
JM paccMaTpuBarh Kak aHTUMUKPOOHBIH (hak-
TOP U peakTaHT OCTpoil (azbl.

[lozxe packpbulach €ro TOpPMOHAJIbHAS
(hyHKIUS, peanm3yromasics B peryisinuua 00-
MeHa xene3a. MccienoBaHus MOCIEAHUX JIET
[103BOJISIFOT BBICTPOMUTH JIOCTATOYHO CTPOIHYIO
METa0OIMUECKYIO CUCTEMY, B KOTOPO HMEFOTCS
BCE OCHOBHBIE 3BEHbS: 1) BcacklBaHue, 2) TpaHc-
MOPTUPOBKA, 3) nmorpedienue, 4) nenoHnposa-
HUe, 5) MecTHas (BHYTPHKIIETOUHAs) U 6) IIeH-
TpanbHas (TyMopaiibHast) perymsmus [1].

CucTeMHBII TOAXOA K TOHMMAHHUIO 00-
MeHa JKelle3a MO3BOJISICT TITY0XKe OCMBICIUTD
MEXaHHM3Mbl Pa3BUTHUSl TEX WM HHBIX >KeJle-
301e(UIUTHBIX MJIM JKEJIE30IePErpy304HbIX
cocrostamii (AXB3, XK/IA, remoxpomaros, Ta-
JacceMust U JIp.), KOTOPbIC SIBISIFOTCS OIHUMH

u3 HanboJee pacrpoCTPaHEHHBIX BUJIOB MaTO-
JIOTUH y YernoBeka [2].

B 0030pe mocnenoBaresbHO pPENCTaB-
JIeHBl JaHHBIE O POJIM MOHOB JKelie3a B MeTa-
Oon3Me YeIoBeKa, MEXaHM3MBI BCACBIBAHUS
U TPAHCIIOPTUPOBKH HOHOB, OTPakeHO (hyHK-
[MOHAJIbHAS POJIb PA3JIMYHBIX OPraHOB M TKa-
Hell B peakuusix Fe-romeocrasa, a Takxke BHY-
TPUKJIETOYHBIE ¥ CHCTEMHBIC PEeryIupyoLIne
peaKLK OpraHu3ma.

ean ucciienoBanus

Ilenpro wuccnemoBaHus sBisieTcs 0000-
IICHUE HMMEIOIIUXCS JINTEPATYPHBIX JaHHBIX
[0 BOIPOCY PEryNISIUA MeTadoiu3mMa Ho-
HOB Jkeiie3a. CraBUTCs 3aja4a OTPa3UTh MHO-
TOYPOBHEBYIO peryisiiuio Mmerabonmuzma Fe
C y4acTHEM BHYTPHUKIETOUYHBIX U CHCTEMHBIX
TOPMOHAJBHBIX PEAKIMH OpraHu3Ma.

MarepuaJjibl 1 METOAbI UCCJIEOBAHUS

MarepuanaMu HCCIEAOBAaHUS CTalld aK-
TyaJbHbIe MyONMKAaIlMU TI0 BOMpOCaM MeTa-
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OonusMa »xenesa u3 0as3el gaHHbIX PubMed.
IIpoBeneH TINATENBbHBIA aHAIHU3 PE3YJIBTATOB
COBPEMEHHBIX HCCIICJOBAaHUN MO TEME U HX
CHUCTEMAaTHUYECKOE U3JIOKEHUE B paMKax 0030p-
HOHM CTaTbH.

PesyabTatsl ucciienoBanus
U UX 00CYy:KIeHue

Fe sBnsiercs onHUM U3 BaKHEUIINX MUKPO-
JJIEMEHTOB, €ro OWOJOTHYECKas 3HAYMMOCTh
B COCTaBE IeMa WM HEréMOBBIX AJIEMEHTOB
orpenessieTcss ydacTHeM B OOpa30BaHHMU aK-
TUBHBIX IICHTPOB OCIKOB M (PEPMEHTOB, OT-
BETCTBEHHBIX 3a |)TepeHoc u 3amacaHue
KHCJIOpOJia — TeMOITIOOMH SPUTPOLIUTOB U MHO-
[JIOOMH MBIIICYHOM TKaHU, 2) paboTy 10 OKHC-
JICHHUIO DHEPIeTUYECKUX CyOCTPaTOB B COCTaBE
rxomrmiekcoB J{L| muroxoHapuii u GpepmMeHTOB
nukima Kpebca, 3) mpomecc o00e3BpeKMBaHUS
kceHoOuotukoB u JIB B cocraBe LUTOXPO-
MoB P450, 4) cuHTE3 CTEpOUIHBIX TOPMOHOB,
5) OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEaK-
LIMA B COCTABE TAKUX JAETUAPOreHa3s, Kak Ie-
pokcHasa, karanasa, 6) MpOIEecchl CHUHTE3a
HYKJICHHOBBIX KHCJIOT, & 3HAYHT JeIeHUS [3].

7) B coequHeHN ¢ TJIFOKOHOBOW  KHC-
notoii Fe (II) okaspiBaeT Koppurupyroiiee
JIEHCTBUE HAa MMMYHHBIH U OKHUCIUTEIbHBIN
romeoctas [4-6].

B oprammsm uyenoseka Fe mnocrymaer
¢ mpomykTamMu TTaHusd. CreruduaeCcKuMu
cucreMaMu BbIBelieHHs1 Fe denoBek He oOia-
naet. [lorepu Merania MPOUCXOIAT C OTTOP-
raromumcs snaureaneM JKKT, morom, Modoii,
HE3HAYHUTEIbHBIMH MUKPOTEMOpPPArusMu, Mpu
MEHCTpPYyalliy 1 JIAKTaI|H.

[Ipu 5TOM CTOUT OTMETHTH, UTO OOIIIEE Ke-
Je30 TeJa cocTaBigeT 3-5 rpamMm, CyTOYHBIE
oTepu B pazmepe 1-2 Mr moJTHOCTHIO KOMITCH-
CUPYIOTCSI PETYIHUPYeMON KHUIIIEYHOH abcopO-
uueid. OCHOBHAS K€ Macca MeTajlla OpraHu3-
Ma TIOCTOSHHO PEYTHIIU3UPYETCsS KIeTKaMH
POC, u3Biekasch M3 3aKaHYMBAIOIIMX CBOM
JKU3HCHHBIN ITUKIT SpUTPOIHUTOB [7].

Bech 3amac jxene3a B opraHuzMe MOXKHO
MTOJICJIUTh HA YCIOBHBIE KOMIIAPTMEHTBI, KOTO-
pble HAXOIATCSI B TECHOM B3aUMOCBSI3U. Taku-
MH KOMITAPTMEHTaMH SIBISIOTCS: 1) reMoryio-
OWH, B KOTOPOM HaXOITUTCS OKOJO 2/3 BCero
myna; 2) IemoHUpOBaHHAs (PaKLUsl MEeYCHH
1 MaKpodaroB peTHUKYIO0IHAOTEIHATBHON CHU-
cteMmbl. ClieyeT OTMETUTh, YTO KIETKHU pEy-
TWIN3UPYIOLIUE, JCHOHUPYIOUIHE (COOTBET-
cTBeHHO M® 1 renaToIuThl) B BCACHIBAIOIITHE
(PHTEpPOIUTHI) JKEIe30 MOTYT ICITOHHUPOBATH
€ro B CBs13U ¢ (DEPPUTHUHOM, KOTOPBIH, ITOJIMME-
pHU3yACh, MOXKET MpeBpaliarbcsd B T'eMOCHje-
puH [8]. DT ke KJIETKU BBHICTABISIOT HA CBO-
eil MemOpaHe BOPOTHBIN 0€lI0K (epponopTHH
(FPN), KOTOpBIil OCYIIECTBISICT BBIBEIICHHUE
Fe u3 xierku B rasmy [9]. 3) [1nazma kposH,

MpeJCTaBIsomas cooor 1a0uibHYO (pak-
LIUI0, KOoTopasi (POpMHUPYETCs 3a CYET COYeTaH-
HBIX MIPOLIECCOB BCACKIBAHMUS, IETOHUPOBAHUS,
MoTpeOIeHns U peyTHiIn3aun. B kpoBu xerne-
30 TPAHCHOPTHPYETCS B CBS3H C PA3IUIHBIMHU
Oenkamu. [maBHBI M3 HHX — TpaHcheppuH
(Tf), xoTOpBIN CBSA3BIBACT OAHOW MOJICKYIOH
2 aroma TpexBaJeHTHOro xeies3a. 4) TkaHu-
norpedurenu, ucnonb3yrwimue Fe B merado-
JIMYeCcKuX rmnponeccax. KileTku 3TUX TKaHeu
UMEIOT penentopsl kK Tpancheppuny (TfR1),
3a CYeT KOTOPBIX YCBAaUBAETCs TIa3MEHHOE JKe-
neso [10, 11].

IIpouiecc BcachiBaHMS Kene3a MPOTEKa-
€T Ha anuKaJIbHON MeMOpaHe DHTEpOIUTA,
MIPH STOM TPAHCIIOPTOM TE€MOBOTO JKejie3a 3a-
Humaercs TpancrnoptupoBmuk HCP1 (Hem-
ecarrierprotein 1). 'eM mepeHOCHUTCS B IIUTO-
T1a3My, a 3aTeM OKHCISeTCsl TeMOKCUT€Ha30H,
pacmajgasich Ha TPOTONOPU(PUPUHOBYIO YaCTh
n xene3o(Il). HeremoBoe Fe (III), cmauama
BOCCTAHABIIUBACTCS JTyOICHAIBHBIM ITUTOXPO-
MoM B (DcytB), koTopbIii Tak e HaXOZUTCS
Ha anuKaJbHON MeMOpaHe 3HTEepoIuTa, a 3a-
TEM TPAHCIOLUUPYETCS] B LUTO30JIb OCIKOM
DMT1 (DivalentMetallTransporter 1) [2, 12].
Ha BcaceiBaHme jkeje3a OKa3bIBaeT BIMSHUE
npucyrctBue ButampuHa C, KOTOpwIA oOer-
YyaeT MepPeHOC TPEXBaJEHTHOTO JKeie3a, BOC-
craHaBiuBasg ero napawuiensHo DcytB. Ta-
KAM 00pa3oM, B JHTEPOLMTE CO3JACTCS Iy
Fe?", koTopblit MOXKET KOO 3amacarhCsi B BHIE
¢deppuTHHaA, MO0 BBIXOIUTH B IIa3My C IIO-
MOIIEI0 (heppOTOPTUHOBBIX BOPOT. st TOTO
YTOOBI JKENe30, BBIMICAIICEe W3 SHTEPOIHTA,
MOIVIO CBSI3aThCSl C TpaHC(PEpPUHOM eMy He-
00XOIMMO OKHCJHTBHCS 10 TPEXBAaJICHTHOTO.
Ortor mporecc obecrieunBaeT Oenok Oazona-
TepalbHOW TNoBepXHOCTH — Cu-comepKamuil
redpectur (ot "Hpawotog — I'edect, npeBrerpe-
geckuil Oor-kys3Herr). Jlaimee oKWCIEHHOE Ke-
JIe30 CBSI3bIBACTCS C JOMEHAMH TpaHC(heppHrHa
Y TPAHCIIOPTUPYETCS UM K TKaHSIM-IIOTpeOuTe-
nam u gerno [1, 13].

B 1utasmMe KpoBU Kene30 TPaHCHOPTHPY-
€TCSl B OCHOBHOM B CBSI3U C TpaHC(HEPPUHOM.
MemnbImas 9acTh CBA3BIBAETCS C aIbOYMHHOM
(NTBI-¢ppaxuus) u nakropeppuom. Csi3bl-
BaHME JKelie3a ¢ OeKaMH — TPaHCIOpTepaMH
HEOOXOMMO BO H30€KaHHME IMPOSIBICHUS €ro
TOKCHUYECKUX TPOOKCUIAHTHBIX CBOWCTB. Jlis
n3BnedeHus Fe 3 mia3mbl KpOBH BCe KIIETKH
HaIero opranm3Mma J3kcupeccupyior TOPI,
KOTOPBIN CITY’KUT TPOBOJHUKOM JKeje3a B LH-
T0305b. TOP2 3xe mpeacTaBieH B MeUeHH, I
BBITIOJIHSICT CUTHAJIBHYIO POJIb, YYaCTBYS B pe-
TYJISIIAY JKEIe3HOTO CTaTyca, O ueM OyzeT cka-
3aHo jaaiee. [14]

Kenezo, ces3angnoe ¢ Td, mormomaercs
kietkamu TDP1-onmocpenoBaHHBIM AHAOIN-
to3oM. [locie oOpa3oBaHMs SHAOCOMBI MPO-
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HCXOAUT BCTpaWBaHWE B €€ MeMOpaHy Ipo-
TOHHBIX IIOMII, 3aKUCIIAIOIIUX Cpexy, TEM
CaMbIM BbI3bIBasi AUCCOLMALINIO Kee3a oT Td
u TOPI1. [locne quccounanuu B 3HIA0COMAIb-
HOW MemOpaHe BKJIIOUaeTcs (eppookcuaasa
(STEAP3), xoTopasi mepeBOANT kee30 u3 3+
B 2+, 4TO HEOOXOAUMO JJIs1 JAdbLHEHIIEro MC-
nojp30BaHua Metawia. Beixon Fe u3 sHImoco-
MBI OCYIIECTBIISIETCSI MYTEM IPUCOCTUHEHUS
Kk mHeit DMTI. [lamee xene30 CBSI3BIBACTCS
C BHYTPHKJIETOYHBIMH TpaHCIopTepaMu (Iia-
repoHamMu, MOOMIEPPUHOM | JIp.) U JOCTaB-
JsIeTCsl TI0 MecTy TpeOoBaHHs (MUTOXOHIpPH-
anpHas JIL{, cuHTe3 remornoOuHa, KaTayasbl
u np.), Tubo 3amacaercs B (heppUTHHOBBII
neno3ut. TOP1 u T, ocraBuminecs: B KiaaTpu-
HOBOH 3HJI0COME BO3BPALLAIOTCS K LUTOILIA3-
MaTu4eckoll MeMOpaHe, BCTpauBasch B Hee.
Takum o6pazom TDOP1 okaspiBaeTcst Ha cBoeM
nepBoHayaibHOM Mecte, a Td Bo3BpamaeTcs
B I1a3My kposu [13, 15].

VYpoBEeHb HACBILLIECHUS JKEJIE30M KOHTPO-
JUPYETCSl HA BHYTPUKIETOYHOM M CUCTEMHOM
ypoBHe. Kaxias oraenbHas KieTKa criocoOHa
KOHTPOJIUPOBaTh YPOBEHb COOCTBEHHOH Ha-
ceimieHHocty Fe Onmarogapst MexaHu3My mocrt-
TPAHCKPUIIIUOHHOIO KOHTPOJI 3KCIPECCUU
MPHK depputiHa m TpancheppruHOBOTO pe-
uenropa. Jlocturaercss 3TO 3a CYET COYETaH-
Holi pabotsl 6enka [RP(iron-regulatoryprotein)
M UINHJIEYHOTO JIOMEHa, pPacloIOKEHHOTO
na MPHK T®P u ¢eppuruna, Ha3zpiBaeMoro
IRE (iron-responsiveelement).[16] IIpu nepe-
MOJIHEHUH KJIETKU Fe BHYTpPHUKIETOUHOE Ke-
ne30 cBsa3biBaeT IRP-dhakrop, uHTHONPYS ero
npucoennHenue k IRE-nomeny MPHK TOP
u (¢eppuTuHa. ITO MPUBOJUT K TOMY, YTO IKC-
npeccusi TOP ymenblaercs, U, COOTBETCTBEH-
HO, CHIDKAETCSI CIOCOOHOCTh ACCHUMIIISIIUN
Fe. Dxcnpeccust ke GpeppuTHHA yCHUIHBAETCH,
gTO HeobxomuMo s 3amacanus Fe [11].

[Ipu Huzkom coxpepkanun Fe IRP-Gemkun
npucoenuusiorcs Kk IRE-nomenam na MPHK,
YTO MOBBIIIAET CKOPOCTh cuHTe3a TOP1 u cHu-
JKaeT ypOBEHb (EPpPUTHHA, CIIEIOBATEIBHO,
YCUJIMBAETCSl BCACBIBAHUE JKEJI€3a M CHMXKa-
eTCsI €T0 NeMOHUpoBaHne[8]. DTOT peHHIIPoOK-
HBIH MeXaHHu3M 00bscHseTcs TeMm, uro MPHK
T®P1 npu cesseiBanuu ¢ IRP cranoButcs
nenoctrynuoii s PHKa3 u crabunmsupyer-
cs1, a MPHK depputuna 6nokupyercst s jo-
ctyna cyopeamHull pudocoM. Takoit adext
o0ycroBieH paznuaHoi jokanm3anueidn IRE-
momenoB Ha MPHK. [1, 9].

Ha cucremMHOM ypOoBHE KOJIMYECTBO KeJle-
3a KOHTPOJIUPYETCSI IO IPUHIIUITY OTPHULIATENb-
HOM oOparHo#i cBsi3u. OCHOBHBIM 3 deKTopomM
JIAHHOTO Ipoliecca SIBISETCS MENTUJ Tercu-
JIWH, BBIpaOaThIBaeMbIi meueHbio [17].

I'encunuH BeIpabaTeIBaeTCs renaTonuTaMu
B OTBET Ha [TOBBILIEHNE YPOBHS JKeje3a B IJ1a3-

Me. BbIxons B cHCTEMHYIO HUPKYIALHNIO, Tel-
CHUIMH JieiicTBYeT Ha (eppONOPTUH SHTEPO-
LIUTOB, TENATOLUTOB U MaKpo(aros, 3amycKas
Ipolecc €ro MHTEpHAJIM3alnu, YOUKBUTHHU-
POBaHMS U Jlerpajlallii, CJIeJ0BaTeIbHO, KIET-
KU CTaHOBSTCS HempoHutiaeMbimu aiist Fe [11].
OTO MNPUBOAUT K CHWKEHHMIO BCACBHIBAHUS
U BBIXOJIa JKeJie3a M3 JIeTO0, 4To 00yCIOBIHMBa-
et runodeppemuto. AQQpepeHTHBIN KOHTPOIh
YPOBHS T'€IICUANHA OCYLIECTBISIETCS IO TPEM
OCHOBHBIM KaHajlaM CBs3M. OCHOBHOW TOYKOM
MIPUJIOKEHNS WX BO3JCHCTBUS SIBIISETCS Tera-
TouT mieyeHu [10].

Ha renarouure pacnoioxeH IIaBHBIH pe-
nentop BMPR (Bonesmorphogeneticprotein-
receptor), KOTOPBIHA CBsI3aH ¢ OEITKOM-KOpeTIeTT-
top HJV (remoroBenuH), KapKacHBIM OEIKOM
HEOTCHUHOM M KOPELENTOPHOH accoluanueit
TOP2-HFE (TfR2-HighFerrumProtein), mo-
BBIIIAIONICH YYyBCTBUTEILHOCTh BCETO KOM-
mJieKca K curuaigam [1].

IIpu noseiienun ypoBHsi Fe Td B3anmo-
JIEUCTBYET C CHHYCOMJIAJIbHBIMU 3SHIOTENHU-
OIINTaMHU TIEYEHH, KOTOpBIE TIO HEBBISCHEH-
HOMY MEXaHU3My HauyMHaIOT MpPOIyLHPOBATH
BMP6 (Bonesmorphogeneticprotein 6), Bo3-
JICUCTBYIOIIMM HAa BECh PELENTOPHBIA KOM-
IUIEKC, OKa3blBas AKTUBUPYS BHYTPHUKIETOU-
Hble (akTopel Tpanckpunmuun SMAD [17].
[TapannensHo cBszpiBanue TO ¢ TOP2-HFE
BBI3BIBAET BHYTPHUMOJIEKYISIPHYIO TIepecTpoil-
Ky B KOMIUIEKCE, YTO B CBOIO OUYE€pPE/b MOBbI-
maeT uyBcTBUTENbHOCT BMPR k BMP6.
AxtuBupoBanHble SMAD  Bo3aeHCTBYIOT
Ha mpomotop rena HAMP (HeparAntimicro-
balpeptide), yBenuunBasi TPaAaHCKPHUIIIUIO T'€II-
CHJIMHA, CIEJCTBUEM 4ero OyJeT MOBBIIICHUE
€ro KOHIEHTPALMH B IUIa3Me U FHIO(eppeMust
Ha (oHe OnoKamel QeppornopTrHa. BTOpHIM
MyTEeM HWHAYKLUUM TENCHIUHA CIIy’KUT BOCIa-
JTUTENbHAS CTUMYIIALNS, omnocpexyemas 116,
KOTOPBIN JEHCTBYET HA CBOM PELENTOp, IOBBI-
mas aktuBHOCTh JAK-STAT BHyTpuKieTou-
HOW CHUCTEMBbl CHTHAJIM3alliH, BBI3BIBAIOLICH
MOBBIIICHUE CUUTBHIBAHHUS M CEKPELHH T'erCHu-
nuHa.[18]TpeTuii kaHan cBs3M SBISETCS KaHa-
JIOM OTPULATEIBHOIO KOHTPOJIS U HA3bIBAETCS
3puTpouaHON perymauueii. Ilpu runokcuu
B kieTkax FOI'A modex moBwIIaeTCst ypoBEHb
runokcued uuaynuposantoro ¢akropa (HIF),
KOTOPBIM YCHIIMBAET BBIPAOOTKY SPUTPOIIOATHU-
Ha, CTUMYJIHPYIOILETo AEJICHNUE SPUTPOUIHBIX
IPEKypCOpPOB. AKTHUBHO AEJIIMECS KICTKH
BeeIsit0T dputpodeppor (ERFE), kotopsrit
JIOCTUTaeT CBOETO pelenTopa Ha Trenarolu-
Tax U B3aUMOACUCTBYET C HUM. DTO IPUBOAUT
K M3MEHEHHMIO KOH(pOPMAIMK PELenTopa, YTo
B CBOIO OYepellb CHIKAeT UyBCTBUTEIbHOCTD
BMPR x B030yxmaromumM ctumyinam. Jlamee
CHIDKaeTCsl BBIpaOOTKa TelcuanHa, a, CIelo-
BaTeJIbHO, MOBBINIAETCA KOHIEHTpalus Ija3-
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MEHHOTO jKeje3a, HeoOXoAuMoro nposedupu-
pylen spuTpouaHoN TKaHu. [19]

BriBoabI

Taxum 00pa3zoM, Ha CETOHSIIHUM JCHb M-
TabOIHM3M JKelle3a MPECTaBISET COO0H CTPOii-
HyI0 CHCTEMY, B pabOTy KOTOpPOW BOBJIEYECHO
0O0JIBIIIOE KOJIMYECTBO OCJIKOB W (DEPMEHTOB
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PUNJTOCOPCKHUE U PUZNOJIOTO-IT'NTHEHNYECKHUE
IMPOBJIEMbBI BETETAPUAHCTBA

KanaeBa ML.A., I'yisesa U.JI., 3y6oBuu A.A., 3amkoBa U.A.
@I'FOY BO III'MY um. akademuka E.A. Baenepa Mun3zopasa Poccuu, Ilepms,
e-mail: renovak59@gmail.com

B nanHOii cTaThe paccMaTpHBacTCs SIBIICHUE BETETaPUAHCTBA C TOUKHU 3peHUS (HHI0CO(UH, THTUESHBI THTaHHs
u naronoruu. IIpoBomsatces dunocodckuil aHAIN3 SBICHUS, BKIIOUas UCTOPUUECKYIO U HPHINHHO-CIIEICTBEHHYIO
XapaKTEPHCTUKH; OLIEHKA MOJOKHMTENbHBIX M OTPHLATENBHBIX CTOPOH BEreTapHaHCTBA. BbIIBHIraeTcs mpesro-
JIOXKEHHE O TOM, YTO BEreTapHaHCTBO — JTO CIOCOO YEIOBEKa BEPHYTHCS K HCTOKAM, €CTECTBCHHOE IIOBTOPCHHE
IIPOiIeHHOTO paHee dTana. [logHuMaeTcss BOIPOC O MPUYMHAX BEIOOPA CUCTEMBI MUTAHUS, TIPEANOIararoneil oTkas
OT YNoTPeOICHNS TOI HIIM MHOM THUIIH, B TOM YHCIIE, STHYECKHE, KOIOTMYECKUE U HHbIC IPUYHHbI IEPEX0/ia Ha Be-
rerapuancTBO. CTaBUTCS BOIIPOC O HEIIOCPEICTBEHHOM BIHSHUM JAHHON CHCTEMBI IUTAHHS Ha OPTaHH3M YelIOBeKa.
IIpoBoxuTcs anamyM3 CTAaTUCTUYECKUX TAHHBIX O BIMSAHHU BETETAPUAHCKON IMETHI HA YENIOBEKa OTHOCHTEIBHO KaH-
LIepOreHe3a, Pa3BUTHS NIIEMUYECKOIT O0NEe3HH cep/ina, caxapHoro JuabeTa, MoueKaMeHHO# Oonesnu. [IpuBonutcs
apryMEHTAIMs B MOJIb3y YIOTPEOIeHHs Msica U OTKa3a OT Hero Ha OCHOBAHHHU MMEIOIINXCS MccaenoBanuid. Omm-
CBIBAIOTCS BAPUAHTHI BET€TaPHAHCKON CHCTEMbI IUTAHUS Pa3IHIHON CTPOrOCTH, 3aTParuBaloTCs BOIPOCH BIMAHUS
BBIOOpA THIIA CHCTEMBI B HHIMBHIyaJIbHBIX YCIOBUAX (KJIMMAT, 3aHATHE CIIOPTOM Ha MPO(ECCHOHANIBHOM YPOBHE).
Ha ocHOBaHHY IIPOBECHHOTO aHAIN3A JINTEPATYPHI JEIACTCS BBIBOJ O SBJICHUH BEr€TapHAaHCTBA C (DH3HOJIOTO-TH-
THEHUYECKUH TOUKH 3peHUsL.

KuroueBrble ciioBa: YeJIOBEK, MPUpoaa, 31I0PpO0BbE, HPABCTBEHHOCTDb, 1yX, T€JI0, IUTAHUE, BEr€eTAPUHAHCTBO

PHILOSOPHICAL AND PHYSIOLOGICAL-HYGIENIC
PROBLEMS OF VEGETARIANISM

Kanaeva ML.A., Gulyaeva L.L., Zubovich A.A., Zamkova L.A.

Federal State Budgetary Educational Institution of Higher Education «Academican Ye.A. Vagner
Perm State Medical Uneversity» of the Ministry of Healthcare of the Russian Federation,
Perm, e-mail: renovak59@gmail.com

In this article we will consider the phenomenon of vegetarianism in terms of philosophy, food hygiene and
pathology. There is a comprehensive philosophical analysis of the phenomenon, including historical and causal
characteristics, consideration in development, evaluation of the positive and negative aspects of the phenomenon.
It has been suggested that vegetarianism is a person’s way to return to beginnings, a natural repetition of a previous
stage. We will answer the rased question about the reasons for choosing a nutrition system, which implies the
rejection of the use of a particular food, including ethical, environmental and other reasons for switching to
vegetarianism. Also, we will tell about the direct impact of this nutrition system on the human body. Statistical data
on the effect of a vegetarian diet on humans regarding carcinogenesis, the development of coronary heart disease,
diabetes mellitus, and urolithiasis are analyzed. And we will give arguments in favor of eating meat and refusing it
based on available research. Moreover, variants of a vegetarian food system of various severity are described, issues
of the influence of choosing a type of system in individual conditions (climate, playing sports at a professional level)
are discussed. Based on the analysis of the literature, a conclusion is drawn about the phenomenon of vegetarianism
from a philosophical and physiological and hygienic point of view in particular.

Keywords: human, nature, health, morality, spirit, body, nutrition, vegetarianism

Kypuanst «The Economist», «Forbes»
M ellle HEeCKOJIbKO m3maanuii HazBaiau 2019 rox
TOJIOM BEraHCTBa. DTO CBSI3aHO C MEPEXOIOM
OOJIBIIIOTO YHWCIIa JIFOACH Ha BEreTapuaHCTBO
Y BETAHCTBO M POCTOM CIIpOCa Ha BETaHCKHE
npoaykTel. Tak, B bpaswimmn 60 MUUITHOHOB
YeNOBEK BHIOpAM JAaHHYIO CHCTEMY IIMTa-
Hus, a B Poccun — okosno 6 muninoHoB. Takoe
BHUMaHUE MHPOBOH OOIIECTBEHHOCTH K Be-
TeTapuaHCTBy MOOYXKIaeT K JICTAIbHOMY €ro
PaccMOTpPEHHIO.

