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BENZODIAZEPINES: THE MAJOR REPRESENTATIVES
AND THEIR PHARMACOLOGICAL SIGNIFICANCE

Kodintsev V.V., Ponomarev A.V., Lenda L.V,, Salatov Ia.S., Naumov N.A.
Far Eastern Federal University, Vladivostok, e-mail: my1989@inbox.ru

Benzodiazepine tranquilizers, which appeared later than neuroleptics and antidepressants, have undergone
both a colossal rise in popularity and an equally large-scale decline in their short time. The first benzodiazepine,
chlordiazepoxide, was synthesized in 1955 by Leo Sternbach as a result of the search for methods for the synthesis
of tranquilizers. In less than 10 years, this class of drugs has occupied more than 90% of the market, which was
previously dominated by barbiturates. Although benzodiazepines have good anxiolytic properties, side effects were
discovered quite quickly during therapy with this group of drugs: it was shown that benzodiazepine tranquilizers can
enhance the withdrawal syndrome of alcohol and barbiturates. However, the main undesirable effect that prevented
the promotion of benzodiazepines not only in the pharmaceutical markets, but also in clinical practice, was the risk
of addiction. Currently, benzodiazepine drugs continue to be widely used not only by psychiatrists in the treatment
of mental and anxiety disorders and withdrawal syndrome, but also by general practitioners. We conducted a brief
review of information on the pharmacological significance of the main representatives of benzodiazepines, their ap-
plication features and the consequences of their administration.

Keywords: benzodiazepines, tranquilizers, anxiolytics, chlordiazepoxide, diazepam, nitrazepam, oxazepam, alprazolam,

flunitrazepam, clonazepam

Introduction. The term “benzodiazepine”
means the chemical name of a heterocyclic
compound formed by combining a benzene
and diazepine ring system. According to the
Ganch-Widman nomenclature, diazepine is a
heterocycle with two nitrogen atoms, five car-
bon atoms and the maximum possible num-
ber of cumulative double bonds. The prefix
“benzo-" denotes a benzene ring connected to
a diazepine ring.

Benzodiazepines are drugs that slow down
the reaction of the central nervous system, there-
by creating a feeling of peace and relaxation.

Commonly known as “benzos”, benzo-
diazepines discovered by chance in the mid-
1950s were adopted by medical professionals
as a safer alternative to barbiturates. By the ear-
ly 1960s, these medications were being used to
treat problems such as anxiety, panic disorder,
insomnia, muscle spasms and seizures. They
are intended only for short-term treatment, as
they are extremely addictive [1].

Relevance. Benzodiazepines are a large
group of drugs that have anti—anxiety, sedative
and hypnotic effects. In addition, drugs from
this group promote muscle relaxation, pre-
venting the appearance of muscle cramps.
Benzodiazepines are prescribed to eliminate
physiological and psychological manifesta-
tions of anxiety, to combat the consequences
of a violation of the autonomic system (heavi-
ness in the stomach, excessive sweating, blood
flushes), alertness, anxious premonitions, fears,
pathological manifestations from the muscles.

In recent years, the problem of dealing
with stress, anxiety, panic attacks has become a
very topical issue. The life of a modern person is

very fast and active, so it is almost impossible to
avoid stress. Benzodiazepines have proven to be
the most effective and safe drugs — they are low-
toxic, cause less dependence compared to alco-
hol or barbiturates, in therapeutic doses does not
cause motor disorders or depression [2].

Purpose of research. To study the list of
Russian and foreign sources describing the
principle of action of benzodiazepines, their
pharmacological features, the consequences of
their use and effects on the human body.

Materials and methods of research

To study the features of the use of benzodi-
azepines, we have worked out a list of Russian
and foreign sources containing reliable and of-
ficially confirmed information about the phar-
macological and chemical features of drugs
based on benzodiazepines, as well as their
most important representatives.

Research results and their discussion

Benzodiazepines have a similar chemical
structure, and their effect on the human body is
mainly due to allosteric modification of a spe-
cial type of neurotransmitter receptors, GABA
receptors, which increases the conductivity of
this inhibitory channel. This leads to both thera-
peutic and side effects of benzodiazepines. At
the same time, the targets of anxiolytics are the
limbic system of the hypothalamus, the reticu-
lar formation of the brain stem, and the thal-
amic nuclei. Dependence on benzodiazepines
can occur with prolonged use of drugs or with
a constant overdose. The patient may feel that
the effect of taking it is insufficient, and he will
constantly increase the dose in order to get rid of
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unpleasant symptoms completely — this is how
dependence is formed during overdoses [3].

Symptoms of overdose with benzodi-
azepine derivatives resemble a picture of bar-
biturate intoxication. There is lethargy, drows-
iness, muscles relax, coordination is disrupted.
At the same time, fussiness, activity, mood
lifting may sometimes occur, all this is accom-
panied by inhibition of reactions, difficulties
in switching attention. In appearance, drug ad-
dicts resemble people in a state of strong alco-
holic intoxication. A few hours after taking the
drugs, intoxication turns into lethargy, weak-
ness, the patient falls asleep. During the day, all
residual effects disappear.

Benzodiazepines and their active metab-
olites bind to plasma proteins. The degree of
binding significantly depends on lipophilicity
and ranges from 70% for alprazolam to almost
99% for diazepam. The concentration of free
benzodiazepines in the liquor is about the same
as in plasma. Benzodiazepines can compete
for plasma proteins with other drugs, but clin-
ically significant interactions have not been de-
scribed [4].

There are a large number of benzodiazepine
derivatives, among which chlordiazepoxide,
diazepam, nitrazepam, oxazepam, alprazolam,
flunitrazepam, clonazepam and others can
be distinguished.

1. Chlordiazepoxide. After ingestion on
an empty stomach, up to 75% is absorbed in
the gastrointestinal tract. The maximum con-
centration in the blood plasma is reached after
0.5-4 hours. The bond with plasma proteins is
96%. Deposited in adipose tissue. Penetrates
through the blood-brain and placental barrier,
enters breast milk [5].

Metabolism in the liver is carried out with
the formation of four active metabolites: oxaze-
pam (half-elimination period of 5-15 hours),
desmethyl chlordiazepoxide (half-elimination
period of 8-24 hours), demoxepam (half-elim-
ination period of 14-95 hours) and desmet-
hyldiazepam (half-elimination period of 40-
250 hours). Elimination is performed by the
kidneys [6].

2. Diazepam. After ingestion on an empty
stomach, up to 75% is absorbed in the gastro-
intestinal tract. The maximum concentration in
the blood plasma is reached after 90 minutes.
The bond with plasma proteins is 98%. It is
deposited in adipose tissue. Penetrates through
the blood-brain and placental barrier, enters
breast milk. Metabolism in the liver occurs
with the formation of active metabolites in the
form of desmethyldiazepam with a half-elim-
ination period of 40-250 hours. The half-life is

5

24-48 hours. Elimination of the drug is carried
out by the kidneys [5].

3. Nitrazepam. It is absorbed from the
gastrointestinal tract quickly and in full. Bio-
availability is 54-98% (depending on the
dosage form). When taken simultaneous-
ly with food, absorption slows down and the
maximum plasma concentration decreases by
about 30%. With a single oral administration
of 10 mg of nitrazepam, the average max-
imum concentration is 0.08-0.1 mcg / ml and
is reached after 1-4 hours. The bond with plas-
ma proteins is approximately 85-90%. The
phase of distribution of the active substance in
the body varies greatly and ranges from 1.7 to
3.5 hours. The volume of distribution increases
with the age of patients and is 1.3-2.6 I/kg. It
penetrates well through histohematic barriers,
including blood-brain and placental barriers,
and is found in mother’s milk. It is metabol-
ized in the liver by reducing the nitro group
and subsequent acetylation with the formation
of inactive acetyl derivatives. The half-life
is 16-48 hours (depends on the age and body
weight of patients), from the cerebrospinal flu-
id — about 68 hours. The main metabolites are
7-aminonitrazepam, 7-acetaminonitrazepam,
2-amino-5-nitrobenzophenone and hydroxy-2-
amino-5-nitrobenzophenone, excreted by the
kidneys (65-71%) and with feces (14-20%).
About 1-5% is excreted unchanged by the kid-
neys. Accumulation during repeated adminis-
tration is minimal (refers to benzodiazepines
with a short or medium half-life), excretion
after discontinuation of treatment is rapid [6].

4. Oxazepam. Absorption after oral admin-
istration is achieved within 2 hours in full.
Binds to plasma proteins by 97%, biotrans-
formation in the liver is carried out by direct
conjugation with glucuronic acid to inactive
metabolites, the half-life is 5-15 hours. It is
excreted by the kidneys and gastrointestinal
tract. The drug passes through the blood-brain
barrier, placental barrier and penetrates into
breast milk [7].

5. Alprazolam. A derivative of benzodi-
azepine of medium duration of action, causes
central nervous system depression from mild
sedation to coma, depending on the dose. Ab-
sorption after ingestion is rapid and occurs with-
in 2 hours. It can pass through the placenta, the
blood-brain barrier, and penetrate into breast
milk. The bond with plasma proteins is 80%.
It is metabolized in the liver by hydroxylation
to low-activity (< 1/2 of alprazolam activity)
or inactive metabolites. Elimination by the kid-
neys (in the form of compounds with glucuron-
ic acid). Accumulation during repeated admin-
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istration is minimal (refers to benzodiazepines
with an average half-elimination period), elim-
ination after discontinuation of treatment is
rapid. After withdrawal, the plasma concentra-
tion decreases to subclinical within 24 hours. It
is not removed during hemodialysis [8].

6. Flunitrazepam. After oral administration
at a dose of 1 mg, the maximum concentration
is noted after 0.75-2 hours and is 6-11 ng / ml.
Bioavailability reaches 70-90%. Eating reduces
the rate and degree of absorption. Binding to
blood proteins is approximately 78%. Daily
intake is accompanied by moderate plasma ac-
cumulation. With repeated administration, the
equilibrium concentration of flunitrazepam in
plasma is reached after 5 days and at a dose
of 2 mg is at least 3-4 ng / ml. The equilib-
rium concentration of pharmacologically ac-
tive N-demethylmetabolite is almost identical
to that of the starting substance. The volume of
distribution in the equilibrium state is 3-5 I/kg.
Quickly penetrates into the cerebrospinal flu-
id. Slowly passes through the placental barrier,
penetrates into breast milk. It is metabolized in
the liver (10-15% at the first pass). The main
metabolites in plasma are 7-aminoflunitraze-
pam and norflunitrazepam, in urine — 7-amino-
flunitrazepam. It is excreted mainly by the
kidneys mainly in the form of metabolites and
with feces. The half-life of flunitrazepam is
16-35 hours, the half-life of norflunitrazepam
is 28 hours. Reduces excitability of subcorti-
cal structures of the brain, inhibits polysyn-
aptic spinal reflexes. The hypnotic effect de-
velops quickly and lasts 6-8 hours. It also has a
sedative, anxiolytic, muscle relaxant (central)
and anticonvulsant effect. Reduces psycho-
motor activity, causes amnesia [7].

7. Clonazepam. Clonazepam is well ab-
sorbed from the digestive tract. Oral bioavail-
ability is 90%. When ingesting a single dose
of the drug, the maximum concentration in
the blood serum is observed after 1-4 hours.
Clonazepam binds approximately 85% to
blood proteins. The drug passes through the
blood-brain and placental barriers, also pene-
trates into the mother’s milk. The volume of
distribution is 1.8-4.4 1/kg. It is metabolized in
the liver to pharmacologically inactive metab-
olites. The half-life is 20-60 hours. It is excret-
ed mainly in the urine in the form of metabol-
ites. Less than 0.5% of the dose of the drug is
excreted unchanged by the kidneys [8].

At the moment of reaching the max-
imum serum concentration, hypnotic doses
of benzodiazepines to one degree or another
cause nausea, fatigue, impaired coordination
of movements, slowing of reaction, deafness,

anterograde amnesia. Cognitive functions suf-
fer less than motor functions. If the drugs are
taken at night, the preservation of these phe-
nomena after waking up is considered as a side
effect. They can greatly interfere with driving
and other activities; it is extremely dangerous
to drink alcohol at the same time. The severity
of these disorders clearly depends on the dose,
but a person may not notice them: most patients
underestimate how far their condition is from
the norm. Daytime drowsiness can also be a side
effect, although treatment reduces drowsiness
caused by chronic insomnia. The risk and sever-
ity of side effects increase with age; age-related
changes in both pharmacokinetics and pharma-
codynamics play a role here [4, 7].

Despite the listed side effects, benzodi-
azepines are relatively safe. In the absence of
other drugs, even very high doses rarely lead
to death or coma. Death from benzodiazepines
is often caused by the simultaneous use of al-
cohol. An overdose of benzodiazepines rarely
causes severe respiratory and circulatory dis-
orders, but even normal doses can exacerbate
respiratory failure in chronic obstructive pul-
monary disease and obstructive sleep apnea.

The differences between the doses of benzo-
diazepines that cause motor disorders and disin-
hibition strongly depend on the drug, the type of
animal and the scheme of experience. Although
these differences may have contributed to the
market promotion of some benzodiazepines as
selective tranquilizers and hypnotics, they did
not predict the sedative activity of benzodi-
azepines used as anxiolytic drugs [8].

Benzodiazepines suppress epileptic seiz-
ures caused by pentetrazole and picrotoxin, but
seizures caused by strychnine and high-voltage
current are prevented only in doses that sharply
disrupt motor activity. In clonazepam, nitraze-
pam and nordazepam, anticonvulsant activity
is more selective than in other drugs. Benzodi-
azepines also suppress photogenic seizures in
baboons and seizures with alcohol withdrawal
syndrome in humans. Unfortunately, toler-
ance to anticonvulsant action limits the use of
benzodiazepines in epilepsy.

Benzodiazepines have an analgesic effect
in animals, but in humans there is only a tran-
sient analgesic effect with intravenous admin-
istration of these drugs, which in fact may be
due to amnesia. There is no doubt, however,
that benzodiazepines, unlike barbiturates, do
not cause hyperalgesia [9].

Benzodiazepine drugs are widely used in
the treatment of patients with bipolar affective
disorder, schizophrenia or other psychotic dis-
orders. They are prescribed mainly as an addi-
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tional therapy to neuroleptics or mood stabil-
izers in order to achieve a short sedative effect
to reduce the symptoms of manic or psychotic
arousal, aggression, behavioral disorders or
sleep problems. Currently, there is insufficient
reliable data in the literature on the effective-
ness of benzodiazepine derivatives in anxiety
and depression in patients with schizophrenia.
A number of studies warn of the need for a
more scrupulous analysis of the effectiveness
of drugs as monotherapy for aggression and
agitation caused by psychosis, and indicate
that their benefits as an additional therapy are
difficult to assess due to the large number of
side effects available, as well as the insuffi-
cient quality of comparative studies. Despite
this, some recommendations allow the use of
benzodiazepines with similar symptoms in this
group of patients [7].

Using benzodiazepines in old age leads to
other side effects, including constipation, urin-
ary retention, an increase in the number of car
accidents, especially when benzodiazepines
are combined with antidepressants, and earlier
death. An atypical reaction to benzodiazepines
in the form of psychomotor agitation, hallucin-
ations and delirium is also more typical for the
elderly [9].

Conclusion

Analysis of literature sources has shown
that long-term use of benzodiazepines can lead
to addiction and abuse. At the same time, their
risk of occurrence is lower than in the case of
barbiturates and narcotic analgesics.

The main side effects of benzodiazepine
tranquilizers, manifested against the back-
ground of abuse or non-medical use of drugs
of this group, include hypersedation (drowsi-
ness, decreased concentration, memory prob-
lems), hypermyorelaxation (lethargy, muscle
weakness), behavioral toxicity (impaired cog-
nitive functions and psychomotor skills), para-
doxical reactions (agitation, aggressiveness,
sleep disorders), addiction (mental and physic-
al dependence with manifestations of neurotic
anxiety). Constant intake of benzodiazepines
leads to the formation of tolerance — in order

7

to achieve the desired state of euphoria, an in-
creasing dose is required each time. Prolonged
abuse of benzodiazepines often causes person-
ality disorders — facial expressions become im-
poverished, memory is impaired, speech and
movements slow down, intelligence suffers,
a person becomes more selfish, cruel, callous
towards others, rude. The longer the patient
takes benzodiazepines, the worse he tolerates
physical and mental stress, the less he wants to
work and observe moral norms.
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The paper presents the possibility of using the MELD scale to assess the severity of liver cirrhosis in the outcome
of chronic hepatitis C, predict an unfavorable outcome in patients with end-stage liver cirrhosis, and also use it in
patients awaiting liver transplantation. To determine the MELD scale, 107 patients with subcompensated cirrhosis of
the liver according to the severity of Child-Pugh class B (n=68), decompensated cirrhosis of the liver according to the
severity of Child-Pugh class C (n=39) were examined. In the observed patients with liver cirrhosis with decompensated
stage in the outcome of HCV class C on the Child-Pugh scale, the levels of total bilirubin, creatinine and the interna-
tional normalized ratio index (INR) were significantly higher than in the subcompensated stage of liver cirrhosis class
B on the Child-Pugh scale. The average score on the MELD scale in the analyzed patients significantly increased with
an increase in the severity of liver cirrhosis in the outcome of HCV: in the subcompensated stage of liver cirrhosis, the
index was 15+1,66, in the decompensated stage of the disease — 25+0,8 (p<0,001). Also, a higher MELD index in the
subcompensated stage of liver cirrhosis of class B on the Child-Pugh scale and decompensated stage of liver cirrhosis
of class C on the Child-Pugh scale was observed in patients with low albumin levels and high levels of y-globulin
and AFP. The MELD index in our study ranged from 1 to 44 points. In patients in the stages of subcompensation and
decompensation, having up to 10 points and 11-19 points on MELD, 3-month survival is high and amounts to 98.1%
and 94.0%, respectively. With an increase in the MELD index, the three-month survival rate decreases. In patients with
30-39 and >=40 points, the prognostic three-month survival rate decreases sharply. The results obtained by us with the
determination of the MELD index can be used to assess the severity of liver cirrhosis in the outcome of HCV and makes

it possible to predict three-month survival and prioritize candidates for liver transplantation.

Keywords: MELD scale, chronic hepatitis C virus infection, liver cirrhosis, outcome, survival, mortality, liver transplantation

Viral hepatitis is one of the leading caus-
es of death in the world, which until recently
was not given sufficient attention as a priority
public health problem. It is estimated that in
the European region of the World Health Or-
ganization (WHO), about 171 000 people die
annually from causes related to viral hepatitis
(approximately 2% of all deaths), which cor-
responds to more than 400 deaths per day. Ap-
proximately 98% of these deaths are caused by
long-term consequences of chronic viral hepa-
titis B and C, such as liver cirrhosis and hepa-
tocellular carcinoma (HCC).

A high frequency of liver cirrhosis forma-
tion was established in the outcome of chronic
viral hepatitis C genotype 1b [1-3]. According
to observations, the frequency of liver cirrhosis
formation in patients with chronic viral hepati-
tis C (HCV) caused by various HCV genotypes
have values close to each other [4, 5]. Con-
flicting information regarding genotypes HCV,
which play a leading role in the development of
liver cirrhosis, require further research.

Cirrhosis of the liver of viral origin has a
very high rate of progression, which determines
ashorter life expectancy, so, 5 years after diagno-
sis, the mortality rate reaches 70%. In the USA,
4 million people are infected with the chronic
HCYV, in 80-85% of cases, cirrhosis of the liver

may develop in the future, but at the same time,
in approximately 10-20% of cases, the cause of
cirrhosis of the liver cannot be established.

In economically developed countries,
cirrhosis of the liver is among the six most
common causes of death in patients aged
35 to 60 years, accounting for 14-30 cases per
100 thousand population [6].

In the Kyrgyz Republic, the prevalence of
cirrhosis of the liver over a 10-year period in-
creased from 30,6, (2008)t037,6% ,, (2017)
(1,3 times). The largest changes in indicators
were observed in the southern region of the re-
public, so, in the Jalal-Abad region, the values
increased by 1,9 times during this period. Of
great concern is the high mortality rate among
the able-bodied population and the increase in
the number of cases of disability, in general, in
the republic by 1,2 times and by 1,2-1,4 times
in the regions [7, 8, 9].

In this regard, at present, an urgent task
in the Kyrgyz Republic is to timely assess
the severity of liver cirrhosis, further predict
the survival and mortality of patients, as well
as to plan the selection of patients for liv-
er transplantation.

The high rates of liver cirrhosis in the re-
public, the increase in disability and mortality
among the able-bodied population served as
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the basis for this study to develop timely ade-
quate therapeutic and diagnostic measures.

Purpose of the study. Assessment of the
severity of the disease and the prognosis of
life in patients with cirrhosis of the liver in
the outcome of chronic viral hepatitis C on the
MELD scale.

Materials and methods of research

To determine the MELD scale, 107 patients
with subcompensated cirrhosis of the liver ac-
cording to the severity of Child-Pugh class B
(n=68), decompensated cirrhosis of the liver
according to the severity of Child-Pugh class C
(n=39) in the outcome of chronic viral hepatitis
C aged 25 to 60 years were examined.

To assess the severity of liver cirrhosis
and the prognosis of survival in the patients
we observed, as well as to determine the pri-
ority of candidates for liver transplantation, we
used the MELD (Model for End — Stage Liver
Disease) calculation scale developed using re-
gression analysis in the USA, in which the de-
gree of renal dysfunction is taken into account
during the assessment of portal hypertension
parameters [10, 11, 12].

The calculation of this indicator includes
the level of bilirubin, serum creatinine, as well
as the level of INR (international normalized
ratio). Calculated using the following formula:

MELD =11.2 x In (INR) +
+9.57 x In (creatinine, mg/dl) +
+3.78 x In (bilirubin, mg/dl) + 6.43

Statistical processing of the results of the
study was carried out using the Microsoft Excel
2016 program. The correlation analysis was car-
ried out with the calculation of the Pearson cor-
relation coefficient. The reliability of the differ-
ences was determined by the Student’s t criterion.

Results of the research and discussions

Considering that our patients were at dif-
ferent stages of the disease, we were interested
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in exploring the possibility of using the MELD
scale to assess the severity of liver cirrhosis
in the outcome of chronic hepatitis C, predict
an unfavorable outcome in patients with end-
stage liver cirrhosis, and also use it in patients
awaiting liver transplantation.

In the observed patients with decompensat-
ed liver cirrhosis, the levels of total bilirubin,
creatinine and the International Normalized Ra-
tio index (INR) were significantly higher than
in the subcompensated stage of class B liver
cirrhosis on the Child-Pugh scale. The average
score, according to the MELD scale, in the an-
alyzed patients significantly increased with an
increase in the severity of cirrhosis of the liver
in the outcome of HCV. In the subcompensat-
ed stage of liver cirrhosis, the MELD index
was 1541,66 points, and in the decompensated
stage of the disease — 25+0,8 points (p<0.001)
(table 1).

In all the observed patients, we calculated
the correlation coefficient between the index
of the MELD scale and the levels of albumin
and globulin.

As can be seen from fig. 1, there is an in-
verse correlation at the average level between
the albumin content in the blood and the
MELD scale index (r = — 0,69), so lower albu-
min level was associated with higher values of
the MELD scale.

A statistically significant correlation was
also noted between the level of MELD and
the level of y-globulin. As can be seen in fig.
2 there is a positive strong correlation between
the level of y-globulin and the values of the
MELD scale (r = 0,73).

In patients with an increased AFP index,
the correlation with the MELD index was stud-
ied. An average correlation was found between
the AFP level and the MELD index (r = 0,59)
(Fig. 3). In the observed patients, an increased
level of AFP was associated with a higher
MELD index. At the same time, a correlation
between the MELD index and AFP was ob-
served, but not always.

Table 1
Assessment of the severity of liver cirrhosis in the outcome
of chronic viral hepatitis C on the MELD scale (n=107)
Indicators Subcompensated cirrhosis | Decompensated cirrhosis P
of the liver Class B (n=68) | of the liver Class C (n=39)

Total bilirubin, mmol/l 26,7+1,8 38,9+1,6 p <0,001
International normalized attitude,

un.(N=0,8-1.2) 1,7+0,05 2,20+0,32 p>0,05
Creatinine, mmol/l 95,2425 169,0+10,1 p <0,001
MELD, points 15+1,66 25+0,8 p <0,001
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Table 2

Prognostic assessment of 3-month survival of patients with cirrhosis of the liver
in the outcome of HCV in the stages of subcompensation and decompensation
(class B and C according to Child-Pugh) by MELD scale (n=107)

Subcompensated cirrhosis of the liver | Decompensated cirrhosis of the liver
e MELD | survival, Class B (n=68) Class C (n=39)

score % Patients, Survival, Lethality, | Patients, | Survival, | Lethality,

abs. qty abs. qty abs. qty abs. qty abs. qty abs. qty
1 <=10 98,1% 35 34 1 - - -
2 11-19 94,0% 16 15 1 13 12 1
3 20-29 80,4% 8 6 2 12 10 2
4 30-39 | 47,4% 3 3 10 5 5
5 >=4() 28,7% 3 1 2 4 3
TOTAL 68 60 8 39 28 11

The data obtained make it possible to pre-
dict the severity of the content of these compo-
nents in the blood, identify possible candidates
for liver transplantation, or outline treatment
tactics and necessary medications.

Thus, a higher MELD index in the sub-
compensated stage of liver cirrhosis of class
B, determined by the Child-Pugh scale, and the
decompensated stage of liver cirrhosis of class
C on the Child-Pugh scale is observed in pa-
tients with low albumin levels and high levels
of y-globulin and AFP.

The value of the MELD index in our study
ranged from 1 to 44 points. To interpret the data
obtained, the MELD index uses the prognosis
of survival depending on the follow-up period
and complications in patients. To predict the
survival of patients with cirrhosis of the liver
in the outcome of HCV, we used the recom-
mended survival values for a 3-month period
(Table. 2), since, when using 6 and 12 month
survival rates, a large percentage of mortality
is obtained for classes B and C on the Child
Pugh scale. Therefore, for patients in the stag-
es of subcompensation and decompensation of
liver cirrhosis, the results of a 3-month survival
period in terms of treatment and immediate de-
cision-making related to liver transplantation
will be relevant.

As can be seen from Table 2, in patients at
the stages of subcompensation and decompen-
sation, having up to 10 and 11-19 points on the
MELD scale, the 3-month survival rate is very
high and amounts to 98,1% and 94,0%, respec-
tively. With an increase in the MELD score, the
three-month survival of patients decreases. In
patients with 30-39 or more than 40 points, the
prognostic three-month survival rate decreas-
es sharply.

Thus, the results of the study of serological,
virological and clinical-biochemical data in pa-
tients with cirrhosis of the liver in the outcome
of chronic viral hepatitis C, with high values on
the MELD scale, are recommended for timely
hospitalization or surgical intervention. Tak-
ing into account the polysymptomicity of the
clinical characteristics of liver cirrhosis in the
outcome of HCV, it is promising to identify the
leading syndrome, followed by its concretiza-
tion and definition of therapeutic tactics.

Conclusions

The average score on the MELD scale in
the analyzed patients significantly increased
with an increase in the severity of cirrhosis
in the outcome of HCV: in patients with sub-
compensated stage of liver cirrhosis, the index
was 15+ 1,66, and with decompensated stage
of class C disease on the Child-Pugh scale —
25+ 0,8 (p<0.001). Statistically significant
correlation was also noted by the indicator of
the MELD scale and the levels of albumin (r =
-0,69), y-globulin (r=0,73) and AFP (r=0,59).
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Objective: to study the clinical significance of antibodies to thyroid-stimulating hormone receptors as a bio-
marker of Graves’ disease activity in patients in the Voronezh region. A retrospective study of 76 patients with
Graves’ disease treated at Voronezh Regional Clinical Hospital #1 from 2018 to 2021 was carried out. Qualitative
and quantitative indicators were assessed: anamnestic data, features of the clinical picture, the results of laboratory
and instrumental research methods at the first visit, in 6 and 12 months after antithyroid therapy. During the study, 3
groups were formed: group 1 — patients with Graves’ disease — 35 people, group 2 — patients with Graves’ disease in
combination with previously untreated endocrine ophthalmopathy — 41 people, group 3 — control group of 15 people
without thyroid disease. Our study found that male gender, smoking, free triiodothyronine levels, the severity of thy-
rotoxicosis and the presence of endocrine ophthalmopathy had a positive correlation with high levels of antibodies
to thyroid-stimulating hormone receptors. Measurement of the level of antibodies to thyroid-stimulating hormone
receptors in the blood in patients with Graves’ disease helps to assess the course of Graves’ disease complicated by
endocrine ophthalmopathy and allows to determine the risk of activity and severity of endocrine ophthalmopathy.
Determining the level of antibodies to thyroid-stimulating hormone receptors is recommended not only for rapid
diagnosis, differential diagnosis, but also for monitoring the adequacy of treatment of patients with Graves’ disease.

Keywords: Graves’ disease, antibodies to the thyroid-stimulating hormone receptor

Pathological and physiological mecha-
nisms of the formation of Graves’ disease are
under the influence of stimulating antibodies
to the thyroid-stimulating hormone receptor
due to hypersecretion of thyroid hormones,
which develops diffuse thyroid damage, thy-
rotoxicosis syndrome, and extrathyroid pathol-
ogy [1, 2]. Endocrine ophthalmopathy is the
most common non-thyroidal manifestation of
Graves’ disease with an incidence of 42.2/mil-
lion people per year [3].

About 80% of all cases of hyperthyroid-
ism are due to Graves’ disease [4]. The prev-
alence of thyrotoxicosis in Russia in 2001 was
18.4 cases per 100,000 people [1]. In the Vo-
ronezh region in 2018, 17.6 cases were detect-
ed per 100,000 people, while in a number of
territories the incidence rate significantly ex-
ceeded this indicator [5].

The autoimmune nature of Graves’ dis-
ease has formed a vector for the search for
the most informative immunological markers
of the disease, among which today one of the
leading places belongs to the antibodies to thy-
roid-stimulating hormone receptors. Antibodies
to thyroid-stimulating hormone receptors are
specific biomarkers of Graves’ disease and asso-
ciated endocrine ophthalmopathy, which affect
the pathogenesis and course of the disease [6].

In respect that Graves’ disease and endo-
crine ophthalmopathy most often develop in
people of working age [1], the study of the
clinical utility and prognostic value of antibod-
ies to thyroid-stimulating hormone receptors is
relevant and can help determine the choice of
treatment tactics for this pathology.

Objective: to study the clinical significance
of antibodies to thyroid-stimulating hormone
receptors as a biomarker of Graves’ disease ac-
tivity in patients in the Voronezh region.

Materials and methods of research

A retrospective study of 76 patients with
Graves’ disease treated at Voronezh Regional
Clinical Hospital #1 from 2018 to 2021 was
carried out. Among these there were 57 women
and 19 men, aged 28 to 67 years, the average
age was 43.4+12.8 years.

