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ARTICLE

UDC 581.1

INFLUENCE OF ECOLOGICAL FACTORS
ON THE GROWTH AND DEVELOPMENT OF SOME SPECIES
OF MAGNOLIA L. AND LIRIODENDRON L. GENUS

Askerova P.S.
Institute of Dendrology of ANAS, Baku, e-mail: shixaliyeva.pervin@mail.ru

The article examines the effect of environmental factors on the growth and development of some species be-
longing to the genus Magnolia. As a result of the influence of abiotic factors, the development differences of plants
in the Absheron Peninsula and Oguz region were studied. Indicators of average annual temperature and relative
humidity during the research years, biomorphological indicators of Magnolia grandiflora L. introduced in Absheron
peninsula and Oguz region (2018), morphometric indicators of Magnolia grandiflora L. introduced in different
geographical areas, Magnolia L. and Chemical characteristics of soils of the introduced experimental area of Liri-
odendron L. species, mg / 1, frost resistance of Magnolia grandiflora L. and Liriodendron tulipifera L. introduced in
Absheron peninsula and Oguz region, degree of damage of studied Magnolia L. species in percent. The species are
resistant to heat, drought and salinization. In the Absheron Peninsula, the adaptation period of Magnolia grandiflora
L. and Liriodendron tulipifera L. is relatively weak compared to the conditions of Oguz region. Since the species
of the genus Magnolia L. have evolved to adapt to frost and low temperatures, it is easier to introduce evergreen
species. We do not recommend the planting of Magnolia L. and Liriodendron L. in large and industrial cities in man-
made contaminated areas and alongside of highways.

Keywords: Magnolia, abiotic factors, frost resistance, light, drought resistance, radiation

One of the main properties of plants is their
height and development. They are an integral part
of the biological system and the biological cycle,
which are inseparable from the environment.
Depending on the environmental conditions,
the growth and developmental stages of plants
regulate the metabolism of each species in or-
der to continue their life, forming morphological
features. As the external environmental factors
change, a certain variability is formed in them,
adaptive species continue to develop, and non-
adaptive species disappear. There are biotic and
abiotic variations in the ecological environment.
From this point of view, the effect of abiotic fac-
tors on plants is deeper, and the main factor deter-
mines their life. There are many abiotic factors,
including light, soil, water, temperature, salinity,
and man-made air pollutants, and their effects are
not the same for different types of plants.

Materials and methods of research

Researches were conducted in the Oguz
region and Absheron peninsula on the species
studied in the article. The experimental field of
the Institute of Dendrology of ANAS was se-
lected and seedlings of the same age were used
in the territory of the Oguz region. Assignments
were made on soil samples of these areas in the
“Centralized Experimental” laboratory. The re-
search was conducted to determine the winter
hardiness of magnolia and liriodendron species
introduced during 2017-2021. The percentage
of leaf and shrub damage at high temperatures
was determined by F.F. Machkov’s method [1].
During the study, the winter hardiness of the spe-
cies grown in Absheron conditions was studied.

identified. Chemical characteristics of the soils
of the introduced experimental field of Magnolia
L. and Liriodendron L. species were obtained by
the British-made Palintest Soil device [2, 3].

It is clear from Table 1 that the pH of different
soil samples according to a geographical location
is weakly alkaline, the electrical conductivity is
relatively high, and such a high level is formed
due to metal ions in the soil. The amount of chlo-
rine (Cl -) in the soils of the Absheron Peninsula,
and sulfate (SO,*) ions in the soils of the Oguz
region is very close to the standard indicators,
these soils can be attributed to the saline soil type.
There is a need for irrigation when introducing
rare ornamental plant species into such soils.
With the presence of K + and P3 + (potassium and
phosphate) ions in the soil and the relatively high
content of ammonium (NH* +), the predominance
of these ions in the soils of the Oguz region have
a positive effect on the growth and development
of Magnolia grandiflora L. and Liriodendron tu-
lipifera L. Potassium ions provide conductivity in
the cells of the root system, phosphate ions pro-
vide optimal flowering of Magnolia grandiflora
L. and Liriodendron tulipifera L., fruit and seed
formation. Magnesium (Mg? +) ions in the soil
are very close to the standard values and are ac-
tively involved in the synthesis of chlorophyll in
the leaves. The active involvement of magnesium
ions in the process of photosynthesis, the synthe-
sis of chlorophyll «a» and «b» in the leaves, ac-
celerate the growth and development of plants.
The optimal accumulation of ammonium ions
in the soil is characteristic of the soils of the
Oguz region, as it confirms that these soils are
rich in organic residues, ie humus layer.
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Table 2 presents the properties of growth
and development processes of Magnolia
grandiflora L. and Liriodendron tulipifera L.
introduced in the territories of Absheron pen-
insula and Oguz region in different ecological
conditions. It should be noted that some mor-
phological parameters formed during the year
in different ecological areas showed that Mag-
nolia grandiflora L. and Liriodendron tulipif-
era L. are poorly adapted to the new ecologi-
cal environment. Because various ecological
factors of the new area affect them as stress.
Only from the 2nd and 3rd years do they form
adaptation mechanisms and the plants contin-
ue to grow optimally. It is also clear from this
table that the adaptation period of Magnolia
grandiflora L. and Liriodendron tulipifera L.
in the Absheron Peninsula is relatively weak
compared to the conditions of the Oguz re-
gion. Magnolia grandiflora L. 3 and Lirioden-
dron tulipifera L. only 2 new shoots are grow-
ing in the Absheron peninsula. New shoots of
Liriodendron tulipifera L. 5, and Magnolia
grandiflora L.4 are formed in the territory
of the Oguz region and their optimal devel-
opment is superior to the lands of Absheron.
Interestingly, Magnolia grandiflora L. and
Liriodendron tulipifera L. bloom in late May
and early June in the Absheron region. In the
Oguz region, both species begin in late June
and early July. This symptom was caused by
the high temperature in the Absheron Pen-
insula. The main principle of the problem is
the adaptation of plants to low temperatures.
However, the mechanism of evolutionary re-
sistance to cold or frost is much higher than
that of plants in temperate climates, and the
degree of adaptation of different species is
quite variable [4, 5, 6]. Many exotic plants,
including magnolia and liriodendron, grow
successfully in cold climates, at temperatures
of -20, -22, -36° C — in the suburbs of Mos-
cow, Kaliningrad, St. Petersburg, Novosibirsk
[7, 8]. It is easier to introduce evergreen spe-
cies because species have evolved to adapt to
frost and low temperatures.

Studies have been conducted to deter-
mine the winter hardiness of magnolia and li-
riodendron species introduced in 2017-2021.
During the study, the winter hardiness of the
species grown in the conditions of Absheron
was studied. II — only 50% of annual branches
freeze; III — annual branches freeze from 50%
to 100%; IV — not only unity but also older
branches freeze; V — the surface of the plant
freezes until the snow cover; VI — the surface
of the plant freezes; VII — the plant is com-
pletely destroyed. The assessment of frost re-

5

sistance of trees and shrubs was determined by
the freezing index and the obtained data were
compared with the following formula proposed
by REA BBB. The freezing index is calculated
by the following equation:

100xLxC

The freezing Index =
f & HxC

L — length of the frozen part of the sprouts
(m); ¢ — diameter of the frozen part of the
branch (m); H — height of the plant; C — diam-
eter of the body (m).

The frost resistance index of tree species
was compared on the scale of REA BBB: 0 —
the plant did not freeze; 0.1-0.9 plants freeze
weakly; 1,0-7,9 plants freeze moderately; 8.0-
69.9 plants freeze significantly; 70.0-100.0 plants
completely freeze. Here 0-100.0 is the value of
the freezing index and is expressed in%. Mag-
nolia grandiflora L., Magnolia liliiflora Desr.,
Magnolia kobus DC. and older individuals of
Liriodendron tulipifera L. species were visually
identified after wintering in Absheron and low
temperature resistance was assessed. The results
of the study are given in Table 3.

It has become clear from the data of some
authors that the resistance of species to heat,
drought and salinization is not the same de-
pending on the environment. Due to its rigid-
ity and thickness, the small number of pores
per 1 mm? area prevents water evaporation
and reduces water consumption, significantly
reduces the heating of leaves in hot summer
months, prevents them from reaching lethality
[9, 10]. The presence of leaves of species Mag-
nolia L. (2-3 mm) and the reflection of light
rays falling on the leaf surface, and the leaf is
protected. It is clear from Table 4 that Magno-
lia L. species spends the summer season opti-
mally both in the Absheron Peninsula and in
the Oguz region and tolerates heat even when
the temperature is 39.2-42.0°C and continues
to grow optimally even when the temperature
is high. Magnolia grandiflora L., Magnolia
nightmare DC., Liriodendron tulipifera L. fruit
formation continues in summer and no signs
are observed. However, due to the hot summer
winds observed in the Absheron Peninsula in
the summer, drying was observed in 20% of
the area of the magnolia leaves. When plants
are irrigated in a timely manner, damaged areas
can be soon restored.

It is clear from the data in Table 5 that
Magnolia grandifiora L. tolerates hot tempera-
tures of the Absheron Peninsula up to -50.0 °C,
Magnolia nightshade DC. -48.0 °C, Lirioden-
dron tulipifera L. up to 40 °C.
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Table 4
Heat resistance of Magnolia L. species in summer, °C
) Summer temperature, °C C
Areas Species Sustainability
June July August

Absheron Magnolia grandiflora L. 37,4 39,2 41.4 +

peninsula Magnolia liliiflora Destr. 38,3 40,4 425 +

Magnolia kobus DC. 36,9 41,0 40,6 +

Liriodendron tulipifera L. 37,0 40,,9 40,2 +

Oguz district | Magnolia grandiflora L. 354 41,2 42,0 +

Magnolia liliiflora Dest. 37,2 42,0 41,3 +

Magnolia kobus DC. 39,1 40,7 40,9 +

Liriodendron tulipifera L. 36,3 39,7 41,3 +

Table 5
Lethal temperature indicators of leaf organs of different studied Magnolia L. species
Areas Species Lethal temperature, with °C

Absheron peninsula Magnolia grandiflora L. 50,0 +3,0
Magnolia liliiflora Desr. 450+23
Magnolia kobus DC. 48,0+2,8
Liriodendron tulipifera L. 48,024
Oguz district Magnolia grandiflora L. 46,4 +2.2
Magnolia liliiflora Dest. 448 +2,0
Magnolia kobus DC. 46,0 £2,3
Liriodendron tulipifera L. 47,0 £2,6

These indicators confirm that the species
Magnolia L. and Liriodendron L. are highly
resistant to the hot and dry subtropical climate
of Absheron, and no damage was observed in
their leaf organs. The same species has a low
temperature of 3.6°C, 40°C and 20°C in the ter-
ritory of the Absheron Peninsula in the terri-
tory of Oguz region, ie Magnolia grandiflora
L. 46.4°C, Magnolia nightmare DC, respec-
tively. To 46.0 °C, Magnolia liliiflora Desr.
44.8°C, Lyriodendron tulipifera L. tolerates
up to 47.0°C. We recommend dividing the re-
search objects into 3 groups according to their
drought resistance:

1. Magnolia grandiflora L. (50,0 °C £ 3,0),
which is resistant to high temperatures.

2. Medium tolerant, Magnolia nightmare
DC, Liriodendron tulipifera L. (48.0 °C + 2.8)

3. Magnolia liliiflora Desr.aid.

Results of the research and discussions

1. In the saline soils of the Absheron Pen-
insula and Oguz region, as a result of the ef-
fect of chloride ions on magnesia species in

the Absheron Peninsula and sulfate ions in the
Oguz region, early shedding of their leaves
was observed.

2. It is not advisable to plant Magnolia lili-
iflora Desr for the Absheron Peninsula, where
there is a shortage of water and drought. It is
recommended to plant Magnolia grandiflora
L. and Liriodendron tulipifera L. in this area.

3. When introducing Magnolia L. and Liri-
odendron L. species in high temperature, low
relative humidity and saline soils, in order to
reduce the negative impact of salt ions and at-
mospheric techno-gases, agro-technical main-
tenance and irrigation of these species should
be carried out regularly.

Conclusion

The article studies the developmental dif-
ferences in the size and development of the
influence of environmental factors on some
species belonging to the genus Magnolia in the
Absheron Peninsula and Oguz region. Mag-
nolia L. and Liriodendron tulipifera L. spe-
cies spend the summer season optimally both
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in the Absheron Peninsula and in the Oguz
region, and even withstands temperatures of
39.2-42.0 °C and continue to grow optimally.
The presence of K* and P3* (potassium and
phosphate) ions in the soil and the relatively
high content of ammonium (NH4%), the pre-
dominance of these ions in the soils of Oguz
region have a positive effect on the growth and
development of Magnolia grandiflora L. and
Liriodendron tulipifera L.

In the Absheron Peninsula, the adaptation
period of Magnolia grandiflora L. and Liri-
odendron tulipifera L. is relatively weak com-
pared to the conditions of Oguz region. Since
the species of the genus Magnolia L. have
evolved to adapt to frost and low temperatures,
it is easier to introduce evergreen species.

As heat-resistant species Magnolia grandi-
flora L., moderately tolerant species as Magno-
lia kobus DC; Liriodendron tulipifera L, species
grow in weak acidic soils, in relatively unstable
and high humidity conditions is Magnolia lili-
iflora Desr and et al. When different species of
Magnolia L. and Liriodendron L. were intro-
duced in the Absheron Peninsula and Oguz re-
gion, they did not suffer any damage in the win-
ter. In the Absheron Peninsula and Oguz region,
it is expedient to introduce Magnolia L. and Lir-
iodendron L. species for landscape architecture,
and they attract attention with their greatness.

In the soils of the Absheron Peninsula and
Oguz region, when salinity is higher than 1%,
leaf damage and premature shedding were ob-
served in Magnolia L. and Liriodendron L.
species. These species have been confirmed to
be resistant to drought and high temperatures.
Magnolia L. and Liriodendron L. species as the
object of research, bloom in April and May in
the Absheron Peninsula and Oguz region, they

7

gave 75-80% of germination and new plants
were grown from seeds. When using Magnolia
L. and Liriodendron L. species for landscap-
ing in the territory of Absheron peninsula and
Oguz region, it is expedient to introduce Mag-
nolia species in rows and Liriodendron species
in groups.

We do not recommend the planting of
Magnolia L. and Liriodendron L. in large and
industrial cities in man-made contaminated ar-
eas and alongside of highways.
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CLINICAL AND EPIDEMIOLOGICAL CHARACTERISTICS
OF THE COURSE OF ACUTE VIRAL HEPATITIS B
AND UNVERIFIED HEPATITIS IN PERSONS INFECTED
WITH THE HERPES SIMPLEX VIRUS

Imanbaeva L.A., Buranchieva A.A.
International Higher School of Medicine, Bishkek, e-mail: lira.iman@mail.ru

Introduction. An analysis of two types of acute viral hepatitis (viral hepatitis B (HBV) and unverified hepati-
tis caused by the herpes simplex virus (HSV) is presented. A comparative description of the etiology and clinical
and laboratory diagnostics is carried out. In both cases, the course of extremely severe forms with lethality was
noted. Therefore, timely differential diagnosis is important in order to prescribe adequate antiviral therapy. The
aim of the study was to observe a comparative clinical and laboratory characteristics of acute viral hepatitis B
(HBV) and unverified hepatitis in persons infected with the herpes simplex virus (HSV). Materials and methods:
under our supervision there were 65 patients with acute viral hepatitis hospitalized in the Republican Clinical
Infectious Diseases Hospital (Bishkek) in the period 2018-2020. For comparative characteristics, the patients ob-
served by us were divided into 2 groups: acute viral hepatitis B (45 patients) and unverified hepatitis (20 patients).
The nosology, age, sex of patients was taken into account, the epidemiological history, clinical features and prin-
ciples of treatment were carefully studied. Results and discussion. Observing the comparative clinical and labora-
tory characteristics of HBV and unverified hepatitis in persons infected with HSV, it was found that 90% of the
observed patients are infected with HSV. Acute viral hepatitis B and unverified hepatitis in persons infected with
HSV occurs in most cases in a moderate form. Fever with unverified hepatitis was observed in most cases (85%),
which could be associated with the combined course of HSV. HSV infection can lead to severe adverse outcomes
for both HBV and unverified hepatitis. Conclusions: Mandatory testing for HSV (ELISA, PCR) is required for all
patients with HBV and unverified hepatitis. Timely administration of acyclovir against the background of gener-

ally accepted methods of treating acute viral hepatitis can lead to a favorable outcome of the disease.

Keywords: unverified hepatitis, viral hepatitis B, herpes infection, herpes simplex virus, acute liver failure, enzyme
immunoassay, acyclovir

Liver diseases caused by hepatotropic vi-
ruses are currently an urgent medical and so-
cial problem of infectology. Modern research
methods have shown that the etiology of in-
fectious diseases of the liver is not limited
to “hepatitis viruses”. Hepatitis can also be
caused by herpes viruses (herpes simplex virus,
Epstein-Barr virus, cytomegalovirus, human
herpes virus types 6 and 7, etc.), which also
have hepatotropy, but do not belong to “hepa-
titis viruses”. The prevalence of viral hepatitis,
including herpesvirus infections, has reached
a critical level worldwide in recent years and,
unfortunately, continues to grow. [1,2,3]. Ac-
cording to WHO data from 1987, more than
90% of the world’s population is infected with
herpes infection. The etiology, clinical and lab-
oratory diagnostics, treatment and prevention
of viral hepatitis have not yet been sufficient-
ly studied. The spectrum of herpes-induced
liver lesions is quite wide: from asymptomat-
ic hepatitis to fulminant forms [4,5,6,7]. For
example, HSV-hepatitis is characterized by a
severe course and often occurs in a fulminant
form with the development of signs of acute
liver failure and encephalopathy. Mortality ac-
cording to different authors is high and ranges
from 40% to 80% [4,5,6,7]. Therefore, despite
significant progress in our knowledge of viral
hepatitis, their etiology, pathogenesis, clinic,
laboratory diagnostics, treatment and preven-

tion, it is necessary to continue studying this
urgent problem.

Purpose of the study: to compare clinical
and laboratory characteristics of acute viral
hepatitis B (HBV) and unverified hepatitis
in individuals infected with herpes simplex
virus (HSV).

Materials and methods of research

A retrospective comparative analysis of
clinical and laboratory data of 65 patients was
carried out (with acute viral hepatitis — 45 pa-
tients and unverified hepatitis infected with the
herpes simplex virus — 20 patients who were
hospitalized at the Republican Clinical Infec-
tious Diseases Hospital in Bishkek for the pe-
riod 2018-2020.

Results of the research and discussions

Among the studied patients with viral hep-
atitis was: HBV — 45 patients, with unverified
hepatitis — 20. HBV was registered in 28 men
(62%) and 17 women (38%), and in the group
of patients with unverified hepatitis, women
were more often ill — 12 (60%) cases, men
were 8 (40%), as can be seen in Fig.1.

Acute viral hepatitis B was most often reg-
istered in people aged 19-29 years (60%), in
the age group of 30-39 years the rate decreased
almost three times (24.4%). Beginning at age
40 and older, HBV dropped significantly to 6.7%.
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Fig. 1. Gender ratio of men and women with HBV and unverified hepatitis

Unverified hepatitis was more common
in young people aged 19-39 years (35-20%),
starting from the age of 50, the incidence of un-
verified hepatitis increased markedly to 30%.

When studying the epidemiological anam-
nesis, it was found that among patients with
HBY, 13 people (29%) had contact with blood
during dental treatment, 5 (11%) — during sur-
gical operations, 4 (10%) — through manicure
and tattoos, 2 (4%) — with intravenous and
intramuscular injections, 2 (4%) — with blood
transfusion, 1 patient (2%) with the use of oth-
er people’s razors, in 17 (40%) patients it was
not possible to find out the source of infection.

The source of infection in unverified hep-
atitis has been established: 4 (20%) cases
during dental treatment, 1 (5%) patient was
infected through a manicure, and in the re-
maining 15 (75%) cases the source of infection
is unknown.

More than 55% of cases of HBV and unver-
ified hepatitis proceeded in a moderate form.

Severe forms were observed more with
unverified hepatitis, which amounted to 35%,
and with HBV — only 26.7%. Two cases with
an extremely severe form with unverified hep-
atitis (10%) and one case with HBV (2.2%)
with a fatal outcome, unfortunately, have
been reported.

Studying the nature of the onset of the dis-
ease, it turned out that the acute onset of the
disease is characteristic of unverified hepati-
tis — 70%, while the gradual onset of the dis-
ease was characteristic of patients with HBV —
55.6%, the acute onset of the disease was
recorded in 44.4% of cases of HBV.

In both compared groups, patients were
more often hospitalized on the 7-10th day from
the onset of the disease, which, apparently, was
associated with the onset of the icteric period.

Clinical picture of HBV
and unverified hepatitis
Clinical manifestations A(lzls{)v [I]-?c;]pe;tlif;lfsd
(20)

Fever 46,7% 85,0%
Sleep disturbance 13,3% 30,0%
Asthenic syndrome 95,5% 95,0%
Catarrhal syndrome 4,0% 25,0%
Dyspeptic syndrome 71,1% 80,0%
Pain syndrome 100,0% 100,0%
Arthralgic syndrome 24,4% 25,0%
Hemorrhagic syndrome | 20,5% 25,0%
Cholestatic syndrome 31,1% 65,0%
Rashes 0,0% 15,0%
Skin itching 44.,4% 65,0%
Severe jaundice 44.,4% 75,0%
Splenomegaly 33,3% 50,0%
Ascites 6,7% 20,0%
Anemia 13,3% 30,0%

Clinical manifestations of HBV and unver-
ified hepatitis are presented in Table 1. It shows
that intoxication syndrome, including fever,
weakness with unverified hepatitis was ob-
served in 85%, while with HBV only in 46.7%
of patients. In most cases, acute viral hepatitis
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B proceeds without fever, and in our case, an
increase in temperature during HBV was ob-
served in almost half of the examined patients,
which could be associated with the presence of
HSV. Asthenic syndrome with manifestations
of sleep disturbance and pain syndrome (pain
in the upper right quadrant) were expressed
in both groups (more than 95%). Arthralgic
syndrome was recorded in both groups with
almost the same frequency (24.4% and 25%).

Catarrhal, dyspeptic and hemorrhagic syn-
dromes were more common with unverified
hepatitis than with HBV. Only three patients
with unverified hepatitis had rashes in the form
of vesicles, mainly on the lips, on the oral mu-
cosa, which accounted for 15%, while accord-
ing to the literature data, a rash appeared in al-
most 44% of cases [2,5].

All patients in the observed groups had
hepatomegaly with varying degrees of enlarge-
ment (from 1.0 to 3.0 cm), splenomegaly in
50% with unverified hepatitis and in 15 patients
(33.3%) with HBV. Cholestatic syndrome, in-
cluding intense jaundice, skin itching, was
1.5-2 times more common in patients with
unverified hepatitis (65-75%) compared to
patients with HBV (31.1-44.4%). Ascites was
observed more often with unverified hepatitis
(20%) than with HBV (6.7%).

The analysis of biochemical data showed
that in both groups of hepatitis there was a high
level of activity of alanine aminotransferase
(ALT) and aspartic aminotransferase (AST),
a pronounced increase in total bilirubin due to
direct was observed in patients with unveri-
fied hepatitis in comparison with patients with
HBV (Fig. 2).

On fig. 2 shows the level of bilirubin in
patients with HBV and unverified hepatitis.

When comparing these two lines, it is clearly
seen that the level of bilirubin in unverified
hepatitis is higher and persists much longer
than in HBV.

It is known that the severity of viral hepa-
titis is a change in the coagulogram, especially
the prothrombin index (PTI) and prothrombin
time (PT). In our patients, PTI decreased in
14 patients with HBV (31%), and in 8 patients
with unverified hepatitis (40%), respectively.

Consequently, unverified hepatitis in the
studied patients proceeded more severely and
longer in time in comparison with HBV. Our
patients underwent clinical, biochemical and
serological studies. All patients with HBV had
positive HbsAg, antibodies to Hbcor IgM. In
patients with unverified hepatitis, viral hepati-
tis markers were negative. In order to exclude
autoimmune hepatitis, appropriate tests were
taken, the result of which was negative.

In addition to these tests, markers of herpes
simplex viruses (HSV) were determined in all
patients. Positive [gM was found in only 2.2%
of the studied patients with HBV, but signifi-
cantly high levels of IgG were detected in 90-
91.1% of cases of all hepatitis.

From this it follows that the data of our
study coincide with the literature data that more
than 90% of the total population suffer from the
herpes simplex virus. Among the studied pa-
tients, only 2% had an acute form of HSV, the
remaining 90% of patients had a latent form of
HSV. The presence of antibodies — IgM immu-
noglobulins, as well as an increase in the titer
of IgG antibodies does not indicate a primary
infection, since they can occur during reactiva-
tion. However, to identify carriers of HSV and
persons in remission, it is necessary to carry
out serological methods of research [8].

250 2173
187,1
200 171,6 178,9
141,7
150 112,5
90,5
100 69,2
50
0
1st week 2nd week 3rd week 4th week and >
HBV (mkmol/L) Unverified hepatitis (mkmol/L)

Fig. 2. Indicators of total bilirubin in patients with HBV and unverified hepatitis (weeks)
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Fig. 3. Length of stay of patients in the hospital

As can be seen in Figure 3, the length of
stay in the hospital for patients with HBV
ranged from 8 to 50 days (=20 days). And the
length of stay of patients with unverified hep-
atitis in hospital treatment ranged from 7 to
56 days (=23 days), which, apparently, was due
to the severe course of the disease.

All patients of both groups received patho-
genetic, detoxification, symptomatic therapy. In
addition, patients with a severe form with high
titers of antibodies to HSV were prescribed an-
tiviral therapy (zovirax, acyclovir). In 20% of
patients, while taking acyclovir, a positive trend
was noted: a significant decrease in intoxication,
jaundice, improvement in laboratory and bio-
chemical parameters (decrease in bilirubin and
transaminase activity, normalization of the co-
agulogram). Timely prescribed treatment with
acyclovir can lead to a favorable outcome of
herpetic hepatitis, which determines the impor-
tance of improving the clinical and laboratory
diagnosis of this disease [7,9]. According to the
literature, the survival rate among patients treat-
ed with acyclovir is higher than in those who did
not receive it (88% versus 51%) [10].

Conclusions

Conducting a comparative clinical and lab-
oratory characteristic of HBV and unverified
hepatitis in persons infected with HSV, the fol-
lowing conclusions can be drown:

1. It has been reliably proven that 90% of
observed patients are infected with HSV.

2. Acute viral hepatitis B and unverified
hepatitis in persons infected with HSV occurs
in most cases in a moderate form.

3. Fever with unverified hepatitis was ob-
served in most cases (85%), which could be
associated with the combined course of HSV.

4. It is possible that HSV infection can lead
to severe adverse outcomes for both HBV and
unverified hepatitis.

5. Mandatory examination for HSV (ELI-
SA, PCR) is required for all patients with HBV
and unverified hepatitis.

6. Timely administration of acyclovir
against the background of generally accepted
methods of treating acute viral hepatitis can
lead to a favorable outcome of the disease.
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The purpose of this review article is to summarize the current ideas of the scientific community about the
mechanisms of development of multiple sclerosis (MS). The paper deals with the issues of etiology, pathophysi-
ological mechanisms of the development of the disease, risk factors that can lead to the development of the disease,
as well as factors that can affect the course of multiple sclerosis, such as pregnancy, which can serve as an inducer
of immunological tolerance, smoking, which increases the risk of developing neutralizing antibodies against bio-
logical agents, and exposure to low temperatures, leading to a pronounced decrease in the clinical manifestations of
demyelination and neurodegenerative processes in the central nervous system. The review presents studies show-
ing that the scientific community does not have enough data to recognize MS as an autoimmune disease, studies
of the contribution of antibody-producing B-cells and related pathophysiological processes to the development of
demyelination foci in the CNS, works devoted to the study of the mechanisms of inflammation, neurodegeneration
and demyelination. An experimental model for the study of MS is mice with experimental autoimmune encephalo-
myelitis (EAE), which gives researchers the opportunity to study MS in more detail and develop modern methods of
therapy and prevention. All this is the basis for the knowledge base of a professional clinician to work with patients
and successfully treat them.

Keywords: multiple sclerosis, experimental autoimmune encephalitis, pathophysiology, demyelination,
inflammation, neurodegeneration, axonal damage

Multiple sclerosis is the world’s most
common chronic neuroinflammatory and neu-
rodegenerative disease of the central nervous
system, characterized by the appearance of de-
myelination foci in the CNS and damage to ax-
ons, which most often occurs in a relapsing form
[1], when the clinical course is characterized by
acute neurological symptoms (relapses) sepa-
rated by periods of relative calm (remissions).
Multiple sclerosis, which usually affects pa-
tients between the ages of 20 and 40, ranks first
among the causes of disability among the youth
of the USA and Europe [2]. The pathogenesis of
the disease is based on complex and dynamic
interactions between the body’s immune sys-
tem, glia (myelin-producing oligodendrocytes
and their precursors, microglia and astrocytes)
and neurons, which lead to demyelination of the
nerve fibers. Typical acute neurological symp-
toms include (but are not limited to) visual, sen-
sory, and motor impairments. Recovery from re-
lapses may be incomplete, and disability usually
increases with time[1].

Etiology of multiple sclerosis

The etiology of multiple sclerosis still re-
mains unspecified. The main agents responsi-
ble for the development of MS are exogenous
(tobacco smoke), environmental (environmen-
tal conditions) and genetic (congenital malfor-
mations) factors [3], and dishormonal disor-
ders in the human body or the microbiome can
also influence the onset of the disease [4].

Regarding the environment, the main risk
factors include geographic latitude, which prob-
ably reflects seasonal changes in sunlight expo-

sure that affect vitamin D levels or pathogens
prevalent in these regions, although a genetic
contribution is also possible. Tobacco exposure
and obesity are also associated with an increased
risk of developing multiple sclerosis. A virus
(Epstein-Barr virus), bacterium, or other envi-
ronmental toxin can trigger an immune response
in genetically predisposed people . Viruses oth-
er than Epstein-Barr viruses have been proposed
as potential causes of MS or MS-related disease
activity, but none have been conclusively prov-
en. Some of them may act as molecular mimics,
while others may interfere with the mechanisms
that normally limit self-reactive cells. Differen-
tial susceptibility is reflected in the mouse model
of multiple sclerosis, experimental autoimmune
encephalomyelitis (EAE), so that specific myelin
antigens are required to induce EAE in different
strains of mice. The microbiome can also strong-
ly influence the propensity to develop EAE (es-
pecially in genetically predisposed strains with
transgenes for myelin recognition by B and T
cells), and evidence of a similar phenomenon in
MS patients is beginning to emerge. In general,
the question of which genetic polymorphisms
and environmental influences increase the risk
of developing multiple sclerosis remains the sub-
ject of intense research.

The role of the autoimmune component
in the development of MS

It is believed that MS is an autoimmune
disease. This statement is controversial be-
cause when comparing MS with other auto-
immune diseases such as neuromyelitis optica
(ONM) (Table 1).
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Table 1

Revised criteria for a disease to be considered autoimmune:
comparative characterization of neuromyelitis optica and multiple sclerosis [5]

Criteria for an autoimmune disease

Opticoneuromyelitis

Multiple sclerosis

Immune response to a specific au- | Aquaporin 4
toantigen in all patients

Many antigens have been described
that may be absent in patients

cells in models

Lesion reproducibility after ad-|Exacerbation of the experimen-
ministration of autoantibodies or T | tal autoimmune encephalomy-
elitis model after adaptive trans-
fer of neuromyelitis optica Abs

Lesion induction by antigen im-
munization in animals

EAE model: induction by myelin
oligodendrocyte glycoprotein, pro-
teolipid protein, myelin basic pro-
tein, and reactivated CD4+ T-Cells

cells from the lesion or serum

Isolation of autoantibodies or T |Antibodies to antiporin 4

associated with disease activity

Autoantibody titers or T cell levels | Higher antibody titers during re-
lapse than during remission

tigens associated with the disease

Autoimmune disorders or autoan- | Sjégren’s syndrome, SLE

No association in population-based
cohort studies

Immune uptake by the purified
autoantigen eliminates pathogenic
autoantibodies or T cells.

cells associated with clinical im-
provement

Decrease in autoantibodies or T | With plasmapheresis

With plasmapheresis

It becomes clear that MS does not meet
the full definition of an autoimmune disease.
While VUI meets six of the eight criteria for an
autoimmune disease, MS only meets two.

However, there is evidence for other pro-
posed criteria, but the evidence for their validity
is conflicting. For example, there are studies fo-
cusing on the measurement of progenitor T cells
before and during clinical exacerbations of mul-
tiple sclerosis [6]. However, none of these stud-
ies found significant differences with prevalence
in healthy controls, or were proven using other
patient populations . From this we can conclude
that there is not enough data for us to definitively
conclude that MS is an autoimmune disease.

The main links in the pathogenesis of MS

As is clear from the definition, MS is an in-
flammatory, neurodegenerative, demyelinating
disease. Therefore, the main links in the patho-
genesis will be: inflammation (autoimmune
process), demyelination (destruction of my-
elin) and neurodegeneration (damage to nerve
fibers). These mechanisms will be discussed in
more detail below.

Inflammation in MS

In the case of multiple sclerosis, inflam-
mation is caused by self-reactive T-cells that

have penetrated the blood-brain barrier, name-
ly T-helper types 1 and 17. These autoreac-
tive T cells interact with adhesion molecules
located on the endothelium of CNS venules
and, together with antibodies and monocytes,
overcome the destroyed BBB with the help of
proteases (for example, matrix metalloprotein-
ases) and chemokines (interleukin-17 (IL-17),
interferon-y ( Ifn-y) and tumor necrosis factor
alpha (TNFa)), opening the way for other cells
to enter the CNS.