CTOWUT y4YHTHIBATh, YTO BEreTapHaHCTBO
W BEraHCTBO — HE TOJBKO JMieTa, HO U o0Opa3
JKU3HU, MBICJICH, 0c00ass MHUPOBO33PEHUYECKAs
Mo3uIMs. B 3TOM SBICHHM YETKO TPOSIBIIS-
€TCsl €IMHCTBO JyXa, MYIIM M Tela YelIOBeKa.
[lepexon k HEMy OOYCIIOBJIEH 4acTO HE TOJb-

KO JKEJIaHHEM NIPUBECTU B TOPSAAOK 37I0POBbE,
HO W T0-HOBOMY BBICTPOUTH CBOHM OTHOIICHHUS
¢ npuponoi. OgHa U3 IIaBHBIX NPUYHH BBIOO-
pa BereTapuaHcTBa TaKKe — 'yMaHHOE OTHO-
IICHHUE K KHBOTHBIM.

ean uccienoBanus

Llens HacToOsIIIEro MccieoBaHus — Mpoa-
HaAJIM3UPOBATh ¢ (HUIOCOPCKUX MO3UIUI Bere-
TApUAHCTBO KakK SIBJICHHE: MOKa3aTh UCTOPHUIO
U TIPUYHMHBI TPOUCXOKICHHUS, TPOaHATH3HPO-
BaTh CBSI3b CO MHOTUMH (DaKTOpPaMU KHU3IHU
YyeloBeKa W 0OIIecTBa, MPOBECTH (UINOIIO-
TO-TUTHEHWYECKUH aHaIn3 BereTaphaHCTBa;
M3YUYUTh CTAaTUCTUKY TMOCIEACTBUM JTaHHOU
CHUCTCMBI TIIMTAaHUsA, KaK HCETaTUBHBIX, TakK
Y TIOJIOXKHUTEIBHBIX.
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MaTepna.nbl U METOAbI UCCTICAOBAHUA

B xome pabGoTel MpoBeleH aHAIM3 JIUTE-
paTypHBIX TaHHBIX O BJIMSHUW BEreTapuaH-
CKOHM JMeTH Ha (PH3UOJIOTHIECKOE COCTOSHHUE
CTIIOPTCMEHOB, JIeTel, OEPEMEHHBIX KEHIIUH;
nanuentoB ¢ MBC, MouekaMeHHON 00JIE3HBIO
U IPYTUMH 3200JI€BAHUSIMH.

Pe3y.111>TaTm HCCJICA0BAHUSA
U UX o0Cy:KIeHne

BererapunancTBO Kak BO3BpaT K UCTOKAM.

OnHo¥ U3 Teopull MPUYMHHOCTH BBIOOpA
MyTU OTKa3a OT MPOAYKTOB >KUBOTHOTO MPO-
HUCXOXKICHUS — BO3BpAT K ucTtokaM. [lpuuem
BO3BpaT — HE KakK IMPOCTOW TOBTOp, a Kak
MUAIeKTHYCCKII BO3BpAT K Ha4dady dYeoBe-
YeCKOW IMUBHUIN3AIMN B COOTBETCTBUH C JICH-
CTBMEM 3aKOHa JBOWHOTrO oTpuuanusg. Hc-
clenys SIBICHUE BEreTapUaHCTBA, 3aMETHM,
YTO YEJIOBEK H3HAYaJbHO IIUTAJCA TOJIBKO
pactutenpHON TumIe. OO0 3TOM CBUAETEINb-
CTBYIOT OCTaHKH 3yOOB, OTCYTCTBHE CIICIOB
OONMBIINX TPYHN JIONACH, HEOOXOMMMBIX ISt
OXOTHI Ha JKUBOTHBIX M JPYTHUE apXEOJOTHU-
yeckue gokazarenbctBa [1]. Cuumaemcs,
ymo mozeoa uenoeex 0Ovil Haubonee ONU30K
K npupooe, iyduie «CAvluany eé u HCul ¢ Hetl
6 eapmonuu. Ilo3mHee BereTapmaHCTBO Kak
OCO3HAHHBIN BBIOOp, MosBiIsieTcst B [IpeBHeM
Erunre. boxkecTBa HMeNIN OTYaCTU 3BEPUHBIN
00JIMK, U KPELbl OTKAa3bIBAIIUCH OT )KHUBOTHOM
MUILH, YBEPEHHBIE, YTO OHA MELIAET CIBIIIAThH
boroB u ockBepusier nymry. Takke UMeroTCs
YIIOMHMHAHUS O BereTapuaHcTBe U B [[peBHel
WHauu, y OyIaucToB.

Haubonpmuii  wHTEpeC  mpeacTaBisi-
et JlpeBuss ['penus, tak kak ¢uinocodsr —
Cokpar, [lnatoH w apyrue, pasMbIIUISIH
0 TI0JIb3€ MO00HOM cucTeMBbl TuTaHus. Oco-
O0enHO BeImenuM [ludaropa u ero y4eHHUKOB,
CO3JaBIIKX IEPBOE «OOIIECTBO BereTapu-
annes» [2]. Tak kak MscO OBUIO JOPOTHM
MPOAYKTOM, UHTEPEC K BETeTapUaAHCTBY IO-
JIOTpeBaJICs, Bellb TOpa3llo MPUATHEE OBLIO
CUMTaTh, YTO THI caM H30pan 3TOT MYTh,
a HE MOTYUHSICIILCS 00CcTOsITebCTBAM. Om-
Memum maxasce pumckozo gunocoga Cene-
Ky, nucaguiezo, 4mo npu omkaze om msicd,
oywia e2o cmana noosudcHee.

B snoxy Bospoxnenus sipualimm mnpen-
CTaBUTENIEM BETETAPHUAHCKOTO JABMKEHUS CTaj
Jleonapno na Bunuwm, Bepsuid, 4TO B CKOPOM
OyaylieM K yOMHCTBY >KMBOTHBIX OyIyT OT-
HOCUTBCS KaK K yOWHcTBY uenoBeka. A ['ac-
ceHny, ¢ppannysckuii punocod, rosopui, 4ro
ynoTpeOiieHue MSICHOM NHIU HE CBONCTBEH-
HO JIONSIM, W, B TIOJB3Y CBOEH TEOPHH, OIIH-
CHIBAJI CTPOCHHE 3yOOB, NIeas akIEeHT Ha WX
HETIPUCTIOCOOJICHHOCTH K  TEPEKCBHIBAHIIO
Mmsca [3].

B 1842 rony Obuto co3maHo OpuTaHCKOE
00I1eCTBO BEreTapuaHIeB, HBIHYE 3TO JIBUKE-
HUE BHOBb 00peTaeT MomysipHOCTS [2]. SBis-
€TCsl JIM 3TO MIPOCTO HOBBIM BUTKOM B UCTOPHH,
Be/lb B AK3UCTEHIMAIN3ME KaX/10€ COObITHE —
3TO TIOBTOPEHHE MPOILIOTo onbiTa. Mnm 310
MPOCTO OYEPEAHOE MPOSIBICHHE 3aKOHA JIBOW-
HOT'O OTPHLIAHUSI — YEJIOBEK TaK «0OBEICSD Msi-
COM, YTO Teephb OTKa3bIBACTCS OT HEro?

CrenaB BBIBOIBI M3 CKa3aHHOIO BBILIE,
MOXKHO IIPEIIOJIOKHUTh, YTO YEJIOBEK JKEJIAeT
BO3BBICUTHCS, TPUOIH3UTHCS K IPUPOJIE, CTAThH
yuiie. Bo3MokHO, BO3BpalleHHEe K HCTOKaM,
ONM30CTh K Ipe/iKaM U MPUPOAE — OlHA U3 OC-
HOBHBIX IPUYMH BBIOOpa BereTapuaHcTa?

IIpu sTOM, cTOMT OOpaTUThL BHHMaHHE
Ha TO, 4TO K IIPUYMHAM OTKa3a OT Msica W/MIH
MPOIYKTOB JKUBOTHOTO TPOUCXOXKJCHHUS TaK-
JKE€ OTHOCHT:

— Penuruosseie  cooOpaxenus (Oyaau3M,
WHIYU3M | JIp.);

— OTUYeCKHe NPUYMHBI (COUYBCTBHE, Ka-
JIOCTb, HENPUATHE SKCIUIyaTallud >KUBOTHBIX,
YYBCTBO BHHBI);

— MenunuHckre mMoka3aHus (MHAWBUIY-
albHasi HENEePEeHOCHMOCTh KOMIIOHEHTOB, all-
JIepIruu, JUETOTepants);

— DKOHOMHYECKHE MOTHUBHI (yOeXKIeH-
HOCTh B SKOHOMHM CPEACTB IIPU IEPEXOIE
Ha PACTUTEIHHYIO THUIIY);

— DKOJIOTHYECKHUE MOTHBBI (B 4YacTHO-
CTH, YOEXIEHHOCTh B TOM, YTO BBIpALIMBa-
HHUE JKMBOTHBIX «Ha YyOoii», obecneueHue,
comepkanne uX, (adpWKu 1o TmepepadboTke
KUBOTHOM HPOLYKLUHU OTPULATEIBHO CKa3bl-
BAIOTCA Ha OOIIEH SKOIOTUYECKOW CHTYyalluu
B pEeruoHe/CTpane/Mupe);

— [Ipoune npuyuuHEIL.

Hepenko, B 3aBUCUMOCTH OT MOTHBOB CMe€-
Hbl THUIIA THMTAHWs, BBIOMpAaeTcs M €ro BHI.
Tak, cienyer OTMETUTb, YTO BErC€TAPHAHCTBO,
KaK TaKOBOE, UMEET pa3InYHbIe OTBETBIICHUS,
TaK Ha3blBaEMbIC «BHIbD) WIN «TUMB. OHU
BKJTIOUAIOT:

— MCTUHHOE BEreTapuaHCTBO — Haubo-
Jiee CTpOTre BapHaHThl BEreTapuaHCKON cucTe-
Mbl IIUTaHUs, TAKXKE Ha3bIBAEMbIC «UHCTBIM»
BHUJIOM JAHHOU THCTEI,

— TICEBAOBETETAPUAHCKUE TUETHI, MPEIIo-
JlararoliMe YaCTUYHBIM OTKa3 OT MPOAYKTOB
JKUBOTHOTO HPOMCXOXKICHHS, HO IOJHOCTBIO
UX HE MCKIIOYarolye, Ju00 JOIyCKarolue
YIOTpeOIeHUE TOr0 UM HHOI'O IIPOLYKTa.

K uWcTHHHO BereraprmaHcKuUM JueTaM OT-
HOCAT HEMOCPEACTBEHHO BETeTAPHAHCTBO,
BEraHCTBO (B TOM 4YHCJIE, CTPOTOE BEraHCTBO,
NpEeArnoararoiee 0Tka3 He TOJBKO OT Msica
TEIUIOKPOBHBIX KMBOTHBIX, U NTHL, MOPENPO-
JTyKTOB, PBIOBI, MOJIOYHBIX MPOAYKTOB U NIPY-
T'HX TPOJYKTOB >KUBOTHOTO IPOUCXOXKJICHUS,
HO U OTKa3 OT MeJla), ChIpoejieHne (BereTapu-
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aHCKOE, BeraHckoe, (ppykropuaHcTBO U Oec-
CIIM3UCTOE CBIPOEJCHHE), CIPAayTOPUAHCTBO
(npenmonararomee  morpeONeHHe  TPOpo-
IIEHHBIX CEMSH W 3JIaKOB, SBIAETCS «Kpai-
HOCTBIO», OJHOW W3 CAMBIX JKECTKHUX W PEel-
KO HCIIOJb3yeMbIX CHCTEM) M »MSITKHE»
BapUaHThl JUEThl — JIAKTO- M OBO-JIAKTO-Be-
reTapuaHcTBO. K niceBnoBererapuanckum
JUeTaM OTHOCATCS IIeCKeTapHaHCTBO, IIOJI-
JI0-BEreTapuaHCTBO,  MIIaJJOBETETapPUAHCTBO
u (raexcuTapuancTso [4].

Hepenko spaHHBIC IUETHI HPUMEHSIOTCS
KaK CTaJuu Iepexoia Ha CUCTEMY IMUTaHWS,
MIPEJINOJIAraolIy 0 MOJHBIA OTKa3 OT MPOAYK-
TOB JKMBOTHOTO TIPOUCXOXJICHHUS, CBOEOOpa3-
HBIE CTYTICHH, CITOCOOCTBYIOIIHE ITOCTETICHHOM
aJanTanyi, Kak SMOIMOHAIBHON (HEepemKo
YeJIOBeKy CJIOKHO cpa3y OTKa3aTrbCs OT MpHU-
BBIYHOTO Ha0Opa MPOAYKTOB), TaK U (PU3HOIIO-
TUYECKOM (ITPH IOCTEIICHHOM UCKITFOUCHUH TEX
WJIM WHBIX TIPOAYKTOB, MEHEE BhIPAKEHBI HETa-
TUBHBIE TIPOSIBIICHUS, CBSI3aHHBIE C M3MEHEHHU-
€M MPUBBIYHON cxeMbl muTanus) [5]. [lomrmo
9TOTO, pazHooOpa3ue BHUJIOB BEreTapuaHcTBa
I03BOJISICT BHIOPATh THUI MHUTaHUs, HauOoJiee
TIOJIXOJISIIIAN JIsl YCIIOBUM, B KOTOPBIX O0OMTa-
€T YeJIoBeK (Tak, B PErHOHax ¢ Ooyee XOIof-
HBIM KIIMMAaTOM TPEINOYTHTENbHEE BHIONPATH
MIECKETapUaHCTBO WM OBO-JIAKTO-BETeTapH-
AHCTBO, TOT/Ia KAaK B KapKUX PETHOHAX 3HAUYH-
TEJILHO JIeT4e MEPEHOCUTCS BEreTapUaHCTBO
WM BETaHCTBO) M €r0 poja AesTeIbHOCTH [6].
Hanpuwmep, npu npodecCoHaNbHBIX 3aHATHSX
CIIOPTOM CTpOTasi BETeTapuaHCKas M BETaHCKast
JIMeTa TIOBBIIIAIOT PUCK CHUIKEHUS MHHEPAIIb-
HOW IUIOTHOCTH KOCTE€M M TOSIBIEHHUS TNepe-
JIOMOB B CHMJIy HEJOCTATOYHOTO MOCTYIICHUS
KaJbIusl, BUTaMuHa B12, aMUHOKHUCIIOT, Kpe-
aTuHa U KapHo3uHa [7]. IIpu stom, omsTs *xe,
MeTa MOKET OBITh IOJOOpaHa aJaeKBaTHO,
C YYETOM MOTpeOHOCTEl Opranu3Ma, u, B 3TOM
ciydae, He OyJIeT OKa3bIBaTh OTPHUIIATEIHHOTO
BJIMSAHUS Ha oOlIee COCTOSHUE W PE3YJbTaThl
yenoBeka [8].

dunocopckuit  aHaNMM3  TpeIoaracT
BBISIBIICHUE €IMHCTBA TIOJOKUTEIBHBIX M OT-
pHULATENbHBIX CTOPOH siBieHHs. [lockoib-
Ky pedb WJET HEMOCPEJCTBCHHO O MHUTAHUH,
KaK C 9THYECKOH, Tak U ¢ (PU3HOIOTHIECKON
TOYKH 3PCHHUsI, HEIIb3Sl HE YIOMSHYTh acIeK-
Thl BJIHMSHUS BEreTapHaHCTBA Ha 370POBBE
nHIUBHAAYyyMa. Tak, mpu HeJoCTaTKe aMHHO-
KHCIIOT, COAEPIKAIMXCS B MACE, MOTYT pa3-
BUBAaThCsl Cephbe3Hble 3a0oineBanus. Kpome
TOTO, HEPEAKH Cllydau, KOrJa JIeTH YMUDPaIU
OT «HeIoeAaHus» Msca. Y Marepeli-BeraHoB
Ha 21 % noBBIIAETCS AHC POAUTH HEAOHO-
IeHHOTO pedenka [9].

OO0OCHOBAaHO 3TO TEM, YTO MSICO, B 4acCT-
HOCTH, KPaCHOE, SIBIISIETCS TPOYKTOM, COZEP-
JKaIlUM He3aMEHUMbIe aMHUHOKHUCIIOTHI (8, He-

00XOIMMBIX JIJISL B3POCIBIX U 9, HEOOXOAUMBIX
nns pereit) [10]. K TakuM aMuHOKHCIOTaM
OTHOCSTCS JICHITNH, U30JICUIINH U BaJNH, UMe-
IOII[ME pPa3BETBICHHBIE OOKOBBIE IIETTH U HEOO-
XOAMMBIE NIl cuHTe3a OenkoB. Kak mpaBu-
JI0, OHU HAaxOAATCSI B OOJIBIIMX KOJIMYECTBAX
B O€JIKax J>KUBOTHBIX, YEM B PaCTUTEIbHBIX
C CaMbIMU BBICOKUMH YPOBHSIMU COJICPKAHUS
nenTu0B B meiom [11]. 1o — oguH U3 Be-
Iymux (axTopoB, MPEMATCTBYIOIIANA Tepe-
X0y Ha BEreTapuaHCTBO B JETCKOM BO3pac-
T€ W, B YACTHOCTH, ABJISIOUIUNCS TPUUYUHOU
JIETCKOW CMEPTHOCTH B CEMBSX PaIUKAIbHBIX
BEreTapHaHIIeB U BETAaHOB B CHIIy HEaJCKBaT-
HOCTH (DOPMHUPOBAHUS TE€X HIU UHBIX CUCTEM
opraHm3Ma 3a CYeT 00IIel aMUHOKHCIIOTHOM
HemocTaTouHocTH [12].

B cpennem, Ha 100 rpamm cwiporo mpo-
nykra comepxkutcs 20-24 rpamma Oenka [13].
Benok, morpebisieMblii B M30BITKE, PacXoy-
€TCsl OPraHM3MOM Ha OOECIeYeHHE SHEPTUH.
CaMoO K€ 3HAYCHHE I[OJIy4aeMOW HSHEpPruu
MpH YIOTPEOICHNN KpPacHOTO Msca SBIISAET-
Csl IEPEMEHHBIM U 3aBHCUT OT WHIMBHIyallb-
HBIX OCOOCHHOCTEW OpraHuM3Ma, B YacTHO-
CTH, €ro CIOCOOHOCTH K YCBOCHHUIO JIAHHBIX
aMHHOKHUCTOT [14].

Kpome TOro, MSICO M MSCHBIE TIPOIYKTHI
CrocoOCTBYIOT ycBoeHH0 35% BuTtammHa D
y moapoctkoB (11-18 mer) u 30% y B3poc-
abix (19-64 net) [15]. Ortot dakr HEoOXonu-
MO YYHUTBIBaTh NPHU BBIOOPE CUCTEMBI IHTa-
HUS, 0COOCHHO 320CTpsisi BHUMAaHHUE Ha JCTAX
M TIOIPOCTKAaxX, MOCKOJIBKY BHUTaMUH D Hero-
CPEICTBEHHO 33/€CTBOBaH B (pOpMHUpOBaHUU
U o0ecreueHH HOPMAJIBHOTO (DYHKI[MOHH-
pOBaHUS OIMOPHO-ABUTATEIBHOTO Aammapara,
B YaCTHOCTH, KOCTHOTO ckeneTa [16].

B npotuBoBec, CMEPTHOCTh OT HIIEMHUYE-
CKOW OOJIe3HH ceplilia y BereTapruaHIeB HIDKE
Ha 32%, mouTH BIBOE CHUKAETCA PHUCK pas-
BUTHS nuaberta BToporo tuma, Ha 31 % Hmke
PUCK BO3HHMKHOBEHHS KaMHEH B moukax [17,
18]. [Togo6Has nreTa OKa3bIBACT MOJIOKHTEIIb-
HOE BIMSIHUE MPU JICYEHUU apTpuToB [19].

Henw3st He ckazaTh 1 00 OHOM U3 CaMBIX
pacmpocTpaHEeHHBIX Ha JaHHBI MOMEHT ap-
TYMEHTE BEreTapHaHIIeB: CBs3b ynoTpelie-
HUs Msica W pa3BuTHs paka. O HEM BIepBbIC
OTKPBITO 3asiBUIIH B OKTs10pe 2015 rona, korma
MexayHapoJHOE areHTCTBO IO HCCIEeA0Ba-
auto paka (IARC) BecemupHOH opranmu3amumu
3IPaBOOXPAaHEHUS TPUIUIO K BBIBOMY, HYTO
«o0paboTaHHOE MSCO SIBISIETCS KaHIIEPOTEeH-
HBEIM» W, B YaCTHOCTH, KPacHOE MsICO, KOTO-
poe, KaKk YIOMHHAJIOCH paHee, UMEET U Psij
MONOXKUTEIbHBIX KadecTB [20]. Pesynbrarhl
ObITM OCHOBaHBI Ha aHamu3e okoio 800 or-
JIeTHHBIX UCCIIEIOBAaHNN B OTHOIIIEHUH TTOTPe-
OyieHHsT Msica M KOJIOPEKTaIbHOTO paka [21].
JlaHHO€ OTKpBITHE, B CBOE BPEMSs, BBI3BAJIO
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spkyto peakunto CMU, B TOM dncie TakuMu
3asiBICHUSIMH, Kak: « beKOH M KOJOachl TaK ke
IUIOXM, KaK IUIyTOHHI» M «oOpaboTraHHOe
MSICO CTOMT Ha OJHOM MECTe C KypeHHEM
Kak mpwanHa pakay [22]. HecomueHHo, mo-
J0OHbIE 3aroJI0OBKH BBI3BAIM HEOJHO3HAYHYIO
peakuuio oOmiecTBa. Y OCHOBHOW «IIOTOK»
BEreTapuaHIleB MPUIIEICS UMEHHO Ha TEPHOJ
2015-2019 ronos [23]. HekoTopble KOHCYIb-
TaHTBI 110 BOIIPOCAM 30POBbS TAKXKE YKa3bl-
BalOT Ha CIOCOO MPUIOTOBJIEHHUS KPAcHOIO
msica. [Ipu ero o0paboTKe BHICOKMMHU TeMIIe-
parypaMu MOTYT 0OOpa3OBBIBATHCS BpEIHBIC
COEIMHEHHU, TaKne KaK IeTepOLUKINYECKUe
aMUHBI, KOTOPbIE MOTYT BBI3BaTh pak [24].

3aKjoueHue

OObeMHUB BCE TIPHUBEICHHBIE BHIIIE JIaH-
HBIC W MPOBEJS JAUATCKTUYCCKUN U (HU3HOII0-
TO-TUTUCHUYECKHI aHalli3, MOXKHO CJIeNaTh
3aKJIFOYCHHUE, YTO BEreTAPUAHCTBO TpeOyeT
pa3yMHOTO TOIXO[a, KaKk W Jiro0asi cucreMa
MUTAHUS, UCKITIoYast KpaitHocTH. OHO mpuOu-
JKaeT YelloBeKa K MPHUPOJC | SIBISICTCS MHOTO-
(hakTOpHBIM. 3a4acTyi0 WTPacT BAXHYIO POJH
B CaMOBOCIIPHATUH 4YeJIOBEKA U OOpPETCHUH
JIyIIEBHOTO CIIOKOWMCTBUS. Takke OHO MOXKET
WCIIONIB30BAThCSl B KAYeCTBE MPOQIIIAKTHYC-
CKOTO U JIe4eOHOTo MHUTaHUsI U 00ecIeunBaTh
MOJIOKUTEIBHYIO JIMHAMHUKY TEUCHHS psijia
3a00JIeBaHMIA; OJHAKO, TPH HEBEPHOM IOJI-
XOJIe, MOXKET KpaiHe HEraTHMBHO OTpaKaTb-
Csl Ha 3JI0POBbE, BIUIOTH JIO WHBAJIMUIU3AIUN
U CMepTH HHIuBMAyyma. Ha nmanHOM 3rtare
OJTHUM W3 BapUAHTOB CHIDKEHHS HETaTHBHBIX
MOCIE/ICTBUI TEPeXo/ia Ha BEreTAPUAHCTBO
SIBJISICTCS. BUTAMHHOTEPAIHST U MIPUEM CHUHTe-
3MPOBAHHBIX TPENAPATOB, COIEPIKAIIMX HAOOD
HE3aMCHUMBIX aMHUHOKHUCIIOT, YTO OCOOCHHO
BaXHO JJIsi BEreTAPHAHIIEB, IUIAHUPYIOIIUX
OEepEeMEHHOCTh, 3aHHMAIOIIUXCS TPOQECCHO-
HAJBHBIM CIIOPTOM, Pa0OTAIONIUX B YCIOBHSIX
TpyZa C TIOBBIIIEHHON (YHKINOHAIHFHOW Ha-
IPY3KOH Ha OpraHu3M B IIEJIOM U OTJCIbHBIC
CUCTEMBI B YaCTHOCTH. Takke mpueMm yka3aH-
HBIX MUINEBBLIX J00aBOK MOKAa3aH IS JIIOIEH,
HE BXOJSIIUX B ATH TPYIIIHI, TTOCKOIbKY, TaK
WM MHAYE, SBJISIETCS] CPEJICTBOM MPOQHIAKTH-
KM TIOTCHIMAILHBIX OCIIOKHEHUH W Hapylie-
HUs QYHKIUH OpraHu3Ma.

BererapuaHcTBO Kak SIBJICHHUE CIIEAYET
AHAJIM3UPOBATh BCECTOPOHHE, JIMAJICKTHYe-
CKU, COCIMHSSI METUIIMHCKYIO IpoOiIeMaru-
Ky C OOIIeUeNlOBeYeCKHMH HPABCTBEHHbI-
MU [IEHHOCTSIMH.
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IMOPA’KEHUE MOYEBBIJIEJINTEJIbHOM CUCTEMBI ¥ PEBEHKA
C CUHAPOMOM JIOY: KIMHUYECKHUHU CIYYAU

"Mupomkuna JI.B., 'CuBaxona JI.B., 'Pynasuna T.U., 2EpmakoBa A.1O., 23a6anyesa E.K.
'@I'BOY BO «llepmckuii 20cy0apcmeennblii MEOUYUHCKUT YHUGEPCUem
umenu akaoemura E.A. Baecnepay M3 P®, [lepwb, e-mail: mirolilia@mail.ru;
’@I'BY3 «l]enmpanvras meduxo-canumapnas wacme — 91 @edepanvrozo
MeOUKO-OUONO2UUECKO20 a2eHmcmeay, Jlechot

B nanHoif cTathe paccMaTpUBaeTCs KIIMHUYESCKUH ClIydall HeHpOreHHOH TUC(YHKINH MOYEBOTO ITy3bIps BO3-
HUKIIeH y pebenka Ha (one cunapoma Jloy. Cunnpom Jloy — X-cuerieHHoOe 3a00JIeBaHIE € PELECCHBHBIM THIIOM
HACJIC/IOBAHNS, CJIE/IOBATEIBHO, JAHHOE 3a00JIeBaHHE BCTPEYACTCS TOJNBKO Y JIMI] MY)KCKOTO moja. JlaHHas aHOMa-
JIHSL BCTPEYASTCsI OCTATOYHO peKo. CHHAPOM XapaKTepU3yeTcs HOIUCHCTEMHBIMHI PacCTPOHCTBAMHE C OCHOBHBIMU
AHOMAJIMSMH IV1a3, HEPBHOI CUCTeMBI U 1o4ek. B ocHoBe pasButus cunapoma Jloy nexut myramus OCRL-1 rena,
KOTOpasi IIPUBOHT K HAPYIICHUIO METaboIM3Ma HHOZUTHOTO (ocdara, B pe3yabTaTe 4ero BO3HUKACT AC(EKT BHY-
TPUKIIETOYHOTO TPAHCIOPTA OelKa, HapyLIICHHE YHAOLHUTAPHOTO KaHAIBIHEBOTO TPAHCIIOPTa, HapYIICHHE IIePBHI-
HOH IUIMapHON (yHKINH U METa0ONU3Ma B XpyCTaIUKe I71a3a, a TAKKE yXyAIaeTcs Iepeada HepBHBIX HMITY/IbCOB.
Pa3BuBaOTCS XapaKTepHbIe KIMHUYECKUE PU3HAKN 3a00JICBaHUS: C POXKACHHA GQOPMUPYETCs IIOTHAsK KaTapakTa,
KOTOpasi CKJIOHHA K PELUANBAM; C POKACHUS Y TAKHUX NTAIIUEHTOB OTMEUAETCs! MBIIIIEYHAs! TUIIOTOHUS, KOTOPas IPH-
BOAUT K 3al€pKKe MOTOPHOTO Pa3BUTHSA; MMEETCSl PA3IMYHON CTEHNEHH IPOKCHMAIbHAs MOYEYHO-KaHANIbIIEBAs
JMCcYHKIUS 110 TUITY peHanbHOTO cuHApoMa DaHkoHH. JIeueHHe TaKnX MaIlMEHTOB BKIIKOYACT TaTOrCHETHYECKYTO
¥ CHMIITOMATHYECKYIO TePalluIo, C IeJIbI0 YIyUIIeH s HX KauecTBa KH3HH. Vcxo 3a001eBaHms HeOIaronpusTeH.