The study did not include patients with
nodular neoplasms resulting from Graves’
disease, patients with relapse of Graves’ dis-
ease who had previously been operated on or
received radioiodine therapy, as well as pa-
tients with Graves’ disease with inactive endo-
crine ophthalmopathy.

When making a diagnosis, first of all, blood
counts for thyroid-stimulating hormone, the
level of free thyroxine, free triiodothyronine,
and antibodies to the thyroid-stimulating hor-
mone receptor were taken into account.

Manifest thyrotoxicosis was diagnosed in
64 patients (84.2%), complicated thyrotoxico-
sis was diagnosed in 12 patients (15.8%) with
atrial fibrillation.

The titer of antibodies to the thyroid-stim-
ulating hormone receptor ranged from 3.8 to
40 IU/1 (reference values: < 1.75 U/l — negative,
>1.75 IU/1 — positive), averaged 25.6+11, 4 IU/L.

All patients underwent an ultrasound ex-
amination of the thyroid gland with color Dop-
pler flow mapping, which found that against
the background of a diffuse decrease in echo-
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genicity, an increase in the level of blood sup-
ply to the tissue of both lobes of the thyroid
gland was clearly seen, in accordance with
the international classification — TIRADS II.
The volume of the thyroid gland ranged from
15.6 cm3 to 68.5 cm3, averaging 41.7+18.4.

Scintigraphy was performed in 14 patients
(18.4%) for the purpose of differential diag-
nosis, computed tomography — in 1 patient
(1.3%) with a low thyroid gland and suspected
retrosternal goiter.

Patients with endocrine ophthalmopa-
thy were examined and consulted by an oph-
thalmologist. When diagnosing endocrine
ophthalmopathy, activity and severity were
determined for the most affected eye, taking
into account EUGOGO recommendations [7].
Clinical activity was diagnosed using the CAS
clinical activity scale, and the severity was set
according to the NOSPECS classification [8].
In all patients, endocrine ophthalmopathy was
detected for the first time during examination
for Graves’ disease and was in an active form
according to CAS from 3 to 7 points.

Qualitative and quantitative indicators
were assessed: anamnestic data, features of the
clinical picture, the results of laboratory and
instrumental research methods at the first vis-
it, in 6 and 12 months after conservative treat-
ment — antithyroid therapy.

All patients received monotherapy or
“block and replace” treatment for 12 months.
Blood control for thyroid stimulating hormone,
thyroxine and triiodothyronine was done
throughout the treatment; the titer of antibodies
to thyroid-stimulating hormone receptors was
determined after 6 months, as well as during
the normalization of thyroid status before the
abolition of antithyroid drugs 12 months af-
ter treatment.

Statistical analysis was carried out using the
statistical data analysis software package Statis-
tica, 9.1 and Microsoft Excel for Windows.

Descriptive statistics of qualitative features
are given by absolute or relative frequencies.
When analyzing quantitative traits, the follow-
ing were determined: mean, minimum, max-
imum values, standard deviations (M + SD,
where M is the arithmetic mean).

Differences between groups with a nor-
mal distribution of a trait were assessed using
Student’s t-test, in groups that differ from the
normal distribution of a trait the Mann-Whit-
ney test with a critical significance level of
0.05 (p < 0.05) was taken. When analyzing
the nature and strength of the relationships be-
tween the indicators, the Spearman correlation
coefficient was determined.

Results of the research and discussions

During the study, 3 groups were formed.
Two clinical groups: the first group — patients
with Graves’ disease — 35 people and the sec-
ond group — patients with Graves’ disease in
combination with previously untreated endo-
crine ophthalmopathy — 41 people.

The indicators of the two clinical groups
were compared with the results of the examina-
tion of the control group (group 3) — 15 people
without thyroid disease, similar in sex and age,
who considered themselves practically healthy
and were examined by various doctors during
medical examination.

We have analyzed the main clinical data
of the primary examination of patients in the
study groups. All patients were divided ac-
cording to gender, age, smoking habit, thyroid
volume, thyrotoxicosis severity, endocrine
ophthalmopathy activity (CAS — clinical activ-
ity score), endocrine ophthalmopathy severity
(NOSPECS), and thyroid-stimulating hormone
receptor antibody levels.

The assessment of correlations between the
titer of antibodies to thyroid-stimulating hor-
mone receptors and clinical signs of Graves’
disease and endocrine ophthalmopathy at the
initial stage of eye disease was performed.

The study included 57 women (75%) and
19 men (25%). In the first group 29 women
(82.9%) and 6 men (17.1%), in the second
group 28 women (68.3%) and 13 men (31.7%).
The proportion of men is statistically signifi-
cantly higher than women (p=0.02) in patients
with Graves’ disease in combination with en-
docrine ophthalmopathy.

The levels of antibodies to thyroid-stim-
ulating hormone receptors were significantly
higher in men compared to female patients in
both the first and second groups, p = 0.049 and
p = 0.038 respectively, which is confirmed in
the works of other authors [9, 10].

The age of patients ranged from 28 to
67 years, the average age was 43.4+12.8 years,
while in patients with Graves’ disease without
endocrine ophthalmopathy — 39.1£11.4 years,
in patients with endocrine ophthalmopa-
thy — 42.2 £12.3 years, in the control group —
40.7+9.1 years. There was no statistically sig-
nificant difference in age in all three groups
(p > 0.05).

27 people (35.5%) had a smoking habit,
in which 8 patients (22.9%) in the first group,
19 (46.3%) in the second group, there were no
smokers in the control group. Among patients
with Graves’ disease in combination with en-
docrine ophthalmopathy, there are statistical-
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ly significantly more smokers than non-smok-
ers (p=0.017).

Thyroid-stimulating hormone receptor
antibody levels were significantly higher in
smokers in comparison with non-smokers in
both groups (p=0.047, p=0.0031), which cor-
responds to the data of other authors [9].

The volume of the thyroid gland ranged
from 15.6 cm3 to 68.5 cm3, averaged
41.7+18.4, in the first group — 32.3+11.4 cm3,
in the second group — 46.8£14.7 cm3, in the
control group — 18.7+6.2 cm3. When compar-
ing the results of the study groups, it was found
that a statistically significant increase in the
thyroid gland was observed in the group of pa-
tients with Graves’ disease in combination with
endocrine ophthalmopathy in comparison with
the group of patients with Graves’ disease with-
out endocrine ophthalmopathy and the control
group (pl1.2=0.049, p2.3= 0.018), as well as
in the group of patients with Graves’ disease
without endocrine ophthalmopathy in compar-
ison with the control group (p1.3=0.031).

The study of correlations between the
level of antibodies to thyroid-stimulating hor-
mone receptors and indicators of thyroid sta-
tus in patients with Graves’ disease showed
that antibody titers to thyroid-stimulating hor-
mone receptors positively correlated with the
level of free triiodothyronine in the blood
(p = 0.025) and negatively with the level of
thyroxine (p = 0.034) .

Manifest thyrotoxicosis was found in
64 patients (84.2%), complicated — in 12 pa-
tients (15.8%) with atrial fibrillation. In 12 pa-
tients with complicated course of thyrotoxi-
cosis in the first group there were 5 patients
with Graves’ disease without endocrine oph-
thalmopathy, in the second group — 7 patients
with Graves’ disease with endocrine ophthal-
mopathy. In patients with a complicated form
of thyrotoxicosis, the titers of antibodies to
thyroid-stimulating hormone receptors were
higher than in patients with overt thyrotoxi-
cosis (p =0.01).

The titer of antibodies to the thyroid-stim-
ulating hormone receptor ranged from 3.8 to
40 IU/1, averaging 25.6+11.4 1U/I. The level
of antibodies to thyroid-stimulating hormone
receptors in patients of the second group with
Graves’ disease in combination with endocrine
ophthalmopathy is statistically significantly
higher than in patients with Graves’ disease
without endocrine ophthalmopathy 27.7 1U/1
versus 14.9 TU/1 (p <0.01), which is consistent
with the results of other authors [6].

At the time of the initial visit, the average
CAS inflammation activity score was 4 + (.2,
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while low CAS activity from 3 to 4 points was
found in 30 patients (73.2%), high CAS activ-
ity from 5 to 7 points was found in 11 patients
(26.8%. In patients with Graves’ disease with
high activity of endocrine ophthalmopathy,
the titer of antibodies to thyroid-stimulating
hormone receptors is statistically significant-
ly higher than in patients with low activity of
endocrine ophthalmopathy 31.7 IU/l versus
18.6 TU/1 (p<0.001).

The titer of antibodies to thyroid-stimu-
lating hormone receptors positively correlat-
ed with the degree of activity of endocrine
ophthalmopathy (r = 0.41). Our results do not
contradict the studies of domestic and foreign
scientists [6, 10, 11, 12].

When examined by an ophthalmologist
the severity of endocrine ophthalmopathy was
revealed along with the determination of the
activity of endocrine ophthalmopathy. A mild
degree of endocrine ophthalmopathy (1-2) was
diagnosed in 12 patients (29.3%), moderately
severe endocrine ophthalmopathy (3-4) — in
29 (70.7%), there were no patients with severe
endocrine ophthalmopathy (5-6). In moderate-
ly severe endocrine ophthalmopathy, a statis-
tically significant predominance of men was
observed (p < 0.05).

The level of antibodies to thyroid-stim-
ulating hormone receptors is statistically sig-
nificantly higher in moderately severe endo-
crine ophthalmopathy 21.6 IU/l in comparison
with mild endocrine ophthalmopathy 12.9 TU/1
(p=0.001), which corresponds to the results of
most researchers [6, 10, 12, 13, 14].

Analysis of the results of examination of
patients with Graves’ disease without endocrine
ophthalmopathy and in combination with endo-
crine ophthalmopathy during the year of treat-
ment with thyreostatics showed that the titer of
antibodies to thyroid-stimulating hormone recep-
tors decreased in both groups during 12 months
of treatment in 56 of 76 patients (73.7%).

In 11 patients (14.5%), a decrease in titer
was first detected within 6 months, and then,
from 6 to 12 months, the titer of antibodies
to thyroid-stimulating hormone receptors de-
creased slightly. In 9 patients (11.8%), the titer
of antibodies to thyroid-stimulating hormone
receptors remained consistently high.

12 months after continuous treatment, an-
tibodies to thyroid-stimulating hormone recep-
tors were detected in 27.6% of patients, their
average content did not reach normal levels.

Thus, when the thyroid status is nor-
malized one year after continuous treatment
with thyreostatics in patients with Graves’
disease, both in combination with endocrine
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ophthalmopathy and without it, antibodies to
thyroid-stimulating hormone receptors are
detected, clinical remission is ahead of the
achievement of correction of immunological
parameters. At the same time, the activity of
endocrine ophthalmopathy decreased in most
patients (88.2%) in the first six months, and
the severity of endocrine ophthalmopathy re-
mained practically unchanged for 12 months.

Conclusions

In our study, it was found that male gender,
smoking, free triiodothyronine level, the sever-
ity of thyrotoxicosis, the presence of endocrine
ophthalmopathy had a positive correlation with
high levels of antibodies to thyroid-stimulating
hormone receptors.

Measurement of the level of antibodies to
thyroid-stimulating hormone receptors in the
blood in patients with Graves’ disease helps to
assess the course of Graves’ disease complicat-
ed by endocrine ophthalmopathy, and allows to
determine the risk of activity and severity of
endocrine ophthalmopathy.

Determination of the level of antibodies to
thyroid-stimulating hormone receptors is rec-
ommended not only for rapid diagnosis, dif-
ferential diagnosis, but also for monitoring the
adequacy of treatment of patients with Graves’
disease, since a slight decrease or no decrease
in the titer of antibodies to thyroid-stimulating
hormone receptors during treatment or at the
end of treatment with thyreostatics is a marker
of ongoing autoimmune disease activity.
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NANOTECHNOLOGY IN THE «<NATIONAL QUALITY MANAGEMENT

SYSTEM OF PACKAGED LIQUID PRODUCTS»

Martynov V.V,
Don state technical university, Rostov-on-Don, e-mail: 89054516201 @mail.ru

This article deals with a fundamentally new approach to the implementation of tasks for the express identifi-
cation of parameters of liquid packaged food and industrial products using the method of comparative analysis and
an automated complex (AC) implementing it, protected by a patent of the Russian Federation, the use of which is
potentially capable of completely eliminating the falsification of packaged liquids, as well as becoming appropriate a
subsystem in the “National Food Quality Management System”. The low efficiency of standard methods and means
of monitoring the parameters and safety of packaged industrial and food-household liquids does not allow them to
be used to control each individual product in the entire batch, since withdrawal and sampling is required, which
creates a “loophole” for the penetration of low-quality, counterfeit products and harms the health and well-being
of our citizens. As our research has shown, the liquid packaged product, in addition to determining the chemical
composition, can be identified by density, kinematic and dynamic viscosity, permittivity, conductivity, characteristic
oscillation frequency and a number of other parameters. The article shows that in order to implement a continuous
control system, it is necessary, firstly, to establish the production of developed lid sensors introduced at the stage of
liquid packaging; secondly, to supply manufacturers, regulatory authorities and retail outlets with complexes; and,

thirdly, to form a single base of “reference images”, enabling manufacturers upload the certificate.

Keywords: counterfeit, control methods, express identification, automated complex, immitance meter, product image,

standard image, comparative analysis

The relevance of the research presented in
the paper is due to statistics: according to the
results of a large-scale inspection of drinking
water, including mineral water, in seven feder-
al districts in January 2021, it was determined
that slightly less than half of the total number
of the studied trademarks sold in the markets
of the Russian Federation meets the estab-
lished standards [1]. In alcoholic beverages,
every third bottle turned out to be a fake, and
for dairy products, every fourth [2, 3].

Thus, in the illegal production of glass-
washing liquids, the proportion of methanol,
toxic alcohol for humans, can be up to 70%,
which exceeds the MPC by 1400 times and,
when evaporated, can lead to inhalation poi-
soning: over time, it oxidizes to toxic formal-
dehyde, causing blindness, suppressing the
nervous system and reacting with proteins [4].
The organoleptic properties of methyl alcohol
are difficult to distinguish from ethyl alcohols,
which is why the victims at the time of poi-
soning do not even suspect substitution, and,
meanwhile, methanol poisoning develops al-
ready when taking 7-8 ml, so cases of mass
poisoning are not rare [5].

In relation to dairy products, adulteration
usually boils down to its dilution with liquid,
the introduction of preservatives, the use of
milk powder, whey, non-protein nitrogen, urea,
lowering fat content and acidity through the
addition of soda and other foreign components:
melamine, maltodextrin, cyanuric acid, sodium
nitrite. Moreover, from 50 to 90% of the coun-
terfeit falls on the low price segment [6].

Enterprises that produce products in large
batches, as a rule, carry out quantitative fal-

sification by under-filling the product in con-
tainers, but with their appearance they create a
false idea of the quantity of goods.

The use of counterfeit food products may
not only have no effective therapeutic effect,
but also has a negative impact and be deadly to
the lives of citizens.

In our opinion, such a situation has devel-
oped due to the inefficiency of the methods
and means of parameter control used, which,
due to their duration and unprofitability, do
not allow for continuous control, i.e., of each
packaged product in a batch. Manufactur-
ers, regulatory authorities and retail outlets
selling liquid packaged products do not have
automated controls that provide continuous
output and input control of products, which
creates a “loophole” for the penetration of
counterfeit [7].

The purpose of the study. Based on the
above, the purpose of the study is to increase
the effectiveness of quality control of liquid
packaged products.

Materials and methods of research

The study involved the method of weight
impedance electrometry (WIE), set out in the
RF patent RU 2696810 C1 «Method of express
analysis of liquid packaged products and in-
stallation for its implementation», and the con-
cept of comparative analysis.

The object of the study is the processes of
identification of a liquid packaged product and
the container in which it is packaged using the
WIE method.

The subject of the study is liquid packaged
products, including drinking water.
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Fig. 1. Structure of the automated complex

Results of the research and discussions

Since, in addition to determining the
chemical composition, the liquid product
can be identified by kinematic and dynam-
ic viscosity, density, standard temperatures,
characteristic frequencies, permittivity, etc.,
the method of weight impedance electrome-
try (WIE) was developed and patented [8] —
a method of express identification of liquid
packaged products, as well as a complex for
its implementation (Figure 1).

The complex for checking packaged liquid
products consists of an immitance meter, elec-
tronic scales, a temperature sensor, a switch-
board and a computer with special software.

It functions according to the follow-
ing algorithm:

- first, the mass (m) and temperature (7) of
the product are determined;

- then the computer calculates the current
density (p,) according to the formula (1), as well
as densities at standard positive and negative
temperatures (p ) according to the formula (2);

- the immitance meter transmits data on
electrical conductivity (G), resistance (R), ca-
pacitance (C) or inductance (L), tangents of
loss angles (zgd) and leakage currents (/) of

the sensor-lid (Figure 2 and 3) inside a sealed
container in a gaseous medium (at normal po-
sition) and in a liquid medium (when the con-
tainer is turned over), at fixed values of mea-
surement frequencies from the operating range
of the device [7];

- the obtained data form spectra of values
recorded by a computer and are used for sub-
sequent calculations of the relative permittiv-
ity (¢) of water according to formula (3), its
dynamic viscosity (,) according to formula
(4), for which macro- (7) and microscopic re-
laxation times (z,) are calculated according to
formulas (5 and 6), and the kinematic viscosity
(v) caused by temperature is calculated by for-
mulas (7, 8 and 9) [7, 8]:

p=(B-P)IV,, (1

P, = Pyec —AL '(t _2OOC) ) 2)

e=C, /C,, (3)

770 - 0773 / Ts > (4)
3er,

T= , 5

26 +1 ©
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where P, — measured weight of the i-th sample
in a packed container, kg;

P —weight of the j-th reference container, kg;

= 0.5,1.5.. NI —reference container vol-

ume, I;

Ar=(18,31-13,233- p,. )- 107~ tempera-
ture correction to density by one degree;

t — the desired temperature, °C;

p,— the density of the liquid at the current
temperature and at 20°C;

C, — sensor capacity in the air;

C, — sensor capacity in liquid;

1, — dynamic viscosity;

w — cyclic frequency;

n, and z — tabular air data uploaded to the
computer;

a and b — empirical coefficients;

T, and T, — standard temperature of liquid
and viscous media.

Fig. 2. 3D model of an inductive sensor-cover

Fig. 3. 3D model of the coaxial sensor-cover

Due to the design of the sensor-lid, it be-
comes possible to realize local heating of the
liquid under study inside the container and

measure the electrical conductivity at two dif-
ferent temperatures in the interval from the
point of vaporization to crystallization. And
according to the intersection of these depen-
dencies, the characteristic oscillation frequen-
cy is found, which can be applied as the main
criterion for determining the kind of fluid [9].
The totality of the measured and calculated
parameters of the sample forms a “liquid im-
age” (Table), which is already compared with

the “image of the standard”.

List of parameters of the “image”
of drinking water

Ne | Name of the parameter | Range of variation

1 |Product weight, m 0,25 -20kg

2 |Product scope, V (0,25 -20)-10% m?

3 |Product density, p 990 — 1000 kg/m’

4 glectncal conductivity, 0,000001 — 0.2 S (1/Q)

5 |Resistance, R 5-10°Q

6 |Leakage current, 10°-0,2 A

7 |Capacity (with a 107 — 10° pF
capacitive sensor), C

8 1nduct.ance (with an 30— 120 nH
inductive sensor), L

9 | Temperature, T 1 -50°C

10 Loss factor, tgd 10°¢ - 573

11 Spec1ﬁc'electrlcal 50— 1500 mkS/cm
conductivity, 6

12 ﬁdagnehc permeability, (8~ 9)-10° H/m

13 |Complex resistance 900 — 9500 Q
module, |Z|

14 |The shear angle of the| minus 180° — plus
complex resistance, @ 180°

15 |Kinematic viscosity, v| (0,3 —1,8)-10°m%s

16 | Dynamic viscosity, | (0,3 — 1,8)-10° N-s/m?

17 |Frequency, f 25 - 10°Hz

18 | Dielectric constant, € 60 —90

19 |Characteristic 2500 — 5450 kHz
frequency, F,

Significant differences in the parameters
from the “image of the standard” indicate a
fake liquid product.

Conclusion

The inefficiency of the methods and means
used to control the parameters of liquid pack-
aged products does not allow for continuous
control, which creates a “loophole” for the pen-
etration of counterfeit goods, the use of which
undermines the health and well-being of citi-
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zens. Therefore, it is very important to develop
and implement automated control systems.

In other words, in order to achieve the re-
search goal, it is necessary: firstly, to establish
the production of lid sensors introduced at the
stage of liquid packaging; secondly, to supply
manufacturers, regulatory authorities and retail
outlets with complexes for continuous moni-
toring of parameters and safety; and, thirdly,
to form a single base of “reference images” by
providing the ability for manufacturers to up-
load a certificate.
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The article reveals the problem associated with the financing of innovative activities at the timber industry en-
terprises of the Russian Federation. Today, at many timber industry enterprises there is a need to upgrade the produc-
tion infrastructure, commission new energy-efficient capacities, and introduce scientifically based effective innovative
solutions. It should be noted that the forest complex is in the process of transition to a digital development path, which
in the future may have a significant impact on the development of the timber industry in Russia for the next decade.
Timber industry enterprises need to transition not only to digitalization, but also to an innovative development path. The
implementation of energy-efficient production and the production of better products is impossible without a scientific
component and the introduction of innovations in production, including technological ones. The results of the analysis
of the indicators of the allocation of financial resources for fundamental and applied scientific research, as well as the
main production areas of timber industry enterprises, are presented. The main content of the economic-mathematical
model of financing innovative developments at the analyzed enterprises is revealed. All calculations were carried out
using the necessary forecasting methods, and the obtained values objectively reflect the feasibility of the approach used.
It was revealed that the largest amount of funding for science and innovation is observed at pulp and paper enterprises.

Keywords: Innovative activity, analysis, timber industry enterprises, innovations

Considering the production activity of
the timber industry complex, one can note
the fact that this industry is characterized by
constant variability. If in 2020 there was a
decrease in the pace of production of timber
products, then in 2021 there was an increase
in the pace of production for woodwork-
ing products, this was most caused by an in-
creased demand for raw materials for wooden
housing construction.

The structure of enterprises of the timber
industry complex is represented mainly by
5 areas (Figure 1).

In 2020, on average, the statistical authorities
observed a decrease in the production of wood
products by 4.4%, the total production of which
amounted to 28.7 million m3. For example, ply-
wood and board production also shows a decrease
in production, in which the decrease was 3%. One
of the most popular products in the woodworking
industry is fiberboard and chipboard, the produc-
tion rate of which is characterized by an observed
decrease of 7.1% and 1.5%, respectively. Against
the background of these changes in 2020, there
was a shortage of chipboard in the domestic mar-
ket by the end of 2020.

Woodwor
king

logging

Pulp and

paper
industry

Timber
industry
complex

Fig. 1. The structure of the timber industry complex of the Russian Federation
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But it is worth noting that one of the most
massive types of production in terms of vol-
ume is the pulp and paper industry, where in
the same period there is a policy of retaining
the production of paper and cardboard prod-
ucts, since during the pandemic period there
was a jump in demand for packaging paper
products and cardboard [1,2].

The purpose of the study is to develop and
determine the most effective approaches aimed
at attracting financial resources to the innova-
tive activities of timber industry enterprises.

Material and research methods

The article uses a forecasting methodol-
ogy that allows taking into account the impact
of crisis and sanctions factors. In 2021, on the
contrary, there is an increase in production in-
dicators, where the index of industrial produc-
tion of timber products amounted to 105.3%
compared to 2020. The production index of the
woodworking industry was 107.9% in 2021. In
turn, the pulp and paper industry is also charac-
terized by a positive change, where the produc-
tion index amounted to 103.5%.

In just one calendar year, prices for wood-
working products, in particular, the produc-
tion of sawn timber, and for a number of other
timber products have almost doubled. The in-
crease in prices was caused by a shortage of
sawn timber both in the domestic and foreign
markets and an increase in the export of Rus-
sian wood and timber raw materials.

Results of the research and discussions

Table 1 examines the data on the allocation
of funds for fundamental and applied scientific
research in the structure of federal budget ex-
penditures for 2017-2020 and forecast 2021-
2023 [1-3].

According to Table 1, it can be concluded
that, under current conditions, research costs
from various funding sources will increase.
The largest share of funds from the federal
budget is planned to be directed to applied
research, if in 2020 financial resources were
allocated in the amount of 346355.4 mil-
lion rubles, then in the forecast period al-
ready 455513.1 million rubles. At the same
time, the total amount of funding for applied
and fundamental research may amount to
744,670.7 million rubles [1-3].

In order to support the industry, the Gov-
ernment of the Russian Federation has devel-
oped a number of measures aimed at reduc-
ing prices and the shortage of woodworking
products. So, from July 1, 2021, new duties
have been introduced for the export of tim-
ber products with a moisture level of 22% or
more from the territory of the Russian Fed-
eration; it is also planned to ban the export of
round wood from January 1, 2022 [3,4].

Table 2 presents indicators reflecting the
funding of scientific research at the enterpris-
es of the timber industry complex for 2017-
2020 and forecast 2021-2023.

Table 1
Indicators of allocation of financial resources
for fundamental and applied scientific research
Indicat Periods Forecast values of periods
ndicators 2018 2019 2020 2021 2022 2023
Basic scientific research 149550,0 | 192495,0 | 203246,8 | 235460,7 | 262309,1 | 289157,5
(fed. budget), million rubles
Applied scientific research 2709223 | 296663,1 | 3463554 | 380080 |417796.6 | 455513,1
(fed. budget), million rubles
Total: 4204723 | 4891581 | 549602,2 | 615540,8 | 680105,7 | 744670,7
In the s.tmcturoe of federal budget 2.52 2,69 2.41 2.43 2375 232
expenditures, %
In the structure of VVP, % 0,40 0,44 0,51 0,56 0,615 0,67
Funding for research and develop- | o 009 4 | 1060589.7(1091333,5 | 1168182 | 1233504 | 1298826
ment, total for the country:
fundamental scientific research, 169175,0 | 181371,9 | 205227.9 | 221311,2 | 239337,6 | 257364.1
million rubles
I‘f“u%feh:d scientific research, million | 15770 3 | 513363 3 | 218491.5 | 2309702 | 2416113 | 252252.4
Development, million rubles 594305,2 | 665854,6 | 667614,1 | 715900,2 | 752554,7 | 789209,1

Source: compiled by the author according to Rosstat.
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Table 2

Indicators reflecting research funding at the enterprises
of the timber industry complex

. Periods Forecast values of periods
Indicators

2018 2019 2020 2021 2022 2023
Costs in the structure of VVP, % 1,00 1,04 1,10 1,150 1,207 1,265
Costs associated with financing science
and innovative activities of organiza-|37 199,90 |23 259,20 | 36 480,50 | 30992,13 | 30690,99 | 30392,78
tions, by areas, million rubles, total:
Woodworking enterprises, mil.rub. 30423 | 7943,7 | 5891,8 | 10112,77 | 14073,21 | 19584,66
Pulp and paper enterprises, mil.rub. 33 878,6 | 14 829,6 | 30 490,0 | 22351,29 | 21204,04 | 20115,68
Furniture enterprises, mil.rubles 279,0 485,9 98,7 83,985 49,953 29,711

Share of costs in the structure of total funding for research and innovation, %
Woodworking organizations, % 0,72 1,62 1,07 1,600 1,951 2,378
Pulp and paper organizations, % 8,06 3,03 5,55 3,537 2,935 2,436
Furniture organizations, % 0,07 0,10 0,02 0,015 0,008 0,004
Source: compiled by the author based on Rosstat data and forecasting.
Table 3
Indicators reflecting the level of innovative development
The value of the level of innovative activity, %
Woodworking enterprises, % 8,3 10,6 7,2 7,8 93,98
Pulp and paper enterprises, % 15,2 20,3 14,7 17,9 117,76
Furniture enterprises, % 6,9 20,1 17,4 12,6 182,61
The volume of innovative products, million rubles

Woodworking enterprises, million rubles 7476,7 |14498,3 | 82389 | 9944,4 | 133,01
Pulp and paper enterprises, million rubles 41 626,0 | 36 599,1 | 31 946,1 | 14 055,7 | 33,77
Furniture enterprises, million rubles 2251,9 | 33509 | 1464,2 | 3536,6 | 157,05

Source: compiled by the author according to Rosstat.

The predictive values in Table 2 were cal-
culated based on a linear approximation meth-
odology. According to the calculations, in gen-
eral, the costs associated with the financing
of science and innovative activities of timber
enterprises tend to decrease. The reduction can
be obtained in the direction of the pulp and
paper industry, where, according to the fore-
cast data, innovation financing may amount to
20115.7 million rubles. in 20203, compared to
2020, where the costs amounted to 30490 mil-
lion rubles. The same is true in the furniture
sector, where, according to forecast data, there
will be a decrease in financing costs in innova-
tion. Table 3 presents indicators reflecting the
level of innovative development.

The activities of a significant part of the
timber industry enterprises and organizations
are aimed at obtaining the maximum financial

result and increasing labor productivity, as-
sociated with a reduction in production costs,
expanding sales markets, improving product
quality, and reducing the number of physically
and morally obsolete equipment [5-7].

To determine the dynamics of indicators
that determine the innovative development of
timber enterprises, the methodology of deter-
ministic factor analysis was applied, the initial
data for the necessary calculations are present-
ed in Table 4.

An economic-mathematical model that re-
flects the level of provision of innovations at
enterprises will take into account the necessary
indicators of innovative development, namely,
the dynamics of research funding in the struc-
ture of GDP, the dynamics of costs associated
with financing innovative activities, as well as
the volume of innovative products and the lev-
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el of innovative activity of forestry enterprises.
Based on this, the model will look like this:

Y=S*X*X/*XI*X]

In this model, the dependent variable (Y)
reflects the influence of the indicator that deter-
mines the financing of scientific research in the
structure of VVP (%) [8-10].

For independent variables (X), the follow-
ing indicators are used:

X[ —The amount of costs associated with
the financing of science and innovative activi-
ties of organizations, by areas of activity (mil-
lion rubles) [11,12];

X f — The share of costs in the structure of
the total volume of financing of scientific re-
search and innovation (%) [13,14];

X} — The volume of innovative products
(million rubles) [15, 16];

X f —The level of innovative activity (%) [17].