Further, autoreactive T-helpers 1 and 17 t
hat have entered the CNS are reactivated, rec-
ognizing target antigens [4]. B-cells that enter
the CNS continue their maturation, turning into
plasma cells, producing anti-myelin antibodies
that bind to their antigenic targets (myelin), in
turn triggering the activation of the comple-
ment system with the formation of a membrane
attack complex that damages myelin sheaths
and causes demyelination. Monocytes become
activated macrophages, which in turn secrete
reactive oxygen species and nitrous oxide
(NO), phagocytizing the degraded myelin in
the CNS. CD8+ cytotoxic T-lymphocytes are
also involved in the process, which not only
cause lysis of the oligodendrocytes themselves
and demyelination, but also the death of axons,
that is, neurodegeneration (Figure).
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Main stages in the pathogenesis of inflammation in MS

At the same time, under the influence of cy-
tokines, CD4+ T cells proliferate into T-help-
er type 2 cells and secrete anti-inflammatory
cytokines and transforming growth factor J,
which suppress the immune response and fur-
ther damage to myelin sheaths and oligoden-
drocytes [4].

Role of B cells in MS

Although MS is generally considered a
T-cell mediated disease, a growing body of ev-
idence supports a pathogenic role for B cells,
including the frequent observation of intra-
thecal immunoglobulin production in patients
with multiple sclerosis, the identification of
antibodies that respond to specific myelin an-
tigens in multiple sclerosis, a pathological pic-
ture of multiple sclerosis characterized by an-
tibody-associated demyelination and detection
of B-cell follicles in the meninges of patients
with secondary progressive multiple sclerosis.

Research shows that B cells influence the
development and progression of MS by acting
on autoantigens. In addition, humoral antibod-
ies have been reported to cause tissue damage
when they bind to brain cells and interfere with
complement factor function. More recently,
leptomeningeal B cells have been found to
cause neuronal degeneration and demyelin-
ation [8]. In addition, B cells can deplete an-
ti-CD20 antibodies, causing MS relapse and
further neurological damage. However, target
antigens in the development of MS remain the
subject of debate and research. Despite this, B

cells make a significant contribution to the de-
velopment and progression of MS [9].

Neurodegeneration in MS

At present, we have three possible mech-
anisms for the neurodegenerative process in
MS. Neurodegeneration is the death of nerve
cells, which at the final stage leads to a com-
plete stop in the transmission of the nerve
impulse. In MS, it develops independently of
autoimmune inflammation and is not directly
related to it.

1) In the blood plasma, brain and cerebro-
spinal fluid of patients with multiple sclerosis,
an increased content of glutamate is found
[10], the data are confirmed by studies that
confirmed the presence of processes of axonal
damage and death of oligodendrocytes in the
brain of patients with multiple sclerosis and
in research models with experimental autoim-
mune encephalomyelitis (EAE) [11]. Gluta-
mate (glutamic acid) performs the function of
an excitatory neurotransmitter in the CNS, but
with the accumulation of this substance in large
quantities (if the concentration of glutamate in
the synapse is exceeded by more than 1 mmol,
apoptosis processes will be triggered) leads to
stimulation of the NMDA receptors of other
neurons, after which these neurons receive cal-
cium, and this already leads to the launch of
a number of pathological mechanisms and the
death of the neuron. Thus, one of the mecha-
nisms of neurodegeneration is the excitotoxic-
ity of glutamate.
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2) Another mechanism may be the redis-
tribution of ion channels and a change in their
permeability in the axons of neurons. These
phenomena can lead to disruption of the ionic
balance, which ultimately results in damage,
and in the worst case, death for the axon.

3) The third mechanism of neurodegeneration
can be a shift in the balance of remyelination fac-
tors, which are necessary for the further survival
of oligodendrocytes and neurons in the brain.

Mechanisms of demyelination in MS Ac-
cording to the results of studies by C.F. Luc-
chinetti and his associates (2000) identified
4 demyelination mechanisms in MS: phage-as-
sociated, antibody-induced, distal oligoden-
dropathy, primary oligodendrocyte degenera-
tion time, the differences in the flow between
them completely disappear) [12].

Factors affecting the course
of multiple sclerosis

1) Pregnancy as an inducer of immuno-
logical tolerance. The results of the Pregnan-
cy in Multiple Sclerosis study, which included
254 pregnant patients with multiple sclerosis,
showed that the recurrence rate of multiple
sclerosis decreased during pregnancy, mainly
during the last trimester, while the recurrence
rate increased 3 months after delivery and was
equal to the recurrence rate before pregnancy
[13]. Therefore, we can say that in pregnant pa-
tients with MS, the condition improves signifi-
cantly, but after the onset of the postpartum pe-
riod, the course of the disease worsens, this may
be due to a drop in estrogen levels. Estrogens
and other sex hormones activate immunological
transformation during pregnancy by switching
T-helpers mainly to Th2 (anti-inflammatory ef-
fect) instead of Thl (pro-inflammatory effect),
while immunomodulation is restored after de-
livery [14]. Pregnancy hormones contribute to
a sharp increase in the number of regulatory T-
and B-lymphocytes, which weaken the devel-
opment of the immune response and reduce the
risk of fetal rejection by the mother’s body [15].

2) The negative impact of smoking on the
course of the disease. Smoking not only in-
creases the risk of multiple sclerosis [16], it
also negatively affects the process of MS treat-
ment itself. Since smoking increases the risk
of developing neutralizing antibodies against
biologics that are widely used in MS therapy
(natalizumab [17] and interferon B [18]), there-
fore, the treatment will be ineffective. Also, the
process of tobacco smoking itself is associated
with worse prognosis in MS [19].

3) Theory of the impact of low tempera-
tures. This study provides a critical understand-
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ing of the pathogenic mechanisms of neuroin-
flammation and may lead to the development
of future preventive and therapeutic approach-
es to multiple sclerosis and other autoimmune
diseases. To test their hypothesis, the scien-
tists placed experimental models (mice with
EAE) in a relatively cold environment, around
10°C. This was preceded by a period of accli-
matization of animals with a gradual decrease
in ambient temperature [20]. Doron Merkler,
professor in the Department of Pathology and
Immunology and the Center for Inflammatory
Research at the UNIGE Faculty of Medicine
(and co-author of the paper), reports that after
a few days there was a clear decrease in the
clinical severity of the disease, as well as the
degree of demyelination in the central nervous
system. The organism of animals did not expe-
rience difficulties in maintaining a normal lev-
el of body temperature; but, in particular, the
symptoms of movement disorders have sharply
decreased — starting with complete paralysis of
the hind legs to a slight form of paralysis of the
muscles of the tail.

This study presents a systematic review of
changes in immune cells in bone marrow and
blood in response to exposure to cold at steady
state and shows that lower ambient tempera-
ture reduces neuroinflammation. Cold-induced
changes in gene expression were accompanied
by phenotypic and functional changes in mono-
cytes. Decreased expression of major histocom-
patibility complex II and its associated path-
ways in these cells was also accompanied by
a decrease in antigen-presenting capacity after
various inflammatory stimuli. This cold-induced
modulation of monocytes resulted in decreased
priming of autoreactive T cells, resulting in at-
tenuation of CNS autoimmune disease (Table 2).

As a result, T cells (a type of immuno-
competent cells that play an important role in
the pathogenesis of autoimmunity) become
less active. By forcing the body to increase
its metabolic rate to maintain a constant body
temperature, low ambient temperatures take
resources away from the immune system. This
leads to a decrease in the number of potentially
dangerous immune cells and, therefore, allevi-
ates the course of the symptoms of the disease.

As a result of the study, the experimenters
came to the conclusion that cold temperature
modulates the immunological and metabolic
phenotype of monocytes, and also contributes
to an energy compromise between metabolic
adaptation and autoimmunity in mice, which
leads to a pronounced decrease in the clinical
manifestations of demyelination and neurode-
generative processes in the CNS.
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Table 2
Results of the effect of cold temperature on experimental models of RS
Bone marrow Lymph nodes Central nervous Experimental
system (CNS) mice with EAE
Room temperature | Expression of MHC | Priming of T cells by | Demyelination, Severe paralysis
(22-23°C) 11 by monocytes monocytes neurodegeneration
Exposure to cold | Decreased expres- | Decreased priming of | Decreased tissue Marked improve-
temperature (10°C) | sion of MHC 11 T cells by monocytes |damage in the CNS | ment in symptoms
by monocytes and
reduced neuroin-
flammation
Conclusion 9. Arneth B.M. Impact of B cells to the pathophysiology of

The etiology of multiple sclerosis is un-
known, but it is likely due to the complex in-
teraction between environmental and genetic
factors and the immune system. The clinical
manifestations and course of multiple sclero-
sis are extremely variable, but most patients
develop disability over time. To optimize the
results of treatment, clinicians should be fa-
miliar with the etiology, pathogenesis, risk
factors and processes affecting the course of
the disease.
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The paper presents a vision for non-linguist master-level English for Specific Purposes course, which
housed the Smart Recommender System project with involvement of significant amplifying the basic special-
ized content. Our goal was to move classroom learning away from memorizing fragments of information and
trivial exercises toward dynamic learning environments where students simultaneously develop disciplinary
core ideas and practices to design solutions to problems and refine on their digital competences. Initiated by
the University library this inter-disciplinary project was embedded into “English for Specific Purposes” and
“Big Data Management” academic courses. The content-collaborative recommender system exploited in an
academic situation helps University teachers and students receive suggestions about the materials they could
be interested in. Maintaining a focus on practical use in the University library the project has the advantage
of equipping aspiring specialists with a broad set of both general professional and narrow professional skills.
The net result derived during the reflective discussion, is that while focusing on technical specifics rather than
on language nuances, this project work positively impacted students’ understanding of generally valid issues,
strengthening of functional language in the meaningful context, and increasing self-efficacy in leveraging

larger-scale practices for real-world application.

Keywords: knowledge-in-use, project-based learning, university library, personalization, interdisciplinary collaboration

A paradigm shift in tertiary educational
goals and standards caused new trends in elec-
tronic literacy, interdisciplinary collaboration,
and deeper learning perspectives. Nowadays,
students need to develop usable knowledge —
the capacity to apply knowledge to make de-
cisions and evaluate how to get more infor-
mation when necessary. Knowledge-in-use
amounts to exposure to authentic disciplinary
experiences with problems that enable students
to develop a deeper, more connected level of
knowledge [1]. When completing high-impact
practices for an authentic purpose rather than
memorizing fragments of information that sug-
gest superficial comprehension, students are
compelled to engage in higher-order cognitive
activities that require them to use a broader
spectrum of thinking methods and manipulate
information and ideas in ways that transform
their meaning and implications [2, p.9]. When
translating the theory into practice, we need
more scenarios and guidelines for adapting us-
able knowledge perspectives and shaping the
new quality of students’ performance.

As in many other disciplines, in teaching
English for Specific Purposes {ESP), there is
high demand in the subject area for courses
with a practical orientation to provide students
with sophisticated practice of enacting knowl-
edge oriented toward educational, economic,
or political opportunity. From this perspective,
language learning becomes a by-product of a
focus on meaning, acquiring specific topical
content [3, p.3], or making decision practices.
However, by crossing traditional disciplinary
boundaries, we push the students to develop

new ways of thinking and push ourselves to
make ESP classes more dynamic. Dynamic
classrooms have more creative freedom and
are instantiated by:

* Incorporating real-life situations;

* Integrating skills authentically;

* Having a real purpose;

* They are motivating;

* They are fostering learner autonomy and
using experiential learning;

* They apply project-based learning.

To explore the teaching moments in such
an educational environment, we put forward
and discuss the following questions — how
should we design a learning environment to
provide students with the opportunity of devel-
oping knowledge-in-use based on the deeper
application of disciplinary core ideas and prac-
tices, crosscutting concepts (that occur within
and across disciplinary boundaries) to design
solutions to problems?

In this paper we share insights gained from
our experience and hope that other ESP profes-
sionals might benefit from them.

Materials and methods of research

Internet proliferation and technology ad-
vancement bring forward new services in the
public infrastructure that combined with cur-
riculum reform, support new forms of educa-
tion and novel approaches to teaching and
learning, course, and program planning. In
pursuit of enhancing education to new heights,
some universities upgrade their facilities and
provide software-based approaches and tech-
nological environment developments such as
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maker space, context-aware technology, digi-
talization of contents, and cloud computing.
Remaining on the cutting edge, ESP teaching
faces the challenge of delivering language as
“the basic human technology” [3, p.6], where
information and communication technologies
play an important role and hold promise and
excitement for students.

The implementation of this project idea
started in 2020, with welcoming innovative,
or interesting courses that have a practical ori-
entation. The question and the outcome have
an authentic connection with the academic
community. This project work embedded into
the ESP academic course was initiated by the
Far Eastern Federal University (FEFU) library
within the benefits of Design Technologies for
Students and Staff Wellbeing Initiative.

All over the world, libraries have begun the
paramount task of making faithful digital cop-
ies of the books, images, and recordings that
preserve the intellectual efforts of humankind.
The benefits of going digital are seen (1) into
preserving the wealth of information; (2) lend-
ing their virtual collections to those unable to
visit in person; (3) turning into inclusive pub-
lic spaces and exhibition concourse, a place
for discourse, self-directed and interest-based
learning. Along with the increasing integration
of digital processes, libraries are aggravated by
the tremendous rise of digitally available infor-
mation and its relevance. In a torrent of data
amounting to 40 zettabytes (studies conducted
by International Data Corporation), libraries
have to think about new ways of mediation;
up-to-date services have to be created to meet
the needs of the current education and science.
However, for the time being, in work-a-day
circumstances, education and students’ lives
often go beyond the library.

As university libraries are repositories of
research in virtually all fields, improving li-
braries would positively impact the university’s
competitiveness and really advance the univer-
sity in general. Aligning with the new digitali-
zation trends in education systems, FEFU insti-
tutions of information supply started to convert
library collections into active mode as Web
2.0 onward with a long-range goal to be devel-
oped into Web 3.0 for the interests of teachers
and students. Library 2.0 is defined as a subset
of library services designed to meet user needs
precipitated by the direct and peripheral effects
of Web 2.0. Web 3.0 combines the semantic
web, Web 2.0 applications, and artificial intel-
ligence. Moreover, it gives the opportunities
and possibilities to use semantic tagging and

annotation for the social web [4]. Creating this
kind of scheme is not an easy way to do.

Intra-university engagement between li-
brarians and academics to strengthen learning
capacity, STEM programming, and independ-
ent research is well-established and often takes
the form of collaborative teaching of informa-
tion research and academic skills for under-
graduates and graduate students [5]. Such a
perspective of scholarly collaboration practice
provides broad benefits for the ESP course, too
in the sense of emphasizing a more experien-
tial approach to learning. Taking into account
a positive effect generated by the synergy from
team-teaching, the interdisciplinary project
featuring intra-university engagement between
librarians and academics from different fields
of education (a subject expert and an English
language teacher) was expected to become a
platform to promote students’ deeper learn-
ing and a diverse set of skills acquisition with
the evident connection to authentic purposes.
Engaging students in active roles stimulates
purposeful learning, and learners can make the
most of this integration.

The research was conducted as part of
“English for Specific Purposes” course and
“Big Data Management” course with 14 stu-
dents in their first year of study in the “Corpo-
rative Management Systems” Master program
(spring term). The students were assigned to
complete a project work worth 60% of the fi-
nal grade. The project was focused on the real-
world subject matter and employed the use of
cognitive tools to integrate into the Universi-
ty’s information space and design solutions to
the following problem.

The search for the content of interest from
an infinite number of possible alternatives
is increasingly becoming a labor-intensive,
multi-step, and time-consuming process. On
the other hand, it is getting increasingly cru-
cial to get easy and effective access to infor-
mation content with each passing day. Users
need strong support in sifting through a large
amount of retrieved information. On the other
side, the release of new platforms can make
digital libraries more powerful.

The main objective relied on the approach
for the exploitation of digital libraries for per-
sonalization goal. A technology-enhanced
module called “Smart Library” added supple-
mentary online components to a traditional
ESP course without changing the amount of
time students spend face-to-face with instruc-
tors. The following are the different stages in-
volved in the project process:
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» The Initial stage introduced the general
problem of information filtering, the applica-
tion of techniques coming from it and included
a discussion of the main areas where the princi-
ples and techniques of information filtering are
applied. The discussion reinforced by visuals
involved the language skills of reading, speak-
ing, and listening.

» The Project Objective stage involved the
skills of speaking (negotiating or suggesting)
and listening. Nowadays, many websites em-
body recommender systems (RS) to person-
alize their content for users. RS are becom-
ing indispensable in helping users discover
content in a large body of items. The students
were tasked to design a recommendation ser-
vice that can catch the university user prefer-
ences. As a thought-starter, the participants
analyzed the problem statement and visualized
the problem, identifying the issues that need
to be addressed. It was important to construct
qualitative representations (a sketch, diagram,
or graph of the situation). From these qualita-
tive representations, they identified the basic
points that constitute an overview picture and
attended to certain details to settle on what will
go into the project.

* Collecting the Information stage. Next,
the participants worked in groups exploring
the key concepts. Among different recom-
mender techniques that have already been put
forward, the content-based and collaborative
filtering approaches are the most widely adopt-
ed to date [6]. Content-based recommendation
approaches analyze textual descriptions of the
items previously rated by an individual user
and build a model or profile of their interest
based on the features of the objects rated by
that user. There static content associated with
items (the description) is usually exploited.
Collaborative recommender systems differ
from content-based ones in that user opinions
are used instead of content. The classical trend
in collaborative filtering is represented by
memory-based algorithms. In this scenario, the
group decided to use a combination of content
and collaborative recommendation techniques,
described in some researches [7, 8].

In Collecting the Information stage, the
point of departure was learning the users’ pref-
erences during the interaction. Considering the
discipline aspect (ESP), the focus groups main-
ly included students in the International Bac-
calaureate and Advanced Placement programs
and native-English speaking instructors. The
participants split into three workgroups that
surveyed subject-related information, scanned
the materials revealing details not normally

19

apparent to the naked eye, attempted to make
sense of that information, matched users’ rat-
ings, approximated representations of the us-
ers’ interest in the corresponding domain, and
shared the data via the local network (Reading,
Speaking, and Listening skills).

* In Collating stage, the participants made
a systematic analysis, explained their findings,
created their own ideas about topical colla-
tions, and synthesized their ideas with those of
other students.

The challenge in this line of work was the
system being subjected to exposure biases. Lit-
tle exposure to a vast majority of the contents
available on the platform. That’s the disadvan-
tage which may cause irrelevant recommen-
dations. The trouble required a certain system
exploration to find efficient techniques to es-
timate the uncertainty and propose the choice
crucial for attaining user satisfaction.

* In Organizing and Displaying stage, work-
ing individually and in groups, the students were
creating the end-product. They constructed pro-
files of the users that could be later exploited in
selecting relevant items. In this section when
packaging the end-product accurate English was
especially needed. The particular about the cre-
ated neural network is that it can catch the real
user personal preferences obtained from the data
about the university books.

The result was envisioned as the applica-
tion of collaborative filtering and content-
based recommendation algorithm in the recom-
mendation of university books, which involves
reader classification, the establishment of a
user-item scoring matrix, the construction of
a vector space model, and the calculation of
similarity among users.

Results of the research and discussions

After all hard work, the students were
ready to present the final outcome of the pro-
ject — SLA (Smart Library Assistant) informa-
tion system with individual recommendations
that will make it easier for the user to find the
content of interest while reducing the time for
content selection.

It is also worthy of note that under the scope
of this project two students taking the advantage
of engaging environment exercised initiative and
suggested creating Science & Technology News
(S&TN) database that includes the content about
the latest events both within and beyond the Uni-
versity walls. The implementation is in searching
a piece of news in tune with personal needs. You
choose a target field of science (e.g. Chemistry /
Physics / World Ocean etc.) and move on to the
two columns with descriptive information.
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The first one provides a brief summary of
each news item. If you are interested in any
piece of news, you can get further details in the
next column (Figure). What’s interesting is the
students’ decision to present the follow-up in-
formation to the effect of exciting the curiosity
of the reader rather than reveal granularity bits
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S&TN database as an instance of creative
product was a notable supplement, since news
stories activities constitute an essential part of
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The Reflection stage engaged the students
in a dialogue about what they have learned by
completing the modulethe . The students gave
basically positive feedback to the term project.
The revealed effects include:

-““...The results are real”;

- “A sense-making environment”;

- “It is a bit steep to provide benefits for
the University”;

- “Real language in real situations”;

-“There was not much fun but rather a great
deal of relevance”

- “Though the idea of the project was im-
posed by the teacher, doing the project work
was super dope.”

- We were captured with the input to keep
university people currently informed”

Special complexities and apparent diffi-
culties for students involved combining and
weighing the preferences of user neighbors.

In the research, we implemented a transi-
tion from conceptual content-oriented activities
to the to the uttermost professional practice-
like student work. It was an institution-wide
collaboration that emphasized the intertwined
disciplinary content of several academic cours-
es. All partners combined an interdisciplinary
effort with an equal sense of responsibility, the
action coordination for the successful comple-
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tion of the project for relevant work significant
to the FEFU community.

Though focusing on technical details rath-
er than on specific language targets, the pro-
ject work made learning more effective as in
completing the larger-scale task. Students were
compelled to engage in higher-order cognitive
activities that required them to go beyond the
level of content knowledge and reflect on in-
formation. The mix of complex cognitive skills
relied on ones’ integration of competencies in
information processing. The methods of think-
ing included the following: mind mapping in
preparation for the task; searching for infor-
mation; scanning for information; using refer-
ences; summarizing; constructing definitions;
keeping records; arranging data; conducting a
review; reflecting; practicing language skills.

Conclusion

In this way, the graduate students carried
out the task and showed that the designed SLA
recommender system could be exploited for
personalization goal in an academic situation
scenario, helping teachers and students receive
suggestions about the materials they could be
interested in and tailor well-defined portions of
academic affairs and scientific research activi-
ties on their tastes.

The completed authentic intellectual work
encouraged student autonomy and awareness
of self-efficacy related to the student’s belief
in their ability to develop usable knowledge,
reach goals, and complete socially meaningful
tasks that prepare for high-quality results. We
believe that our experiences have led to tangi-
ble professional growth for us, too.

References

1. Pellegrino J.W., Hilton M.L. Developing transferable
knowledge and skills in the 21st century. Washington, DC: Na-
tional Research Council, 2012. 300 p.

EUROPEAN JOURNAL OF NATURAL HISTORY Nu4, 2022



Pedagogical sciences

2. Newmann F.M. Authentic achievement: Restructuring
schools for intellectual quality. San Francisco, CA: Jossey-Bass,
1996. 384 p

3. Rodgers T. Methodology in the new millennium. English
Teaching Forum. 2003. Ne 4. P. 2-12.

4. Chan H., Chan L. Smart library and smart campus. Jour-
nal of Service Science and Management. 2018. Ne 11. P. 543-564.

5. Wilkes J., Godwin J., Gurney L.J. Developing infor-
mation literacy and academic writing skills through the collab-
orative design of an assessment task for first year engineering
students. Australian Academic & Research Libraries. 2015. Ne 3.
P. 164-175.

6. Narducci F., Musto C., Semeraro G., Lops P., de Gem-
mis. M.: Exploiting Big Data for Enhanced Representations in

Content-Based Recommender Systems. In: C. Huemer, P. Lops:
Proc. of the 14th International Conference on E-Commerce and
Web Technologies, EC-Web 2013, Lecture Notes in Business
Information Processing. Springer. 2013. Vol. 152. P. 182-193.

7. Yanga Sh., Korayemb M., AlJadda Kh., Grainger T., Na-
tarajana S. Combining content-based and collaborative filtering
for job recommendation system: A cost-sensitive Statistical Re-
lational Learning approach. Knowledge-based Systems. 2017.
Ne 136. P. 37-45.

8. Geetha G., Safa M., Fancy C., Saranya D. A Hybrid
Approach using Collaborative filtering and Content based Fil-
tering for Recommender System. Journal of Physics: Conf.
Ser. 1000 012101. 2018. P. 1-7. India, Kattankulathur. DOI:
10.1088/1742-6596/1000/1/012101.

EUROPEAN JOURNAL OF NATURAL HISTORY Nu4, 2022



22

UDC 371

FEATURES OF THE FORMATION OF CONSUMER CULTURE
OF HIGH SCHOOL STUDENTS IN THE CONDITIONS
OF CULTURAL AND LEISURE INSTITUTIONS
(ON THE EXAMPLE OF THE OMUTINSKY
MUNICIPAL DISTRICT OF THE TYUMEN REGION)

Vasilyeva E.N., Vaganova A.G.
TByumen State Institute of Culture, Tyumen, e-mail: www.tumgik.ru

This article deals with the problem of forming the consumer culture of the personality of high school students
in the conditions of cultural and leisure institutions at the present stage of development of Russian society. The
importance of considering the problem under study in pedagogical discourse is substantiated. The theoretical and
practical aspects of the search for effective forms and methods of developing consumer culture of the younger
generation, including at the level of private initiatives in the socio-cultural sphere, are updated. The purpose of the
study is to identify the features of the formation of consumer culture of high school students (on the example of the
Omutinsky municipal district of the Tyumen region). The results of an empirical study of the consumer culture of
high school students are presented, demonstrating the average level of formation of the consumer culture of young
people, as well as their desire to improve useful knowledge and skills of cultural consumption in the conditions of
cultural institutions. Recommendations are formulated to specialists in the field of culture on the development of
organizational and pedagogical conditions for the formation of consumer culture of young people in the conditions
of cultural and leisure institutions. The organizational and pedagogical conditions include the creation of the con-
sumer club “School of the Young Consumer” on the basis of cultural institutions, within the framework of which an
educational program is being implemented, representing a synthesis of information and educational forms of socio-
cultural activities and interactive educational technologies.

Keywords: consumer culture, formation of consumer culture, high school students, cultural and leisure institutions,

organizational and pedagogical conditions, socio-cultural activities

The problem of the formation of consumer
culture of the younger generation is of particu-
lar relevance in the context of the global spread
of mass culture, the key markers of which are
entertainment, hedonism and consumerization
of leisure.

According to the fair statement of T.A.Step-
chenko, the formation of a reasonable combi-
nation of material and spiritual among young
people as consumers should become a pur-
poseful and systematic pedagogical process
[1, p.4]. Nevertheless, the analysis of special
literature revealed insufficient coverage of
the problem of the formation of consumer
culture of high school students in pedagog-
ical discourse.

In Russian consumer studies (I.V. Vino-
gradova, P.V. Kryuchkova, Yu. Komissarova;
E.N.Kuznetsova, Ya.E. Partiy, A.N. Raspopin,
P.V. Romanets, T.A. Styazhkina, V.V. Smirno-
va, G.N. Tsykoza, F.R. Shakhurina, etc.), much
attention is paid to the content component of
consumer education.

Over the past few decades, separate disser-
tation studies have appeared on the education
of consumer culture among schoolchildren
(O.N. Esina, T.A. Stepchenko, etc.), among
which L.I. Rostovtseva, V.D. Simonenko,
T.A. Stepchenko have given priority to the
formation of consumer culture [2]. Russian au-
thors generally focus on the process of teach-
ing the basics of consumer culture to younger
generations on the basis of secondary schools.

The solution of the identified problems on
the formation of the consumer culture of the
personality of young people occurs mainly in
schools within the framework of general edu-
cation subjects.

The above gives special relevance to the
pedagogical problem of the formation of con-
sumer culture in theoretical and practical sens-
es, stimulates the search for effective forms and
methods of development of this culture both at
the state level and at the level of private ini-
tiatives, including in the socio-cultural sphere.

Cultural policy, determining the nature
of the activities of some cultural institutions,
influences consumer behavior and consumer
culture as a whole, is aimed at differentiating
cultural offerings, which allows different social
groups to “find something for themselves” [3].

The only scientific study devoted to the
problem of the formation of consumer culture
of the amateur population in the conditions of
club associations in Russia was conducted by
M.R. Grif. Nevertheless, until now, the ped-
agogical aspects of the formation of the con-
sumer culture of the personality of high school
students in the environment of socio-cultural
institutions have not received proper coverage
in the domestic theory.

Cultural and leisure institutions have great
potential in the formation and development of
a competent and conscious attitude to materi-
al and spiritual values, education of moral and
moral aspects of consumer behavior of the in-
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dividual. They not only contribute to the estab-
lishment of social contacts and socialization as
such, but also comprehensively develop the in-
dividual, create, distribute, popularize cultural
goods, contribute to the creation of a standard
of consumer behavior and consumer culture in
a particular branch of the socio-cultural sphere
and the economy of the country as a whole.

The object of special interest of cultural in-
stitutions is the senior school age correspond-
ing to the age stage of early youth from 15 to
18 years. The leading activity at this age is ed-
ucational and professional, during which the
transition to independent and responsible adult
activity is formed. An important aspect of the
growing up of a young man or girl is social
self-determination, based on the general level of
social claims, including the choice of the sphere
of professional activity and the formation of a
life perspective. The worldview is formed on the
basis of the existing system of knowledge and
outlook, and is also expressed in the value orien-
tations and beliefs of the individual. Moral con-
sciousness or moral autonomy is the presence
of a system of certain rules and principles that
guide young people in making any decisions or
in carrying out various types of activities [4]. It
is important for specialists of cultural and lei-
sure activities to use activity.

Adolescent consumption is controversial.
On the one hand, it is the introduction to social
benefits, the development of useful skills and the
improvement of daily applied competencies. On
the other hand, there is a danger that the younger
generation will measure its success, social sta-
tus exclusively in the categories of material con-
sumption [5]. According to M. R. Grif, consum-
er education at the school level is an important
process aimed at increasing the responsibility of
an individual for his own life, future family, ob-
ligations to society and the environment.

Among the main problems of consump-
tion, scientists attribute the lack of real life ex-
perience in modern schoolchildren related to
personal finance management, methodological
developments and the lack of motivation and
the necessary involvement of schoolchildren.

Based on the above, an empirical study of
the consumer culture of high school students
of the Omutinsky municipal district of the
Tyumen region was conducted, the results of
which can contribute to the development of
conditions for the effective formation of the
consumer culture of young people in cultural
and leisure institutions.

The purpose of the study is to identify the
features of the formation of consumer culture
of high school students (on the example of the
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Omutinsky municipal district of the Tyumen
region). As a result of the study, recommenda-
tions were formulated for the creation of orga-
nizational and pedagogical conditions for the
formation of consumer culture of young people
in cultural and leisure institutions.

Material and methods of research

Research tools: a questionnaire consisting
of 20 questions. Methods of collecting primary
sociological information: online survey. Meth-
ods of information processing: analysis, syn-
thesis, ranking, generalization. According to
the criteria selected on the basis of the works
of A.V. Mitoyan, the levels of formation of the
consumer culture of high school students were
determined: high, medium and low [6, p.6].

The online study involved 50 people
(schoolchildren of grades 8-11), of which 58%
were girls, 42% were boys. The study cov-
ered the age range of participants from 14 to
18 years, most of the respondents (28%) were
17 years old at the time of the study.

Results of the research and discussions

74% of the surveyed schoolchildren at-
tempted to formulate a definition of the con-
cept of “rational consumption”; 12% answered
affirmatively to the question about knowledge
of the definition of rational consumption, but
could not formulate it, 10% answered neg-
atively to the question posed and could not
formulate a definition. Among the attempts to
formulate a definition of the concept of “ra-
tional consumption”, the following formula-
tions prevail:

- advance planning of your expenses and
rational spending of money (“spending things
wisely”, “rational spending of your money”,
“when you decide in advance what to buy”);

- reasonable use of resources (“using some-
thing out of necessity, not just like that”, “this
is when resources are allocated correctly”);

- consumption of only necessary things and
products (“when you don’t spend money on
unnecessary things”, “spending money is use-
ful, on business”, “buying necessary things for
life with consideration for the future”, “check-
ing yourself whether you need a thing”, “you
don’t buy something you won’t use”.

The majority of the surveyed schoolchil-
dren (78%) like to buy their own products and
things. 96% of respondents consider it import-
ant to plan their purchases based on the amount
of available funds. Respondents explained the
choice of this answer by the following reasons:

- shopping planning allows you to mini-
mize unexpected expenses;
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- shopping planning helps to set the amount
that is not worth spending more than;

- shopping planning allows you to rational-
ly distribute the budget according to the degree
of importance of purchases.

The absolute majority (100%) of the survey
participants believe that it is necessary to know
the methods of determining the quality of pur-
chased products. Of these, 74% of the survey
participants know and apply these methods in
practice, the remaining 26% admit that they do
not know, but express a desire to learn them.

47 out of 50 survey participants (94%) be-
lieve that it is worth buying only the necessary
things. 90% of respondents purchase only the
things they need. 70% of the survey participants
strive for the development of their inner world,
26% find it difficult to answer and only 6% ad-
mit that they do not have such an aspiration.

Among the types of cultural consumption,
reading is in the greatest demand (56%); cinema
visits are in second place (44% of respondents
often visit them). Among the types of cultur-
al consumption that have an average demand,
listening to classical music is the leader (48%
of the survey participants rarely listen to it). At
the same level in this category is visiting the-
aters and libraries (46% of respondents rarely do
this). 32% of respondents rarely read books.

Concert halls and philharmonic halls are in
the lowest demand among high school students
(62% never visit them); 56% do not purchase
books and albums on art, 42% do not visit li-
braries and reading rooms, 42% do not visit the-
aters, 34% never visit museums and exhibitions,
and only 6% never go in the cinema. Among the
genres of art and artistic creativity, the majori-
ty of high school students prefer cinema (66%).
Minority of respondents (14%) decorative and
applied art was called such a genre.

Among the types of culture, 68% of respon-
dents named mass culture as the closest type
of culture to them; 14% indicated that each of
the presented options is equally close to them.
12% of the survey participants believe that no
type of culture is close to them, and only 6%
of the participants chose an elite culture as the
closest option to their ideals.

66% of respondents prefer to spend their
free time listening to music, 16% of respon-
dents are engaged in the studios of the Omutin-
sky district House of Culture, 32% are engaged
in school circles and sections. 15 out of 50 re-
spondents (30%) spend their free time doing
sports, watching movies 24 out of 50 respon-
dents (48%). 27 out of 50 participants (54%)
spend their free time flipping through their so-
cial networks.

36 out of 50 respondents (72%) are not at-
tracted by the opportunity to purchase some-
thing when visiting cultural institutions. 15 out
of 50 respondents (30%) do not attend the events
of the Omutinsky district House of Culture.
26 out of 50 respondents (52%) attend events of
the House of Culture related to holidays. 16% of
the study participants attend informational and
educational events — quizzes, quizzes, logis-
tics games, etc. Entertainment events — quests,
entertainment programs, dance programs, etc.
events are attended by 26% of respondents.