Kirouessle ciiopa: Cunapom Jloy, pocornani-unosunron-4,5-6udocdar-5-gpocharasa, Bpoxaennas karapaxra,
NPOKCUMAJIbHAs TYOYyJI0NaTHs, yMCTBEHHAS 0TCTAI0CTh, THIIOTOHUS

DAMAGE OF THE URINARY SYSTEM IN A CHILD
WITH LOWE’S SYNDROME: CLINICAL CASE

'Miroshkina L.V., 'Sivakova L.V., 'Rudavina T.I., 2Ermakova A.Yu., 2Zabalueva E.K.
!Federal State Budgetary Educational Institution of Higher Education
«Academican Ye.A. Vagner Perm State Medical Uneversity» of the Ministry
of Healthcare of the Russian Federation, Perm, e-mail: mirolilia@mail.ru;
’Federal State Budgetary Institution of Health «Central medical and sanitary Unit Ne 91»
Federal Medical and Biological Agency, Lesnoy

This article examines the clinical case of neurogenic bladder dysfunction that occurs in a child with Lowe
syndrome. Lowe syndrome is an X-linked disease with a recessive type of inheritance, therefore, this disease is
found only in males. This anomaly is quite rare. The syndrome is characterized by polysystem disorders with major
abnormalities of the eyes, nervous system and kidneys. At the heart of the development of Lowe syndrome is a
mutation of the OCRL-1 gene, which leads to the disruption of inositol phosphate metabolism as a result, there is a
defect in the intracellular transport of protein, a violation of endocytic canalic transport, a violation of the primary
ciliary function and metabolism in the lens of the eye, and transmission of nerve impulses is also impaired. The
characteristic clinical signs of the disease develop: from birth, a dense cataract forms, which is prone to relapse;
from birth, such patients have muscle hypotension, which leads to a delay in motor development; there is varying
degrees of proximal renal tubular dysfunction according to the type of renal Fanconi syndrome. The treatment of
such patients includes pathogenetic and symptomatic therapy, in order to improve their quality of life. Treatment of
such patients is a symptom to improve their quality of life. The outcome of a disease is adverse.

Keywords: Lowe syndrome, phosphotidyl-inositol-4,5-biphosphate-5-phosphatase, congenital cataract, proximal
tubulopathy, mental retardation, hypotonia

Jloy cuHApoM BHEpBbIE OBIT OHHMCAaH
B 1952 rtony yueneimm U. Lowe, M. Terry
n E.Mc. Lachla. 3a0oneBanue cBs3aHO
¢ X-XpOMOCOMOH € peLEeCcCUBHBIM THUIIOM Ha-
CJIEJIOBaHUS M TIOTOMY BCTPEYAETCS TOJIBKO
y ManbuukoB. CHHAPOM XapaKTepH3yeTcs Io-
JIMCUCTEMHBIMH paccTporcTBamMH. Ha mepBslit
IUTaH BBICTYNAIOT H3MEHEHUS CO CTOPOHBI
HEPBHOW CHCTEMbI, OPI'aHOB 3pPCHMS, IIOUEK.
COOTBETCTBEHHO  BEAyIIHME  KIMHHUYECKHUE
MPOSIBIICHUST BKIIIOYAIOT B CeOsi YMCTBEHHYIO
OTCTAJIOCTh, BPOXKICHHYIO KaTapakTy, AHC-
(YHKIMIO TOYEYHBIX KaHalbLeB. 3aboieBa-

Hue BcTpeuaeTcs kpaiiHe penko 1:500 000 [1,
c.348;2,c.1].

B ocnoBe pasButusa cusjapoma Jloy ie-
kuT myrtamuss OCRL-1 rema, xoropas mpu-
BOJUT K  HEJOCTAaTOYHOCTH  (epMeHTa
bochoruaunuuoszuton-4,5-6udocdar-5-
docdarassl, a, ciie10BaTENBHO, U K HEJOCTATOY-
HOCTH (pochoTUAMINHO3UTON-4,5-0udocdara.
Takum o6pazom, cuHapoM Jloy mpencras-
nsier co0oi HapymieHne MeTaboiu3Ma WHO-
3utHOTO  (ochara. DocHOTHIUITUHOZUTOI-
4,5-ouduocdar-5-pocdaraza npucyrcreyer
B TpaHc-l onbaKeBOl ceT M 9HI0COMATIBHOM
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U JIN30COMAbHOM KOMIApTMEHTE Pa3IMYHbIX
TUIIOB KIIETOK, BKJIOYAasi KJIETKH TOJIOBHOTO
MO3ra, CKeJIETHON MYCKyJaTyphl, cepala, Imo-
4yeK (KYJIbTUBHUPOBAHHBIE IPOKCHMaJIbHBIE
[MOYEYHBbIE KaHAJbIEBbIE KJIETKH), JIETKHX,
ANYHUKOB, CEMCHHHUKOB, KYJIbTUBHUPOBAHHBLIC
(puOpoOIaCThl, KJIETKU IUIAIICHTHI, 00pa3iibl
XOPUOHUYECKUX BOPCUHOK M KYJITHBHPOBAH-
Hele aMmHuouuThl. Mytamuss OCRL-1 reHa,
B KOHEYHOM CY€Te, MPUBOAUT K aHOMAIBHOI
nmudepeHInpoBKe, MUTPAITUN U HAPYIIICHHIO
(YHKIIMOHMPOBAHUSI B OIPEJCICHHBIX THIIAX
KJICTOK, 4all€ 3MMHUTCINS ITOYCUYHbIX KaHAJIbIICB
win xpycrtaivka. Takum oO0pa3oM, BO3ZHUKAET
nedeKT BHYTPUKIETOYHOTO TpaHCIOpTa Oel-
Ka, HapyIIeHUe SHONNUTAPHOTO KaHAIBI[HEBO-
TO TPAaHCMOPTAa, HAPYIICHNE IEPBUYHON ITHIIH-
apHO# QyHKIMK U METabOIM3Ma B XPYyCTaTUKE
1a3a, a TaKkKe yXy/IIlaeTcs Iepeaada Heps-
HBIX MMITyJbCOB. Takue U3MEHEHUs TPUBOJIST
K BPOXJICHHBIM Jie(peKTaM U APYTHUM KIIMHUYE-
CKHMM IposiBiieHusIM cunapoma Jloy [1, c. 349-
350; 3, c. 335-338].

VY Bcex JHII MYXKCKOTO MMOJia PETUCTPH-
pYeTCs MaToNOTHs CO CTOPOHBI IJ1a3, KOTopast
MPOSIBIIICTCS TJIABHBIM 00pa3oM (QopMUpPO-
BaHHWEM TUIOTHOW KaTapakThl. BpoxaeHHas
KaTrapakTa SBISIETCS CIEICTBHEM HapyIle-
HHAsI OOMEHa BEMIECTB W MHTpAIlUd SMOpH-
OHAJIbHOI'O0 OJIIUTEIUA XpPYCTaJIMKa. I/IHOF,[[a
OTMEYaloTCsi MUKpO(TaibM M dHO(TAIBM,
CBs3aHHBIC C aHOManued xpycranuka. [py-
TUM TIPOSIBIIEHUEM I1aTOJIOTHU TJIa3 SIBISIETCS
vH(AaHTHIIPHAS TIIAyKOMa, BCTPEYAIOIIASICS
npubnuzurensHo B 50% ciaydaeB, KoTtopas
TPYIHO TOJIaeTCsl JICYCHHIO M YacTo TIpH-
BOIUT K Oy(dTanbmy (yBelHYeHHE Pa3MepOB
[JIa3HOTO 510JI0Ka) ¥ IPOrPEeCcCHPYIONICH I0-
Tepe 3penus [2, c. 3].

Taxxe cunapom Jloy xapakrepusyercs na-
TOJIOTHEH CO CTOPOHBI IIEHTPAJIbLHON HEPBHOMU
CHCTEMBI. YK€ B TIEPHOJ] HOBOPOXKJICHHOCTH
pa3BHUBaeTCsl TCHEPAIU30BaHHAsS WH()AHTHIIb-
Hasi MbIIICYHAS THIIOTOHUS, KOTOpas HMeEeT
LIEHTpaJbHOE TpOUCXOoKaeHHe. [ myOokue cy-
XOXKWIbHBIE peIeKchl OOBIYHO OTCYTCTBY-
T [4, c.299]. CHmWwKeHHE IBHUTATEIIEHOTO
TOHYCa IMPUBOJMT K 33/IeP’KKE MOTOPHOTO pas-
Butusa. K CaMOCTOATCIIBHOMY IMCPEABUKCHUTIO
CHOCOOHBI PUMEPHO 25 % MaJBYMKOB, CTpa-
Jarommx cuHapoMoM Jloy, B Bo3pacTe OT Tpex
[0 mectu JeT u 75% B BO3pacTe OT LIECTH
mo 13 7et. [2, c.4]. OcranbHble TAMCHTHI
00 HE MOTYT XOIWTb, JIUOO IMEPEIBUTAIOT-
Csl TOJBKO C MOMOLIbIO MHBAIHMIHBIX Kpecedl.
[Toutn Bce GonpHBIE ¢ cuHApoMoM Jloy ume-
0T Ty WIM WHYIO CTETIeHb YMCTBEHHOW OT-
cranocty. I[Ipu stom y 10%-25 % nanueHTos
HaOImIomaeTcsl MHTEJUIEKTyajbHas HeJoCTa-
TOYHOCTH JIETKOM CTCIICHH, HpI/I6.III/I3I/ITeJ'II)HO
y 25% — ymepennoit, y 50 %-65 % — Tsxenoi

crereHu (TiIyOOKasi MHTEJJICKTya bHas Heo-
CTaToYHOCTH) [4, c. 300].

VY manueHToB ¢ cuaapomoM Jloy, kak mpa-
BUJIO, OTMEUAETCS U ITaTOJIOTHS CO CTOPOHEI 110~
YeK, KOTopasi TPOSIBIISETCS PA3INYHON CTere-
HBIO TPOKCUMAJIbHOW MMOYeYHO-KaHAIbIIEBOI
JUCHYHKIIMU 10 THITY PEHAJIBHOTO CHUHApPOMA
®ankonu. OCOOEHHOCTH CHUMIITOMATHYECKOTO
cunipomMa dDaHKOHH OOBIYHO HE TIPOSIBIISIOT-
cs 0 TeX TOp, MOKa He MPONAYT MepBhie He-
CKOJIBKO MECSIIEB JKU3HHU, 32 HCKIIOYEHUEM
MPOTEUHYPUH C HU3KUM MOJIEKYISIPHBIM Be-
coM [5,c. 6-10; 6, c. 11-13; 7, c. 7]. [loueunslii
TYOYJISIpHBIN allu03 CIIY)KUT MPUIUHON OCTE-
0TI0pO3a, YTO CO3/aeT BHICOKUN PHUCK B OTHO-
meHny mieperomoB. [laTomorus co cTopoHBI
CKeJleTa Ha PEHTTCHOTPaMMax KOCTEH MOXKET
MIPOSIBIIATECA KAaK KIACCHYCCKUE W3MCHCHIS
paxwura [5, c. 11-15; 8, c. 8-11].

Takum oOpazom, cunapom Jloy nHave Ha-
3BIBAIOT OKYJOIEPeOpOpEeHATBHBIN CHHAPOM,
YUHATHIBast, YTO Ha TIEPBBIN TUIAH BBICTYIAIOT
CUMITOMBI CO CTOPOHBI MOYEBBIACITUTEIb-
HOM, HEpPBHOW CHCTEMBI U IIAaTOJIOTUSI Opra-
HOB 3pEHUs.

IIpuHuunel geueHus AETe ¢ CUHIPOMOM
Jloy BKITIOYAIOT TIATOTEHETHUYECKYI0 M CHM-
MTOMAaTHYEeCKyl0 Tepanuio. PanHee ynaneHue
KaTapakThl CIOCOOCTBYET MPABWIBHON BH3Y-
aTBbHOW CTUMYISLIIUA U HEPBHO-TICUXUYECKO-
My pa3BuTHiO. C IENbI0 MaTOreHeTH4YeCcKoi
TEpaIny MPUMEHSIOT OUKapOOHATHI, IUTPATHI,
Tperaparbl Kaiblvs, aKTUBHBIE METa0OIHTHI
BuTamuHa J. PanHee Havano jgedeHust, COCTaB-
JICHWE WHAWBHUIYaJbHBIX Pa3BUBAIOIINX M 00-
pa30BaTEIBHBIX MPOTPAMM MOXKET YMECHBIIIUTD
CTEeNeHb YMCTBEHHOH 3a7lepKKu pa3BUTHS [0,
c. 15-20; 9, c. 13-16; 10, c. 490].

Hwxe npuBogum KIMHUYECKUH Ciydail
cunpoma Jloy y pebeHka 8 mer.

Lens nccnenoBaHus: U3ydUTh O0COOEHHO-
CTH TIOpaKEHHUSI MOYEBBIJCIUTENLHON CcHCTe-
MBI y pebeHka ¢ cuHapoMoM Jloy.

[MTaument A., mampuuk 10.10.2010 rp.
(Ha &maHHBIH MOMEHT BO3pacT peOeHKa Co-
CTaBISIT § JIET) HAXOAWJICS Ha JIEYEHUH B TIe-
quatpudeckoM  otaenennu  DemepaabHOrO
TocynapcTBeHHOTO OOPKETHOTO YUPEKACHUS
3npaBooxpaHeHus «LleHTpanbpHas Meauko-ca-
nutapHass dactb Ne 91» ®DepepanbHOro Mme-
JTUKO-OMOJIOTHYECKOTO ~ areHTcTBa  Poccum
¢ 08.04.2019 r. mo 16.04.2019 . ¢ OCHOBHBIM
nmuarao3oM: OKymmo-1iepeOpo-peHaIbHBINA CHH-
JipoMm Jloy ¢ X-clieniIeHHbIM pelleCCUBHBIM TH-
noM HaciuenoBaHus. TyOylIOMHTEpCTHLIHAIIb-
HBIA HEe(PUT, CMELIAHHBIA BapUAHT, TSKEIOH
CTETICHH C DJIEKTPOJIUTHBIMUA HapyIICHUSIMHU
(rumokanmueMus). XPOHUYECKHH BTOPHUHBIN
MUEIIOHE(PPUT,  HETPEPHIBHO-PEIIUIUBUPYIO-
niee Tedenue, obocrtperne. OCTphIii remMop-
parvyeckuii UMCTUT, akTUBHas craaus. He-
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MeguuymnHckune HaykKun

(hpokanbIMHO3 C ABYX CTOpoH. HeitporenHas
IUCyHKIMS MOYEBOTO MY3BIps: JETPY30-
pocduHKTepHas aucceHeprus. DHiedarnoma-
THS CMEIIAHHOTO TEHEe3a, TSHKEIIOW CTETeHH.
[locneacTBust TMEpUHATATBHOTO TIOPAKEHHS
HHC. TlepuentpukynsipHas jelikodHmeda-
nomansiua.  LlentpanbHas — nepeOpanbHas
arpousi. Arpoduueckue M3MEHEHHS MO30-
JUCTOTO Tella, XWUa3Mbl, 3PUTEIBHBIX HEPBOB
(mo manaeIM MPT ot 25.04.2019 roma). Cme-
MaHHBIA TeTpamape3. [yOokas yMmMCTBEHHas
OTCTAJIOCTb.  XPOHUYECKOE  PacCTPONCTBO
nuTaHus. benkoBo-sHepreTuueckas Hemocra-
TouHOCTb. [leduuut maccel tena 68 %. Ane-
MU CPEIHEH CTENeHH TSKEeCTH, CMEIIaHHOTO
reHeza. XpOHUYECKHH KompocTad Ha (oHe
METa0OMMYECKNX HapyIICHUH (THIOKane-
Musi) ¥ MerakoioHa. [lomyTHeHne Xpycranu-
KOB 00omx Tia3. Meraboanueckue Cymaoporu
(Ha poHE rUNOTIMKeMHUN ).

locrmranu3anmst B HacTosIIEee BpeMsi 00-
YCIJIOBJIEHA OCTPOH 3aJEPKKOM MOYH.

W3 anamnuesa 3a0omeBaHus M3BECTHO, YTO
COCTOSIHME peOeHKa Iocie pPOXKACHHA ObLIOo
TSDKEJIOe, IPEXK/Ie BCEro 3a CUET HeBPOJIOTUYe-
CKOHl CHMIITOMAaTHKH (OTE€K TOJOBHOI'O MO3ra,
CUHJIDOM YTHETEHHWs). YK€ B OT/CICHHU TIa-
tosiorun HoBopoxkAeHHBIX JII'b Ne 10 r. Eka-
TEpUHOYPT TIOMHMO TATOJIOTUH CO CTOPOHBI
HepBHOﬁ CHUCTEMBI GBI.HI/I YCTAaHOBJICHBI OHa-
rao3el «TyOynonarus. Hedporuueckuit cun-
apoM.  Octeoxonaponarusi.  BpoxaenHas
Karapakta oboux mia3». To ecTh, MO CyTH,
OBUTH BBIABIICHBl XapaKTEPHBIE CHMITTOMBI
OKYJIOIIepeOpOpEeHaIEHOTO CHHIpOMa. TOYHBI-
MU JIaHHBIMHA O CPOKaX YCTaHOBKH JHarHo3a
cuaapom Jloy mbl He pacnomaraem. Ha mpo-
TSDKEHUH KU3HH PEOCHOK HEOAHOKPATHO ro-
CIUTAIIM3UPOBAJICS B CTAIMOHAPHI PA3TMIHBIX
ypoBHeid. C 03.03.2011 r. naxonuics B I'KY3
CO «Crennanu3upoBaHHBIA JOM peOeHKa
Ne 6» B 1. Ekarepun0Oypr. C 16.01.2015 1. pe-
Oenok Obu1 epeBeneH B I'KY «HwuxHeTypuH-
CKUI JETCKUH IOM-MHTEpHAT Ui YMCTBEHHO
OTCTaJIBIX JIETCH».

[locnennee yxyamieHue — B ampene
2019 roma, pebeHOK OBUT TOCHHUTATH3UPO-
BaH B meguarpuyeckoe otraenenne [[MCU
Ne 91 B cBA3M ¢ OCTpOIf 3a1€pKKOI MOYH B Te-
YEHUE CYTOK, PBOTOM M JUIMTEIBHOHN 3aaepiK-
KOil cTyna.

W3 anamHe3a KW3HM M3BECTHO, YTO Mallb-
YUK POXKICH OT 2 OEpEeMEHHOCTH Ha (hOHE OTS-
TOIIEHHOTO  aKyNIePCKO-TMHEKOJIOTHYECKOTO
aHaMHe3a, HEHPOLUPKYJISATOPHON IUCTOHUU
[0 CMEIIAaHHOMY THUILY, MUONHUHU 3 CTEIEHH,
JyTHpeo3a, BTOpu4HOro Lues c mpemmytie-
CTBEHHBIM TMOPAKEHHUEM KOXXH H CIU3HCTHIX,
OakTepHaIbHOTO BarmHo3a, aHeMHuH | crerre-
uu. Ponel 2, oneparusuble B cpoke 30-31 Hene-
51, AMXOopHanbHas ABOMHA. Macca rpu poxae-

Huu 1750 1, rHa 45 ¢M, OKpYKHOCTB TOJI0BbI
30 cM, OKpY)KHOCTb TPYJHOW KJIETKH 26 CM.
Takum 00pa3oM, MalBdUK POTUICS HEIOHO-
IIEHHBIM, 3TO TIEPBBI PeOEHOK W3 IUXOpH-
aJbHON TMAMHUOTHYECKOW ABorHU. OT mereit
POJIUTENN OTKA3AJINCH EIIE B POJMIILHOM JIOME.

JlaHHBIMU O HACJIEICTBEHHBIX 3a00JICBAHH-
SIX MBI HE pacroynaraem. M3BecTHO, 4To y Opa-
Ta peOeHKa TaKXKe ObLI JUarHOCTUPOBAaH CHH-
npom Jloy, ymep Becnoit 2016 roga Ha (oHe
MTHEBMOHUH.

Cpenn mepeHEeCeHHBIX 3a00JIeBaHUI Clie-
JIyeT OTMETUTh YaCThIC CIKETOHbIE (JI0 BOCKMU
pa3 B rofi) OCTpbIC pecrluparopHbie 3a00IeBa-
HUS, OOCTPYKTUBHBIA OPOHXUT, OCTPBIN Cpe/l-
HUH OTHUT, BETPSHYIO ociy. Tarke peOeHOK
HAOIIOAeTCs IO TIOBOLY XPOHHYECKOTO ITHe-
soHedpuTa ¢ YacThIMU 000CTPEHUSIMHU.

CornacHo JTaHHBIM OOBEKTHBHOTO O0CIIe-
JIOBaHUs, COCTOSIHUE TI0 3a00JICBAaHUIO HA MO-
MEHT TOCTYIUICHHUS TSDKENOe 3a CUET OCTPOi
3a/IEP’)KKH MOYH M METa0OJTMYECKHX Hapylle-
Hul (THmokamueMus). Macca peOeHKa CoOCTaB-
qsuta 9350 rp, aeduIMT Macchl Tela paBeH
63 %. nuna tena — 95 cM, TOBOPUT O HUBKO-
pocnoctu. Temneparypa Teiia HopMaibHasl.

Koxa u crnusucteie 000M04YKH OJemHBIC,
yucThle. OTMeYaeTcsi MPaMOPHOCTh KOYKHBIX
MTOKPOBOB, NIEPUOPOUTATIEHBIC TEHHU, TIPH KPH-
Ke — [IMaHO03 HOCOT'YOHOTO TpeyrojbHuKa. Typ-
TOp KOXH CHMKEH. 110IKOKHO-)KUPOBOM CIION
pa3BUT HEJIOCTATOYHO.

Jlumdarndeckue y3i1bl He YBEITHUEHBI, IIPU
naipranuy 0e300J1e3HEHHBI.

®dopma rooBel ruapornedansHas. Hadmro-
JTAIOTCSL 00Iasi TUMOTPO(HS MBIIIL, CHUXKE-
HUE MBIIIEYHOTO TOHyca. B Ta300eqpeHHbIX
U KOJICHHBIX CyCTaBaX AaKTHBHbBIC JBIIKCHUS
orpannyeHsbl. [lomokeHne Tena BBIHYXK/ICH-
HOE: HOTH COTHYTHI M TIPHBENEHBI K JKUBOTY.
Mansunuk He TepeBOpadnBacTCs, HE CaJUTCA,
HE BCTAaeT, HE XOMUT. PeOCHOK HE KOHTAKTEH,
HE pa3roBapyBacT; HA BHEITHUE Pa3paXKUTEITU
pearupyeT KpuKOM, IIOBOPOTOM T'OJIOBBI.

Jpixanne yepe3 HOC CBOOOIHOE, BBIJIENE-
HUl 13 Hoca HeT. YacToTa bIxaHus — 24 B MU-
HyTy. [Ipn ayckynpTamuu JeTKuX — JbIXaHUE
BE3UKYJIIPHOE, XPUITBI HE BBICIYITUBAIOTCS.

OOnacTh cepaua He M3MEHEHa. | paHUIbI
OTHOCHUTEIILHOW CEpJIEYHON TYINOCTH HE pac-
mupeHsl. TOHBI cepalna siCHblE, PUTMUYHBIE,
y pebOeHka HaOIrOmanach TaxWKapAHWs C 4Ya-
CTOTOM cepaeuHbIX cokparieHnuii 120 ymapos
B MUHYTy. OTMEUYanoch BBICOKOE apTepHalb-
HOE JIaBJICHHE KaK CHCTOJIMYECKOe, TaK U JHa-
CTONMYECKOe. ApTepUabHOE JJaBICHUE HA MO-
MEHT NOCTyTUIeHHs cocTaBmiio 153/117 mm. pT.
CT., Ha ()OHE MTPOBOUMOTO JICUEHHSI CHU3HIIOCh
1o 90/70 MM. pT. CT.

JKuBOT HE3HAYUTEIBLHO B3/IYT, TIPH MajbIia-
1y 0e300JIe3HEHHBIN; Ha KOJKE )KUBOTA YCHIICH
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Medical sciences

BEHO3HBIH pUCYHOK. Hampsbkenus OpromrHoit
CTeHKU HeT. IleyeHp U cene3eHKa He Majblu-
pyroTcs. 3ajepikKa cTysna 0oJiee HeIeH.

[Touku He manenupyrorca. B Tedenue cy-
TOK peOeHOK He Moumics. C IMOMOIIEI0 MOUe-
BOTO KareTepa BeIBeaeHO 820 MII MOUH.

B craunonape pebeHKy mpoBeneHbl Ja0o-
PaToOpHO-MHCTPYMEHTAJIbHBIE HMCCICIOBAHMS.
B o0miem ananuze KpoBU HAOTIONATHCH JISHKO-
uto3 (nekormtel 12,8 x 10%/1), yckopeHHast
CO3 (32 mm/4). B munamuke HaOIIOMaIoCh
CHIDKCHHUE reMOTIo0nHa J10 85 /1. DpuTponu-
TBI B IpEJIeNIaX HOPMBI.

B OuoxumuyeckoM aHanu3e KpOBH ObUIN
BBISIBIICHBI runokainemus (1,44 MMoIb/n mpu
Hopme 3,8-5,0 MMOIIB/IT), HAOIIOMAIOCH TIO-
BBIIIICHUE yYPOBHS MOYCBUHBI (12,65 MMOIB/I
npu HOpMme 70 9,2 MMOJB/M) M KpeaTHHHUHA
10 129 mxm/it (Hopma 80-115 MKM/i1), CHUKEHHE
obmero omupyouna a0 0,9 MKkMoJb/1 (HOpMa
8,3-20,5 MKMOIB/1T), YBEINYCHHE aKTUBHOCTH
(hepMEeHTOB TTOKETYIOYHOH JKEeIe3bl — aMHJIa-
361 (480 en/n mpu HopMme mo 100 exn/im), Tumasel
(515 en/n pu Hopme g0 190 exn/n).

B oOmiem ananuze MOYM OTMEUAIHUCh MH-
kporemarypust 25-30 B mosie 3peHust U Ipo-
teunypus 1,0 rp/n. Beuio mpoBeneHo Oakrte-
puoJornueckoe wuccienoBanne Mouu. llpm
roceBe OblIM BbIneieHbl kojgonuu Esherichia
coli B tmarnoctudeckom tutpe 103/mit.

14.04.2019 roma Obui0 mpoBeneHO Y3U
OpraHoB OPIOIIHOHM MOJIOCTH: TOJIOBKA MOHKe-
JYIOYHOM JKeJIe3bl HE YETKO BU3YaTH3HPYeTCs,
18 MM; TruIOdXOTeHHa, HEeoJHOpoaHa. Teno
1 XBOCT He Busyanusupyiorcs. C aumarHocTu-
YEeCKOW I1eTbI0 ObUIa MpOBe/ieHa KOMITBIOTEp-
Hasi ToMorpadusi OpraHoB OPIOIITHON MOJOCTH
1 3a0pIOLUIMHHOTO MPOCTPAHCTBA — TOKETY-
JTIOYHAS Kelle3a He BU3YaTH3UPyeTcs U3-3a BbI-
PaXEHHOTO METEOPHU3Ma, BBISBIICH METaKOJIOH,
He(PPOKATBITNHO3 00CUX MOUEK, JBYX CTOPOH-
HSISl TIMEJIOOKTA3HSI.

VYuuThiBas aHHbIE OMOXUMHYECKOTO aHa-
JM3a KpOBHU U pe3ynbrarsl Y3, Obul ycTaHOB-
JICH TUArHO3 «ITAHKPEaTUuT».

PebGeHok ObLT HEOTHOKPATHO KOHCYIBTH-
pOBaH XUPYpPrOM: OCTpas XUpyprudeckas Ima-
TOJIOTHS HE BBISBJICHA.

Taxoxe peOeHOK ObLT OCMOTPEH O TaTBMO-
JIOrOM, 3aKJIIoueHue: OeJIbMO POTrOBUIBI JIEBO-
IO TJIa3a, BpOXKJIeHHAas KaTapakTa 000uX TIias.