Table 4
Forecast data for building an economic and mathematical model
Financing Costs associated Share of costs The volume Level
of scientific ith fi - : in the structure of innovative Ve
. with financing science : of innovation
Period research and innovative activities of total funding products, activity. %
in the structure of oreanizations. X for research and | million rubles, Xty, %
of VVP, %, Y g >“*1 | innovation, %, X, X,. 4
Woodworking enterprises
2020 0,0034 3996,06 0,64 10438,98 7.3
2021 0,0026 3185,75 0,45 10746,67 6,9
2022 0,0019 2539,76 0,31 11063,43 6,5
2023 0,0015 2024,75 0,22 11389,53 6,1
Pulp and paper mills
2020 0,0348 41 214,10 6,58863 12 313,43 17,6
2021 0,0452 56 442,67 7,94076 8 770,42 17,9
2022 0,0588 77 298,20 9,57038 6 246,85 18,2
2023 0,0764 105 859,83 11,5344 444941 18,5
Furniture enterprises
2020 0,0001 125,95 0,02 2851,75 20,0
2021 0,0001 95,53 0,02 3005,84 23,6
2022 0,0001 72,46 0,01 3168,26 27,9
2023 0,0000 54,96 0,01 3339,46 32,9
Source: Author’s own calculations.
Table 5
Components of the economic and mathematical model
Exponent Exponent Exponent Exponent
o at the B at the of the of the
Direction of activity Components independent | independent | independent | independent
variable, variable, variable, variable,
«X» «Xp» «X» «Xp
Woodworking enter- | 9 0086 x x5 x y20x
prises ’ K xlX°’85 2 0,85 2,0 1,1 0,85
3 4
Pulp and paper mills 0.0207 2,1 47
DATXXP XXX gy 47 3.1 1.7
XXX,
Furniture enterprises | 0003 x X% x 007 x
’ 027 s > 0,03 0,07 0,27 1,4
X3 R X4,

Source: Compiled by the author.
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Conclusion

The application of the constructed econom-
ic-mathematical model for various production
lines of activity of the enterprises of the timber
industry complex (woodworking enterprises,
pulp and paper and furniture enterprises) will
make it possible to determine the dependence
of the level of innovative development of each
production line of activity and the degree of
financing of scientific research and innovation
(Table 5).

According to the calculations obtained in
the course of assessing the provision with in-
novations, according to Table 5, we can con-
clude that the highest level of provision with
innovations is characterized by the pulp and
paper industry, where during the analyzed pe-
riods there is an average and moderate level of
provision with innovations, then we can note
the woodworking industry, demonstrating a
lower dynamics.
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CURRENT ISSUES AND PROSPECTS TRANSPORT SUPPORT
OF THE TOURISM INDUSTRY
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Transport is a fundamental part of tourism. The relevance of the study is due to the need to adapt the travel
industry to the new requirements of transport security, visa control, the consequences of the coronacrisis. The signif-
icance of the research lies in the circumstance that it attempts to develop approaches that allow tourism businesses
to function complying with various restrictive rules, including social distancing requirements. The key objectives of
designing and creating a tourist infrastructure include simplicity and ease of use, environmental friendliness, health
safety and multi-purpose approach. In general, the tourism industry uses infrastructure that can be used regularly or
occasionally by other groups of individuals to achieve various goals. In the tourism industry, where the cost of capi-
tal and entry barriers are usually high, there is a tendency for mergers and acquisitions, as well as strategic alliances.
But neither recreational facilities nor venues for tourist events have yet practically resorted to the use of strategic
alliances. They are also little used in the field of intermediary business, where the barriers to entry are lower, and
mergers and acquisitions are more effective tools. There are also problems related to obtaining fresh, updated, reli-
able data on the number of tourists who visit specific recreational facilities, or on the motivational tourism market
in a particular country. This situation partly reflects the difficulties associated with identifying these markets and

customer groups. At the same time, there is also a relative reluctance of governments to fund the research.

Keywords: transport, tourist infrastructure, coronacrisis, strategic alliances

The rise of the contemporary tourism in-
dustry dates back to the beginning of the 21*
century. At that time, the turnover of interna-
tional tourism industry hit a historic record of
$USI trillion for the first time ever. Interna-
tional tourism has taken a lead in international
trade in services. Transport services and inter-
national tourism combined account for more
than half of the world’s exports of services.
The boom in transportation means, especial-
ly the air traffic, stands out as a major factor
in this rapid growth of the tourism industry.
Short delivery time, flight convenience and
high-quality services formed the basis of inter-
national tourism.

During the first two decades of the twen-
ty-first century, international tourism and in-
ternational transportation developed synchro-
nously, i.e. they thrived and stagnated together
and went through a period of uncertainly and
chaos. This period in the development of in-
ternational tourism and transport is character-
ized of two key points that have determined
the forms of both industries at present, namely:
global terror threat which escalated and peaked
at the turn of the centuries and the global finan-
cial crisis of 2008-2010 [1].

International tourism has been hit very
hard by the two global challenges [2], but it
has recovered fairly quickly each time. New
requirements were introduced for transport se-
curity [3] and visa control, as well as rules gov-
erning the movement of people, hotel accom-
modation and catering. Strict requirements in
transport hubs, train stations and airports first
reduced the flows of tourists and increased the
load on the psychological atmosphere of travel

experience. However, travelers quickly adapt-
ed and became more responsible dealing with
the problems of life safety. Tensions decreased
overtime due to increased discipline and toler-
ance during the border control. This required
the introduction of changes in the daily lives
of tourists such as early arrivals at the points
of departure and the size and contents of their
luggage. International tourism revived again
and continued to gain strength until the global
financial crisis [4].

The Lehman crisis imposed a different
sort of discipline on tourists. It became fiscal
and financial in nature [5]. Optimizing budget
expense, tax payments and production costs
became the main means of adapting for both
transport and tourism enterprises.

In 2020, international tourism and trans-
port had to face a new challenge — the global
coronavirus epidemic. Quarantines hit both
industries much harder than international ter-
rorism and the financial crisis combined. Econ-
omists will continue to count the damage in
2021 and beyond [6, 7]. The shutdown of the
entire industries in many economies across the
globe disrupted supply chains that previously
delivered the tourist product. Despite being by
definition an intangible, destructible, non-ac-
cumulative and non-guaranteed good, the
tourist and transport service delivery happens
only with direct participation of the consumer.
Tourist and transport services lose their value
and significance in the conditions of social dis-
tancing and cannot be produced in absence of
the client. During lockdowns, there is no need
to transfer a tourist to a train station, airport,
hotel or a taxi. There is no need to move lug-
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gage, provide meals or sell souvenirs. Cities,
communities and entire countries and regions
where tourism is the backbone industry are
on the verge of collapse. Virtual tours became
practically the only service that tourism opera-
tors can provide to customers [8].

Transport also felt the impact of the epi-
demic in terms of a massive drop in passenger
transfer. The international transport system
continued to live, though, with certain sup-
ply chain disruptions. A number of links in
the transportation network suffered severely.
However, like the blood circulation of a hu-
man being, even a sick one, with a shortage
of strength and energy, transportation system
laid the basis for the survival of many indus-
tries. It has provided communications to mil-
lions of enterprises and billions of people on
the planet through virtual channels of interna-
tional, regional, and intercity communication.
It has preserved settlement system channels to
pay for goods and services, as well as chan-
nels to deliver finished products and raw ma-
terials on to the doorstep. In some instances
the transport industry even preserved the prin-
ciples of just-in-time. With reduced capacity
and transport density, the industry as a whole
continues to perform quite satisfactorily while
the global economy and international tourism
recover from the epidemic [9].

Infrastructure used
specifically by business
travelers

Infrastructure used in
tourism which,

however, can be used
by other people

Infrastructure that
emerged on th
crossroads of business
5 and leasure tourism

Transport support of the tourism industry

The aim of this work is to develop an ap-
proach for tourist enterprises using transport
infrastructure to operate under various restric-
tive regulations, transport security, visa regula-
tions and social distance.

Materials and methods of research

A number of monographic, economic-ana-
lytical and comparative methods were used to
study the current state of tourism and transport
services. The analysis of scientific — theoretical
studies made it possible to assess the impact
of global problems on the tourism industry and
determine the details of transport and infra-
structure provision of tourism. Generalization
of the information material allowed to formu-
late the main approaches of tourist enterprises
operating within the framework of various re-
strictive norms.

Results of the research and discussions

The fundamental basis for organizing the
tourist and travel support is the transport and
infrastructure of a corresponding destination.
Figure shows the specifics of transport and in-
frastructure support in the tourism industry. We
do not claim to fully disclose all the elements
of this infrastructure, however figure gives a
brief description of the entire variety of tour-
ist facilities.

Specialized training centers

Exhibitions and entertainment centers
which can also be used as venues for
jabs, as hospitals and other social
pUurposes;

Functional rooms in hjtels which can be
used for quarantine purposes for special

groups of travelers

Hotels, airoports, railway stations, rail
roads, highways, maritime ports, etc.
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The key issue is that although many people
can use this infrastructure (figure), it must be
organized according to the principle of max-
imum satisfaction of specific tourist require-
ments. The typology presented is very broad,
so that each of the categories of general infra-
structure can be divided into many elements.
For example, in the case of an entertainment
center, the following components of the infra-
structure are required including the building
itself and other facilities; canteens, food court,
shops, hygiene items; adjacent territory to the
main building and facilities; elements of the
general arrangement of the entire center; addi-
tional services such as parking lot; registration
departments and information services, so that
people could be properly informed and catered
during the pandemics.

In general, we try to develop a holistic ap-
proach to creating the infrastructure of a rec-
reation facility. When developing any project,
it is necessary to achieve certain goals. The key
objectives of designing and creating a tourist
infrastructure include simplicity and ease of
use, environmental friendliness, health safety
and multi-purpose approach.

We specifically would like to note that
the tourist infrastructure should be organized
according to the principle of ease of use and
easy access. At the same time, you should
also determine who is going to use this infra-
structure. For example, when building a new
entertainment center, one of the most import-
ant problems facing the planning department
is to identify the groups of people who will
eventually use its services. Establishing target
markets and potential user groups becomes
a priority for each stage of determining the
entertainment center design. Here, the func-
tional purpose becomes the primary aspect
of the direct form of transport and infrastruc-
ture support.

When designing a piece of tourist infra-
structure, you should also take into account is-
sues related to environmental and health safety,
regardless of the object in mind. Thus, it can be
an airport, a hotel, an entertainment center or
an exhibition area. In particular, these aspects
become essential when it is necessary to take
into account national legislation in the field of
environmental standards and health safety, as
well as the standards of environmental protec-
tion established by the International Standard-
ization Organization. In most advanced and
developing countries of the world, there are
laws that initially require obtaining a permit
for construction of transport or infrastructure
facilities. For example, in the historical part

of cities and cultural centers, a transport and
infrastructure facility under construction must
adapt to the architectural style of a specific lo-
cation [10, 11].

Meeting rooms or exhibition venues can
only remain cost-effective and safe for health
and hygiene issues if they attract events that
are optimal in scale and scope and different
in type. This means that their project must be
flexible enough to suit different user groups,
namely, the space must be large enough to be
subdivided into many closed studios, accom-
modating a different number of participants;
designed spaces that are intended to provide
seating should also allow for using them for
other activities where seating is not required.

Often, the need to create multi-purpose ar-
eas causes potential problems. For example, if
a conference is held in a hotel where there are
two conference rooms, or two venues for pub-
lic events, and space A is supposed to be used
as a conference room, and space B, which is
adjacent to the previous one and is therefore
most often also used as a conference venue, is
planned to be released as a buffet for the par-
ticipants of Hall A, then there will be a prob-
lem, which is that part of the group gathered in
Hall A will be in the buffet organized in room
B to be socially distant enough to not spread
the disease.

Conference and exhibition venues can also
be used to organize other tourist events, so
there should always be the ability to quickly
transform these spaces, which presents seri-
ous challenges for designers. For example, the
Sheffield Arena in the United Kingdom before
the corona used to be the venue for events such
as exhibitions; large shows and spectacles;
meetings; and sports. Today it can be used for
widespread vaccination campaigns.

To achieve the goal of creating transport
and infrastructure facilities in the tourism in-
dustry, it is necessary to approach a compro-
mising solution for the final architectural proj-
ect within the specified constraints. Examples
of restrictions associated with creating and
operating transport and infrastructure facilities
in the tourism industry include financial dis-
cipline. The budget in an architectural project
imposes restrictions on the quality and size of
the area given for construction, the scope of
construction, the volume of materials, and the
quality of the final project [12].

The area needed to create a new tourist
complex imposes restrictions on the design,
based on the shape and size, quality of drain-
age systems and territorial accessibility of
the object.
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The customer sometimes sets require-
ments for construction companies or develop-
ers. These requirements affect the final views
of architects.

Finally, government watchdogs control the
construction and regulate zoning rules and oth-
er legislative acts that must be observed when
performing works related to the construction.
The intervention of the government regulators
is a factor of the external environment, which
has a direct impact on most aspects when cre-
ating a new object of transport and infrastruc-
ture support in the tourism industry. The gov-
ernment watchdogs usually take a decisive part
in resolving conflicts between the parties to
a commercial transaction, especially in cases
where the area allocated for construction is of
cultural and historical value, or when it is lo-
cated in the region that is protected as an object
of a protected ecosystem, or a national park.

Transport and infrastructure facilities in the
tourism industry, as well as the national econ-
omy of their home country, are constantly af-
fected by globalization processes, especially in
terms of compliance with the standards of their
construction and operation. Globalization and
standardization impact the transport and infra-
structure facilities of the tourism industry in the
territory of modern cities and settlements that
are poorly built up or completely empty. The
specifics of national legislation and construc-
tion standards play a crucial role when trans-
port and infrastructure facilities of the tourism
industry are going to be built in the historical
part of the city.

Daily, tactical or operational tasks are also
of high importance when constructing new
transport and infrastructure facilities in the
tourism industry. Correctly and clearly for-
mulated tasks allow you to solve numerous
problems related to construction more quickly
and efficiently.

Initially, the management and owners of a
tourist facility face problems connected with
managing the costs associated with physical
and moral wear and tear and the costs of cap-
ital. Transport and infrastructure facilities of
the tourism industry have a high cost of capi-
tal, which increases the importance of methods
and structures for managing amortization funds
and other operational items of the firm’s bud-
get. For example, the construction of airports
requires investments that sometimes amount
to several billion dollars. A large shopping and
entertainment center is cheaper in terms of
construction, maintenance and operation costs,
but in some large industrial cities, international
financial centers with a high cost of living and

29

expensive real estate, these capital costs can
go up to a billion dollars. When implement-
ing such projects, an important part belongs to
public-private partnership. The state’s partic-
ipation in providing funds for such construc-
tion projects is significantly limited due to a
number of reasons, namely, the debt burden for
the country or municipality grows as a result
of issuing government and municipal bonds
for constructing transport and infrastructure
facilities in the tourism industry; debt service
can also stretch for a long period of time; trans-
port and infrastructure facilities of the tourism
industry compete with other types and forms
of infrastructure for limited government funds
and private sector investments, i.e. they are op-
portunity costs associated with making a deci-
sion on a specific project; many transport and
infrastructure objects in the tourism industry
do not bring profit, cause large losses in the
case of mistakes when choosing a location, for
example, shopping and entertainment centers,
because their attractiveness usually depends
on the distance from a densely populated area
or the presence of rival objects equally distant,
so often additional funds and new ideas are re-
quired to support such projects to attract inter-
est and people; a significant share of the profit
from the operating transport and infrastructure
facilities of the tourism industry goes to pri-
vate businesses, small and medium-sized en-
terprises, so the government seeks to minimize
its participation in subsidies and investments
for their construction; finally, the competitive-
ness of transport and infrastructure facilities in
the tourism industry requires a lot of attention
and expense, since an alternative object may be
located in this area, which may distract some
of the customers and tourists’ interest, which
implies additional costs for advertising, mar-
keting, etc.

As a rule, small-scale entertainment and
exhibition centers are built with the money
of private companies, compared to public in-
vestments which are the basis of large-scale
projects. Also, many transport and infrastruc-
ture facilities of the tourism industry located in
the zone of interests of private business can be
built in the areas of similar alternative attrac-
tions, and this circumstance reduces the desire
to create new facilities in the vicinity.

Transport hubs and communication fa-
cilities (airports, roads and railways, or the
Internet) are the most important elements of
ensuring the competitiveness of travel industry
enterprises. Most often, the cost of providing
them is borne by the federal or republican, or
regional budget, with rare exceptions for the
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participation of private businesses from large
developing countries, such as China, in other
developed and developing countries. Never-
theless, the maintenance of transport and in-
frastructure facilities of the tourism industry
without the participation of the state or mu-
nicipalities may receive insufficient funding,
which usually results in stagnation and gradu-
al destruction.

The accommodation industry is almost
entirely in the hands of private individuals, in
many cases non-residents. Therefore, most of
the expenses for the repair and renovation of
hotels are carried by private shareholders, al-
though in certain, usually depressed, regions,
the state can issue grants for these purposes
to stimulate economic growth and equalize
the development of the national economy as a
whole, as well as to overcome the consequenc-
es of the coronacrisis.

Conclusions

In the tourism industry, where the cost of
capital and entry barriers are usually high, there
is a tendency for mergers and acquisitions, as
well as strategic alliances. Mergers, acquisi-
tions and alliances are becoming an important
mechanism for the survival of the travel indus-
try in the period of the pandemic due to the
combination of efforts, competitive advantages
and their synergy. Strategic alliances of travel
industry enterprises can be represented as alli-
ances within the same industry (for example,
between airlines); alliances within the same
geographical area; as well as alliances between
different sectors, such as airlines and hotels.

Strategic alliances provide profits both for
the integrating enterprises themselves and for
consumers. The former benefit from econo-
mies of scale and greater opportunities to offer
a wide range of products to their customers,
who, in turn, can choose from a larger number
of offers, as well as buy them at discount prices.

Airlines were among the first to form stra-
tegic alliances in the past and the present. So,
the Qualiflyer group today includes: 25 airlines
(including Sabena, Swissair, TAP Air Portugal,
Austrian Airlines, All Nippon Airlines, Chathay
Pacific, Qantas, US Airways); 19 hotel groups;
5 car rental companies; duty-free shops at air-
ports; and a telecommunications company.

In general, there are 5 major aviation al-
liances in the global economy, namely: Air
France/Delta, One World, Qualiflyer, Wings
and Star Alliance. These alliances are often
criticized for the following reasons: they resort
to artificial reduction of the number of com-
petitors in order to optimize the level of costs,

for example, airline A stops flying on the route
where airline B operates. This flight will con-
tinue to operate under separate special charters
of both airlines, but in fact only airline A and
its staff work on this line. If the quality stan-
dards of the services provided by Airline A are
lower than those of Airline B, there will be dis-
satisfied customers who will feel abused; these
mega-alliances may hinder the development of
small independent airlines, which blocks com-
petition in the industry. Ultimately, this situa-
tion can lead to less choice for customers, as
small firms are pushed out of the market.

We would like to specifically note that nei-
ther recreational facilities nor venues for tourist
events have yet practically resorted to the use
of strategic alliances. They are also little used
in the field of intermediary business, where the
barriers to entry are lower, and mergers and ac-
quisitions are more effective tools.

Like all branches of business, marketing
involves finding and meeting the needs of the
target market. To solve these problems, market
research is necessary, where a high degree of
standardization of statistical databases relat-
ed to the tourist industry in different countries
is required.

There are also problems related to obtain-
ing fresh, updated, reliable data on the number
of tourists who visit specific recreational facil-
ities, or on the motivational tourism market in
a particular country. This situation partly re-
flects the difficulties associated with identify-
ing these markets and customer groups. At the
same time, there is also a relative reluctance of
governments to fund the research.

As the barriers to tourism development such
as the visa regime and quarantines are reduced,
the problems of market research only become
more complex due to the lack of institutions
responsible for collecting primary information.
It is only in countries with strict visa controls
and quarantine rules that you can get reliable
data on the number of incoming tourists.

If a particular tourist event involves the
availability of transport in the tour package,
and even if these services are not included
in it, the organizers should keep in mind the
following important features of activities:
railways and airlines tend to operate on their
own system of tariffs, which can also take into
account situations in which the organizers of
tourist events will probably try to advertise
their services in a variety of marketing means.
In turn, transport companies may be interested
in advertising tourist events, since by advertis-
ing their products, they promote the transport
services of specific transport enterprises on
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the market. Therefore, the organizers of events
should take into account deviations from the
established schedule, determined by many cir-
cumstances that do not depend on them, so that
time delays do not lead to the disruption of the
event, like in a pandemic situation; organizers
of tourist events should also take into account
the existence of at least five types of transport
needs on the part of customers, namely, from
the home country of a participant of the event
to the airport or railway station; from the air-
port of the country or region of residence of
the participant of the tourist event to the airport
or railway station of the country or region of
destination; from the airport or railway station
of the destination to the hotel; from the hotel
of the destination to the venue of the tourist
event; from the hotel of the destination and/ or
the venue of the tourist event to other leisure
activities, including attractions, theme parks,
cultural attractions, shops, etc., taking into ac-
count the implementation of measures and re-
quirements of social distancing.
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ITUOMATOIEHETUYECKHUE OCOBEHHOCTH
INPUMEHEHUA TEPAIIEBTUYECKOU 'HNIIOTEPMUH
IIPU HEPEBPAJIBHBIX ITATOJIOI'TAX

Men:xyaoB B.M., MakeeBa A.B., 'youn A.U.
@I'EOY BO «Boponecckuii 20cyoapcmeaenHblil meOuyurckuu ynugepcumem umenu H.H. Bypoenxoy,
Boponeoic, e-mail: vmenzhulov@mail.ru

B naHHO# cTaThe MpoBe/ieHAa OLEHKA MOAXOIOB TAKOTO NEPCIEKTHBHOIO METOAA KaK TepaleBTHYecKas I'd-
notepmust (TT') B HelipopeaHUMaNVIOHHOM MpPaKTHKE, KOTOpasi MoKka3ayna cedst kak d((eKTUBHOE CPEACTBO HEHpPO-
MIPOTEKIUH IIPU HEKOTOPHIX IepeOpatbHbIX MaTonorusX. OmucanHble METOAUKH MOXHO Pa3JeIuTh Ha JIOKAIBHYIO
THIIOTEPMHIO U OOLIYI0. BBISBICHBI MPEUMYIIECTBA M HEIOCTATKH KAXAO0H M3 MeTOqUK. IIpuMeHeHne METoquKH
obmiel rurnoTepMUN 0OeCIIeYnBaeT MOIEPKAHNE IIENIEBOI TEMIIEpaTyphl BCETO Tenia, JaHHbIE METOMKH Ooiee
KOHTPOJHPYEMBI, HO TPEOYIOT BBICOKOTEXHOIOTHYHOTO OCHAMICHUS M COOTBETCTBYIOMIEH MOATOTOBKU KaK CpPEIHE-
ro MEIHUIMHCKOIO MepcoHaja, Tak U Bpaueil aHecTe3HMOIOroB-peaHUMAaToIoroB. MeTobl JIOKaJdbHOH KpaHHOLe-
pebpansroii runotepmun (KLII') mo3BoisioT Bo3nelcTBOBATh LieNICHANPABICHHO HA OPraH-MHILICHb, TEM CaMbIM,
B HEKOTOPOH CTeleHH, n30erast 0O0YHBIX (P (EKTOB U OCIOKHeHHiT obmiell runotepmun. Ha npakTuke moxasaHo,
YTO HCIIONB30BAHHE METOJ0B THIOTEPMUH M TEPMOCTAOMIM3ALNM YIIYUIIAIOT PE3yJIbTAThl JICYCHHUs IAlUCHTOB,
Kak croco0 KOppeKIUH BHYTPHYEPEITHOH THIIEPTECH3UH Pa3IMYHOTO reHe3a, B TOM YHCIIe U B ciTydae, koraa dddex-
THBHOCTH MEAUKAMEHTO3HOTO JICUCHHS He IIPUBOIUT K JKeIlaeMOMY pe3ylbTaTy. Hapsimy ¢ 9TuM, paccMOTpPEHBI MHO-
KECTBO MaTo(hU3HUOIOINUECKUX MEXaHU3MOB U KacKaJIoB, BO3ACHCTBYs Ha KOTopble TI' MOXKET yBEIMYHUTH MIAHCHI
Ha ONaronpusATHBIA HCXOA TATOJIOTUYESCKOTO SIBIICHUS IIPH MHOTHX BHIAX IepeOpaIbHBIX MaTOIOTHH.

KioueBble ciioBa: TepaneBTHYeCKasi THIIOTEPMHS], 001 asi THIOTePMHs, Cy0apaXHOUIAIbHOEe KPOBOH3IHsSIHNE,
HeliponporekuHusi, PaKTOPHI BTOPHYHOIO NOBPEKIACHHS F0JOBHOIO MO3Ia

ETIOLOGY AND PATHOGENESIS OF THERAPEUTIC
HYPOTHERMIA IN CEREBRAL PATHOLOGIES

Menzhulov V.M., Makeeva A.V., Gubin A.IL
Voronezh State Medical University named after N. N. Burdenko, Voronezh,
e-mail: vmenzhulov@mail.ru

This article evaluates the approaches of such a promising method as therapeutic hypothermia (TG) in neuro-in-
tensive practice, which has proven to be an effective means of neuroprotection in some cerebral pathologies. The
described methods can be divided into local hypothermia and general. The advantages and disadvantages of each of
the methods are revealed. The use of the general hypothermia technique ensures the maintenance of the target tem-
perature of the whole body, these techniques are more controlled, but require high-tech equipment and appropriate
training of both secondary medical personnel and anesthesiologists-resuscitators. Methods of local craniocerebral
hypothermia (CCG) allow to act purposefully on the target organ, thereby, to some extent, avoiding side effects and
complications of general hypothermia. In practice, it has been proven that the use of hypothermia and thermal stabi-
lization methods improve the results of treatment of patients as a way to correct intracranial hypertension of various
origins, including in the case when the effectiveness of drug treatment does not lead to the desired result. Along
with this, many pathophysiological mechanisms and cascades are considered, affecting which TG can increase the
chances of a favorable outcome of a pathological phenomenon in many types of cerebral pathologies.

Keywords: therapeutic hypothermia, general hypothermia, subarachnoid hemorrhage, neuroprotection, factors of
secondary brain damage

ITo mannsIM Poccrara 3a 2021 rox gacto-
Ta BCTPEYAEMOCTH TPaBM TOJIOBBI COCTABIISIET
984,11a100000B3pocnoronacencuus[1]. VY ne-
Teil yepenHo-mo3roBas Tpasma (UMT) BcTpe-
YaeTcs yalle, a [0Ka3aTelb FOCHUTAIN3aLuI
¢ Tsokenoi popmoit UMT cocrasnser 6% u sB-
JIeTCsl BEAYIEH MPUUMHON CMEPTU B JIETCKOM
Bo3pacte [2]. Uto kacaercsi cyOapaxHOWAANb-
HbIX KpoBomznusiHui (CAK), To 1/3 BEDKMBIIMX

Jlajiee HYXXIAITCS B IOCTOSSHHOM MEULINH-
CKOM yxojie. 3a00JIeBaeMOCTh JJIsi B3pPOCIIOrO
HaceneHus — ot 10,8 mo 14,1 wa 100 TeIC. Ha-
CeJICHUsI U JJISl JTUI] CTapiie TPyAOCIOCOOHOTO
Bo3pacta — ot 15,1 xo 28,4 Ha 100 THIC. Hace-
nennsi. CnenosaresbHo, unciio CAK ObL10 Mak-
CUMAJIbHBIM Yy Jmng ITOXXKUJIOTO U CTap‘IeCKOFO
BO3pacTa, XOTS 10 CPaBHEHUIO CO B3POCIBIM
HACEJICHUEM Pa3JIN4Ms 10 3TOMY MOKa3aTeIi0
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OBUIM HE CTOJIb CYIIECTBEHHBIMH, KaK IO JApY-
ruM (opMaM OCTPBIX HapyIIEHUH MO3TOBOTO
kpoBooOpamenuss (OHMK) [3]. H3BecTHO,
YTO HWIIEMHUYECKUI HWHCYJIBT SIBISIETCS BEIy-
el NPUYMHOM MHBAJIUAW3ALUU HACEICHUS:
3,2 Ha 1000 Hacenenus [4].

B »T0l1 cBs3M u3yueHue u pa3paboTKa HO-
BBIX METOJIOB JICUCHHS MAIIMCHTOB C TSKEIbI-
MU T[epeOpalbHBIMH TATOJOTHAMH SIBIISIETCS
aKTyaJIbHBIM B BOCTPEOOBaHHBIM HalpaBIICHHU-
€M COBPEMEHHOM MEIHIINHBI.

Hcmopuueckaa cnpaska

CrocoOsl  MCKyCCTBEHHOTO TTOHIDKEHUS
TeMIepaTypbl Tela Uil KOPPEKIUH pazind-
HBIX MMATOJIOTMYECKUX COCTOSTHUN MOXKHO OBLIO
BCTPETHTH emié Bo BpeMeHa | unmokpara (460-
377 TT. 10 H.3.), KOTOPBIA PEKOMEHI0BAI 00-
KJIQZBIBATh PAHEHBIX COJNAAT JIHJOM M CHETOM.
B 1950-e romsl rumoTtepmusl Hamuia HEPBOE
MEIUIIMHCKOE IPUMEHEHHE JUTSI CO3JaHus Oec-
KPOBHOT'O XHPYPTUYECKOTO IMOJIS MPH Orepa-
LMW TI0 TTOBOAY BHYTPUYEPEITHON aHEBPU3MEI
[5]. B HacTosmiee BpeMst poOBOANTCS OOIBIIOE
KOJTMYECTBO PaHIOMU3MPOBAHHBIX HCCIIEOBaA-
HUH, TIOCBSIICHHBIX 3TOH mpobieme.

[Ipexxne Bcero, HEOOXOIUMO OIPENEIUTH
OCHOBHBIC ITAPaMEeTPhbl, C KOTOPBIMH pa0OTaIOT
Bpauu B OTHAEICHMU Hehpopeanumaruu. llo-
HATHO, YTO TIPOBEICHNE JIeUeOHBIX MEPOTIPHUSI-
TUM OTHOCUTEIBLHO MEPBUYHBIX MOBPEXKICHUN
ronoBHoro mosra (I'M), He mnpencraBisier-
Csl BO3MOXKHBIM, MMO3TOMY OCHOBHBIE YCHIIMS
JIOJDKHBI OBITH HANpPaBJICHBI Ha KOPPEKIUIO
BTOPUYHBIX MOBPEKJACHUH MO3Ta: apTepHalib-
Hasl TUTMOTEH3Ws, TUIIOBOJIEMUS, TUIIOKAITHUS,
TUIEePTePMUs, TUMEPIIUKEMIs], THUIIOHATPH-
eMHS U T.JA., @ TAaKKEe Pa3INYHBIX COCTOSHUM,
BO3HUKAIONIMX TPU UX KOMOMHAIIUY.