Among the events that the survey partici-
pants would like to attend in the Omutinsky
District House of Culture, the leading place is
occupied by master classes and clubs — 26%
of respondents would like to attend them. They
explain their choice by the desire to gain new
knowledge, find themselves in a new occupa-
tion and try something new.

Concert programs are in second place —
22% of the study participants want to visit
them, most of whom want to attend a concert of
modern popular performers. 8% of participants
wish to attend the quest, and 8% of respondents
are not interested in attending any events.

26% of respondents believe that cultural
institutions cannot contribute to the formation
of rational consumption skills, 18% find it dif-
ficult to answer. The participants argue their
opinion by the fact that cultural institutions fo-
cus only on holding entertainment events. The
majority of the study participants (56%) be-
lieve that cultural institutions are able to form
rational consumption skills. Among the ways
of forming rational consumption, the survey
participants call:

- carrying out information and educational
events dedicated to this problem;

- organization of forums or workshops;

- promotion of the ideas of rational behav-
ior. 86% of the study participants believe that
expanding horizons, education and erudition
over time can lead to an increase in material
well-being; 14% find it difficult to answer.

The results of the study revealed the aver-
age level of formation of consumer culture in
a modern high school student. Respondents do
not have full knowledge of a rational culture
of consumption, some of them find it difficult
to choose methods for determining the quality
of products, do not apply them in practice or
do not have sufficient knowledge about these
methods. However, the majority of respond-
ents are aware of the importance of socially
and economically literate consumption.

High school students are aimed at obtain-
ing useful knowledge and skills of cultural
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consumption in the conditions of cultural in-
stitutions that can be applied in practice. Most
of them strive for the development of their in-
ner world and feel the need for self-realization,
which corresponds to the characteristic fea-
tures of this age. The need for emotionally and
culturally rich pastime, interpersonal commu-
nication is clearly manifested.

Conclusion

Based on the above, it is possible to for-
mulate recommendations for the development
of organizational and pedagogical conditions
for the formation of consumer culture of high
school students in the conditions of cultural
and leisure institutions.

The formation of consumer culture occurs
both under the influence of objective reali-
ty and educational activities. The specifics of
the formation of consumer culture lies in the
uniqueness of the impact of the organizational
and pedagogical conditions of cultural institu-
tions that allow young people to acquire skills
and abilities in the field of conscious con-
sumption, consumer behavior strategies, etc.
It follows that organizational and pedagogical
conditions are necessary that would have both
direct and indirect influence on the formation
of the consumer culture of a young man’s per-
sonality, and namely:

- identification of factors contributing to
the optimization of the pedagogical process
for the formation of a consumer culture of
the individual;

- complex use of methods of socio-cul-
tural pedagogical influence; — the use of prac-
tice-oriented socio-cultural and pedagogical
technologies of educational activities;

- development and implementation of a
pedagogical program aimed at the formation of
a consumer culture of the individual;

- cooperation of the teacher-organizer and
the subject of the formation of the consumer
culture of the individual.

Effective activity on the formation of con-
sumer culture of adolescents and youth in cul-
tural and leisure institutions, in our opinion, is
possible under the following conditions:

1. On the basis of a cultural and leisure
institution, create a consumer club “School of
the young consumer”, aimed at forming a con-
sumer culture of a high school student’s per-
sonality. Traditionally, the club is considered
as “a public organization that voluntarily unites
groups of people for communication related to
political, scientific, artistic, sports and other in-
terests, as well as for joint recreation and enter-
tainment” [7]. Its advantage consists in a wide
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choice of application of various socio-cultural
technologies that contribute to the involvement
of schoolchildren in this process.

2. The process of forming the consumer
culture of high school students in a club-type
institution is based on the principles that deter-
mine its orientation and content:

- the principle of humanistic orientation
presupposes the consistent attitude of the teach-
er to the pupil as a responsible and independent
subject of his own development; the strategy
of his interaction with the individual and the
team in the educational process on the basis
of subject-subject relations. This principle sig-
nificantly affects the consumer socialization of
a high school student and ensures: successful
development of positive norms and values; ef-
fective self-realization of a pupil as a subject
of socialization; balance between adaptation in
society and isolation in it; the development of
reflection and self-regulation; the formation of
self-esteem; responsibility, etc.;

- the principle of conformity to nature sug-
gests that education should be based on a scien-
tific understanding of the relationship between
natural and social processes. For this purpose,
certain ethical attitudes towards consumer be-
havior are cultivated;

- the principle of cultural conformity in
the modern interpretation suggests that educa-
tion is aimed at introducing a person to vari-
ous layers of culture, his own ethnicity and the
world as a whole, developing various ways of
adapting to changes that occur in himself and
in the world around him, and the ability to find
ways to minimize the negative consequences
of innovation;

- the principle of variability of education
assumes the variability of the content and tech-
nologies of education and upbringing (educa-
tion) depending on age, individual abilities, is
determined by the diversity and mobility of the
interests of the individual and society. To im-
plement this principle, various types and types
of educational organizations are being created,
whose goals and programs of activity, based on
universal values, take into account ethnic char-
acteristics and local conditions;

- the principle of the integrity of the edu-
cational process is a system of initial, basic re-
quirements for education and training that de-
termines the content, forms and methods of the
pedagogical process and ensures its success;

- the principle of continuity of education
means the construction of humanistic so-
cio-pedagogical systems in the following coor-
dinates: orientation to a person, his individual
characteristics and needs; accessibility, democ-
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racy and openness of the system for everyone,
regardless of gender, nationality, race, physical
condition and age; flexibility of the system, its
prompt response to demand and peculiarities
of needs, the pace of and styles of education
and upbringing of various social and age cate-
gories of the population; integration of formal
and informal types of education, creation of an
integral “educational field (space)” in society
as a fundamental factor of socialization of the
individual [8, pp. 39-45].

3. Based on the above-mentioned princi-
ples, to develop an educational program for
the formation of consumer culture, including
the organization of a step-by-step process of
“promotion” of a member of the consumer
club from the cognitive (low) level to the cog-
nitive-activity (medium) level, and then to the
activity-creative (higher) level of the formation
of consumer culture.

4. To include in the educational program
of the consumer club information and educa-
tional forms of socio-cultural activities and
interactive educational technologies (lectures,
talks, reports, webinars, conferences, busi-
ness games, trainings, etc.), which contrib-
utes to the involvement of club members in
socio-cultural activities, various types of am-
ateur creativity, in an artistic and imaginative
way emotional impact by transforming infor-
mation related to various aspects of the con-
sumption process.

The main task of forming a consumer cul-
ture among the younger generation is to make
clubs constantly functioning. Consumer clubs
can become such if they work on the basis
of voluntary initiative and the use of modern
forms of familiarization with the ideas of a
high culture of consumption, namely:

1) organizing exhibitions of mini-markets
with the sale of posters, paintings, crafts made
by members of clubs during classes;

2) conducting consumer festivals, forums;

3) conducting excursions to production units,
local markets, service sector institutions, etc.;

4) inviting experts in various fields to dis-
seminate information related to consumer wel-
fare and general awareness of consumer goods
and services.

Thus, the peculiarities of the formation of
the consumer culture of a high school student
in cultural and leisure institutions are based on
organizational and pedagogical conditions that
represent a set of purposefully constructed pos-
sibilities of content, forms, methods of an in-
tegral pedagogical process implemented in the
theory and practice of socio-cultural activities.
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According to the calculations of the Union of Alcohol Producers, illegal alcoholic beverages make up one
third of all alcohol sold on the territory of the Russian Federation. Strengthening the regulation of the spirits market
encourages the increasing introduction of substandard or counterfeit products in retail sale. In a poorly controlled
manufacturing process, in addition to the permissible levels of substances, the product may also contain dangerously
high concentrations of toxic and toxic substances that can cause serious harm to health. The identification methods
used today require the use of expensive equipment and highly qualified specialists; these methods take a lot of time
and do not imply a complete control of the product. For optimization, acceleration and the possibility of carrying
out continuous express control, it is proposed to adapt the method of express analysis for strong alcoholic beverages
together with a method for determining the characteristic frequencies of the product. The methods described in the
patent sources consist in determining the quality of liquids depending on their electromagnetic profiles and on the
method of WIEM — weight impedance electrometry. Revision of the parameters in the methods proposed in the study
will be carried out using the safety device “LQtest 2.8 and the analyzer of fluid products “Kolos-2”. Consequently,
as a result of the research, a model of a continuous control system will be created with a stationary automated com-

plex (SAK) at the manufacturer and a portable automated complex (PAK) at trade facilities.

Keywords: quality control, alcoholic beverages, containers, comparative analysis, liquid, strong alcohol, electrical
conductivity, active conductivity, temperature

For alcoholic beverages, the most frequent
cases of technological falsification of drinks by
replacing natural raw materials (fruits, herbs,
roots, sugar, etc.) with synthetic dyes, flavors,
sweeteners, glycerin, as well as replacing
high-quality alcohol recommended for con-
sumption with cheaper ones [1]. This is done in
order to reduce production costs and, as a result,
increase net profit. However, in such activities,
testing for suitability for consumption is often
neglected, and as a result, drinks that have not
been properly tested and do not meet standards
end up on store shelves. The use of such drinks,
in addition to the inconsistency of the taste char-
acteristics, can also lead to poor health, food
poisoning, and also, in some cases, lead to death.
That is why the identification and falsification of
alcoholic beverages is a serious problem [1].

Purpose of the study. Research was carried
out in order to study the methods used for iden-
tification and examination of strong alcoholic
beverages, to determine their shortcomings
and to adapt alternative methods to objectify
the identification process.

Materials and research methods

The existing methods of control of alco-
holic beverages, established by GOST 32035-
2013, include determination of [2]:

- organoleptic characteristics;

- fullness of filling;

- the volume fraction of ethyl alcohol;

- the mass concentration of methyl alcohol;

- the mass concentration of aldehydes;

- the content of toxic trace impurities;

- the mass concentration of esters;

- the mass concentration of furfural;

- the mass concentration of iron;

Organoleptic indicators include:

- appearance;

- transparency;

- aroma and taste;

- color [3].

The parameters of color and transparency
are determined visually in the light when com-
paring the test product andpure distilled water,
aromatic and taste characteristics are deter-
mined by the organoleptic method. In appear-
ance, the test product should be a clear liquid
without extra inclusions and impurities, with-
out color. The degree of clarity of hard alcohol
is described as clear, clear with a sheen, just
clear, clear without a sheen, and hazy. For pure
vodka without flavor additives, the appearance
of shades of different colors is unacceptable, as
this is an indicator of a violation of the tech-
nology for preparing the product or the fact of
its falsification. Aroma — must be typical for
this type of alcoholic beverage without for-
eign smell. When talking about the aroma of
strong alcoholic products, they mean the smell
characteristic of this type of alcohol, on which
strong alcoholic products are prepared. The
product formulation must specify and describe
the specific aroma characteristic of the product.
The bouquet is a complex combination of notes
and shades of the aroma of the drink, which
develops during its aging.
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Fig. 1. Chromatogram of the analysis of the calibration mixture obtained on a chromatograph equipped
with an HP-FFAP capillary column: 1 — acetaldehyde; 2 — methyl acetate; 3 — ethyl acetate; 4 —
methanol; 5 — 2-propanol; 6 — ethyl alcohol; 7 — 1-propanol; 8 — isobutyl alcohol; 9 — 1-butanol;

10 — isoamyl alcohol

The taste for pure vodka should be typical
for this type of product and should not have
foreign flavors typical for this type of vodka
without foreign flavors. Vodka should have a
mild, unique taste. A sharp or sharp taste, as
well as an uncharacteristic aftertaste, are indi-
cators of the poor quality of vodka [3].

The method for determining the presence
of hazardous substances and impurities is de-
scribed in state standard GOST 30536-2013.
It applies to products from ethyl alcohol made
from food raw materials and describes the
method of gas chromatographic (Fig. 1) de-
termination of the content of impurities us-
ing capillary columns, the presence of which
is characteristic of strong alcoholic products
and ethyl alcohol. The method is suitable for
the determination of toxic trace impurities in
special vodkas and in distillates obtained from
alcoholic beverages [4].

The range of measured volume fractions
of methyl alcohol is from 0.0001 to 0.1%,
the mass concentrations of other toxic trace
impurities are from 0.5 to 1000 mg/dm?. The
method is based on chromatographic sepa-
ration of trace impurities in a sample of al-
cohol or strong alcohol and their subsequent
detection with a flame ionization measurer.
Gas-liquid chromatographs and gas chroma-
tography-mass spectrometers equipped with
a mass spectral data bank, allow in a few
minutes to carry out a complete analysis of a
drink for the presence of various organic im-
purities in it, including components of fusel
oils, methyl alcohol, ketones, aldehydes and
other compounds. However, such an analysis
is possible only in specialized laboratories
with special, rather expensive equipment and
highly qualified personnel. Currently, this

method has been introduced into the current
standard [1,4].

Research results and their discussion

The methods of certification and examina-
tion of strong alcoholic beverages used today
for compliance with the current technical reg-
ulations and standards are labor-intensive pro-
cesses that require the participation of highly
qualified specialists, and they are impossible
without opening the container and taking sam-
ples. Therefore, in order to optimize, accelerate
and the possibility of carrying out continuous
express control, it is proposed to adapt the meth-
od of express analysis of liquid packaged prod-
ucts [5] for strong alcoholic beverages, incl. to-
gether with the method for determining the type
of liquid by characteristic frequencies [6].

Measurements with the help of a double
coaxial sensor of two capacities and two loss
angle tangents make it possible to calculate
the average value of the relative permittivity
(¢) of a strong alcoholic beverage, and in the
presence of standard data (7, 77,), — determine
the dynamic viscosity of the sample (7,) by cal-
culating its microscopic (z,) and macroscopic
relaxation time (7) [5-7]:

e=C,/C,

=1,/ e

t,=3er,/ (2e + 1)
1go=(e—¢ )wg /(¢ + 0’7

C,— capacitance of the sensor cap in air; C, —
the capacity of the sensor cap with a strong al-
coholic beverage; 77, — dynamic viscosity; 7 u
7, — relaxation times (macroscopic and micro-
scopic respectively); w — cyclic frequency;  n
t, — tabular air data loaded into the computer.
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Fig. 2. Capacitive 2-electrode coaxial sensor-cap

Determination of the required parameters
is carried out using emittance meters E7-29 (in
the SAC) and E7-25 (in the PAC), which have
the required accuracy classes and frequency
ranges. E7-25 and E7-29 immitance meters
are devices with a high accuracy class of 0.1.
It has a operating frequency range of 25 Hz —
1 MHz [8, 9]. The principles of operation of the
devices are based on the ammeter-voltmeter
method. The immittance characteristics of the
object under study are converted into a primary
voltage directly proportional to the current that
passes through the object itself, simultaneously
with the primary voltage and into the voltage
of the object itself (secondary). The ratio of
the resulting voltages equals the resistance and
conductivity of the object [8, 9]. The measure-
ment of the voltage ratio and the calculation of
the immittance characteristics are carried out
using microprocessors [8, 9].

The essence of the method for determining
the type of liquids for strong alcoholic bever-
ages [6] is as follows: the specific active electri-
cal conductivity of the liquid is measured in the
range of 0.001-10 MHz for two different tem-
peratures between the boiling and freezing tem-
peratures of the liquid, and by the intersection of
the dependences of the specific active electrical
conductivities on the frequency of oscillations
of the electromagnetic field, one finds the char-
acteristic oscillation frequency, which can also
be used as one of the main criteria for deter-
mining the type and quality of the liquid in the
system being developed [6, 10].Devices LQtest
2.8 and Kolos-2 are used during testing of mod-
els of SAC and PAC, for verification of dielec-
tric constant and density of samples [11, 12].

The LQtest 2.8 portable safety device is de-
signed to detect hazardous liquids in closed ves-
sels such as plastic and glass bottles, cardboard
bags and other non-metallic containers [11].
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Liquid analyzer “Kolos-2” is an ultrasonic
device designed to measure the concentration
of substances in liquid media, incl. containing
ethyl alcohol, as well as products of the brew-
ing, wine, alcoholic beverage industry, and on
the basis of the measured values - the calculation
of the characteristic indicators of the composi-
tion of the sample. The principle of operation of
the analyzer is based on the fact that ultrasonic
vibrations are passed through the sample and the
ultrasound parameters are recorded, which char-
acterize the concentration of substances and the
temperature of the sample [12, 13].

The model of a system for continuous mon-
itoring of strong alcoholic products [6, 8, 10]
(Fig. 2) is presented in two variants of a set
of subsystems:- subsystems of distributors
and users of alcoholic beverages, consisting
of a portable complex (PAC) with special-
ized equipment, including: a laptop with pre-
installed software necessary for collecting and
processing measurement results, an immitance
meter and an electronic balance with a contact
pad for various container caps-sensors, which
clog alcoholic beverages;- subsystems of the
manufacturer of alcoholic products on produc-
tion lines, which, in order to ensure the quality
and protect products from counterfeiting, have
developed and applied a special sensor cover
with contacts brought out to the outside,and
organized continuous control of the manufac-
tured packaged products after capping, using
a stationary automated complex (SAC) and
placing on the Internet “images of standards”
of produced alcohol, which are “downloaded”
in the PAC [6].

Fig. 3. Model PAC system of continuous control
(SA differs in the use of E7-29 and PC).
1 — switch; 2 — immittance meter E7-25;
— laptop; 4 — electronic scales with a
temperature sensor
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It is possible that in order to determine the
water content in alcoholic beverages, at the
next stage of research in special software SAC
and PAC, algorithms for determining the mass
fraction of water in alcoholic beverages from
RF patent No. 2192001 will be used [14].

Conclusion

The existing problems for this area are iden-
tified and analyzed, the existing methods and
means for determining the parameters of pack-
aged strong alcoholic products are described,
as a result of which it is concluded that at the
moment standard methods and means are not
able to provide an adequate level of control of
packaged alcoholic beverages and other strong
alcohol. alcoholic products. An adaptation of
the liquid identification method by weight im-
pedance electrometry described in patent No.
2696810 and No. 2383010, with the use of an
immittance meter E7-29 by the manufacturer,
and in the PAK — E7-25, with the verification
of the dielectric constant by the safety device
LQtest 2.8, and density — with the analyzer of
liquid media “Kolos-2".
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VK 616.13-004.6-02-092
ITHUOJIOT'USA U TATOT'EHE3 ATEPOCKJIEPO3A
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ATepocKiepo3 — CHCTEMHBII IIaTOIOIHYECKHil IIporece, Ha (poHe KOTOPOro (OPMUPYIOTCS H3MEHEHHS BHY-
TpEeHHEH 000JIOYKH apTepHid, COMPOBOXKIAIOIIMICS HAKOIUICHUEM JIMMUAOB. B cTaTbe MpuBEICHBI ONUCAHUS Hau-
6osee pacpoCTpaHEHHBIX TEOPHUH BO3HUKHOBEHHs aT€POCKIEPOTUUECKUX U3MEHEHHI COCY/IOB, [JaHa XapaKTepH-
cTUKa (DaKTOPOB PHCKA, yKa3aHbI OCHOBHBIE MEXaHHM3MBI Pa3BUTHUSI 3TOro nponecca. OOMENpHHITHIMI TEOPUSIMHI
Pa3BUTHUS aTepPOCKIepPO3a SIBIAIOTCSI HHPUIBTPALHOHHAS, TEOPHs «PEaKIUH Ha TIOBPEKACHUEY, TeaTOLeITIONp-
Hasi. UHQUIBTpaloHHast TEOPHs CBSA3BIBACT aTEPOCKIIEPO3 C TUNEPXONECTEPHHEMHUEH, BO3HUKAIOIICH BCIIeICTBUE
HapyIIeHHs: OOMeHa XOJIeCTepHHa WM H30bITKa ero B nuie. [Ipu 9ToM NporcxoauT HHOMIBTPAIHS X0oJIecTepuHa
B CTEHKY apTepuil. Teopus «peakuun Ha MOBPEKACHHUE) MPEAIIoNaracT HapyIeHHe CII0COOHOCTU HAOTENHUS K TI0T-
HOLICHHOMY (DyHKI[MOHHPOBAHHIO Ha (POHE XPOHUUECKOIl TPaBMATH3ALUM SHAOTEIHOLMTOB. [enaronemonspHas
TEOpHsI NPEJICTaBISICT aTePOCKIEPO3 CIIENCTBHEM AUCIUIUISMIY, BOSHUKAOMECH Ha (JoHe HapymeHud (yHKIHI
neyeHd. CyIecTByIOT TEOPHH, KOTOPBIC BHOCST B CBOH BKJIAJ B Pa3BUTHE aTepoCKIepo3a XoTs Obl yacTHyHO. Tak,
JIM30COMalIbHasi THIIOTE3a CBS3bIBAET PA3BUTHE aTePOCKIEPO3a C HEZOCTATOYHOCTHIO JIM30COMAIbHBIX TMAPOJIa3.
MoHOKIIOHAJIbHAs. TEOPUs MPEIIONAraeT, 4YTo aTepoCKIEPO3 SABISETCS CISICTBUEM HapYIIEHHUs KOHTPOJIS 3a Mpo-
nudeparnueil NaJKOMBILIIEYHBIX KIETOK CTeHKH cocy/a. B menom atepockiepos ABIsieTcs: HOIUITHOIOTHYHBIM IIPO-
LIECCOM, ITPH KOTOPOM INIaBHBIH ITyCKOBOM MEXaHM3M BBIIEIHTh OUEHb CIIOKHO.

KuroueBrble ciioBa: ATEPOCKJIEPO3, MATOTCHE3, TECOPUH aTEPOreHesa, (l)aKTOpr PpHUCKa, TUCIUIIONIPOTCHHEMHUSA

ETIOLOGY AND PATHOGENESIS OF ATHEROSCLEROSIS

Doronin A.A., '"Pavlina V.A., *Sivakova L.V., 'Gulyaeva L.L.
!Perm State Medical University named after Academician E.A. Wagner, Perm,
e-mail: doroninarteml1515@mail.ru;
2Perm State University, Perm

Atherosclerosis is a systemic pathological process, against which changes in the inner lining of the arteries are
formed, accompanied by the accumulation of lipids. The article contains descriptions of the most common theories
of the occurrence of atherosclerotic changes in blood vessels, a description of risk factors, and the main mechanisms
for the development of this process. The generally accepted theories of the development of atherosclerosis are the
infiltration theory, the theory of “response to damage”and the hepatocellular theory. The infiltration theory links
atherosclerosis with hypercholesterolemia, which occurs as a result of impaired cholesterol metabolism or its excess
in food. In this case, cholesterol infiltrates the wall of the arteries. The theory of “response to damage” assumes
a violation of the ability of the endothelium to fully function against the background of chronic traumatization
of endotheliocytes. The hepatocellular theory presents atherosclerosis as a consequence of dyslipidemia that
occurs against the background of impaired liver function. There are theories that contribute to the development
of atherosclerosis, at least in part. Thus, the lysosomal hypothesis links the development of atherosclerosis with a
deficiency of lysosomal hydrolases. The monoclonal theory suggests that atherosclerosis is the result of impaired
control over the proliferation of smooth muscle cells in the vessel wall. In general, atherosclerosis is a polyetiological
process, in which it is very difficult to single out the main trigger.

Keywords: atherosclerosis, pathogenesis, theories of atherogenesis, risk factors, dyslipoproteinemia

3a0oneBaHNsl COCYIUCTONH CHCTEMBI YyiKe
MHOTHE JECATWIETHS 3aHUMAIOT JHUANPYIO-
HIYIO TIO3UIUIO B CTPYKTYpPE CMEPTHOCTH OOJTb-
INMHCTBA Pa3BUTHIX CTpaH. B Poccuu nouru
31 MJTH YesoBeK cTpajaeT 3a00NeBaHUSAMU Cep-
JIe4HO-cocyaucTon cuctemsl [1, ¢. 57]. OnHoit
13 HauOojee pacHpOCTPAaHEHHBIX CEPIACYHO-
COCYOHMCTHIX TATOJIOTHH SBISIETCA aTepocKIiie-
pO3 — CUCTEMHBINM MAaTOJIOTMYECKUN IIpoLece,
BBIPAXKAIOIIUNCA B OTJIOKEHUU aTepOTE€HHBIX
JUMONPOTEMHOB B MHTUME COCYAOB, C Jallb-
HEHUIINM Pa3BUTHEM BOCHAJIEHUS U KIETOYHOMN

npoudepariy, 9T0 B UTOTE MPUBOIUT K 00pa-
30BaHHIO aTEPOCKIEPOTHICCKUX OIISIIIEK U 00-
Typaluuu MpocBeTa cocyna. JlanHbIe Mporecchl
3aKaHYMBAIOTCS IPOIPECCUPYIOILEH UIIEMUEN
OpPTraHOB W TKaHEW C MOSIBICHUEM B HHUX CKIIe-
POTHYECKUX U HEKPOTHYECKUX U3MEHEHUH.
IIpu 3TOM TOpa)KarOTCs B OCHOBHOM CO-
CY/IBI BIIACTUYECKOTO THIIA (20PTHI, TOB3/IOIII-
HBIE apTepUH), a TaKKe KPYNHBbIE W CPEIHHUE
apTepull MBIIIEYHOTO THMAa (KOpOHApHBIE,
COHHBIC, BHYTPUMO3TOBBIC, apTEPUN HUKHUX
KoHeyHocTel) [2, ¢. 90]. Hanbompmiee KIMHM-
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YeCcKoe 3HaueHHe HMMEeT 3aKylopKa apTepuit
TOJIOBHOTO MO3ra, cepaua, Mo4eK, HUKHHUX KO-
HEYHOCTEMH, a TaKKe aTepoCKIIepo3 aopThl [3].

Lenp uccnenoBanus: pacCMOTPETh 3HAUM-
Mble (aKTOpPBl PUCKA, AKTyaJbHBIE BOIPOCHI
raroreHesa, TEOPUHM Pa3BUTHS aTepOCKIEpo-
3a, TpeNIoJararlie ONpeaeIeHHbIH BeIy-
IUA MEXAHU3M.

MaTepna.n U METOAbI UCCTICAOBAHUA

Marepuan ©u METOObl  HCCIICIOBAHUS:
10 JIAHHOW TeMe MPOaHATH3UPOBAHbI HAYIHBIC
JMTEpaTypHBIE HCTOYHHUKH, B TOM YHCIIE U3 0a3
naHHbIX Scopus, Web of Science, PubMed.

Pe3ynbrarhl ucene10Banus
U MX 00Cy:KIeHue

HecMmotps Ha TO, 4TO HCccnenoBaHMs MaTo-
reHe3a arepocKiIepo3a BEAYTCS yXKe Ha Ipo-
TSOKEHUW MHOTHX JIET, MEXaHU3MBbl Pa3BUTHUS
JTOW IMATOJIOTUX TPEOYIOT MabHEUIIETO M3-
yueHud. [lo npuunHe TOro, 4TO MIaBHBIN 3TH-
oJIOrHYecKHii (pakTop arepockiiepo3a ompe-
JEJIUTh HE TMPEACTaBIAETCS BO3MOXHBIM,
JUTSL HETO TIPUHSTO ONPEACIATh psf (pakTopoB
pucka. Cpenu HauboIiee 3HAYMMBIX BBIICIISIOT:

1) Bospacrt. /leficTBUTETHLHO TPUCYTCTBYET
oTIpenesieHHast CBA3b MEXKIY BO3PacTOM H CTe-
NIEHBIO BBIPAYKEHHOCTH aTePOCKIEPOTUIECKO-
ro mporecca — HanboJee 4acTo KINHHUYECKUE
MPOsIBIICHNSI OOHAPY>KUBAIOTCSA Y JIIOAEH B BO3-
pacte 30 et u Oonee.

2) Iom. Y MyXuWH PHCK aTepOCKICpO-
3a pa3BHUTHS aTEpPOCKIIEpPO3a BBIIIE MPUMEP-
HO BTpOE, YeM y KEHIIUH TOTO K€ BO3pacTa
IIpY OIMHAKOBOM YpOBHE XojecTepuHa. Bos-
MOYKHO, 3TO CBSI3aHO C MPOXYKIMEH 3CTpoO-
TeHOB, KOTOpBIE TMPOSBISAIOT aHTHATEPOTEH-
HBIE CBOMCTBA.

3) HacmenctBenHocTh. Jledumur pemern-
TOPOB K JIMIIONPOTENHAM HHU3KOW IUIOTHOCTH
(JIITHIT) mpensTcTBYeT YTHIW3alMUA WX IIe-
YEHBIO U BEAET K Pa3BUTUIO HACJIEICTBEHHOMN
runepxoiectepuHeMun. PaHHee Havano uiie-
MHYECKOH OoJIe3HU cepara y ONMU3KAX pOoI-
CTBEHHHMKOB TaKXe sBigeTcs (pakropoMm pu-
CKa arepocKieposa.

4) JIuciunonpoTeuHeMHsT W THUIICPIIH-
nonporenHemus. IloBblIeHne conepKaHUs
B KPOBH JIUTIONIPOTEMHOB W HapyIIEHHE COOT-
HOIIEHUS MEXIY Pa3IMIHBIMU X (DPaKIUIMHI
(JIITHIT, JITTOHII, JIIIBIT).

5) AprepuanbHas runeprensus. llo-
BBIIIEHHOE apTEepHAIbHOE JaBJICHUE BEJET
K CHABJIICHUIO vasa vasorum U HpensTCTBYET
OTTOKY IMIUAOB W3 WHTHUMBL Kpome ToTO,
THUIEepTOHNYECcKass OONe3Hb BEAET K pa3BH-
THIO JIPyTOTO BHJA apTEPHOIOCKIEpO3a — TH-
aJIIMHO3a COCYIIOB, YTO emé Ooyiee ycyryonser
TEUEHHUE aTepOCKIIEPO3a.

6) Kypenme. Ilon BiusHHMEM HUKOTHHA
YBEIUYHUBACTCS CHCTOINYECKOE U JHACTOJIH-
YecKoe apTepuanbHOe mAaBieHune. KypeHue
MPOBOIIMPYET YCWJICHHWE CIa3Ma COCY/IOB,
BBI3BIBACT U3MEHEHHE OOMEHA BEIIECTB, CIIO-
COOCTBYET YBEIUYCHHUIO B KPOBH KapOOKCHTe-
MomioOouHa. HeGnarompustTHoe BO3AciCTBUE
OKa3bIBaET HE TOJIBKO HUKOTHH, HO M pa3JIny-
HbIE COEIMHEHUS, BXOJSIINE B COCTaB CHTa-
pPETHOTO JbIMA.

7) Crpecc. JlanHblil (akTop MOXKET OBITH
MIaBCHCTBYIOIIUM, HOaXX€ TpHU OTCYTCTBUH
B MHIIE XUBOTHBIX XHUPOB. [Ipu cTpecce mpo-
UCXOIWT AaKTUBAIMS CUMIIATO3[PeHAIOBOM
CHUCTEMBI, YTO BEJIET K IMOBBIIICHUIO KOHIICH-
TpaluM KaTexoJaMHHOB. B pesynbrare ycu-
JINBACTCA MO6I/UII/I?,aIII/I$[ JKUPHBIX KHCJIOT
u3 aeno. M30bITOK JKUPHBIX KHUCIOT B KPOBHU
MPUBOJUT K TOMY, YTO 3HAYUTENIbHAS UX YACTh
3aTpayrBacTCs HE Ha YJHEPTETUICCKHIE HYXK/IbI,
a Ha CHHTE3 JINTIOTIPOTEHHOB.

8) l'opmonaneHbIe HapymeHus. [1pu caxap-
HOM JMa0eTe ¥ TMIIOTHPEO3€ HapyIIaeTCs Me-
Tabonu3m aneTui-KoA, KOTOpslid HE OKHCIS-
€TCs B ITUKJIC TPUKAPOOHOBBIX KUCIIOT, a UICT
Ha CHHTE3 XOJIECTEpUHA.

®DakTOpOM pHCKa aTepocKIepo3a TakKe
cunTaeTcss abJOMWHAIBHOE OXHUpPEHHUe, Map-
KEPOM KOTOPOT'O ABJIACTCA OKPYXHOCTH Ta-
yuu. Jlake pu HOpPMAJIBHOM Macce Teja BO3-
MOXKHO TOBBIIIEHHOE COJIEPIKAHUE >KUPOBOM
TKaHU B OPIOLTHOHN MONIOCTH. AOJOMUHAIBHOE
OXXKUPEHHE COTPOBOXKIAETCH IUCITUTHIEMHUECH
Y TUTEPIENTHHEMHUEH, YTO MPUBOIUT K SHIO-
TeJMANBbHON TUCYHKIIMU ¥ paHHEMY KapIuo-
BaCKyJISIPHOMY PEMOJICIIMPOBAHUIO.

®DakTOphl pUCKa aTepoCKIIepPO3a HE PEIKO
MOTEHIIUPYIOT JIPYT OpyTa, IPUBOJSL K yBEIH-
YEHHWIO PUCKA WIIEMHYECKO OONIe3HN cep/la.
[Toxxusmoit Bo3pacT, HaCIeICTBEHHEIE (DAKTOPHI,
KypeHHe, caxapHbli auabeT CIoCOOCTBYIOT
Pa3BUTUIO TOMOIIUCTCUHEMHHU, Ha (bOHe KOTO-
poli yCHJIMBAeTCsl TOBPEKIACHUE SHIOTEIUS,
MOBBIIAETCS CBEPTHIBAEMOCTh KPOBHU. Takum
00pa3oM, BBICOKHH YpOBEHb B KPOBH TOMO-
[UCTEWHA TAaKKe CIIOCOOCTBYET DPAa3BUTHIO
aTepoCKIIepo3a.

Mopdonoruuecku CTaguu areporeHesa
MOYKHO KPaTKO OMHUCATh CICIYIOIUM 00pa3oM:
B Hayajie Tpolecca MOSABJISIOTCS JIAMUIHBIE
TISATHA ¥ TIOJIOCKH Ha CTEHKE KPYITHBIX COCY/IOB,
MoCJIe 9ero cieayeT oOpa3zoBanue (HUOPO3HBIX
OJIAIIIEK ¢ UCXOMOM JTMOO B aTepOKAIBIIMHO3,
MPUBOSIINI K MPUOCTAHOBKE POCTa OJISIIKH,
b0 B arepomaro3, B Pe3ylbTare KOTOPOro
Pa3BUBAIOTCS OCIIOKHEHHBIE COCTOSHUS (M3b-
SI3BIICHUE OJSIIKHM, KPOBOM3IUSHUS B TOJIILY
ONsTIKY, TPOMOOTHYECKHE HAJIOKEHHS Ha Me-
CTe W3BS3BIEHUS C BO3MOXHON 00Typarmeit
MIPOCBETA COCY/Ia).
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Hns Gonee pa3BEPHYTOro OMUCAHHS TPO-
Lecca pa3BUTHsI aTepoOCKIIEpo3a HEOOXOIMMO
VIAEMUTh OTJENIbHOE BHUMAaHHE TeMOJMHAMHU-
geckoMmy (hakTopy.