[IpoBonmmiock ciemyromiee JedeHHe: HH-
(hy3moHHas Teparus, BKIIOYasi pacTBOP KaJIus
XJIOpU/Ia U3 pacuera 3 MMOJIB/KI/CYT Jis KOp-
PEKIMH DIEKTPOIUTHBIX HAapyLICHUH; aHTH-
OakrepuanbHas Tepanusi LeTPUAKCOHOM B/B
2 pasa B JIeHb, B CBSI3M C 00OCTPEHUEM XPOHHU-
YeCKOTo MueoHe(puTa; Ui JISICHNS TTaHKpe-
aruTa ObUT Ha3HAYEH OKTPEOTH/I.

B cBs3M ¢ TSDKENBIM COCTOSHHEM pe-
OcHKa, MeTabOJIMYECKUMH  HapyLICHUSIMH

B BHJE YINOPHOH THIIOKalUEeMUH, HapacTa-
HUEM AaKTUBHOCTH (PEPMEHTOB IOKEIYH0U-
HOW Kele3bl, peOeHOK ObLT TMepeBe/ieH B OT-
nenenue peanumanuu [IMCY Ne 91. Ilocne
CTAaOMIM3AINHN COCTOSIHUSA TOCTIHTAIN3UPOBAH
B TracTposHTeposoruueckoe otaeienue OO-
JIJACTHOM JETCKOM KIMHUYECKON OOJIbHUILIBI
Ne 1 . Exarepun0Oypra.

B OJKB Nel Obuio mpoAoimKeHO Jede-
Hue: WH(Y3UOHHAS Tepamus I KOPPEKIUU
SNEKTPOJUTHBIX HApyIIEHWH (pacTBOp TIIO-
ko3bl 10%, 4% pactBop KCI, 25% pactBOop
MgSO4, rmokoHaT Kalblysi) 1 aHTUOMOTHKO-
Tepanus — uepenum S50 MI/Kr B/B; Tepanus ra-
CTPOPHTEPOJIOTHUECKUX HapylIeHnH (KBaMa-
TeJ B/B MUKPOCTPYHHO; KPEOH). A Takyke OBLIO
JTOTIOJTHUTENIFHO HAa3HAYEHO: TapeHTEepanIbHOE
nutanue — AmuaoseH 10% — 100 mut; mpotu-
BorpuOkoBasi Tepanus ((iaykanason, audiro-
kaH). 19.04.2019 1. Obu1 yCTaHOBJIEH KaTeTep
®Dones Ne 8.

IToce mpoBeneHHOTO JIeYeHUsT COCTOSTHUE
peberka ymydmmiock. [lociie BeITUCKH OBLIO
PEKOMEHJIOBAHO: TOCTOSIHHASI KaTeTepH3allus
MoueBOro my3bipst karerepoM @Domes Ne §,
JUINTENIbHBIA TpHEeM Kalusi WM MarHusi acra-
parvHara mepopaibHO 1Mo 2 TablneTku 3 pasa
B JICHB, [UTHTEIBHBIN ITPHEM BOJHOTO PaCTBOPa
konekaneindepona mo 1000 ME B cyTkn.

Uepes 5 MecsiieB Obljla OTMEHEHA MOCTO-
SIHHAsI KaTeTepu3als MOUYEBOTO My3bIps, TaK
Kak peOCHOK HayaJl CaMOCTOSTEIbHO MOYHTh-
cs. Manpunk cran Ooyiee OOUIMTETHHBIM, Ha-
YaJ U31aBaTh HOBBIE 3BYKH, TIOSBUJICSI HHTEPEC
K OKPY>KaIOIIIUM TIPEIMETaM.

Ho, HecMOTpsi Ha TIOJIOKUTENBHYIO JTUHA-
MUKY, IPOTHO3 TP JaHHOM 3a00JieBaHUU He-
Onaronpusiter. [lpuunHamu cMepTH B paHHEM
BO3pacTe Yallle BCEro SIBISIOTCS PecIuparop-
HbIe 3200JIEBaHMSI, SIMMICTITHIECKIE MPHUITAI-
KM, a Takke BHE3aIllHasi CMEpTh, Yallle BCEro
BO BpeMsi cHa. B Ooree crapmiem Bo3pacte
K JIETAIBHOMY HCXOIy NPUBOAMT IOYEUHAS
HEJIOCTaTOYHOCTh BCJIEJICTBHUE NPOIPECCHPY-
fomeit TyOynomatuu. KauecTBo KW3HU Maru-
€HTOB 3aBHCHUT OT BBIPAKEHHOCTH CHMIITOMOB
CO CTOPOHBI HEPBHON M MOUYEBBIICIUTEIbHON
cuctemsl [11, c. 1-2]. JluHaMudeckoe NUCIIaH-
cepHoe HaOmofieHNe, CBOEBPEMEHHasl TOCIIH-
TaIM3alusl TO3BOJISIOT YIYUYIIUTh KayecTBO
JKU3HU TIAIMEHTOB, CTPAJAMOIIUX CHHAPO-
MoM Jloy.

3aKkjIioueHue

TakuM 00pa3oM, MOXKHO CIIENIATh CIEIYI0-
1€ BBIBOJbI:

B mamem xiMHHYECKOM HaOIIOLEHUU
y manueHTa ¢ cuHupomoM Jloy oTMedanuch
BpOXKJICHHAs] KaTapakra, TyOynomarus, BbIpa-
JKCHHAs! HEBPOJIOTHYECKAsT CHMIITOMATHKA, YTO
HE TIPOTUBOPCUHUT JIUTEPATYPHBIM JTaHHBIM |1,
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c. 350]. TspxecTh cocTosiHUS ObLIa 00YCIIOBIIE-
Ha TIyOOKMMHU HApyLICHUSMH 3JIEKTPOIHUTHO-
ro oOMeHa, HapyIIEHUSMHU CO CTOPOHBI ITOYEK
U OpraHoOB JKENYJOYHO-KHUIIIEYHOTO TPAKTa.
B nanHOM ciiyyae npUYMHOW roCHUTANN3AUN
sIBUJIACh OCTpasi 3ajJiep)KKa MOYM y peOcHKa
U Pa3BUTHE OCTPOM MOYEYHOH HENOCTATOYHO-
cti. OJHaKo, YYUTHIBAsl, YTO y NalMEeHTa He-
(pOKaIBIIMHO3, XPOHUYECCKUH NHETOHEPPHT,
TyOyJIOMHTEPCTUIIHAIBHBI  HEPPUT HENb3s
HUCKJIIOYUTH PA3BUTHE XPOHUUYECKON MOYEUHOU
HEJ0CTAaTOYHOCTH B jaibHeimemM. COBOKyII-
HOCTb COYETAaHHOW MAaTOJIOTUU CO CTOPOHBI
OpPraHOB MOYEBBIJEINUTENBHON CHCTEMBI yBe-
JIMYUBAET PUCK HEOIAroNpUsATHOTO MPOTHO3A.
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BUOJU3EJBHOE TOIIJINBO BI'EPMAHUU 1 POCCUHA

Hecreposna T.H., ’Kypasiaesa H.H.
@I'FOY BO Kocmpomckas I'CXA, Kocmpoma, e-mail: taneal80694@gmail.com, n.juravleva@mail.ru

B crarbe nemaercst 0030p HHOCTPAaHHBIX MH(OPMAMOHHBIX HCTOYHHKOB II0 TeME IIPOU3BOJCTBA OHOAU3EIIS
B I'epmannn. OcBemnaeTcst BOIPOC O CHIPbEBBIX pecypcax. OTMeYaeTcst, YTO OCHOBHBIM HCTOYHHKOM H3TOTOBICHUS
Ouonnsens B I'epManum sBIseTCs parc. ABTOPBI pacCMaTPUBAIOT HEMEIKHI OIBIT MPOU3BOACTBEHHOIO Ipolecca
Onommsernst. OueHb BaXKHOH IUIsI 00CYXKIEHHSI TEMOU SIBISICTCSl CBOMCTBO M KaueCTBO TOILIMBA. PaccMarpuBaroT-
Cs1 XapaKTePUCTHKHU: BA3KOCTh, CMa3bIBAIONIasi ciocOOHOCTh. HedTAHbIe KOMIAHUU JOJDKHBI COOTBETCTBYIOIIHM
00pa3oM MapKHpOBaTh NPOAYKIHIO ¢ OuommuseneM. B crarbe paccMaTpHBarOTCs OCOOCHHOCTH M PEKOMEH/AINH
10 IPUMEHEHHIO OHOIN3eIsI B aBTOMOOWIISIX. BaxkHBIM (hakTOpOM B JII0O0M IPOM3BOACTBE SIBISCTCS [IEHA U MECTO
TOBapa Ha pbIHKe. Hanorosas monuTuka eBponeiickix CTpaH CTUMYIUPYET IPOU3BOACTBO Oruoauses. CylmecTByIoT
JIBrOTHBIC YCIIOBUSI JUISl TIPOU3BOACTBA M Mpoiax. [TokaseiBaeTCs JUHAMUKA MPOU3BOACTBA M MPOJAX OMOIHU3ENs
B 'epmanny. B xadecTBe cpaBHEHUS PEICTABICHO COCTOSIHUE JEI 110 IPOM3BOACTBY Ouoausernst B Poccun. Otme-
YaeTcsi OTCYTCTBHE TOCYAaPCTBEHHBIX IIPOTPaMM TOAACPKKHU, HO HATMYUE PETHOHAIBHBIX IPOTYKTOB U OTACIBHBIX
HAy4YHBIX Pa3pabOTOK, B YACTHOCTH 10 MPOM3BOJICTBY OMOAM3EIS M3 BOLOpOCICii. B 3akitodeHnn aBTOphI OTMEUAOT
MIPUPOOOXPAHHBIN aCHeKT MPOu3BoACTBa Oroansens. CraThs HalMCaHa Ha OCHOBE MaTepUaIoB HeMenKoro deze-
PAJIHOTO areHCTBA M0 BO30OHOBISIEMBIM HCTOYHUKAM SHEPTHH, 3apyOeKHOM 1 POCCUIICKOI MTPECChI.

KiroueBble ciioBa: 6uoau3elib, 6Moau3esibHOE TOIUIHBO, AJIbTEPHATHBHOE TOIUIHBO, CBOHCTBA GHON3EILHOTO TOILINBA,
MpoaaKu GUOTU3EsI

BIODIESEL IN GERMANY AND RUSSIA

Nesterova T.N., Zhuravleva N.N.
Federal State Budgetary Educational Institution of Higher Education «Kostroma State Agricultural
Academy», Kostroma, e-mail: taneal80694@gmail.com, n.juravleva@mail.ru

The article reviews foreign information resources on the topic of biodiesel production in Germany. It highlights
the issue of raw materials. It is noted that rape is the main source of biodiesel production in EU. The authors
examine the German experience with the biodiesel manufacturing process. A very important topic for discussion
is the property and quality of fuel as well as viscosity and lubricity. Oil companies should label biodiesel products
accordingly. The article discusses the features and recommendations for the use of biodiesel in cars. An important
factor in any production is the price and place of goods on the market. The tax policy of European countries
stimulates the production of biodiesel. There are preferential conditions for production and sales. The article shows
the dynamics of production and sales of biodiesel in Germany. As a comparison, the authors describe the state of
affairs on the production of biodiesel in Russia. There is a lack of government support programs, but the availability
of regional products and individual scientific developments, in particular for the production of biodiesel from algae.
The authors note the environmental dimension of biodiesel production. The article is based on materials from the
German Federal Agency for Renewable Energy, foreign and Russian press.

Keywords: biodiesel, biodiesel fuel, alternative fuel, biodiesel properties, biodiesel sales

Biodiesel is an environmentally friendly
alternative fuel source that comes on the heels
of refined products. The process of obtaining
biodiesel fuel occurs during a chemical reac-
tion of transesterification. In this reaction, veg-
etable oil or any other source of triglycerides
reacts with monoatomic alcohols in the pres-
ence of a catalyst, forming monoalkyl esters
of fatty acids (biodiesel, MEFC) and glycerol.
Biodiesel or biodiesel is a liquid motor biofuel
that is a mixture of monoalkyl esters of fatty
acids. Biodiesel is obtained from triglycerides
(rarely free fatty acids) by the reaction of trans-
esterification (esterification) with monatomic
alcohols (methanol, ethanol). The source of
triglycerides can be various vegetable oils or
animal fats.

The environmental aspect and government
support programs are the main factors in the
development of biodiesel production. Mean-
while, the production of biodiesel in the EU
and Russia varies significantly.

The purpose of this article is to consider the
development of the biodiesel industry and the
production of biofuels in Russia and Germany.

Materials and research methods

The article is written on the basis of empir-
ical material from modern scientific technical
and journalistic sources in Russian, German
and English. Research methods are an actual-
ization of the problem in modern foreign and
Russian scientific literature and a comparative
analysis of the technical and economic situa-
tion in Russia and Germany. These research
methods are relevant for the development of
professional competencies of top-level special-
ists in the field of agriculture.

Research results and discussion

Biodiesel is the most well-known biofuel
in EU. Around 1.8 m. tonnes of biodiesel from
vegetable oils are consumed in Germany each
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year. This corresponds to roughly two-thirds of
German biofuel sales.

Raw materials

For many people, ‘biodiesel’ calls to mind
blossoming fields of rapeseed, and in Germany
it is indeed primarily sourced from rapeseed.
However, other vegetable oils and also used ed-
ible fats and animal fats can serve as possible
alternative starting materials. Whereas, for cli-
matic reasons, in Central Europe it is rapeseed
that dominates in the production of biodiesel, in
Asia it is normally manufactured from palm oil
and in America from soya oil. Biodiesel sourced
from recycled materials is also gaining in sig-
nificance. Compared to biodiesel obtained from
cultivated biomass, it is primarily the lower
GHG emissions that are stated as an advantage
of biodiesel sourced from used edible fats.

In EU, biodiesel is mostly obtained from
rapeseed, as a native raw material. The culti-
vated area, almost constant in recent years at
around 1.4 m. ha, lends emphasis to the great
significance of rapeseed cultivation in Germa-
ny. Manufacture of edible oil, margarine, etc.
requires a rapeseed cultivated area of around
300,000 ha. Industry accounts for around
120,000 ha, using the product as a material.
Yet the lion’s share that remains, around two-
thirds of domestic rapeseed area cultivated, is
available to biofuel production and, where ap-
plicable, to export.

For a chemist, biodiesel is in fact vegeta-
ble-oil methyl ester, or respectively it is charac-

in 1,000t

terised as fatty acid methyl ester (FAME). The
abbreviation RME is also established for rape-
seed-oil methyl ester. Thus biodiesel is not to
be confused with vegetable oil but is manufac-
tured from it.

Manufacture

In Germany the first facilities for biodies-
el production were set up in the 1990°s. It is
manufactured by transesterification of veg-
etable oil with methanol: for this, veg-etable
oil is mixed with methanol in a 9:1 ratio. To
accelerate the process, 0.5-1% of a catalyst
(sodium hydroxide or potassium hydroxide)
is added and the mixture is stirred at temper-
atures of 50-80°C for several hours. In the
chemical reaction that follows, the vegetable-
oil molecule, consisting of glycerin and three
fatty-acid chains, is split. The trivalent alco-
hol, glycerin, is replaced by the monovalent
alcohol, methanol, so that the fatty acids com-
bine with methanol to form biodiesel. What
remains at the end of the reaction is raw bio-
diesel and raw glycerin in two easily-sepa-
rable phases.

So as to attain biodiesel of the desired prod-
uct quality, raw biodiesel must go through sev-
eral steps of processing. The same applies to
the glycerin, an alcohol that finds use in many
business sectors, such as pharmaceuticals, the
food industry and the oil sector, and is normal-
ly manufactured synthetically [1].

Figure 1 shows the dynamics of production
and sales of biodiesel in Germany (fig. 1).

2007 2008 2009 2010

I Capacity Production

Source: Ufop, VDB, BAFA, BMF, FNR (August 2016)

2011

2012 2013 2014 2015

I Consumption

©FNR 2016

Fig. 1. Development of Biodiesel. Production and sales in Germany [2]
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Source: FNR, according to BAFA, BMF ( July 2016)
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Fig. 2. Biodisel (pure and mixture) sales in Germany [3]

Properties and quality of the fuel

For the use of vegetable-oil fuels, the en-
gine needs to be adapted to the fuel; in the case
of transesterification to form biodiesel, the fuel
is adapted to suit the engine. As regards viscos-
ity and its ignition performance, it has similar
characteristics to fossil-based diesel. Through
using additives, as is also customary for tra-
ditional fuel, the product is made suitable for
winter use: as low as —20 °C, biodiesel can be
used without problems. The lubricity of bio-
diesel, important to keep wear-and-tear on the
engine low, is even higher than that of fossil
fuel. By contrast, the energy content per liter
is somewhat lower; this can lead to additional
consumption of up to 5%.

In 2003 the requirements necessary for
fuel quality were established in the DIN EN
14214 norm, valid throughout Europe. The
integration of the latter into the 10th Federal
Emission Protection Ordinance (10. BImSchV)
also anchors these requirements in national law.
If biodiesel is offered at public fuel-stations, it
is obligatory to make known the quality of the
fuel, according to the norm, by attaching the
DIN sticker to the fuel-pump column.

The oil companies add up to 7% biodiesel
(B7) to traditional diesel, without any need for
the vehicle-holder to take any technical prereq-
uisites into account. To comply with the norm
for fossil-based diesel fuel (DIN EN 590), the
mineral-oil manufacturers may only add bio-
diesel that in turn corresponds to the biodiesel
norm DIN EN 14214, On the fuel-pump column,
a sticker stating «Contains up to 7% biodiesel»
directs attention to the so-called B 7-fuel.

As is customary for petrol and diesel, ad-
ditives are also put into the biodiesel in order to
improve its properties. Information on quality-
assurance with regard to biodiesel is offered
by the Association Quality Management Bio-
diesel e. V. at www.agqm-biodiesel.de an [1].

Approvals for biodiesel vehicles

For use of biodiesel as a pure fuel or in
mixtures with a biodiesel proportion of > 7%,
approval by the manufacturers is necessary. In
non-approved vehicles, biodiesel’s properties,
similar to those of solvents, can lead to prob-
lems; where applicable, the product can attack
plastic and rubber components, such as seals
and petrol-ducts in the engine. Overviews
with regard to vehicle approvals for biodiesel
(B 100) in agricultural and forestry use, but
also for the commercial-vehicles sector more
broadly (B 100 and B 30), can be accessed on
the internet pages of the Union for the Promo-
tion of Oil and Protein Plants (abbreviation:
UFOP)) at www.ufop.de. Likewise, when ret-
rofitting particle filters it is essential to ensure
that the filter and vehicle are approved for bio-
diesel use [1]. Figure 2 shows the sales of pure
biodiesel and a mixture of biodiesel with tradi-
tional diesel (fig. 2).

Market presence/use

Supported by complete tax-exemption,
the history of biodiesel in Germany began
with the sale of pure fuels — also known as
B 100. Vehicle fleets tanked up their com-
mercial vehicles with biodiesel and numer-
ous car models obtained approvals for use of

EUROPEAN JOURNAL OF NATURAL HISTORY Ne4, 2020



CeslbCKOX03AUCTBEHHbIEe HayKun

this fuel. The biodiesel market in Germany
changed with the stage-by-stage introduction
of tax from mid- 2006 and with the biofuel
quota, created as a countervailing measure.
Higher raw-material prices and increasingly
demanding requirements regarding emis-
sions adversely affected sales of B 100, such
that today biodiesel as a pure fuel comprises
less than 1% (around 3,000 t) of total bio-
diesel sales — more than 99% of the total
consumed is added directly to diesel fuel by
the oil companies.

At 3 m. tons, biodiesel production ex-
ceeded domestic sales of 1.8 m. tons in 2015.
In this context the manufacturers in this
country — with a production capacity of 4 m.
tons in all — primarily use native raw materi-
als. Accordingly, in Germany in 2015 around
650,000 ha of rapeseed were used for the pro-
duction of biodiesel and vegetable oil. [4].

Environmental aspects

Through the use of 1.8 m. tons (t) of bio-
diesel in Germany in 2015, more than 1.8 bn.
liters of diesel fuel were replaced and around
2.1 m. t of greenhouse-gases saved. Thus bio-
diesel’s contribution to the protection of re-
sources and of the environment is undisputed.
That contribution will further in crease because
it is to be expected that the latest requirements
of the sustainability ordinance (among other
things) will generate further optimizations in
biofuel production.

The production of biofuel causes emis-
sions, along the chain of manufacture and sup-

GHG emissions in g CO,equiv./M)

ply, that are primarily to be attributed to the ac-
tivity areas of cultivation and processing. The
latest targets stipulate a GHG saving of 35%
in relation to a reference value for fossil-based
diesel fuel; from 2018 the relevant value is
raised to 50%. How many GHG emissions the
biodiesel saves in the individual case can be
calculated for one particular facility or via the
standard values from the «EU Directive on the
Promotion of Energy from Renewable Sourc-
es». According to this, biodiesel made from
rapeseed saves at least 38 % of GHG compared
to the reference fuel; biodiesel from sunflowers
even saves 51 % (fig. 3).

It is the cultivation of biomass, above all,
that provides potential for savings. Thus an op-
timized deployment of fertilizer and the taking
into account of average rapeseed yields (that
are by now further increased) positively af-
fected the GHG balance. The DBFZ calculates
that, in practice, the emissions in the case of
biodiesel sourced from rapeseed could there-
fore be roughly one third below the conserva-
tive EU standard value [4].

In Russia, there is no unified state program
for the development of biodiesel, but regional
programs are being created, such as the Altai
regional target program “Rapeseed-biodiesel”.
The Association of rapeseed oil producers has
been established in the Lipetsk region.

It is planned to build plants for the pro-
duction of biodiesel in the Lipetsk region, Ta-
tarstan, Altai territory, Rostov region, Volgo-
grad region, Oryol region, Krasnodar region,
Omsk region, and Novgorod region [6].

80
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Source: FNR, using DBFZ information
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Fig. 3. GHG EMISSIONS: BIODIESEL FROM RAPESEED [5]
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Production of biodiesel from algae

The most promising source of raw materi-
als for the production of biodiesel is algae. In
2006, several companies announced the con-
struction of plants for the production of bio-
diesel from algae:

— Global Green Solutions (Canada) based
on Valcent Products technology (USA) — pro-
duction capacity of 4 million barrels of bio-oil
per year;

— Bio Fuel Systems (Spain);

— De Beers Fuel Limited (South Africa) by
Greenfuel Technologies Corporation (USA —
production capacity of 900 million gallons of
biodiesel per year (algae + sunflower oil)

— Aquaflow Biomic Corporation (New
Zealand) — production capacity of 1 million li-
ters of biodiesel per year.

Russian scientists from the Joint Institute
of High Temperatures (Russian Academy of
Sciences and Moscow state University) have
developed and successfully tested a plant for
the conversion of biomass to bio-gasoline. The
resulting fuel, mixed with conventional gaso-
line, was tested in a two-stroke internal com-
bustion engine. The new development allows
you to process all the algae biomass at once,
without drying it. Previously used attempts to
obtain bio gasoline from algae provided for a
drying stage, which in terms of energy con-
sumption exceeded the energy efficiency of
the resulting fuel. Now this problem is solved.
Fast-growing microalgae are much more pro-
ductive in converting the energy of sunlight
and carbon dioxide into biomass and oxygen
than conventional land plants, so getting biofu-
els from them is very promising [6].

The slow development of the biofuel mar-
ket in Russia is due to a number of interrelated
factors. First of all, our country, which today
has the richest oil reserves and is the world’s
first and second exporter of this raw material,
does not have an urgent need to search for al-
ternative energy sources.

According to the USDA, biofuels in Russia
produce about 5% of heat and 1% of electric-
ity, and the share of transport running on bio-
fuel does not reach 0.5%. The fact is that any
car can use gasoline with an admixture of bio-
ethanol up to 10 %, and switching to a mixture
with a higher content of this fuel, up to 100 %,
requires a mechanism with a flexible choice of
fuel. The transfer of the domestic fleet from
diesel to bio-fuel may amount to a third of the
total cost, which is not economically profitable
at the moment.[7].

However, the Russian bio-fuel market has
a future in agriculture. According to Alexey
Ablaev, President of the Russian National Bio-
fuel Association, the main driver of the devel-

opment of the bio-fuel market in Russia will
be the need to increase domestic demand for
agricultural products. [7].

Bioeconomics in general and biodiesel
production in particular are promising areas for
agricultural development. [8]. Potential suppli-
ers of raw materials for the production of bio-
combustible in Russia are farms and collective
farms. If such enterprises are equipped with
the necessary equipment and trained special-
ists, domestic farmers will be able to self-sup-
ply fuel for their agricultural work, which will
have a positive impact on the price of finished
products and increase the competitiveness of
the enterprise.

Conclusion

Biodiesel, as renewable biofuels, offer the
chance to lessen the dependence on and con-
sumption of petroleum and to secure the supply
of fuels. Economic changes in the field of bio-
diesel fuel production can benefit rural areas.
The agricultural cultivation of energy crops
and their recycling is a way to sustainable de-
velopment of agricultural enterprises. In con-
clusion, we note the following: a decisive eco-
nomic factor for the development of biodiesel
production in Russia is the reduction in its cost
compared to conventional diesel fuel. Until
this happens, large-scale biofuel production is
unlikely. Reducing the cost of raw materials,
in particular vegetable oil, based on increasing
the productivity of agricultural enterprises can
help solve this problem. Algae are another al-
ternative and very promising raw material for
biodiesel in coastal areas.
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BJIMAHUE TEHETUYECKUX ®AKTOPOB HA PEAJIM3ALIMIO
CYXOI'O BEHIECTBA KOPMA BbICOKOITPOAYKTUBHBIMH
KOPOBAMHU KOCTPOMCKOMU NTOPO/IbI

Yaunknii A.A., bapanosa H.C., Kpacunsmuk E.A.
®@I'BOY BO «Kocmpomcras I'CXA», Kapasaeso, e-mail: leha.chaitskiy@mail.ru,
baranova-ns2@yandex.ru, helenkr@yandex.ru

CroxuBIIasics CUTyanust B Hamleil cTpaHe, 00sA3bIBACT IIPUHUMATH MEPhI 110 UMIIOPTO3aMEICHHIO U YBEIU-
YEHUIO TEMITOB TIPOU3BOACTBA COOCTBEHHON MpoayKunu. CyIiecTByeT BEPOSTHOCTh TOTO, YTO B CKOPOM BPEMCHH
HaM MPHACTCS OPUEHTUPOBAThCSA HE HA 3aKYIKY HMIIOPTHOTO CKOTA, KaK 3TO JIENAJOCh PaHee, a Ha PAllMOHAIBHOES
HCIIONB30BaHHE COOCTBEHHBIX pecypcoB. J{iisi ocymiecTBIeHNs naei 00 MMIIOPTO3aMEIICHHU B )KUBOTHOBOICTBE
HE0OX0OMMO KOMIUIEKTOBATh CTa/[d M3 KOPOB C BEICOKUM YPOBHEM OHOJIOIHYECKOrO MOTEHIMATA U OHOJIOTHYECKO
LEHHOCTBIO MPOJIYKIIHH, @ TaK K BBICOKOH 3(()EKTUBHOCTBIO HCIOIB30BAHUs CYXOrO BEIIECTBA KOPMA, KOTOpast
Oyzer criocoOCTBOBATH HanboIIee MOMHON Pealu3aliy TeHeTHIeCKOTO IOTeHIHaa OPOALL. [[eHHOCTh MOIOYHOIT
MPOYKIIMH OIPE/IEIACTCS COIeP)KaHHEM BCEX KOMIIOHEHTOB, BXOSIINX B €r0 COCTaB (COACpIKaHME jKupa U Oelka,
COMO, cyxoe BerecTBo 1 T.11.). CyXoe BELIECTBO SIBISETCS OCHOBOU JUIS ONPE/ICIICHUS] HOPMBI ITOTPEOICHHS BCEX
NIPOYHUX ITUTATENIBHBIX BEIIECTB KOPMa, BEICOKUH YPOBEHb KOTOPOi 0OecrednBaeT HOCTYILICHHE B OPraHU3M JKHBOT-
HOTO HEOOXOMMOTO KOJMYECTBA SHEPTHU U IUTATEIBHBIX BELIECCTB, YTO B CBOIO OYepe/lb CIOCOOCTBYET Hanboee
MOJTHOH peanu3anuu reHoTHna. OOBEKTHBHYIO OIEHKY 3()(EKTHBHOCTH CyXOro BEHIECTBA JAIOT KOA((HUIIMEHTHI
FCR u GFE, Ha KOTOpBIE 0Ka3bIBAIOT BIMSHAEC MHOXXECTBO ()aKTOPOB, B TOM YHCJIC TCHETUYCCKUE.