TepaneBruueckast (MHIYIIMPOBaHHAS) TH-
IIOTEPMHSI — UICKYCCTBEHHO CO3/1aBa€MOE U KOH-
TPOJHMPYEMOE TEPAIEeBTUIECKUMH METOaMH
CHIDKEHHE TEMIIEpaTyphl sapa B TMpeaenax
32-35°C [6]. B oTnenenun HelpopeaHUMAaIH
HOPMOTEpPMHUEH cunTaeTcs KoleOaHue TeM-
neparypsl Tena mauueHTa ot 35,6 mo 38,2°C.
TI" maxomurcs B uHTepBasie 32-35°C. Ocoboe
3HaYCHHE JUIA TIPABWIIBHON WHTEpPIpETaIriun
TEeMIepaTyphl Teja MalfeHTa UMeeT U3Mepe-
HUE TeMIIEPaTypPHI AApa, 30JI0THIM CTAHAAPTOM
JUISL KOTOPOTO SIBNISIETCS TeMIepaTypa B JIETOU-
HOI1 apTepun. Ha mpakTrke 4aile UCroib3yoT
HM3MEpEeHHEe TeMIIepaTypbl B MOYEBOM ITy3hIpE,
TaK KaK KOA(PQHUIMEHT KOPPESIIUA MEXKITY
TEeMIepaTypoil TOJOBHOTO MO3Ta W B MO4e-
BOM ITy3bIpe HamOosee OJIM30K M H3MEpEeHHe
B JJaHHOM OpraHe IpeJICTaB/IgeT MOTEeHINAIb-
HO MEHBIIIYIO OIACHOCTb JUIsl 0OJIBHOTO [7].

[Iponecc BBeneHNs NalyeHTa B COCTOSIHUAE
WHAYIMUPOBAHHON THIIOTEPMHUH J[OCTATOYHO
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cinoxeH. CyIecTByeT HECKOJIBKO ClIOCO00B OX-
JaXK]ICHWS: HAPYXKHBIH (B YaCTHOCTH, KPAaUHO-
nepeOpanbHasl TUIIOTEPMUS, HO OHA JIoKa3aia
CBOIO 3(PPEKTUBHOCTH TOJIBKO B HEOHATOJIOTH-
yeckod mpaktuke [8]) m oOmui, 3aKiodaro-
HIMiica BO BHYTPUBEHHOM WJIM KaTeTEpHOM BBe-
JEHUW  OXJXIECHHOTO  (PU3MOJIOTHIECKOTO
pactBopa [9].

Kaxaplit U3 3THX METOOB UMEET CBOU TTpe-
MMYIIECTBA M HemocTarku. s ocymiecTsie-
HUSl HApY>KHOTO CIOC00a OXJIaXKIEHUSI MOTYT
OBITH HCIIONIB30BAHbI CIIEIHAJIbHBIE MaTpallbl.
B nanHoM ciydae, ¢ 0OJIBIION BEPOSITHOCTbIO,
Bpay-peaHUMaTOoJIOT Ha CaMbIX PaHHHX dTarax
CTOJIKHETCSI C OJHUM M3 CaMbIX HeOIlaromnpu-
STHBIX TMOOOYHBIX 3 dekroB TI: pa3BuTHEeM
MBIIIEYHOU JpOxH. JIeHCTBUTENBHO, DPA3BU-
THE COKpAaTUTENbHOTO TEpPMOIeHe3a, B Tep-
BYIO OY€pe/lb, YBEIMYUBAET SHEPreTUUYECKYIO
MOTPEOHOCTh OPTaHW3Ma, U TOJOKHUTEITHHBIN
spdexr ot TI' HuBenmpyercsa. B atom cBere
HEOOXOAMMO KaK MOXXHO PaHBIIE ONpPEAeTuTh
MPHU3HAKK ATOTO cOCTOsHUA. [lyia aTux meneit
MOYKHO TaJbIIATOPHO U3YyYUTH COCTOSHUE Ke-
BaTEJIbHOW MBIIILBI U, €CIIH HaOoaeTcs yBe-
JIUYeHue e€ TOHyca, CJIEAYyeT MPUHATh COOT-
BETCTBYIOIIME Mephl. Eciay MbledHas apoxb
BBIpaXeHa ciabo, TO CHa4ajla WMEET CMBICT
MPUMEHUTh METONbl HApPYXHOTO COTpeBaHUS,
nyTeM oOIyBa JIUIA, PYK, MEpeaHed MmoBepx-
HOCTH TeJia TeIUIbIM BO3AyXoM. B ciaydae cuib-
HOTO pa3BUTHA APOXKHU II€JIECO00pa3HO MpH-
MEHEHHe HEKOTOpPhIX mpenaparoB. HauwHas
OT aHKCHOJIUTUYECKHUX CpPencTB (OyCITUPOH),
OTMOU/I-aHTaroHNCTOB (MemepeanH), anbda-
2-CUMITATUKO-MHUMETHUECKUX IIperaparos
(KIIOHUAMH, JIEKCMEICTOMUINH), HpenaparoB
MarHe3uu M T.1., 3aKaH4KBasi MUOpPETIaKCaHTa-
Mu. OfHAKO, TPU OCYIIECTBICHUH TaKod Me-
TOJVKY YBEITMYNBAETCS PUCK Pa3BUTHUS BOCIIA-
JTUTENBHBIX 3a00JIeBanmid. B Oombmieit cremnenu
3TO XapaKTEepHO JUIS JETKHUX, B KOTOPHIX M3-32
CYXEHHS COCY/IOB TPYIHOW KIJIETKH, YBEIHYH-
BAaeTCs BEPOATHOCTH MOJOOHBIX SIBICHHUM.

Jonroe Bpems He yTUXAIU CIIOPHI O TOpa3-
10 MeEHbIIeH 3(PGEKTHBHOCTH KpaHHOIepe-
OpaybHON THIIOTEPMHH B CPAaBHEHHUH C OOIITUM
oxJlaxaeHueM. /eicTBUTeNnbHO, BpEMS JI0CTH-
JKEHMsI LI€JIeBOM TemIeparypbl 3HAYUTEIBHO
nmonbiine (Topsinka 4-5 4YacoB), 4TO, MPEXIE
BCET0, CBSI3aHO C HU3KOH TETIIONPOBOIHOCTHIO
KOCTel yeperna W TPYTHOCTSMH B Omperelne-
HUU TeMIIepaTypsl ToloBHOro mosra. OnHa-
ko ¢ mosiBueHueM CBY-TepMOMETpOB BOMPOC
TEPMOMETPUM pEIINICS, a JOMOJHUTEIBHOE
OXJIKJCHUE COCYHOB IIEH CIIOCOOCTBYET
MOHIDKEHUIO ~ TeMIleparypel  Ooiee  Tiry0o-
KX CTpyKTyp Mo3ra [10].

OO1mmass TUIOTepMHUST OCYIIECTBIISIETCS Y-
TEM BBEJICHUS, COANaHCUPOBAHHOTO KPUCTAIIIO-
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WIHOTO pacTBopa Temneparypoit 4 °C B noze
30-40 muI/kr B TeyeHHWE BpeMEHH He Oolee
30 munyt [11]. [na ocyliecTBIECHUS TaKOH
MaHMITYISALMM  HUCHOJB3YIOTCS — pa3iIMyHbIe
ammaparel, Hanmpumep, cucrema CoolGard,
NPUHIHI pabOThl KOTOPOW CBOTUTCS K CIEIy-
IOLIeMy: TOHMKCHUE TEeMIlepaTypbl Tena Jo-
CTHUTaeTCsl, KOTZIa BEHO3HAs! KPOBb OXJIAXKJaeT-
Csl TIOCPEACTBOM TEIUIOOOMEHA Yepe3 TOHKYIO
MeMOpaHy OalJIOHOB, MPOTEKas BIOJb KaTrepa
C OXJIaXAEHHBIM JI0 TpeOyeMoro ypoBHS CO-
JICBBIM PacTBOPOM, BBEJICHHBIM B TIOJIKITFOUHY-
HYIO0 WM OeipeHHy0 BeHy. JlaHHas MeTonuka
HaXOAUT CBOE MPUMEHEHHE B OTIEICHUH HEl-
popeanumanuu [9].

[Ipu corpeBaHuM maIUEHTa BO3MOX-
HO pa3BUTHE TaK HAa3bIBAEMOIO rewarm-
ing-CHHJIpOMa, KOTOPBIH 3aKIl04aeTcs B
JUXOpalKe, Ba30IUIETHH, BHYTPHUYEPEIHOM
TUIIEPTEH3HH, OTEKE TOJIOBHOTO MO3Ta, THIIEp-
KanvueMuu u aruaose [11].

Kax TT enusiem na namonozuyecku
UusMereHnvill moze?

Hrak, npexae 4eM TOBOPUTH O KOHKPET-
HBIX MeEXaHW3MaX, BbI3BaHHBIX TI, HeoOXo-
JIUMO BBECTH OJHO OYECHb BAXKHOE IMOHATHUE.
HetiponpoTekiusi — 3TO KOMIUIEKC JICYeOHBIX
MEpPOIPHUSTUN, POBOAUMBIH Ha (PoHE pa3BH-
BAIOIIETOCS MOBPEKACHUS MO3Tra U HallPABIICH-
HEIN Ha MpeAoTBpaIeHIe THOSTN HEHPOHOB.

Mexanusm enusanus
HUZKUX MeMnepamyp Ha Mo32

B nepByto ouepenp, HEOOXOAUMO YUUTHI-
BaTh, YTO TOJIOBHOM MO3I SBIISETCS OJHUM
13 CaMbIX JHEPrOEMKHX OpraHOB OpraHu3-
Ma YeJIOBeKa, €ClId He caMblii 3HeproTpedo-
BaTCNILHBINA. B 3TOHM CBSI3M, TUIOKCHS U €€
CJIEJICTBHE — WIIEMHS, 3HAYUTENHHO BIHSIOT
Ha HOpMaJbHOE (QYHKIMOHHPOBAaHWUE HEPB-
HoM TkaHM. [Ipu HegocraTke Kuciopoaa, Ko-
TOPBIA MOXKET HACTYIUTDH MO Pa3HBIM MPUYHU-
HaM, B HEWpPOHAX MPOUCXOIUT CIEIyIoIee:
pa3BUBAETCS OKCUIATUBHBIN CTpECC, KOTOPHIN
00yCIIOBIEH HECOOTBETCTBHEM MeTaloynye-
CKHX TOTpeOHOCTEel HEpPBHOW TKAaHU U BO3-
MOXHOCTSIMH LIepeOpasbHOTO KPOBOTOKA B UX
oOecneuennu. [lo 3Tol mpu4YMHE B KIIETKaX
HaoOmomaercs Aepuut AT = runospros, us-
OBITOYHOE HAKOIUICHHE JIAKTaTa, IEPUKUCHOE
okucnenne yumuaos (I10JI) uz-3a o6pazona-
HUS aKTUBHBIX opM Kuciopoxaa. Kak uzsecr-
HO, MOHIKEHNE TemmepaTypsl Mo3ra Ha 1 °C
MPUBOANUT K YMEHBIICHUIO OOMEHa BELICCTB
Ha 5%. B artoil cBsa3u pons TT, xak meTtona
HEWPOTIPOTEKINH, CTAHOBHUTCS COBEPIICHHO
noHsATHAa. JIOTMYHBIM CIEACTBHEM TAXKEIO-
ro HapylIeHUS KPOBOCHAOXKEHHUsSI B y4acTKax
I'M sBasercs HEKpo3, MopdoIOrHIecKue
MPOSABIICHUA KOTOPOTO CBOJATCA K IMOBPEK-

JleHuto saep (MmocineaoBaTesibHO: KapHUOIMHK-
HO3-KapUOPEKCHU3-KapHOIHU3UC), HAPYIICHHUIO
[EJOCTHOCTH MEMOpPaHBl M TOCIEAYIONIEMY
MOTIAIAHAI0  OpTaHelll, TPOTEOTUTHIECKUX
(EepMEHTOB KJISTKH B HMHTEPCTUIHATIBHOE
npoctpanctBo. To ecthb, GopMHUpyeTCs OTEK
mo3sra. TT 3a cueT yMeHbIIeHUsS METaboIu-
YECKHUX MOTPEOHOCTEH rOJIOBHOTO MO3Ta CHU-
aeT TMOTEeHIINaIbHYI0 BEPOSITHOCTh HEKPO3a
1 (paKkTHYEeCKH yMEHBINAeT OTeK Mo3ra [12].

Camxenne cuare3a AT u memomsipuza-
UM KJIETOYHOM MeMOpaHBI MPUBOAT K IMATO-
JIOTUMECKOMY BBIJICJICHUIO IIyTamara — ITJIaB-
HOro BO30YXJaloIlero HelpoMeanaropa u
nocnenytomed akruBaunu NMDA u AMPA
TIyTaMaTHBIX penenTtopoB. JlaHHOe sBieHHE
MOJIyYWJIO HA3BaHWE INyTaMaTHOM 3KCalTo-
TOKCUYHOCTH, KOTOpasi BBI3BIBACT YCUJICHHBIN
BHYTPHKIICTOUHBIH TOK noHOB Ca’’, TO ecTh
HApPYIIASTCsl KAJIBIUEBBIA TOMEOCTa3, U 3aTeM
aKTUBUPYIOTCS CUCTEMBI Kacma3 W Helpocrie-
nupudeckne NO-CHHTa3bl, YTO YCYTyOJnseT
okuciutenbHbIit cTpecc [13]. TI' oGmamaer
CBOMCTBOM OJIOKHPOBAaTh KaJbIIMEBbIC KaHa-
JIBI, YTO OOPBIBAET IEMOYKY BBIIICU3IOKEH-
HBIX MIPOLIECCOB.

Bmecte ¢ Tem, mpu OOJNBIIOM KOIH4Ye-
CTBE OCTPBIX IepeOpaNbHBIX MAaTOJOTHH, Tak
WIM WHa4Ye W3MEHSETCS NPOHHIIAEMOCTh Te-
MatosHIedamueckoro 6apeepa (I'9b). U3-
MEHEHHUS BBIPXKAIOTCS B €r0 IMOBBIIICHHOMN
MPOHUIIAEMOCTH, YTO TMPHUBOAMT K YBEIHYe-
HUIO OTE€Ka M YXyAIIEHUIO TEUeHHs Tporiecca
B nepcrnekTuBe. TI' 3a cueT MHOXKECTBa TOYEK
MIPUJIOKEHUSA: a) YMEHBIIIEHNE YKCIIPECCUH aK-
BallOPUHOB-4 B TIEPHUITUTAX U, CIEIAOBATEIBHO,
CHIDKEHHE TPaHCIOpTa BOABI B MHTEPCTHUIIU-
albHOE MPOCTPAHCTBO; ©) HHIHOMpPOBaHUE
aKTUBHOCTH MATPHUKCHBIX METaIIONpoTeas,
KOTOpBIE HAPYIIAIOT IUIOTHBIA KOHTAKT HepH-
IIUTOB, YTO MPUBOTUT K MPOTPECCHUPOBAHHIO
OT€Ka W BHYTPHUMO3TOBHEIM KPOBOHU3IUSHUSM,
U TeMOpparuyeckod TpaHcOpMaluu 04aros
umemud [14]. Tem caMbIM JOCTUTaeTCA CTa-
omnmmzanus ['OBb.

[Ipy mepBUYHOM MOBPEXKIECHUHW HEPBHOU
TKaHU IO/ BO3IECHCTBHEM HWIIEMHH, Pa3BHBa-
eTCsl HeMpOBOCTIATICHHE, KOTOPOE 00yCIIOBICHO
KaK HETOCPEICTBEHHOM aKTHUBallMEl MHKpPO-
[JIMH, TaK U YCHWICHHOW MHUTpAaIlUeii HIMMYHO-
KOMITETEHTHBIX KIETOK B OYar MOBPEXKIEHUS
(3mech TakXe UTpaeT PoJb MOBBIIICHHAS TPO-
HuaeMoctsb I'9b). OHM cIOCOOHBI BEIpadaThI-
BaTh OOJBIIOC YUCIIO PA3IUYHBIX IUTOKUHOB,
YTO B KOHEUHOM MTOTE MPUBOAUT K (HOPMHUPO-
BaHUIO IIOPOYHOTO KPYyra U YCHUJICHHIO BTOPHY-
HOTO MOBpeXAeHUs Mosra. Jlokazano, uro TI"
MOJABIIIET aKTUBHOCTH HEUTPOHIIOB, a TAKIKE
3HAYUTENBHO CHIDKAET YPOBEHb BBIPAOOTKHU
KaK Mpo-, TaK ¥ MPOTHBOBOCTIAIUTEIBHBIX IIH-
TOKUHOB [15].
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Bapuanmur npumenenusa TI°
NpU KOHKPEMHbIX YepeOPanrbHblX NAMOoI02UsX

CybapaxnoudanbHoe KposousIUuaHUue

BenymyMu naTtoJlori4ecKuMu Ipolecca-
mu npu pazButun CAK sABISIOTCS: BO-TIEPBBIX,
HEMOCPEACTBEHHOE HAapYyIICHUE IIETOCTHOCTH
COCYIHUCTOH CTEHKH, N3-32 YeTO KPOBb PacIpo-
CTpPaHSETCS 10 JINKBOPOHOCHBIM Iy Tsm. Cien-
CTBHEM JIAHHOTO TIpoIiecca SIBISETCS yBeInde-
Hue BY/I, 4TO npUBOAUT K BHYTPUYEPEITHOMN
runepTHe3un. Kpome Toro, u3nuaiascs KpoBb
HAaYMHAET CBEPTHIBAaTbCA, O0Opasys CryCTKH,
Y TEM CaMBbIM ellle OOJIbIIE TIOBBIIIAs YPOBEHb
BY/I. Hakonern, 1IuU3UC CBEPTKOB MPHUBOJUT
K Pa3BUTHIO aCETITHYECKOTO BOCIAICHUS U Me-
HUHTHAIBHOTO CUHApOMa [16].

Kpome Toro, mpu CAK nmeer mecto 1e-
JIBIA pAn  (AKTOPOB BTOPUYHOTO TOBPEXK-
nenust 'M: okcHIaTUBHBIA cTpecc, AecTa-
ommmzanmss Db, Ilpu CAK mnpakTumdecku
HEN30€KHBIM COCTOSHUEM SIBIISIETCA Pa3BUTHE
nuxopaaku, 3((EeKThl KOTOPOH Cleaylolue:
nosbiieHne BYJ[, HapylleHHe ayToperyis-
MU, HECTaOMIBHOCTh TEMOIUHAMUKH, HAPY-
meHne (QyHKIIMOHUPOBAHUS MUTOXOHJPUH,
KallbI[MEeBBIX KaHAJIOB IHUTOIIA3MAaTHIECKOM
MeMOpaHbl, TPOAYKIMH IWUTOKWHOB, OE€l-
KOB TEIUIOBOTO III0Ka, BBIOPOC BO30YKIaro-
mux amuHOKUCHOT [17]. M3 Bcero apcenana
cpencte koppekuuu BUY/I, Oynp TO mHGbY3uMSA
THUIIEPOCMOJISIPHBIX PAacTBOPOB, THIIEPBEHTH-
JSAIUHA JIETKUX, TMPUMEHeHHne OapOHuTyparos,
maHHUTONa, TT' 3aHMMaeT “3070Tyr0 cepenu-
Hy”, yCTymnas JIUIIb THIEPTOHUYECKUM CoJie-
BBIM PAacTBOpaM M XUPYPTUYECKUM METOAAM:
JEKOMIPECHOHHON TpenaHalMd W Hapy»XHO-
My BEHTPUKYJISIPHOMY JpeHHpoBaHuio [18].
He meHee nHTEpeCHBIM SIBISIETCS] TIOHMKEHUE
MUKOBOW CUCTOIMYECKONW CKOPOCTH KPOBOTOKA
y narmenToB ¢ CAK npu ucnons3oBanuu 1T,
0COOEHHO B CBSI3U C BO3MOXXHBIM Pa3BHTHEM
OTCPOUYEHHOTO UILIEMUYECKOro UHCYbTa [19].

HeoOxoaumo oTMETHTH, YTO B HACTOSIIEE
Bpemsi TT" HaxoauT CBOE€ MPUMEHEHUE HMEHHO
B cete 00prObI ¢ CAK. CornmacHo feiicTByro-
IIUM [POTOKOJaM, nposeaecHue TIT pekoMeH-
JIOBAaHO BO BpEMS XHUPYPTrUUYECKOTO JICUEHUS
npu CAK [20]. Ucnionb30BaHue TaHHON METO-
JIUKY B ITajiaTe MHTEHCUBHOW TEparuy paccMa-
TPHUBAETCA B ONMIIMOHAIFHOW (pOpMe U TOIHKHO
OBITh YCTAHOBJICHO MECTHBIMH ITPOTOKOJIAMH.

BriBoabI

Ucxonss w3 anHanm3a OmMyONMKOBAaHHBIX
cTaredf, coaepXKalluX OSKCIEePUMEHTAIbHbII
Y CTaTUCTHYECKUI MaTepua 3a nepuon ¢ 2012
no 2022 rogsl, MOXXHO CHAENaTh CIEAYIOLIUE
BBIBOJIBL:

* TepaleBTUYECKasi TUIOTEPMUs, B OCHO-
BE KOTOPOM JIEKHUT MOHIKEHUE TeMIIepaTyphbl
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TOJIOBHOTO MO3Ta, MO3BOJISIET OTPAaHUYUTD Pa3-
BUTHE OCHOBHEIX ITaTOICHETHYCCKUX MeXa-
HU3MOB IOBPEKIEHUS HEUPOHOB TOJOBHOIO
MO3ra M JIOCTHYh 3HAYMTEIIFHO MEHBIICIO MX
MTOBPEXKICHUS, CIIOCOOCTBYET TOBOJLHO OBI-
CTPOMY BOCCTAHOBJICHHUIO CTPYKTYP IIEHTPAIb-
HOW HEPBHOU CHCTEMBI;

* BHenpeHHI0 MetonoB T[T B neueOHBIX
YUPEKIACHUSIX NPETSITCTBYIOT BBICOKAs CMEPT-
HOCTh TAIlMEHTOB OT MOMEHTa IIOJIy4eHHUs
UMT 10 rocnuranu3alv U KpailHe TsSKeyoe
COCTOSIHAE TOCTIHUTAIN3UPOBAHHBIX, KOTOPHIM
B IICPBYIO OUEpE.lb IPOBOIAT PEAaHUMAIIIOHHEIE
MaHUIYJSUU U alapaTHYI0 IUarHOCTHUKY;

* [UpoKoe ucnonb3zoBanue TI' ocCHOX-
HSIOT OTCYTCTBHE YTBEPKIACHHBIX IPOTOKO-
JIOB M METOAMK IPOBEICHUS COOTBETCTBYIO-
LIUX MAaHUIYJISALUN;

* METONUKH, KOTOPBIE HCHOIB3YIOTCS
nipu nipoBesieHNH 11 B KOHKPETHOM JIeueOHOM
YUPEKIACHUH, 3aBUCAT OT HAJU4Ms amnmnapary-
pbl, UHCTPYMEHTapusi, BHEAPEHHON METOJ0-
joruu (MECTHOTO TPOTOKONA) W KBanu(puka-
LUK Bpauel aHEeCTEe3MO0JIOrOB-PEAaHUMATOJIOTOB
U CPEIHEro nepcoHana OTIAEJIEHUsS peaHuMa-
LMY U UHTCHCUBHOU Tepanuu;

e JUIS perieHus MmpoOieMbl HEOOXOAMMO
OOBECIUHATh YCIJIMS CICIHAINCTOB, HMe-
IOIMHUX ONBIT U 000pyIdOBaHWE ISl IPOBE-
nenuss TI, ¢ mompoOHBIM OCBEIICHHEM pe-
3yJIbTaTOB HCCJIEIOBAaHUW B CIELHAIbHOU
JTUTEpaType, YTO HEOOXOIUMO IS Pacipo-
CTPaHEHUs U BHEAPEHUS OIbITA B IPYTUX Jie-
4eOHBIX YUPESIKICHUIX.
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YIK 578.834.1:616.8:[378+614.2]

KOTHUTUBHBIE HAPYIIEHUS V CTYAEHTOB-MEJNKOB
U MEJULMHCKHUX COTPYHUKOB
MOCJIE NEPEHECEHHOI KOPOHABUPYCHOI NHOEKIINHU

Mepkyaosa M./I., Kopoabkoa JI.E., Mokamesa Ex.H., Mokamesa Esr.H.

@I'BOY BO «Bopouesicckuii 2ocyoapcmeentulii meouyurckuu ynugepcumem um. H.H. Bypoenkoy,

Boponeoic, e-mail: mermarina46@gmail.com

KoruutuBHbIC QYHKIHH 3aHUMAIOT BaXKHOE MECTO B JKM3HU Ka)KI0ro 4denoBeka. OHM HEOOXOMUMBI [Tl MHO-
TMX HPOLECCOB JUIA B3aMMOJIEHCTBUS YeJOBEKa C OKpYXKarollei cpenoil. HapylieHne KOrHUTHUBHBIX HMPOLIECCOB
C KaXkJbIM TOJIOM CTaHOBHTCSI BCe OoJiee pacpocTpaHEHHOH Mpo0IeMoi 10 BceMy MHpY, Ha4UHAsI OT MOJOAEXHU
1 3aKaH4YMBas OXKWIBIMH JIFOABMH. B HacTosilMe BpeMs HapylICHHE KOTHUTUBHBIX (DYHKLUHH CpeIn HAaCEICHHUS
B PE3yJIbTaTe MOCTOSHHOIO POCTA COLMAIBLHOTO HAPSHKEHHUsI CTAHOBHUTCS BCE Ooniee BakHOU npobnemoii. B Teuenne
NIEPBOTO Tofia MOCIe IIePEHECEHHOI KOPOHABUPYCHOW MH(EKIUH y 4eJIoBeKa HAOMIONAI0TCsl HApyIICHUs TaMSITH,
BHUMaHHMsI, KOHIIGHTPALMK U CKOPOCTH MBICIHTENBHBIX mpoueccoB. Heliporponusm Bupyca SARS-CoV-2, nexa-
muit B natorereze COVID-19, Bieuer 3a co00i HEHPOKOrHUTUBHBIE HApYyLIEHHs IPOLIECCOB I'OJI0BHOrO Mo3ra Lle-
JBI0 JAHHOTO HCCJIENOBAaHUS OBUIO BBISIBICHHE M3MCHEHUH KOTHUTHBHEIX (DYHKIHUIl Y CTYICHTOB H MEJHITHHCKUX
pabotHukoB nociae nepenecenHoro COVID-19. Bruto onpomieno 37 4enoBek, KOTOpbIe ObLIM MOJCNICHBI Ha JIBE
TPYIIIBL: IepBasi TPpyIIa BKIoYaia B ce0st 26 CTYICHTOB-MEIUKOB, a Bropas — 11 MeauimHckux pabotHrKoB. CocTo-
SIHHE KOTHUTUBHBIX (QDYHKIHI H3ydaIoch ¢ UCHOIb30BaHUEM MeToauki MioHcTepbepra u [Isepona — Py3epa. Bonee
BBICOKHE IT0Ka3aTeIIN, HOTy4YEHHbIC CTyICHTAMH [0 PE3y/IbTaTaM ONMPOCHHKOB [0 CPABHEHHUIO ¢ MEAPAOOTHHKAMH,
CBUJICTENIBCBYIOT O 60JIeEe XOPOIIEM COCTOSIHUU MX KOTHUTHBHBIX (DYHKIIHI, YTO SIBISCTCS CIEACTBUEM UX MOJIOZIOTO
BO3pAcCTa, JIydIlIeH afanTalHOHHON CIIOCOOHOCTH OpPraHu3Ma K H3MEHSIOIIMCS YCIOBUSIM CPEIbL, 8 TAKXKE CII0C00-
HOCTH JIy4llle IePEHOCHTH 3a00IeBaHMs i ObICTpEe BOCCTAHABIUBATHCS MOCIE HHUX.

KiioueBble cj10Ba: KOTHUTHBHbIE HAPYILIeHHs], KOpOHABHPYcHAast HHekus, MeToqukn MioHcTepdepra, MeToauKa

IIsepona — Py3epa, MeAMIIUHCKHE COTPYTHUKH

COGNITIVE DISTURBANCES IN MEDICAL STUDENTS
AND MEDICAL WORKERS AFTER THE CORONAVIRUS INFECTION

Merkulova M.D., Korolkova L.E., Mokasheva Ek.N., Mokasheva Evg.N.
Voronezh State Medical University named after N.N. Burdenko, Voronezh,
e-mail: mermarina46@gmail.com

Cognitive functions occupy an important place in the life of every person. They are necessary for many
processes for human interaction with the environment. Cognitive impairment is becoming more and more common
every year around the world, from young people to the elderly. At present, impaired cognitive functions among the
population as a result of the constant increase in social tension are becoming an increasingly important problem.
During the first year after suffering a coronavirus infection, a person has impaired memory, attention, concentration,
and speed of thought processes. The neurotropism of the SARS-CoV-2 virus, which lies in the pathogenesis of
COVID-19, entails neurocognitive impairment of brain processes. The aim of this study was to identify changes in
cognitive functions in students and medical workers after suffering COVID-19. 37 people were interviewed, who
were divided into two groups: the first group included 26 medical students, and the second — 11 medical workers.
The state of cognitive functions was studied using the method of Miinsterberg and Pieron-Ruser. Higher scores
obtained by students based on the results of questionnaires compared to medical workers indicate a better state of
their cognitive functions, which is a consequence of their young age, better adaptive ability of the body to changing
environmental conditions, as well as the ability to better tolerate diseases and recover faster from them.

Keywords: cognitive impairment, coronavirus infection, Munsterberg methods, Pieron-Rooser method, medical staff

KoruutuBHble (QyHKIMU 3aHUMAIOT BaXK-
HOE MECTO B JKU3HHM KaXIOTO 4YeJIOBeKa.
OHU HEoOXOAMMBI IJIi MHOTHMX IPOIECCOB
JUJI. B3aMMOJEMCTBHS 4YEJIOBEKA C OKpPYXKaro-
meit cpenoit. IddexkTuBHO padoTaromas Kor-
HUTHBHAs EATEIBHOCTH MO3BOJIACT YEIOBEKY
OBICTPO pacro3HaBaTh WH(POPMAIUIO, MOCTY-
MAOIIYy0 OT OPTaHOB YYBCTB, JIYYIIIE 3aIIOMH-
HaTb U BOCIPOU3BOIUTH e€ B TeueHue KU3HU,
Oonee 3¢ddexTuBHO NMpHUOOpETaTh, COXPAHSATH
U HCMONB30BaTh PA3UYHBIC JIBUTATCILHBIC
HABBIKH, C JIETKOCTHIO BBICTPAMBATh KOMMY-
HUKAIMK C JPYTHMH JIFOJBMH, CTaBUTH IEITH
" yCIICUIHO UX JOCTUTATh.

HapymieHne KOTHUTHBHBIX — IPOLIECCOB
C Ka)XIbIM T'OJIOM CTaHOBHTCS BCe Oolee pac-

MPOCTPaHEHHOUW MPOOIEMON TIO BCEMY MHUDY,
HaduHas OT MOJOAEKM M 3aKaH4YMBas TOXKH-
IeIMU JTroAbMH. [laTonoruueckue M3MeHEHUs
JAHHOW (PYHKIMH BIEKYT 3a COOOH Pl MOTHO-
CTBIO MEHSIOIIMX 00pa3 KHU3HM YeJIOBeKa Mpo-
neccoB. K HUM oTHOCATCS yXyALlleHHE NaMsITH,
KOHLICHTpAaLlMl BHUMAaHUS, HapyLICHHE BOC-
MpUATHS UHPOPMALIHH.