B psane coBpeMEHHBIX HCCIIEIOBAHUM
YTOJIIECHUE HWHTHUMBI COCYIO0B, ABIAIOIICCCA
(du3roNOrnYecKoil amanrtanuei K JOKaJIbHOMY
YMEHBLICHUIO HANpsDKEHWs] CIIBUra, paccma-
TpHBaeTCs KaK BeChbMa 3HAYMMBIi (haKkTop Iaib-
HEHIIero pa3BUTHS aTePOCKIePO3a BCIIEICTBHE
YCWJICHHOW JHMIMUATHOW WHOWIBTPAUNA B ATHX
MmecTax. HampspkeHue capura — 310 cuia, Ko-
TOpasi JEUCTBYET HA BEPXHUI CJIOHM JIAMUHAPHO
TEKyLIEeH )KUAKOCTU U BBI3BIBAET CMEILIEHUE HU-
JKEJIeKAIIUX CI0EB OTHOCHTENBHO JIPYT Jpyra
B HamlpaBJICHUU ACUCTBYIOLIEH cuibl [4, c. 29].

Ilpu oTCyTCTBHMM TATOJOTUH, JEHUCTBYS
Ha SHAOTCIIMONUTEI, HANIPSKECHUE CABUTA IIPU-
BOAUT K M3MCHCHHUIO HX (I)OpMI)I U BBITATHUBA-
HUIO B HAIPaBICHUH KPOBOTOKA, OKAa3bIBast
Ha COCyl TpOTeKTHBHOe naeictBue. I[lomumo
3TOTO, 3aITyCKAETCS CHHTE3 Psi/ia Ba30aKTUBHBIX
BEIIECTB, KOTOPhIE TAK)KE OKA3bIBAIOT AHTHO-
nporekTuBHOE neiictBrue (NO, MpocTarMKINH
u ap.). Takum oOpa3oM, yMepeHHOE MOBBIIIE-
HHUE HANPsDKCHUs! CIBUTa CIIOCOOCTBYET aHTHO-
MPOTEKTUBHOMY OTBETY SHAOTENU [4].

Bricokne 3HaueHHWs HaNpsDKEHUS CIBHTa
XapaKTEepHBI ISl TaMUHAPHOTO TOKa. J{J1s1 Typ-
OyJIeHTHOTO XK€ TOKa, HANpOTUB, XapaKTepHa
Majiad BCJIMYMHA HANPAKCHUA CABUTA, ITO3TO-
My BMECTO aHTHONPOTEKTUBHOTO 3(deKra Ta-
KOU KPOBOTOK, HA00OPOT, CTUMYITHPYET pa3BH-
THE MaTOJIOTHYECKOTO MPOIIecca — yBeTUIeHNE
nponudepaliiy, amonTo3a, MPOAYKIHIO (ak-
TOPOB KOAryJSLMHU, arperauu TPOMOOITOB
1 Ba30KOHCTPUKLIUH.

Takum 00pa3zom, reMOIMHAMHYECKHN (aK-
TOp OOYyCJIOBJIMBAET OYAroBhIA XapakTep o0pa-
30BaHMS OJISIIEK B MECTAX YTONIICHUS HHTUMBI.

HenoBpexneHHbI 3HIOTENUN TaKXe sB-
JIACTCSI MOIIIHBIM aHTHTpOM60TquCKHM " aH-
THATEPOTEHHBIM (PaKTOPOM 3a CUeT CBoel Oa-
phEpHON (PYHKIMHU, TPOAYKIMH Ba30AKTHBHBIX
BemiecTB (mpoctanmukinH, NO, aKTHBaTOPHI
IJIa3MUHOTEHA | T1p). JnchyHKIms sHIOTEIS
ABISIETCSl 3BEHOM TIaTOTeHe3a IPAKTUYEeCKH
JUTS BCEX CEPIeYHO-COCYAUCTHIX 3a00IeBaHNH.

T'oBop# 0 marorenese pa3BUTH aTepOCKIIE-
po3a, cienyer oOparuTh BHUMaHHUE, YTO Cy-
[IECTBYET IEINbIA PSJl TEOPUH, OTIHCHIBAOIINX
NPEANONOKUTENbHBI  BEAYIIUA MEXaHU3M.
K HuM oTHOCSTCS:

1. Wudunerpanmonnas teopus. Paccma-
TpPHUBAET aTepOCKIEpO3 KaK MpsMOe CIEJCTBHE
TUIIEPXOJIECTEPUHEMHUY, BO3HMKAIOLIEH BCIIEH-
CTBHE HapyIIeHUS OOMEHa XOJECTepPHHA WITH
n30bITKa ero B mume. [Ipu aToM mpowmcxomut
MHOUIBTPANS X0JIeCTEPUHA B CTEHKY apTEepHH.
IIpu 3TOM CyIIECTBYIOT JaHHBIE, YTO U3 BCEX
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5 TunoB runepaunonporennemuii, 70% mnpuxo-
muTcs Ha om0 [V (COOTBETCTBYeT THIIEPTPH-
rnepunemun ), 20% ra I (cooTBeTcTBYET CMe-
MIAHHOH THTIepaumHaeMun) [5, c. 6]. g Hux
KIMHAYECKH HanOoJee XapaKTepHO Pa3BHUTHE
WIIEMHYECKON OOJIe3HH Cceplia BCIEACTBUE
aTepocKiepo3a KOPOHAPHBIX apTEepPUH.

2. Teopus «peakiuu Ha MOBPEKICHHEY.
JanHas Teopwsl TpeNoiaraer, 4Tro BBUIY
XPOHUYECKOW TpaBMaTH3aIlMl dSHAOTEIHO-
IUTOB (B YaCTHOCTH, IPH THUIIEPXOJIECTEPH-
HEMUH, TUNEPTCH3UH, B PE3yJbTaTe HMMY-
HOJIOTHYECKUX PEaKIHil U Mp.) Hapyliaercs
CIOCOOHOCTh JHJOTENUS K MOJHOIICHHOMY
(YHKIIMOHHPOBAHUIO C JalbHEUIINM pa3-
BUTHEM TIOBPEXICHHS MOJICKANINX TKaHEH
cocyla UUPKYIUPYIOUIMMH B KPOBH BeIlle-
ctBamu [5, c. 4]. Hakonenue TpoMOOIIUTOB
U BBICBOOOXK/IEHUE TPOMOOLUTAPHBIX TPaHyJI
(ocobenHo — TpoMOonHuTapHOTO (hakTOpa po-
CTa) B MeCTaxX TaKOTO MOBPEKIEHUS MPHUBO-
IUT K Tponudepanud TIAIKOMBIIICYHBIX U
COETMHUTEIFHOTKAHHBIX JJIEMEHTOB, CO37a-
Bag B UTOTe OCHOBY JJIs MOCIJIEAYIOIIeH WH-
(GUIBTPAIUU COCYAMCTON CTCHKU JHUIONPO-
TernHaMu. KpoMe TOro, HeMaJOBaXXHYIO POIb
urpaetT MHQWIBTPAIUS CTEHKH COCyAa KIeT-
KaMH MOHOILIUTApHOTO pPsifa, TaK KaK TpPaHC-
¢dopMarus MOTIOMIAIOIINX JIMIIOMPOTENHO-
BBIE MacChl Makpo(aroB B MEHUCTHIC KICTKU
SIBJISCTCSI OJHUM U3 KJIFOUEBBIX 3TAIllOB pa3-
BUTUS AaTEPOCKICPOTHYCCKUX HM3MCHEHUH.
XpOHHUYECKUH K€ XapaKTep MOBPEKICHUI
HE TTO3BOJISIET MATOJIOTHYECKUM HW3MEHEHHSIM
MOJIBEPTHYTHCA 00paTHOMY Pa3BUTHIO.

3. TenarouesumonsipHas THUIOTe3a Ipe-
CTaBIIIET aTepOCKIEPO3 CIEICTBUEM THUCIIHU-
MUJIeMUY, BO3HUKAIONICH Ha (oHEe Hapyiie-
Hull (QyHKIMI niedeHu (B 4aCTHOCTH, Ha (poHe
HEaJIKOTOJILHOW KUPOBOH OOJIE3HW IICUYCHH),
a caM aTepocKIepo3 B paMKax 3TOW THIIOTE3bI
00pa3HO IMEHYETCsI «00JIE3HBIO TeTaTOIIUTOB)
[5, c. 5]. HecmoTps Ha TO, YTO JUCIUIIHACMUU
CUMTAIOTCS OJHUM M3 KIIIOYEBBIX (DaKTOpOB
aTeporeHesa, CyleCTBYIOT PabOThl, B KOTOPBIX
MIPUBOAATCSA JaHHBIE O TOM, YTO CYIIECTBEH-
Hasl 9acTh CIy4aeB aTepOCKIIepo3a HE BIIOJTHE
KOppeNnupyeT ¢ HapylUIeHHEM COOTHOIIEHUS
¢pakuuit nunonporenHoB (Huzkuii JITBII,
Beicokue JIITHIT u JIIIOHII). IIpuBoastcs
JTAaHHBIE, YTO y OOJNBITUHCTBA TAIIUEHTOB C aTe-
POCKIJIEPO30M COCY/IOB HIDKHHUX KOHEYHOCTEH
YPOBEHB XOJIECTEPHHA COOTBETCTBOBAJ HOPME
[6, c. 42]. OroT dakr emE pa3 monTBEpKIACT
CIO)KHOCTh M TOJMITUOJIOTMYHOCTh arepo-
CKIICPOTUYECKUX U3MECHEHU.

4. MoHOKJIOHANIFHAS TEOPUsT YTBEPIKIACT,
YTO aTepOCKIIEPO3 SIBISETCS CIEICTBHEM Ha-
PYIIEHUS] KOHTPOJIA 3a Tponudepanueil mai-
KOMBIIIICYHBIX KJIETOK CTEHKH cocyna [5, c. 7].
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CoOTBETCTBEHHO, Pa3BUTHE NpolIecca HaOMU-
HaeT JOOPOKaYECTBEHHBIH OIyXOJIEBbINA POCT.

5. JImzocoManpHas TEOPUS — aTEPOTEHES —
CJIeJICTBHE HAPYIICHUS (YHKIIMH KIETOYHBIX
mu3ocoM. HemocTarouHOCTh TM30COMaTbHBIX
TUAPOIJIa3 TPUBOAUT K H3OBITOYHOMY HAaKo-
IUICHHIO 3(UPOB XOJIECTEPHHA B KIIETKE, 0CO-
OcHHO Ha (DOHE MX M30BITOYHOTO MOCTYILIE-
Hus [5, c. 6].

6. KaeonozaBucumas teopus. B mporiecce
SHAOTENNANTBHOTO TPAHCIINTO3a JHIIOIPOTEH-
HOB aKTMBHOE y4YacTHE MPUHUMAIOT KaBEOJIbI
(JTokanbHBIC BISTYMBAHHS KIETOYHOW MeMOpa-
HBI, 00pasyouecs B pe3yabrare NojauMepu3a-
MU TPAHCIUTO3HBIX OEIIKOB KaBEOJWHOB) [4,
c. 28]. TpancuuTo3 ABJISIETCS OJHON U3 KITFOUe-
BBIX ()YHKITHIT kKaBeon. Ero HapyiieHus, Takue
Kak yBenundenue Tpanciurosa JIITHIT (arepo-
TeHHBIN MyTh) U YMEHbILIEHNE BBIBEIEHUS XO-
necrepuna c JIIIBII (anTuareporeHHslii myTh),
MIPUBOAST K Pa3BUTHIO aTe€POCKIIEpO3a.

7. OuporokcuHoBas Teopus. Hccneno-
BaHUS TIOCJTEIHUX JIeT IO3BOJSAIOT MPEATo-
JIOKUTHh BO3MOXKHOCTh YYacTHsl B Ipolieccax
pa3BUTHUSL aTepoOCKIepo3a 3HJOTOKCHHA KIle-
TOYHOW CTEHKM OakTepuii, H30BITOYHOMY 00-
Pa30BaHHUIO KOTOPOTO CIIOCOOCTBYIOT AUCOMO-
TUYECKUE M3MEHEHUS B KHIedHuke. B HopMme
13 TOJICTOTO KHUIIIEYHMKA B KPOBOTOK ITOTIAIaeT
JIUIIB HeOOBIIIOE KOTMYECTBO KUIIIEYHOTO JIH-
nononucaxapuaa (JIIIC), koTopelit HHAKTHBH-
pyercss KIEeTKaMH PETHKYJI03HJOTENHaIbHON
cucreMbl. OfHAKO NPH CTpecce, Pa3IMyHBIX
3a001eBaHMAIX HHOEKITMOHHOTO M HEMH(EKITH-
OHHOTO TE€He3a, NEHCTBHH HEOIArONpUATHBIX
IKOJIOTUYECKUX  (PAaKTOPOB NPOHUKHOBEHUE
JIIIC B cucTeMHBIH KPOBOTOK yBETHYHMBAETCH,
a (aKToOphl aHTHUIHAOTOKCHHOBOTO HUMMYHHTE-
Ta, HAaIPOTHUB, UCTOLIAIOTCS [7].

Kpome Ttoro, cymiecTBeHHOE TOBBIIICHHE
JITIC B KpOBU pPETUCTPUPYETCS Yy JINII, B paIln-
OHE KOTOPBIX Mpeodiagaet xKupHas numia. Be-
POSATHO, 3TO OTYACTH CBSI3aHO C YYacCTHEM JIH-
MUAHOTO (haKkTopa B MEXaHHW3MaxX TPaHCIOpTa
JIIIC u3 KuIeyHNKa B KPOBb U CIIOCOOHOCTBIO
JenoHupoBanus numnobwibHoW dwactu JIIIC
B )KUPOBOH TKaHU. Takxke (hakTopoM HU30BITOU-
Horo noctyruienus JIIIC aBasiercst nuctpodu-
YeCKHEe U3MEHEHHUs CIIM3UCTON C MOBHIIIEHUEM
e MPOHMLAEMOCTH, KOTOpbIE HAOIIOAAIOTCS,
HanpuMmep, npu anuTensHoM (Oonee 20 gHEH)
rojionanuu [7].

[Mocrymarormmit JIIIC moxeT crarh IpH-
guHOU Tak HazkiBaecmMoro CCBO (cunmpom cu-
CTEMHOTI'0 BOCIIAJIMUTEIHHOTO OTBETA), KOTOPBIii
MOYKET BHOCUTH CYILIECTBEHHBIN BKJIAJ B MPO-
rpeccUpoBaHue arepockieposa [7, c. 109].

8. CyllecTBEHHYI0 pOJIb B Pa3BUTUU
aTepocKiiepo3a HrpaeT XpPOHHYECKOe BOC-
najeHne, KOTopoe OOYCIOBIMBAeT SBJICHHE

ajgpTepanuu M npoiudepanuu  HIAOTEIIUO-
LIUTOB U TJIAJKOMBILICYHBIX KJIETOK COCY/a,
a TaKkKe aKTUBallMI0 Makpo(haroB HWHTHUMBEI
aprepuil. IIpu BoclalieHUHU U aTEpPOCKIEPO3e
B OTBET HAa CEKPEUHUIO MPOBOCHAIUTEIBHBIX
[IUTOKWHOB TEMaTOIMUTHl YCHJICHHO CHHTE-
3UPYIOT O€NKH OcTpoi ¢a3bl, HapUMeEp,
C-peaktuBHblii Oenmok. W mpu BocmaneHuw,
U IpU aTepocKiepo3e aAre3uss MOHOLUTOB
1 HEHTPO(]UIIOB HA MOBEPXHOCTH IHAOTEIH
MIPOUCXOIUT IIPU YUACTUHU OAHUX U TEX KE UH-
TETpUHOB [8].

Baxuoe 3HaueHHWe B pa3BUTHH aTepo-
CKJIepO3a MMEET UMMYHHBIH OTBET ¢ 00pa3o-
BaHueM aytoaHTuteln [9]. To ecTb, B OCHOBE
aTepocKiIepo3a MOXKET OBITh ayTOMMMYHHOE
BOCIIaJIEHHE B ciiydae oOpa3oBaHUS ayTOUM-
MYHHBIX KOMIUIEKCOB «JIUIIOMPOTEHH + aHTHU-
TEIo». DTU KOMIUIEKCHI 00pa3yroTcs, Korja
B pe3yaprare MOIU(UKAIMA U MEPEKUCHOTO
OKHCIICHUS] JIUIONPOTEUHOB HU3KOM IIOT-
HOCTH WJIM OYE€Hb HU3KOU IJIIOTHOCTH 3TH JIU-
MOTPOTENHBI MPUOOPETAIOT ayTOAHTUTECHHBIE
cBoucTBa. Ilomg BIMAHHMEM OKHUCIMTEIBLHON
Monu(UKAIIMK YCUJIMBAIOTCS aTePOTCHHBIC
cpoiictea JIITHIL.

BriBoaBI

TTonBoag UTOrH, MOKHO CKa3aTbh, YTO aTe-
POCKIIEpPO3 TPENCTaBIAEeT COOON TOTHITHOIIO-
ruueckuid mpoiiecc. HeBO3MOXKHO BBIJIETUTD
OOUH HyCKOBOﬁ MCXaHHU3M B €T0 IIaTOI'CHE3C,
TaK KaK B pa3BI/ITI/II/I 3TOTrO 3a6OHeBaHI/Iﬂ HpI/IHI/I-
MaeT y4acTHe MHOXECTBO (PaKTOPOB, KaX bl
M3 KOTOPBIX TPU ONPEACICHHBIX OOCTOSTEINb-
CTBaX CTaHOBUTCSA JHUIUpPYyOMmUM. [locTosHHO
MIPOBOMATCS HMCCIICTOBAHUS, PACKPBIBAIOIITIE
HOBBIC (DAKTOPHI PA3BUTHSI aTEPOCKIIEPO3a, J10-
IIOJIHAKOIIINUC y)Ke HNU3BCCTHBLIC. OHI/I ITIO3BOJISKOT
MOBBICUTh MOHUMAHUE aTeporeHe3a U, COOT-
BETCTBEHHO, YIAYYIIUTh YK€ CYyIIECTBYIOIIUE
WM pa3paboTaTh HOBBIE METOIIBI JICUCHHSL.

Hawnboee BaXXHBIMH TEOPUSIME Pa3BUTH
aTepoCKJIepo3a SBIAIOTCA HH(PHUIBTPAIHOH-
Hasl, TEMAaTOLEIUTIONIAPHAs, TEOPHUS «PEaKIuu
Ha MOBPEXKACHUE» U psaa Apyrux. B marorene-
3€ arepocKiepo3a BaXHOE 3HAYCHUE WTPAIOT
HapyIIeHHe JTUIMHTHOTO OOMeHa; TUChyHKITIS
SHAOTENMS, KOTopasi HaOIomaeTcs mpu apre-
pUATBHOW THUTIEPTCH3WH, caxapHoM auabere,
Ha (OHE THUIEPXOJCCTCPUHEMUM;, HACICI-
CTBEHHAs MPEAPACIIONOKEHHOCTh; UMMYHHBIE
HapyIIeHUs.

B mpodunaktuke arepockiepos3a KITtO-
YeBO€ 3HAUYCHHWE NPHHAMIC)KUT W3MCHCHHIO
o0pasa XKW3HU, HAMPABICHHOC HAa CHUKCHHUE
(haKTOPOB PUCKA 3TOM MATOJIOTHUH: OTKA3 OT Ky-
peHUsI, CHIDKEHHE W30BITOYHOW MacChl Tela,
aZicKkBaTHas (Qu3MYecKas Harpyska. Takke
B Tpo(HIaKTHKEe arepocKiepo3a OONBIIYIO
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pOJIb UTPAIOT HOPMAJIHM3ALHs apTEePUaTIbHOTO
JIABJICHUS M JTUMHIHOTO COCTABA MIA3MBI.
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OCOBEHHOCTH BJIUAHUA ITATOJIOT'MU BHYTPEHHHUX OPTAHOB

HA COCTOSIHUE POTOBOM NOJIOCTH
Becnajoa A.1O., YTpoouna U.U., Mokamepa Ex.H., Mokamesa EBr.H.

@I'BOY BO «Boponexcckuil 2ocyoapemeaentolii meouyurckuil ynueepcumem um. H.H. Bypoenxoy

Munszopasa P®, Boponec, e-mail: utrobinal 0@mail.ru

IIpoGnembl TPOQUIAKTHKY SIBISIETCS OAHUM U3 OCHOBOIOJIArAIOIIUX IPHHIHUIIOB B paboTe Bpaya-CTOMAToJI0-
ra. brnaronapst cBoeBpeMEHHOH AMArHOCTUKE YHAeTCS YCTAaHOBUTH Hadaslo 3a00JEBaHUS Ha caMOM IIEPBOM JTare
€ro PasBUTHS M MPOBECTH HEOOXOAMMOE JICYCHHE, YTO YMEHBIIIACT MPOLIEHT OCIOKHCHHI CO CTOPOHBI CTOMATOJIO-
ru4ecKoil maroyoruu B OymymeM. [loaTomMy narueHTaM Kakaplid pa3 Ha IIpHeMe y Bpada HeoOXOJHMO HallOMUHATh
0 Ba)KHOCTH NTPOMHIAKTUISCKOTO OCMOTPa KaXKJ(bIe IIIECTh MECSIIEB Aake 0e3 HaIM4us 5Kajio0 CO CTOPOHBI IIOJIOCTH
pra. YacTo manueHThl HTHOPUPYIOT MPO(UIAKTHKY CTOMATOIOTHYECKUX 3a00JIeBaHMil, IIIAHOBBIC OCMOTPBI M KOH-
TPOJIb THTHEHBI, IO3TOMY MOTYT SIBUTHCS HA IIPUEM YK€ C HaJIMIUeM OOJIbLIOro KOJIMYecTBa 3a00JIeBaHUi POTOBOH
TIOJIOCTH, a IOPOH U CO BCEBO3MOMKHBIMH OCIIOKHEHUSIMH, KOTOPBIe TpeOyIoT 6oJiee JUINTEIBHOTO JISUSHHUs], UTO T10-
HeceT 0oJIblLIMEe MaTepHaIbHbIC 3aTPaThl y’KE C UX CTOPOHBL. [10100HOE pa3BUTHE COOBITUII MOXXHO OBLIO OBbI U3-
Oexxarb IpU BOBpeMsI IIPOBECHHOI nmpo¢uiakTuke. OTHOLICHHE HO30JOTHI MOJOCTH PTa U HATOJOIHil BHYTPEH-
HUX OPTaHOB M CHCTEM 3aKJII0YAeTCs KaK B AUCPETYISIUH Hef{po-ryMOpalbHBIX, IMMYHHBIX, FeMOJHHAMHYECKHX,
OOMEHHBIX MPOLECCOB, TAK U B CABUrax MUKpOOHOICHO30B. COCTOSIHHE POTOBO# MIONOCTH U BHYTPEHHUX OPraHOB
U CHCTEM IPSIMO WIIM ONOCPEIOBAHHO BIMSIOT APYT Ha Jpyra Ioj JeHCTBHEM BHYTPEHHUX M BHELIHHUX YCIIOBHH.

KioueBble ¢JIOBa: CTOMATOJIOTHYECKASI maTrojaorus, 3a00/1eBaHus BHYTPEHHHUX OPraHoOB, IaPOAOHTHUT, Kapuec,

AHTHOKCHIAHTHasI CUCTEMaA

FEATURES OF THE INFLUENCE OF THE PATHOLOGY
OF THE INTERNAL ORGANS ON THE STATE OF THE ORAL CAVITY

Bespalova A.Yu., Utrobina LI., Mokasheva Ek.N., Mokasheva Ev.N.
Voronezh State Medical University named after N.N. Burdenko Ministry of Health
of the Russian Federation, Voronezh, e-mail: utrobinal 0@mail.ru

The problem of prevention is one of the fundamental principles in the work of a dentist. Thanks to timely
diagnosis, it is possible to establish the onset of the disease at the very first stage of its development and carry out the
necessary treatment, which reduces the percentage of complications from dental pathology in the future. Therefore,
patients should be reminded every time they see a doctor about the importance of a routine checkup every six
months, even without oral complaints. Often, patients ignore the prevention of dental diseases, routine examinations
and hygiene control, so they may come to the appointment already with a large number of oral diseases, and
sometimes with all sorts of complications that require longer treatment, which will incur large material costs on
their part. Such a development of events could have been avoided with timely preventive measures. The relationship
between oral cavity nosologies and pathologies of internal organs and systems lies both in the dysregulation of
neurohumoral, immune, hemodynamic, and metabolic processes, as well as in shifts in microbiocenoses. The state of
the oral cavity and internal organs and systems directly or indirectly affect each other under the influence of internal

and external conditions.

Keywords: dental pathology, diseases of internal organs, periodontitis, caries, antioxidant system

[IpobneMbl poUIAKTUKN SIBISIETCS O-
HUM M3 OCHOBOIIOJIATalolMX MPUHIIMIIOB
B pabore Bpaua-cromaromora [1]. bmaroma-
pPs  CBOCBPEMEHHOM [OUArHOCTHKE YOAETCs
YCTaHOBUTH Hadasio 3a00JieBaHUS HA CaMOM
MIEPBOM JTale €ro pa3BUTHS U MPOBECTH He-
00X0IMMOE JICYEHHE, YTO YMEHBIIAET IPOLICHT
OCJIO)KHEHHM CO CTOPOHBI CTOMATOJIOTHYECKOM
naronorud B Oynymem. [loatomy manuentam
KaXIplii pa3 Ha IpHUeMe y Bpada HEOOXOIUMO
HallOMUHATh O BaKHOCTH MPOPUITAKTHIECKOTO
OCMOTpa KaKJIbl€ IIIECTh MECSIIEB Jake Oe3 Ha-
JMYUsE Kalo0 cO CTOPOHBI TTOJIOCTHU PTa.

OnHolt M3 HEMaJOBaXKHBIX TEM, KOTOpBIE
BCE Yallle MOAHUMAETCSl B Cpee Bpadeh-Kiu-
HHIIUCTOB — OTO TMpobiemMa KOMOPOHMITHOMH
matojoruu [2, 3]. He ctouT 3a0wiBaTh O mMO-
IoOHOM Tematuke aisi 6ojee MOAPOOHOTO U3-

YYEHHS U IPAKTUKYIOIUM BpadaM-CTOMATOJIO-
ram [4]. CoBpeMeHHOMY JTOKTOPY HEOOXOIMMO
3HAaTh O BO3MOXXHOW B3aMMOCBS3HM MAaTOJIOTHU
BHYTPEHHHUX OPTaHOB U ITOJIOCTH PTa M BOBpe-
MsI HAIIOMHUHATH CBOUM ITallUCHTaAM O HCO6XO-
JIUMOCTH  JOITOJHHUTEIBHBIX 00CIeqOBaHUHA
Ipyu HAJIUYUU COOTBETCTBYIOUIUX CHUMIITOMOB
n xkano6. OdYeHb YacTO BPAYU-CTOMATOJIOTH
OYeHb CKOHIEHTPUPOBAHBI HA JICYCHUU TOIb-
KO POTOBO MOJOCTH U MOPOH MOT'YT YIIyCKaTh
Ba)XXHBIE MPHU3HAKK OoJiee CEephe3HOW IMaToo-
run. M3-3a 3TOTO yITyCKaeTcs BpeMs, KOTOpoe
IIAaIMUCHT MOTI' 6I)I IMOTPATUTH Ha JICUCHUEC YyI'PO-
JKaroIeN ero »KU3HU 3a00JIEBAHMNIA.

W3yveHne B3aMMOCBS3M MATOJIIOTHU POTO-
BOH TIOJOCTH W COMAaTHYECKUX 3a00JIcBaHUI
SIBIIICTCSI aKTyaJIBHOM POOIEMOiA, KOTOopast 3a-
TparuBaeT KaK Bpavya-KIMHUIIUCTA, TaK U Bpa-
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ya-cromarosiora [5, 6]. HaGmromaercst poct
KOJIMYECTBA BCEBO3MOXKHBIX COYCTAHHBIX 3a-
OoneBaHNM BHYTPEHHHUX OpPTaHOB M CHCTEM
M3-32 YBEIWYCHHUS YHCICHHOCTH TIOKUIIOTO
HAacCeJIeHUs, YTO B CBOIO OUYEPEIh BBI3BIBAET
U3MEHEeHMsI 0OMEHa BEIIECTB y MOJOOHBIX Ta-
LIUEHTOB, HAPYILIECHUS B UMMYHHOHU CUCTEME
U MUKpOUUpPKyIsaTopHOM pycie. I[logoOHas
BHYTPEHHSS TATONIOTHSI OKa3bIBaeT OTpHIIA-
TebHOE BIHMSHHAE HA COCTOSTHHE POTOBOH TO-
JIOCTH, IPOBOLIMPYET Pa3BUTHE Kapueca, THH-
TUBUTOB U NECPHUOJOHTUTOB H3-3a HAPYIICHUSA
KPOBOCHAOKEHHUSI 1 UMMYHHOH CHCTEMBI.

YacTto manMeHThl UTHOPUPYIOT mpodu-
JAKTUKY CTOMATOJIOTHYECKNX 3a00JIeBaHUH,
IJIAHOBBIE OCMOTPHI M KOHTPOJh THTHEHBHI,
[I03TOMY MOTYT SIBUTBHCSI Ha MIPHEM YK€ C Ha-
JTUYreM OOJBIIOTO KOJMYECTBa 3a00JIeBaHUM
POTOBOM MOJIOCTH, @ TOPOH U CO BCEBO3MOXK-
HbIMH OCJIO)XKHCHUSIMHU, KOTOPBIE TpPEOYIOT
0oiee UIMTENBHOTO IIEYCHHUS, YTO IOHECET
OonpIiue MaTepualbHBIE 3aTpaThl YK€ C WX
ctopoHsl. [TomoO6HOE pa3BuUTHE COOBITHIT MOXK-
HO ObUTO OBl M30eXKaTh MPU BOBPEMS TPOBE-
JEHHOW POQHIIaKTHKE.

MHOTHX MalUEeHTOB C HAJIMYUEM COue-
TaHHOHW MAaTOJOTHUU Bpadd OOIIeH MpPaKTHKU
4acTO HE MPEeXyNpexIand O BO3MOXKXHOCTH
Pa3BUTHS TATOJOTHU CO CTOPOHBI POTOBOM
nosioctu. [lomo6HBIE 00CcTOSATEIRCTBA HEOMA-
TOMPUSITHO CKa3bIBAIOTCSI HA YPOBHE HH(OP-
MHUPOBAHHOCTH OOJBHBIX W WX MOTHBAI[UH
K TIOCEIIEHUI0 CTOMATOJIOTHYECKUX KIIMHHK.
[lomoOHBIe mManWeHTHl B TEPBYI OdYepensb
HY’XKJIal0TCSI B CBOEBPEMEHHOHN KOHCYIIBTAIlUU
C MOCJICIYIONINM JICUCHUHU y Bpada-cTOMAaro-
Jiora, Tak KakK 3TO IIO3BOJIMT CHH3UTH KOJIU-
YECTBO CEPHE3HBIX OCIOKHEHHIH CO CTOPOHBI
HE TOJBKO CTOMATOJOTUYECKOW IaTOJIOTHH,
HO Y BHYTPEHHUX OpPraHOB, KOTOPbIE 3aBUCST
OT 3I0POBBSI MOJIOCTH PTa.

B 10 e BpeMs BOBpeMsl TUarHOCTUPOBaH-
HBIC MMATOJIOTMU HE TOJILKO POTOBOM MOJIOCTH,
HO U BHYTPEHHHMX OPraHOB, U IMOCJIEIYOIISe
3a 3TUM OOCTEIOBaHHE Yy COOTBETCTBYIOIINUX
CIEIMAIUCTOB MOXKET OOJNETYUTh U YCKOPHUTH
[IOCTAaHOBKY TIPaBWIBHOTO [WMAarfHo3a, OKa-
3aTb MMOMOINb B JICUCHWM M YIYy4YHIUTH Ka4de-
CTBO JKM3HU IMAIUCHTA, a TAKKEC YMCHLUIUTDH
Harpy3Ky Ha CIICIUAIH3UPOBAHHBIC OTJIENe-
HUS OOJILHUII.

OnHol M3 HEMAJIOBaXHBIX MPOOJIEeM OCTa-
eTcs TpodMIakTHKa 3a00JICBaHUA POTOBOI
nojoctu 'y aereit [7, 8]. Bpauy Ha mpueme
CTOUT HAIIOMHUHATL POAUTCIIAM O BaAXHOCTHU
CBOCBPEMEHHOIO JICYCHUSI CTOMATOJOTHYE-
CKOM ITaTOJIOTHH Y MX JIeTeH, TaK KaK He BOBpe-
M JTAArHOCTUPYEMbIe W3MEHEHHs B TIOJOCTH
pTa MOTYyT TOBJEYh 3a COOOW Cephe3HbIE IO-
CJIEJICTBHSI YK€ CO CTOPOHBI BHYTPEHHUX Opra-
HOB. [To00HBIE OCIIOKHEHUSI MOTYT 3aJI0KUTh
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OCHOBY AJIS TSKEJIOM COMAarM4ecKOM Maroio-
UM B OyaynieM U HeONaronpusTHO CKa3aThCs
Ha KaueCTBE U MPOJOLKUTEIBHOCTU >KU3HU
MAalUEHTOB IE€TCKOTO BO3pPACTa.