KuioueBbie cj10Ba: KOPOBbI, KOCTPOMCKast IOPO/ia, KOPMa, CyXoe BelllecTBO, KOpMoBbie ko3P punuentsr, COMO

THE INFLUENCE OF GENETIC FACTORS ON THE SALE OF DRY MATTER
OF FEED BY HIGHLY PRODUCTIVE COWS OF THE KOSTROMA BREED

Chaitsky A.A., Baranova N.S., Krasil’shchik E.A.
Federal State Budgetary Educational Institution of Higher Education «Kostroma State Agricultural
Academyy, Karavaevo, e-mail: leha.chaitskiy@mail ru, baranova-ns2@yandex.ru, helenkr@yandex.ru

The current situation in our country obliges us to take measures to import substitution and increase the rate
of production of our own products. There is a possibility that in the near future we will have to focus not on the
purchase of imported livestock, as it was done earlier, but on the rational use of our own resources. To implement
ideas on import substitution in animal husbandry, it is necessary to form herds of cows with a high level of biological
potential and biological value of products, as well as high efficiency of using dry matter of feed, which will contribute
to the fullest realization of the genetic potential of the breed. The value of dairy products is determined by the content
of all components that make up milk (fat and protein content, nonfat milk solid, dry matter, etc.). Dry matter is the
basis for determining the consumption rate of all other nutrients of the feed, a high level of which ensures the intake
of the necessary amount of energy and nutrients into the body of the animal, which in turn contributes to the most
complete realization of the genotype. An objective assessment of the effectiveness of dry matter is given by the FCR
and GFE coefficients, which are influenced by many factors, including genetic ones.

Keywords: cows, Kostroma breed, feed, dry matter, feed coefficients, nonfat milk solid

At the present, in connection with the
intensification of agricultural production

lines that perform differently under differ-
ent conditions.

in the Kostroma region, which corresponds
to the agricultural policy in realization the
program of sustainable development in ag-
riculture [1, 2], accelerated improvement of
breeding and productive qualities of cows is
of great importance, special attention being
given to the breeding of cows of the Kostro-
ma breed. These animals have the biological
value of dairy products, significant poten-
tial in increasing yields and quality of milk,
and their gene pool, due to the selection and
breed-crossing, provides genetic diversity,
and also makes it possible to obtain a signifi-
cant number of livestock with different pedi-
gree levels in regard to the improving breed.
Breeding of dairy cattle is carried out along

The value of dairy products is determined
not only by the content of the main compo-
nents (fat and protein), but also by all other
substances that make up milk (dry matter,
nonfat milk solid, etc.). Dry matter is the ba-
sis for determining the consumption rate of
all other feed nutrients, a high level of which
ensures the intake of the necessary amount
of energy and nutrients into the body of the
animal, which in turn contributes to the most
complete realization of the genotype. Since
highly productive cows bear the genetic po-
tential of the breed and determine the effec-
tiveness of breeding work, studying the ef-
ficiency of using dry matter of feed on their
example is an urgent task [2, 3, 4].
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The most objective assessment of the ef-
ficiency of consumption of dry matter feed by
a cow and its conversion into milk is provided
by the feed coefficient (FCR) and gross feed
utilization efficiency (GFE) [5, 6].

Purpose of the study

Analysis of dry matter feed conversion into
milk in highly productive cows.

Material and research methods

The object of research was 272 cows from
the breeding plant of the APC collective farm
“Rodina” of the Krasnoselsky district of the
Kostroma region. The material for the study
was the data of breeding and zootechnical re-
cords. To conduct the study, we selected highly
productive cows with milk yields by highest
lactation on 1.5 or more standard deviations
exceeding the average level in the herd.

Feed coefficient (FCR) was determined by
the formula [5, 6]:

Feg=2ML
MY

where, DMI and MY are dry matter intake and
milk yield, respectively.

Gross feed efficiency (GFE) was calculat-
ed using the formula [5, 6]:
MY

GFE =——.
DMI

Digital material was processed biometri-
cally based on generally accepted statistical
methods, on a personal computer using Micro-
soft Excel version 2007.

Research results and discussion

The record-breaking cows are of particular
importance in dairy cattle. The results of their
raising indicate a high level of productive and
breeding qualities at this stage and reveal the pos-
sibilities for further improvement of the breed.

From the data in Table 1, the highest milk
yields mn the APC, the collective farm “Rodi-
na” were achieved by the cow Kupava 39172 of
the breeding line from Meridian 90827 for 1%
lactation and the cow Galushka 3053 from
the breeding line Lada 2537 for 4™ lactation.
Their milk yields amounted to 11181 kg and
10415 kg of milk, respectively.

Differences in the number of highly pro-
ductive cows in individual lines and related
groups of the breed were revealed (Fig. 1).

Table 1
Record-breaking cows of the herd at the breeding plant of the APC collective farm “Rodina”
Company individual Name Milk yield, Fat con- Protein | Live weight, kg
number kg tent, % content, %
the APC collective 39172 Kupava 11181 3,35 3,23 475
farm “Rodina”
3053 Galushka 10415 3,20 3,30 556
3644 Smetana 10184 3,65 3,37 500
9115 Drachunya 10124 4,73 3,94 500
38792 Lilovaya 9923 3,63 2,99 494
m Batler 107506
B Kontsentrat 106157
B Kurs 3722
Ladok 2537
M Leird 71152
m Master 106902
m Meridian 90827

Fig. 1. Distribution of highly productive cows by lines and related groups
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From the diagram shown in Fig. 1 it fol-
lows that among the highly productive cows in
the APC collective farm “Rodina”, the majority
of cows are represented by animals of the Lada
2537 line (11 heads) and by related groups of
Master 106902 (6 heads) and those of Meridian
90827 (6 heads).

The Kostroma cattle breed has been im-
proved with the brown Swiss of various breed-
ing since the 70s of the XX century. As a result,
the herds of the Kostroma cattle breeding zone,
including the APC collective farm “Rodina”,
have accumulated genetic material of differ-
ent pedigree blood content by the improving
breed, among which there are highly produc-
tive cows (Fig. 2).

Fig. 2 shows that on the collective farm
most of highly productive cows are animals
with pedigree blood content less than 50%
(16 animals) and more than 50 % (7 animals).

From the data of table 2 it follows that the
highest milk yield had cows with a blood con-
tent of 25 % by the improving breed, their milk
yield amounted to 9074 kg of milk. A high fat
content in milk was noted among peers of the
improved breed — 4.14%. According to the

"

content of dry matter and nonfat milk solid,
half bred cows are distinguished: 12.75 % and
8.99%, respectively. The highest FCR and
GFE ratios have peers of the improved breed;
exceeding the number of cows with pedi-
gree blood content of 0-24% was 0.12% and
0.04 %, respectively, with a reliable difference
(P <0.05).

The most objective assessment of the ef-
ficiency of consumption of feed dry matter by
a cow and its conversion into milk is provided
by the feed coefficient (FCR) and gross feed
utilization efficiency (GFE). Fig. 3 presents a
graphical representation of the indicators of the
feed dry matter conversion in highly produc-
tive cows of different thorough bredness.

As it can be seen in Figure 3, the highest
indicators of the feed coefficient (FCR) were
observed in peers of the improved breed and
animals with a blood content of 26-49 %, and
the lowest — in cows with blood content of
0-24%.

Differences in indicators in animals of dif-
ferent lines and related groups are character-
ized by the quality of the sires used and the
degree of realization of the genetic potential.

m Peers of the improved
breed
mLess than 50%

H50%

®More than 50%

Fig. 2. Distribution of highly productive cows of different pedigree levels by the improving breed

Table 2

Conversion of feed dry matter into milk, depending on the amount of blood supply
from the improving breed

Indicator Blood Content by the Improving Breed, %
Peers of the 0-24 25 26-49 50 more 50
improved breed

Milk yield, kg 8899 + 668 8842 +£284 | 9074+767 | 9020+454 | 8580+ 21 8992 + 606
Fat content, % 4,14+ 0,27 3,87+0,08 | 3,89+0,18 | 398+0,15 | 4,01+0,08 | 3,85+0,11
Dry matter, % | 12,12+0,75 12,03+0,71 | 12,22+0,13 | 12,00+0,85 | 12,75+ 1,26 | 11,86+ 0,94
SOMO, % 8,08 +0,34 848+0,80 | 8,72+0,16 | 840+0,59 | 8,99+0,82 | 845+0,.87
FCR,% 1,81+0,02 1,69+0,02 | 1,74+0,07 | 1,77+0,14 | 1,70£0,03 | 1,71+0,07
GFE, % 0,55+ 0,01 0,59+0,01 | 0,58+0,02 | 0,57+0,04 | 0,59+0,01 | 0,59=+0,02
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1.82
1.8 MWPeers of the
’ improved breed
1.78
1,76 m0-24%
BQ. 1,74 -
g 1,72 1 m25%
= 1,7 1
1.68
1.66 - W26-49%
1.64
1:62 -

Fig. 3. Conversion of feed dry matter depending on the blood content

Conversion of feed dry matter into milk, depending on the genealogy fable3
Index Line/ Related group
Ladok 2537 | Kurs 3722 | Kontsentrat 106157 | Master 106902 | Meridian 90827
Milk yield, kr 9133+ 647 | 8899+ 668 9542 + 445 9305+ 743 9390 + 882
Fat content, % 3,99+024 | 4,14+0,27 3,79+0,01 3,92+0,28 3,86+0,17
Dry tr::llallttteo;) con- 12,20+ 0,78 | 12,12+£0,75 11,82 £0,86 12,68 + 0,66 11,64 £0,98
SOMb,% 8,55+0,57 | 8,08+0,34 8,62+0,74 8,87+0,54 8,24+ 0,90
FCR,% 1,80+£0,21 | 1,81+0,02 1,78 £ 0,08 1,79+0,11 1,78 £0,22
GFE, % 0,56+0,06 | 0,55+0,01 0,56 +0,02 0,56 +0,03 0,57 £0,06
1.815
1.81 -
1.805 -
1.8 1 M Ladok 2537
s 1,795 - EKurs 3722
5 1,79 - mKontsentrat 106157
= 1,785 - EMaster 106902
1,78 - W Meridian 90827
1,775 A
1,77 -
1,765 -

Fig. 4. Conversion of feed dry matter depending on the genealogical affiliation

Based on the data in Table 3, the highest
milk yields are observed in cows of the group
related to Concentrate 106157 — 9542 kg of
milk, and the highest fat content in cows of
the Kurs line 3722 accounts for 4.14%. The
highest content of dry matter nonfat milk solid

was in animals of the related group of Master
106902 and amounted to 12.68 % and 8.87 %,
respectively. The highest FCR and the low-
est GFE were recorded in cows of the pro-
duction line of Kurs 3722 and are 1.81% and
0.55 %, respectively.
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Fig. 4 shows that the highest FCR co-
efficient was observed in cows of the Kurs
3722 and Ladka 2537 lines, and the lowest —
in animals of the groups related to Koncentrat
106157 and Meridian 90827.

Conclusion

Thus, highly productive cows of the
Kostroma breed have a high level of conver-
sion of feed dry matter into milk, which is a
potential for increasing milk production and
improving the quality of dairy products. In
APC the collective farm “Rodina”, under ap-
propriate feeding conditions, feed dry material
is converted into milk more effectively in peers
of the improved breed and in animals of the
production lines of Kurs 3722 and Ladka 2537.
The use of the “feed coefficient” and ‘“gross
feed efficiency” indicators in the future will
positively affect the effectiveness of breed-
ing work.
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AHAJIN3 10XOJA0B KOMITAHUU OT APEH/IBI TIOABUKHOI'O COCTABA
B YCJIOBUAX USMEHEHUA METOJAUKHA NX ®OPMUPOBAHUSA

HNBanenkoBa A.Sl., Bynnnesa 10.M.
Cubupcruil eocyoapcmeennwlil ynusepcumem nymeti cooouyenus, Hosocubupck,
e-mail: ivanenkova_al996@mail.ru

B crarbe npuBeneH aHaIM3 ANHAMUKH JTOXOIOB OT IMPOYHMX BUJOB ACSTEILHOCTH CTPYKTYPHOTO IIOApa3ie-
JICHUS T0]] BIMSHUEM M3MEHCHHS METOIMKH MX (OPMHUPOBAHMUS, PACKPHIBAIOTCS ACHEKThI HAYUCICHHUS J0XOI0B
MPEANPUATHSA 33 apeHJTy MOJBHKHOTO COCTAaBA MPH M3MEHEHHU METOJAMKH ()OPMHUPOBAHMS CTABKU 3a apeH]y NOJI-
BIDKHOTO cocTaBa. MccienoBanue poBeeHO Ha OCHOBAHUH PA3JIMYHBIX METOAHK (JOPMHUPOBAHHS JOXOIOB 3a CO-
noctaBuMblie niepuozabl 2018 u 2019 romos. [IpuBeaeHb! pacyeTsl COMIACHO paHee JeHCTBOBABILEH B CTPYKTYPHOM
MOJPa3/ICTICHUN METOAUKH (POPMUPOBAHMS JIOXOIOB OT apeH[bI IOABMKHOTO COCTaBa, a TaKXkKe ACHCTBYIONICH
B Hacrosmee BpeMs. s 9TOro mokasareny IPHBEIEHEl B CONOCTaBUMBIH BHA. CONIaCHO HOBOW METOJHKE CTaB-
KH TUIaTHI 3@ TI0JIb30BaHHE MOJIBIJKHBIM COCTABOM PACCYUTHIBAIOTCS ¢ [ depeHIpalyeil mo ceprsM IMOABHKHOTO
cocrapa. Czie7aH BBIBOZIBI O PALlOHAIBLHOCTH NIPUMEHEHUsI HOBOW METOMKH (hopMHpoBaHHs 10X0n0B Kommannu
OT apeH/Ibl MOJIBUKHOTO cocTana. Ilepexos Ha HOBYIO METOJMKY pacueTa 00yClIOBICH HEOOXOMMOCTBIO y4eTa Cpo-
Ka 9KCIUTyaTalluy MOJBIKHOTO COCTaBa, AUMQEPEHIHALNN 110 CepUsiM, OT KOTOPBIX 3aBHCST 3aTpaThl Ha 00CIIy-
JKMBAaHHE M aMopTH3aluio. Ha 0CHOBE MPOBEJCHHBIX PacyeToOB CJENAaH BBIBOJ, YTO MEPEXOJ HA HOBBIH MOPSIOK
(hopMupOBaHUS 1OXONOB BEITOZIcH KoMIaHuM B TOM ciIydae, €CIH B CTPYKTYpe IPEIOCTaBIIeMOTO B apEHIy BBIIIC
JI0JIs1 HOBOTO TIO/IBHYKHOTO COCTaBa.

KutroueBrble cj1oBa: 10X0/1bI OT IPOYHUX BU/I0B 1€ATCJIbHOCTH, 10X0/AbI OT CAa4Y1 UMYLIECTBA B aPEHY, 10X0AbI
TpaHCﬂOpTHOﬁ KOMIIAaHUHU

ANALYSIS OF THE COMPANY’S INCOME FROM ROLLING STOCK RENTAL
IN THE FACE OF CHANGES IN THE METHODOLOGY FOR THEIR FORMATION

Ivanenkova A.Ya, Buintseva Yu.M.
Siberian State University of Railways, Novosibirsk, e-mail: ivanenkova_al996@mail.ru

The article provides an analysis of passive income after changing the methodology for their formation, reveals
the aspects of accruing income of the enterprise in terms of change in the methodology for the rental of rolling
stock. The research based on the different methodologies for their formation during the analyzed period — 6 months
of 2018 and 2019. Calculations are given in accordance with the methods previously used in the structural unit for
generating revenue from rolling stock rental, as well as the current one. For this, indicators are given in a comparable
form. According to the new methodology, the rates for the use of rolling stock are calculated with differentiation
according to the series of rolling stock. The conclusion is made on the rationality of applying the new methodology
for the formation of the Company’s income from rolling stock rental. The transition to a new calculation method
is due to the need to take into account the operating life of the rolling stock, differentiation by series, on which the
costs of maintenance and depreciation depend. Based on the calculations, it was concluded that the transition to a
new procedure for generating income is beneficial for the Company if the share of new rolling stock is higher in the
structure of the lease.

Keywords: passive income, transport company, income from rolling stock rental

Bce daxThl X03HCTBEHHOH >KHU3HH Op-
raHu3alyi, OTpakaeMble B OyXraJlTepCcKOM
ydere, MAENATCS Ha JOXOABl M PACXOABI.
B nanHo# paboTe MpuUBEACH aHATH3 TOXOA0B
C TOYKH 3pCHUS BIUSHUS Ha (PUHAHCOBBIN pe-
3yNlbTaT X034MCTBEHHOHN nesTenbHocTH KoMm-
naHuu. Jloxonasl moapasgenaTcs Ha JOXOMbI
OT OCHOBHBIX BHJIOB JEATEIHLHOCTH M TPO-
gue goxonsl [1]. Teme dopmupoBanus ¢u-

METOAHUKN (I)OpMI/IpOBaHI/IH J0XO0I0B Komnanun
OT apCH/AbI IIOABMXKHOI'O COCTAaBA.

MaTepI(IaJlbl H METOAbI UCCTICAOBAHUSA

[lenbl0 AaHHOTO HCCIEOBAHUS SIBISETCS
aHanmu3 JIoxonoB KoMmaHuu OT apeHIpl MOJ-
BHYKHOTO COCTaBa B CBSI3U C IEPEXOJIOM Ha HO-
BYIO METOJIMKY pacueTa CTaBOK 3a apeH/1y IO/I-
BIYKHOTO COCTaBa.

HaHCOBOTO pe3yibTaTa MOCBAIICHBl HayYHbIE
pa6otsr bapkosa E.H., Kanamuankosoit U.B.,
JloceBa B.C., Msicuuka B.T"., [Togo6sr B.A.,
Tepemnnoit H.II.

AKTyalTbHOCTB JIaHHOH TEMBI 00YCIIOBIICHA
3HAYMMOCTBIO aHallM3a J0XOJOB, BIHSIOIINX
Ha (hMHAHCOBBIIN pe3yNbTaT Kak crocoda ycra-
HOBJICHUS TIyTE€H U PE3EPBOB POCTa MPUOBLIH
u penradenbHoctr Komnanuu. HoBusHa naH-
HOHM pa0OThl 3aKJIFOYACTCS B CJICIAHHOM BBI-
BOJIE O PaIlMOHAJHLHOCTH MPUMEHEHUS HOBOM

OObekTOM wWccnenoBanus siBisiercs Mo-
TopBaroHHoe jierno HoBocuOupckoro pernona
(Hdanee Jlemo) — cTpyKTypHOE TOZApa3aesieHue
3anagao-CuOupCKOi MTUPEKIIMA MOTOPBAaroH-
HOTO TMOJBIDKHOTO cocTaBa. Marepuanamu
WCCIICZIOBAHUS SIBIISIIOTCSl JJAHHBIE CTaTHCTH-
YECKOW M YIPaBICHUECKOW OTYETHOCTH CTPYK-
TYpHOTO TonpasiencHus KoMnanuu, a Takxke
HOPMAaTHBHBIC JIOKYMEHTBIL. TeOopeTHYECKUM
METOJIOM HCCJICJIOBAHHS SBISICTCS  aHAIHU3.
B pabote npuBe/icH aHAIN3 TUHAMUKH JIOXOJIOB
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OT OpOYUX BUAOB ACATCIBHOCTH I1OJ BIUSAHU-
€M U3MCHCHHA MCTOAUKH UX (I)OpMI/IpOBaHI/IH.

Pe3yabTarhl nccieoBaHU i
U UX o0Cy:KIeHne

B cooTBeTcTBUM ¢ TpeOOBAHUAMU PACTIOPS-
xernst OAO «PXK/I» Jlero ocymiecTBiseT 3Kc-
IITyaTalnio, PEMOHT U TEXHUYECKOE OOCITYKH-
BaHHE MOTOPBArOHHOTO TOJBMIKHOTO COCTaBa
MOCTOSHHOTO TOKa [2]. OCHOBHBIM pE3yNbTa-
TOM JICATEIBHOCTH JIETIO SIBIISIETCS MOTyYeHUE
MpHOBUTH OT TPOYMX BHUIOB JCSITEIHHOCTH,
BO3HHKHOBEHHE KOTOPHIX HE CBSI3aHO C Bejie-
HUEM OOBIYHBIX BUJIOB JICSITEIBHOCTH TaKHX,
KaK 3KCIUTyaTallusl MOJBWKHOTO cocTasa. Jlo-
XOJIHBIC TIOCTYIIJICHHS JICTIO CBSI3aHBI C TIPEIO-
CTaBJICHUEM 3a IIJIaTy BO BPEMEHHOE I0JIb30-
BaHUs aKkTHBOB opranm3anuu [3]. [To mpounm
BHJAM JIEATENHOCTH JOXOABl HAYHUCISIOTCS
OT C/Ia4¥ B apeH]y EKTPOTOe30B U nHppa-
CTPYKTYPbl TACCaXKUPCKOTO KOMILIEKCA, I10-
MEIICHUH U 00OpYNOBaHMS, OKAa3aHUS YCIYT
I10 YIIPABJICHUIO U DKCILTyaTallK TPAHCIIOPTa,
oT ciaun Metaiutonoma. CTpyKTypa HauUCIIeH-
HbIX B 2018 romy A0XOI0B IO MPOYHM BHIAM
JIeSITeTbHOCTH TIPEJICTaBlIeHa Ha puc. 1.

JIOMUHUPYIOIIUMH B CTPYKTYpPE JIOXOJIOB
OT TIPOYUX BUJIOB JACSITEIBHOCTH SIBIISFOTCS JI0-
XOJIbI OT OKa3aHUs yCIIyT MIPUTOPOIHOM macca-
xupckoit kommanuu (panee [IK). TTTIK sBis-
€TCs MEJIEBBIM MTOTPEeOUTEIeM padoT M YCIIyT,
npeaocTrasigemMsix Jlero.

B 2019 r. npousonuio u3MeHEHHUE METOIH-
KM HA4YUCJICHUS JIOXOJOB OT apeH bl TOIABHK-
Horo cocraBa. OHOH U3 3a/1a4 UCCIIEIOBAHUS
OBLT aHAJIN3 CTPYKTYPHI U TMHAMHKHU JIOXOIOB
OT MIPOYMX BHUJIOB JICATEIHHOCTH J[ero B CBSI3HM
C M3MEHEHHUEM METOJIMKU MX (OPMUPOBAHUSI.

JoroBopsl, 3akmtoueHHble Mexay [ITTK
u Jlemo, yHuduuupoanueie Pacnopsike-
Huem OAO «PXJI» ot 4 uronsa 2011 1., moa-
pa3mensioTCs Ha JIOTOBOP apeHIIbl TOABHIK-
HOTO COCTaBa, JOTOBOpP Ha OKa3aHWE YCIyT
[0 YIpPaBJIEHUIO M OJKCIUTyaTalld, TeXHUYe-
CKOMY OOCIYXMBaHUIO, TEKYIIEMY pPEMOHTY
anekrporoe3noB coocreennoctu [1I1K, moro-
BOp Ha apeHAy O0OOpYIOBaHHS U MOMEIICHUN.

2% 0% 1%

97%

Joxonuble mocTyruieHus Jlemo periaMeHTH-
PYIOTCSI yCIIOBUSIMH BBIILIETIEPEUUCICHHBIX J10-
roBopoB. Kak BuaHo Ha puc. 2, HanOOJIBIIYIO
JIOJI0 B CTPYKTYpE JOXOAOB OT IPOYHUX BUIOB
JesiTenbHOCTH Jeno 3aHUMaroT 0XO/IbI OT yC-
IyT, npepocrasisgeMmsix [IpuropogHoi macca-
JKUPCKOM KOMITaHMH, a UMEHHO NpPEea0CTaBIIe-
HUe B apeHy TpaHncrnopra (B 2018 . 50 %).

B norosopax apeHbl OABUKHOTO COCTa-
Ba OIpeHesieTCs IEePEeYCHb IEPEAaBacMOro
B apeH]ly NOABUKHOI'O COCTaBa, KOTOPBIi B Te-
yenue 10 mHel mocie MOANMMCAHMS T0TOBOPA,
nepenaercsa B apenay IIIIK B ncnpasaom co-
CTOSIHUM 110 aKkTy npuema-nepeaadn. 80 % skc-
IUTyaTUpyeMoro napka Jleno cocrapisier mozu-
BIJKHOH COCTaB, EpEAaBacMblil B apeHy.

Exemecsiuno Jleno mnepenaer IIIK wun-
(dopMalmo 0 ABMKESHUM WA MECTE HaXOXK/Ie-
HUSI TIOABMYKHOTO COCTaBa, HEOOXOIAUMYIO JUIS
OpraHM3aliy NEPEBO30YHOIO0 Mpolecca:

— CBOAHBINA oT4eT 00 00bEeMax M CTOMMO-
CTH yCIIYT;

— aKT O BBIMIOJIHEHHBIX paboTax (OKa3aH-
HBIX yCIIyTax).

Tapudsl Ha ycmyrun HHPPACTPYKTYPBI HKe-
JIE3HOJOPOKHOTO TPAHCIOPTA PEryIUPYIOTCS
OenepanbHol Cityx00# o Tapudam, a cras-
KM Ha IIPEAOCTaBICHHUE MOJBMKHOIO COCTaBa
onpenemsitorcst OAO «PX/]» Ha ocHOBaHWH
YTBEPKJIIEHHON METOAMKHU PaCyeTa.

PaccMoTpum nokasarens — 1ara 3a moJib-
30BaHME MOBUKHBIM COCTABOM.

Jo 2019 r. pacuer CTOMMOCTH YCIyT
[0 apeH[ie MOJBMKHOIO COCTaBa IPOBOAMICS
10 U3MEPUTENIO0 BarOHO-4ac pabouero mapka.

AP
C06Lu

HAP

BaroHo-yac

ZBal"OHO-‘IaC

me TP -

OO cebecTOMMOCTh  OKa3aHUsl

yCIyr O apeHje MOABHKHOIO COCTaBa 3a
1 Barono-vac, pyo.
COA;H — UTOTOBBIE PACXOJIbl HA IPEJOCTABIICHHE
B apeH]y MOJIBI)KHOTO COCTaBa, B TOM YHCIIE
pacxozbl Ha CoAEepIKaHNE BAarOHOB B IIPHTOPOJI-
HOM COOOIIEHHH, THIC. PYO.

B yciyrv IpuropoaHbIX
MACCAKUPCKUX KOMITaHUH
¥ PeMOHT MOJIBM)KHOTO COCTaBa

¥ 10oX0o4Bl OT CAAYU B METAJUIOJIOM

B 1poune 10X0abl

Puc. 1. Cmpyxmypa doxo0os [leno no docosopy apenowl 3a 2018 2., %
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11%

13%

14%

12%

B naTa 3a N0Nb30BaHMe TpaHCMOPTOM (apeHaa)

M [naTa 3a BbINONHEHWE KanuTaNbHOTO PEMOHTa
TpaHcnopTa

™ MnaTa 3a BbINO/HEHWE TEKYLLEFO PEMOHTA
TpaHcnopTa

M [naTa 3a BbINONHEHNE TEXHUYECKOro OCMOTpa
TpaHcnopTa

W NnaTta 3a OKasaHue ycayr No ynpaBaeHUo n
IKCnayaTaunm TpaHCNopTa

Puc. 2. Cmpyxmypa doxo0os [leno no dozosopy apenowl 3a 2018 ., %

[loka3arenb BaroHo-4achl apeHA0BAHHOTO
IIOJBMYKHOTO COCTAaBa PACCUUTHIBAETCS] UCXOS
U3 JAHHBIX CTAaTHCTHYECKONH OTYETHOCTH (op-
MbI L{O-5 «OT4er o Hanuunu, pacrpeeneHny,
paboTe W MCHOJIB30BAHUU DJIEKTPO-, JU3EIb-
MIOE37I0B U MOTPHCY.

C 2019 roma npuropoaHsle KOMIIAHUHU
€XKEMECSIYHO IIPOU3BOIAT pacder 10 CTaBKaM,
YTBEPKJIEHHbIM POCCHHCKONH TpaHCIOPTHOM
KOMITaHUEH, Ha apeHay IOJBUKHOIO COCTa-
Ba B 3aBHCHMOCTH OT (DaKTHUECKUX BAaroHOB,
HaxXOJAIIMXCS B AKCILTyaTallH, COINIACHO Me-
tonukn DenepanbHOl  AHTUMOHOIIOJIBHON
Cayx0b1 or 28.08.2018 Ne 1109/18. Takum 06-
pasom, aeiictBoBasmas ¢ 2015 roma Metomuka
pacueTa CTaBOK IUIAThl 3a YCIYTH IO apeHje
ITOJIBUKHOI'O COCTaBa, yTpaTHia CHUILY.