B nacrosmye BpeMs HapyIIeHHe KOTHUTHB-
HBIX (DYHKIMH Cpeay HaCcEJIeHUs B pe3yJbTare
MOCTOSIHHOTO POCTa COLMAIbHOIO HANPSKEHUS
CTaHOBUTCS BcE Ooree BaXHOW HpPOOIEMOH.
Oco0eHHO OHa akTyallbHa CpeO CTYIEHTOB
W TIpeAcTaBUTeNel npodeccrii, KOTOpble HMe-
0T TIOCTOSIHHBIH KOHTAKT C YeJIOBEUECKUM (hak-
TOPOM, TaKUX KaK MEIHLIWHCKIE PA0OOTHHUKH.
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VY moneit, nepenecmx COVID-19, gacto
pa3BUBAETCS OCTPBI pPECHUPATOPHBIN JHC-
tpecc-cunapoM (OP/IC), koTopblil mposiBis-
€TCsl yXy[AIIEHHEM KOTHUTUBHBIX (DYHKLUH ro-
JIOBHOT'O MO3ra, YTO 3HAYUTEIBHO OTPAXKAETCs
Ha WX TOBCcemHEBHON xu3HU [1]. B TeucHue
MEPBOrO rofia mocie 3a00JIeBaHus y YeJoBeKa
HaOMI0AAI0TCs HapYLICHUS TTaMsTH, BHUMAHNS,
KOHIEHTPAIMd U CKOPOCTH MBICIHTENbHBIX
mpoueccoB. B ocHOBe NaHHBIX maToIOrHye-
CKUX IIPOLIECCOB JIE)KUT IIOBPEKAECHUE COCY-
JIOB B pe3yJibTare WIIEeMUYECKOTO MOpaKeHUs
TOJIOBHOTO MO3ra, KOTOPOE€ UMEET TeHIEHINIO
K IporpeccupoBanuio [2,3].

Hetfiporponusm Bupyca SARS-CoV-2, ne-
skamuii B maroree3e COVID-19, Bieder 3a co-
00if HEMPOKOTHUTUBHBIC HAPYIICHHS IPOIEC-
COB TOJIOBHOTO MO3ra — HapyLIEHHs BBICIIEH
HepBHoO# nestenpHocTH (BH/) [4]. Korautus-
HBbIE W3MCHEHHsI, MPOHMCXOISIINE HAa YPOBHE
KOPBI TOJIOBHOTO MO3Ta, OOBSICHSIOTCS PAIOM
aTo(U3MOJOTMUECKUX IMPOLECCOB, MPOTEKa-
romux mpu COVID-19, Takux Kak: THTTOKCHS
u runonepdy3us 6eroro BEmecTBa roJoBHOTO
MO3ra BCJEICTBUE THUINOKCHYECKU-HIIEMHUYe-
CKUX TOBpeXIeHH 1 o0pa3oBaHue TpoMOOB
B pe3ylbTaTe IUCCEMUHHPOBAHHOTO BHYTpU-
COCYANCTOTO CBEpTHIBaHUS, KOTOPHIE 3aKyIO-
puBaroT nepedbpansubie apTepuu [5,6]. Takum
00pa3oM MPOUMCXOIUT OKKIIO3MSI COCYIOB TO-
JIOBHOTO MO3ra, CONpPOBOXKJaemasl Hapyle-
HUEM LEJOCTHOCTH TI'eMaTo’HIEe(aTnuecKoro
6apnepa (I'9b), HepBHO-cOCcynnCcTOI nUCHYHK-
LMed W HapylleHueM ayToperyasiuuu [7-9].
Nmeromuecs HapyleHus B JESATEIbHOCTH TO-
JIOBHOTO MO3Ta SIBJISIFOTCS MOCJIEACTBHEM IIO-
CTHH(EKIIMOHHOTO UMMYHHOTO TIOBPEXKACHUS
HHC B pesynbrare 3abonesanus COVID-19.

[Ipn coyeraHun HAHHBIX MATOPHU3HOIO-
TMYECKUX IPOLECCOB PAa3BHUBAIOTCA WIH YCY-
IyOJSIIOTCSL paHee CyIIECTBOBAaBILUE HEBPO-
JIOTHYECKHE pPACCTPOHCTBA B JAEATEIHHOCTH
ronoBHoro mosra [10]. 3adactyro pasnuyHble
MaTOJIOTHH TICHXOJIOTHYECKOTO 3J0POBBS Ue-
JIOBEKa Pa3BUBAIOTCS B pe3yJIbTaTe HAPYIICHUS
KOTHUTHBHBIX (DyHKIHA. YacTo y mepeHecmmx
COVID-19 mosBisAtoTCsST CHMITOMBI JIETIpEC-
CHH, KOTOpPbIC HAINPSIMYIO CBSI3aHBI C HapyIlle-
HUEM I[103HABATEIbHOW (DYHKUUH KOTHHTHB-
HBIX nporeccos [11].

dakropaMy, KOTOPBIE TaKXe CIIOCOOCTBY-
10T AUC(HYHKIUN KOTHUTHBHBIX IIPOLIECCOB, SIB-
JISIFOTCSL TIPOSIBIIEHUS] OCHOBHBIX 3a00JIEBaHUH,
TaKWX KaK MHCYJIBT WM HH(APKT, XPOHHUUECKUE
coctostHuA. [Ipy IIUTENBHBIX CTPECCOBBIX CO-
CTOSIHUSIX M TEPEYTOMIICHHH YCYTyONsIoTCs
HapyILIeHNs] KOTHUTUBHBIX IpoueccoB. Takue
[IaTOJIOTMYECKHE COCTOSHHUSI KakK AENpeccust
U BBIPAQ)KEHHAs aCTCHMS MOTYT TAaKXKE OKa3aTh
BJIMSIHUE Ha KOTHUTUBHBIE QyHKUMH [12].

Hekoroprsle MenuaTopbl, Takue Kak arie-
TWIXONHUH U 10(aMuH, UTPAIOT BaKHYIO POJIb

B OOECHeYeHNH CKOPOCTH KOTHHUTHUBHBIX
MPOIECCOB, TEPEKIIYaeMOCTH BHHMAaHUS,
peanu3anmuy  WCTIONHUTENBHBIX  (YHKIHH.

Henocrarok 3Tux MennaTopoB NPUBOIUT K I10-
BBIIIEHHONW OTBJIEKAEMOCTH U IIJIOXOMY 3arlo-
MUHAHWIO HOBOW WH(pOpMAaIMH, HEWpOaUHA-
MUYECKUM HapyIIeHWsSM | pPacCTPOHUCTBAM
WCTIOTHHUTENBHBIX (QyHKIHH [12].

CTyleHThl UCTBITBIBAIOT  KOJIOCCATBHYIO
Harpy3kKy Bo Bpems oOyuenusi B BY3e, uto Ha-
NPSMYIO CBSI3aHO C OOJIBIIUMYU MHTEIUICKTYyab-
HBIMH M 3MOIIMOHAJIBHBIMM Harpys3kamu [13].
UpesmepHOe HampsbkeHHe YMCTBEHHOUM cde-
pBl y 00yJaromuxcsi 3HAYUTENFHO OTPaXKaeTcs
Ha KOTHUTHBHBIX (DyHKIHSX, OKa3bIBasi BIIHS-
HHUE Ha KPaTKOBPEMEHHYIO U JOJITOBPEMEHHYIO
NamsITh, BHUMaHHEe, KOHIIEHTPALUIO, UCIIOIHHU-
TENbHBbIC (PYHKIMU, CIIOCOOHOCTh K a0CTpaKT-
HOMY MBIIUICHHIO, KOTOphIe HEOOXOIMMO
TIOJ/IEPKMBaTh Ha BBICOKOM YPOBHE BO BpeMs
yaebHoro nporecca [ 13]. braromapst Mmonomxomy
BO3PACTy CTYJACHTOB WX aJalTallMOHHBIE TPO-
LECCHI, PHCIIOCOOUTENBHBIC PEaKIUU U CTpec-
COYCTOWYMBOCTb  JIOCTATOYHO  3(PPEKTUBHO
CHPABISIIOTCS C M3MEHSIONIMMCS  yCIIOBUSIM
cpenpl. CUTYyaIuio OCIOXKHAET PII APYTHX TIPHU-
YUH, CBA3aHHBIX C HEYIOOHBIM pacliCaHueM
3aHATHHA, OTCYTCTBHEM TIOJIHOLIEHHBIX TTE€pephI-
BOB JIJIS OT/IbIXA U BOCCTAHOBJICHUS CHJI, HETIpa-
BUWJIBHBIM TUTAHUEM MHOTHX OOYYarOIIUXCA,
a TaK ke HaJIN4YHhe BHICOKOTO YPOBHS 3a001eBa-
€MOCTH XPOHMYECKON BHUCIEPAJIbHOM IMaTosI0-
TUEN Cpelu CTYIEHYECKOM MOJIOIEKU B CBS3U
C COIHAIBFHO-3KOHOMHUYECKUMH, 3SKOJIOTHYe-
CKUMH, aJIUMEHTapHBIMH U OpraHU3allMOHHO-
TeXHU4YeCKuMH (aktopamu [13].

3agacTyr0 caMOOIleHKa CTYIEHTOB 1O IIO-
BOJIy CBOETO COCTOSIHUSI OCTAaeTCsl 3aBBIIICH-
HOW. DTO TMPOUCXOAWT B pE3yJbTare BHITEC-
HEHHsI Ha Tiepu(epro COZHAHUS HETPHUATHBIX
OIIYIIEHUI U TPEBOXKHBIX CHUMIITOMOB, KOTO-
pble CUTHAJM3UPYIOT O Hayajle Narojoruye-
CKOTO TIpoIiecca B OpraHu3Me, UX 3HAYUMOCTh
YMEHBIIIAETCSI B CHUCTEME IEHHOCTHBIX MpH-
opuretoB [13].

Y MemunmuHCKHX pabOTHHKOB K COIMYT-
CTBYIOIIMM (pakTopaM, BBI3BIBAIOIIUM Ha-
pYLICHHS KOTHUTHUBHBIX (DYHKIUH, OTHOCST
HEKAueCTBEHHBIH WM HEJIOCTAaTOYHBIA COH,
HapyIIEHHBIA H3-32 CMEHHOH pabOoThI WK JIpY-
TUX BHEIIHWX TPUYMAH, KOTOPBIH MPUBOIUT
K KOTHUTHUBHBIM W OOMCHHBIM HapyIICHUSIM
[14]. B macTosiiiee Bpemsi MEAMIIMHCKHE pa-
OOTHHMKM MOCTOSIHHO CTAJIKUBAIOTCS C BHE-
JIPEHHEM HOBBIX KOMITBIOTEPHBIX TEXHOJIO-
THil, OTPOMHBIM KOJHYECTBOM HH(POpPMAITUU
M 4YacThIM JaBJIEHUEM KpaHHX CpOKOB. Bcé
3TO OKa3bIBaET CTPECCOBOE eiicTBHE Ha Op-
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TraHW3M MEIMIIMHCKOTO paboTHHUKA. JIJIMTelb-
HOE TpeObIBaHUE 332 KOMITBIOTEPOM PUBOIUT
K HapYIICHUIO KOHIICHTPAI[NH BHUMAaHUs, pac-
CesTHHOCTH, YCTAJIOCTH, TOBHIIIEHHON pa3apa-
JKUTEJIbHOCTH U paccTpoiicTBy cHa. Hanuuue
COMYTCTBYIOIUX 3a00JIEBAHUN XPOHHYECKOTO
XapakTepa, HapylICHUs KpOBOOOPAIIICHUS, JTbI-
XaTeNbHON CHCTEMBI CIIOCOOCTBYIOT Hapyllie-
HUIO KOTHUTHBHBIX IpoueccoB [14].

Lenp mccrmemoBaHus — BBIABHTH H3MEHE-
HUS KOTHUTUBHBIX (QYHKINN y CTYICHTOB U M€-
JTUITMHCKUX Pa0OTHUKOB MOCIIE TIEPEHECEHHO-
ro COVID-19.

MarepuaJbl 1 MeTOAbI HCCJIETOBAHMS

B aHkeTMpOBaHMM TPHHSIU y4acThE
37 uenosek B Bo3zpacte oT 18 1o 50 net. U3 Hux
26 4YenoBeK COCTABISIM CTYIEHTHI B BO3pac-
Te oT 18 mo 23 met u 11 — MemUIIUMHCKHE pa-
6oTHHKH B Bo3pacte oT 25 no 50 mer. Ompo-
HICHHBIM OBIJIO TPEATIOKEHO MPOWTH aHKETY,
cocToslryo u3 13 BOMpPOCOB, LEIb KOTOPOt
OBUIO pacrio3HaBaHWE HAYaIbHBIX TPU3HAKOB
KaK KOTHHTHUBHBIX, TaK W TICHXOJIOTHYECKUX
M3MEHEHHH B 3/I0POBhE YIACTHUKOB.

CocTosiHUE KOTHUTHBHBIX (QYHKIHMHA TMO-
cine mnepereceHHoro COVID-19 wuzyuanoch
C WCIONb30BaHWEM MeTonuku MioHcTepOep-
ra, KOTopas IO3BOJISIET ONPEACIUTh YPOBEHBb
M30MPATENbHOCTH W KOHIIGHTPAallMd BHHMAa-
HUS deioBeka. lIpencraBieHne o CKOpOCTH
U KadecTBe (OPMHPOBAHHS TIPOCTOTO Ha-
BbIKa, YCBOEHHMS HOBOTO cIloco0a JeicTBUH,
a Takke 00 M3MEPEHUH TAKUX BO3MOKHOCTEH
BHHUMAaHUs, KaK 0COOCHHOCTH TPOHU3BOJIHHOTO
BHUMAaHUS, YCTOHYHMBOCTh BHHMAaHHUS, YPOB-
HU TEPEKITIOYEHUs] M pacupezesieHue BHIMa-
HUSI, TTO3BOJISIET MOJyYUTh MeTonuka [lbepo-
Ha — Py3epa. Pe3ynbrarsl uccieoBanus ObLIH
CTaTUCTUYECKH OO0paboTaHbl C MOMOUIBIO
CTaH/IapPTHOTO METO/Ia pacueTa CpeAHUX apud-
METHYECKHX C WCIob3oBaHueM Microsoft
Excel 2011.

Pesyabrartsl ucciienoBanus
U MX 00CYy:KIeHus!

Bce uccnenyemple ObUT MOJENEHBI HAa B
TpYIIBL B TEPBYIO ObUIM BKIIOUEHBI 26 CTY-
JIEHTOB-MEJIUKOB, & BO BTOpYIO — 11 MeaumuH-
ckux pabotHukoB. [Ipu aHkeTHpOBaHUU Yy HC-
CJIEyeMBIX BTOPOW TPYyTMITBI OBLIO BEISBICHO,
49710 72% ONpPOIIEHHBIX 0O0JEN0 10 MPUBUBKH,
a 54% — mocne. IlepeOoneBmnx 1Ba pasa,
TO €CTh JI0 IPUBMUBKH U TMOCTe 0Ka3aioch 27%.
[lo manHBIM ompoca BHUAHO, YTO MOCJE MpU-
BUBKH KOJIMYECTBO CITydaeB 3a00JIeBaHHUS CHU-
3mnoch Ha 18%.

Cpenu cryneHToB 69% mepebomneno Kopo-
HaBUPYCHON MH(]EKLIUeH 10 NMPUBHUBKH, a TO-
cie mpuBuBkU — ymiib 38%. Pasnuna cocra-
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Buia 31%, 9To GoJbIIE YeM y MEOUITMHCKUX
pabotHukoB Ha 13%. CrymeHToB, 0ONEBLIMX
JIBa pasa, okazanoch 7%, uro MeHblue Ha 20%,
geM MeIpabOTHUKOB. DTO TOBOPUT O TOM,
YTO y CTYAEHTOB UMMYHHTET BhIpaOaThIBACTCS
bosee A3 PEeKTUBHO TOCIEC MPUBUBKH, YTO IO~
MOTa€T CHU3UTh PUCK MOBTOPHOTO 3apaKCHUSI.
MenuuuHCKre paOOTHUKK OOJICIOT Yarle B pe-
3ynmeTaTe OCOOGHHOCTEW CBOEH mpodeccnn —
UM TIPUXOIUTCS HAMHOTO dYalle KOHTaKTH-
pOBaTh C TMOTEHIMATLHBIMH OOJBHBEIMH, YeM
CTylIeHTaM. DTUM oObscHseTcs pa3Huia B 3%
nepedoNeBInX 10 MTPUBUBKH.

BonpmIMHCTBO CTYAEHTOB CUMTAIOT, YTO
oOyuenrne B BY3e cBs3aHHO ¢ BBICOKOH IICH-
XO3MOIIMOHAJIBHOM ~ Harpy3koi,  COIpPOBO-
YKJAIOIIECsl TOBBIIIEHHON YMCTBEHHOW Ha-
TPY3KOH M MPHUXOSAIIEH C1ab0CThIO BO BpeMs
oOyuenusi. 84% CTyIEeHTOB yKa3aid, YTO HC-
MIBITHIBAOT TPYIHOCTH B aHAIN3€ MOJTYYCHHON
uHpopMaMu Ha ¢GoHe nepeyromieHus. 76%
B CBOOOZHOE BpeMSI MMEIOT KeJaHWe TOWUTH
Ha TPOTYNKY MM TMOOOMIATECS C APY3BSIMHU.
73% OTMETHIIH, YTO UM TPYJHEE CIIepP>KUBATh
SMOIMM TPU TMOBBIIIEHHON ICHUX03MOINO-
HaJlbHON Harpyske. 69% CTyIEeHTOB YTBEpXK-
JTAIOT, 94TO Ha (hOHE XPOHHUYECKOTO MEPEyTOM-
JICHHSI OHM CTajIu OoJjiee 3a0BIBUNBBIMH, a 53%
OTMEYAIOT, YTO CTaju Oojiee paBHOAYIIHO OT-
HOCHUTBCSI K paHEe BayKHBIM BelllaM. Takoil ke
MIPOLICHT OMPOIICHHBIX U3 IEPBOU TPYIIIIBI OT-
BETWJIA, YTO OHH YYBCTBYIOT Cc€0sl OTIOXHYB-
MU nocie cHa. 46% CTYIEHTOB UMEIOT CO-
MyTCTBYIOIIME XPOHWYECKHE 3aboieBaHus,
a42% 3ametwu uaMeHenus B gurype. [logep-
TUBaHUS BeKa oTMeuarorcs v 34% CTyIeHTOB,
YTO TOBOPUT O AJUTEIHHOM HEPBHOM HAmpsi-
JKeHHUH, U ToJbKo 30% 3aMeTHIIM, YTO OHH OT-
JTATAITACH OT OKPY>KaOIIHX.

Cpeny CTYOeHTOB HMMEIOTCS HadalbHBIE
MPU3HAKN JEIPECCHH W HApyIICHHWs] KOTHU-
TUBHBIX (YHKIMI, TakMX KaKk BHUMaHHE,
KOHIICHTPALMS W TaMsTh, B PE3yJbTaTe Xpo-
HUYECKOr0 NEPEyTOMJICHUS U NEPEHECEHHO-
TO 3a00JIeBaHUSI.

Menutmackue padotHukd B 90% ciydasx
CYMTAIOT, YTO UX paboTa CBsA3aHA C MOCTOSH-
HBIMH TICHXOAMOIIMOHATBHBIMA Harpy3KaMu,
B pesynbrare uero 90% 13 HUX HCHIBITHIBAIOT
TPYAHOCTH B 00paboTKe MH(pOpMALUU U MpU-
XOIAIIYI0 CIa00CTh BO BpeMs pabodero mpo-
necca Ha (hoHe mepeyToMieHus. B pesynmsrare
Ka)XIOIHEBHOTO 3MOIIMOHAJIIHOTO HaIpshKe-
HUs U cTpecca y 63% MEIUIIMHCKUX PaboT-
HUKOB BO3HHUKAIOT TPYAHOCTU B CIEP>KUBAHUHU
SMOIIMH, OHU HCIIBITHIBAIOT 3aTPYIHEHUS B 110~
CTaHOBKE JHarHo3a 3a KOPOTKOe Bpems. JTO
YKa3bIBaeT HAa 3HAYMTEIFHOE CHIDKEHHE KOT-
HUTHUBHBIX (QyHKIMH Ha (OHE XPOHUYECKOTO
NepeyTOMIICHHS U CTpecca.
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JlaHHbIC M3MEHEHUS B KOTHUTUBHBIX CIIO-
COOHOCTSX TOJIOBHOIO MO3ra Y MEIWLMHCKUX
PabOTHHKOB MOTYT NaryOHO MOBIHATH HAa OKa-
3aHUE KAYECTBEHHON MEIULMHCKOM MOMOILIU
naruenty. Cpeny MeTUIIMHCKIX COTPYIHHKOB
63% 3ameTmiin U3MEHEHHA B CBoell (uzmue-
ckoii popme, ToT ke IPOIIEHT 00CIICAOBAHHBIX
13 BTOpOH rpynmnsl (63%) OTBETUIIM B aHKETE,
YTO YYBCTBYIOT CeOs OTAOXHYBIIMMH MOCIE
CHa, y HUX MPHUCYTCTBYET XKelaHwe B CBOOOM-
HOE BpeMs MMOOOIIATCS C APY3bSIMHA U TIPOTY-
JSITBCS, YTO MCKITFOYaeT CHMIITOMBI Hauaua Jie-
npeccun, HO y 45% HaOIIOMaeTCsl MOSBICHUE
YyBCTBa PABHOJIYIIMS K BEIlllaM, KOTOpPhIE pa-
Hee ObUTH 3HAaYMMBIMU. Y 54% ONpoOIIeHHBIX
MEAWIIMHCKUX PAOOTHUKOB OTMEUYEHO ITOSBIIE-
HHE 3a0BIBYMBOCTH Ha (DOHE IepeyTOMIICHUS.
Cpenu uccienyeMbpIx U3 BTOpOi rpynisl y 36%
HaOTIOAAIOTCS COMYTCTBYIOIIUE XPOHHUUECKUE
3a0051eBaHMs, KOTOPBbIE MOTYT YCYT'yOnaTh Ha-
pyIIeHHs] KOTHUTHBHBIX ()YHKIIHAH TTOCTIe Tiepe-
HecEéHHOTO 3a0oneBaHHA. 9% OMPOIIEHHBIX
OTMETHIIN, YTO OUTYIIAIOT MOAEPTHBAHNE BEKa,
JKEJIaHWE OTAAIMTHCS OT OKPYXKAIOUIMX U TI0-
OBITH HaeqMHE C COOOM.

[TomyueHHbIC NaHHBIC YKa3bIBAIOT HA 3HA-
YUTENFHOE HApYIICHHUE KOTHUTUBHBIX (PYHK-
oW, 9eMy TOCIYXHJIH TepeHeceHHoe 3a0o0-
JIeBaHWE W TSDKENbIE YCJIOBUS TpyHa, TakKue
KaK MIOCTOSHHOE SMOIOHAIIFHOE HANPSIKEHUE
U cTpecc.

[Ipu cpaBHEHWH MEIUIIMHCKHX PabOTHH-
KOB U CTYJICHTOB MOXKHO YBUETb, UTO TIOCIE/-
HY€ HAMHOTO OOJIbIIIE TIOIBEP>KEHBI TTOBBITIICH-
HOM TICMXOSMOIIMOHAJILHOW Harpy3ke M TeM
CaMbIM UM HaMHOTO CJIOXXHEE CJIIEPKHBATH
smonyu. CTyaeHTaM KaXIblli pa3 MpPUXOAMT-
Csl yCBaWBaTh OrpOMHbIE OOBEMBI HOBOM HH-
(hopmariu, 4TO MPUBOAMUT K TIEPEyTOMIICHHIO
Y CHIDKEHHWIO aHalli3a TOJTYYeHHBIX JaHHBIX.
VYyamuecss MEIUIITHCKOTO BBICIIETO YIeOHOTO
3aBejieHUs] Oonblle, YeM MeApabOTHUKH, HC-
MBITBIBAIOT YyBCTBO OTHAJIEHHOCTH OT OKpY-
KAIOLINX, KOTOPOE TaKXKe COMPOBOXKAACTCS
IoTepe HHTepeca KO MHOTUM BellaM, 9To Oec-
IIOKOWJIM paHee WX paHee, CTOUT OTMETUTh
TOT (JaKT, YTO CTYACHTHI UMEIOT OOJBINEEe KO-
JMYECTBO XPOHMUYECKUX 3a00JIEBaHHUH, YeM
MEIUIMHCKUAE COTPYIHHKH, YTO MOXKET OBITH
CBSI3aHO Kak C Jiyulled u Oosee TIIATEIbHOM
JUATHOCTHKOM, TaK ¥ C YXY/IIICHUEM 3I0POBBS
MIOMYISAUHU B 001IeM. MeapaGoTHHKN HaMHO-
O yalle 3aMevyaroT U3MEHEeHHs B CBOeHl (u3n-
YecKoi (hopMe 1Mo cpaBHEHUIO CO CTYICHTaMHU,
YTO MOXKET OBITh CBS3aHO C UX BpauyeOHBIM
OIBITOM, TaK U OOJbIIEH OTBETCTBEHHOCTHIO
K CBOEMY 3/0pOBBI0. Takxke HCCIemxyeMble
13 BTOPOHM TPYMIIBl UCHBITHIBAIOT TPYAHOCTH
B aHAJIM3E MMOTy4YeHHON WH(OpMAIHH, 9TO MO-
kKeT OBITh CJEJCTBUEM XPOHUYECKUX Hapy-

IIEHUH W3-3a IIaTOJIOTUM CHA U CTPECCOBBIX
CUTYyaIlWii, KOTOPhIC MPHUBOAAT K U3MEHCHHIO
KOTHUTHBHBIX (DyHKITHIA.

CTyneHThI, KOTOpBIE Tepedoenu aBa pasa,
0 ¥ TOCJIe TPUBUBKH, OTMEYAIOT, YTO UM
Tpy#HEE CHEPKUBATh OMOLIMH, a BO BpeMs
y4e0HOTr0 MPOIECCa OHU MCIBITHIBAIOT MOBBI-
IICHHYI0 YMCTBEHHYIO HArpy3Ky W HpUXOJIs-
IIyt0 C1aboCTh, U3-3a YeTO UM TPYIHEe YCBa-
WBaTh HOBYIO MH(MOpMAIio. Y MEAUIIHHCKAX
pabOTHHUKOB TakXe OBUIM OTMEUYEHBI TPYI-
HOCTH B aHAJIN3¢ MOMyYCHHON MHGOpPMAIINH,
crabocTh BO BpeMs TPYAOBOrO Ipolecca,
CIOXHOCTH B CHCPKUBAHUU CBOUX 3MOIUM.
[lomyueHHBIE  pE3yNmbTaThl  CBUTEIHCTBYIOT
0 TOM, YTO TIAIIMEHTHI, KOTOPHIE TepedorIenn
KOPOHABUPYCHOM HH(EKIIUEH A0 U IMOCIIe TIPU-
BUBKH, MMCIOT 3HAYUTCIIbHBIC HAPYIICHUA KOT-
HUTHBHBIX (PYHKIMH, M3-32 YETO UM CJIOXKHEE
aJlarTUPOBAThCS B MIOCTOSTHHO M3MEHSIOLITUXCS
YCIIOBUSIX CPEIbL.

Ilo pesynbratam Tecta llpepona-Py3zepa
OBLIO BBISBJICHO, YTO YHCIO OOpaOOTaHHBIX
¢GuUryp y CTyAeHTOB BBIIIE, Ye€M Yy MEIHIIMH-
CKUX Pa0OTHUKOB, HO MPU ITOM OHU COBEp-
I1aJIi HAMHOTO OOJIBIIE OMHOOK. DTO CBA3aHO
C TeM, YTO OIPOIICHHBIE MEIUIIMHCKUE pa-
6otku mocie COVID-19 uMmeroT TeHaeHIHIo
K CHIDKEHHIO KOTHUTHBHBIX IPOIECCOB (CHU-
JKEHUE CMOCOOHOCTH OBICTPO MEPEKITIYaTh
U pacrpesensaTh BHUMaHue). Y CTyIeHTOB Hao-
6opot cnocoOHOCTE HOPMUPOBATH HOBOE ACH-
CTBUE TOSIBIISIETCS OBICTPEE, HO CHUKEH HaBBIK
MIEPEKITIOYeHNST BHUIMAaHUA C OHOTO Buaa (u-
Typ Ha IpyTOoH.

Cpenn MEAUIIMHCKUAX PaOOTHHKOB IO Me-
tonuke Ilpepona-Pysepa 46% onpomeHHBIX
UMEIOT OYeHb HU3KHI YpPOBEHb KOHIICHTpA-
uuu BHUMaHUs, 9% — Hu3kul, 9% — cpenHui,
27% — BbICOKHI U 9% — OYEHBb BBICOKHI YpO-
BEHb KOHIIEHTPALlMW BHUMAaHU. Y CTYACHTOB
M0 pe3ylibTaTaM JaHHOTO TeCTa B PaBHBIX CO-
oTHoIeHusX (B konndectse 23%) Habmonaet-
Csl OYCHb BBICOKUM, CPETHUN M OYeHb HHU3KUH
YPOBEHb KOHIIGHTPAIIUM BHUMAHUS, HU3KUM
ypoBHeM obmanaor 19%, a Beicokum — 12%
[TonyudeHHble pe3yabTaTbl BO BTOPOM TpyIiiie
MCCIIEyEMBIX OTIIMYAIOTCS 110 CBOEH HEpaBHO-
MEHOCTH II0 CPABHEHHUIO C IEPBOM TPYMNIIOH,
B KOTOPYIO OBbLTU BKJIFOUEHBI TOJBKO ydallue-
Csl MEIMIIMHCKOTO YUPEXKISHUS U KOTOpas I10-
Kazayma Ooliee TapMOHHYHOE pacIpeelieHue
OTIPOIIEHHBIX MO TOATPYNIAM B 3aBUCHMOCTH
OT KOHIleHTpamnuu BHUMaHUs. [logoOHEIE pe-
3ylbTaThl MOTYT OBITH CBsi3aHbI ¢ OoJee Ha-
MPSDKEHHOW paboTON y MEAMIIMHCKUX COTPY/I-
HUKOB W YaCTUYHBIM H3PACXOIBIBAHUEM WX
aJlanTallMOHHBIX PECYPCOB.