Psin OTKpBITUH, COBEPIIEHHBIX B IMOCIE-
Hee BpeMs, MOBBICHJI YPOBEHb JMAarHOCTH-
KM KaK MaTOJIOTHH BHYTPEHHHUX OPTraHOB, TaK
U pOTOBOU MOJIOCTU. Teneps B CBOIO O4YEpPENb
BpauaM-KJIMHULKUCTAaM CJEIyeT BECTH IIpo-
CBETUTENBCKYIO pabOTy Cpeau CBOMX TalreH-
TOB, TEM CaMbIM IOBBIILIAS YPOBEHb KayecTBa
OKa3bIBAEMON MMM CHELUAIU3UPOBAHHON I0-
Morm. Bens Bpagyam BaKHO MOMHHUTH O TOM,
YTO HYKHO HE TOJBKO YMEJO JICYUTh YXKE BO3-
HUKIIIee 3a00JIeBaHNe, HO M TTOCTOSIHHO IPOBO-
JUTH IPO(PHUIAKTHUKY BO3MOKHOHN MAaTOJIOTHH.

Ilenr wuccnenoBaHusA: NIPOBECTH AHAIN3
JIAaHHBIX JUTEPATYPHBIX MCTOYHUKOB, B KOTO-
PBIX paccMaTpUBaeTCsl B3aUMOCBS3b MEXIY
COMaTHYECKUMHU 3a00JICBAaHUSMH U MATOJIOTH-
el poToBOW 00acTH, YTOOBI COCTABUTH Kpart-
KWW JTUTEPaTypHBINA 0030p IS Bpadeil ooOmieit
MIPaKTUKHU U CTOMATOJIOTOB.

MarepuaJjibl 1 MeTOAbI UCCJIEOBAHUS

brima mpoananm3upoBaHa Hay4yHas JIH-
Teparypa, B KOTOPOW OIMCHIBAJIOCH BIUSHUE
MATOJOTUU TIOYEK, SKEeNyAOYHO-KHUILIEYHOTO
TpakTa, 3a00JIEBaHUI OPraHOB BHEITHETO [TbI-
XaHHS U caxapHOTo quadeTa Ha COCTOSTHHE TI0-
JIOCTH pTa.

Pesyabrarsl HcciienoBaHus
H UX 00Cy:K/IeHue

OCHOBHBIMH IPOOIIEMaMU MAITUEHTOB C Ta-
TOJIOTUSIMU BBIJICIIUTEIBHON CUCTEMBI SIBIISIOT-
cs HapylieHus: (QyHKIMA CcepAla U COCYIOB,
CEKpeINH SHIOKPUHHBIX JKeJe3, MOBHIIIEHUE
pUCKa pPa3BUTHA HWHQEKIMOHHBIX 3a00JIeBa-
Huil. Tedenne 6one3HN COCOOHBI YXyAIIUTH
U XpOHUYECKHUE M3MEHEHHUS IPOIIECCOB, MPO-
HCXOIIAIIUX B POTOBOM MOJOCTH. Y JaHHBIX
OOJBHBIX 3a4aCTyH0 CTpajaeT TUTHWEHA II0-
JIOCTH PTa, YTO MOXKET CKa3aThCsl Ha TEYECHUU
3a00JIeBaHNI CHCTEMBI BBIACIICHHS, CTUMYIIH-
pOBaTh TaKWe OCJIOXHEHUS, KaK WH(EKIINOH-
HBI 9HIOKapIUT, CENTHUIICMHUIO, OTMHpaHUE
U OTTOp:KEeHHE TpaHcmantara. Wccnemoa-
HUSl OTMEYAIOT TIOBBIIICHHBIH PUCK TATOIOTHI
TBEPIbIX TKaHEW 3y0OB, CIM3UCTHIX 000JIOYEK
JleceH, A3bIKa U MATKOTO Heba y JHIl, cTpajaa-
IOIIMX XPOHUYECKON IMOYEUHOW HEI0CTaTou-
HocThio (XIIH), uto Tpebyer Oonee wacToro
HAOIONIEHUS] Y CTOMATOoJIora, a MMEHHO 1 pa3
B Tpu Mecsua [9, 10].

Bo Bpems ocmoTpa Bpad-CTOMATOJIOT
CIOCOOEH BBISIBUTH XapakTepHBIE HW3MEHEHUS
KOXKHBIX ITOKPOBOB Y TMAIlMEHTa C MATOJIOTHEH
noyek. Koka OnemHasi, BO3MOXKHO ITOTEMHE-
HUE OTICNIBHBIX YYaCTKOB TENa U JIUIA, OTMe-
YarTCS CCAIUHbI, TOBEPXHOCTHBIE PaHBI, TaK
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Kak OOJIBHBIX 3a4acTyl0 OECIIOKOUT 3y[ BCIel-
CTBHE HAKOILJIEHHMsS Ha IMOBEPXHOCTU MHKpO-
KPUCTAIJIOB KaJbIlus u hocdara.

Bo3MoxHBI O0JIeBBIE Oy TIIEHHS B 00JIACTH
CIIM3HUCTHIX 000JI0YEK SI3bIKA, ECEH, UX KPOBO-
TOYMBOCTh, KCEPOCTOMUS, U3MEHEHHE BKYCO-
BBIX OLIYIIEHUH ¥ HEMPUATHBIN 3amax 30 pra.
Cpenu NpuyYMH yMEHBLIEHUS WIH NpeKparie-
HUS CIFOHOOT/IETICHUS TIPU TATOJOTHAX TIOYeK
BBIETISIIOT HapylIeHus OajaHca >KHIKOCTH,
HaTpus M Kallus, BO3pacTaHWE aHTHOTEH3WHA
IT n BazompeccHuHa, YBEIINUEHUE COACPKAHUS
kapOamu/a B I1a3Me KPOBH, POTOBOE JIBIXaHUE
Y CHAJIOICHTUTHI.

VY NanueHToOB C XPOHUYECKOM MOYEUHOM
HEJOCTAaTOYHOCThIO Ha ()OHE Tepamuu Ha-
OMIOMAtOTCSl TOBPEXKACHHUA DHIOTEITHAIBHBIX
KJIETOK KPOBEHOCHBIX COCYIOB, TPOMOOITUTO-
MaTHH, YTO OOBSICHIET KPOBOTOYMBOCTDH JAECEH.

B cnroHHBIX Kene3ax BO3pacTaeT KOHIIEH-
Tpamus MOYEBUHBI, KOTOpas PaCHIETUIIETCS
C BBIJIEJICHHEM aMMHaKa, y OOJIBHBIX MTOBKIIIA-
€TCsl yPOBEHb JAWMETHII M TPUMETHII aMUHOB,
MOSABJISIETCS] HEMPHUATHBIN 3aMax U30 pTa, BKYC
ynorpebnsieMoll mHIIM W3BpauieH. [Ipuuem
BOCIIPUATHE CIAAKOTO U KHUCJIOIO MCKAXKaeTCs
ropaszo 0oJbliie, YeM TOPHKOTO U COJICHOTO.

[Ipu nTUTETFHOM reMoaraIi3e BOSMOXKHO
MTOBPEXACHNE COCOYKOB s3bIKa. Ha moBepxHO-
CTH BBIABIISIOTCS y3€JIKH JKEJITOBATOTO I[BETA,
00beM opraHa He YBEeJIHYMBACTCS.

[Ipu Gone3Hsax moyex Ha sI3BIKE MOXKHO 3a-
METHUTh HaJIET, IPOSBJICHUS HAPYIICHUHA THTa-
HUS CIIM3UCTOM 000JI0YKH, HAapUMeEp, IECKBa-
MaTHBHBIH TJIOCCHT, a TaKXe XPOHHYECKYIO
TUNEePTPOPHUI0 HUTEBUIHBIX COCOYKOB (Uep-
HBII BOJIOCATHIHN SI3BIK).

Bo Bpems Tepanuu XpOHHYECKOH Ioued-
HOM HENOCTAaTOYHOCTU MPUMEHSIOTCS JeKap-
CTBEHHBIC CPENCTBa, TOPMO3sImmue peadbcopO-
LU0 BOJBI W COJIEH, a Takke OJIOKHpYIOIne
OeTa-aipeHOPELIETITOPHI, YTO 3a4acTyIO BeJET
K XPOHHYECKHUM BOCHAIUTENBHBIM 3a0oiie-
BaHMSIM KOXH U CIHM3UCTBIX obomouek. [Ipe-
maparel, 00ECMEeUnBAIONINEe WCKYCCTBEHHYIO
MMMYHOCYTIPECCHIO, IIPOBOIUPYIOT JIEHKOILIa-
KUHM W pa3BUTHE TPUOKOBHIX WH(pEKIHH. B mo-
JIOCTH PTa M Ha KOXKHBIX MOKPOBAaX IMOSBIIAIOT-
Csl paccessHHbIE OTIIOKECHHUSI OENIoro, PHIXJIOro
BELIECTBA, TaK HAa3bIBAEMBIH «ypEeMUYECKUI
vHE», BCIEICTBUE HAKOIUICHHS KPHCTaJUIOB
MOYEBHHBI HA TIOBEPXHOCTH dmuTenus. Yacto
npu XITH B momoctu pra HabIIOMAIOTCS CHITIb,
BOCHAJIEHUS, KPOBOM3IIUSAHUS U3-3a AUC(PYHK-
UM ¥ CHIYKEHUS KOJIn4ecTBa (POPMEHHBIX dJie-
MEHTOB KpPOBH.

SATporeHHOEe TOJABIIEHWE WMMYHHTETa
CIOCOOCTBYET CHI)KEHHUIO (DaKTOPOB 3alUTHI
B CIIM3HUCTBHIX O0OJIOYKAX, YTO MOBBIIIAET PH-
CKM Ppa3BHUTHSI BHUPYCO-CBSI3aHHBIX OITyXOJeil
U MaJIUTHU3AIUH.

V manueHToB C AMATU30M B Bo3pacTe 35-
50 ;eT 3a4acTyr0 BBIABIISIIOTCS PAKOBBIC I10-
pakeHusi, OONE3HEHHBIE S3BBI-YPEMUUYECCKUI
CTOMATHUT, Pa3BUBAIOIIUIACS BCIEACTBHE MTOBHI-
[ICHHUS YPOBHS MOYEBHHBI B CHIBOPOTKE KPOBHU
Oostee yem Ha 150 Mr/mi.

Takum 00pazoM, y OONBHBIX C XPOHHYE-
CKUMHU 3a00JICBAaHUSMH MOYCBBIJICIIUTEIBHON
CHUCTEMBl ypeMHUYecKas WHTOKCHKAIHS CIIO-
co0HA CTUMYIUPOBATh Pa3IMYHbIE TATOJIOTHH
B ITOJIOCTH pTa [9].

IIpu BBISIBIECHUU MIPUYMH IIOPAXKECHUSI CIIU-
3UCTBIX 00O0JIOYEK NEeCeH, MIeK, I'y0d M s3bIKa
cleayeT oOpaliath BHUMaHUE, YTO OHU TECHO
CBSI3aHBI C 3200JIeBaHUSIMU THIIEBAPUTEITHHOMN
CHCTEMBI, a OTKPBITHE CIIMpaNeBUIHON OakTe-
pPUH B CIIM3UCTON 00OJOYKE JKETy[IKa, IOl Ha-
3panueM Helicobacter pylori, u3mMeHusI0 mipe-
CTaBJICHUC O MMPUYMHAX UX BOSHUKHOBCHUS.

Hapymienuss B cocraBe HOPMAalbHOW MH-
KpO(QIIOphl 4eI0oBeKa WUTPAIOT BEIYIIYHO POIh
Y MIPOUCXOJAT IO BIUSHUEM (HaKTOpOB, Gop-
MUPYIOIIUXCS B MOJIOCTU PTa, K HUIM OTHOCST
PEIKYI0 CaHAlWIO, KAapHO3HBIC TOPaKEHUS
TBEPABIX TKaHel 3y0OB, THUIO- U TUIIEPCEKpe-
IIUIO CIIOHHBIX XKeJe3, 3a00JeBaHusI BUCOYHO-
HIDKHEYEIIOCTHOTO CyCTaBa, a TAK)Ke aHTHOAaK-
TepuanbHyto Tepanuto [11].

bakrepuu B mporiecce KU3HEACATETbHOCTH
MpHOOPETAIOT BUPYJIECHTHOCTD, U3 POTOBOM IO~
JIOCTH TIOMAJA0T B IPYTHE CUCTEMBI U B OIIPe-
JICJICHHBIX YCIIOBUSIX CTAHOBSITCS MATOI'CHHBI-
MU B OTHOIIICHHH HEKOTOPHIX OPTaHOB.

Kak moxazanu uccienoBaHusl, HApyIIeHUs
CITFOHOOT/ENIEHUS, OTE€YHOCTh, CINIAXXEHHOCTH
COCOYKOB SI3bIKa YacTO COMPOBOXKIAIOTCS Ha-
pylIieHrneM (QYHKIMHA HIKHAX OTAEIOB MHUIIIe-
BapUTEIbHON CHCTEMBI.

V3meHeHNsT B POTOBOHM MOJOCTHA 3aBUCHT
OT JUINTENBHOCTH W XapakTepa TeueHUs 3a-
oonesanus JKKT. Ilpu HemocTarodHOCTH Ce-
KpEIHHU JKETYITOYHOTO COKAa BO3MOXKEH HAJIET,
OTEK, aTpO(usi COCOYKOB CIM3UCTON 00OJIOUKU
s3bIKa. [ MnepanuaHbpIil TaCTPUT BBI3BIBAET TH-
neprpoduto cocoukoB. CINHM3UCTBIE 0OOIOYKU
MTOJIBEPTAIOTCS MOPAKEHUSIM W TIPU XPOHHYE-
ckoM ractpure. Hambonee qacto BcTpeyaroTcst
CTOMATUTBI, KPACHBIN IIJIOCKUH JINIIAH, pexe —
XEMIUTBL U OporoBeHusl. MI3MEHSI0TCS U CHHU-
JKAIOTCS BKYCOBBIC OIYIIICHUS.

Y OGONBHBIX C SI3BEHHBIM aHAMHE30M IPU
OCMOTpE 3a4acTyl0 BBISBIISIETCS| THHTHUBHUT, B
epuo; 00OCTPEHU OCOOCHHO BBIACIISIOTCS
TUIEPEMUS B OTE€YHOCTD CIIM3UCTHIX 000JI0UYECK
POTOBOM MOJOCTH.

OcMoOTp MOJIOCTH pTa MalueHTa, CTpaja-
IOIET0 XPOHUYECKOH (OPMON racTpuTa, BbI-
SABIISIET, YTO CIU3UCTas OO0OJI0OYKa TIOIOCTH
pra (COIIP) umeet GreaHO-PO30BYIO OKPACKY
U PaBHOMEPHOE YBIAXXHECHUE, BECTHOYISIp-
Has 4aCTb €€ MCTOHYCHA W T'UIICPEMHPOBAHA,
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a B obiacTu KpacHOW KalMbl ry0 oHa oporo-
BEBACT U OTIICIYIIMBACTCS, YTO MPOSBISACTCS
B BHJIe 00pa3oBaHMs YENIyeK, Ha sI3bIKE Ha-
OmonaeTcs yBenndeHne TpHOOBUIHBIX COCOY-
KOB, JIECHBI KaTapaJbHO BOCIIaJICHBI, 0COOCHHO
B 00acTu nepeaHel rpynimsl 3yOoB, B pe3yib-
TaTe 4ero Mporpeccupyer NeCTPyKLHUs JAecHe-
BBIX COCOYKOB M 00pa3yIoTCsl MaTONIOTHYECKUE
JIECHEBBIC KapMaHBbI, IJIe CKaIUTMBACTCS 3yOHOH
HaJIeT, IPeBpallasch B KaMHH.

S13BeHHas 0OJE3HB JKENy[AKa W JIBEHAAIa-
TUTIEPCTHON KHIIKH MMEET MOXOXKYIO0 KIWHU-
YECKyl0 KapTHHY B POTOBOM IOJIOCTH C XpO-
HUYECKUM TacTPUTOM Ha (OHE CHIKCHHOM
CEKpeIMH COJSHOW KHUCIIOTHI, B YaCTHOCTH:
IUIOXO OTAESeMBIN HaleT CIWHKW S3bIKa,
arpousi JTHCTOBHIHBIX COCOYKOB SI3BIKA,
yBenmaena miotHocTh COIIP u ee mBeT mo-
KeT OBITh OT HOPMAJILHOTO OJIEAHO-PO30BOTO
JI0 IIMaHOTHYHOTO M cuHIomHoro. Ilpu code-
TaHUU HO30JIOTHYECKUX (hopM 3a00ieBaHUi
B POTOBO TOJIOCTH U BOCTIAUTEIHHBIX HO30-
noruil JKKT B kJIMHUYECKOW KapTHUHE MOJIOCTH
pTta OynyT MPUCYTCTBOBaTh TaKHE CHUMIITOMBI,
KaK: OTeK MATKUX TKaHEll, B CIIEACTBHE YETO
MOSIBIISIFOTCSL OTIIEUATKH 3yOOB Ha JiaTepalib-
HBIX TIOBEPXHOCTAX SI3bIKAa W IEKaX, THUIEpe-
muss COIIP, kcepocTomus, PBIXJIBIH OCBIi
HajeT, rpuokoBas uHpekusa. Takum oO6pazom
onpexensercs, yto npu naronorusx XKT cra-
TUCTUYECKH HauboJiee 4acTo BCTPEUAIOLIMU-
csi cumnromamu Oyayt sBisthes otek COIIP,
TUIepEMHUS, HAJIET U KaTap CIU3UCTON 000104-
KU geceH [12].

['moxkokopTHKOCTEpOUIBI,  Ha3HAYaeMble
JUIST TIPOTUBOBOCIIATUTENILHON Tepamuu bBA,
YMEHBIIAIOT CKOPOCTh U KOJIMYECTBO 00pa3o-
BaHUs CIIOHBL. DTO SBISAETCSA (PAKTOPOM CIIBU-
ra pH B KucIyr0 CTOPOHY B AECHEBBIX U IOJI-
JIECHEBBIX OTIOXKEHUSIX, a, CIEI0BaTeIbHO,
Y YBEITUYEHUS KAPUO3HBIX TOPAKEHHA.

CyIopO’KHBIE PACCTPOMCTBa, MapalnyH,
JENPECCUBHBIN CUHIPOM, CHUHAPOM HEIOCTaT-
Ka BHUMaHus, (HoOHH-HapylIeHus B QyHKUU-
onnposannu IIHC u ncuxuueckue paccTpon-
CTBa TPUBOMAT K CHIDKEHHUIO IIOKa3aTeneit
TUTHEHNYECKIX MHIEKCOB mosiocTH pra (Bu-
HorpasoBo, ®enoposa-Bonogkunoii, PHP,
I'pun-Bepmuiuinona u T.0.) M TKaHeH mapo-
nonra (PMA, CPITN u T.1.), BIUSIOT Ha WH-
TEHCHUBHOCTh M PAaCIPOCTPAaHEHHE Kapueca.
CrereHb TsDKECTH 00JIe3HN ANbIrefiMepa Koc-
BEHHO OTpenessieTcs CTaJneld BOCIaIUTEIh-
HBIX TPOLIECCOB B TKaHAX MapoJIOHTA: MOBHI-
LLIEHHOE CoJepKaHue UHTEPIEUKUHOB [ u VI,
®HO ycunuBaroT BOCHAINUTENBHBIE POLIECCHI
B KOPKOBBIX CTPYKTYpPax TOJIOBHOTO MO3Ta.

Jetn, uMmeromue TeHeTHYeCKue Hapyle-
HUS, B YAaCTHOCTH JPETaHOINTO3, HAXOMATCS
B IpyTIINE PHCKa pa3BUTHS BOCTIAJIUTEIHHBIM 3a-
OoJieBaHUAM TKaHeH nmapojoHTa. Takxke 3To 3a-
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0oyieBaHME MOXKET BBI3BIBATh KaK OCTPBIN, TaK
Y XPOHUYECKUH MYIIBITUT, KOTOPOMY B OOJIbIIIEH
CTETIeH! TOJBEPKEHBI TOCTOSHHBIE OOJbIINE
KopeHHbIe 3yObl. HO 3Ta B3aMMOCBSI3b MOXKET
pa3BUBaThCSA U B OOpAaTHOM HANpaBICHWU: TIe-
PUOJOHTUTHI C XPOHUUYCCKUM TECUCHHEM CIIO-
COOCTBYIOT BOBHUKHOBEHUIO aHEMUH.

BcenenctBrue kapmo3HBIX IPOLECCOB, Ha-
pyuieHus QyHKIUI jKeBaTEIbHBIX MBI, BH-
COYHO-HIDKHEUETIOCTHOTO CyCTaBa, aJCHTHUH,
a TaKke OMMOOK B OPTOIEAMYECKOM JICUEHUHN
BO3HUKAET JKeBaTelbHas HEJOCTaTOYHOCTb.
OHa sBIsieTCSl MPUYMHOM TIOXO pa3MeNbueH-
HOW IUINHY, HAPYIICHUs 00pa30BaHUs MUIIEBO-
ro KOMKa 1 00paboTKu ero cimoHOW. Bee st
HEIOCTaTKH J>KeBaTeIbHOW (YHKIUK TPHUBO-
JAT K TIOCTYTUICHHUIO B YKEITYyI0YHO-KUIIICIHBII
TPaKT HE W3MEIBFUCHHOW MHINHU, YTO SBISETCS
(axTOpoM 11 BOSHUKHOBEHHS OCTPOTO B XPO-
HUYECKOTO TacTPUTA, KOTOPHII MOXKET NMEePEHTH
B SI3BY JKEJTY/IKa U IBEHAAIATUIICPCTHON KUTIIKU
Paznuunble kmuHUYECKHe (HOPMBI TaCTPHUTOB,
si3BeHHass Oonesnpb skenynka u [IIK, remarn-
THI, IIAPPO3 TICUCHU, TAHKPEATUTHI BHI3BIBAIOT
HapyuieHus: OeJIKOBOTO, JKUPOBOTO, YIJIEBOJI-
HOTO, MUHEPAaJIbHOrO OOMEHOB, a TaKXKe IpH-
BOJIIT K TUTIOBUTAMHUHO3aM M aBUTAMHHO3aM,
YTO WIpaeT BAXHYIO pojb B (pOpMHUpPOBAHUHU
nucTpoduii 1 BOCTIANICHHI: KaHIU03HBIA CTO-
MAaTHUT U aHTYJISIPHBINA XEHIIUT.

ITamuenTtsl, uMmeromue B aHamHeze CC-
MAaTOJIOTUU, B HE3aBUCHUMOCTH OT BO3pacTa
HAXOJATCS B TPYIIIE PHCKa MO paHHEH more-
pu 3y0OB M YBEIMYEHHWIO arpecCHBHOCTH Ka-
pueca. VcTroHdeHHWE SHIOTETHAIBHOTO CIIOS
COCY/IOB, SIBJISIFOIIEECS MPU3HAKOM M HayajIoM
aTepoCKiepo3a, BCTpEYaeTcs Jalie Mpu mnapo-
noHtutax. [Ipu 3TOM MUKpPOOPraHU3MBI IECHE-
BBIX KapMaHOB IPH OMpPEICIEHHBIX YCIOBUIX
MOTYT BBIJENATHCS B OOIINH KPOBOTOK U BBIpa-
0aThIBaTh TOKCHHBI, YTO MPHUBENET K JECTPYK-
TUBHBIM IIpOIleccaM B SHIOTENINU COCYAOB,
BTOPUYHO BIIMSISL HA GOPMUpPOBaHUE (HaKTOPOB
pucka MbC, M u uHCynbTOB.

Nmeercs HEocniopuMast CBSI3b MEXILy CTO-
Matosioruaeckumu oonesasvu u CJ1 [13]. CI
B CTaJAWH JEKOMIICHCALMN OTATOIIAET KapH-
O3HBIE TIPOLECCHI, 3a00JIeBaHUsI TIEPHOIOHTA,
cuanoaeHutsl, narojgoruu COIIP u Bocmanm-
TETbHBIC OPAXEHUS TKaHEeH mapoaoHTa. B3a-
UMHO MHUKPOOBI JIECHEBBIX M MapOIOHTAIb-
HBIX KaPMaHOB HapyIIalOT KOHTPOJb TITFOKO3bI
T1a3Mebl, yTsokensst pazsutue C/I.

3a0oneBaHus MapolOHTa B XPOHUYECKOM
(dopMe CHIKAIOT KJICTOYHBIH WMMYHUTET,
YTO BBI3bIBACT 00pa30BaHUsI OMOJIOTHIECKY aK-
THUBHBIX BEILECTB, TAKUX Kak MHTepiaeilkuH 11,
uaTepneiikua X, ®HO, uro sBisetcs dakro-
POM pHICKA TOPAKESHHUS SHAOKPUHHBIX OCTPOB-
koB Jlanrepranca IDK, mpuBoas K HapylIeHUIO
00pa30BaHUsl TOPMOHOB MOKEITYJOYHOMN Ke-
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JIe3bl, B YaCTHOCTH, MHCYJNHA, YCTPAHSIOIIETO
runeprukeMuto [5]. IlapomoHTHT-0TATOmMAKO-
il (akTop aTepoCKIEPOTHIESCKUX IPOIec-
COB WJIM MICTOYHUK BO3HHUKHOBEHHUS OCIIOXKHE-
HUH: H3bA3BIICHUS, KPOBOTEUEHHS UITH Pa3phIBa
aTepOCKICPOTUYECCKOM OJISIIIIKH.

Bocnanenne HOCUT pacrnpocCTpaHEHHBIN
XapakTep, AJs1 KOTOPOTro XapaKTepHO BBIAEIE-
HUE€ B KPOBb U JIPYTHE CPEAbl OPTaHU3Ma Me-
IUATOPOB BOCIIAJICHUS, TAKUX KaK WHTEpIIeH-
KUHBI, THCTAMHUH, CEPOTOHUH, OpaaWKWHUH,
BemectBo P u np. Ilpu cucreMHoMm Bocma-
JICHUH TIPOUCXOJUT M3MEHEHHE creruduye-
CKMX NOKazarenel (MapKepoB), YTO MOXKHO
WCIIONIB30BaTh I OLEHKH (ha3bl BOCIIANU-
TEJIBHOTO TIpoliecca: B HAYaIbHOM TEPUOJIE
yBennuuBaetcs: C-peakTUBHBIN Oenok. M3me-
HEHHUE 3THX TMOKa3aresieil Mo3BoJsSeT MPOTHO-
3UpoBaTh pUCK paznuuHbix CC-maTtonoruu,
a TakXe CMEPTHOCTH OT 3THX NaTOJIOTHM.
C-peakTuBHBIH O€IOK B COYETaHHH C CH-
CTEMOW KOMIUIIMEHTa MOXKHO OOHApYXUTh
B CBEXHUX aTEPOCKIEPOTHYECKUX OJsIIKax
B cTaauu arepomaro3a. DepMmeHT-Mapkep
BocniasieHusi MIIO cunTe3upyercsi B OenbIX
KJIETKaX KPOBH M y4acTBYET B Pa3BUTHH BOC-
MaUTENbHBIX PEAKIUN U OKUCICHHUH, KOTO-
pble BXoAsT B mopounbiil kpyr MBC.

@®epMEHT MeTaJUIONPOTENHKWHA3a yda-
CTBYET B pa3pyLICHHH BEIIECTBA arepoMaro3-
HOW OMNSIIKH, BBI3BIBAas OCJIOKHEHHS arepo-
CKJIEp03a B BHUJIE U3bA3BICHUS, KPOBOTEUEHHS
Y pa3pyIIeHUs aTepOCKICPOTHIECKOM OIIAIIKHY,
YTO SBJSIETCA IIPEIPACIIONATAFOIINM COCTOSTHH-
eM g CC-maromormid. [Ipn CC-matonorusx
Oy/lyT yBEJNMYEHBI TaKXKe: MHTHOUTOPBI IMPO-
TEMHKHHA3, ()AKTOpbl CBEPTHIBAHUSI KPOBH,
(docdomunaza A2, MHTHOUTOPHI ITUTOKUHOB,
nHTepneikuH VI, CD-40, meHbIIel 10 CpaBHE-
HHTO ¢ C-peakTHBHBIM OeTKoM, (pepMEHTOB Me-
TaJUIOIPOTENHKWHA3BI ¥ MHEJIOMEPOKCHIA3HI.
B octpoit craguu mapogoHTUTa HaOIOnaeTcs
MIOBBILIEHUE YPOBHS MEANATOPOB BOCHAJIEHUS,
TaKUX KaK: WHTEpJICHKHUH-I, WHTepIeHKHuH-
VI, untepneiikun-VIII, C-peakTuBHbI Oenok
u ®HO. Or1o saBisercsa (hakTopoM maToreHesa
CepIeYHO-COCYIUCTHIX MAaTOJIOTHHA, OMUCAHHO-
ro BeIme [ 14].

Hauano BUWY-undeknuu, kak MOpaBuio,
00HapyXMBalOTCs B moyiocTu pra. Ilopaxenue
COIIP c oOpazoBanueM adT CBUACTEIHCTBYET
o 3aboneanmiax JXXKT, a moBwlmenne KpoBo-
TOYMBOCTH MOXKET OBITH CHMIITOMOM IIaTOJIO-
run KpoBu. Hawano cuctemMHoro ocreonoposa
TaK)Xe MPOSABIAETCS B MOJIOCTH pTa: IECTPYK-
LUl KOCTHOM YacTH M CTPYKTYpHI ajbBEOJISp-
HBIX OTPOCTKOB.

NvmyHOnepuIMTHRIE COCTOSHHUS  Opra-
HU3Ma IPeapacIoiaraloT K CHCTEMHOMY pac-
MIPOCTPAHEHUIO MUKPOOPTaHU3MOB H3 POTOBOI
MOJIOCTH B OO KPOBOTOK, BBI3bIBas OakTte-

pHanbHbIe 3a001eBaHU BHYTPEHHUX OPraHoB,
B YacTHOCTM HWH(DEKUUOHHBIA SHIOKAPIUT
[15]. Ho npyrue opraHbl U CUCTEMBI, a TAKXKE
Teparnus 3a00JIeBaHUI ATHX OPTraHOB M CUCTEM,
Hanpumep, KKT HapymaiooT ecTeCTBEHHYIO
MHUKPO(]IOpY pPOTOBOM MONOCTH M U3MEHSIOT
00BbEeM CaTUBalHH.

®dakTOopaMH pHCKa BBICOKOH WHTEHCHUB-
HOCTH Kapueca B JIETCKOM BO3pacTe MpeAro-
JIOXKUTETHHO SBISIOTCA AETH C HU3KUM BECOM
Y IETH POJIBI KOTOPBIX OBLITO IPOBEACHBI ITyTEM
KecapeBa ceueHus [16]. Habmiomaercs cBs3b
MEXJly OTUTOM, PECIIUPATOPHBIMHU MATOIOT U -
MU y Jeteit a0 roga. [letu-actMaTuky B 60JIb-
el CTeneHW TOABEPKEHbI Kapuecy. AHTH-
OMOTHKM Tak)Ke ITOBBIIIAIOT WHTEHCHBHOCTH
KapHO3HBIX IPOIIECCOB B PAHHEM JETCKOM BO3-
pacTe u3-3a N3MEHEHHs COCTaBa ECTECTBEHHOM
MUKpOQIopsl potoBoit monoctu [17]. CNM
y4acTBYyeT B IPUKPEIJICHUH OeTa-reMoJIuTHye-
CKHX CTPENTOKOKKOB K KIJIallaHaM Cep/Iiia U co-
COYKOBBIM MBIIIIIIAM U SBJISIETCS MHINKATOPOM
BHPYJIEHTHOCTH 3TUX MUKPOOPTaHU3MOB.

[TarmeHTH! ¢ pecnupaTOpPHBIMH MaTONOTH-
SIMH, B TOM YHCJIE U TIPU PUCKE U BO3HUKHOBE-
HUHM aclUpPalOHHON NMHEBMOHUH, O0NIaNaloT
HEeOJIaroNnpUsTHEIMI 3HAUYECHUSIMH  MHJIEKCOB
TUTHEHBI TToJTocTH pra (BuHOTpamosoii, deno-
poBa-Bononkunoii, PHP, I'pun-Bepmuinona
U T.J.) U 3HaYUTENHbHO Yallle UMEIOT XPOHH-
YEeCKHE TMaTOJIOTMH JBIXaTeIbHOM CUCTEMBI,
YeM HalueHThl ¢ MHAEKCOM T'MTHEHBI, TpUOI-
JkeHHOM K Hymo [18, 19, 20]. YuacTtue poro-
BO MOJIOCTH B Pa3BUTHH PECIHPATOPHBIX 3a-
OoneBaHUi: 3aceICHUE ABIXATEIbHBIX ITyTEH
MUKpO(]IOpOH MONIOCTH pTa, TOKCMHOOOpPa3o-
BaHHe, IUTOKWHBI IPH MApOJOHTHTE, CIOCO0-
CTByIOILIME OoJiee JIETKOMY MOMaJaHuIo OaKrTe-
puil B AblxarenabHble myTH [19].

PerynsapHsie npodmrakTHdecKue CToMaro-
JIOTHYECKHIE OCMOTPHI MTPEIOTBPAIIAIOT KaK 3a-
0oseBaHHs POTOBOM MOJOCTH, TaK M IAaTONO-
TUH JPYTUX OPTraHOB U CHCTEM, YTO YIYYIIUT
o01Iee COCTOsIHME OpraHu3Ma M MPeAyNpenuT
CTOMATOJIOTHYECKHE TIOpaKEHUs] CcoMaTHye-
CKOM 3THOJIOTHH.

BriBOABI

OTHOIIICHHE HO30JI0TMH IIOJIOCTH PTa
U MATOJIOTUH BHYTPEHHUX OPraHOB U CUCTEM
3aKJII0YAETCA KaK B JMCPETYISIIUM HEUPO-Ty-
MOpaJbHBIX, IMMYHHBIX, TeMOIMHAMHYECKHX,
OOMEHHBIX MPOIIECCOB, TAK U B CABHraxX MHU-
KpoOuorieHo30B. COCTOsIHAE POTOBOW IMOJO-
CTH ¥ BHYTPEHHHMX OPraHOB U CHUCTEM IIPSMO
WIM ONOCPENOBAHHO BIUAIOT APYr HA Jpyra
monq HCﬁCTBHCM BHYTpCHHI/IX WU BHCIIHUX yc-
noBwuii. M3 3TOrO ClieayeT, YTO U JIOKAIbHBIC,
U 001K MATONIOTHYECKUE MPOIECChl OPraHu3-
Ma BXOZIST B IOPOYHBIE KPYTH PA3BUTHUS CTOMA-
TOJIOTHYECKHUX 3a00JIEBAHHIA.
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CTATbBA

VJIK 316

IMPOBJEMHBIE BOITPOCHI BJIUAHUA TATYUPOBOK
HA OPTAHHU3M YEJIOBEKA

Axamen P.JI., ’Kypasaes A.K.