ComracHO HOBOI METOJIMKE CTABKH IJIAThI
3a I0JIb30BAaHUE IOJBIKHBIM COCTAaBOM pac-
CUMTHIBAIOTCS ¢ nuddepeHnnanuei mo cepu-
SIM TIOABHKHOTO cocTana [4].

AP _ Ca.

BaroH

o611
b
ZBaFOHOB

e HBamH ce0eCTOMMOCTh OKa3aHHsI YCIIYT O
apeH/ie OJIBU)KHOTO COCTaBa 3a | BaroH, pyo.
COAGI:H — UTOTOBBIC PACXO/Ibl HA TIPEIOCTABICHHE
B apeH/y MOABMKHOTO COCTaBa, B TOM YHCIIC
pacxo/Isl Ha COIEPIKAHNE BATOHOB B TIPUTOPO/I-
HOM COOOIIIEHUH, ThIC.pYO.

CraBka yCTaHABIMBACcTCS B pacueTe Ha
1 rox, BHE 3aBHCHMOCTH OT oOBbeMa TpaHC-
[TOPTHOW PabOThI.

ITepexo Ha HOBYIO METOAMKY pacdeTa
00yCJIOBIICH HEOOXOIUMOCTBIO ydYeTa CpoKa
IKCIUTyaTallii TOJBHYKHOTO COCTaBa, Jaud-

(hepeHIIMAIIUH IO CEpHSIM, OT KOTOPBIX 3aBH-
CAT 3aTpaThl Ha OOCITy)KWBaHUE W aMOpPTH3a-
o [5]. IITK BeIrogHEE MCTIONB30BAThH OoJee
HOBBI ITOJIBU>KHOU COCTaB.

Exemecsuno IIIIK ocymiecTBusieTcs: KoH-
TPOJIb TIOCPEACTBOM aKTa O BBOJEC M BBIBOJIE
TpaHCIIOpPTa, TOT/A KaK paHee TaKhe aKThI CO-
CTaBIITUCH B Hadaje W KOHIIE TOfa.

[Ipoanammsupyem goxozs Jlerno nmocie uz-
MEHEHUSI METOJMKH pacdyeTa CTaBKH 3a TOJIb-
30BaHME MOIBUKHBIM COCTABOM.

3a 6 wmecsaue 2018 r Jlemo mnomyun-
JIO JOXOABl 32 TIOJNIb30BAaHUE TPAHCIIOP-
TOM B pasmepe 46,3 MiaH pyO., IpU CTaBKe
169,56 pyo0. /1000*Bar-u. 3a 6 Mmecstes 2019 1.
MPU W3MEHEHUM CIUHMIIBI H3MEpPEHUsSI 00b-
eMOoB Jleno mosry4yuio J0Xosl 3a MoJb30BaHUE
TpaHCHOPTOM B pazmMepe 78,92 MiH. py0. npu
muddepeHInani CTaBKH 110 CEPUN TTOABHIK-
HOTO COCTaBa.

IlpuBenem nmoxombl 3a  IOJIB30BAHUE
TpaHCIOPTOM, C(HOPMHUPOBAHHBIE Ha OCHO-
BaHUM u3Meputenel 1 BaroHo-uac u 1 Baron
B COIMOCTaBUMBIN BUI. J{71st TOTO TabM. 1 IIpo-
WHJIEKCHPYEM CTaBKy 3a BaroHO-4ac B COOT-
BeTCTBHH C MHIEKCOM MOTPEeONTETHCKUX TIEH
Ha ycryru B 2019 1., omyOIuKoOBaHHOM Ha caid-
Te ['ocynapcTBEeHHOTO KOMHUTETA 110 CTATHCTH-
ke (4,9 %).

[anee paccuntaem 10X0Ibl 32 6 MecsLEB
2019 roma Ha OCHOBaHHMH JIaHHBIX O BarOHO-Ya-
cax paboThl apeHI0BAaHHOTO MOABIMKHOTO CO-
CTaBa ¥ MOJy4EHHOUN CTaBKHU.

Takum 00pa3om, B TaOI. 2 ONPEAETHM J10-
XO[Ibl, KOTOpBIe Jlerno moxy4nino Obl 3a MoIb30-
BaHHUE TpaHCHOpToM 3a 6 Mecaues 2019 . npu
W3MEpHUTENIE «BaroHO-4achl PaOOTHI TOABHIK-
HOTO cocTaBay, — 46,3 mMiH. pyo.
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Taonuua 1
HHunekcupoBaHUe CTaBKHU 32 MOJI30BAHKUE TPAHCIIOPTOM Ha ypoBeHb IieH 2019 1.
CocTaBHBIE AEMEHTBI Wzmepurens Pa3mep craBku | Pazmep craBkm 2019 r, py6. | Temn pocra
APEH/THOM TIIATHI 2018 1, pyo. (c yaerom UTILL)*
IInara 3a monp3oBaHue TBIC. Bar-yac 169,56 177,87 1,05
TPAHCTIOPTOM (apeHna)

[Mpumeuanmue. *Hcrounnk:gks.ru Munexe norpedurensekux el Ha yeayru 2019 1. [6].

Tao6auma 2
[IpuBeneHune 10X00B 3a MOJIb30BAHUE TPAHCIIOPTOM
3a 6 Mec. 2018 1 2019 IT. B COMOCTaBUMBIH BHU/I
[epuon Bar-uac | Pa3mep Jloxompl, Bar-uac | Pa3mep cras- Jloxorpl,
2018 craBku | mpexbseisiemsle [ITIK | 2019 k2019, TIPEBSBIICMBIE
2018 r, 3a MOJIb30BaHNE pyo. (c yue- | ITIIK 3a monmbp3oBaHue
pyo. TPAHCIIOPTOM, PyO. ToMm UIIID* | Tparcmoprom, pyo.
stuBaph | 42 875,70 | 169,56 7270 003,69 38 618,73 177,87 6869 052,31
deppas | 40 908,70 6936 479,17 35 303,67 6279 406,70
MapT 40 908,70 6936 479,17 39 784,72 7076 443,90
ampens | 43 557,26 7 385 569,01 42 782,83 7609 714,11
Mait 55 388,09 9391 604,54 52 171,37 9279 637,51
HIOHD 53 151,40 9012 351,38 51 675,02 9191 353,13
6 Mecsies |276 789,85 46 932 486,97 260 336,34 46 305 607,66
Taoauma 3
CpaBHEeHHE TOXOAOB 3a MOJIb30BaHUE TpaHCcopToM 3a 6 mec. 2019 1,
Ilepuon Joxonpl, npenbssisiemsie [TTTK JHoxonpl, npensssisiemsle TTTTK Temn
32 I0JIb30BAaHUE TPAHCIIOPTOM, 3a MOJTb30BAaHUE TPAHCIIOPTOM, pocra
C yYETOM U3MEPHTEIIS «BarOHO-4Yacy, pyo. C yYETOM U3MEPHTEIIS «BaroH», pyo.
SIHBapPh 6869 052,31 12672 517,28 1,84
(heBpaib 6279 406,70 11757 678,35 1,87
Mapr 7076 443,90 12 722 236,59 1,80
anpesb 7609 714,11 13 590 052,48 1,79
Mait 9279 637,51 14 239 269,56 1,53
HIOHD 9191 353,13 13 934 027,40 1,52
6 MecsIIEB 46 305 607,66 78 915 781,66 2,13

CpaBHeHHe ¢ (HaKTHUECKH IOTYYCHHBIMHU
JOXOAaMH 32 HOJIb30BaHHE TPAHCIOPTOM NP
HU3MEpUTENIE «ApPEHIOBAaHHBIM BaroH» Ipel-
CTaBIICHO B Ta0I. 3.

[Ipn nM3MEHEHUM METOAMKH pacdera CTa-
BOK, Jlerno mosy4yusio 10X0Asl 3a MOJIb30BaHUE
TpaHCHOpTOM B pasmepe 78,9 muH pyO., 4To
B 2,13 pa3a npeBblIACT UX BEIUYUHY IO IPEK-
HeMy NOpAnKy GopMUPOBAHUS.

CpaBHeHHE € (pAaKTHUCCKU TOJTYYCHHBIMHU
JOXOaMH 32 TOJIb30BaHHE TPAHCIIOPTOM MPH
HU3MepUTeNie «apeHIOBAaHHBIM BaroH» Ipel-
CTaBJICHO B TaoI. 3.

3akjoueHue

HoBas craBka YYUTBIBAECT CTOUMOCTH
MOJIY4YCHHOI'0O HOBOT'O IMOJABUKHOI'O COCTaBa,

a UMEHHO ONTUMM3AIUIO PACXOJ0B HA aMOp-
TH3AIHAI0, KOTOPBIE Y HOBOTO IOABMYKHOTO
cocraBa BbIlIe. Tak ke MpeabsABICHNUE T0X0-
JIOB 3a (paKTHMUECKU HAXOUBIIHECS B apeH/IC
BAaTrOHBI OCYIIECTBIACTCS MPHU YCIOBUU, UTO
BArOH HAXOAWICSA B OSKCIUTyaTallUM HE Me-
Hee | Mecsua B roj, TeM cambiM Jlerno Mo-
JKET €KEMECSYHO MPETOCTABISTh B apeHIy
BECh HCHIpPaBHbIM MOABMXXHOW COCTaB, Ha-
NPSIMYIO BIUSS Ha YBEIIUYEHHUE ITOTYyYaeMBIX
JIOXO/OB.

Takum 00pa3oM, Ha OCHOBE TPOBEJICHHBIX
PacueToB MOKHO CAENaTh BBIBOJ, YTO MEPEXO]
Ha HOBBIH MOPSAOK (POPMHUPOBAHUS JTOXOIIOB
BeironneH OAO «PX» B TOM ciywae, eciau
B CTPYKTYpE NPEIOCTaBIIEMOTO B apeHIy
BBIIIIE JTOJISI HOBOTO MOJIBIXKHOTO COCTAaBa.
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HEPCHEKTUBBI NTIPOU3BOACTBA BUOMETAHA
B 'EPMAHUHU U POCCHUHA

CMmupnoBa A.A., )Kypasaesa H.H., Poiknos A.B.
@I'EOY BO Kocmpomckas ' CXA, Kocmpoma, e-mail: redzon@inbox.ru,
n.juravleva@mail.ru, rogznov@mail.ru

B crarbe roBopuTCs 0 POU3BOACTBE OMOMETaHa, KakK OTHOTO U3 BU/IOB aJIbTEPHATHBHOIO TOILUIMBA B [ epMaHui.
IIpuBOANTCS CTATHCTHKA CICIHATH3UPOBAHHOTO areHTCTBA BO30OHOBISIEMBIX PecypcoB. [10ka3aHo, 9TO OCHOBHBI-
MH HCTOYHHMKAMH CBHIPbSI JUTSl IPOM3BOACTBA OHOMETaHa CIy)KaT PACTUTENBHOE ChIPbE, )KUIKHI M TBEpbIi HABO3,
OMOTCHHBIC OTXO/IbI B CEIILCKOM XO35HCTBE M KOMMYHalIbHOU cdepe. PaccmarprBaercst pa3BuTas HHPpPaCcTpyKTypa
61orasoBbIX cereil B [epMaHiy ¥ BOBMOXHOCTH XPAHEHUsI U TPAHCIIOPTHPOBKH IOTYYCHHOrO TOIUIHBa. OCHOB-
HBIMH HOTpeOUTesIMH OHOMETaHa B KaUeCTBE abTEPHATHBHOIO TOILUIMBA SIBILIIOTCS JISTKOBOU, TOPOJICKOI H KOM-
MYHaJIBHBIH TPAaHCIIOPT. AKTYaJIbHOM MPOOJIeMOll IPOU3BOICTBA OMOMETaHa SBIISICTCSl OUMCTKA OMOTa30BON CMECH
OT TpUMeceil. YKa3aHbl, CIOCOOBI OT/IEICHUSI METaHa OT JAPYTHX COCTABISIONIMX IEMEHTOB U CTAHIAPTHI IS T10-
CTaBKM OMOMETaHa B ra30BYIO CeTh. ABTOPBI CPaBHUBAIOT COCTOSIHHE OHora3oBoil orpaciu B Poccun u ['epmanu.
Ormeuaercsi, 4To B POcCHM OCHOBHBIMHE IEJISIMU TIPOU3BOJICTBA OMOrasa sBJISCTCS BHIPAOOTKA AJICKTPOIHEPTUH K
Teria HeMOCPEACTBEHHO HA MECTE €ro MPOM3BOIACTBA. B 3aKIIIOYEHH PACCMATPUBAIOTCS YKOHOMHYECKHE U MPH-
ponooxpaHHbIe acniekThl. Vicrons3oBaHne GHoMeTaHa B KaueCTBE aBTOMOOMIIBHOTO TOIIMBA MPHBOAUT K CHHYKCHHIO
MAPHUKOBBIX I'a30B [0 CPABHEHUIO ¢ OCH3MHOM U JIM3€JIbHBIM TOIUTHBOM. Peraercst mpobieMa co BTOpHYHOU Tepe-
paboTKOI OTXOJIOB.

KuroueBrble ciioBa: aJIbTepHAaTUBHAsl JHEPreTuKa, B0300HOBJIsIeMble UCTOYHUKH JHepruu, 6n0ra3, OuorasoBbie
YCTaHOBKH, onoMeran

PROSPECTS FOR BIOMETHANE PRODUCTION
IN GERMANY AND RUSSIA

Smirnova A.A., Zhuravleva N.N., Rozhnov A.V.
Federal State Budgetary Educational Institution of Higher Education «Kostroma State Agricultural
Academyy, Kostroma, e-mail: redzon@inbox.ru, n.juravleva@mail.ru, rogznov@mail.ru

The article deals with the production of biomethane, as one of the types of alternative fuel in Germany. It gives
the statistics of a specialized agency of renewable resources and shows that the main sources of raw materials for
the production of biomethane are plant materials, liquid and solid manure, and biogenic waste in agriculture and
utilities. The article considers the developed infrastructure of biogas networks in Germany and the possibilities of
storage and transportation of the resulting fuel. The main consumers of biomethane as an alternative fuel are cars,
municipal and public transport. An urgent problem in the production of biomethane is the purification of the biogas
mixture from impurities. The authors indicate methods for separating methane from other constituent elements and
standards for the supply of biomethane to the gas network and compare the state of the biogas industry in Russia
and Germany. It is noted that in Russia, the main goals of biogas production is the generation of electricity and heat
directly at the place of its production. Economic and environmental aspects are also considered in the article. The
use of biomethane as automobile fuel leads to a decrease in greenhouse gases compared to gasoline and diesel fuel.
Another aim consists in recycling of secondary waste.

Keywords: alternative energy, renewable energy sources, biogas, biogas plants, biomethane

Today, humanity is increasingly turning to
the search for alternative energy sources. A spe-
cial place in the structure of renewable energy
sources of the transport sector is occupied by bio-
fuels. The basis for the use of biogas as a fuel is
its processing with the formation of biomethane.
Biomethane is a gas obtained after purification
of biogas from carbon dioxide. By its chemical
composition, biomethane is a complete analogue
of natural gas and is used in the gas network.

The purpose of this article is to consider the
development of the biogas industry and bio-
methane production in Germany and Russia.

Materials and research methods

The article is written on the basis of em-
pirical material from modern scientific and
journalistic sources in Russian, German and
English. Research methods are an actualization

of the problem in modern foreign and Russian
scientific literature and a comparative analysis
of the technical and economic situation in Rus-
sia and Germany. These research methods are
relevant for the development of professional
competencies of top-level specialists in the
field of economics and energy of agriculture.

Research results and discussion

Biogas production technology is quite
simple and well known. An agricultural biogas
plant usually consists of:

—a pre-reservoir with a particulate feeder
(where applicable),

— fermenter in horizontal or vertical posi-
tion with a mixing device,

— gas storage,

— storage until the end of fermentation,

— utilization of biogas.
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A mixture of silage and biowaste, which is
periodically mixed, is stored in a heating tank.
All this further enters the digester. The boiler
has quite serious requirements: it must be wa-
terproof, gasproof, and lightproof. To maintain
good fermentation and gas formation, the mix-
ture is constantly mixed and heated. The gener-
ated biogas goes to the gas storage, and the fer-
mented substrate goes to the fermentation tank.
After ripening, valuable fertilizer is obtained
from it and used on agricultural arable land.

Bioeconomics in general and biomethane
production in particular are promising areas
for agricultural development both in EU and
in Russia. [1]. A precondition for use of biogas
as a fuel is its processing to form biomethane
(also known as bio natural gas). In chemical
terms, biomethane is defacto identical with
natural gas and is fed into the natural-gas grid.
This grid makes an outstandingly extensive in-
frastructure available: there are opportunities
to link up to sources across large areas of Ger-
many; at the same time the grid is connected
with underground storage facilities. This en-
ables stored biomethane to be deployed flex-
ibly where the demand for energy is present.
The biomethane can also be used not only for
electricity and heating, but also as a fuel.

The quantity of biogas facilities in Ger-
many has by now risen to 8,100, more than
180 of which produce biomethane (status:
end of 2016).[2]. However, the treatment of
the biogas, so as to form methane, involves
resource commitment in terms of technology
and energy. This is worth it, for instance, in
those cases where there are not enough takers
for the energy produced at the biogas facility’s
location. A methane-producer can conclude an
agreement for supply of product with a miner-
al-oil trader or a fuel station operator. It is not
necessary to be neighbors in terms of location,
the fuel station operator obtains normal (bio-)
natural gas from its grid, yet pays the biometh-
ane producer that feeds-in the corresponding
quantity of biomethane at its specific location.

The Federal Government has anchored the
Gas Grid Access Ordinance in legislation, as
a prerequisite for feeding biomethane into the
natural-gas grid. This ordinance not only cre-
ated the legislative framework but also defined
goals. It provides for the feeding-in of bio-

methane to rise to 6 bn. m3 annually by 2020.
As a comparison: in 2013 over 50 m. m3 were
used as fuel.

The starting substance for biomethane is
biogas: in Germany this is mainly obtained
by fermentation of energy plants, liquid ma-
nure and solid manure, but also from organic
waste material sourced from industry and
private households. Around a half of the sub-
strates used are renewable substances (52 %),
followed by animal excrement, at 43 %, and
biogenic waste and recycled material, at 5%.
Maize dominates among the renewable re-
sources, at 73 % [3]. The Federal Ministry of
Agriculture in Germany is providing support to
the search for sustainable alternatives to maize,
in various projects (http://energiepflanzen.fnr.
de). Scientists are examining new systems of
cultivation and crop rotation, and also numer-
ous interesting old and new energy crops. In
plant-breeding projects, highly-promising can-
didates are made ready, in terms of cultivation,
for their task as energy supplier.

For the production of biomethane as a fuel,
the use of waste materials and recycled materi-
als is particularly interesting. Low GHG emis-
sions make a case that favors this source as
an option.

The biogas produced by fermentation con-
tains a substantial proportion of carbon dioxide,
alongside a methane content of 50-75 %. Added
to this are small quantities of hydrogen sulphide
and other trace gases. Yet it is only the methane
(CH,) that is usable as a fuel: in chemical terms
it is 1dentical with natural gas. Thus, separation
of the methane from other constituent elements
of biogas is decisive. In Germany there are cur-
rently five different treatment procedures used
in practice. These include PSA (pressure swing
adsorption), compressed water washing, physi-
cal and chemical washing (e. g. amine washing),
and the membrane separation procedure.

These procedures allow the methane con-
tent in the biogas to be increased to up to 98 %.
The orientation point for this level of methane
content is the respective methane concentration
in the gas grid at the place where the product
is fed-in. The degrees of concentration range
from 80% (so-called L-Gas from Lower Sax-
ony, the Netherlands and the North Sea) up to
98 % (H-Gas sourced from Russia) [4].

Table 1
Yield of raw materials, annual yield of biogas and methane [2]
Raw mats.-yield Biogas yield Methane content Methane yield
[t/ha] FM [Nm¥/t] [%] [Nm?/ha] [kg/ha]
ca. 50%* ca. 200* 53 4,945 3,560

Note: *Basedon silo maize, medium level of yield, 12 % losses in storage; Density of biomethane:

0.72 kg/m?.
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Properties and quality of the fuel Biometh-
ane or natural gas are stored in a pressurized
tank at 200 bar and sold at specialized fuel
pumps. It is a mandatory requirement to state
natural gas prices and biomethane prices at fu-
el-stations, based on mass and denominated in
kg. The energy-content of a kilogram of meth-
ane ap-proximately corresponds to that of 1.5 1
of petrol or 1.3 1 of diesel.

To guarantee uniform quality, bringing bio-
methane and natural gas into circulation as a
fuel is tied to compliance with the norm DIN
51624. Subject to this prerequisite, natural gas
and biomethane can be mixed in any ratio.

New natural-gas vehicles are usually bi-
valent, i. e. equipped with an additional pet-
rol tank, so that there are no losses sustained
in terms of vehicle range or problems arising
from a lack of gas fuel stations.

In the year 2015, biomethane-natural-gas
mixtures were able to be tanked throughout
Germany in various mix ratios at over 300 fuel
stations. Of these, 150 fuel stations were al-
ready offering pure biomethane. In 2015, sales
rose to 38 m. kg or respectively 53 m. m>.

Thanks to politicians’ efforts and to initia-
tives by the industry, in future natural gas and
biomethane are to play a larger role in the mo-
bility sector; the aim is a 4 % share for natural
gas and biomethane in German fuel consump-
tion. This goal is ambitious because it amounts
to a factor-of-10 increase compared to the fig-
ure for 2015. The aim is also for the number
of suitable vehicles in use to grow, to a total of
1.4 m. vehicles. At present there are no more
than 98,000 natural-gas-powered vehicles on
German roads, of which 80,000 are cars. They
have a network of more than 900 natural-gas
fuel stations available to them. Yet biomethane
is obtainable not only at the network of natu-
ral-gas fuel stations; there are also biomethane
service stations directly at biogas facilities. In
2006 the first of these biomethane fuel stations
was established in Wendland.

A reduced energy-tax rate applies to natural
gas and biomethane until the end of 2018, name-
ly 1.39 EUR-ct per kilowatt-hour. If biomethane
is credited against the biofuels quota, however,
the full tax rate must be paid. Yet because the
prices for biomethane are still above the natu-
ral-gas prices, quota-trading for biomethane
sourced from recycled material is an important
mechanism used for biomethane sales.

Biomethane is an alternative, not solely for
cars and small transporters; to an increasing
degree, urban buses, vehicle fleets serving mu-
nicipalities and also commercial vehicles are
gas-powered. While the comparatively low ve-
hicle range is problematic in the transport sec-
tor, buses and municipal vehicles can typically
use the company-internal fuel-station at their

operational base. First concepts tested in agri-
culture show that combined diesel-biomethane
operation is possible with tractors. A two-tank
system, similar to that used for vegetable-oil
fuel, serves for starting up and switching off
the vehicle using diesel fuel. The degree to
which these concepts can be economically vi-
able for farmers in the future, depends on the
tractor’s area of operation and on the financial
support provided.

Table 2
Sales of biomethane as fuel [2]

2010]2011
Sales in GWh | 162 | 190

2012|2013 (2014|2015
404 | 557 | 580 | 530

Research from BIOGASMAX (Biometh-
ane as fuel Provider in Germany) indicated that
municipalities are the strongest supporters of
biomethane use in general, followed by region-
al, federal and national authorities. The EU is
ranked lowest in terms of support for biometh-
ane use. When asked who they consider to be
the strongest supporters of their biomethane
enterprise, respondents provided similar an-
swers, shown in Fig. 1.

In Russia today, biogas plants are not very
popular, but there are great prospects for their
development. Processing 1 ton of manure gives
50 m® of biogas, one m3 of biogas produces
2 kilowatt-hours. According to statistics, the
mass of agricultural biowaste per year in Rus-
sia reaches 770 million tons [6]. When cal-
culated, we get 38.5 billion. m* of biogas or
77 billion kilowatt-hours.

If there is sufficient supply of natural gas,
the problem of using biogas plants is more re-
lated to the need to recycle and recycle existing
farm biomaterials.

The use of biogas technologies will help to
solve the issue of waste processing and to obtain
high-quality nitrogen-phosphorus fertilizers.
One of the problems of implementing bioen-
ergy in Russia is the need for initial investment.
The construction of the «Baitsury» biogas plant
in the Belgorod region costed up to 160 mil-
lion rubles. Its construction was completed in
2011. «Baitsury» is one of the pilot projects in
the framework of the program for the construc-
tion of a network of biogas stations in the Bel-
gorod region with a total capacity of 10 MW.
The power of the station is currently 500 kW, in
the future it is planned to increase to 1000 kW.
The raw material for biogas production are pig
manure and corn silage. The station is connected
by collectors to the lagoons of the pig complex,
manure goes through pipes to the receiving part
of the bioreactor, and the silage is loaded sepa-
rately. The output of biogas is 4133 m3 of bio-
gas per day [7].
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A= Municipality where the plant is located;

B= Regional authorities;
C= Regional politicians;

D= National/federal authorities;
E= Politicians from nation-wide parties;

F= EU authorities;
G= Politicians from European political parties;

Z= None

Note:

This graph is based on a total of 22 responses provided
by 14 respondk Each respondent could give more
than one answer.

Fig. 1. Strongest biomethane supporters [5]

The bulk of biogas produced in Russia is
used to generate electricity and heat. However,
already today there is quite a lot of experience
in the production of biomethane as automobile
fuel. An example of this is the increased num-
ber of automobile gas filling compressor sta-
tions (AGFCS). Today, they are the only viable
alternative to gas stations using liquid fuels.
Several thousand of them have already been in-
stalled around the world, including more than
three hundred AGFCS in Russia.

The main advantage of methane as an au-
tomobile fuel is, of course, high environmental
friendliness and increased resource of methane
engines of vehicles. But for the Russian con-
sumer, an economic argument is also impor-
tant. The cost of gasoline, diesel fuel, liquefied
propane is growing not only abroad, but also
in Russia.

Currently, methane fuel is becoming in-
creasingly popular. In many countries of the
world, compressed natural gas costs 30-70%
cheaper than gasoline or diesel fuel. In Rus-
sia, methane costs 2.2-2.5 times cheaper than
A92 gasoline or diesel fuel.

The Russian company AGNKS.com to-
gether with the St. Petersburg company Agro-
BioTech have developed a special proposal for
the production of plants for the production of
biogas from waste products of farms, silage,
chicken droppings of poultry farms and other
source biomass. The manufacturer declares
that biomethane, as a motor fuel, has a high
calorific value of 50-55 MJ / kg and an octane
rating of 110. This exceeds the similar charac-
teristics of gasoline, which, respectively, are
44 MJ / kg and 72-85. Compared to petroleum

motor fuels, Russian biomethane has a higher
knock resistance. This allows to reduce the
concentration of harmful substances in exhaust
gases in internal combustion engines and to
reduce the amount of deposits in the engine.
Previously, many bioreactor components were
mainly imported (from Germany, Switzerland,
France). The profitability of biogas refueling
vehicles was positive only for large farms and
livestock complexes. Now, in the production of
biogas reactors of the AgroBioTech company,
inexpensive components of exclusively Rus-
sian production are used. This makes biogas
mini filling stations cost-effective and quick
to pay even on small farms (from 10 heads
of cattle and more). For example, the small
«Farmer» biogas plant is designed for manure
from 20 cows and 1 ton of plant substrate per
day. Such a plant produces 36 m* of biogas per
day; the volume of biomethane purified from
carbon dioxide is 27 m’ per day. A variant of
the large biogas plant «Latifundist» uses ma-
nure from 2,000 cows and 110 tons of plant
substrate per day. The production of pure bio-
methane is 2940 m?. [8].

A fully prepared biomethane for refueling
cars can be compressed for refueling cylinders
of cars, tractors and other mobile equipment.

Manufacturers note the additional benefits
of their biogas complexes:

—no gas pipeline is required in case of its
absence;

—independence from gas and propane tar-
iffs from natural monopolies;

— independence from gas prices;

—own biological raw materials for biogas
production;
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GHG reductions in %
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Fig. 2. GHG reduction potential using biomethane & biomethane-natural gas (ng) mixtures [3]

— savings on the disposal of farm waste (the
absence of fines from the regulatory authorities
for soil pollution of agricultural land with ni-
trates, zinc, bacteria of the E. coli group, etc.);

—obtaining a first-class liquid fertilizer
from a substrate.

We consider the environmental aspect.