ITo pesymeratam Tecta MioHCTEpOEpra
OBUTH BBISBICHBI CIEAYIONINE ITOKA3aTeNH:
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y 37% MeAMIMHCKUX pPabOTHUKOB HAOIIO-
JaeTcsi CpeOHHH YPOBEHb H30HMPaTeIbHOCTH
BHUMaHWMsI, 3T0 TOBOPUT O TOM, YTO Bpadam
CTaHOBHUTCS CIOKHEE CKOHIIEHTPHPOBAThH CBOE
BHUMAaHHE, YTO MOXKET OBITh CIIEICTBHEM TIepe-
HECEHHOW KOpPOHABUPYCHOM HMH(EKIHH U co-
nyTcTBytomelt natonoruu. ¥ 50% cTyneHToB
npeoOiagaeT ypoBeHb U30MPaTeNbHOCTH BHU-
MaHUs BBIIIE CPETHEro, YTO CBSA3aHO C JIyd-
IIMMH  CIIOCOOHOCTAMH K BOCCTaHOBIICHHIO
rocie 3a00yieBaHUSl y MOJOAOTO OpPTaHW3Ma.
VY ocTanbHBIX yUalIMXCcsl ypOBEHb U30HUpaTeIlhb-
HOCTH BHUMAaHUS pacHpeaeuiIcCs CIEAYOIIM
obpazoM: y 27% CTYIEHTOB — BBICOKUH YpO-
BeHb, Y 19% — cpenHuii u Bcero y 8% — Huxke
cpemHero ypoBHs. B To ke BpeMs y MeIUIInH-
CKMX pabOOTHUKOB HAOIIOHAcTCS CICHYIONee
pacmnpezneneHre MpOIEHTOB MO0 pe3yiabraram
tecta MioHcTepoOepra: y 9% — HuXe CpeiHero,
y 27% ONPOLICHHBIX — BBILIE CPEIHETO YPOB-
Hs, 18% 007a1ar0T BEICOKUM YPOBHEM H30upa-
TEJIBbHOCTH MaMSITH U TONBKO 9% OnmpoLEeHHBIX
13 BTOPOW TPYIIIBI Aalld HU3KUE PE3yIBTATHI
10 JAaHHOMY ONpPOCHHUKY. CTOHT OTMETHTH,
YTO HHU3KME TOKazaTeldn OBbUTH OIpeleseHbI
TOJBKO CPEAM BTOPOW TPYHIBI, B KOTOPYIO
BXOIIWJIM MEIWIIMHCKHE pPaOOTHUKH, CpPeIu
CTY[IEHTOB DPEe3yJETaTOB C TOAOOHON WHTEp-
mpeTarueit noiaydeHo He 0bu10. B TO ke Bpe-
MS Cpell CTY/IEHTOB 0oJiee BHICOKUI MPOLIEHT
OTIPOLICHHBIX, KOTOPBIE MOTYYHIH TI0 Pe3yIib-
TaraM BBICOKMI YypOBEHb H30HMPATEILHOCTH
BHUMaHUA: 27% npoTuB 18% y MEAULIMHCKUX
pabotHuKOB. [TomoOHOE pacnpeneneHmne moka-
3arenell yKa3blBaeT Ha pa3HbIe BO3MOXKHOCTH
KaX/I0TO OpTaHn3Ma K BOCCTaHOBJICHHUIO ITOCTIe
COVID-19 cpeau mononoii u 6oee Bo3pacrt-
HO¥ rpynmnbl. Takxke crout oOpaiarh BHHMA-
HUE Ha HAJIWYHE COMYTCTBYIOIIMX XPOHHUYE-
CKUX 3200JIeBaHMA, KOTOPBIE MOTYT HETaTHBHO
BJIMSITH HA KOTHUTHUBHBIE TIPOIIECCHI.

BriBoabI

Bonee BbICOKME IIOKa3areiu, IIONTYYCH-
HBIC CTYJICHTaMH I10 Pe3yJbTaTaM OIPOCHUKOB
I10 CPAaBHEHHIO C MeIPa00THUKAMU, CBUJICTEITb-
CBYIOT 0 00JIee XOPOIIIEM COCTOSIHIH MX KOTHU-
TUBHBIX (DYHKITHA, YTO SIBIISETCS CIEICTBUEM
MX MOJIOJIOTO BO3pacTa, JIy4Iel aganTainuoH-
HOM CIIOCOOHOCTH OpraHu3Ma K H3MEHSFOIIIM-
Csl YCIIOBUSM CpENIbl, & TaKkKe CIOCOOHOCTH
Jy4llle TEePEHOCUTh 3a00JeBaHHUS U OBICTpee
BOCCTaHABIIMBATHCS MOCIIE HUX.
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AHTUTEJTO3ABUCHUMOE YCUJIEHUE
KOPOHABHUPYCHBIX THOEKIIUU

Moxpymuna A.E., I'yasiesa U.JIL., I'aneesa E.P.

@I'BOY BO «Ilepmckuii 2ocyoapcmeentblii MeOUYuHCKuil yHugepcumem um. akademuxa E.A. Baenepay,
Ilepmv, e-mail: mokrushinaannaperm@gmail.com, pimenova774@yandex.ru, ganeevaperm@mail.ru

AmnTtuTenozasucuMoe ycunenue nadekuun (antibody-dependent enhancement, ADE) — 310 siBnenue, npu Ko-
TOPOM B NIPHCYTCTBUH aHTHUTEI, CIIELU(HISCKUX K JAHHOMY BO30YAUTENIO U HE SBIISIONIMXCS HEHTpaIn3yommmy,
MIPOUCXOIUT ycyryOneHne HH(EKINOHHOTO Tponecca. CBSI3bIBaHIE BHpYyca ¢ CyOONTHMAIBLHBIME aHTUTEIAMHU HH-
JOynupyeT IPOHUKHOBEHHE BUPYCA B KIETKM UMMYHHOH CHCTEMBI, aKTUBHPYET BUPYCHYIO PEIUIUKAIMIO U YCUIIH-
BAeT MaTOJIOrM4ecKuii npouecc. CucreMariyeckoe U3ydeHHe MaToreHe3a aHTHTEN03aBHCHMOTO yCHICHHS HH]EK-
UM Hayanack B 70-To/bI IPONLIOro Beka. PeryIspHO MOSBILIIOTCS COOOLIEHHS! O BOSHHKHOBEHHH TOT0 ()eHOMEHA
MIPU PA3INYHBIX 3a00JI€BaHUSAX BUPYCHOW U B psiJe CilydaeB OakTepuansHoii sTuonoruu. ADE onucan amst pasHbIX
BUPYCOB, B TOM YHCJIE€ U KOPOHABUPYCOB. MOXET HaOIF0AaThCs IIPU IIEPBUYHOM HMIJIM BTOPUYHOM 3a00JI€BaHUH, JTHO0
ocJie BaKIMHALMH TIPU MOCIeayomeM HHpHIpoBaHuy. CyIecTByeT ABa OOIIMX MEeXaHH3Ma, KOTOpbIe OOBSICHS-
T peHomen ADE. MexaHu3m 3aBUCHT OT TuIa BHpyca. [IepBblii 3aKII04aeTCS B ONOCPEIOBAHHOM aHTUTEIAMH
nonoueHue Bupyca 4epe3 Fey-peuentop (FeyRIla). Bropoii MexaHu3M BKIro4aeT 00pa3oBaHHE HMMYHHOTO KOM-
IUIeKca ¥ HaOJIIofaeTcss B OCHOBHOM Ha HE Makpo(ar-TpOIHBIX PECIUPATOPHEIX BUPYcaxX. B crarbe mpencraBieH
0030p psizia UCCIIENOBAaHNH U INTEPATYPHBIX HCTOYHUKOB, IIOCBAIICHHBIX H3yueHuIo natorene3a ADE u BO3MOXHBIX
Croco0oB €ro MpeoTBPAICHNUS.

KuroueBrble ciioBa: anTuteno3apucumoe ycuiaenue uundexnun, ADE, SARS-CoV, MERS-CoV, SARS-CoV-2, COVID-19

ANTIBODY-DEPENDENT ENHANCEMENT
OF CORONAVIRUS INFECTIONS

Mokrushina A.E., Gulyaeva I.L., Ganeeva E.R.
Perm State Medical University named after E.A. Wagner, Perm,
e-mail: mokrushinaannaperm@gmail.com, pimenova774@yandex.ru, ganeevaperm@mail.ru

Antibody-dependent enhancement (ADE) is a phenomenon in which, in the presence of non-neutralizing
antibodies that are specific to a certain pathogen, the infectious process aggravates. Binding of the virus to suboptimal
antibodies induces entry of the virus into the cells of the immune system, activates viral replication, and intensifies
the pathological process. Systematic study of the pathogenesis of antibody-dependent enhancement began in the
1970s. Reports on the occurrence of this phenomenon in various diseases of viral and in some cases bacterial
etiology regularly appear. ADE has been described for various viruses, including coronaviruses. It can be observed
in primary or secondary disease, or after vaccination with subsequent infection. There are two general mechanisms
that explain the ADE phenomenon. The mechanism depends on the type of virus. The first one involves antibody-
mediated uptake of the virus via the Fcy-receptor (FcyRIla). The second mechanism involves the formation of
an immune complex and is observed mainly in non-macrophage-tropic respiratory viruses. This article presents
an overview of a number of research and literature sources devoted to the study of the pathogenesis of ADE and
possible ways to prevent it.

Keywords: antibody-dependent enhancement, ADE, SARS-CoV, MERS-CoV, SARS-CoV-2, COVID-19

AHTHTEN03aBUCUMOE yCUIIeHHE HH(EKIINU
(antibody-dependent enhancement, ADE) -
3TO SIBIEHHE, TIpU KOTOPOM IPOMCXOIUT
ycyryOiieHHe  IaToIOTHYECKOro  mporecca
B IPUCYTCTBUM aHTHUTEN, CHEIM(YUIECKUX
K BO30Oymurenro. AHTHTENa HE SBISIOLINE-
Cs HEUTPaAIM3YIOIIUMH O00pa3yloT KOMIIJIEKC
C BUPYCOM U CHOCOOCTBYIOT MTPOHUKHOBEHHIO
[1aTOre€Ha B KJIETKH UMMYHHOIH CHUCTEMBI, yCH-
JUBAIOT BUPYCHYIO peIuMKaiuio [1].

JanHbIil (eHOMEH MOXET HaOIOmaThCs
y BIIepBbIe HH(UIIMPOBAHHBIX JIFOEH U IIPU I10-
BTOPHOM 3apakeHnu. Hepenko BO3HHKAET Mo-
Clle BaKIMHAMK TIPH TOcIeayoneM HHOU-
LUPOBAHUH YEJIOBEKA TEM e BO30yIHTEIeM.
V¥ panee BakunHupoBaHHBIX Jrofeil ADE pas-
BHBAeTCS NPHU HETOJIHOLEHHON MUMMYHH3aLNH:
HE3aKOHYEHHAs BaKLMHALWs, HECOOIIOAeHUe
KpPaTHOCTH CpPOKOB BaKLMHAIIMM M pEBaKIH-

HAI[MH, WCIIOIB30BaHUE BAKIIMH C HCTEKIIUM
CPOKOM I'OIHOCTH WJIM C HapYIIIEHUEM YCIOBUI
XpaHeHus. SIBIeHue yCUIIEHHs YETKO CBA3aHO
C 0COOCHHOCTSIMH B3aMMOJECHCTBUS BO30yaH-
Tensl MHQPEKIMOHHOW OONIe3HH ¢ WMMYHHOUH
CHUCTEMOMH YeNIOBEKa.

[lepBoe ynomunanue o (GeHOMEHE aHTH-
TEJI03aBHCUMOTO  YCHJICHHS HWH(EKIUU TI0
JaHHBIM 3apyOeXHBIX HccieqoBareiel mpu-
Haanexut R. A. Hawkes. B 1964 npu kynsTu-
BHPOBaHWU BUpPYCOB cemeiicTBa Flaviviridae
B YCJIOBUSIX HAXOXKJICHUS KYPUHBIX SMOPHUOHOB
B Cpelle C HU3KHM COJEpKaHUEeM Creruduye-
CKHUX aHTHUTEN OH OMNHcall SIBICHUE YCHUJICHUS
perMKauuy  Bo3Oyauteneil. JlaHHBINH mpo-
1ecc, Mo ero MHEHUIO, BBI3BIBAJICSI 00pa3oBa-
HUEM KOMIUIEKCa BHUpycC-aHTUTENo. OmHAKo
1o MHeHuIo Kojuiektua u3z ®I'bY «Hayunbiii
HEHTP JKCHEPTH3Bl CPEJCTB MEIUIIUHCKOTO
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npuMeHeHus» Munsapasa Poccun nepBblil
KIIMHUYECKUM Ccllydall aHTUTEN03aBUCHUMOIO
ycuneHus uHdpexun onvcai B 1899 1. smuue-
muonor J[.K. 3abonoTHbiiA. Bo Bpems paboTh
B MoHnromnu oH Habiroman y BaKIMHHUPOBAH-
HOTo Ha (oHe OyOOHHOW YyMBI NANMEHTa TIO-
SIBIICHUE MycTyae3Hou (opmbl. bakrepuosnor
CBsI3a)l yCHJICHHE WH(EKIHMOHHOIO Mpolecca
C «pacmpoCTpaHEeHNEM aHTHUTEI MO (arouTH-
pyromuM kinetkamy. [IpranHy 3TOr0 OH BUAET
B TOM, YTO «aHTHUTENa YTPATHWIN HeUTpanuzy-
foliee JeficTBUe, HO COXpPaHMIN CIIOCOOHOCTD
B3auMoJielicTBOBaTh ¢ FCR» mpu HecoOmone-
HUU NPaBUI XpaHEHUs BaKIUHEI [2].

B 70-e rompr Ha ¢oHe HeOmarompusr-
HOH AIUAEMHUOJIOTUYECKOW CUTYallMd B CBSI3U
C TeMOpparnyeckom JIUXOpaJKou, BbI3BAHHOM
BupycoM /Jlenre (dengue virus, DENV) y BbI-
3/I0paBIMBAIONIUX MALMEHTOB MPHU ITOBTOPHOM
WHOHULUPOBAHUU THUM e BO30yAUTeNeM Bpa-
Yy BHOBB cTalikuBatoTcsi ¢ ADE u nosiBneHuemM
TSOKeNbIX GopMm 3abomeBanus. B pesymerare
HECKOJIBKUX HCCIIEOBaHNN OBLIO YCTaHOB-
JIEHO, YTO YPOBEHb pPaHee CYIIEeCTBOBABIINX
aHtu-DENV  aHTHTENn HanpsMylo CBA3aH
C TSDKECTbIO BTOPUYHOrO 3a0o0JeBaHUS BU-
pycoMm [lenre y miomei. AHTHUTENa, KOTOpBIE
OBLTH BEIPaOOTaHBI IIPOTHB OIHUX CEPOTHUIIOB,
HE HEUTpaNm3yloT [pYTHe CepoJOTHYecKre
BapHaHTHl maroreHa. [loaTomy, eciau 4emoBex
MIOBTOPHO 3apa)kaeTcsd JpPYyTUM CEpOTHIIOM
DENYV, 310 MOXET npUBECTH K OoJiee TsxKeo-
My TEYEHHUIO OOJIE3HH C Pa3BUTHUEM IIOKOBOTO
cuHJipoMa JleHre uiau reMopparuieckou JIuxo-
panku [2, 3].

C 3TOr0 MOMEHTa Hauajach CUCTeMaTH4e-
ckoe n3zyuenne ADE u perynspHo nosBisroTcs
co00IIeHUs] 0 BO3HUKHOBEHUH 3TOr0 (peHOMe-
Ha npu uHummposanuu Orthomyxoviridae,
Paramyxoviridae, Rhabdoviridae, Retroviri-
dae, Parvoviridae, Filoviridae, Flaviviridae,
Togaviridae, Picornaviridae u nmaxe HeKOTO-
pBIX OakTepHalbHBIX HHMEKUUsIX (TyOepKy-
ne3). ®enomen ADE omnucan st pa3HbIX BU-
PYCOB, B TOM YHWCII€ W JUIA PSla OTIEIBHBIX
BHJIOB CEMEHCTBA KOPOHABHPYCOB.

Mexanusm ADE

CymiecTByeT aBa OOIMX MeXaHWU3Ma, KO-
TOpBbIE, KaK CUUTAETCSs, OOBSICHSIOT (peHOMEH
ADE. Mexanu3Mm 3aBUCUT OT THIIA BHUpYcCa.
[Ipu mepBoM BapuaHTe MPOMCXOAHUT OMOCpe-
JIOBaHHOE aHTHUTEJIaMH TMOIJIOIIEHHE BUpYyca
yepe3 Fcy-penentop (FcyRIla). On 6bi1 mon-
poOHO M3yYEH Ha BUPYCax, 00IaIalomux TPO-
nu3MoM K Makpogaram (Hampumep, DENV).
Bropoit mexaHusm BkiIO4aeT oOpa3oBaHHE
HMMYHHOTO KOMIUIEKCa M HaOIIomaeTcst B Oc-
HOBHOM Ha He Makpo(ar-TporHbIX pecrupa-
TOpPHBIX BUpycax [3].
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IIpu ADE, ocymecTBnstonemMycs o mnep-
BOMY MEXaHU3MYy, HEHEUTpaIU3yIOIINE aHTU-
T€JIa CBSI3bIBAIOTCS C BUPYCHON IOBEPXHOCTHIO
W HampaBJSIOT BUPHOHBI B Makpodaru. Kowm-
IJICKCHI BUPYC-aHTUTEIIO MPOHHUKAIOT BHYTPH
kierku 4epe3 FcyRIla-onocpenoBaHHbIM 3H-
JIOIIUTO3. DTO MPUBOIUT K HH(DUIMPOBAHUIO
Makpo(daros, 4TO B CBOIO OY€pe/lb MOXKET BbI-
3BaTh yCUJICHUE BUPYCHOU PEIUTUKALIUU U, ClIe-
JIoBaTeNIbHO, OoJiee TSKENIoe TeueHue 3a0oJe-
BaHus [3].

CymiecTByeT TpU THIIA YEIOBEUCCKUX De-
nentopoB FCy — FCy R [, II u III. (FCYR I u
I mpucyTcTByIOT Ha Makpogarax deroBeka).
OrnpeneneHHbIe TUIIBI AaHTUTEN, Takue Kak 1gG,
XOPOLLIO CBSI3bIBAKOTCSL C 3TUMU PELENITOPAMH.
bnarogapsi 06pazoBaHMIO KOMIUIEKCOB MOHO-
KJIOHAJIBHBIX aHTHTEN (MAbS) ¢ BHPYCHBIMH
MOJICKYJIaMH, KOMIUIEKC «mAbs-BUpyC» MpH-
KpemsieTcs: K Makpogary uepes Fcy penento-
pul. Ilocne npucoenvHeHUs 3TOr0 KOMILJIEKCA
BHUPYC IPOHUKAET B Makpodar MocpercTBOM
(haroruTo3a, 4TO MPUBOAWUT K YCHIICHHUIO pe-
TUTMKAIMY ¥ aKTHUBAaU UHQeKuu [3].

[Tpu BTOpOM MexaHu3Me, KOTOPbIit HaOto-
JlaeTcsl IpU PECHUPATOPHO-CUHLUTHUAIBHBIN
BHUPYCHOU MH(EKINHN U KOpH, HEHEUTpan3y-
IOIUE aHTHTENa 00pa3yloT WMMYHHBIH KOM-
IJIEKC C BUPYCHBIMH aHTUTCHAMH. [laHHBIE
KOMILJICKChI (DUKCHUPYIOTCS B TKaHSAX JbIXa-
TENBHBIX TYTEH, BBI3bIBAS CEKPEIUIO ITUTO-
KHHOB M aKTHUBallMI0 OEIKOB CHUCTEMBI KOM-
mieMeHTa. BcnenctBue 3TOro pas3BUBaeTCS
OypHas cucTeMHasi BOCIAIUTEIbHAS PEaKITus
1 OOCTpYKIHSI JBIXaTeNbHBIX IMyTel. B Tsoke-
JIBIX CIIydasx MpoIecC 3akaHuuBaercs (Hop-
MUPOBAaHUEM OCTPOTO PECHHPATOPHOTO JHC-
Tpecc-cunapoma [3].

CucreMa KOMIUIEMEHTa paboTaeT BMECTE
C MaTTepH-PACHO3HAIOLIMMH pPELenTopaMu,
9TOOBI CTHUMYIHPOBATh 3alTUTHBIC CHCTEMBI
X035MHa JI0 (popMHUpOBaHHS MPUOOPETEHHOTO
MMMyHUTETa. B ucciaenoBaHMsIX Ha MBIIIAX
MOKa3aHO, YTO Y JKUBOTHBIX C ACHUIIUTOM
CHUCTEMBl KOMIUIEMEHTa HaOomaercs Hel-
TpoHIINS U YMEHBIIEHNE CUCTEMHOTO BOCTIA-
JICHUS B JIETOYHON TKAHU HapsAy ¢ Oojee HU3-
KM YPOBHEM IHUPKYISIITUU BOCHATUTEIBHBIX
UTOKWHOB/XEMOKHMHOB.  AHa(UIaTOKCUHBI,
MPOAYLUPYEMBIE MPU ITOM IyTH, BBI3BIBAIOT
JNETPAHYISIUI0 TYYHBIX KIETOK, MHULUHUPY-
0T UUTOKWHOBBIA IITOPM, IOBBIIIAIOT CO-
CYIUCTYIO TPOHHUIIAEMOCTh U CIIOCOOCTBYIOT
OCTPOMY MOBPEXKICHUIO JIETKUX C Pa3BUTHEM
OTEKA JIETKUX U TAKEJION JbIXaTeIbHON HEAO-
crarouHocTH [3].

Ha coBpeMeHHOM 3Tamne U3y4yeHHs] aHTH-
TEJ03aBHCHMOTO YCWJICHHS WH(EKInHu mpen-
JlaraeTcsi UCIOb30BaTh HECKOJIBKO KilacCchupu-
KaIyi.
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B ogHO# U3 HUX yYUTHIBAa€TCS TUI KJIETOY-
HBIX PELENTOPOB MOHOLWUTOB M MakpoQaros,
C KOTOPBIMH TIPOUCXOJHUT B3aMMOJICHCTBHE
BHpYCa.

1. Tum perntenitopa C-ADE — koMIuIeMeHT-
OTIOCPEIOBAHHOE AHTHUTEI03aBHCUMOE yCHJIe-
nHue nHpexnun (complement-mediated ADE);

2. Tun peuentopa FcR-ADE — Heza-
BHCAIIlEE OT KOMIUIEMEHTa W CBSI3aHHOE C
Fc-penentopom ycunenwe wapexkmun (Fc-
receptormediated ADE).

OpHako TpU  pPa3BUTHM  aHTUTEN03a-
BUCUMOTO YycuwieHuss wuHpexknuu y BHY-
MH(UIUPOBAHHBIX JIIOJICH MPUCYTCTBYIOT 00a
tuna. Ha HawanpHBIX 3Tanax QopMmupoBaHus
narojoruyeckoro npouecca ADE peanusyer-
cs uepes cBs3biBanme ¢ Fe-perentopom (FcR-
ADE), moznHee mpoMCXOIUT MEPEeKITIoYeHne
Ha KOMIUIEMEHT-OMOCPEAOBAaHHBI MeEXaHU3M
(C-ADE).

Knaccudukanmsi, yduTsiBaromias marore-
HE3 Pa3BUTHA aHTUTEII03aBUCUMOTO YCHICHUS
HH(EKITNN IpeTycMaTpruBacT 4 BapruaHTa.

1. ADE nHa ¢oHe ceHCHOMIHM3aIUH, BBI-
3BaHHOH  MPEAIIECTBYIOMMM  HH(EKIHOH-
HBIM IIPOLIECCOM.

2. ADE 06e3 mpenmiecTByroIiei ceHCHOn-
T3,

3. ADE Ha ¢oHe ceHCHOMITHM3aIuH, BBI-
3BaHHOM BaKIIMHAIIHEMN.

4. ADE, pa3BuBaromascs B X0Je IMepcH-
CTHUPYIOIIEro HHPEKIHMOHHOTO npouecca [2].

Ponv ADE npu xoponasupychvix ungexyusix

Koponasupycsl — 310 PHK-conepxkamue
BHUPYCHI, BBI3BIBAIONINE PECIHPATOPHBIC 3a-
OoneBaHMS pPA3TUYHON CTENEHU TKECTH.
MHOXeCTBO KOPOHABHUPYCOB OBLIO BIIEPBbIE
00HapyXeHO y JoMalrHuX ntull B 30-X rogax
npouutoro Beka. OHU BBI3BIBAIOT Y )KUBOTHBIX
pecnupaTropHbIe, )KeIyI0YHO-KHIIIEYHbIE, He-
BpOJIOTHYECKHE 3a00JIeBaHUS W MATOJIOTHIO
rnedeHu. TONbKO CeMb KOPOHABHUPYCOB BBI-
3BIBAIOT PECIUpATOpPHbIE HHOEKIHUH Y Yeso-
BEKa, TPU U3 KOTOPHIX SBIAIOTCS MPUYUHOM
KpYIHBIX BCTIBILIIEK THEBMOHHUH B 2 1-M Beke:
SARS-CoV, MERS-CoV u SARS-CoV-2.

B xome m3ydeHust 3Toi TPyNIBI BO30YyIH-
tesieli B 80-e ToApl MOSBWIINCH COOOIIEHUS
06 ADE, pa3zBuBaromemcsi Ha ¢GoHE BUpyca
nHQPEKINOHHOTO TepuToHuTa Kouek (feline
infectious peritonitis virus, FIPV) — anb-
(ha-kopoHaBUpyCa, KOTOPHIM LIUPOKO pac-
MIPOCTPAaHEH CPeAH 3THX XHUBOTHBIX. OcoOm
C MaTepUHCKUMH AaHTUTEJIAMH WIIH ITOJTY4IHB-
mue BakuuHy nporuB FIPV moasepranuchs
JENCTBUIO BHUpyCa CHJIbHEE, YeM KOHTpPOJIb-
Hble HE CEHCHOMJIM3UPOBAHHBIE XHBOTHBHIE.
Coo0manoch, 4T0 HEHEUTPANH3YIOIIHE MO-
HOKJIOHANIbHBIE aHTUTena (mAbs) wimu pas-
OaBIeHHBIE HEWTpanm3ytonme mAbs poTuB

S-6enka FIPV ycunuBanu mpouecc, a oopa-
0oTka mAbs mpoTeMHOM A MpenoTBpallaia
ycuieHrne HHQEKINY B YCIOBUSX in vitro. AB-
TOPBI MCCIIENOBAHUS 3aKIIOYMIIM, YTO AHTU-
TeJa IPOTUB S-0ellka UTparoT ONpeAeeHHYI0
poiab B pazsutiu ADE npu nndekunn FIPV.
Kpome Toro, y 50% korek, mnacCUBHO UMMY-
HU3MpoBaHHBIX aHTU-FIPV anTnTenamu, pas-
BUBAJICSI IEPUTOHUT NP 3aPAKCHUH TEM XKe
cepotunom FIPV [4, 5].

B npouecce u3ydeHus sMuaeMUOIOTHYE-
CKOM CHTyallMu CTaJ0 H3BECTHO, YTO BHPYC
TSDKEJIOTO0 OCTPOTO PECHUPATOPHOTO CHHAPOM
(SARS), SARS-CoV, wucnons3yer aHTHOTCH-
3UH-TIpeBpamnanmui pepmeHT 2 (Angiotensin-
Converting Enzyme 2, ACE2) B xauecTBe
perienTopa JJisl TMPOHUKHOBEHHS B KIIETKY.
B mocnemyromeM TOSBIIMCH COOOIIEHUS,
yro SARS-CoV wunduumupoan uUMMyHHbIE
knerku, He uMmeromue ACE2. IlosmHee 3T0
ABJICHUE OBUIO CBA3aHO C AHTHUTEJIO3aBHCHU-
MBIM ycuieHueM uHbpeknun. [Tomoono ADE,
HaOmogaemomy mipu FIPV, Gomee BbIcOKast
KOHLIEHTpALMsl aHTUTEN K S-0eNKy HeWTpasu-
3oBasia SARS-CoV, B T0 Bpemst kak pa3bas-
JICHHBIC aHTUTeNa K S-OenKy yBeITMYUBAIU
nHpexunoHHocTh SARS-CoV, gero He HabmO-
JIaJIOCh IIPH UCIIOJIb30BAHUM AHTHHYKIIEOIPO-
TEHHOBBIX aHTUTEN. TakuM 00pa3oM, aHTHTEIA
K S-0enKky UrparoT BaKHYIO pOJib B Pa3BUTHHU
AHTUTENI03aBUCUMOT0  YCHJICHUS! HMH(EKIUH
SARS-CoV [6].

AHaJIOTHYHBIM ~ 00pa3oM, ClemyeT Cco-
0mrogare OCTOPOXKHOCThH NPH Tepalmuu MOHO-
KJIOHAILHBIMU aHTUTENIaMH. B 3KcnepuMeH-
Tax B psjie ClyuyaeB YCTaHOBICHO, 4TO MADbS
NPOTUB SMHUTONOB B PELENTOP-CBA3BIBAIOIIEM
momeHe (receptor binding domain, RBD)
B S-Oenke Bupyca SARS-CoV sBnstorcs 3a-
IIUTHBIMY, @ MADS, HarpaBJIeHHbIC Ha JPyTHE
snuToNBl, MOryT npuBectu K ADE [6, 7].

Bupyc OnmKHEBOCTOYHOTO — pecrupa-
topHoro cunjpoma (Middle East respiratory
syndrome, MERS), MERS-CoV, B kauectBe
peuentopa Iisl MIPOHUKHOBEHHS MCIOIb3YET
munentuammnenTtuaasy-4 (DPP-4). B uccrne-
JIOBAaHUW Ha KPOJIMKAX MPOBOJWIACH OIEHKA
BakuuHbl poTriB MERS-CoV nummyHOQOKY-
CHUpOBaHHAasi Ha LENBHBIA S-0€0K, TOCKOIb-
Ky Mpeanosiaraisoch, YTO OH MOTEHIUAIBHO
MokeT Be3biBaTb ADE. Pesynbrarel paGoThl
MOKa3aJIM, 4YTO HEHEUTpanu3yIouue aHTUTeIa
YCUIIMBAIH WHPEKIIUOHHBIH MPOIECC TPH T10-
BTOPHOM MH(UIIMPOBAHUHU TEM K€ BUIOM BU-
pyca. AHaJOTHYHO MACCUBHAsi UMMYHHU3aLUs
MHTAaKTHBIX KPOJIHMKOB CBIBOPOTKOIM OT CEHCH-
ommsupoBanHbix MERS-CoV ocobeit crio-
coocTBoBana passutuio ADE [6].