Poccuiickuti nayuonanwhoiil uccredosamenvekuil meouyunckull yrusepcumem um. H.HU. ITupoeosa,

Mocksa, e-mail: roza.linch@mail.ru, al. zhuravleffl@mail.ru

B coBpeMeHHOM 00LIIeCTBE TaTYMPOBKU CTaJIH BeChMa BOCTPeOOBaHbI cpean Monoa&xku. [IpuBiekaTenbHbIMH
CTaJIl HOBBIC Pa3HOBHHOCTH TaTyHPOBOK, KOTOPHIE IPOSBIIOTCS B YACTHOCTHU TOJIBKO Ha CIEAYIOIIH A€Hb, HA PO-
TOBHIIC IVIa3 M Ja)Ke TaTYHPOBKH C OecTKaMu, BpeMeHHbIe. Ka3anock Obl MX MOXET CAeIaTh KayKIbli JKeIaoNni
HO, MaJIO KTO 3a{yMbIBaeTCsl O MOOOYHOM 3(PeKTe TaTyHPOBOIHOTO UrmMeHTa. TaTyHupoBKa OTPULATEIBHO BIUSIET
Ha TOMEOCTa3, B YaCTHOCTH Ha IHM(aTHIEeCKyl0, HMMYHHYIO CHCTEMY OpPraHH3Ma Takoke Ha Koy denoBeka. Ta-
TYMPOBKa MOXET BbI3bIBaTh HH(ECKIMOHHbIC 3a00JICBaHus, aJLIEPTHYECKUC PEAKIUH, IPAHYJICMATO3HbIC PEaKIIHH,
OITYXOJIH M OITyXOJIEBUIHbIE 00pa30BaH¥s, a TAKKE IPUBOJMUTH U K JPYTUM OTPHLATEILHBIM HocneacTsusM. Cocras
MIUTMEHTOB JUISl TATYHPOBOK YKa3bIBaeT HA HAJIMYHE B HX COCTaBe KAHIEPOT€HHBIX U MyTareHHBIX KOMIIOHCHTOB.
Bornee Toro, TaTynpoBKa MOXET BIUATh M Ha SMOLMOHAIBHOE COCTOSHUE YeioBeka. CyIecTBYIOT METOAUKHI Tepa-
MU C OMOILBIO HAHECEHHUS YeJIOBEKY TaTyupoBOK. L{erecoo6pa3Ho OTMETHTh, 4TO HECMOTPSI Ha BHEIIHIOIO IIPH-
BIIEKATENbHOCTh TaTyaXka, B PsJie CIIydaeB, a UMEHHO IIpU IIPUHAUISKHOCTH K TOH, WIIM HHOU IpodeccHoHaIbHON
rpyImIe TaTyupoBKU HE pa3peiuensl. Hanpumep, npu otdope B [Ipeodpaxenckuit moink MO P® nanuyue Tatyupo-
BOK HCKJIFOUEHO.

Kio4eBbie ¢J10Ba: TATYMPOBKA, COCTAB KPACOK TATYMPOBKH, MOJa HA TATYMPOBKH, OCJI0KHCHHS TATYHPOBKH,

HeraTuBHbIC NOCJICACTBHA TaTyaka, TaTyl/lpoBO'leli/i NMUTMEHT

ISSUES OF TATTOO INFLUENCE ON THE HUMAN BODY
Akhamed R.D., Zhuravlev A.K.

Russian National Research Medical University named after N.I. Pirogov, Moscow,
e-mail: roza.linch@mail.ru, al.zhuravleffl@mail.ru

In modern society, tattoos have become very popular among young people. New types of tattoos have become
attractive, which particularly appear only by the next day, tattoos on the cornea of the eyes and even tattoos with
sequins and temporary. It would seem that anyone can do them, but few people think about the side effect of
tattoos. Tattoo has a negative effect on homeostasis, in particular on the lymphatic, immune system of the body,
Tattoo has a negative effect on homeostasis, in particular on the lymphatic, immune system of the body, as well
as on human skin. Tattoo can cause infectious diseases, allergic reactions, granulomatous reactions, tumors and
tumorous formations, as well as lead to other negative consequences. The composition of tattoo pigments indicates
the presence of carcinogenic and mutagenic components in their composition. Moreover, a tattoo can also affect
a person’s emotional state. There are methods of therapy by tattooing a person. It is advisable to note that despite
the external attractiveness of tattoos, in some cases, namely, when belonging to one or another professional group,
tattoos are not allowed. For example, when selecting the Preobrazhensky regiment of the Ministry of Defense of the
Russian Federation, the presence of a tattoo is excluded.

Keywords: tattoo, composition of tattoo paints, fashion for tattoos, complications of tattooing, the negative effect of the

tattoo, tattoo pigment

Ha ceromusmnHuii neHb TaTyUPOBKU CTaIN
04eHb BOCTpeOOBaHHBIMU. VcTOpHS BO3HUKHO-
BEHUs TaTyYHPOBOK OEpeT Hadajio C IMepBOOBIT-
HBIX BpeMeH. UenoBek ykparai ceOst HaTeIbHOH
POCIIMCHIO — 3TO MEPEAABANOCH M3 MOKOJICHHUS
B TIOKOJIEHHE, MMEJO OIpeAeeHHbIe Tpaau-
un 1 o0braan. Ha Kpaiinem CeBepe 3CKUMOCHI
1 YyK4YU MOKPBIBAIM CBOE TEJIO TaTyUPOBKAMH,
10 MHEHHIO YYEHBIX, 3TO CHACAIIO UX OT XOJI0AA.
MHorue ppIOaKd IMOKPHIBAIOT CBOE TEJO TarTy-
MPOBKaMH, TPEIonaras, 4To 3TO CIaceT TEo
OT XOJI0fIa ¥ COJIeHOH BowI [1].

Bo ®pannuu TaryupoBka HMena OrpoOM-
HBIH yCIieX, 37€Ch ke ObUIH OTKPBITHI MTEPBHIE
CaJIOHBI M JIIONIM PACHHCHIBANA cebsl, MOmo0HO
KapTUHHBIM Tajepesm [1].

3areM TaTyupOBKH AEJaIH MPECTYITHUKAM,
kaTop:kHuKaMm. B Poccuu Takum JroisiM Ha JI0y

BeikHUranu cioBo BOPh. Bcekope mosiBuinch
IUIACTUHBl C WIOJKaMHU, C IMOMOIIBIO KOTO-
pBIX Aenanu kieiiMo. CHUMBONMKA B MPECTYII-
HOM MHpE C IOMOIIBIO TaTya)ka COXpaHUIach
10 CETONHAIIHMN NeHb. Kakapli 3HAK MMEEeT
cBoe 0003HAYCHHE CPEIU MPECTYMHUKOB [1].
Mopa Ha TaTyUpOBKH BO3POAWIACH U OUYEHb
BOCTpeOoBaHa cpeau Moonexku. [losBuiick Ho-
BbIE€ TEXHOJIOTHU: BPEMEHHbBIE TATYUPOBKH, TaTy-
VPOBKH MPOSIBISIOIIUECS HA CIAECTYIOLIUN IEHb,
[BETHBIC TATYMPOBKHU U Jiaxe ¢ Onectkamu [1].
Bce kpacurenu, ucnonabs3yeMble s TaTyu-
poBok B Poccuiickoit @eneparnuu u 3a pydoexom,
HEe MOoJyIekar o0s3arTenbHON cepTuduKanuu.
[ToaToMy OHHM He TapaHTHUPYIOT O€30TaCHOCTH
¥ BO3MOXKHO TTOSIBJICHHE TOOOIHBIX (P (HEKTOB.
CocraB Kpacok coep>KUT MHOTO MyTareHHBIX,
KaHIIEPOTEHHBIX U TOKCUYHBIX BEIECTB [2].
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Yamie BCEro OCIOKHEHUS BO3HHUKAIOT
[IPY HAHECEHUH LIBETHBIX TaTyUPOBOK, 0COOEH-
HO, TIPH HCIIOJII30BAaHUM KPACHOTO MMUTMEHTA.
B coctaB kxpacHOTO TUTMEHTa BXOIUT: CEPHHU-
CTas pTyTh M KaJMHEBbIE MNTMEHTHI, KOTOpPbIE
SIBJISIFOTCSl KAHIIEPOTCHHBIMU U MYyTareHHBIMH
BelecTBaMu [2].

B kadectBe mpumepa, MOXHO NPHUBECTU
JOOPOKAaUEeCTBEHHYI0 JIMM(DOTIIIA3UI0  KOXH,
KOTOpasi MOXET pa3BUTHCS OT HaAHECEHUs
KpacHOTO (COIepKaHUsS CEPHUCTOH pPTYTH),
roay0oro (COMEPKHUT COCAMHECHHSI KOOaIbTa)
U 3€JICHHOIO MUTMEHTa (COCAMHEHUSI XPOMa).
Ot0 3a007€BaHUE SBIACTCS PEAKTUBHBIM JEp-
MaTo30M, B OCHOBE KOTOPOTO JIS)KHUT THIIepILIa-
3ust TUMQPOUTHON TKaHH, HA TUCTOJIOTHIECKOM
WCCIIEIOBAaHUU MOYXHO YBHJIETH OTEK AEPMBI,
obuipHast JuMQpoMakpodaraibHy0 HHPUIb-
Tpauuio, POIITHKYIOMOA00HbIE CTPYKTYPHI [3].

B cocraB rony0oro nurmMeHTa BXOJUT Kap-
OoHaT Menu, aTOMOCHIUKAT HATPHS, CHUIINKAT
MEIH KaJbIHsl, APYyTUe OKCUIBI KOOAIBTOBOTO
ATIOMHHHAS W OKCHIBI XpOMa, a TaKXKe COJH
kobOaneTa [2, 3]. B cocraB 3eeHOro murMeHTa
BXOJMT OKCHJ] XpOMa, XpoMar CBUHIIA, (eppo-
UUaHUbl, (eppULuaHuibl (Kamus, Xejesa),
xJopuj kobansra [2].

B cocraB uepHBIX TaTyHPOBOK BXOIST
KpUCTAJJIBI MarHeTHTa M cCaxka, KOTopas Co-
JIEPKUT TOJUIMKINYECKHE apoMaTuyeckue
YIIEBOAOPOAB! M (eHOI. DTH BelIecTBa TaKKe
MIPU3HAHBI KAHIICPOTCHHBIMU M MYyTareHHBIMHU
[2]. B xauecTBe mpuMepa MOXKHO IMPUBECTU
MaIUeHTa, y KOTOPOTO pa3BHICS HEBYC B 00-
JIACTH TaTya)ka B pe3yJibTaTe peakiny Ha TPaB-
MaTHU3aIHI0 TKaHU U HAKOTUICHHU TY>KEPOTHO-
ro areHTa — kpacutend. Ha ructonornyeckom
HCCIICIOBaHUM BUAHBI THE3[a MEJIAaHOLMTOB
Y HEeBYCHBIC KJIETKH KYOOBUIHOHN (OPMBI C Ha-
JWYMEeM MUTrMeHTa [4].

I[Tomumo »THX 3a0o0JeBaHUN MOTYT BO3-
HUKaThb TaKWe OHKOJIOTHYecKkue 3aboneBa-
HUs, Kak kenoua u aepmarodudpoma. Kemo-
UAHBI pyOen OMmyXOJNEeBUAHOE pa3pacTaHue
rpy00il BOJIOKHUCTON COEIMHUTEIBHON TKaHU
koxku. Ilpu rucTomornmyeckoM HCCIIeIOBaHUN
HaOIIonaeTcsl HepaBHOMEPHOE pacIipe/ieieHne
MUTMEHTa IO/ 3MUAEPMHCOM B COCOYKOBOM
CJIO€ IEPMBI, ¢ OOJBIINM JHANa30HOM pa3Mepa
rpaHysl: OT OTAENBHBIX XOPOLIO Pa3IUYUMBIX
CpaHyJl MUTMEHTA 10 «IBUIEBUAHBIXY [5].

Ha mecTe TarympoBOK TakKe MOTYT BO3-
HUKaTh TPaHYJIEMaTO3HbIE PEaKIMH: HECIIeIl-
upUUECKoe TPaHyJIEeMaTO3HOE AaCENTHYECKOEe
BOCHAJIEHHE BOKPYI MHOPOJHOTO Tena (Kpa-
CHUTENs), Heceun(pUIecKoe rpaHyIeMaTo3Hoe
ACENTHYECKOE BOCIIAJICHHE BOKPYT WHOPOIHO-
ro Tena (KpacuTens) ¢ mopakeHneM JuMparu-
YECKUX Yy3JI0B, CApKOHU103 KOXKU. O4eHpb 4acTo
TaKue peakluyi HaOltonaeTcs Moy BO3IeHCTBHU-
eM (HOJIETOBBIX KpacHTeNeH, OHH SBISIOTCS
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(hOTOPEAKTUBHBIMU M TEPSIOT I[BET MOCJIC JITH-
TEJILHOTO BO3ZICHCTBHS cBeTa. B cocraB ¢uo-
JIETOBOTO MUTMEHTa BXOAST aMMOHHWH-Mapra-
HEIl CepHOKUCIBIN, Tupodocdat, kapdazon [2].

Taxxe 107 BO3JAECHCTBUEM TaTyUPOBKU
y deJoBeKa MOXKET pPa3BHUTHCS CapKOWJIO03,
MPH KOTOPOM MOTYT IOpPa)kaThCsi MHOTHUE Op-
TaHbl U CUCTEMBI, XapakTepusyrouieecs oopa-
30BaHUEM B TOPaXEHHBIX TKAHAX TPAHYIEM.
Ha rucronormueckoM nccie0BaHuH TpaHylie-
MaTo3HOE BOCIajJeHne 0e3 MPHU3HAKOB HEKpPOo-
3a. Takke B pe3ynbTare BO3JCHCTBHS TaTyu-
POBOYHOTO MUTMEHTA ObLTH TOPAXKEHBI JICTKUE
nanuenta. B pesymerare peHTreHorpaduu
OpraHOB TPYOHOW IIONIOCTH ObUIAa BBIABIICHA
WHTEPCTUIMAIFHYI0 THEBMOHUIO — (HhHUOpO3-
Hble m3MeHeHuss oboux Jyerkux. KT opranos
TPYAHON KJIETKH BBIABUJIO JBYXCTOPOHHHUE
PETHKYJIOHOAYJSIPHBIC M3MCHECHUS B JIETKHUX,
C MHOTOUYUCIICHHBIMUA MEIIKUMHU Y3EIIKOBBIMU
VIUIOTHEHUSIMU, a TaKXe C KPYIMHBIMH Odara-
MU. CUCTEMHBIH TPOLIECC BO3HUK B PE3YNIBTATE
TMOTTaJaHVsI ”THOPOAHBIX aHTUT€HHBIX MaTepra-
JIOB — MUTMEHTA [6].

Kpome 3THX 0CIIOKHEHUIT MOTYT BO3HUKATh
WH(EKIMOHHbIE 3a0oneBaHus. bakrepualib-
HBIE — MMUOJEPMHUS, CTAPIIOKOKKOBOE ITOpake-
HUE KOXXH B BHUJIE OXKOTOIOAOOHBIX Iy3bIpeii;
MMUOTEeHHAsI TPaHylIeMa; BUPYCHBIE — TeIaTUThI
rpynnsl B, C, D; BUU-undekius; nadexnumu,
nepegaBaeMble MapeHTePAIbHBIM ITyTEM; TPUO-
KOBBIe (MUKO3BI); nucOaktepuo3. Ho HanGonee
YacTO BO3HUKAIOT aJulepruyecKue 3aboleBa-
HUA: KpallMBHULIA, AJJIEPTUYECKUI KOHTAKTHBIN
JIEpMaTHUT, KOHTaKTHBIA JEPMaTHT HEyTOHYEH-
HBIH, aHAQIITaKTHYeCKIA oK [2].

[pynmoit y4éHbIx ObLT MPOBEAEH DKCIIE-
PHMEHT, B pe3yJibTare KOTOporo Obu1o 0OHapy-
JKEHO BJIMSIHUE TaTyHPOBOK HA JIEPMY, a TaKKe
Ha JUM(aTHYECKyl0 M WMMYHHYIO CHCTEMY.
B kauecTBe SKCIIEPHMEHTANBHBIX YKHUBOTHBIX
OBLTH B3ATHI KpBICHL. [lo o0mmM 06e300mmBa-
HUEM MM BBITIOJHSJICS TaTyaXX C IMOMOIIBIO PO-
TOPHBIX MaIlluH. POTOpHBIC MAIIMHBI SBISIOTCS
MIAAIIAMIY, TaK KaK UIMEIOT MEHBIITYIO TITyOHHY
MIPOHUKHOBEHHUS B TKaHb, B OTIIMYHE OT WHAYK-
TOPHBIX alMaparoB, KOTOPBHIMH BBITOIHSIIOTCS
KJIacCHYECKUE TaTYUPOBKU. BrIBeieHNE )KMBOT-
HBIX U3 3KCIIEPUMEHTa MPOoBOIMWIK Ha 7-¢, 30-¢
u 90-e cyTku nocne npouenypst [7].

IIpn MakpOCKOMMYECKOM HCCIEIOBaHUU
pernoHapHble JTUMQOY3IBI Ha BCEX CPOKax
MPOBEACHNS JKCIIEPUMEHTa CHJIBHO OTJIHYa-
JIUCH OT MHTAKTHBIX KpbIC (puc. 1). OHn OblTu
YEPHOTO IIBETa B CBS3M C HAKOILJICHHEM IIWT-
MeHTa, OoJiee TOTO OHM OBUIM 3HAYUTEIIBHO
YBENWYEHB. A TIpU MUKPOCKOTIHYECKOM W3-
YY€HUU PETHOHAPHBIX JTUM(ATHIECKUX Y3II0B
Y KPBIC OTIBITHOM TPYIIIBI HAa BCEX CPOKAX IKC-
MEPUMEHTa ONPE/ICISIINCh YTONIICHNE KaIlCy-
JIbl, PacIIMpPEHNE CHHYCOB, IO XOAY KOTOPBIX
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OBUI0 MaKCHMAJIBbHOE HAKOTUICHHE MHUTMEHTA.
Ha 7-e cytku Opia oOHapykeHa ocTpasi Boc-
MajuTeabHasi peakius B OTBET HA MHUKPOTIOB-
peXIeHue IepMbl, a TaKXe THOEIb KIETOK
B pe3y/ibTare HEeKpo3a U JICMKOLMTapHOU HH-
¢unerpanuu. B pesynbrare dero chopMupo-
BAJICS. UMMYHHBII OTBET, KOTOPBII BBIPAYKAIICS
YBEJIIMYCHHEM YHCIIa MaKpodaros u mumM¢oru-
ToB. Uncno mima3MaTH4ecKux KIETOK yMEHb-
[INIIOCh, YTO TOBOPUT 00 YTHETEHWH TyMO-
pansHOTO UMMYyHHUTETA [7].

Puc. 1. Pecuonapnwiii tumpamuyeckuii y3en Kpoicol
Ha 90-e cymKu nocie GblNOIHEeHUs MAMYUPOBKU:
yeenuyeHue IUMpamuyeckozo y3na 8 pasmepax,

YepHblll Yyeem 3a cuem HaAKONIeHUs.
mamyupogouno2o nuemenma [7]

Bonee Toro, yuéHble yCTaHOBWIIH, YTO Ta-
TyaXk BIMSET U Ha KoKy. Ha mo3mHux cpokax
JKCIIEPUMEHTA ObIIO YCTAHOBIIEHO, YTO B KOXKE
MIPOUCXOAAT MOP(HOPYHKIIMOHATFHBIE H3MEHE-
HUS B BUJIE HAKOTUIEHUS IMBUIEBUIHBIX YaCTHUI]
B KJETKax JMHJEPMHUCA, AKTUBALMU KIIETOK
Jlanrepranca U GOpMHUpPOBaHUH T'HIIEPKEPATO-
3a B 30HE TaTyUPOBKH [7].

Heobxonumo Taxke yHnoMsiHyTb, O Hay4-
HOM HCCIIEIOBAaHUH MO BIMSHUIO TaTyHpPOBKa
Y MTUPCUHTA Ha TOYKU aKyIyHKTYpBl. AKyITyH-
KTypa — JIe4eOHBI METOA, 3aKJIIOYaIOINNCS
B pa3ipaXeHUH NepUPEPHUSCKUX HEPBHBIX
Pa3BETBIEHMN C IOMOIIBIO YKOJIOB B ONpeEne-
JICHHBIC TOYKH Tena [8].

[Ipm  HapymieHUM  BIEKTPOMPOBOTHBIX
CBOICTB TOYKH, HApyIIAeTCs U BHYTPEHHUI
roMeocTa3 OpraHu3Ma, IPOMCXOAUT Hapyllle-
HUE 0OMEHHBIX IPOLIECCOB, KPOBOOOpAIEHNS,
a TaKKe HE KOHTPOJIHUPYIOTCS pET€HEPATOPHBIE
MIPOLIECCHl B OpraHu3Me. To eCcTh B OpraHu3Me
HEMPEpPBIBHO HIYT MPOIECCHl JereHeparun
U pereHepanuu. Eciau Touku aKymyHKTYpHI pa-
00TalT HOPMAJILHO, TO PETeHEPATOPHBIC MPO-
LIECCHI YCIEBAIOT 3a MPOLECCOM JiETeHEPALIUT
niu onepexaror ero. [Ipu HapyleHUu 3TOro
Ipolecca, B OpraHax HacTyNaloT IUCTpodu-
YecKre U3MEHEHHs, HapyIIaeTcss X QyHKIUS.

Binsinue BTOpOCTENEHHBIX ()aKTOPOB HA TOY-
Ky aKyIyHKTYpbl OTPHUIIATEIBHO BO3ICHCTBYET
Ha OpPTaHW3M YelIOBeKa, TaK KaK MOBPEXKICHUE
TOYKH aKyITyHKTYPbI, MOXKET IPUBECTH K YXY/I-
IIIEHUIO CaMOYyBCTBUA [8].

OnHUM M3 METOIOB IICHUXOIOTHYECKON IT10-
MOIIIY SIBJISIETCS apT-TEPAIUio ¢ MOMOIIBIO Ta-
tynpoBok. E. C. bekeroBa paccmarpuBaer Ta-
TYUPOBKY KaK, «OWH U3 CIIOCOOO0B TPOSIBIICHUS
Y CHMBOJTU3aITIH Oecco3HaTeIbHON chephl Tud-
HOCTH, KOTOpasi 3asBISIET O HEpa3pemIEéHHBIX
BHYTPEHHUX TPOTHBOPEUMSIX, U «00eCIeunBa-
€T» YeJIOBEeKa CIOKETOM U TeMOit Taty» [9].

Ecnu TaryupoBKM Tak ONACHBI, TO 3a4eM
monu ux aenaroT? CaMol pacnpocTpaHEHHON
MOTHBAITUEH ABISETCS CaMOBBIPAKEHUE, JTFOTU
XOTST OBITH OoJlee MOTHBIMH U COBPEMEHHBI-
MU. JTa MPUYMHA OYCHb HEHAJEXKHAS, JIFOIU
Yalie BCEro XOTAT CBECTU MOTOM TaTyHPOBKY.
Bropas npuunHa 10Ka3aTh CBOIO MPUHAJIIICHK-
HOCTh K OIpEIEIICHHOW TpyIIe JIFOICH, eu
U #leu. JTO PeMTHO3HbIe CUMBOJBI, (hrary,
sMmbnembl. TpeTbs mpuurHa HEYBEPEHHOCTH
yenoBeka B cede. OH MBITaeTCs] KOMIIEHCHPO-
BaTh ATO C TIOMOIIBIO TaTyHPOBOK. CyIIECTBY-
€T ellle TaKoW BHJI MOTHUBAaIlUH, KAK KOCMETH-
yeckas. OHa BBI3BaHA XeJAHHUEM HCIIPaBUTH
BHEIIHHE HEIOCTaTKH CBOETO TeJa, CIpPATaTh
mpamsl. Takas ¢hopma TaTyaka TOMOTaeT IICH-
XOJOTHYECKH CIIPaBUTHCS TMAIMCHTY, OIHAKO
9TO MOXKET €Ilé CHIbHEe TPABMHUPOBATH KOXKY
B OOJIACTH IIpaMa, BBI3bIBATH PACXOXKJICHUE
CTapbIX IBOB. B mocnennee BpeMs MOTYYHIIO
pactupocTpaHeHe HaHECEHHE TaTyHPOBOK BO-
enHocyxammmu [10].

Lens uccrmemnoBaHus: HCCIENOBaTh IMPO-
OJieMHBIE BOIPOCHI BIUSHUS TAaTYHPOBOK Ha
OpraHu3M YeJIOBEKa.

MaTepua.m,l U METOAbI UCCJICAOBAHUA

IIpu naHHOM HCCIEI0BAaHUU UCIOIB30BAI-
Csl aHAJIM3 HAYYHOH JHTeparypsl, popMupoBa-
HUE SKCIIEPTHON aHKETHI TI0 H3YUEHHUIO BOIIPO-
COB TaTyHPOBOK, & TAKXKE HEMOCPEICTBEHHOE
MPOBE/ICHNE aHKETUPOBAHUS CTYACHTOB B BO3-
pacte ¢ 18 10 26 net paznuunsix BY30B ¢ nanb-
HEUIINM aHaJIM30M IMOJYyYEHHBIX PE3YJIbTaTOB.

Pe3yabrarhl ucciienoBaHusA
U UX 00CyKIeHne

Bcero B onpoce npunsiio yuactue 99 cry-
nentoB. Cpemn mHux 64,7 % KEHCKOTO ITOJIA
u 35,3% wmyxckoro mona. Cpenu OmpoIiieH-
HeIX 34,3% CTyAEHTOB OTHOCATCA K TaTyH-
POBKaM MOJOXKUTENbHO,47,5% HeHUTpalbHO
u 18,2 % orpuuarensHo (puc. 2). 41,4 % omnpo-
IIIEHHBIX OTMETHIIH, 9YTO TAaTYUPOBKA, C X TOU-
KM 3peHUs, UIMEET He TOJIBKO OTPHUIATEIbHBII
3¢ }eKT, HO ¥ TOJIOKUTEbHBIH. TaTynpoBka,
C TOYKM 3PCHHUSl AaHHOW TPYNIBI CTYACHTOB,
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Couyuorso2uyeckue HayKku

MOXKET OKa3bIBaTh MOJOKUTEIHHOE BIUSHUE
Ha TCHUXHWYECKOE 3[I0POBHE UEIOBEKA: YIyu-
IIAET €r0 SMOLMOHAIBHOE COCTOSIHUE, B HEKO-
TOPBIX CITydasx MOXKET MOBBIIIATh CAMOOIICH-
KY, OKa3bIBa€T 3CTETUYECKOE YIOBOJIbCTBHE
U MOXKET JEUCTBOBAaTh KaK OTBIIEKAIOIIUU
JJIEMEHT TMPU 3MOLUOHATHHOM HANpPSDKCHUU.
Ha Bompoc: “ects 1 orpunarensusie 3¢ ¢pex-
TBI TATYUPOBOK, U €CIU Ja, TO Kakue?” — 61,6 %
OTIPOIIIEHHBIX CTYACHTOB JaTi HeTPaBUIIbHBII
oteeT, u 10,1 % oTMeTHIN TOIBKO PUCK HHU-
[IUPOBAHUS TIPYU HAHECCHUH TaTyUPOBOK.

H nonoxutenbHoe
M oTpuuaTenbHoe

1 HeWTpanbHoe

Puc. 2. Pacnpedenenue omuoutenusi cmyoenmos
K mamyuposKkam

M He 3HalOT cocTaB M 3HalOT

Puc. 3. Oyenra pacnpedenerus 3HAHUsL
cmyoeHmamu 0 cocmage Kpacox

Briscaunocs, uto 78,8% ompomieHHbIX
HE 3HAIOT COCTaB KPAaCOK TaTyHpoBOK (puc. 3).

Bonee Toro, 52,5% He 3HAIOT B HOJIHOM 00B-
&éMe, KOMy 3allpelIeHO MeNaTh TaTyHPOBKH,
a 47,5% cMornu OTBETUTh Ha JaHHBIN BOIPOC,
HO HE MOJIHOCTBIO.

3aKkjIoueHue

[lo pesynprataM aHKETHPOBaHMSA CTYICH-
TOB, MOXXHO OTMETHUTB, YTO MHOTHE HE HHPOP-
MHUPOBAHBI B ITOJHOM 00BEME O TOM, KaK BO3-
JIefiCTBY€eT TaTyMPOBKH Ha OpPTraHU3M Y€JIOBEKa,
YTO CBUICTENBCTBYET 00 aKTyaJbHOCTH HaH-
HOro wuccienoBanusi. JleranpHoe H3ydeHHE
JAHHOTO BOIIPOCA MIOMOXET KPUTHUECKU OTHE-
CTHCh MOJIOZIOMY IIOKOJIEHHUIO K TaTyHpOBKaM
1 yOepeub UX OT He)KeNaTeIbHBIX HeTaTUBHBIX
MOCJIEACTBUM TaTyaxxa.
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VYIK 663:612.397.82

HAIIPABJIEHUA COBEPIIEHCTBOBAHUA ACCOPTUMEHTA
NHCTAHTHbBIX HAIIUTKOB, OBOT'AIIIEHHbIX
BUOJOI'MYECKHN AKTUBHBIMU KOMIIOHEHTAMHAX

I'moroBa U.A., Kosomeiinea H.A., Tuxonos I.C., EpojgeeBa H.A.
Bopomnesccxuil cocyoapecmaennulil azpaphulil ynugepcumem umenu umnepamopa Ilempa I,
Bopoueoric, e-mail: glotova-irina@yandex.ru

I'pynioBoii accopTUMEHT OBICTPOPACTBOPHMBIX HAIMTKOB B Poccuu n 3a py6exoM BKIIIOYAEeT MOPOLIKOBBIH
4aii, pacCTBOPUMEI Ko(e, TIOPONIKOBBIH KHCEIb, IPOIYKTEl CHOPTUBHOTO NUTAHUS C HCIIONb30BAHHEM KOHIIECH-
Tpara ChIBOPOTOYHOTO Oelka, KpeaTnHa, HPOTCHHA W APYTMX KOMIIOHEHTOB, a TaKkKe (yHKIMOHAIIbHBIC HAIHUT-
KU. B CBSI3U ¢ BBICOKMM IOTPEOUTENLCKUM CIIPOCOM aKTyaJbHOH 3ajaueil sBisieTcs BHIOOP M 0OOCHOBaHHUE Iep-
CIIEKTUBHBIX HAIPaBICHHIl COBEPIICHCTBOBAHUS ACCOPTHMEHTa M TEXHOJIOTHH WHCTAHTHBIX HAmUTKOB. It ee
PEILICHUS PACCMOTPEHBI 0COOEHHOCTH TEXHOJOTHH IIPOU3BOJICTBA HEKOTOPHIX MOIYIISIPHBIX OBICTPOPACTBOPHMBIX
HanuTKOB. [IpencTaBiieH aHaIM3 acCOPTUMEHTAa HHCTAHTHBIX HAIIUTKOB, B TOM 4YHCIIE OOOTalieHHBIX OMOKOPPEK-
THPYIOIIUMHI KOMIIOHEHTAMHU. YCTaHOBIEHO, YTO HMEPCIEKTUBHBIMU BHIAMH HPOIYKIHH SBISIOTCS MOPOIIKOBEIE
HAIHUTKH ¢ 00aBICHIEM OEIOKCOAEPKAIIUX IPOAYKTOB, a TAKXKE HATYPAIIbHBIX OMOJIOTHYECKU aKTUBHBIX BEIIIECTB.
Ipoananu3npoBaHbl 0COOEHHOCTH PELIENTYPHO-KOMIOHEHTHOTO COCTaBa 3aMeHUTeNel kode 1 KodelHbIX HaruT-
KOB. BBISABIICHBI TCHACHIIMU Pa3BUTHS UHIYCTPHU 3T0POBOTO MHUTAHHS, KOTOPHIE NPELyCMaTpUBAIOT OPUEHTAIHIO
Ha MHAMBHUIYaJIbHBIC 3alIPOCHI MOTPEOUTENS, HEIIOCPEACTBEHHO OOYCIOBICHHBIC OCOOCHHOCTSAMH €ro 30POBbS,
YTO BO3MOXKHO PEaN30BaTh IyTEeM Pa3BUTHS HHIYCTPUH NEPCOHATN3MPOBAHHOIO IMUTAHU. TpeH I Ha MOIICPIKKY
MMMYHHOH CHCTEMBI OpTaHH3Ma 4eI0BeKa MPOIYKTaMH, [(eJIeHAIPABICHHO 000TalEHHEIMH OHOKOPPEKTHPYIOIIH-
MU KOMIIOHEHTaMH, 0co00 aktyaisieH B nepuof nanaemun COVID 19. Pa3paGoTan npoeKT OpUrHHAIBHOTO 1U3aiHa
YIAaKOBKH CyXOii OeskoBoi Komro3utHoi cmecn «uTepan Hyrpunopy. Ilo nokasarensm xadectsa U 6e30MacHO-
ctu cMech cooTBeTcTBYeT TpeboBanmsaM ['OCT 33933 «IIpomyKTsl qHETHYECKOrO Te4eOHOr0 U JUETHIECKOTO Ipo-
¢unakTuueckoro nuranus. CMecu 6€IKOBbIe KOMIIO3UTHBIE CYyXUE».