A key advantage of biomethane compared to
diesel and petrol is the reduced level of pollutant
emissions. By using bio natural gas in buses and
municipal vehicle fleets, the emissions of soot
and particles attributable to transport can be
substantially reduced in our inner urban areas.

Depending on the raw material used, the
GHG emissions for biomethane vary. The use of
recycled and waste material has a positive effect
because only emissions from transport and from
processing are included in the balance. Overall,
GHG savings of 60-80% are possible. On this
basis, even taking into account various mixtures
of substrate, the target value of 50% GHG sav-
ing for 2018 can be reached. After all, for natu-
ral-gas-biomethane mixtures (80:20), the GHG
saving still amounts to 30% compared to petrol
fuels or diesel fuels. taking into account various
mixtures of substrate, the target value of 50%
GHG saving for 2018 can be reached. After all,
for natural-gas-biomethane mixtures (80:20),
the GHG saving still amounts to 30 % compared
to petrol fuels or diesel fuels.

Conclusion

The production of biomethane is undoubt-
edly a promising area in the field of energy
supply for agriculture, transport and utilities.
Biological fuel allows being independent of
the volatile oil and gas market. Large produc-

tion costs are offset by environmental improve-
ments and savings in the disposal of biological
waste. Alongside heating and electricity, mo-
bility is one of the fundamental areas in which
people generate a demand for energy. Economic
changes in the field of biomethane production
can benefit rural areas. Sustainability is a topic
that biofuels tackle head-on, in a very transpar-
ent way, with regard to cultivation, processing
and greenhouse-gas emissions. Purposeful culti-
vation and processing of energy crops can make
a great contribution to the sustainable develop-
ment of farms and field enterprises.
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BO3MOXHOCTH OIITUMU3AIIUU U COBEPIIEHCTBOBAHUSA
AEATEJIBHOCTH ITOJIMIIUU POCCUH, CBSI3BAHHBIE C IPUMEHEHUEM
TEXHOJIOTHMYECKUX NTHHOBAILIUU (AHAJIN3 3APYBEKHOI'O OIIBITA)

Maumornna A.B., Anydgpuena A.H.
Boponeoiccrkuti unemumym MB/] Poccuu, Bopouneoic, e-mail: malyugina-anna@yandex.ru

B Hacrosimee BpeMst BO BCeM MHUPE pa3padaThbIBAIOTCS HOBBIC TEXHOJIOTUH UL MPEJOTBPAIICHHS IIPECTyI-
HOCTH M MOBBIIICHHS 3QPEKTHBHOCTH pabOThI HOINIHUHK. B cTaThbe M3y4aioTcst THOCTPAHHBIC HCTOYHHUKH B 00IACTH
TEXHOJIOIMYECKUX MHHOBAIMI B TONHICHCKON AEATEIbHOCTH. ABTOPOM HPEANPUHUMACTCS TOMBITKA ONTHMH3a-
LM ¥ COBEPLICHCTBOBAHUS AEATEIBHOCTU moiunuu Poccun Gnaromaps anammsy 3apyOexHOro ombitTa. B cratbe
paccMaTpHBaeTCsi IPUMEHCHHE TEXHOJIOTMYCCKHX HHHOBAIMiT B cepe MpOGUIAKTUKM TPECTYIUICHUIT U OXpaHe
npaBornopsiika B Coennnennsix lltarax AMepukd. ABTOp OCYLIECTBIACT aHAM3 TEXHOJIOTMYECKHX MHHOBAIM
B YTOJIOBHOM IIPaBOCYIMH, pacCMaTpUBasi TEXHUYECKYIO cepy (ammapaTHble CPEACTBA M MaTepHasl) U cdepy Tex-
HOJIOTUYECKHX 3HAaHUH (KOMITBIOTEPHOE MPOTrpaMMHOe odecreueHne, nHPpOpMAMOHHbIE CUCTEMBbI). OIHMCHIBAIOTCS
obnactn pUHAHCHPOBaHHs 1 ero MaciuTab deaepaibHBIM IPAaBUTEILCTBOM. B paboTe BhIsBISIOTCS Hanbomee pac-
NIPOCTPaHEHHbIE TEXHOIOTHH, IpHOOpeTaeMble NpaBooXpaHnuTeNbHEIMH ciryxkOamu CIIA. B crarse onpenemnsior-
Csl TEXHUYECKHME HOBOBBEJICHMS B OOJIACTH MPEAYNPEkKACHUS IPECTYIUICHHIH, KOTOPbIC ACHCTBUTEIBHO AOKa3allH
3¢ dexTuBHOCTD B CHIDKeHHH ypoBHs npectynHoctd B CIIIA. Jlenaercst BbIBoa 00 apceHalie KaK TEXHHYECKHX
CpeICTB, TaK ¥ MH(POPMAIUOHHBIX TEXHOJIOTHH aMEPHKAHCKOH MONIUINH. ABTOP XapaKTepH3yeT HOBbIE CTPAaTerHU
B ec pabore. Ha 0CHOBaHMY IIPOAHAITH3UPOBAHHBIX AHIJIOA3BIYHBIX HCTOYHHKOB O TEXHOJIOTHYECKUX MHHOBAIIMSX
B nosmueickoi aearenbHoct CIIA npeuiararorcsi peKOMEHIAINK 110 ONTHMU3AIMI U COBEPIICHCTBOBAHMIO JIe-
ATeIbHOCTH Hoauuy Poceun.

Kurouessbie ciioBa: IlpaBooxpaHuTe/IbHbIE OPTraHbI, 1eITEILHOCTD MOJHIMN, TEXHOJIOTHYecKHe HHHOBALMH,
HOBbI€ TEXHOJIOTHH, TEXHHKA, IPOrPaMMHOe o0ecriedyeHne, aHIJIMIICKHIl SI3bIK, MPEI0TBPaIIeHe
NPeCTYNHOCTH

OPPORTUNITIES TO OPTIMIZE THE RUSSIAN POLICING
RELATED TO THE USE OF TECHNOLOGICAL INNOVATIONS
(ANALYSIS OF FOREIGN EXPERIENCE)

Malyugina A.V., Anufrieva A.N.
Voronezh Institute of the Ministry of Internal Affairs of Russia, Voronezh,
e-mail: malyugina-anna@yandex.ru

Nowadays new technologies are being developed around the world to prevent crime and improve police
efficiency. The article studies foreign sources in the field of technological innovations in policing. The author
attempts to optimize Russian policing by the analysis of foreign experience. The article considers the application
of technological innovations in the field of crime prevention and law enforcement in the United States of America.
The author analyzes technological innovations in criminal justice, considering the technical sphere (hardware and
materials) and the sphere of technological knowledge (software, information systems). The areas of funding and
its scale by the Federal government in the USA are described. The paper identifies the most common technologies
acquired by law enforcement agencies in the US. The article also reveals technical innovations in the field of crime
prevention, which have really proved to be effective in reducing the crime rate in the United States. The conclusion
is made about the arsenal of both technical means and information technologies used by the American police.
The author characterizes new strategies in their work. Based on the analyzed English-language sources about
technological innovations in policing in the United States, recommendations for optimizing and improving Russian
policing are offered.

Keywords: Law enforcement agencies, policing, technological innovations, hardware, software, the English language,
crime prevention

B nHacrosee BpeMs BO BCeX CTpaHax MUpa
IIPEIMETOM CaMOro IPUCTAIbHOIO BHUMAHUS
siBIsieTcst poOiieMa obecredeHns: HalMOHAb-
HOH Oe3omacHOCTH. B 3TOH CBSI3U 0COOYHO
3HaUUMOCTh MpPUOOpPETaeT HaJU4YHE HaJeK-
HBIX ¥ 3((EKTUBHBIX NPaBOOXPAHUTEIBHBIX
opraHoB. CerofHs IpoBOISATCS UCCIIENOBAHUS,
B KOTOPBIX M3ydaeTcs 3PGEeKTUBHOCTD CITYKO
MOJIMIIMA  pa3HbIX CTpaH Mupa. locynap-
CTBa CPAaBHUBAIOTCSI MEXy COOOW MO HaJex-
HOCTH, 3(Q(EKTUBHOCTH M OTKpbITOCTH [l].
Tak, HanpuMep, BceMHupHBINT DKOHOMUYECKUI
(hopyM eXeroaHO BKIIOYAeT B CBOW OOJBIIOI
OTYeT O TM00aTBFHON KOHKYPEHTOCIIOCOOHO-

cti (The Global Competitiveness Report) ot-
JIENIbHOE HMCCIIEI0BaHNUE, B KOTOPOM H3ydaer-
csi 3PEKTUBHOCTh CITY’KO TOJUIMH Pa3HBIX
rocyaapctB. B 2019 romy B uTOrOBOM peii-
THUHIE CTPaH M0 YPOBHIO HAJACKHOCTH U -
¢dexTuBHOCTH PabOTHI oMK U3 141 yvacrt-
HukoB Poccus 3avsma 93 mecrto [2, c. 483].
AKTyaJIbHOCTb CTaTbU CBSI3aHa C IIOMCKOM
MyTeH ONTHMU3AIlMM W COBEPIICHCTBOBAHUS
JesiTeNbHOCTH monunuu Poccun  Onaromapst
aHaIu3y 3apyO0e:KHOTO OIIBITA.

Llenb craTtby COCTOMUT B W3YYEHHUH HHO-
CTPaHHBIX HCTOYHMKOB B OOJACTH TEXHOJO-
THYECKMX HHHOBAlMH B TIIOJNULEHCKON He-
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STENbHOCTH. B crarbe  paccMarpuBaroTcs
MIPUMEHEHUE TEXHOJOTMYECKUX WHHOBAIUI
B cepe MpoPMIaKTUKA MPECTYIUICHUH 1 OX-
pane mnpaBonopsigka B CoenuneHHwix Illra-
TaxX AMEpPUKH.

MarepuaioM K HCCIIEIOBAHUIO MOCITYKH-
JIM CTaTbU aHIJIOTOBOPSILIUX aBTOPOB, B3SITHIE
13 UHTEPHET-CAHTOB, MOCBSALICHHBIX PAaccMO-
TPEHHUIO HOBBIX TIOAXOJIOB B JICATEIHHOCTH
TIOJTUINH, OOYCIIOBIEHHBIX CTPEMUTEIBHBIM
pa3zBuTHeM WH(POPMAITMOHHBIX TEXHOIOTHIA.
B uccnenoBanum MCIoNb3yIOTCSI METO] Tepe-
BOJIa, aHAJIM3 U COMOCTABJICHHE.

CoBpeMEHHOE COCTOSIHHE IPECTYIHOCTH
CBUJCTEIHCTBYET 00 YCTOWYMBOCTH M Pealb-
HOCTH €€ YyTpo3bl /s HalMOHAIBHOW 0e3-
OIACHOCTH, BBICOKOH  aJaNTHPOBAHHOCTH
MPECTYIMHOCTH K MPOUCXOJSIIUM B COLUYME
W3MEHEHUSIM, HOBEHIINUM JIOCTHXKCHUSIM Ha-
YUHO-TEXHUYECKOTO Mporpecca, 0 HOBbIX (hop-
Max, METOJ[aX M CI0Cc00ax COBEpIIaeMBbIX Tpe-
CTYINHBIX MOCATaTeNbCTB [3, c. 4].

Jdns  mpenynpexaeHus TMPEecTYIMHOCTH
U TIOBBIICHHS 3(P(PEKTUBHOCTH PabOTHI IO-
UMY pa3pabaThIBalOTCS HOBBIE TEXHOJIO-
ruu [4, c. 4]. CerogHsa cyuiecTByeT LIUPO-
KUH CIEKTp TEXHOJOTHYECKUX WHHOBAIUH,
KOTOpbI€ HaxoJsAT NpHMEHEHHe B O0IacTh
NpoQMIAKTHKH TMPECTyIJIeHHH U OOphOBI
¢ mpecTynHocThio [5, 6]. B HacTosmeii cra-
Th€ OIMHUCHIBAIOTCS MOCIEAHNE TEXHOIOTHYE-
CKHE HOBIIECTBa M 0000IAI0TCS UMEIOLIUE-
Cs1 MCCJIEJOBAHUS O CTEMEHH WX BHEJPCHHS
B CIIA.

Jaxe OeTibIii ICTOPUUICCKUN 0030p yCH-
JUA 10 TPEAYNPEkKACHUIO TPECTYITHOCTH
MOJYEPKUBAET TOT (PAKT, YTO TEXHOJOTHH —
WJIY, TOYHEE, TeXHOJIOTUYCCKHE HHHOBAIIUU —
SIBJISIFOTCSL  IBIDKYLIEH CHIJIOW, MHpPUBOISALIEH
K pedopme cTpareruii mpeaynpexaeHus mpe-
CTyIHOCTH U 00pbOHI ¢ Hell [7, 8]. TexHomo-
IrMYECKHe HMHHOBAIIMH B YTOJIOBHOM IPaBOCY-
I MOJKHO TTOJIPa3/IeiNuTh Ha JIBE KaTEeTOPUH:
WHHOBAIIUU B TEXHUYECKOU cepe (hard tech-
nology) (anmaparHble CpeICTBa WM MaTepra-
JIbI) ¥ MHHOBAITMH B c(pepe TEXHOTOTHIECKHUX
3HaHUU (soft technology) (KOMITBIOTEpHOE
nporpamMmmHoe obecrieueHue, HHOOPMAIHOH-
HbIE CUCTEMBI). IHHOBAallMU B TEXHUKE BKJIIIO-
4aloT B ce0sl HOBBIE MaTepuaibl, yCTPOHCTBA
u o0opymoBaHHE, KOTOpPbIE MOTYT OBITh HC-
ITOJIb30BAHBl KaK JUISI COBEPIICHUS TPECTY-
IJICHUH, TaKk W I8 WX TPEJOTBPAIICHH
u KoHTpous [9, c. 19].

CornacHo 0030py MOJHMIEHCKUX TEXHO-
noruit K. Xappuca mepBasi TEXHOJIIOTHYECKAs
pesomtonus B Coenunennsix Hltarax Amepn-
KW, I3MEHUBIIAs OPTaHN3AINIO PABOOXPAHU-
TENBHBIX OPTaHOB M WX JIEATEIBHOCTH, ObLIa
BbI3BaHA TPEMs TEXHOJIOTMYECKUMH HHHOBA-
LUSAMH, TIPOYHO BOILIEIIIMMH B TIOJUIEHCKYTO

NPaKTUKY: Tene()OHOM, IBYCTOPOHHEH paauo-
CBSI3BI0 U aBTOMOOMIIEM [7].

ITo MHEHHIO SKCIIEPTOB, CETOHS MBI CTO-
MM Ha TIOpOre BTOPOH TEXHOJOTHYECKOU peBO-
JIIOITUH, KOTOpasi BHOBD KapIMHAIBHO U3MEHUT
OpraHU3aIMIO U yrpasieHue noauiuu [8, 10].
Ha srot pa3 aBuxyieil cuioi B mpouecce pe-
(hopMHUpOBaHMS TONHUUEHCKOW AESTEIHLHOCTH
BBICTYTIAIOT COBPEMEHHBbIC MH(POPMAIOHHBIE
TexHoIornu. VX pa3paboTka CTAaHOBUTCS MIPH-
OpUTETHBIM BOIIPOCOM HAIMOHAIBHOW 0e3-
OIMAaCHOCTH W HaXOJHUTCS TI0JI HEMTOCPEICTBEH-
HBIM KOHTPOJIEM U TTATPOHAXEM (pereparbHOro
NPaBUTEILCTBA.

HenaBuwmii 0030p ucmonb30BaHusi HHOOP-
MAaI[MOHHBIX TEXHOJOTHH MPaBOOXPAHUTEIb-
HBIMH OpPTaHaMH BBIIBMIJI 3HAUYNUTEIBHYIO POJIh
(henepanbHOTO TPaBUTENBCTBA B (MHAHCHPO-
BaHUM HOBBIX TEXHOJOTHUECKUX WHHOBALWH.
B nepuon ¢ 1995 no 2002 rox noapazaeneHue
Munucrepctsa octunuu CIIA, 3anumMaroie-
ecsl BHEJIpEHHEM HOBOTO TMOJX0fa K HECEHHIO
MTOJIUIIEHCKON  CITYKOBI,  3aKITIOYAIOIIETOCS
B IOBBIIICHHOM BHHMaHHU K TPO(UIAKTHKE
U TpeIOTBPAILEHUIO NPECTYIUICHHUH, Mpeo-
CTaBHJIO TPAHTBI, C MIOMOIBIO KOTOPBIX OoJee
yeM 4500 mnpaBOOXpaHUTENbHBIX YUpEXKIIe-
HUI CMOTJIM TIPHOOPECTH W BHEIPHUTH TEXHO-
JIOTUHM JIJIsl OCYIIECTBJICHHUSA PE3yITbTaTHBHOM
ONEepaTUBHO-PO3BICKHOMN JIeSITENbHOCTHU. | pan-
ThI COCTaBWIU OoJjiee 1,3 MuiLTHap/a A0JU1apoB
1 (MHAHCHPOBAJIN TEXHOJIOTHH OOPHOBI € Mpe-
CTYITHOCTBIO, KOTOpBIE TIOMOTIIM TIEPEBECTH
6oxee gem 42 000 mITaTHBIX COTPYTHUKOB TIpa-
BOOXpAHUTEIHHBIX OPraHOB Ha OXpaHy oOIIe-
CTBEHHOTO Topsiaka [9, c. 18].

Haubonee pacnpocTpaHeHHBIMH TEXHO-
JIOTHSAMH, MPHOOPETaEMBIMH B PaMKax STOH
MpOrpaMMBbl, OBIIT MOOWIIBHBIE IIEHTPBI 00pa-
0otku gaHHBIX — MDCs (0T aHrI. mobile data
centers) WA HOyTOYKH, 32 KOTOPBIMHU CIIEIO-
BaJIM aBTOMATH3UPOBAHHBIC CUCTEMBI TIOJIEBOM
otueTHOCTH AFRS (ot aurn. automated field
reporting Systems); CUCTEMbI YIPaBJICHUS 3a-
mucsMu RMS (ot aumn. record management
Systems); TIEpCOHAIBHBIE KOMITBIOTEPHI; aBTO-
MaTH3MPOBAHHBIE TUCTIETYEPCKHE CHUCTEMBI
CAD (or aumn. computer-Aided Dispatch)
U aBTOMaTH3HPOBAaHHBIC CHCTEMbI UACHTH(U-
KallM OTIEYaTKOB nanbleB AFLS (0T aHI. au-
tomated fingerprint identification systems).

B uccnenoanuu JI. Xammepa 3a0KyMeH-
THPOBAHO MPUOOPETEHHNE IMHUPOKOTO CIEKTpa
WHHOBallMi B 00JacTH TEXHUKH, BKIIOYAS
HOBBIE BHJIBI OPYXKHsI, 000pYyIOBaHHE HECMED-
TEJIBHOTO JACHCTBUS, OPOHEIKUIICTHI, CUCTEMBI
BHJICOHAOIONCHNS, YCTPOWCTBA, IS OIpe-
JIeJICHHS] MECTOIOJIOKEHHUST CTPEIKa Ha MeCT-
HOCTH ¥ HOBBIE TEXHOJIOTUH TSI TATPYITHHBIX
aBToMoOwmiel. Jletanusupys, K COBpEMEH-
HBIM MHHOBAIlMSM B TEXHUYECKOH cdepe, nc-
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nonb3yemMbiM nonunueit CIIA, MoxkHO Takxke
OTHECTH:

1) HeremanvHoe opyocue (XUMUYECKHE
pasapakuTeN, TEXHOIOTHS UMMOOWIN3ANN
JJIEKTPUYECKIM TOKOM, PE3WHOBBIE, IIIAcT-
MacCCOBBIC, JICPCBSIHHBIC ITYJIEBBIC MUCTOJICTHI,
TpaBMaTu4ecKue MUCTONEThI, CTPOOOCKOITNYe-
CKOE M aKyCTHUYECKOE OpYyXKHeE);

2) pa3nuyHbIe HEINEKTPUICCKUE HMMOOHU-
TU3UPYIOMINE YCTPOMCTBa (IaBleHUE BOJBI,
JIOBYIIICUHBIE CETH, JIUIKAs [IeHA);

3) TeXHOIOTHH, HCTIOIb3yeMbIC ISl TIpe-
CJICJIOBaHUSl TPAHCIIOPTHBIX CPEACTB (JICHTHI
MIPUHYIUTEILHOW OCTAaHOBKH, YCTPONCTBA ISt
ONOKMPOBKHU TPAHCIIOPTHBIX CPEJICTB U CIIEKeE-
HUS 32 HAMH);

4) TeXHOJIOTUH, TpeAHA3HAUYCHHBIC IS
obecrieueHus1 0e30MaCHOCTH COTPYHHUKOB TI0-
ovnuyd  (ynydlleHHbIE OpOHEKWIIETBHI, YITyd-
[ICHHAs TEXHOJIOTUSl 3alllUThl MATPYJIbHBIX
aBToMooOwmiIei) [11].

Taxke W3BECTEH PsI JOPYTUX CIOXKHBIX
TEXHOJIOTHYECKUX YCTPOUCTB B MOJUIEUCKON
JIeSITEIbHOCTH: HOBBIC YCTPOWCTBA JUIsl Ompe-
JIeTICHHsI MECTOTIOJIOKEHUS BBICTpEIIa, KaMephbl
JUIsE OOHApYKEHUsT aBTOMOOWIICH, HapyIlaro-
X CKOPOCTHOW PEeXHM, M Mpoe3ia Ha Kpac-
HBIA CBET, MCIIONb30BaHUE OMOMETpHH/ YITyd-
[IEHHON WACHTU()UKAIINU OTIIEYaTKOB ITABIEB
U CHCTEMBbI TPOMKOM CBSI3U, KOTOPBIC B HACTOSI-
iee BpeMsi TECTUPYIOTCSL B TIATPYJIbHBIX aBTO-
mobunsx u ap. [12, 13].

Cdepa MIPUMEHEHUS TEXHUYECKUX
YCTPOMCTB, TpenHa3HAUYEHHBIX MJIS IPEeNoT-
BpAIIEHHUS IPECTYITHOCTH, CETOAHS TOCTOSTHHO
pacumupsieTcs: Be3Jecyllre KaMepbl BHIEO-
HAOMIOACHUS, METAJUIOAETEKTOPEl B IIKOJAX,
JIOCMOTp Oaraxka B a3poroprax, IyJICHENpo-
OnBaeMble OKHa KacCHpOB B OaHKaxX M CH-
CTeMBbl OE30MacHOCTH B JOMax W Ha TMpe.-
npusATHAX W 1p. bombpmioe pacmpocTpanenne
MOJIYUHJTA TaKXKEe CPEJICTBA WHAWBUIYATbHON
3alIUThl (IEKTPOIIOKEPHI, ra30Bbie OaIOH-
YUKH, CUCTEMBI SKCTPEHHOTO BBI30BA) U CH-
CTeMbl OJIOKMPOBKH 32)KWUTAHUS C JaTYUKaAMHU
JUTST I3MEpPEHUs] KOHIIEHTPAIMU aJIKOTOJIS ISt
MIPeIOTBPAIIEHHUS 3aIyCKa aBTOMOOWIIS YeJio-
BEKOM, HaXOJSIIUMCSI B COCTOSTHIH aJIKOTOJIb-
Horo onbssHeHUs [10].

W3 ananu3a BHEQPEHUS HOBBIX TEXHOJIO-
ruil nonuneiickumu aenapramentamu B Co-
ennHeHHBIX lllTaTax oueBMAHO, YTO ATH TeX-
HOJIOTUU BHEIPSIIOTCSI OBICTPHIMH TEMITaMH,
BO MHOTOM OJiaroyiapsi 3Ha4MTeIbHON (hUHAH-
COBOM mojyepkke (enepaibHOro MpaBUTEIb-
cTBa. PaccMOTpuM 35eKTpoOILIOKep, OTHOCS-
IIUICS K OPYXKUIO HECMEPTEIBHOTO JICHCTBUSI.
ITo omenkam 3a 2011 rTom OBUTO TIpOmAHO
345 000 snextpomiokepoB. B CoenmHEHHBIX
[lIrarax 6omee 12 000 MOTUIIECHCKUX YUPEK-
JCHUH TPUOOpENN JIEKTPOLIOKEPHI, U HElaB-

HUe uccieoBanus 3Q(OEKTUBHOCTH DJIEKTPO-
IIOKEpa, BEPOSATHO, YBEIMYAT BHEPECHUE ITON
TexHosioruu [14].

Bropas TexHOMOTHS, KOTOPYIO OBICTPO 3a-
Ky U BHEAPWIN B MTOJTUIEHCKYIO TIPAKTH-
ky B CHIA, — 310 HOyTOYK, MJIM MOOMIBHBII
LHEHTP O00pabOTKM JaHHBIX, HCIIOJIb3yeMbIH
oduiiepamMy, NATPYIUPYIOIIMMH B aBTOMO-
omsax. B mepuon ¢ 1995 mo 2002 roxm 6puto
moTpadeHo Oomee 1,3 MmuIHapia JOUTapoB
Ha TEXHWYECKoe 000pyIOBaHUE W IMPOrpaMM-
HOE oOecIieueHue, BKIIOYAs yYCOBEPIICHCTBO-
BaHUE MOJIUIEHCKUX MaliuH (Harmpumep, Imo-
JUIICIiCKass MalllMHAa TPOMKOW CBSI3H), HOBOE
3alMTHOE CHApsHKEHHE W Jpyrue mpuodpere-
Hus [9, c. 26].

WudopmarmoHHble TEXHOIOTHH TIPEAToa-
raloT CTPATETHYECKOE MCIOJIb30BaHue HH(OP-
MallMy JUIS TIPEIYIPEHKIACHUS MPECTYITHOCTH
(Hanpumep, pa3paboTKy HHCTPYMEHTOB OLIEHKU
PHCKOB M OIIEHKH yTPO3) C HENbIO MOBBIIICHUS
3¢ GeKTUBHOCTH paOOTHI TTOJNHIIAH, HAIPUMED,
BO3MOXKHOCTH 3arucu/ 00paboTKH BHAECOMOTO-
Ka B IOJUIICHCKUX aBTOMOOWJISIX WJIM TEXHO-
JIOTMH TIPEIUKTUBHOM Oe3omacHocTu. B ympo-
IICHHOM CMBICJIE €€ HJes COCTOUT B aHalIU3e
OonbIioro o0beMa JTaHHBIX, HAPUMEpP, MECT
COBEPIIEHHUS MPECTYIDICHUH, KOTOpasi TO3BOIUT
OTIpEICTNTh, Ky/a MOCHUTATh maTpyiu [15].

WHHOBauu B 00JaCTH TEXHOJOTHUECKUX
3HAHUH BKJIFOYAKOT HOBOE IPOrpamMMHOe 00e-
CIICUEHUE, CUCTEMBI KIIaCCU(PUKAIUK, METO-
Il aHAJIHM3a MPECTYIMTHOCTH W METOMIBI 00Me-
Ha JaHHBIMH/ CHCTEMHOW wWHTerparuu [16].
B tabnune npenctaBieHbl BUIBI TEXHHYECKAX
U UH(POPMAIMOHHBIX HMHHOBALUNA B 00JIaCTH
MPEIYTPEKICHHS] TPECTYITHOCTH U TIOJHIICH-
ckoit nesitenbHOCTH B CIIIA B iesom [9, ¢. 20].