Henasuee wuccnenoBamme MERS-CoV
MOKa3ajo, YTO HEHTpalu3ylollne aHTUTea
(mAbs) xontaktupytor ¢ RBD anamormu-

EUROPEAN JOURNAL OF NATURAL HISTORY N6, 2022



HO CBs3bIBaHMIO ¢ perentopom DPP-4, u sta
CBSI3b BBI3BIBACT YCHIICHUE HH(eKiuu. B3a-
AMOJICHCTBHE  HEUTpaIM3yIOMUX  AHTHTEN
¢ RBD moxkeTr BbI3BaTh KOH(OPMAITMOHHEIE
M3MEHEHUs B S-Oellke, aHaIOTUYHbBIE B3aUMO-
JIEeHCTBHIO pelenTopa C BUPYCOM. AHTHTENA
mAb mnporus MERS-CoV (MERS-mAbl),
cBia3piBacTcs ¢ RBD, crabunmsupyer ero
Y BBI3bIBa€T KOH(OPMAIMOHHOE H3MEHEHHE
B S-Oenke, TeM camMbIM TmoaBepras S2' mpore-
ONUTHYECKOMY PAaCHICTICHUIO, aHAJOTHYHO
peuentopy DPP-4. TlomoOHble coobmieHus
obutn monyuensl npu SARS-CoV. CyOheii-
TpaJIM3yIOIIas WIK IPOMEXYTo4YHast 1032 mAb
MoxeT BbI3BaTh ADE. ABTOpBI A€NaoT BHIBO,
4TO0 B ycioBusx in vivo ADE MoxeT BO3HHKATh
B 3aBHCUMOCTH OT appuHHOCTH MADb, a Takxke
OT KOHIEHTpanuu aHtuten. CrenoBaTelbHO,
yT0o0BI cMsTunTh IpoOsiemy ADE, BbI3BaHHYTO
HelTpanu3yommMu mAbs, HEoOXOOUMO HC-
TOJIb30BaTh MADS WITH BaKIIWHBI, HaTleJICHHBIE
Ha S-0enok, oTruHbI oT RBD [8].

COVID-19 (COronaVlIrus Disease 2019) —
NOTEHIIMAIILHO TSDKENask OCTpas pecrupa-
TOpHAas WHQEKIUS, BbI3BIBACMAs BHUPYCOM
SARS-CoV-2 (Severe acute respiratory syn-
drome-related coronavirus 2). B HacTosmiee
BpeMs HET JIoKa3aTeiahcTB Toro, uto ADE Bo3-
aukaet npu uHpeknmn SARS-CoV-2, ogHako
CYIIECTBYIOT pa3InYHbIe THIIOTE3bl, OCHOBAH-
HbIe Ha TpeabIymux coobmeHusx o SARS
u MERS-CoV, a Tax:ke Ha HECKOJIBKUX HCCIIC-
nosaHusax ¢ SARS-CoV-2 in vitro.

AHTHTENa, KOTOpPBIE C BBICOKOW ad-
(¢buHHOCTRIO CBs3BIBaOTCS ¢ RBD S-Genka
SARS-CoV, Moryt mnpenorBpamiarh CBS3bI-
Banue Bupyca ¢ ACE2, TeM cambIM mpemnsr-
CTBySd NPOHHMKHOBEHHUIO BHpyca. bomee BbI-
cokoapUHHBIE HEUTPAM3YIOIIUE aHTHTEIa
Ja)ke B MUHUMAJIBHOW KOHIICHTpAIlMH MOTYT
MpeoTBpaIaTh WHOUIUPOBAHUE M IPETIT-
ctBoBath ADE. HenmaBHO OBIIIO yCTaHOBIICHO,
yro Oojee cuibHBIN oTBeT IgG aHTHTEN MpO-
TUB HYKJICOKAIICHHOTO O€lKa y MaIlMeHTOB
¢ COVID-19 npuBoauin k 3afepKKe KIHpEeHca
BHpPYCa M YBEIHUYEHHWIO THKECTH WH(EKINH.
Kpome Toro, 66u10 0OHAPYXKEHO, UTO Yy TaIln-
€HTOB ¢ OoJiee C1adbIM OTBETOM aHTHTEIN K HY-
KJICOKANCUIHOMY OeNKy HaOJonascs paHHUH
knupeHc Bupyca SARS-CoV-2. Cnenoarens-
HO, aHTUTEJA IPOTHB HYKJICOKAIICHIHOTO Oell-
ka SARS-CoV-2 MoryT OBITH HEHEHTpaIn3y-
IOMUMHA. DTH JaHHBIE TaKXXe CIOCOOCTBYIOT
BBIJIBIDKEHHIO TUTIOTE3BI 00 BOBMOXKHOCTH pas-
Butus ADE Bupyca SARS-CoV-2 [6].

Bupycsl, cBs3annble ¢ anTutenamu [gG, mo-
TYT MOTIOMIATHCS HMMYHHBIMH KJIETKAMH, TAKH-
MU KaK MOHOITUTHI, Makpodarn u B-xireTkamu,
obmamarormuvu  Fe-pertentopamMu. 3To TI0TVI0-
[ICHUE YBEIIMYUBACT BUPYCHYIO HArpy3Ky, BbI-
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3pIBasi TEM CaMbIM ycuiienne nHpekuuu. ADE
ornocpenyercs peuentopom Fcy, TImaBHBIM
obpazom CD32. HccrnenoBanue TMoKasao,
yto ADE Bupyca SARS-CoV He ucnons3yer
9HI0COMATBHBIA/TN30COMANTBHBIA ITyTh, KO-
Topelii ucnosin3yercss ACE2 Bo Bpemst HOp-
MaJbHOTO TpaHCIOpTa BHpyca B KJETKy. Ta-
KuM obOpasoMm, Bo BpeMmsi ADE ucnons3yercs
HOBBIM MEXaHW3M NPOHUKHOBCHHS B KIECTKY.
CD32a (axtuBupytouwmii moarun CD32) skc-
IPecCUpyeTCsl Ha aJIbBEOIIPHBIX Makpodarax,
M Kak Tonbko Komruiekc IgG-Bupyc B3ammo-
JIEHCTBYEeT ¢ 3TUM PELENTOPOM, MPOUCXOIUT
BBICBOOOX/IEHHE IPOBOCMAINTEIBHBIX LHTO-
KUHOB [6].

Mexanuszm ADE npu SARS-CoV-2 moxet
BBIIISIZIETH ClleAyromuM obpa3zoM. Komiuiekc
BHpPYC — aHTHUTENO (HelTpanusyroliee Win He-
HEUTpaIn3yIolIee ) CBA3BIBAETCS C PELENTOPOM
Fcy Ha nmoBepXHOCTM MMMYHHBIX KJIETOK, Ta-
KHX KaK MOHOLIMTHI MM Makpogaru, 4To mpu-
BOJUT K IIPOHUKHOBEHHUIO BUpPyca 0€3 y4acTHs
perienitopa ACE2. DTo ciocoOCTBYeT yBeln-
YEHUIO PETUTMKAIIUN U BHICBOOOXICHUIO BUPY-
ca. CeaspiBanue BUpycHoro antutena ¢ FcyR
MOXKET TaKX€ BbI3bIBATH NPOBOCHAIUTEIbHBIN
orBeT. Bupycnas PHK B snaocomax mnona-
et cur"an gepe3 Toll-momoOHEI pemenTop 3,
7 unu 8§, akTUBHUPYS KIETKY-XO35IMHA K BBICBO-
0O0XK/IEHUIO MPOBOCHAINTENIBHBIX HUTOKHHOB,
YTO MPUBOJUT K UIMMYHOIATOJIOTHH [6].

K coxanenuro, He Bce peaklUM cO CTO-
POHBl MMMYHHOH CHCTEMBI, pPa3BHBAIOILHU-
eci B OTBET Ha MH(MEKUHOHHBIN mpolecc
WIM BBEIEHUE BaKLUHBI, UMEIOT 3alIUTHBIN
XapakTep. YUYUTBIBast 3TO cienyeT 6ojee Tia-
TeNbHO pa3pabaTbiBaTh HAy4HBIE HCCIIEHO-
BaHUSl U CIOCOOBI BBISIBJICHUS BEPOSTHOCTH
Pa3BUTUS AHTUTEN03aBUCHUMOIO  YCHJICHUS
WHDEKINN, YTOOBI UCKIIOYHUTH JIOOYIO0 BO3-
MOXHOCTb yCyI'yOJ€HHS MaTOJIOTHYECKOIO
npouecca. C nensio cHmwkeHus pucka ADE
B SARS-CoV-2 cnenyeTr yuyuThIBaTh, YTO Ha-
LeJIMBaHUE Ha TIOJTHOPa3MEpHBIN S-0ejloK Mo-
ket BbI3BaTh ADE, B TO BpeMsi Kak UIMMYHO-
(boKycupoBaHNE Ha PELENTOP-CBI3bIBAIOLINH
MoTuB (receptor-binding motif, RBM) moxeTt
BBI3BaTh BBIPAOOTKY BBICOKOA(Q(QUHHBIX HEH-
TPAIM3YIOIINX aHTUTENA, KOTOPBbIE CIIOCOOHBI
npenoTrBpatuts ADE.
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B naHHO# cTaThe pacCMaTPHBAIOTCS TaKHE MaJOU3y4YCHHbIC POOIEMBI, KaK BIUSHAE CTPECCOpa Ha OPraHU3M
YeJIOBEeKa, a TAKKe 0COOCHHOCTH U OCOOEHHOCTH CTPECCOBBIX peakiuil. Ha ocHOBe aHanu3a HaydyHOW H ImyOiH-
LUCTHYECKOI JTHTEepaTypsl chOPMHPOBAIOCH OCHOBHOE HPEACTABICHHE O TOM, YTO CTPECCOBBIE (haKTOPHI MOTYT
OKa3bIBaTh KaK MOJIOXKUTEIBFHOE, TAK M OTPULATEIBHOE BO3/ICHCTBIE HA OPraHM3M 4YeloBeKa. B crarbe mpHBeaeHBI
HPUMEPbl BO3MOXHBIX CTPECCOBBIX (PAKTOPOB, PACCMOTPEHBI OCHOBHBIE ACIIEKThI 3HAYCHHS CTPecca U €ro BIMs-
HHE Ha aJIallTalHI0 OPTraHi3Ma K H3MEHSIOIIMMCS YCIIOBUSIM BHeNIHel cpensl. Ocoboe BHIMaHHE B JaHHOH paboTe
YACTICHO MeXaHU3MY (OPMHPOBAHHS OOIIEro afaNTalOHHOTO CHHAPOMA, I/I¢ MOAPOOHO OMMCAHBI OCHOBHBIC 9Ta-
Tbl, TaTOreHe3, MOP(HOIOrHYeCKUE MPOSBICHUS 1 UCXO/bl. B cTaThe onmcaHsl XapakTepHble 0COOCHHOCTHU BIMSHUS
THIOTaJIaMyca Ha pa3BUTHE OOIIEro aJalTaldoOHHOTO CHHIPOMA, a TAaKKe OCHOBHBIC MEXaHM3MBI ()OPMUPOBAHHS
CPOYHOIi amanTanuy. MccienoBaHue MO3BOIMIO YCTAHOBUTH COBPEMEHHBIC JAHHBIC O BAMSHHHU Pa3IHYHBIX TOPMO-
HOB (0COOEHHO IMIIOKOKOPTUKOMIOB M KaTeXOJIaMUHOB), OPraHHYECKHX BEILECTB M JPYTMX XUMUUYECKUX COeJMHe-
HUI Ha pa3BUTHE NATOJIOTUYECKUX COCTOSHUH. Oco0oe BHIMAHHE yIeIseTcsl ONMCAHHIO HEMOCPEICTBEHHBIX Me-
XaHH3MOB KayKJOTO PacCMaTPHBAEMOro mporiecca. B 3akiodeHue NpUBOAUTCS PsiJi IPUMEPOB, MOATBEPIKAAFOIINX
(haKT HEraTUBHOTO BO3/IEHCTBHS CTPECCOpPa HA OPTaHM3M, YTO JAOKa3bIBACT JBONCTBEHHOCTh €TI0 JACHCTBHUS.
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This article discusses such little studied problems as the effect of a stressor on the human body, as well as the
features and characteristics of stress reactions. Based on the analysis of scientific and journalistic literature, the
main idea was formed that stress factors can have both positive and negative effects on the human body. The article
gives examples of possible stress factors, discusses the main aspects of the significance of stress and its impact on
the adaptation of the body to changing environmental conditions. Particular attention in this work is paid to the
mechanism of formation of the general adaptation syndrome, which describes in detail the main stages, pathogenesis,
morphological manifestations and outcomes. The article describes the characteristic features of the influence of the
hypothalamus on the development of the general adaptation syndrome, as well as the main mechanisms for the
formation of urgent adaptation. The study helped to establish up-to-date information on the influence of various
hormones (especially glucocorticoids and catecholamines), organic substances and other chemical compounds on
the development of pathological conditions. Particular emphasis falls on the description of the direct mechanisms of
each process under consideration. In conclusion, a number of examples are given, confirming the fact of the negative
impact of the stressor on the body, which proves the duality of its action.
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Kapbepa, cembsi, myremecTBus WIM OT-
HOIIICHUA — BECbMa HeOI‘paHH‘-IeHHBIfI CITMCOK
(akTOpoB, CHOCOOHBIX BBHI3BATH CTPECCOBYIO
peaknuio opranu3ma. B ocoOble MOMEHTHI
TICHXOJIOTUYECKOTO WJIM YMOLMOHAIBHOTO Ha-
npsDKeHHs, OyIb TO Henast ropa He IOMBITOM
mocyAbl WiIH OO0JIe3Hb POJICTBEHHWKA, Opra-
HU3M IIBITACTCA HpI/ICHOCO6I/ITBCH K HOBBIM pe€-
aNusM CBOETO (PU3MOJIOTUIECKOTO COCTOSHUS,
BKJIIOYasi «KOHTPOJIBHBIM IyHKT» MO3ra — THU-
notanamyc. OmHaKo, caM cTpecc He Bcerna
IUIOX, paboTas 1Mo MPUHIHUITY aJanTallHOHHOTO
MEeXaHW3Ma, OpPraHu3M NPUOOpeTaeT yCToHIn-
BOCTh K BHEIIHMM YpE3BbIYaliHBIM (haKTopam,
YTO MOBBIIIAET €r0 BBIHOCIMBOCTb. Ype3mep-
HOE BIHUSHHE CTpecc-(hakTopa MOXET IpHBe-
CTH K IPOTUBOIOJIOKHOMY pe3ynbrary. Ecimu
CHJa CTpecca MpEBBIIACT aJaNTAlMOHHBIC

CIIOCOOHOCTH, TO BEPOSTHOCTH Pa3BUTHS Ka-
KAX-TH00 HapylmIeHWH (YHKIHMOHATBHOCTH
opranusma gocturaet noutu 100%. Bot mo-
4eMy BONPOC O BIMSHHMH CTpecca OCTaeTcs
aKTyaJbHBIM M C KaXIBIM TOJIOM BHHMaHUE
WccliefioBaTeNeil Ha TaHHYTO MPOOIEMY TOIBKO
ycunuBaetcs. Passutue amantanuu u Gopmu-
poBaHue 60Ie3HH — BOT OCHOBHBIE MTOCTYJIAThI
nanHoi crareu. Kak ato nmpoucxoaut? Uro sB-
nseTcs nepsonpuunHoi? K yemy MoxkeT mpu-
BecTH crpecc? OTBETH HA 3TH M JPyTrUe BO-
MPOCHI TOAPOOHO M3JI0KEHBI B TAHHOH padore.

Lens nccnenoBanust — IPOBECTH N3yUEHUE
XapaKTEPUCTHK CTPECCOBBIX (haKTOPOB U OIpe-
JIeJIeHue TIPUYUHHO-CIEJCTBEHHBIX  CBs3ei
paccMaTpuBaeMbIX SBICHUH M 3aKOHOMEpHO-
CTeH MpoIeccoB afanTalliy U Jie3aJalTaluq,
paccMoOTpeTh cranuu (GOPMHUPOBAHHS OOIIETO
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alaliTAllMOHHOI'O CUHZPOMA, OIPENEIUTh BO3-
MOJKHBIE UCXOJIbI AAANTALUH IIPU YPE3MEPHOM
BIIMSIHUM CTpecc-(haKkTOpoB.

MaTepnam)l U METOAbI UCCTICAOBAHUA

OCHOBHBIM MaTepuajoM HCCIIETOBAHUI
OBIT aHamW3 HAyYHOH, ITyOIHITMCTHYCCKOH,
y4eOHOH M CIpaBOYHON JjuTeparypsl. Mc-
MI0JIb3yEeMbIe METONbl — NPOBEJICHUE aHKEeTH-
pOBaHUA TPYIIBI JIUI C IEIBI0 ONpEaeICHUS
WX CTPECCOYCTOMYMBOCTH, a TaKXKe aHalu3,
CHUHTE3 W CpaBHEHHE MAHHBIX, IONyYEeHHBIX
P U3yYE€HUU MATEPHUaJIOB NCCIEAOBAHUS.

Pesyabratsl ucciienoBanus
U UX 00Cy:KIeHue

«Crtpecc — 310 apoMar U BKyc ku3HH. [lo-
CKONIbKY CTpecc CBfi3aH C JIIOOOH JesiTenb-
HOCTBIO, M30€XaThb €ro MOXeT JHIIb TOT,
KTO HHMYEro He Jenaer» — TOBOPHI OCHOBO-
MONOXKHUK yueHus: o crpecce [anc Cernbe.
On BriepBbIe c(hpopMyIpoBall yueHHe O CTpec-
ce, MPU ATOM YKa3al, YTO CTPECC SBIAETCS
4acThl0 OOIIEro amanTalMoOHHOTO CHHIPOMA
(OAC). Yto MBI moapazymMeBaeM 1oJ] TEPMUHOM
«ctpecc»? Ilpexne Bcero, 3T0 COCTOSHHUE Op-
raHusMa, GopMupyroleecs B pe3ynbTrare Jei-
CTBH Ha HETO KaK BHEIIHMX, TaK U BHYTPEHHUX
(axTopoB, mpuyeM MpUpoAa STHX (PAKTOPOB
nMeeT pasnuuHyro astvonoruto. ['anc Cenbe
0003Ha4YMII CTpecc KaK HecneUu(pUIecKyro pe-
aKIMIO OpraHu3Ma Ha JIo0yto Harpysky [1, ¢.7].
B koHeuHOM cueTe, 3TO IPUBOIUT K obecrede-
HUIO OpraHW3Ma OTPEeNICHHBIMUA PEeaKIIsIMU,
KOTOpBIE CITIOCOOHBI MOBBIIIATH PE3UCTEHTHOCTD
OpraHu3Ma u MojiepKarb FTOMeocTas.

ATEHTBI, KOTOpBIE CIIOCOOHBI CIPOBOLIH-
POBaTh NAaHHYIO PEAKIMIO HAa3bIBAIOTCS CTPEC-
copamu. OCHOBHOE UX 3Ha4€HHE — IOBBIIIE-
HUe TpeOOBaHMS K OPTaHU3MYy, YTO MPUBOIUT
K HapymeHHo KOoM(OpTHOro CyliecTBOBa-
Hud. VHTepecHo, 4TO B KayecTBe cTpeccopa
MOTYT BBICTYNaTh HE TOJBKO BO30YyXAaroIIue
HeraTuBHbIC (DAKTOPBI, TaK KaK MbI IPUBBIK-
JM acCOLMUPOBATh CTPECC C OTPHULATEIbHOI
SMOLIMENW, HO U mo3uTHBHbIE. Hampumep,

pagoCTh WM CMEX TOXE MOTYT SIBISTh-
Csl CTpPEeCCOpaMu, TMOCKOJNBKY OpTaHU3M JaeT
OTIPEJIENICHHYIO PEAKIIUIO B IPUHIINATIE HA JTIO-
onre m3meHenus. 'anc Cenbe B CBOEH KHHTE
«Ctpecc 6e3 gucTpeccay mucai Cleayrolee:
«bonbmias cnocoOHOCTh K MPUCTTOCOOICHHUIO,
WJIM aJIalTalluu,- BOT YTO JIEJIa€T BO3MOXKHBIM
JKU3Hb Ha BCEX YPOBHSX CIIOXKHOCTI.

Yacto MM B COBPEMEHHOM MHUPE YEJIOBEK
nmoaBepraeTcs BIUsHUIO crpecca? K kakum
MOCJIE/ICTBUSAM TPUBOAUT JUIUTEIBHO -
cTByoIIee pasapaxeHue? UToObl OTBETUTH
Ha JJaHHBIE BOIIPOCHI, OBLIO TPOBEICHO OHJIAHH-
aHKETUpOBaHUE, B xoae koroporo 2500 ue-
JIOBEK [TalM OTBETHI HAa TIEpEUeHb BOIIPOCOB
(Tabmuma 1), ¢ 1enpio onpeneieHus MoaBep-
’KEHHOCTH HaCelleHHs CTpecc-(haKkTopam.

Ha ocnoBanumn IMOJMYYCHHBIX JAaHHBIX,
MBI MOXEM YTBEPXKIaTh, YTO TOIABISIONIASL
9YacTh OIPOIICHHON TPYyNIBl JIUI] JOBOJIEHO
YacTO MCHBITHIBAET HA ce0e BIMSHUE CTpecc-
(dakTopoB. 3aMeTHM, YTO HAWOOJNBIIUN TIPO-
LCHT OIMPOUICHHBIX J'II-OI[Cﬁ 3aHUMAKT CaHTBU-
HUKH (Tabnuia 2), KOTOPhIe XapaKTePU3yTCs
KaK >KHMBBIC, TIOJBIDKHBIC M YPaBHOBEIICHHBIC
JUYHOCTH. XOJEPUKH KaK W CAHTBUHHUKHU
YCTOHYHBEI K OCTPOMY, HO HE YCTOWYHBBHI K XPO-
HUYECKOMY CTpeccy. MelraHXOIUKH TOMaatoT
B TPyHIly pHCKa OT Jt000W (hopMmbl cTpecca.
Kareropusi onpoImeHHBIX JHI, OMpeaeIuia
CBOM CTpecc KaK «XpOHHYECKHI», YTO U IO-
BJIVSIIO HA TIOJTYYCHHBIE PE3YJIbTaThI.

Iloce aHanmm3a pe3ynmbTaTOB, 3TOW JKE
TPYIITIE JTUIT OBLIIO TPEIOKEHO IaTh COOCTBEH-
HYIO OLIEHKY CBOEH CTPeccOyCTONYHNBOCTH, OT-
BETHUB Ha Psi JPyTrux Bompocos (Tabmuma 3).

B xone ompoca BBISICHMIIOCH, YTO OOJb-
IIMHCTBO JIFOJICH HE YMEIOT KOHTPOJIHUPOBATH
CBOE COCTOSIHHE BO BpeMs CTpecca, BCIYECKH
BO3/IEICTBOBATH HAa HETO, TO €CTh YMEHBINATh
BIIMSIHUE CTPECCOpa, WIIM K€ MOBBIMATh cOO0-
CTBEHHYIO PE3UCTEHTHOCTB. IIpu 3TOM, B Kade-
CTBE TIABHBIX (PAKTOPOB cTpecca B OOJBINMH-
CTBE CJIy4aeB, OIPOIICHHBIE OTMEYall CTPax
niepes] Oy Iy M, MBICTH O BO3MOXHBIX HETIPH-
SATHOCTSX ¥ OOJBIIYIO HATPY3KY HAa OPTaHMU3M.

Taoaumna 1
IToaBep:KEHHOCTh OPraHU3Ma CTPECCOBBIM (haKTOpam
Bompoc Orser Ha Ckopee na | Cxopee HET Her
Tlo3UTHBHEIN T BBI YEIIOBEK? 9% 8,77% 4,9% 77,33%
Jlerko 1y BEI BEIXOAUTE U3 ce0s? 7, 66% 78,98% 6,56% 6,8%
HepBHuyaere i BbI, BRICTYIIAs ISP TyOTUKOI? 13,7% 5,88% 2,74% 77,68%
Bprl wacto ucneiThiBaeTe crpecc? 10,36% 77,66% 5% 6,98%
JIOBOJIBHBI JTM BbI CBOCH JKU3HBIO? 6,65% 9,53% 78,24% 5,58%
BbI TPEBOXKUTECH M0 IMyCTAKAM? 12,91% 6,07% 3,5% 77,52%
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Taoauna 2
Tun TemnepaMeHTa
Tun TemnepameHTa IIporeHT oT 00IIIeTo YKCIIa OMPOIIEHHBIX
Xomnepuk 6,72%
CaHrBHHUK 80,92%
Menanxonuk 6,62%
drermMaTuk 5,75%
Taonuna 3
CaMooIIeHKa CTPECCOYCTOMIMBOCTH
Orser Yacto Wnorna Penko Huxorna
Bormpoc
Kak gacto BbI 4yBCTByeTE CeOsl «HEPBOZHBIMY? 10,74% 7,85% 4,07% 77,34%
Kaxk gacTo BBl B cuitax KOHTPOJIMPOBATh pazapakeHue? 9,57% 9,32% 3,95% 77,16%
HaCKOHLKO ‘(I)aCTO HerI/ISITHOCTI/I BBIBOJAT Bac U3 8,98% 76,92% 4,38% 9,81%
paBHOBecCH

Y GoNBIIMHCTBA OIPOIIEHHBIX JIFofiei (64%)
OTIPEIENISIOTCS XPOHUYIECKHE 3a00JIeBaHusl, Ha-
npuMep, s3Bbl, THIIEPTOHUS U T1. Ha ocHoBa-
HUH DTOTO, MBI MOXKEM CJIeJIaTh BBIBOA O TOM,
YTO XPOHUUECKHN CTPECC BBIIENSAETCS KaK OAUH
13 IIaBHBIX (aKTOpoB (POPMHUPOBAHUS TATOJIO-
I'MH, TIOCKOJIBKY BBI3BIBAET HCTOLICHHUE pe3ep-
BOB PETYIISTOPHBIX MEXaHU3MOB [2, c.7].

OnHako 3amMeTWM, 4TO Ui (OPMHUpPOBA-
HUS CTPECCOBOH peakiiy Cujia areHTa He OKa-
3bIBa€T CYIIECTBEHHOrO BiusHMS. KiroueBoit
MOMEHT 3aKJII09aeTCsl B IPEIbSIBICHUH K Opra-
HU3MY HOBBIIICHHBIX TPEOOBAHUI, XOTS TaKUe
(haKTOpHI KaK, HapUMEp, TPOIOIKUTENLHOCTB,
MHTEHCHBHOCTb, YaCTOTa JIEHCTBUS CTpeccopa
OyIyT OMNpenemnsiTh BBIPAKCHHOCTH OTBETHOM
peakuuu opranuszma [3]. CTOMT y4HUTHIBAThH
1 TPUCTIOCOOHUTENBHBIE BO3MOXHOCTH CaMOT0
OPraHU3Ma, €r0 PE3UCTEHTHOCTb.

JesaTensHOCTh  CTPECCOBBIX  (pakTOpoB
UHIYLUPYET pPa3BUTHE TaKOTO IIPOSBICHUS
kak OAC, T.e. 00IIEro agarnTaMOHHOIO CHH-
apoma. Ilox 5TUM CTOMT MOHMUMATH Pa3BHTHE
psina HecriequpUIECKUX MEXaHU3MOB IIPHUCIIO-
co0OJIeHNs1, HAallpaBJICHHBIX HAa YCTPAaHEHHE pa3-
IpaXUTENST U O0JerYyeHne OOIIero CoCTOSHUS
opranmsma. Eme B 1925 rony, Oymyuu ctyneH-
tom, [.Cenbe OTMETHII OOIIHOCTH CUMIITOMOB
pu GopMUPOBAHUH PA3TUIHBIX 10 3THOIOTUH
U KmHHUKe Oose3Her. OH caemnal BEIBOA O TOM,
YTO 3TH CHUMITOMBI HOCAT Hecneuupuueckuit
W aanTuBHBIN Xapakrep. C 1eibio MoJATBEepK-
JICHUs1 CBOEH TUIOTE3bl, OH HayaJl MPOBOAUTH
9KCIIEPUMEHTHI Ha JKUBOTHBIX, MOPCKHUX CBHH-
Kax, MOJABEpras UX CHJIBHBIM Pa3IpaKUTEIsIM,
HammpuMep, CHJIBHO HMOHIKEHHOH TemIepary-
poH, NeHCTBUEM siia WIIM DIIEKTPUYECKUM TO-
koM. Ilocne wero ¢opmupoBan maromoroana-

TOMAYECKHN aHain3 >KUBOTHOro. Ilo wmrory,
OH TIPUIIEN K BBIBOAY O TOM, UTO XapakTep
pasnpaxuTens He BIUSET HAa (OPMHUPOBAHUE
peakuuu, KoTopas SBISETCd B IEPBYIO Ode-
pens, nmpucrnocobutensHoi. Tak BHepBhIe ue-
JIOBEYECTBO 3aroBOpHIIO 00 00mieM aganTany-
OHHOM CHHJpOME.

ApnanTtanys MpOUCXOJIUT B ONPEAETICHHON
MOCJIEZIOBATEIbHOCTH B 3aBHCHUMOCTH OT Xa-
pakTepa AEUCTBYIOIIETO (aKTopa, COCTOSHUS
OpraHu3Ma, BEIWYMHBI €ro (PYHKIHOHAIBHBIX
pe3epBoB[4]. MTak, OCHOBOIOJOXHUK BBIIE-
U TP OCHOBHBIE cTamamm pa3Butus OAC:
CTaaus TPEBOTH — ABJsieTCs nepBoii [5]. B atoT
MOMEHT TMPOUCXOAUT (HOPMHUPOBAHHE CAMOM
ajlanTanyi, TO €CTh BBIPa0OTKa MPUCIOCO-
OneHui, a Taxke mpolecca MpHUBBIKaHUA [6].
OpraHu3M HauuMHAaeT OCYLIECTBIATH AKTUB-
HYI0 MOOWIHM3aui0 COOCTBEHHBIX PECYpPCOB,
4TO OyIeT COMpPOBOXKIATHCS YTHETEHHEM TEX
peakiuii, KOTOpbIe B MOMEHT JEHCTBUS CTpEC-
copa MMEIOT MEHbIlIee 3HaYeHHe. YTHETEHUe,
HamnpuMmep, MHUIIEBAPEHUS WU pEreHepaluu.
CKopocCTh pa3BUTHUS afaNTally 3aBUCHUT OT KO-
JIMYECTBa yXKe UMeroumxcs pesepsos. [Ipu yce-
JIOBUM WX JOCTaTOYHOCTH MPHCIIOCOOIEHUE
pa3BUBaeTCsl OBICTPO. AMANTAIMOHHON Iesi-
TEIbHOCTBIO OpraHu3Ma YIPaBISIOT HEPBHbIE
U TyMOpPaJbHBIE CTPYKTYPBI, OCYIIECTBIISIO-
IIME CBOIO JESTEIBHOCTD Yepe3 Psill peLenTo-
POB: 3KCTEPOPELENTOPbl, HHTEPOPELETITOPHI
npu ydactud aQepeHTHBIX MyTel nepenadu
curHana. JlokazaHo yd4acThe LEHTPAIbHBIX
HEPBHBIX CTPYKTYp B ME€XaHU3Max aJanTaluy,
pacronararomuyxcd B KOpe TOJIOBHOIO MO3ra
(I'M), perukymsipHo# popmanuu u TuMOHUYe-
CKOM cucteMe. AHAJIU3 HEPBHBIX U TyMOPAJIb-
HBIX BIMSIHUH — OCHOBHAS 33]a4a 3THX CTPYyK-
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Typ. B pe3ynsrare ananuza, copmMupoBaHHbIit
oTBeT Oynmer mepenaBaTbcs —CIEHHUATIbHBIM
opranaM-muineHsM. llocnenHue, cormacHo
KKIOMY KOHKPETHOMY CTpEccopy, OyayT
(hopMupOBaTh T€ OTBETHBIE PEAKIINU U HECIIEII-
upUUECKUe TPOSBICHUS, KOTOPHIC CBSI3aHBI
¢ ero xauectBoM. Kak ormeuan cam I.Ceinbe,
MMEHHO 3TU TPOSBJICHHUSA ONPEAEISAIOT CYI-
HOCTBH OOIIETO aJanTalliOHHOTO CHHAPOMA.