KiroueBble cjioBa: 3e/1eHbli Yaii, KHce/lb, KOKTeiJIb, cyXasi KOKTeiIbHas cMech, Kode, KoeiiHbIi HAUTOK cyXxast

0eJIKOBasi KOMIIO3UTHAsI CMeCh

DIRECTIONS FOR IMPROVING THE RANGE
OF INSTANT DRINKS ENRICHED
WITH BIOLOGICALLY ACTIVE COMPONENTS

Glotova L.A., Kolomeitseva N.A., Tikhonov G.S., Erofeeva N.A.
Voronezh State Agrarian University named after Emperor Peter the Grate, Voronezh,
e-mail: glotova-irina@yandex.ru

The group assortment of instant drinks in Russia and abroad includes powder tea, instant coffee, powder jel-
ly, sports nutrition products using whey protein concentrate, creatine, protein and other components, as well as
functional drinks. In connection with high consumer demand, an urgent task is to select and substantiate promising
directions for improving the range and technologies of instant drinks. For its solution, the features of the production
technology of some popular instant drinks are considered. An analysis of the range of instant drinks, including those
enriched with bio-corrective components, is presented. It has been established that promising types of products are
powdered drinks with the addition of protein-containing products, as well as natural biologically active substances.
The features of the recipe-component composition of coffee substitutes and coffee drinks are analyzed. The trends
in the development of the healthy food industry have been identified, which provide for an orientation towards the
individual needs of the consumer, directly conditioned by the characteristics of his health, which can be realized
through the development of the industry of personalized food. The trend to support the immune system of the human
body with products purposefully enriched with bio-corrective components is especially relevant during the COVID
19 pandemic. A draft of the original packaging design for a dry protein composite mixture “Enterral Nutrinor” has
been developed. In terms of quality and safety, the mixture meets the requirements of GOST 33933 “Products for
dietary medical and preventive dietary nutrition. Dry protein composite mixtures”.

Keywords: green tea, jelly, cocktail, dry cocktail mix, coffee, coffee drink, dry protein composite mixture

['pynmoBoii accOpTUMEHT WHCTaHTHBIX Ha-
nuTkoB B Poccun u 3a pyOesxoM BKIIOYaeT IO-
POITIKOBBIH Haii [ 1], pacTBopuMETii Kode 2, 3, 4],
MTOPOIIKOBBIN KHCENb [5, 6], MPOAYKTHI criop-
TUBHOTO THTaHUS C HCIOJb30BAHUEM KOH-
LEHTpaTa CHIBOPOTOYHOTrO Oejka, KpeaTHHa,
pPacTUTENBHBIX MPOTEUHOB M JIPYTHUX KOMIIO-
HEHTOB [ 7], a Takke PyHKIMOHAIBLHBIC HAIIUT-
k# [8]. B cBSI3H ¢ BEICOKHM TTOTPEOUTEIIBCKUM

CIIpoOCOM aKTyaJ'ILHOﬁ 3az[aqel71 SBIIACTCSA BBI60p
1 000CHOBAHHE MEPCIICKTUBHBIX HaHpaBJ'IeHI/Iﬁ
COBECPIICHCTBOBAaHUA aCCOPTHUMEHTA U TCXHO-
JIOTHi MTHCTAHTHBIX HAITUTKOB.

MarepuaJjbl 1 METOIbI HCCIETOBAHUS

OOBeKT HCCNeNoBaHUS — AacCOPTUMEHT
HWHCTAHTHBIX HaIIuTKOB, npeaACTaBJICHHBIX
Ha OTEYECTBEHHOM pPBIHKE, M HaIpPaBICHUS
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€ro coBepieHCTBOBaHUs. [IpeaMer uccieno-
BaHUSl — aCCOPTUMEHT U HANpPaBJICHUS COBEP-
IICHCTBOBaHHSA (PYHKIMOHATBHBIX HHCTAHT-
HBIX HAIIUTKOB, OOOraIlleHHBIX OMOJIOTHYECKH
AKTUBHBIMU KOMIIOHEHTAMH IIPUPOIHOIO IIPO-
ucxoxaeHus. J1jis penieHus mocTapiecHHON 3a-
Jla4¥ PacCMOTPEHBI 0COOEHHOCTH TEXHOJIOTUH
IIPOU3BOJICTBA HEKOTOPBIX IMOMYJISAPHBIX OBI-
CTPOPACTBOPUMBIX HAMHUTKOB, OOOTaIICHHBIX
OHOKOPPEKTUPYIOIIUMH KOMIIOHeHTaMH. [1po-
BeACH HH(OPMAI[MOHHO-TIATCHTHBIH IOMCK
M0 UCTOYHUKAM HAYyYHO-TEXHUUECKOW JIHTE-
patyphbl, B TOM YHUCJIE C UCTIOIB30BaHUEM 0a3bl
JMaHHbIX DeneparbHOr0 MHCTUTYTa MPOMBIIII-
nerHolt coocreennoctu (OUIIC).

Pe3y.]'ILTaTbI HCCJICA0OBAHUSA
U UX o0Cy:KIeHne

LIVITA Chitosan Green Juice. 3eneHbIi
COK (Aoa3Upy) — MOJNIE3HBIN OCBEXKAIONTUI Ha-
MMUTOK Ha OCHOBE OPTaHMYECKUX MOOETOB su-
MEHSI, JOTIOJHUTEIBFHO COIEP KAl XUTO3aH,
3eJIEHBIA Yail MaTTs U JUETUYECKUE MUILEBLIE
BoJIOKHA. HamuTok peKoMeHII0BaH K yIOTpe-
OJICHUIO ISl HOPMaTH3AITUH YPOBHS XOJIECTe-
pYiHA ¥ O0IIEeTro YKPEIUICHHSI OPraHu3Ma, B TOM
yuciie Ha (OHE apTepUaIbHOW THUICPTEH3UU
[9, 10].

Juis mpousBoicTBa AoI3Mpy Ha OCHOBE
STYMEHSI UCTIOIB3YIOTCS MOJIO/IBIE CBEXHE TI0-
Oern mmmHon 20-30 ¢cM B Ka4eCTBE MCTOYHHMKA
BUTAMHHOB, MHHEPAJIOB U aMUHOKHCIIOT. JIn-
CTBbSL AUMEHS HM3-3a OOMIUA KJIETYATKU B CHI-
pOM BHIE YEIOBEUECCKOMY KEIYAKY MPOCTO
He nepeBaputhb. [loaTtoMy cok Aom3upy — 3TO
€IMHCTBEHHBIN CMOCOO TOJy4aTh MHTATEIh-
HBIE BEIIECTBA W3 JINCTHEB SYMEHSI. XHUTO-
3aH — HACTOAIIUN KJIaAe3b IMUIIEBLIX BOJOKOH.
OH CHUXaeT YPOBEHb XOJECTEPHHA, OUUIIACT
OpraHW3M OT TOKCHYHBIX COCJUHCHUU U KU-
POB, IOMOTAaeT KOHTPOJIUPOBATh YYBCTBO T'0OJIO-
J1a, pETYaUpyeT MyPHUHOBEIN OOMEH U CHIDKAET
YPOBEHb MOYEBOM KHUCJIOTHI M caXapa B KPOBH,
HOPMAJN3yeT NHUIICBAPECHUE W CTUMYIUPYET
MmeTtabonu3M. Marrts (Mar4da) cofepKHUT aHTH-
OKCHJIAHTBI, KATEXUHBI, KOTOPEIE BEAYT OOPHOY
€O CBOOOMHBIMU pauKanamu [1].

JleoBut kucenb «OOMIEYKPETUISIOMIAN) —
CIICIIMANIM3UPOBAHHBIA  THUINEBOA  MPOIYKT
JTUETUICCKOTO TPOGUIAKTUICCKOTO HUTAHUS
I IOJIIEpKaHUA UMMYHHOM cHCTEMBI. BbI-
cokoe conepkanue ButaMuHoB C, E u nunka,
a TaKXXe BXOISIIHE B COCTaB KUCEIS KOMIIO-
HEHTBI: 9KCTPAKTHI POTUOIIBI PO30BOH U CONOJ-
KM, DXWHAIes, I[BETOYHAs IBUIbIA, UMOWPB,
KOpHIIa, OBEC, SI0JIOKO, CBEKJA, CIIOCOOCTBY-
FOT TOBBINICHUIO JKU3HEHHBIX CHJI OpPTaHU3Ma,
YKPEIUICHUI0 UMMYHUTETA U 3alUTE OT BUPY-
coB, OakTepuii, rpHOKOB, aHTHOKCUJIAHTHOMY
NEHCTBHIO, YAYUYIICHUIO HACTPOCHHS W MTOBBI-
IIEHUIO TOHyCa OpraHu3Ma.

47

Kucens xak OBICTpOpacTBOPUMBIN HamH-
TOK 3aHUMAET OIPEJCICHHYIO OO TOJIKHU
B NPEINPUATHAX TOProBoi cetu. Takxke emy
MOCBSIIEHBI PE3YNBTaThl HMHTEIIIEKTYaIbHOM
JIESITENIBHOCTH B BHJIE MTATCHTHBIX JOKYMEHTOB
P®, ¢ neapio DOCTIOKEHHS B KaUeCTBE TEXHHU-
YeCcKOro pesyabrara oboraiieHue OHoioruye-
CKM aKTHBHBIMU KOMIOHEeHTamH (Tabmuua 1).
B pesynaprate W3MEHEHHs pelenTypHO-KOM-
MMOHEHTHOTO COCTaBa KHCEJNel CIoCOOCTBYIOT
MPHUJIAHUIO UM TaKUX CBOWCTB, KaK yKperuie-
HUE HMMMYHUTETa, CTHMYJISLHUS KHU3HEHHO-
ro TOHYyCa.

Cyxast kokTeinbHasg cMeck «Ha 3nopoBee!»
ot poccuiickoro npousBogutenst OO0 «AkKrtu-
dbopMyna» WMeeT pasIUYHbIe BKYCHI (KIyO-
HUKa, BaHWIb, IIOKOJIAT). AHAIN3 TI03BOJIUI
BBISIBUTH CIIEAYIOLINE €€ OTIIMYUTEIbHbBIE 0CO-
OCHHOCTH U PEUMYILECTBA:

* KOKTEWJIb 00OrameH BUTaMHHHO-MHHE-
paNBHBIM KOMIDJIEKCOM, KOTOPBIA BKITFOYAET
Butamussl A, B, C, D, E, H u munepans Ca,
K, Mg, Na, Fe;

* B Ka4yecTBE 3aryCTHUTENs HCIIONb3yeTcs
pacTuTenbHas KieTdarka, KOoTopas HE ycBa-
MBAETCS B OPraHM3ME W BBIBOAUT TOKCHHBI
1 IIJIaKY;

* CHIBOPOTOYHBII OEJIOK JIETKO yCBaWBaeT-
cs M Oorar He3aMEHUMBIMA aMHUHOKHCIIOTaMHU
Y MUHEpaTaMu;

* SUYHBIA OENOK — MCTOYHUK NPOTEHHA,
CHIDKAET YPOBEHB XOJIECTEPUHA;

* B COCTaBe HET CyXOro MOJIOKAa M PacTH-
TEJIBHBIX KHUPOB;

* CPOK TOTHOCTH MPOJYKTA COCTABIISIET ABA
rosa, B TeYEHHE KOTOPOTo He TpeOyeTcs: oco-
OBIX YCJIOBHUI XpaHEHHSI.

OHepreTuueckas LEHHOCTb  KOKTEWI
MonouHoro «Ha 3mopoBbe!» nOpuUroTOBIIECH-
HOTO C WCHOJB30BAHWEM IHUTHEBOTO MOJO-
Ka ¢ MaccoBoil moneit xupa 2,5%, B pacuere
Ha nopiuio 400 cm® HamuTka, cocTasisier 630-
670 xIx (150-160 xkam).

JIMCKyCCHOHHBIN XapaKTep HOCUT BOIPOC
0 OaaHce TONB3BI U Bpena MpU ynoTpedie-
HUU Kode s opraHm3Mma denoBeka. OmHa-
KO B TIOCIIeHEE BpeMs OallaHC CKIIOHSIETCS
B CTOPOHY MO3UTHBHOW OLIEHKHU PETYISIPHOTO
ynotpebieHus kode kak paxtopa npoduiax-
TUKH LEJNOro psna 3aboyieBaHUl: cepAedHO-
COCYIIMCTBIX, THUIIEPTOHUH, aTepOCKIIepo3a,
WHCYJIbTa, MHOTUX OHKOJIOTHYECKHX 3a0ole-
BaHW, HEHPOIETePaTUBHEIX, TaKUX Kak 00-
ne3Hb Anblreiimepa u 6one3np [lapkuHCOHAa,
a Takke 3a00JNeBaHUH NIeYeHH, MoUeK, quade-
Ta BTOPOTO THUIIA, METa0OIMYECKOr0 CHHIPO-
Ma, acTMbI, HapyIIeHHH (QYHKIMH KOXH, Tie-
PUOIOHTHTA, 00pa30BaHUA KaMHEH B MOYKax
M JKETYCBBIBOMSIINX IPOTOKAX, TEPIIECHBIX
U PECTIHUPATOPHBIX 3a00JEBaHUM, NETPECCUH,
HapyueHui annerura [11].
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Taoauna 1
OCO0OCHHOCTH PElENTYPHO-KOMIIOHEHTHOTO COCTaBa KUCEIS
B Ka4€CTBC ACCCPTHOI'O 6J'IIOI[3
O0BexT T Ocobennoctu N
. €XHOJIOTHYeCKast TexHonorunueckuii
UHTEJUIEKTYalbHOM PpelenTypHO-KOMIIOHEHTHOTO
¢dopma TIpUEM, Pe3yJbTaT
COOCTBEHHOCTHU cocrapa
ITareut PO Kucens Buramunuzu- | [lopomok  miomoBo-arogHo- | Peanuzanuss  mopomkoBoit
2242145 POBAHHBIN TPAAMIIN- |TO CBHIPBS (S0JI0KO, OPYCHUKA, | TEXHOJIOTHU;
OHHOM TEXHOJIOTWYe- | KJIIOKBA, YEpPHMKA, alelIbCHH, | KOMIUIEKCHOE oboraleHue
CKOH (POpPMBI JUMOH WM aHaHAac); Kpaxmall | KaJueM, IHIIECBBIMU BOJIOK-
HEMOAU(DUIIUPOBAHHBIA, TIO- | HAMH, BHTAMHHHBIM KOM-
JMBUTAMUHHAsl CMECh IJIEKCOM
ITarent PO Cyxoii  mopomkoo- | Kpaxman 13-20%; ¢pykro- | 3amena KapTo(erbHOTO
2462097 Opa3HbIl KOHIEHTpAT | Bo-sirogHas cMmech 9,5-10%; | kpaxmana Ha TamuOKOBBIH,
KHCeJIsl, pacCTBOpUM B | TUMOHHas kuciora 0,5-2,0 %; | aMUIONEeKTUHOBBIN, — MIlie-
BOJE pa3IMYHON TeM- | Manmbro3Hass maroka 0,85-|HWYHBII  3KCTPY3MOHHOM
nepaTypbl 1,7%; wnaymua  3,0-4,0%; | 0OpabOTKH, CHIDKCHHE Ce-
MUIIEBOM HaTypalbHBIH Kpa- | 0eCTOMMOCTH
curens 0,05-0,2%; caxap-me-
cok 30,8 %; momuBUTaAMUHHAS
cmech 0,26-0,94 %
ITarent PO Kucenps nutbeBoit AmapaHTOoBasi MyKa, KOHIIEH- | 3aMeHa KapTodeabHOro
2702677 TpaT s0JOYHOTO COKa, caxap- | Kpaxmaja Ha aMapaHTOBBIH
MECOK, TyapoBasi WM KCaHTa- |B COYCTAHHH C TyapOBOU
HOBas KaMellb WA KCAaHTAHOBOH KaMeapio
[Tarent PO Cyxoii kucenb, pac-|[lcmmmym (1memyxa monopox- | 3aMeHa Kpaxmajga Ha He-
2761281 TBOPHMBIN THINEBOH | HUKA) 37-44%; ceMeHa dmWa|KpaxMajlbHbIE  MOJNHCAaxa-
KOHIIEHTpaT 20-24%; oputput 12-19%;|puabl — apaOWHOKCHIIAHBI;
9KCTpaKT cTeBuu 6-17%; cy-|oboramieHne pacTBOPUMBI-
OMMMHPOBAaHHOE SITOJHOE CHI- | MU ITUIIEBBIMU BOJIOKHAMH
pbe; 3e1eHblil yaii Martya
[Tarent PO Kucens nim komnort, | Kpaxman 17-27%; si6moku 3,5- | [IektuH ~ SOMOYHBIA — WITH
2342856 WHCTAHTHBIN MPOAYKT | 7,5%; CBekIa WIH KypKyMa |CBEKIOBHYHBIM B Ka4eCTBE
opicTporo mpurortos- |2,0-3,5%; cok cenpaepest 0,5- | ctpykTypoobpasoBareist 10-
JeHHs, TOproBoi Map- | 1,0%; xmonbs oBcsHbIE 1,0- | HOMHHUTENBHO K KpaxMaiy, a
Ku «JleoBuT» 1,5 %; yaii 3enensiii 0,1-0,3% |aTkke B KauecTBE ICTOKCH-
LUPYIOIIEr0 KOMIIOHEHTA

Tpenn Ha MNOAAEPKKY HMMYHHOH CH-
CTeMbl OpraHM3Ma 4YeJOBEeKa IPOIyKTaMH,
LieJICHANPABICHHO O0OTaléHHBIMI  OHOKOP-
PEKTHPYIOIIMMH KOMITIOHEHTaMH, 0C000 aK-
TyaneH B nepuoa nasaemun COVID 19, tem
Oonee, 4To ycraHOBIeH (aKT BIUSAHUS KO(e
Ha C-peaktuBHBIM Oenok [12]. Ilpm sTOM
npeoOnaaroniell  SABISETCS TOYKa 3pEHUs,
YTO BBIHY)KICHHBIH OTKa3 OT YHOTpeOIeHUs
Ko(e B CBsI3U ¢ 0COOCHHOCTIMH (HU3NOIOTHYC-
CKOTO COCTOSIHUSI OpTaHH3Ma YEIIOBEKa, MOKET
CYIIECTBEHHO CHMXATh KaYeCTBO €T0 KU3HHU.
C muenpio HUBENMPOBAaHUS CHIDKEHHS Kade-
CTBa KHM3HU B CBSI3U C OTKAa30M OT HPUBBIYKH
ynoTpeOmaTs Kode M OIylaTh MO3UTHUBHBIH
¢usnonornyeckuii 3QPeKT BeAyTCS aKTUBHEBIE
pa3paboTKi 1O PacCIIUPEeHUI0 acCOPTHMEHTa
WHCTaHTHBIX HAIMTKOB — 3aMEHHTENeH Kode.
Crnenyer OTMETHTB, YTO, KaK CBHUIETEIHCTBY-
IOT pe3yJbTaThl HHPOPMAITHOHHO-TTATCHTHOTO
MOMCKA, JUIA aJeKBaTHOH 3aMeHbl Kode ero

aHaJoraMy HeoOXOAMMO 00eCIIeunTh HATHIne
B THUINEBOH cHUCTeMe OHOJIOTMYECKH AKTHB-
HBIX BEIIECTB, YTOOBI UMUTHPOBAThH HE TOJBKO
BKYC, IIBET, OTYACTH 3arax, HO U MOJIOKUTEIb-
HOE BO3JICHICTBHE Ha OpraHbl U CUCTEMBI Opra-
HH3Ma 4YeloBeka (Tadmura 2).

OnBIT IO MCTIONB30BaHUIO OMOTOTHIECKH
akTuBHBIX BemecTB (BAB) xuBoTHOTO M pac-
TUTEJIEHOTO ChIPhSi MOXET OBITh HCIIOJIb30BaH
MIPH PaCIIMPEHUN aCCOPTHMEHTA CyXHX Oell-
KOBBIX CMECEe, aHaJIOTUYHBIX 10 Ha3HAYCHHIO
npoaykram o I'OCT 33933 «IIponykTsl nu-
€THYECKOTO JIEYeOHOTO W AMETUIECKOTO MPO-
¢unakTryeckoro nutanus. CMecu OeJKOBEIC
KoMIo3uTHbIE cyxue» [13, 14]. Ilpu sTom
Jutst oOecrieueHus] MHCTAaHTHBIX CBOWCTB BAB,
MONYYEHHBIX M3 HATYPaIbHBIX CHIPHEBBIX HC-
TOYHHKOB, ITOJIOKUTEIHFHO 3apEKOMEHI0BAIN
ce0s MOaXO0bl, peau3yIoIie MPOLEecChl IKC-
Tpakuuu ¢ ucnonb3oBanuem CO, B KayecTse
pactBopurens [15].
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Taoauna 2

Oc00eHHOCTH PEIeNTyPHO-KOMIIOHEHTHOTO COCTaBa
3aMeHuTeNer kKode U KoelHBIX HATUTKOB

OCOOCHHOCTH pPelenTypHO-
KOMITOHEHTHOTO COCTaBa

TexHOIOrn4eCcKui pe3yaprar

OO0xapeHHbIe ceMedkH apOy-
3a 0,5-1,0 mm 80 %; muKopuit

Pacmmpenne  accopruMeHTa
3aMeHuTeNe KOopeWHBIX Ha-
IIUTKOB

Kykypy3Has Myka rpy0oro mo-

Viydmenue THUAPOGUITBHBIX
CBOWMCTB M OpraHoJierTuye-
CKHX TMOKa3aTesen

I'pubgara (Inonotus obliquus)
30-70%; cMmech mopoika 00-
JKapeHHOTo Ko()e W TMOpOIIKa
0OKapeHHBIX KOPHEH LIUKOPHUS
ot 3:1 g0 1:3 70-30 %, a Taxxe

HoBeie opranonentuueckue
U 1poUIaKTUIECKUE CBOH-
CTBa, PACHIMPEHUE ACCOPTH-
MEHTa

Kny6un tommHamOypa copT

Poct accoprumenra mpodu-
JIAKTUYECKUX IMPOAYKTOB IH-
TaHUA

I'pu6 gara (Inonotus obliquus)
35,0-45,0%; mmIompl IIHIIOB-
muka 20-30%; mionsl 0osi-
peiauka 20,0-30,0 %; xopeHb
mukopust  5,0-13,5%; mmoxsr
nepia yepnoro 0,5-1,0%

Pacmupenue accoprumeHnta
HAIlUTKOB C OMOJIOTHYECKH
IIEHHBIMH CBOMCTBaMU

SlumeHb, OBec, MIICHNLIA

CHUXEHHUE BSI3KOCTH U OHEP-
reTU4eCcKoi HOCHHOCTH HAITHUT-
KOB, 060FaL[IeHI/Ie KOMITOHCH-
TaMM LEJIBHOTO 3€pHa 3JIaKOB,
B TOM YHCJIC NHUIICBBIMH BO-
JIOKHAMH, YITYUIICHUC TTOTPEC-
OUTEILCKHX CBOMCTB

TpyTHeBo#1 paciuion — | 4acTs;
TJTFIOKO3BI WIIM (DPYKTO3BI — OT
3 o 9 wacreif; mopomoK Koge
WK 3aMeHHTENS Kode

O0bekT
HMHTEJJIEKTYyaJIbHOU Ha3nauenue
COOCTBEHHOCTH
[Tarent PO Cyxoll 3aMeHHTENb
Ne 2739808 KO(eHHOTO HAaIHT-
Ka 20%
[arenT PO 3aMeHUTenh Kode
2731473 MoJa
ITatenT PO Cyxoii  03m0pOBH-
2673042 TEJIbHBIN HAITUTOK
MOPOUIOK NPSHOCTEN
ITatent PO [Topormkoobpa3HbIit
2668813 3aMEHHUTENb Ko(e U3 | CKopocHesKa
KIyOHel TormMHaM-
Oypa
Iarent PO 3ameHnTenb kohe
2608652
[Tatent PO I'maponuszoBanHOe
2597988 LIEIBHOE 3epHO
ITatent PO Tonuzupyromui
2493733 HAIHUTOK

Yeusenue npoQuiIakTHUECKO-
ro ¢ ¢eKTa MpHu COCTOSHUSIX,
CBSI3aHHBIX C yTOMJICHHEM

Pa3paboTan MpoeKT OpUTrHHAIBHOTO TU3aki-
HAYTIaKOBKH CYXO0i OEJTKOBOW KOMIIO3UTHOM CMe-
cu «Ourepan HyrtpunHop», MO MOKa3arelsm
KayecTBa W 0OE€30MACHOCTH COOTBETCTBYIOMICH
tpeboBanusiM 'OCT 33933 «IIpomykTel nueTn-
YECKOTO JIeYeOHOTO U AUETHYECKOTO MPOpHIIaK-
THIeckoro nmutaHusa. CMecu OelTKOBbIE KOMITO-
3UTHBIE CYXHE», BBIITYCK KOTOPOH IITaHUPYETCst
Ha MEpCIEKTHBY Ha MpPOM3BOJCTBEHHOH Oasze
000 «loxrop Xohhmany, . Boponex.

[Ipu pa3paboTke CHENUATU3UPOBAHHBIX
MIPOAYKTOB MHUTaHUSI TEPOHTOJOTHYECKON Ha-
MIPaBIEHHOCTH, OPUEHTHPOBAHHBIX IS YAOB-
JIETBOPEHHS IOTPEOHOCTEH B OEllke M SHEPTUH
JHofIel TOKUIIOTO BO3pacTa, HE0OX0IUMO YUHU-
THIBATh CETMEHTAIIMIO MTOTPEOUTEIBCKUX Map-
KEepOB 3TOW Kareropuu Haceienus. Mx dop-
MHUpOBaHUE 00YCIIOBICHO (PU3HOIIOTUIECKUMHU
U3MEHEHUSIMU TMHIIEBAPUTEIbHON, HEPBHOMU
CHCTEM OpraHu3Ma, CBSI3aHHOW ¢ (opMHpoBa-
HUEM CEHCOPHOM YyBCTBUTEIHHOCTH OPraHOB

O6OH${HI/I5{, OCiA3aHUA, a TAKXKE YXYAIICHHUEM
3PUTCIILHOT'O BOCIIPUATUA 00OBEKTOB.

BpiBOABI

CoBpeMeHHas cTparerus pa3paboTKu mpo-
JIYKTOB JJIsL 3JI0POBOTO M IEPCOHAIM3UPOBAH-
HOTO MUTaHUS 3aKJII0YAETCS B UCIIOIB30BaHUU
HOBOTO W TPaJUIIMOHHOTO IHIIEBOTO CHIPHS,
TrapaHTUPYIOIIETO YIOBIETBOPEHUE TIOTPEOHO-
CTel HaceJIeHUS B OCHOBHBIX U OHOJIOTHIECKHU
aKTUBHBIX BEIIECTBAX C YYETOM KakK Hallho-
HAJBHBIX TPATUIMA U SKOHOMHYECKOTO TI0JI0-
JKEHHsI, TaK U TPeOOBaHWUN HYTPHUIIHOIOTHU.
Pazpabotan u mpencraBieH MPOEKT OPHUTH-
HAJBHOTO JM3aifHa YIIaKOBKH CYXOH OemKkoBOit
KOMITO3UTHOH cMecu «JHTepan Hytpuropy,
M0 TIOKAa3aTeJsiIM KadecTBa M 0€30macHo-
CcTH cooTBeTcTBytomed TpeboBanusim ['OCT
33933 «IIpomyKThl TUETHUYECKOTO JE4eOHOTO
W JIUETUYECKOr0 MPOQUIAKTUYECKOTO IHTAa-
Husl. CMecH OeNKOBBIE KOMIIO3UTHBIE CyXHUE».

EUROPEAN JOURNAL OF NATURAL HISTORY Nu4, 2022



50

Cnucok JuTepaTypsl

1. Abpamosa A.E., Maneesa M.B., lllykuna E.B. [Tuesas
LeHHOCTh 4asi «Marua» // Yall B HCTOPHYECKOM, KyIBTypPHOM,
MEIUIMHCKOM aclieKTe: Marepuaibl | HaydHO-TeopeTHuecKon
OHJIAIH-KOH(EPEHIINN C MEKIYHapOIHbIM ydacTHeM. Kypck,
15 nexabps 2020 roxa. Kypck: UznarensctBo Kypckuii rocynap-
CTBEHHbIH MeauuuHCKHi yHUBepcutet, 2020. C. 439-440.

2. Cepebpsnuk U.A., Onax H.M. OcobenHocTH poc-
cuiickoro peiHka koge // Theoretical & Applied Science.
2015. Ne 11 (31). C. 31-33.

3. Bonoruukosa T.H., Ynaxanosa /[.I1. Ouenka xadectsa
pactBopumoro kode // ToBapoBel MPOJOBOJILCTBEHHBIX TOBA-
poB. 2018. Ne 12. C. 42-45.

4. Koge: pactBOopuMbIii u/unu HaTypaibHbIA? // Metoabl
oneHkH cooTBeTcTBHA. 2011. Ne 6. C. 32.

5. Xanukosa P.1., NBanoB A.A., XamukoB P.M. Hcnons-
30BaHHE MaKPOMOJIEKYJ KpaxMmaya B KadecTBe MHOIO(YHKIHO-
HaJBHBIX MHTPEIUEHTOB B TEXHOJOTHU HATYPaJIbHBIX KHCEIeH
u cuponos // IHHoBaoHHast Hayka. 2016. Ne 4-3. C. 200-202.

6. llleBbeBa K.B., CoipBaueBa M.B. O030p pa3padortok
oborateHHbIX kucedeit / Mononexs u Hayka. 2019. Ne 10-11.
C. 45.

7. CeuctyH H. Yto nuts cnopremeny? // IInBo 1 HAMUTKH.
2015. Ne 5. C. 54-55.

8. Konnparbea H.A., I'motoBa U.A. IlepcnekrtuBbl pas-
paboTKH GETOKCOAEPIKALIMX KOPPEKTOPOB CTPYKTYPHI TUTAHUSL:
aHaJIM3 aCCOPTHMEHTA W [HUILEBOM IEHHOCTH [IPOTEHHOBBIX KOK-
Teiinel // TeXHOIOTHU U TOBAPOBEICHHUE CEIbCKOXO03SHCTBEHHON
npoxykuu. 2020. Ne 2. C. 39-47.

9. lapadpernunoB X.X., 3eitrapuuk M.B., Karanos b.C.,
Ca¢ponopa A.H., FOnoukun A.B., 3ymosa E.A. Merabonuue-
CKMIil CHHIPOM: COBPEMEHHBIC IPEJICTABICHUS, KPUTEPHH AUa-

THOCTHKH ¥ IPHHLMIIBL {ueToTepanuu // Bonpocs! auetonoruu.
2015. T. 5. Ne 4. C. 4-14.

10. I'epacumenko O.H., [po6simes B.A., Hlnarun U.C.,
Cyxarepuna H.A., A6pamoBuu C.I. OcOOEHHOCTH HY TPUTHBHO-
TO craryca y OONbHBIX apTepUalIbHOI T'HIEepPTeH3MeH B coyera-
HHUHU C XPOHHUYECKOH 0OCTPYKTHBHOI OONE3HBIO JIerKuX // DKc-
HEepUMEHTAJIbHAS W KIMHHYECKasi racTposHrepoiorus. 2017.
Ne 9. C. 52-55.

11. Smn A 5., Jlesun [I.A., Jlesuna JI.B., Benennn A.H.,
SAumn S.U. Kode: xumudeckuii coctaB, aHTHOKCUIAaHTHAS aK-
THBHOCTh M BIUSHHE HAa 300pOBbe uenoBeka // JlaGoparopus
u ipou3BoacTBO. 2020. Ne 2(12). C. 88-102.

12. Hang D., Kverner A.S., Ma W.,, Hu Y., Tabung F.K.,
Nan H., Hu Z., Shen H., Mucci L.A., Chan A.T., Giovannucci E.L.,
Song M. Coffee consumption and plasma biomarkers of metabolic
and inflammatory pathways in US health professionals / Am J Clin
Nutr. 2019. V. 109. P. 635-647. DOI: 10.1093/ajen/nqy295.

13. TuxonoB I.C., I'motoBa M.A. Pa3pabGorka OenkoBoro
HPOIYKTa A/ COLMANbHBIX IPYMI HACEICHHS C MOBBIIICHHOM
¢usmueckoii akruBHoCThIO // Henens nayku CITBITY: marepua-
IIbl Hay4. KOH®. ¢ Mex . yuactueM, C.-ITerepOypr, 18-23 Hos0ps
2019 . CII6.: Canxr-IletepOyprekuii MONMUTEXHUUCCKUH YHH-
Bepcuret Ilerpa Benukoro, 2019. T. 1. C. 235-237.

14. Tuxonos I'.C., KonzaparbeBa H.A., I'toroa U.A. Kon-
LIEHTPHPOBAaHHBIE QOPMBI UILEBBIX BEIIECTB HA OCHOBE MOJIOY-
HOM CBIBOPOTKH: TIOKa3aTean Ouonormyeckoil 6esomacHocTn //
TexHONOrMy MUIEBOH U IepepadaThiBaIOLICH MPOMBIIUICHHO-
ctu ATIK — npoxykTel 310poBoro nutanus. 2020. Ne 3. C. 25-30.

15. Mumkesuu 2.10., Kacbsnos I"1. CoepiueHcTBOBaHUE
TEXHOJIOTHH 0e3aJIKOTONbHBIX HATUTKOB Ha 0cHOBE CO,-1poTOB
IUIOJIOBO-STOHBIX KYJIETYP U TYCTBIX IKCTPAKTOB JIEKapCTBEH-
HBIX PACTEHHWil JUI HACENCHHUsI CEBEPHBIX paiionoB Poccum //
W3Bectrst BhICIIMX y4UeOHBIX 3aBeaeHui. [IuiieBas TeXHOMIOT UL
2020. Ne 2-3 (374-375). C. 33-37.