Cucremsl Buneonadmonennss CCTV mo-
CTOSTHHO MOJIEPHHU3UPYIOTCS, TIpuoOpeTas HO-
BbIe MH(pOpPMAITHOHHBIE (YHKITNH. B HEKOTO-
pBIX roponax, Hamnpumep, bocrone, Heroapke
WCIOJIb30BAHUE TEXHOJOTMM BBISBICHUS Me-
CTOIIOJIOKCHHSI CTPEIIKOB ITO3BOJIICT OBICTPO
HANpPaBUTh TIEPCOHANl CKOPOH MEIUITUHCKON
MOMOIN ¥ TIOJNIUITUI0 B MECTa, TJe OIpere-
JIAIOTCA  BbICTpeNbl. B xurtaiickom ropome
I5HBWOKAHL B HACTOSIIIIEE BPEMS TECTHUPYIOT
200 000 kamep BUCOHAOTFOICHHS HA BO3MOXK-
HOCTh OITOBEILCHUS TOJHUIIMA O YPE3MEPHOM
CKOIUIEHHH Jroneil B oquoM mecte. B Kurae
TaKke pa3paboTaHO TIporpaMMHOE obecrre-
YeHHE C WCIOIb30BAaHHEM HAI[MOHAIBHOMN
0a3bl MACHTU(DUKAIMOHHBIX JaHHBIX U IPO-
rPaMMHOTO 00eCIICUeHHs Il PacIiO3HABAHUS
JIUII, KOTOPOE IMO3BOJUT TOJIHMIUU UASHTH(DH-
[UPOBATh JINIA, HAXOAIIMECS TIOA BHUICO-
HabmonenneMm. B Kurtae tompko B 2006 romy
Ha pa3pabOTKy W BHEJPEHNE CUCTEM BHECOHA-
OmroneHus ObLI0 MOTpadeHo Oonee 3,4 MUIIIU-
apna gommtapos [17].
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[IpuMeHeHne TeXHUKH 1 NHPOPMAIIMOHHBIX TEXHOJIOTHH B 00IaCTH MPEAYNPEKIACHUS
MIPECTYTHOCTH U MIPaBOOXPaHUTENBbHON aesTenpsHocTr B CLITA

TexHuka TeXHOIOrn4eCcK1e 3HaHUS

TIpoQuIakTHKa | — CHCTEMBbI BUICOHAGTIONCHHS | _ yivicyiyy \MeHTE OLCHKH YTPO3
TIPECTYTUICHHH | — YTHUHOE OCBEIICHNE — HHCTDYMEHTHI OLICHKH PHCKOB

— YCTPOHMCTBA SALMTBI IPAK- | _ peryerpanus cexcyaabHbIX HPECTYITHUKOB

Jiai (HanpuMmep, MEKTPOILO- | _ qnepka prcka, MPEIIIECTBYFOIIAS HPMHYIUTEBHON

Kep, Ta30BBIA OAJTIOHYNK) FOCIHTATH3ALHN

— MCTAJLIIONCKATEIH, — olepaTMBHAs Pa3padOTKa IOTEHIUAILHBIX IPABOHAPYLIIH-

— CHCTCMBI OOKHPOBKH 38KH- | oo

ramust (OT MbSHBIX BOTMTENEH) | _ nornavmmoe ofecrieueH e /s pacTIo3HABAHKS JIHLL, 1C-

HOIb3YEMOE B COUETAHUH C CUCTEMOI BUICOHAONIONEHHS
[oymimst | — yCOBEPIIEHCTBOBAHHbIE — KapTHPOBAHHUE MPECTYMHOCTH (TOPSTIHE TOUKH)

CPEJICTBA 3aIIUTHI HOJIULIUN
(UUIeMBI, KHJICTBI, aBBTOMOOH-
JIML, 37IAHIA)

— yIIy4IlIeHHOE / HOBOE OpY-
KK

— TEXHHKA C HECMEPTEITEHBIM
JefictBreM (TIpecedeHue Mac-
COBBIX OECIIOPSIIKOB)

— KOMITBEOTEPHI B TATPY/IBHBIX
MallMHAX

— BOBMOXKHOCTh OCCKOHTAKT-
HOTO YIIPaBJICHUS TATPYITHHBIM
asromobunieM (IIpoexr 54).
(ITpum. IIpoexm nanpaenen na
nosvluenue CHOCOOHOCmu no-
JUYUL ONEPUPOBAIMNb OAHHBIMU
6 MOOUIILHBIX NOOPA30CNCHUSIX,
a makoice Ha obecneueHie
803MOdCHOCTU becnpensim-
CMBEHHOU UHMeZPayuU 6Cex
ANEKMPOHHBIX YCIMPOUCTE

6 asmomoouse)

— YCTaHOBJICHHE JINYHOCTH
MPECTYIHHUKA U MPKIAHIHA

C TIOMOIIIBI0 OHOMETpUH/
OTIICYATKOB MAJIHIICB

— MOOWIIBHBIE LICHTPBI 00pa-
OOTKH JTaHHBIX

— BUJICO B MATPYJILHBIX Ma-
[IAHAX

— aranmm3 npectynHocTH (Hanprvep, KOMIICTAT cokp. ot
ann1. COMParative STATistics (cpaBHUTEIbHASI CTATHCTH-
ka) (Ipum. CompStat ocrnosvisaemcs na ceourngopmayuon-
HOU cucmeme u CyHcum 0751 0003HAYeHIUs 04a208 npe-
CIYRHOCIU U PACNO3HABAHUA NPOOTIEMbL 8 OAHHOM PAlioHe.
B esrcemecsunvix unu excenedenvhoix ecmpeuax [legor paii-
OHO8 00CYHCOAIOM NPOOTIEMbL U CHOCOObI UX PeUeHUs C Ha-
YALHUKAMU CMEH YYACMKO8 U CAMUMU HAYATIGHUKAMU IIMUX
yuacmros. Kaoicoyio nedenio, pabomuuxu 6cex yuacnros
COCMABTAION CNUCOK Y20TO0BHBIX 0, UX BOIMONCHBLE NPUYU-
Hbl, hakmopol, cés13anHble ¢ HUMU, CNOCOObL OOPLOLL C OaH-
HbLMU NPECHYNIIeHUAMU U 3PDEeKMmUSHOCHb Maxou 60pbobL.
Tlocne smoeo ecs unghopmayus enocumca ¢ CompStat, 20e
copmupyemcs. u nonadaem 8 00we2opoocKyio CUCMEMY,

6 KOMOPOUL , XpaHUMCsl 6Csi UHGopmayus o 6cex npecmynie-
HUAX U HapyuwieHusx. [1ocne 3moeo Mox#CHO 1e2Ko yeudems,
KAaK peuaromesi npooiembl 6 Kasicoom yuacmie.

— COBEPIIIEHCTBOBAHKE CUCTEM JIAHHBIX KPUMHUHAIBHOH
HCTOPHHA

— 00MeH nH(popMaLHel B CHCTEME YUPEKICHHI YTOJIOBHOTO
TIPaBOCYIIHSI M YaCTHOM CEKTOpE

— HOBBIE TEXHOJIOTMH JUTSI MOHUTOPHHIa KOMMYHHKALAH
LEJIeBBIX JIUII (TeIe)OH, 10YTa, UHTEpHET) (BXOJSIINE/ 1C-
XOJISIIIHC)

— CHCTEMA OITOBEIIEHMS O TIOXUILEHNH neTel Amber alert
(cokp. ot aum1. America s Missing: Broadcast Emergency
Response). (IIpum. B CLLIA pacnpocmpanenue cuenanos
AMBER Alert npouszeooumcs ¢ nomoubio KOMMEpPYecKux
paouocmanyutl, uHmepHem paouo, CHymHUKo8020 paouo,
MENeGUIUOHHBIX CIMAHYULL U MEKCIMOBbIX COOOUJeHUL,

a maxdice ¢ NOMOWBIO CUCTEM KADETLHO2O TeENe8UOeHUs.
nocpedcmeom Cucmemvl skcmpenHoeo onosewerus. Onoge-
WeHUst maxaice pacnpoCMpaHsiomcst ¢ HOMOUbIO eKIMPOH-
HOU NOYMbL, 2NEKIMPOHHBIX KOMMEPYECKUX PEKTAMHBIX
wumos u SMS . Bce 3aunmepecosanmvle auya 8 noxyueHuu
SMS paccoinku ¢ onosewyenusmu AMBER Alert mozym na
Hee noonucamucs, nocemug caum Wireless Amber Alerts.
Coenacro 3akoHO0amMenbCmsy nOONUCKa 6ecniamna).

— CO3/IaHHE CITFICKOB TIOTEHIIMATIGHBIX JIULI, COBEPIIAFOIINX
HACUJIECTBEHHBIE IIPECTYIUICHHS

— YCTPOICTBA JIJIs1 ONPE/IeIICHUsT KOOPIMHAT MECTa BBICTpela
13 OTHECTPEIIEHOTO OPYKHSI.

Ha ceroansiminuit eHb CylIeCTBYIOT TOJb-
KO JIBa TEXHMUYECKUX HOBOBBEJICHHUS B 00JIaCTH
NpeAynpeXIeHnss MPecTYIUIGHUH, KOTOpbIe
JEHCTBUTEIBHO JOKazann 3(P(HEeKTUBHOCTD
B CHIDKEHMHM YPOBHS MPECTYHMHOCTH — 3TO
KaMepbl cucTteMbl BuaeoHaOmoneHuss CCTV
(ot ammn. closed circuit television cameras)

1 YITy4IIeHHOE YJIIMYHOE OcBeleHne. B nonosn-
HCHHUEC K IMPUMEHCHUIO PA3JIMYHBIX YCTpOﬁCTB
B ITOCJIEHUE TO/BI ObLI pa3paboTaH IUPOKHUHA
CHEKTp MHHOBaLUUi B oOmactu uH(oOpmanu-
OHHBIX TEXHOJIOTHH, KOTOPbIE HCIOIb3YIOTCS
B KaueCcTBE HMHCTPYMEHTA IIPEIyNpekICHUSI
npecTynHOCTH. K caMbIM COBpEeMEHHBIM TeX-
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HOJIOTUYECKUM HMHHOBAIIUSM OTHOCSITCS: HH-
CTPYMEHThI KJIacCU(UKAIUU PUCKA IMTPaBOHA-
pyLIUTENeH; MOSBIEHHE MPOTOKOIOB OIEHKH
yTpO3; CpelcTBa MACHTU(UKAIMU MPUTECHE-
HUS/3aITyTUBAaHUS; KOMITBIOTEPHBIE IPOTPaM-
MbI, pa3pabOTaHHbBIC IS MPEIOTBPAILCHUS
KpaXH JIMYHBIX JaHHBIX W 3alIUThl KOHPUICH-
LIUATBHOCTH JAaHHBIX; HOBBIC HHCTPYMEHTHI
JUTST MOHUTOPWHTA MECTOIIOJIOKEHHSI U TIepe-
MEIIeHUS TPYTIIT PUCKA, TAKUX KaK ICHXUIECKH
OOJIbHBIE TIPABOHAPYIINTENH W CEKCyalbHbIE
MPECTYITHUKH; a TaK)Ke TOSBUBIIHECS COBCEM
HEaBHO CPEJICTBA OLICHKH, MTPEIHA3HAUCHHbBIC
JUTSL BBISIBJICHHSI JIUII, KOTOPbIE, C OOJIBIION Be-
POSTHOCTBIO, COBEpIIAIOT youiicTBa (WK cTa-
HOBSITCS )KEPTBaMHU) B TEUCHHE OTIPEACIEHHOTO
TIepro/ia BPEMEHHU.

Coenunennbie 1lITarbl HHBECTUPYIOT 3HA-
YUTEJbHBIE pecypchl B HWH(OPMAIIMOHHbBIC
TEXHOJIOTUU TI0 TPEIYNPEKICHUIO TPECTYII-
HOCTH. HanmpuMmep, MOMUINS OTCIIEKUBACT Me-
CTOHAXOX/ICHWE W TIePEeBIKCHHE TPUMEPHO
800 000 3aperHCTpUPOBAHHBIX CEKCYATBHBIX
MPECTYITHUKOB, UCIONB3Yysl HAIlMOHAJIBHYIO
CUCTEMY PpErHCTpallii CEKCyaJbHBIX IIpe-
CTYITHUKOB, KOTOpasi IMO3BOJISIET YBEIOMIISTH
COOOIIECTBO O JIF0OOM BHOBB IPUOBIBIIIEM CEK-
CyaJhbHOM TIPECTYITHUKE, a TIPABOOXPAHUTEIb-
HBIE OpPTaHbl — O CEKCYaIbHBIX MPECTYIMHHUKAX,
KOTOpBIE HE PErHCTPUPYIOTCS WM HE COOIIO-
JAIOT OTrpaHHYCHUS HAa MECTOHAXOXJICHUE.
Jis u3ydeHusT MECTOHAXOXKJICHUS IMpaBOHA-
pyLIUTENeil U OLEHKH BIUSHUS OTpaHUYCHUN
Ha TPOKUBAHHE CEKCYaJbHBIX MPECTYITHUKOB
Ha TIOKa3aTelH TMpenymnpekIeHUs] MPEecTyII-
HOCTHM TaK)Ke HCIOJB3YIOTCS KapTorpaduue-
ckue nporpammbl GIS (ot aHmI. geographic
information system) B COYETaHUHM C HAIHO-
HaJHHBIMU U WHIUBHyaTbHBIMU 0a3aMu JaH-
HBIX FOCYJapCTBEHHBIX peecTpoB [9, c. 23].

BTopoii 061acThI0 KPYITHBIX (PHHAHCOBBIX
WHBECTHUIUH SBJSICTCS OlleHKa PUCKOB. KoH-
TpOJb 3a 7,5 MWUIMOHAMH IPaBOHAPYIINATE-
JIeH, HAXOJSAIIUXCS TOJ| aJIMUHUCTPATUBHBIM
HagzopoMm B CoemmaeHHbix llltarax, omupa-
€TCSl Ha WCIOJNB30BaHUE aKTYapHBIX CHCTEM
KJIacCU(UKAINA PUCKOB. B mociemnue roapl
3HAYUTEIPHOC BHUMAHUE M (DMHAHCOBASI MOJI-
JIEpKKa yACISETCS IPEAYIPEIKICHUIO TPECTY-
IUICHUW, COBEPIIACMBIX MPABOHAPYIIUTEIIMHI
TIPH BBIXOZIE U3 TIOPHMBI HITH TIPU YCIOBHO-J0-
CpouHOM OCBOOOXAEeHNH. COTIIaCHO MCCIEIOo-
BaHUAM, OOJBITMHCTBO THKKUX MTPECTYTUICHUI
coBepIIaeTcss HeOONBIION TPYINIONW Jrofei
B HEOOJIBIIIOM YHCJIE OXBAYCHHBIX MPECTYITHO-
CThIO PaliOHOB B TEUCHHUE MIEPBBIX HECKOJIbKUX
MECSIIEB MCIBITATEIFHOTO CPOKa WU YCJIOB-
HO-JIOCPOYHOTO OCBOOOXKICHHSI [TaM XKe .

Tpetpe HampaBnenune WHGOPMAITMOHHBIX
TEXHOJIOTHYCCKUX WHHOBAIlMH, CBS3aHHOC
C TPEAYNPEkJICHUEM MPECTYIMHOCTH U TOJY-

YyMBIIEEe 3HAYMTENbHYIO pa3paboTtky u ¢u-
HAHCHPOBAHUE IOCJIC TPArMYECKUX COOBITUI
11 cenrsiops B CIIA, — 3T0 oueHKa yrpos.
Memnee uem 3a fiecsaTHIIeTHE ObLTa CO3/1aHA OT-
pacib, OCHOBaHHas Ha MPOCTOM MOHWMAaHUHU
TOTO, YTO MOXKHO OTIPEIETIUTh Yyrpo3y (T.e. Be-
POSITHOCTB ) TEPPOPUCTHUECKOTO HATIaICHHS 1 /
WIN CEPbE3HOI0 KPOBOMPOIUTHOTO COOBITHS
Ha TaKUX 00BEKTax, KaK adpoINopThl, AaTOMHBIE
AIIEKTPOCTAHITUH, IIKOJIBI, )KEJIE3HOIOPOKHBIE
BOK3aJIbl, IPABUTEIHCTBEHHBIC 3/IaHUS U YacT-
HBIC KOMITAHUH.

Uersepras 00yacTb, B KOTOPOH HUHQOP-
MAIIMOHHBIC TEXHOJOTMU WCIIONB3YIOTCS JIJIs
MPEAYNPEXKICHNS TPECTYIMHOCTH, — 3TO HC-
MOJTh30BaHUE COBPEMEHHOTO KOMITHIOTEPHOTO
MIPOTPaMMHOTO 00€CTIeueH S TSI MOHUTOPHHTA
OTJEJIbHBIX TPAH3AKIUM 1 KOMMYHUKALUI B MO-
OMJIBHOM CEeTH, MHTEPHETE U COIIUAIIbHBIX CETSIX.
Ora HOBasi TEXHOJIOTHsI M3MEHHIIA METOBI pa-
OOTBI MOJIMIIMU B paccie0BaHIH (PHHAHCOBBIX
MPECTYIUICHUH, NPEeCTYIUICHUH, MPEeaIMETOM
KOTOPBIX SIBJISIIOTCS HAPKOTHYECKHE CPEJCTBA,
WHTEPHET-TOPTOBIM JIIOIBMUA W CEKCYaJbHBIX
npectyruieHnid. CoracHo pe3ysibTaraM aHalu-
3a 2JIEKTPOHHOTO HAOIIONEHHMS, MPOBOJMMOIO
nojuieickuMu  cry:k0amMu B COeMMHEHHBIX
Ilrarax, B mocnemHee BpeMs HaOIIOMAETCS
YXOI OT TPaKTUKH HAOMIOACHUS, TpeOyromei
MPEIOCTABICHUS OTYETHOCTH (IIPOCITYIINBAHUEC
W aBTOMaTHYecKasi 3aluch TeJae(OHHBIX Tepe-
TOBOPOB, TIEPEXBAT U OTCIIC)KUBAHKUE JAHHBIX ),
K METoJlaM HaOITIONIeHHs, KOTOPbIE HE TPEeOyIOT
OTYETHOCTH (3aITpoChl Ha IPOCMOTP COXpPaHEH-
HBIX COOOIIEHMI 1 3arrceit aboHeHTORB). B aToM
cilydae TONUIEHCKHEe UMEIOT JIOCTYI K COXpa-
HEHHBIM 3JICKTPOHHBIM IHChMaM, MTHOBEH-
HBIM COOOLICHHSM, KypHAIIy MOCelIeHHus BeO-
CTpaHWII, 3aITHCH TTOMCKOBBIX CHCTEM, a TaKKe
JIOKYMEHTaM, XPaHAIIMMCS B OOJauHOM aKKa-
yuTe. HeymuBurensHo, uto Facebook n npyrue
CalThI COLMANBHBIX CETeH U3y4aroTCs Clie/IoBa-
TEINSIMH, TBITAIOMIMMHCS PACKPBITH MPECTYILIe-
HUS U KOHTPOJIMPOBATH ACSATEIBHOCTD ONpEe-
JICHHBIX MTOJ03peBaeMbIX [15, c. 20].

B nocnennee Bpems Bo BceM mupe u B Poc-
CHUH TIPOBOASTCS NCCIIEIOBAHNS, TIOCBAICHHBIE
pa3paboTke, BHEIPECHUIO U APPEKTUBHOCTH
MH(QOPMAIIMOHHBIX TEXHOJIOTHI B JEATENHHO-
ctu nonuuuu [18, 19, 20]. B CLIA K. Xappuc
BBISIBIJT PsIJT HOBBIX TEXHOJIOTUYECKUX JOCTH-
JKEHHH, CBSI3aHHEIX CO

—cOOpOM JaHHBIX ¥ YNpaBICHHWEM HMU
(HOBBIC CHCTEMBI yNpPaBICHUS 3aMTUCSIMHU, MO-
OWJIbHBIE TEPMUHAJIBI JAHHBIX, ABTOMAaTH3HPO-
BaHHbIC TUCIIETUYEPCKUE CHCTEMbI, OOMEH HH-
(hopmarueii yepes HHTEPHET);

— HOBBIMH CTPATETUSAMHU TIONHIINH, OCHO-
BaHHBIMHU Ha MaHHBIX (Bkirouas COMPSTAT,
MCTIOJIH30BaHNE KOMITBIOTEPU3UPOBAHHOTO
NpOrpaMMHOTO OoOecrieueHns: il aHaIu3a
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IOpunanyeckne Hayku

MIPECTYIMHOCTH M COCTaBJICHUS KapT MPecTyIl-
HOCTH, a TAK)K€ CUCTEMbI PAaHHETO IPeaypesK-
JICHVsI/ paHHEro BMEINIATeIhCTBA B OOJIACTH
HEMPaBOMEPHOTO TIOBEACHUS COTPYIHHKOB
roymnun) [7].

UccnenoBanusi BHEAPEHHS TEXHOJIOTHH
nonuneiickumu yupexaenusmu B CIA cBu-
JETEIbCTBYIOT O TOM, YTO €LIe B Hayaye ABYX-
TBICSTYHBIX TOJIOB IPABOOXPAHUTEILHBIC areHT-
CTBa IPHOOPEITH:

— aBTOMAaTH3UPOBAHHBIE CHCTEMBI TIOJIEBOM
otueTHOCTH (AFRS) —29.6 %;

— CHCTEMBI yIpaBieHus 3anucsmu (RMS) —
24.3%;

— MepCOHAbHBIE KOMNBIOTEPHI — 4 %;

— aBTOMAaTH3UPOBaHHBIE  JHCIIETYEPCKUE
cuctemsl (CAD) 16.9 %j;

— aBTOMaTHU3UPOBAHHBIC CUCTEMBI HJICHTH-
(ukanuu orneyarkos najblies (AFIS); 9.6 %;

— CHCTEMBI pETUCTPALIMH apecTa U 3aBejie-
Hus nena — 7.5%;

— CHCTEMBI aHaIM3a npecTyIuieHuH — 4.9 %;

— kaprorpaduyeckue cucreMsl — 4.9 %;

— IpyTrHue BUBI TeXHOJOTHH — 32,4 %.

C 2002 rona ¢enepanbHOE MPABUTEIILCTBO
U TPaBUTEIbCTBA IITATOB MPOAOJIKAIOT (u-
HaHCUPOBATh HOBBIC TEXHOJIOTUYECKHUE WHHO-
BALIMM U HOBBIE CTPATErHM MOJULEUCKON nesi-
TETBHOCTH, TAKHE KaK:

— OXpaHy TIpaBOIOPS/IKA, OPUEHTUPO-
BaHHYI0O Ha paboTy C HacejeHueMm (aHII.
community-oriented policing);

— CTpaTeruio, OPUEHTHPOBAHHYIO Ha pe-
IeHNUEe KOHKPETHBIX MpooeM (aHTI. problem-
oriented policing);

— CTpaTeruio, OCHOBAHHYIO Ha pa3BeliaH-
HbIX (aHD. intelligence-led policing);

— CTpATeruio JesTeNIbHOCTH, OCHOBAHHYIO
Ha MPOTHO3MPOBAaHUM (aHTI. predictive polic-
ing) [9, c. 27].

OtdeT HaydyHOTO (POpyMa PYKOBOIUTEIICH
nonuuu 2011 mokasan, aro 70 % pecnionmeH-
TOB cOOOUIMIM 00 HCIONB30BAHUM B CBOMX
MOApa3ICieHUsIX MPOrHOCTHYECKOM aHaIUTHU-
Ki B OOphO€ C CEepUUHBIMU MPECTYITHUKAMHU
n pa3paboTKe CTpaTeruii MperynpekIeHIs
MIPECTYIHOCTH ISl CBOETO BeIOMCTBa. Pe-
CIIOHJICHTHI OIpOca TaKKe OTMETHIIH, YTO HX
areHTcTBa NPUOOpPENTH BO3MOXKHOCTH BHIEO-
3arucu B aBTOMOOWIE, npuieM 25 % pecroH-
JeHToB ykazanu, uto 100% ux aBromoOmiieit
AMEIOT 3Ty TEXHOJIOTHIO. J[pyrie TeXHOIOTHH,
MIPUMEHSEMBbIE TTOJNINE, TT0 JAHHBIM OTYETa,
BKJIIOYaJIM: OECHPOBOJIHYIO Teperayy BUJIe-
OCHI'Hajla ¢ (PUKCUPOBAHHBIX Kamep HaOIo-
JieHUsI Ha momieiickue aBromoomwu (23 %);
pacrio3HaBaTen HOMEpHBIX 3HakoB (71 %),
HCIONb30BaHue TexHonorun GPS mnga or-
CIIeKUBAHUS TIEPEMEIICHUH T0J03PEeBAEMBIX
(83 %), oTcnexxuBaHWE TOTUIICHCKAX MAITHH
(69%) u oTcnexxuBaHUE JEXKYPHBIX COTPYI-

HUKOB (4 %), MOHUTOPHHT COLIMAJIbHBIX CETEH
JUTSI BBISIBJICHUSI CIICJICTBEHHBIX Bepcuil (86 %).

3akjoueHue

[logBomss wWTOrM HCCIENOBAaHUS, MOXKHO
3aKJIFOYUTh, YTO MPABOOXPAHUTEIBHBIE Opra-
Hbl mommnun CIHIA uMeIoT mMUpOKUil coBpe-
MEHHBIH apceHall KaK TEXHUYECKUX CPEJICTB,
TaKk ¥ WHPOPMAIIMOHHBIX TEXHOJOTHH 32 CUET
3HAUYNTEIHLHOTO (MHAHCUPOBAHMS (eaepaib-
HOro ypoBHsA. CTOHUT OTMETHTH TaKXke, 4TO
B CIIIA He TOIBKO aKTHBHO pa3zpabaThIBaeTCs
WHHOBAIlMOHHOE KOMITBIOTEPHOE ObecreueHne
Y TEXHHKA JIIsI TIOJIMIEHCKUX CITY»kKO0, HO | MPo-
BOJISITCS KICCIICAIOBAHMSI, HAIPaBIICHHbIC HA BbI-
aBieHue 3QpHEeKTUBHOCTH X BHEAPEHUsS B IO-
JIMLEHCKYIO TIPaKTHKY.

Ha ocHoBaHuM mpoaHamM3npOBAaHHBIX aH-
TJIOS3BIYHBIX MICTOYHMKOB O TEXHOJIOTHYECKHUX
WHHOBAIIMAX B IIOJHIIEHCKOM JEITEIbHOCTH
CIIIA MOXHO cenaTh CIEAyIOLIe PeKOMEH-
Jaliy 10 ONTHMH3AIMUA M COBEPILEHCTBOBA-
HUIO JIesITeIbHOCTH nonuuun Poccnn:

— TIPOaHAIM3UPOBaTh pa3Mepsl (UHAHCH-
poBaHUS B 00JacCTH pa3paOOTKH HOBEHIIIETO
o0opynoBanuss 1 MH()OPMAIMOHHBIX CHCTEM
JUISL WCTIONIb30BAaHUSl TPABOOXPAHUTEILHBIMU
opraHami (CpaBHUTH OFOIPKETHI Pa3HBIX CTPaH);

— paccMOTpeTh OCHALEHHOCTb POCCHUI-
CKHX TMTPaBOOXPAHUTENHHBIX OPTaHOB MOOWITB-
HBEIMH TICHTpaMHu 00pa0boTku maHHBIX MDCs,
HOYTOYKaMH, aBTOMAaTH3UpPOBAaHHBIMH CHCTE-
MaMH TI0JIEBOUM oTueTHOCTH AFRS, cuctemaMu
ynpasieHus 3anucsiMu RMS, nepcoHanbHbIMU
KOMIIBIOTEPaMH, aBTOMAaTU3UPOBAHHBIMHU JIHC-
neryepckumu cucreMamu CAD u aBromaru-
3MPOBAHHBIMH CHCTEMaMH WACHTU()UKAIIUT
oTIne4aTkoB najiblieB AFIS.

— OCYHICCTBIISITh ~ PETYJSIPHBIA  MOHHUTO-
PHHT MOSIBJICHUST HOBBIX TEXHUUYECKUX CPEIICTB
U IpOorpaMMHOro obecrieueHus B cdepe mpa-
BOOXpaHEeHHs (aHaIN3 3apyOeKHBIX MPaBOOX-
pPaHUTEIBHBIX CAHTOB).

MOKHO € YBEPEHHOCTBIO YTBEPXK/IATh, YTO
B HACTOSIIEE BpEMsI TEXHOJOTMYECKHE WH-
HOBallMM MOTYT 3HAYMTENIHO TMOBBICHTH KaK
3 PEKTUBHOCTD, TaK U PE3yJABTATUBHOCTh CHU-
CTeMBI yToJOBHOTO mpaBocyaus Poccuu, T.K.
ONTHMHU3HUPYIOTCS BO3MO)KHOCTH  XpaHEHUS
1 00paboTku OONBIINX 00BEMOB JAaHHBIX, CO-
BEPLICHCTBYIOTCS Pa3BebIBATEIBHbBIC U CIIE]I-
CTBEHHBIE BO3MOXKHOCTH, a Takxke oOecredu-
BaeTCs ONEpPaTUBHBIA JOCTYH K MaTepuajiam
YTOJIOBHOTO JieJla W JPYyTUM pecypcaM IaH-
HbIX. OO ATOM CBUACTEIHCTBYIOT PE3yIAbTAThHI
HEJIaBHUX OTEYCCTBEHHBIX McclenoBaHui [21,
22]. AHanu3z 3apy0eHOT0 OIbITa MOXKET CIO-
COOCTBOBAaTh  COBEPILEHCTBOBAHUIO  OTEYe-
CTBEHHOH IMOJUIICHCKON TPAKTUKH, BHIOOPY
HamOoyee JEeWCTBEHHBIX CIOCO00B OOPHOBI
C TIPECTYITHOCTBIO.
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