EUROPEAN JOURNAL OF NATURAL HISTORY Nu4, 2022



VJIK 65.011.4

51

TEXHOJIOTHUS CKBO3HOTO INIAHUPOBAHUS MOKA3ATEJIEH

KAK UHCTPYMEHT CHUKEHU A
ONNEPAIIMOHHBIX PUCKOB KOMIIAHUH

Creapmamonok O.E., Boakosa O.10.
Cubupckuil eocyoapcmeennwill yrusepcumem nymeiti coooujernus, Hosocubupck,
e-mail: shaihitdinova@mail.ru

TexHOMOTHs CKBO3HOTO MPOU3BOACTBEHHOIO IUIAHHPOBAHUS 00BbEMOB PadOT M MOTPEOHOCTU B pecypcax —
9T0 3((EKTUBHBIA MHCTPYMEHT JUIS CHIIKEHHS ONEPALMOHHBIX PHCKOB JKEJE3HOH J0poru. Llenbio BbINIONHEHHUs
HCCIIEIOBAHMS SBISSTCS pa3paboTKa MOJENN MOANU(PUINPOBAHHONW CHCTEMBI IPOM3BOJICTBEHHOTO IUIAHUPOBAHMS
JUISL CHIDKEHUSI yIIPaBICHYECKOTO PHCKA KOMIIAHHH, CBS3aHHOTO CO CIOXKHOCTBIO IPOTHO3HPOBAHUS PE3ylIbTara.
OcHOBHBIM MeTozIoM cOopa uH(opMaliu cTan BepOanbHbli ompoc. IIpeaBapuTensHO MOArOTOBIEH MepedYeHb BO-
IIPOCOB, MO3BOJISIOIIUH ITOTYyYHTh HHGOPMALUIO O IUIAHHPOBAHUM ITapaMeTpoB OIO/PKETa IPOM3BOACTBA B YAaCTU
noxydyeHust HHGopMaIuu AT pacueTa IIaHUPyeMBIX Hokasareneil. Ompoc NpoBeaeH cpeay CIeUaIucToB, 00ma-
JIAIOLINX SKCIIEPTHOH MH(OpMAaIMeH, 3aHIMAIOIINXCS TUIAHMPOBAHUEM [TAPAMETPOB OIOKeTa IPOU3BOAICTBA, C OX-
BaTOM Bcex kene3HbIX gopor OAO «PX]I» ¢ momompio TeneoHHOIT cBsi3u. B pesynbrare onpoca BEIBICHEI Y3KHE
MecTa B YacTH IUTAaHHPOBAHUS TTOKa3aTeNel Oro/keTa IPOU3BOACTBA. BMecTe ¢ TeM mpoBeaeH aHaIN3 aHaTOTHIHBIX
UCCIIe/IoBaHuUil, TPOBEIEHHBIX Ha JPYTUX MPEINPUATUSIX C IOXOKUMH ITpobieMaMu B IJIAHUPOBAHUH 110 MaTepHa-
J1aM, TIpeICTaBIeHHBIM B ceTd MHTepHeT. BhIsABIeH psi IpoOIeMHBIX BOIIPOCOB, IPEHSTCTBYIOIINX Ka9eCTBEHHOMY
BBINIOJTHEHUIO CKBO3HOTO IPOH3BOACTBEHHOTO ILIAHHPOBAHUSI 00BEMOB PabOT M MOTPEOHOCTH B pecypcax. B ka-
4eCTBE MHCTPYMEHTA IOBBILICHHUS 3()(EKTHBHOCTH CKBO3HOIO IMPOHM3BOJCTBEHHOTO IUIAHUPOBAHUS IMPEIIOKCHA
Mo (UKAIHSI METOTHKH.

KiioueBble cj10Ba: CKBO3HOE IUIAHNPOBaHHE, OI0IKeT MPOU3BOACTBA, Pa3BHTHE KeJI€3HOM 10pOry, IJIAHHPOBaHHUe
Oro1uKeTa, MOAH(UIHPOBAHHAS CHCTEMA

END-TO-END PERFORMANCE PLANNING TECHNOLOGY AS ATOOL
FOR REDUCING OPERATIONAL RISKS OF THE COMPANY

Stelmashonok O.E., Volkova O.Yu.

Siberian Transport University, Novosibirsk, e-mail: shaihitdinova@mail.ru

The technology of end-to-end production planning of work volumes and resource requirements is an effective
tool for reducing the operational risks of the railway. The purpose of the study is to develop a model of a modified
production planning system to reduce the company’s management risk associated with the complexity of predicting
the result. The main method of collecting information was a verbal survey. A list of questions has been pre-prepared
to provide information on planning the parameters of the production budget in terms of obtaining information for
calculating the planned indicators. The survey was conducted among specialists with expert information involved
in planning the parameters of the production budget, covering all railways of Russian Railways using telephone
communications. As a result of the survey, bottlenecks were identified in terms of planning production budget
indicators. At the same time, an analysis was made of similar studies conducted at other enterprises with similar
problems in planning based on materials presented on the Internet. A number of problematic issues have been
identified that impede the qualitative implementation of end-to-end production planning of the scope of work and
resource requirements. As a tool to improve the efficiency of end-to-end production planning, a modification of the
methodology is proposed.

Keywords: end-to-end planning, production budget, railway development, budget planning, modified system

OCHOBHBIMU BHaMU JCATECIBHOCTU (DUIIH-
ama OAO «PX]I» [lanbHeBOCTOYHAS KeJIe3Has
JIOpOTa SIBJISIFOTCS TPY30BBIC U MACCAKUPCKUC
riepeBo3KH. J[anbHeBOCTOUHAS XKeTle3Hast Jopora
obecrneurBaeT KOOPIMHAITIIO pabOoTHI TToApas3ie-
neanii OAO «PX]I» m modepHUX 3aBHCHMBIX
obrmrecTB XoJiauHra JUIS JTOCTHXKEHHS CTparte-
TUYECKUX LIEJIEN pa3BUTHUS U PELICHUS IIPUOPHU-
TeTHBIX 3a/a4 [1]. TexHomorust CKBO3HOTO MPO-
W3BOJICTBEHHOTO IIAHUPOBAHHS O0BEMOB PadOT
1 TIOTPeOHOCTH B pecypcax — 3T0 HeoOXoauMast
0a3za (OYHKIIMOHUPOBAHWS M PA3BUTHS JKEIIC3HOM
noporu. DhdekTUBHOE YIIpaBICHUE >KEIC3HOMN
JIOPOToli HEBO3MOXKHO 0€3 YETKO YCTaHOBJICH-
HBIX TEKYIIIUX TOKa3aTelieii 00beMOB MEPEBO30K
u rpy30000poTa. CoBepIIeHCTBOBAaHHE CHCTEMBI

CKBO3HOTO TIPOM3BOJICTBEHHOTO TLJIAHUPOBAHUS
O6’I)CMHI)IX M Ka4eCTBEHHBLIX ITOKazaTesed Ke-
JIE3HOW JOPOTH MO3BOJIUT CHU3UTH ONEPALHOH-
HBIE PUCKH KOMITAaHHH.

Ha cerogusmuuii [O€HP HEZOCTATOYHO
3(h(HEKTHUBHO BBITIOIHACTCS CKBO3HOE ITPOM3-
BOJACTBCHHOC INIJIAHUPOBAHUEC OGLCMHLIX " Ka-
YECTBEHHBIX II0KA3aTelIe >KeIe3HOU JOpory,
MEpOTPHUATHS, HAlIPaBICHHBIC HA YITy4lICHHE
MpoIecca MOJIEIUPOBaHUSI CKBO3HOTO TUTaHU-
poBaHUs He 3P PEKTUBHEIL.

Lems wccnenoBaHus: MPEMIOKUTH HAIPaB-
JICHUA CHIKCHUSA OICPAlMOHHBIX PHCKOB II10-
Cp€ACTBOM TOBBIIICHUA Kau€CTBa IIPOU3BOMA-
CTBEHHOTO IIAHUPOBaHUsI 00bEMOB PaboT U 110~
TpebHOCTH B pecypcax dunuano OAO «PX».
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I[J'IH JOCTHXXCHUS LICIIN 6I)I.HI/I II0CTaBJICHBI
U pelIeHb! CIeNyOHe 3a1auu:

1. CucreMaTn3npoBaTh TEXHOJIOTHIO CKBO3-
HOTO TIPOM3BOJICTBEHHOTO TUIAHUPOBAaHUS B
YacTH TUIAHUPOBAaHUS TOKazareled oOBeMOB
NIePEBO30K ¥ Ipy30000poTa Ha Tonurone Jlanb-
HEBOCTOYHOMH >KEJIE3HON JOPOTH.

2. [IpoBecTu BepOasbHBIN ONPOC CrienHa-
JUCTOB-3KCIIEPTOB C LENBIO BBISIBICHUS Y3KAX
MECT B TEXHOJIOTHH CKBO3HOTO IIAHUPOBAHUSI.

3. Ha ocHoBaHnM o1rpoca pa3padboTars npe-
JIO’KEHUSI TI0 COBEPIICHCTBOBAHHIO TEXHOJIOTHH
CKBO3HOI'O MPOMU3BOACTBECHHOI'O IJIAHWUPOBAHUA
OOBEMHBIX M KaueCTBEHHBIX IIOKa3aTesei xe-
JIE3HOH JIOPOTH B YCIIOBHUSAX MU(POBU3AIINH.

MaTepnam)l M ME€TOAbI UCCTICAOBAHUA

Jnis BBISBIIEHHS Y3KUX MECT B TEXHOJIOTHH
CKBO3HOTO ITPOW3BOICTBEHHOTO TUIAHUPOBAHIIS
00BEMHBIX M KAueCTBEHHBIX IIOKa3aTesed JKe-
JIC3HON JTOPOTHM MCIOJIb30BaH METOJ| BepOaib-
Horo ompoca [2]. Pazpaboran miaH conuomno-
THYECKOTO HCCIIEOBAaHHUS CPOKOB M KavyecTBa
MoNy4YeHusT NHGOPMAIUH JIJISl pacdeTa TUIaHo-
BBIX TTapaMeTpoB. COOp MaHHBIX MTPOBEACH Cpe-
JIN CTICITUAIMCTOB-IKCIIEPTOB, 3aHUMAIOIITUXCS
IJTAHUPOBAHUEM MapaMeTpoB OIOmMKETa MPo-
WU3BOJICTBA C OXBAaTOM BCEX KENE3HBIX JOPOT
OAO «PX]I» ¢ momormsto TeneoHHOH CBSI3M.

Pe3y.]'ILTaTbI HCCJICA0BAHUSA
U UX o0Cy:KIeHne

Hcnone3ys Ilopsigok CKBO3HOTO MPOM3-
BOJCTBCHHOI'O IUIaHUPOBAaHMA, OHpClICJICHHBIﬁ

Pernamentom (opmMupoBaHUsl U KOHTPOIIS HC-
MOJIHEHUs] KOHCOJMIMPOBAaHHBIX OIOIKETOB
xonaunara «PXX]I», yTBepkKIeHHbI pacnopsi-
xeraneM OAO «PXKJI» ot 25 mosops 2020 1.
Ne2603p. ObLIH BBIZENIEHBI BOCEMB TEXHOJIO-
TMYECKHUX 3TaroB, BKJIIOYAIONIMX 3alloJIHEHUE
52 ¢opM B aBTOMAaTH3MPOBAaHHOW CHCTEME
CKBO3HOTO IIPOM3BOJCTBEHHOIO IUIaHUPOBA-
Hus (AC CIIII) (pucyHOK).

HccnenoBanne TeXHONOTHH PabOTHI CIie-
[IMAACTOB B YacTH IUIAHWPOBAaHUS IIOKa3a-
Tesneli 00bEMOB TEPEBO30K M Tpy30000poTa
Ha Tonurone JlambHEBOCTOYHOH >KENe3HOU
JOPOTH TOKAa3aJ10, YTO B CIIy’KOe SKOHOMHUKH
1 (UHAHCOB XENE3HOW JOPOTH 3arOIHSIIOTCS
B AC CIIIT getpipe GopmBl, TepedrcIICeHHBIE
B Ta0IHUIE.

Juis coBepuieHCTBOBAaHUSI CUCTEMBI (op-
MUPOBaHMsI OCHOBHBIX MAapaMeTpOB OIOIKeTa
NPOU3BOJCTBA Ha JlanbHEBOCTOUHOH >kejes-
HOU gopore copmupoBaHa pabodasi Tpyma
M0 MOJIETMPOBAHMI0O W HACTPOIKe MpoIec-
ca CKBO3HOTO TIPOM3BOACTBEHHOTO IIJIaHU-
poBanusa. Pabowas rpynma paccMmarpuBact
MPOEKTHl OCHOBHBIX IIOKa3areieil OromkeTa
MIPOU3BOJCTBA C YYETOM pa3HOIIACUH, BO3-
HUKAOIIAX MEXIy Y4YaCTHHUKaMHU, OOIINM
pelIeHneM yTBEep)KJaeT OKOHYATENbHBIE ITa-
pametpsl s BHeceHus naHHbXx B AC CIIIIT
Ha YpOBHE JKEJIe3HON JOpOTH Ha IJIaHupye-
MBIl mepuoa. Pabouyro rpymnmy BO3INaBiseT
NEPBBII 3aMECTUTENb HadaJIbHUKA KeJIe3HOU
JIOPOTH TI0 YKOHOMUKE, (UHAHCAM H KOpIopa-
TUBHOW KOOPJMHAIUH.

| 3tan 1. PopMHUpOBaHME NPOrHO2HLIX NAPAMETPOB FPY30BLIX NEPEB030K |

| 31an 2. PopmMpoBaHUWE NPOEKTOS NapameTpos no pemonTam MHdpacTpyxTypel |

37an 3. dopmuposadue obbeMos NpeabABNEHHA MPY30B NO OPOram HasHaYeHHA
W nepeasyd Nnoe3qos No OCHOBHBIM CTRIKDEBRIM NYHKTaM

| 3ran 4. PopMHpoBaHKE oBBEMHBIX M HEYECTBEHHBIX NPOWIBOACTBEHHBIX NAPAMETROR |

| 3tan 5. mDpMHFDBBHHE NapKoBs NOKOMOTHEHOMD M MOTORBAarOHHOMD NOAEMHHOND COCTaBa |

| 37an 6. PopMUpoBaHKME CPEOHECNIMCOYHON YHCNEHHOCTH M NPOYHE NPOM3BOACTEEHHBIX NapaMeTpos |

| 3tan 7. dopMUpoBaHWe NapaMeTpos NpoKMIBoacTEEHHO-K03ARCTBEHHOA aeATencHocTH OAD «PH s |

MHBPACTPYKTYPBI

31an 8. PopmupoeaHue napametpoe BlogmeTa npovzeogcTea LieHTpansHol gvpexumn

Texnonoeuueckue smanwi
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®opwmel a1 3anonHenus B AC CIIII

«Pacuér Tpy30000pOTa MO XKENE3HBIM OPOraM» BKIFOYACT CIEAYIOIIUE MMOKA3aTeIH: I10-
rpy3Ka Ipy30B cOOCTBEHHasI (MECTHOE COOOIICHHE M BBIBO3); MEPEBE3EHO I'PY30B (B MECT-
HOM COOOIIIEHHH, M0 BBO3Y, BHIBO3Y, TPAH3UTY); NAIGHOCTh MEPEBO3KU I'PY30B (B MECTHOM
coO0LIeHHH, 110 BBO3Y, BEIBO3Y, TPAH3UTY); IPUEM I'PY’KEHBIX BATOHOB 110 OCHOBHBIM MEKI0-
POXHBIM CTBIKOBBIM IMYHKTaM; JTUHaAMHUYE€CKasA Harpy3ka 1o npucmMy Ha pr)KeHBIﬁ BaroH, Ta-
PUGHELI TPy30000pOT (B MECTHOM COOOIIIEHUH, IO BBO3Y, BEIBO3Y, TPAH3HTY); TPY30000pPOT

«O0beMHBIE TTOKa3aTeN MO0 HOMEHKJIAType Ipy30B» BKJIIOYAET CIEAYIOIIUE MOKa3aTeu:
MOTpy3Ka TPy30B COOCTBEHHAs! T0 HOMEHKJIATYPE TPy30B (MECTHOE COOOLICHHE U BBIBO3);
MIEPEBE3EHO I'PY30B [0 HOMEHKJIATYpe TPy30B (B MECTHOM COOOIIECHUM, TI0 BBO3Y, BBIBO3Y,
TPaH3UTY); AaJBHOCTh TIEPEBO3KH I'PY30B (B MECTHOM COOOIIEHUH, IO BBO3Y, BBIBO3Y, TPaH-

«OKCIUTyaTalMOHHbIH TPy30000pOT MO BHJAM TATH» BKIOYACT CIEAYIOIIUE MOKA3aTeNlu:
MOTpy3Ka I'py30B COOCTBEHHas! (MECTHOE COOOIICHUE M BBIBO3); MIPUEM TPYKEHBIX BarOHOB
IO OCHOBHBIM MEKAOPOKHBIM CTHIKOBBIM ITyHKTaM; JUHAMUYECKas HArpy3Ka 0 IpUeMy Ha
IPY’KEHBI BarOH; CTaTUYECKasl Harpy3Ka; IPYKEHbIN pelic BaroHa; 3KCIUTyaTallMOHHBIN Ipy-

®opma
p IToka3zarenn
Ne n/m
11.2
KOHTEHHEPHBIMHU OTIIPABKaMH.
11 CKI)
3UTY); HOPOXKHHH IPy30000pOT.
13 OK[T)
30000pOT, B T.U. B DJIEKTPOTSTE U TEIUIOTSATE.
14.1
00bEM TOHHO-KHJIOMETPOBOM pabOThI OPYTTO, B T.4. B ANEKTPOTSre U TEILIOTSITE.

«O0beM TOHHO-KHIIOMETPHI paboThI OPYTTO B TPaHUIIAX KEJIE3HBIX JOPOT» BKITIOUACT CIIEIY-
IOIIME MTOKA3aTeNN: SKCILTyaTallMOHHBIN IPYy30000pOT, B T.4. B JJIEKTPOTATE U TEIUIOTSATE; JTH-
HaM{4ecKasi Harpy3ka I10 IpHeMy Ha IPY>KEHbIH BaroH (110 BUAAM TATH); TPOOET TPY>KEHBIX
BaroHoOB; MPoOer MOPOXKHUX BAaroHOB; BEC Tapbl BaroHa; TOHHO-KMJIOMETPHI Taphl BaroHA;

Cpoku BHECEHHs] TPOEKTOB OCHOBHBIX
nmokasareneil Orwomxera mpousBoacTBa B AC
CIIII xectko pemtameHTHpoBaHBL. OKOHYa-
TEJIHBI BapHaHT NPH IUIAHUPOBAHUM Ha Me-
CsII] HA YPOBHE K€JIE3HOH OPOru HEOOXOAUMO
BHeCTH a0 19 umcna Mecsia, TPEIIeCTBY-
fouiero  mianupyemomy. IlpeaBaputenbHo
3a 2 CyTOK 10 3aceiaHust pabodeld TpymIbl
B CIIy>k0y SKOHOMHKH U (PUHAHCOB MTOCTYMAIOT
MPEIJIOKEHUS 10 (POPMUPOBAHUIO IUIAHOBBIX
[IapaMeTpoB 110 IOrpy3Ke COOCTBEHHOH B pas-
pe3e HOMEHKJIATYphl TPY30B W HAIpPaBICHUU
NepeBO30K, (POPMUPOBAHKE IOTPY3KH CETH JKe-
JIE3HBIX JOpOT B anpec /lanbHeBOCTOUHOM xe-
JIE3HOW JOpOTH, NMPUEME M BBITPY3KE TpyxKe-
HBIX BarOHOB 10 JKEJIE3HOM 10poTe U B paszpese
PETIArOIINX CTAHIINK, OKUAAEMBIA 00BEM TIPO-
BOJIUMBIX «OKOH» B JUHAMHKE K YPOBHIO MPO-
IIJIOTO TO/a.

Onpoc cnenuaancToB-3KCIIEPTOB, BBIABUI
HEAOCTaTKH CHCTEMBI CKBO3HOTO IIJIAHHPOBA-
HUS, KOTOpBIE CHMXAIOT PE3YJIbTAaTHBHOCTB.
O(GEeKTUBHOCTE W PE3YJIBTAaTHBHOCTH IIPO-
mecca CKBO3HOTO IJIAHMPOBAHHS BO MHOTOM
OTIpEJIeTISIeTCS OPraHU3alMOHHBIM (AaKTOPOM,
TakKUM KaK OTCYTCTBHE CHUCTEMBI JOCTOBEP-
Hoil uHpopmaruu [3]. B ycnousax Heonpene-
JICHHOCTH U OTCYTCTBHUSI HEOOXOAMMBIX HaH-
HBIX IUIAHUPOBAaHME HOCHUT OTHOCHUTEIIbHBII
XapaxTep.

IIpu mmanupoBanuu Tpy30000poTa Ha
JlanbHEBOCTOYHON KEJIE3HOW NOpOre NpUHU-
MAIOTCSl €r0 COCTAaBJIAIOIINE B COOTBETCTBUH
C MpeapIAYIUMH (aKTUIECKUMH 3HAYCHUSIMH

JUTSL TajJbHOCTH MEPEBO3MMOrO T'py3a U JUHA-
MUYECKOM Harpy3ku Ha BaroH. DakTHuecKu
chopmupoBarh HH(OPMAIUIO O AITBHOCTH
¥ IWHAMHYECKOW Harpy3Ke BIIOJHE pEeallbHO
WCXOAs W3 JaHHBIX, MocTymatommx B LleHTp
(UPMEHHOTO TPaHCIIOPTHOTO OOCTYKHBAHUS
0 TpEebSBICHUH TPY30B MOA HOrpy3Ky. py-
TOH Ba)KHOW COCTaBISIONICH Tapu(HOTO Tpy-
30000poTa siBIsieTcss 00beM MOTrPY3KH, HTO-
TOBBIE JaHHBIE TUTaHA TIPENBSBICHUS TPY30B
(c ygeToM BO3MOXKHOCTEH WHOPACTPYKTYpHI)
¢dopmupyrores — 18 uuncna.

Taxkum o0Opa3oM, UTOTOBBIE JaHHBIE, BHO-
cumble B AC CIIII, HOCAT OTHOCUTEIbHBIN
XapakTep, 4YTO B KOHEYHOM HUTOT'€ CKa3bIBAETCS
Ha Ka4yeCTBe IJIAHUPOBAHUSI.

Ha JlanbHEeBOCTOYHOM >XeNe3HOH Jopore
HAa MOMECHT IOJArOTOBKH 3acefaHus pabdoucit
TPYTIIBI TIPEICTABICHHBIE JaHHbBIE JJIsl pacue-
Ta rpy30000pOTa ABJISIOTCS MPEABAPUTEIHHBI-
MU, ITOCKOJIBKY OKOHYATEJIbHBIN BapHaHT ILIa-
Ha o0beMa Iepeadu MOoe30B MO0 OCHOBHBIM
CTHIKOBEIM ITyHKTaM (opmupyercs 19 umcna,
(dbopMupoBaHUE TUIAaHA MPEABSBICHUS TPY30B
(c yderoM BO3MOXKHOCTEH HHDPACTPYKTY-
pel) — 18 uncna. B cBsi3u ¢ 3TUM OTCYTCTBYET
HeoOXoauMasi MHQOpPMAanus 1O COCTaBJISIO-
M Tpy30000poTa. OKOHYATENEHOE pelIeHue
0 TUTAaHOBBIX 3HAUEHHUSIX OCHOBHBIX IOKa3are-
Jeit OromkeTra mpou3BoiCcTBa JlanbHEBOCTOU-
HOM KeJIe3HOW Joporu npuHumaercs Jemnap-
TaMEHTOM 3KOHOMHUKH.

@opMBbI  CKBO3HOTO IPOU3BOACTBEHHOTO
TUTAHUPOBaHUS 00BEMOB padOT U MMOTPEOHOCTH
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B pecypcax ¢unuanoB OAO «PXK]» na mecsin
OKOHYATENIFHO (HOPMHPYIOTCSI B TOICHCTEME
CKBO3HOTO TUTAHUPOBAHUS aBTOMATH3HUPO-
BaHHOW CHCTEMBI OFOKETHOTO YTIPaBIICHHS
OAO «PX/I» mo 25 umcna mecsra, MpenbIay-
IIETO TUIAHUPYEMOMY.

O3HAKOMJICHHE TIPUYACTHBIX C OKOHYA-
TEJIHBIM TUIAHOM 00bEMOB paboT BBITIONHS-
€TCs MOCPEICTBOM EnHON aBTOMaTH3NPOBaH-
HOM CHUCTEeMBI IOKyMeHTooOopoTa a0 30 yrcna
MecsIa, MPEAbIAYIIETro IIaHNPyEMOMY.

Kpome ToOro, peanusyercsi BBIIOIHEHUE
CIKEMECAYHBIX BAPUAHTHBIX PACY€TOB HE TOJIb-
KO IJIAHUPYEMBIX MPOM3BOACTBEHHBIX MOKa3a-
TeJel, HO ¥ OKUAAeMBIX Pe3yJbTaTOB, a TAKKE
MIPOM3BOMINTCSL CpaBHEHHE (AKTHIECKHUX IIa-
pPaMETPOB C IUIAHOBBIMH, BBISBIISIFOTCS OCHOB-
Hble (PaKTOPhl OTKIIOHEHWH W OMPENeIITIOTCS
MEpPOIPUATHS MO JaJbHEUIIE JOHACTPOil-
KE CHCTEMBI.

B nacrosmee Bpems gopMupoBaHue Tuia-
HOBBIX ITapaMeTpPOB MPOU3BOAUTCS BPYUHYIO,
WTOTOBBIE JaHHBIE YYAaCTHUKAMH Mpolecca
CKBO3HOTO TIPOM3BOJICTBEHHOTO IUIAHMPOBA-
nus BHocsaTcss B AC CIIII, na cremyromiem
miare y4acTHHKH IMpoIliecca HMCIOIb3ysl paHee
BHECCHHBIC JJaHHBIE B PYYHOM PEXHUME MpPO-
V3BOAAT CIEAYIOUIMA dTam IUTaHUPOBAHUS
1 TaK Jajee.

Jna  pacueta TUIAHOBBIX —IIOKazaTelseit
MpeJIaracTcsi aBTOMaTHU3UPOBaTh cOOp nHMOP-
MalHH{ [0 COCTABJISIOIIUM 3JIeMEHTaM Tapud-
HOTO T'py30000pOTa CHCTEMBI CKBO3HOTO IIPO-
W3BOJICTBEHHOTO TUTAHUPOBAHUS:

1. OGecneunTh aBTOMaTHIECKY 0 00padoT-
Ky JaHHBIX O morpy3ke. CBeieHUsI O TOCTY-
MJICHUH 3asBOK Ha IMOT'PY3KY BKIIIOYasA JAaHHBIC
0 MapLIpyTe€ BaroHa M Macce TIpy3a IOJIK-
Hbl TOCTyNarb B WH(POPMAIMOHHYIO CHCTE-
My «Pacué€r rpy30000poTay aBTOMAaTHYECKH
10 Mepe WX MoAnmucanus. Tak kak 00o0meHHas
uHpopmaius 00 00beMe MEPEBO3UMOT0 Tpy3a
B aJpEC JKEIE3HON NOPOrd U3 APYTUX IOpOr
MOCTYMAaeT C OIMOo3JaHueM U 0e3 MoAPOOHOM
JeTann3anuy (HEBO3MOXKHO TOUHO OTPEIEIIUTh
MATBHOCTh TEPEBO3KH M JTWHAMHYECKYIO Ha-
rpy3Ky Ha BaroH), OTCYTCTBYET BO3MOXHOCTB
KOPPEKTHOTO BBINIOJHEHUSI pacueTra Tapud-
HOTO Tpy30000pora. Ha ocHOBE momy4YeHHBIX
JAHHBIX BBITNOJHSETCA PacdeT IoKa3aTelsei:
JMATBHOCTh, JUHAMHYECKash Harpy3ka, MpUeM
TPY’KEHBIX BaroHOB IO CTBHIKOBBIM ITyHKTaM.
ITocne aBTOMaTHueckoil 0OpaOOTKH MTAaHHBIX,
pacCUMTHIBAETCS IUIAHUPYEMBIA  TapUQpHBIH
rpy30000poT. Ha 3TOM 3Tame Mbl nmeeM uue-
aJbHBIC pacyeTHBIC JaHHBIE TApU(HOTO IPy30-
obopora [4].

2. BBINOIHUTB pacyeT MepeBo30YHO MOIII-
HOCTH C YYETOM BO3MOXKHOCTEW MH(PACTPYK-
TYpbl HAa OCHOBE aKTyaJIbHBIX AAHHBIX O IIPO-
IMYCKHBIX BO3MOXHOCTAX YYaCTKOB C Y4YE€TOM

TUTaHa MPOBEIECHHSI PEMOHTHO-ITYTEBBIX Pa0OT.
ITo KaxIOMy CTBIKOBOMY ITYHKTY (MEXIOPOXK-
HOMY M MEXTOCyAapCTBEHHOMY) ONpPEACIUTh
Ha MPEACTOAIINN EPHOJ] TEXHOJIOTHYECKH J0-
IIyCTHMBbIE pa3Mephl Iepefadn Ioe3J0B U Ba-
FOHOB C Y4€TOM HOPMAaTHBHOM IPOITyCKHOM
CHOCOOHOCTH W IUTaHA MPOBEICHHS «OKOH»
JUISL BBITIONIHEHHSI PEMOHTOB HH(PPACTPYKTYPHI,
ee MOJepHHU3aluH U crpoutenscTsa. C yueTom
BBISIBJICHHBIX OIPaHMYEHUI NPOU3BECTH KOP-
PEKTHUPOBKY IJIAHOBBIX ITapaMeTPOB TapugHO-
ro rpy30000porTa.

Hcnons3ys NpeayioKeHHbII alNropuT™ Aei-
CTBHH, IUITAHUPOBAaHUE TIpy3o00opora OyneT
0oJsiee TOYHBIM M MIPO3PAYHBIM, YTO MO3BOJIUT
CHU3WUTh YNPaBICHUCCKUE PUCKH >KEIE3HOU
JIOPOTH B 4aCTH IPOTHO3UPOBAHUS NOTPEOHO-
cTH B pecypcax ¢unmmanos. [Ipy HekauecTBeH-
HOM ILJITAHMPOBaHUU 00beMa MEPeBO3KH (00b-
€M TEPEeBO3UMOr0 rpy3a OOJblIe TPOITyCKHOM
CHOCOOHOCTH  MH(PACTPYKTYPbl  >KEIE3HOU
JOPOTH) MOXET NPHUBECTH K HECBOEBPEMEH-
HOH JOCTaBKe I'py3a U Kak CJIEICTBUE K yIUIa-
Te mTpadoB 3a HECBOEBPEMEHHO JIOCTAaBJICH-
HBIN TPY3.

[IpoTuBOCTOSIHME ONEPALMOHHBIM pUCKaM
SBJSIETCSl BOXKHBIMHU BJIEMEHTOM TSl JII0OOTO
npennpusatus [5]. bmaromapst BepOampHOMY
OIIPOCY 3KCIEPTOB OB ONPEAETIEH UCTOYHUK
BEPOSTHBIX PHCKOB — 3TO HEKaYeCTBEHHOE
ItaHupoBaHue. boree TouHble mTapameTpbl
TUTAHUPOBaHUs 00bEMOB padOT U MOTPEOHOCTH
B pecypcax OAO «PXK/I» cHU3AT omneparoH-
HbI€ PUCKH KOMIIaHUH.

HoBrbiil ypoBeHb IJIaHUPOBAHHUSA, IO3BO-
JUT Hanbosee TOYHO ONpeAeNsaTh IUIaHUpye-
Mbl€ TNapaMmeTphl, YTO MO3BOJIUT HCKIIOUUTH
pacXoKJeHUsI MEXIy IUIAaHOBBIMU ITOKa3aTe-
JSIMM JKelle3HOW noporw, [lemaprameHnTta 5Ko-
HOMUKH, lleHTpanbHON HHMpeKUuH ynpasiie-
HUs JBwkeHueM U lleHTpom QupmeHHOro
TPaHCIIOPTHOTO O0CIyKuBaHus. B pesynsrare
CTaHyT SBHBIMM MOMEHTBHI HEJOpabOTKHU MpH-
YaCTHBIX TUPEKUUA B CIy4yasX HEBBIIOIHE-
HUs TUJIAHOBBIX TIOKaszaresiell Tpy30000pora,
YTO B NEPCIEKTUBE MPHUBEIET K poCTy A dek-
TUBHOCTH II€PEBO30YHOI0 IIPOLECCA B IIETIOM.

ABroMarmzarys Tpolecca IUTAaHHPOBA-
HUS TIO3BOJINT CHHU3UTH TPYJOBBIE 3aTpaThl,
a B JaJbHEHIIEM U TOJIHOCTBIO HCKIIOUUTH
U3 Tpolecca IUIAHUPOBAHHUS YEIOBEUECKHUH
TPYA U KaK CJIEeICTBHE CHI)KEHHE 3aTpar Ha 3a-
paboTHYIO TLIATY.

3aKjIoueHue

Ha JlanbHEBOCTOYHOM >KeNe3HOH Jopore
it cozganust dddekTuBHON cuctemsl (op-
MHUPOBaHUSI OCHOBHBIX IapaMeTpoB OIOKETa
Npou3BOACTBa chopmMupoBaHa paboyas rpyr-
Ta 110 MOJICJIMPOBAHMIO M HACTPOIKe Imporecca
CKBO3ZHOTO TIPOM3BOJICTBEHHOTO IUIAaHWPOBA-
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Hus. Ha paboueid rpymmne BBIIONHSIETCS pac-
CMOTPEHHE MIPOEKTOB OCHOBHBIX IMTOKa3aTeleil
Oromkera MpOW3BOJACTBA. {11 Ka4eCTBEHHOTO
IJJAHUPOBAaHWS OCHOBHBIX TOKa3arejei Orom-
JK€Ta IPOU3BOACTBA MEPOIPUITHI, NPUHU-
MaeMbIX Ha JKEJIe3HOW J0pore HemoCcTaroy-
HO, HEOOXOJMMBI M3MEHEHUS HOPMATHBHOMN
0a3bl, B 4aCTH M3MCHEHUS CPOKOB BHECCHUS
KIIFOUEBBIX MOKa3aTenei, 3TU MEpONpUITHS
JaayT HE3HAUUTEIbHBbIC YIYyYIIEHHS B 4Ya-
CTH IUTAaHUPOBAHMUSL.

B 3akmroueHne HEOOXOAUMO OTMETHTD,
YTO NpPU COXPAaHEHUHM CYIIECTBYIOIIEro IIO-
JIOKEHUSI KaueCTBEHHOE IUIAHUPOBAHUE OC-
HOBHBIX MapaMeTpOB OFOHKETa MPOU3BONICTBA
JlanbHEBOCTOUHOMN KeJIe3HOW TOpOrd HEBO3-
MOkHO. HeobxommmMo MEHSATh BCIO CHCTEMY
mwiaaupoBanus B 1ieioM OAO «PXK».
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