3HauuTEeNBHYI0O poONb B (QopMHpOBa-
ann OAC wurpaer IEHTPaIBHBIH HEHPOIH-
JIOKPUHHBIA OpraH, COYETAIOIUN HEPBHYIO
1 TYMOpaJbHYIO PEeryiaslud — TUIOTajJaMmyc.
Ora CTPYKTypa, IPHU HATHYUHN Pa3APaAKUTEI,
HauWHAeT KOPPEKTUPOBaTh MeETaOONINYeCcKre
MIPOIIECCHI, TOPMOHAIBHBIA BBHIOPOC M TIOBE-
JIEHYECKHNE PEaKIMH, TeM CaMbIM, T€HEpUpPYs
paboty Bcelt ctpecc-cucteMsl. [lpu aktuBa-
LMY TIEPEHNX U CPEHUX siJIep TUIoTanaMyca
OyZeT IPOUCXOANUTH BHICBOOOXKICHHE PETYIIH-
PYIOILIETO CeKpeTa B BUE PEIU3HHT-(PAKTOPOB
u nubepuHOB. Hampumep, BBICBOOOXKICHHUE
anpeHokoptukorpomaoro ropmona (AKTI)
U3 TmepeaHero runodusa Npy aKTHUBAIMM Ta-
PaBEHTPUKYJSIPHOTO A1pa NepeaHel 1oiu TH-
rotrajamyca IOCpPEICTBOM JAEHCTBUS KOPTH-
kxotpormH-puim3uHr-ropmona (KPT'). [lanee,
AKTI' Oymer cTuMymupoBaTh >KEJIE3UCTHIE
KJIIETKA HAANOYEYHUKOB, YTO COIPOBOXK/aA-
eTCsl BBIJICNIEHHEM HMH TIIIOKOKOPTHKOUIOB
(I'K) — ruznpokopTH3oHa M KOPTHKOCTEpOHA.
Yro xe Kacaerca 3agHeld gonu runodusa,
TO pa3ipakeHUe STOW ero 4actu OyHeT IpH-
BOJIUTH K TIOBBIIIEHNIO aKTUBHOCTH CHMIIATH-
KO-aJjpeHaoBOi cuctemsl. CremoBareisbHo,
OyIeT MpOUCXOOUTHh YBEIHUEHHE KOHIEHTpa-
LMK HOpaJpeHalIMHA U aJipeHaiHa B KPOBH,
YTO BIEYET 32 OO0 HAKOIIJIICHUE KaTeXoJIaMu-
HOB (KX) B KpoBEeHOCHOM pycIe.

Takum o00pazoM, MOXHO CHENarh BHI-
BOA O TOM, d4YTO (OPMHPOBAaHWE 3aAIIHUTEHI
OT JIEHCTBHS CTPECCOBOTO (paKTOpa HaYMHAET-
Csl C «TOPMOHAIILHOTO TOKCHKO3a», 00YyCIOB-
JICHHOTO aKTHBAIMEeW TUIOTaIaMo-runodu-
3apHO-HaamoueuHnkoBoit cucremel (I'THC).
Onnako, 3ametnM, 49to I. Cenmpe XOTh M 3a-
kpermn 3a [ THC 3Banme Bemymiero MexaHms-
Ma B Pa3BUTHU CTpPeEcca, HO He 00O3HAYMII €ro
KakK €JMHCTBEHHBII BOZMOKHBIN MEXAHU3M.

AKTUBUPOBaHHBIA  TEPEIHUN  THUIOTa-
JaMyc, TaK K€ CIOCOOCTBYeT BBIpaDOTKe
BazomnpeccuHa. IlociaenmHuid, sBisercs ¢ak-
TOpPOM, CIIOCOOHBIM HHIYIHPOBATH KOPTHUKO-
nuOopyrH u nosbIeHne KoHneHTpanuu AKTT.
Breime  ykazanHele  (paKTOpPBl  yCHIIMBAIOT
nerctBue cummnaruyeckoit HC mpu ctpecco-
BOM COCTOSIHHH.

OnmonaHple MENTHIB OKa3bIBAIOT yTHE-
Taroliee AeUCTBUE Ha KaTeXOIAMUHBI, CHHXKAas
UX BblJeNeHue. JlaHHBII MeXaHU3M OIocpe-
JyeTcsl yepe3 aKTUBAIMI0 TOPMOHOB aJI€HOTH-

noduza u runotaiamyca. [lociennue B cBOO

ouepenb, YrHETAIOT JCSTENbHOCTH  KOPBI
HA/IIOYEYHUKOB.
Ilo coBpeMeHHBIM J[aHHBIM, B pa3BH-

THU CTPECC-PEAKIINH HE UCKITIOYaeTCs yIacTHe
[JIFOKaroHa, MpOoayLUPYEMOTO IMOJ BIUSHUEM
KarexoJaMuHOB. OIHAKO 3aMeTHM, 4YTO W3-
ObrTouHoe Hakoruienue KX Biusier u Ha WH-
CYJIMH, YTO COIPOBOXKJIAETCS CHI)KEHUEM €ro
KOHIIEHTpaluu. B kagecTBe CTUMYIsATOpa BHY-
TPUKJIETOYHBIX TPOIECCOB BBICTYMAIOT MOHBI
KaJpL¥sl, MUTPUPYIOIIHE U3 KOCTH B KPOBb
Onaromaps JACHCTBHIO MapaTropMoHa, IMOBBI-
HIAIOUIETOCs MPU cTpecce. 3aMeTHM, 4TO IO-
MHUMO BHIIIIE TIEPEUUCIICHHBIX CYIIECTBYET eIl
PS4 MEXaHW3MOB Pa3BHUTHS CTPECC-PEaKIIHH,
KOTOpBIE 10 KOHIIA HE M3Y4YEeHBI WM TOABEp-
rarorcsi CoMHeHuto. Hanpumep, BIusiHUE TUpe-
OTPOIHOTO TOPMOHA, HHTEPIEHKWHOB, aHTHO-
TEH3UHA U .

Hauano craguu tpesoru B passutiuu OAC
COBIMAJIaeT C MOMEHTOM Havalla AeWCTBHUS pa3-
IPaKUTEIST 1 MOXKET TIPOIOIKATHCS OT IIECTH
4acoB JI0 IBYX CyTOK. THTEHCUBHOCTD U Xapak-
TEPp TCUCHUSA AOBOJILHO BapI/Ia6eJ'H)HI)I 1 3aBHU-
CSIT OT CHJIBI U TIPOJOJDKUTEIBHOCTH ACUCTBHS
pasapaxurens. [lepBas cramus mpeacTaBiseT
€000 BCTPSICKY BCETO OpraHu3Ma, YTO COIpPO-
BOXKIAETCA CHIKCHHEM €ro CONPOTHUBISIEMO-
cti. OnacHOCTh MOJOOHON pEeakIud COCTOUT
B TOM, YTO HaJM4He YPEe3MEPHOro cTpeccopa
MOKET MPHUBECTH K Tubenu opranu3ma. JlaH-
Hyto craguto [ Cenbe pazgenun Ha nBe ¢a3bl:
II0Ka ¥ MIPOTHUBOIIIOKA.

IlepBas aza wHambonee omacHa, TakK
KaK yrpose IOABEPKEHBI BCE KU3HEHHO BaX-
HBIE CUCTEMBI, IIPH 3TOM MPOUCXOTUT HOPMU-
pOBaHHE TAKUX MATOJOTHYECKUX IPOLECCOB
KaK Pe3KO pPa3BHBAOIIASCS THUIIOKCHS, THIIO-
TEepPMHUS, HApPYIIAETCsS COKPATUTENbHAS aKTHB-
HOCTh MBIIIEYHONW TKaHW, CHIDKEHUE YPOBHS
IJIIOKO3bI B KPOBH, TO €CThb MOXHO T'OBOPUTH
0 TOM, YTO KaTaboJIM3M MpeodiaiacT Ha/l aHa-
OonmsmoM. 3ameTuMm, 4To Ha (popMHpOBaHHE
BEHIIIIE TEPEYHCICHHBIX PEaKIMii OopraHu3Ma
CYIIIECTBEHHOE BIMSHUE OKA3bIBAET MOBHIIIICH-
Hasi BBIPa0OTKa KaTeXOJaMHUHOB M TJIIOKOKOP-
TuKkon0B. OJTHAKO, HApSLy C THIEPCEKpenu-
eit 'K, akTuBupyroTCs mpoleccsl yTUIU3aluu
TOPMOHOB TKaHSMH, B CBS3H C YeM, OPraHU3M
MPOIOIKAET UCTIBITHIBATH HEOCTATOK TaHHBIX
BemiecTB. Ecii opranmsM eie nMeeT pe3epBHl,
CITOCOOHBIE OOECIICYHNTh CKOPYIO amamnTalluio,
To ¢aza moka cMmeHsercs Ha (azy KOHTp-
mioka. Bropas dasa, 3a cueT KOMIIEHCATOPHOM
TUNEepTPOGUN KOPbl HAANOYEYHUKOB OyaeT
obecrnieunBarh opranm3M Hepocratonmmu ['K,
KOHIIEHTPALNsI KOTOPHIX B KPOBU TMTOBBICHUTCS.
Ecmu peiictBue crpecc-dakropa Oyner ciabo
BBIPOKEHHBIM, TO ()a3a IIOKa MOXKET BOBCE
OTCYTCTBOBATh.
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Kontp-mox  paccMmarpuBaeTcsi  CKOpee
Kak TmepexomHas (aza OT cTaguu TPEBOTH
ko BTOpo# craguu paszsutuss OAC — ycToi-
YUBOCTH (PE3UCTEHTHOCTH). Bpems HacTy-
IUICHWA JTAHHOW CTaJAWHd HACTyMaeT B TOT
MOMEHT, KOTJa aJanTaIys COu3MeprmMa ¢ Ipo-
JOJKAIONTUMCST BIUSIHUEM cTpeccopa. Hauu-
HaeT (OpMUPOBATBHCA YCTOWYMBAS aJarlTaIlMs
K JIEHCTBHIO cTpecc-(paKTopa, 4TO COMPOBO-
JKIAaeTcs JTMKBUAANEH TPU3HAKOB, XapaKTep-
HBIX JJISl CTaguHl «TPEBOTW» WU COIPOTHUBIIAC-
MOCTh OpPTaHHM3Ma CTAHOBUTCS BBIIIIE HOPMEI,
IIpU Y€M, HE TOJBKO IO OTHOIIICHHUIO K OCHOB-
HOMY areHTy, HO U K JAPYTUM Pa3IpakUTEIIsIM.
3aMeTHM, 4TO B JaHHYHO CTaJIUI0 HECKOIBKO
HA3MEHSIETCSl SHAOKpUHHBIN craryc. IIpomon-
JKaeTcsl BEIpaOOTKa TaKUX TOPMOHOB KaK TITIO-
KOKOPTHKOUIBl U KaTeXOJaMUHBI, ICHCTBUE
KOTOPBIX HAIPABICHO HAa CHIDKEHUE CEKPEIUU
HWHCYJIUHA MOJDKEIYJOYHOU JKeNe30H U MOBBI-
[IeHHE YPOBHS TIIOKAaroHa. XOTS CEKpeIus
MIEPBBIX JBYX CTAHOBUTCS MEHEe BBIPaKEH-
HOW MO CpPaBHEHUIO CO CTaJ M€ TPEBOTH.
B cragum pe3sucTEHTHOCTH TaK K€ OTMEYAIOT
noseiieHne cekpeunu CTIT u mpomaxtuHa.
Hauunaercst ¢opmupoBanue crenupuuHbIX
peakuui, XapakTepHBIX I OMpEeIeIeHHOTO
BHIa cTpecc-hakropa.

ITo okoH4YaHUU BTOPOW CTAJAMHU BO3MOXKHO
(hopMupoOBaHUE IByX OCHOBHBIX HCXOJIOB: HOP-
Malu3alus BCeX M3MEHEHU OpraHu3Ma mocie
MpEeKpaIIeHus] JEHCTBUS CTpeccopa WU Ke
(hopMupoBaHUE 3aKIIOYATENBHON CTaAnH 00-
[IeTo afanTaliOHHOTO CHHApPOMAa — WCTOIIEe-
HUS, TIPY yTpaTe aJanTallOHHBIX BO3MOXHO-
crel opranusma. [Ipexnae Bcero, peub Mouer
0 KOpe HaJIOYEUHUKOB, IMOJIBEPrarOIICCs
arpouu, YTO JENAaeT HEBO3MOXXHBIM BHIpa-
0OTKYy TOPMOHOB U COOTBETCTBEHHO COIIPOBO-
JKIAaeTcs YTHETEHHEM CHMIIATO-aIpEeHaIoBOM
CHUCTEMBI, M KaK pe3yJabTaT —OTCYTCTBHE pPeaK-
1My Ha Mo0bie cTpeccopkhl. [Ipeobmamaromntue
BEIECTBA B JAHHOMW CTaUU — MUHEPAI-KOPTHU-
KOHUJIbI, YTO SIBJISICTCS OAHUM U3 OTIUYMI cTa-
JTUH VICTOIIIEHUS OT CTaanuy TpeBoru. Hamimane
MOCJIENHEN CTaluu SBJSAECTCA OTHPABHOU TOU-
KOM Tepexojia CTpacc-peaKiiy B MaToJIoTHIe-
CKO€ COCTOSIHHE.

Kax yxe TOBOpUIOCH BBHIIIE, UMEHHO
DJIIOKOKOPTUKOUBI UTPAIOT KIIOYEBYIO POJIb
B pazButuu amgantanud. CnocooHocts ['K
MOBBIIIIATh MOOWIM3ANAI0O W  PaCIpPEnelsiTh
JHEPreTUYecKue pecypchl OpraHu3Ma, OcCy-
MIECTBISIETCS. Yepe3 UX BIUSHHUE HA TCUCHBb —
ctumymsiius irokoHeoreneza. KX u I'K un-
THOUPYIOT BIIMSHUE WHCYJIMHA, TEM CaMbIM
CIOCOOCTBYIOT TIOBBIIIICHUIO YPOBHS TITFOKO3bI
B KpoBHU. [/laHHBIE TOPMOHBI TaK K€ Y4acTBY-
0T B MHIYKIIUN PEaKIUil JUTIOIN3a U BBICBO-
OOXICHUS XUPOBBIX KIETOK W3 jemo. MHbBI-
MH CJIOBaMH, MPOUCXOAUT HAKOIUICHHE BCEX
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T€X BEIIECTB, OHOXMMHMYECKOE OKHUCICHUE
KOTOPBIX TIO3BOJIIET OPTaHU3MY BOCIIOIHUTH
SHEPreTUYEeCKUe  3arparbl, HaIpaBICHHBIE
Ha JUKBUAANHIO cTpecc-pakTopa. OmgHaxo,
onoxumuaeckue dpdexter 'K u KX Ha 3TOM
HE OT'paHUYUBaIOTCA.

[MMIOKOKOPTUKOWABI  TPUHUMAIOT — OOJb-
I0¢ y4acTue B MeTabONMYEeCKUX MpOoIeccax,
HampuMep, TaKUX KaK aKTUBAIUs OeIKOBOTO
pe3epBa opraHu3Ma 3a C4eT CHHTe3a pepMeHT-
HBIX OETTKOB M3 aMHHOKHCIIOT, 00pa30BaBIIIHX-
cs B pe3ynbTare katabonnsma. Cyxasi cocyapl,
TOPMOHBI PErYJINPYIOT HAMTPABJICHUE TOKA KPO-
BU K OpraHaM, HEMOCPEJICTBCHHO Y4YaCTBYIO-
MM B afanrtanui. Hakomnmenue B KpoBH KHC-
Jopona Toxke He obxomutcs 6e3 BmusHug K.
KarexomaMuHBI Tak e y4acTBYIOT B ajariTa-
IUOHHBIX PCAKIUAX, HO 3aME€THUM, YTO UMCHHO
I'K ctumynupytotr padory KX. B pesynsrare
YCHUIICHUS CUHTE3a NIEYEHOYHBIX SH3UMOB, BBH-
Iy BITUSTHUSI TOPMOHA, TIOBBITIIACTCS JE3UHTOK-
CcUKaroHHas (yHKIus redeHu. [loBbimenHas
KOHLIEHTPALUs TIIOKOKOPTUKOMAOB M KaTHXO-
JIAMUHOB COTIPOBOXKJAETCS HAKOIUIGHUEM HO-
HOB KaJIbLIUA B KJIICTKE.

OpnHako, GOPMHPOBAHUE CTPECC-PEAKIIUU
He sBISETCS aOCONIOTHO TIOJOKHUTEIHHBIM
MOMEHTOM, XOTh W YBEIMYUBAET PE3UCTEHT-
HOCTh OpraHusma. MHorma dpe3mepHOe BIH-
SHUE Pa3pakalolIuX areHTOB TpaHCHOpPMU-
pyeT ajanTallMOHHYI0 PEaKlUi0 B PEaKIHIo
noBpexicHus. «boNe3Hn ananTanum» — Tak
I'. Cenbe 0003Haumn nanublii peHomeH. Takoe
MIPOSIBIICHHWE — II€Ha, KOTOPYIO TUIATHT Opra-
HU3M 3a 00pb0y C (aKkTopamu, MPOIyITUPYIO-
UMM CTPECC.

Cam Cenbe yka3bpIBasl Ha TO, 9TO OOJIE3Hb,
KaK [aTOJIOTMYECKOE COCTOSHHE, BO3HUKACT
B pe3yJIbTare yTparhl KOHTPOJISI HAJ| aJarTaiu-
eil. IIpu 3TOM, B KQU€CTBE OCHOBHOI'O YCIOBHUS
rmaToreHe3a OH 0003HaunI NeHUIHT, HHAYE TO-
BOPS, UCTOIICHUE alalITAllUOHHHBIX PECYPCOB.
B cBs3u ¢ BrIlIe NEPEYNCIICHHBIM, MBI MOXXEM
0003HAUUTH CIEAYIOUIMK BOIIPOC: TOYEMy 3a-
IIUTHAS PEeaKIHs MPUBOAUT K MATOIOTHH?

DTO MOXHO OOBSICHUTD C TOUYKH 3PEHHUS 110~
BBIIIEHHOW KOHIIEHTPALINH TITIOKOKOPTUKOH OB
U KarexosamMuHOB. Ha ¢oHe uero Bo3HHKaeT
CrmasM COCYIOB, YTO MHIYLUPYET KpOBOTEUE-
HUS B CIIM3UCTYIO U MOJICIU3UCTYIO 00OJIOYKHY.
B pesynbrare 3T0r0 BO3HUKAET UIIeMHS, TIepe-
pacTaromias B oOIMHUpHEIH Hekpo3. [Ipu sToM,
yKa3aHHBIC TOPMOHBI OyIyT CIIOCOOCTBOBATH
U3BABJICHUIO JaHHBIX O6pa30BaHHI7[, YTO U BJIC-
4éT 3a co00l pasnuuHble (OPMBI TATOIOTHYE-
CKHUX COCTOSIHUIA.

Kpowme Toro, 'K u KX ycunuparot peakiuu
nepekrcHoe okucienus mumuaos (I10JI), B pe-
3yJBTaTe KOTOPHIX 00pa3yercs Macca TOKCHY-
HBIX BCUICCTB, HAIIPUMEDP, aJIbACTUABI, CITMPTHI
WJINn KETOHBI. HepequL MOCJICAHUX ITOBPCIK-
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JmaeT ocoObie (DEPMEHTBI, KOTOPHIE CBSI3bIBA-
0T pa3iIMYHbIC BEIIECTBa HA MeMOpaHaX. DTo
MIPUBOANT K HAPYIICHUIO MEMOPaHHOTO TPaHC-
IOpTa W, COOTBETCTBEHHO, THOEIN KIETKH.

[TOJI n BaMsSHUE TOKCHHOB C(HOPMHPOBA-
JI1 KJIFOUEBOE 3BEHO narore’esa. Yuensie [.B.
I'ynkun, B.A. bapaboii u npyrue, noxasanu
3TO, UCHOJB3Ys B KAYSCTBE METONA JICUCHUS
AHTHOKCHU/IaHTHBIE JICKAPCTBEHHBIE CPEJICTBA.

[loBBIIeHNE YPOBHA JKHPOBBIX KOMIIO-
HEHTOB B KpPOBH, BBHAY MOOMIN3ALMU >KHPa
U3 JIeT0, TaK >Ke CIIOCOOCTBYET pPa3BUTHIO
psifa TAaTONOTHYECKUX TPOLECCOB: KHPOBas
IUCcTpodusl eUYeHH, TOBBIICHHOE TPOMO000-
pa3zoBaHHe, pa3BHTHE TUNEPTOHUYECKOH 00-
ne3Hu. /{eno B ToM, 94TO paspymieHue JTUMHI0B
COTIPOBOXKIACTCSI 0O0pa30BaHMEM CBOOOIHBIX
JKMPHBIX KHCJIOT — PE3EPBHBIX JOHOPOB DHEP-
run. JlanHbIi mpoiecc TpeOyeT ITOCTaToYyHO-
ro KHCJIOPOIHOIO O0ecIleueHHs, 4To He BO3-
MOJKHO TIPH CTPECCOBOM peakluu OpraHu3Ma.
B wurore, mpoucXomuT HAKOIUIEHWE JKHPHBIX
KHCIIOT ¥ (DOPMUPOBAaHUE CBA3AHHBIX C 3THUM
MaToJIOTUil.

JlokazaHo, uTo muMQpouHas TKAHb TaK JKe
MoJ(BEpKeHa BIUsAHUIO Turepnponykiuu ['K.
OpraHu3M UCTIBITHIBAET YyTHETEHUE UMMYHHUTE-
Ta, CHIDKEHHE MEXaHU3MOB 3alHUTHL. YacTo 310
MOJKET MPHUBOANTH K TpaHC(HOpMAINH KIIETOK,
MHOI/IA B 3]I0KaY€CTBEHHBIE HOBOOOPA30BaHUSI.

rJIIOKOKOpTI/IKOI/IILI)I ABJIAIOTCA IIPOTUBO-
BOCHAJIMTEIBHBIMI TOpMOHaMu. Bocnanenue
HamnpaBJIeHO, TPEXJe BCEro, Ha OrpaHu4e-
HUE pacTIpOCTpPaHEHHs] NMATOTeHHOTO areHTa,
TO €CTh HOCHUT 3aluTHBIN Xapaktep. ['K, yrae-
Tasi JaHHBIN Oapbep, CIOCOOCTBYIOT TeHepaI-
3aIUy UHPEKIUHY.

3akaouenue

B pe3yjibTaT€ aHajlru3a JIMTCPATYPHBIX
JaHHBIX I10 HpO6J'I€MC CTpeCCa U aJanTanuvu,

Y NPOBEJICHHOTO OHJIAWH aHKETHUPOBAHMS, aB-
TOPBI NIPULLJIM K BBIBOIY, UTO BIMSHHE CTPECC-
(akTopa He ABiIAETCSA OMHO3HAYHBIM. C OTHOM
CTOpPOHBI, OH MPUBOJIUT K HNOBBILICHUIO a/Iall-
TallMM OpPTaHW3Ma, 9TO, 0e3yCIIOBHO, TOBOPUT
0 €ro HOJIOKUTEJIbHOM BIMSIHUM HA OPTaHU3M.
C npyroil CTOpOHBI, Ype3MEpHOE CHIIBHOE
WJIH JK€ IPOAOKUTEIILHOE BO3ICUCTBHE CTPEC-
Ca UCYEPIIBIBACT BCE BO3MOXKHbBIE aJanTalliOH-
HBIE PECYPCHI OpraHN3Ma, TEM CaAMBIM CIIOCO0-
CTBYSl Pa3BUTHIO MATOJOTMYECKUX COCTOSHUM.
Ha nannbiif MOMEHT U3BECTEH LIENBINA PAJT pa3-
JIMYHBIX 3200JICBaHUIA, B KOTOPBIX CTPECC SB-
JISETCS TJIABHBIM ATHOJIOTUYECKUM (PaKTOPOM
WIN XKe ycjaoBueM mnartore”esa. [Ipumepamu
TakuX 3a00JeBaHUU SABISIOTCS Pa3IMIHBIE
XpOHUYECKHEe HWH(MEKINH, PacCTpOiCTBA IH-
IIEBOTO TOBEIEHUS, OPYKCU3M, THIICPTOHHYC-
ckasi 0OJIe3Hb, IICOpHAa3, S3BEHHBIA TaCTPUT,
KOJIUT U MHOTHE JIpPyTHE.

Cnucok IuTeparypsl

1. Tanbeprenos C.O., Tan6eprenoB T.C., CoseroB b.C.
OyHKIMOHATBHBIE B MeTabonnueckue 3QPEKThI CHMITATO-aape-
HaJIOBOW cucTeMbl U crpecc. M.: Akanemus EcrectBo3Hanus,
2019. 138 c.

2. KypzanoB A.H., 3a6onorckux H.B., Kosanes /I.B.
OyHKIMOHANIbHBIE pe3epBbl opranu3Ma. M.: Axagemus Ecte-
crBo3HaHus, 2016. 96 c.

3. Bepemaruna A.A. Ctpecc: NpUYUHBL, CIEACTBUS, 3aIlU-
Ta // Borpockl 3koHOMUKH W ynpasieHus. 2016. Ne 5.1. URL:
https://moluch.ru/th/5/archive/44/1579/  (mara  oOpamieHus:
15.12.2022).

4. HaseinoBa H.O., Kean O.B., Uepemymnukosa W.N.
[Ncuxodu3noIOrnIecKre AacrmeKTsl agaNTaldd Yy CTYACHTOB
pasHbIX coumanbHbIx rpymn / CoBpeMeHHbIe IpoOIeMbl HayKU
u obpaszoBanus. 2015. Ne 5. URL: https:/science-education.ru/
ru/article/view?id=22542 (nara obpamenus: 15.12.2022).

5. BacumbeBa JI.O. ®usnyeckue ynpakHEHHs Npo-
TuB crpecca // Monopoii yuensiid. 2021. Ne 20. URL: https:/
moluch.ru/archive/362/81116/ (nara obparuenust: 15.12.2022).

6. l'opmamaukos B.A., Ocun A.Sl. O6pa3oBanue u 310po-
BbE CTYJIEHTOB MEAMLHMHCKOTO Koyutemka. M.: Akagemus Ecre-
crBo3Hanus, 2009. 395 c.

EUROPEAN JOURNAL OF NATURAL HISTORY N6, 2022



53

YK 338.512

AHAJIN3 ®POPMUPOBAHUA CEBECTOUMOCTH
KAIIUTAJIBHOI'O PEMOHTA U MOAEPHU3ALIUN
KEJE3HOJOPOXHOI'O ITIYTHU

Kapramosa O.A.
Cubupckuil eocyoapcmeennwill yrusepcumem nymeiti coooujernus, Hosocubupck,
e-mail: bellepersone@yandex.ru

B craree 0003HauEHBI OCOOCHHOCTH M OCHOBHBIC MPOOIEMBI (POPMHUPOBAHUS CEOECTOMMOCTH KaHUTAIBHO-
IO PEeMOHTa 00BEKTOB MH(PACTPYKTYpPBI HKEIC3HOAOPOKHBIX NPEANpUATHil. B 4acTHOCTH, B cTaThe PacCMOTPEHO
BIIUSIHUE Ha (OpMHUpOBaHHE CeOECTOMMOCTH PEMOHTa O0OBEKTOB HH(PACTPYKTYPHI MPUMEHIEMBIMU METONUKAMU
pacrpesieseHns HaKIagHbIX pacxofoB. IToka3aHbl OCHOBHbIE ACIIEKTHI ONTUMH3ALNN CTPYKTYPhl CEOECTOMMOCTH
00beKTOB peMOHTa. B cTaThe 1aHa OLEHKA aKTyallbHOH METOIMKE TMOKOTO pacipesieIeH s HaKJIaAHbIX PaCXO/0B,
MIPUMEHSEMOI! Ha MPENPUATHAX XKEIE3HONOPOKHOTO TPAHCIIOPTA, CIIECIUATH3UPYIOMINXCS Ha 03[0POBICHUH 00b-
eKTOB HH(PACTPYKTyphl. KiTt04eBHIM MOMEHTOM CTaThH SIBISCTCS aHAIN3 MPUMEHSICMbBIX METOMHUK PacIIpeIeICHHs
HAKJIaJHBIX PacXoioB pH GOPMUPOBAHHHU CEOECTOMMOCTH OOBEKTOB peMOHTA. Tak *e B CTaThe paccMaTpPUBAIOTCS
OCHOBHBIC JICMEHTHI 3aTPaT, OTHOCAIIHMECS K MPSMBIM M HaKIaTHBIM pacxonaM. IIpoBeneHHbIN aHamn3 cebecTon-
MOCTH OOBEKTOB PEMOHTA MO3BOJISIET CACNATh BBIBOJ, YTO NMPHMEHsSEMasi B aHATH3UPYEMOM IPEINPUITHH METO-
JIMKHM TUOKOTO pacrpesiesieHus 3aTpar ¢ IPUMEHEHHEM 00bEeMHBIX MOoKa3arejeld paboThl NPEINpPUATHS B KayeCTBE
6a3bl JUIS paclpesieNieHus, UMeeT psi] MOJIOKUTEIBHBIX aCleKTOB, HO TaK e HY)XKIAeTCsl B COBEPIICHCTBOBAHUY
1 YCTPaHEHUH BO3HHKAIONINX OTKIOHCHHUH. BBISBICHHBIC B XO/IC MMIOTHON JKCILTyaTali HEAOPAOOTKH CHCTEMBI
HE IO3BOJISIOT MAKCHMAJILHO ONTHMH3HPOBATh CTPYKTYPY CeOECTOMMOCTH MPOBOAUMBIX PaOOT MO KalUTAIBHOMY
PEMOHTY 00BEKTOB HH(PPACTPYKTYPHL.

KiioueBble ci10Ba: peMOHT BepPXHEro CTpoeHus MyTH, (JopMupoBaHHe ce6eCTOMMOCTH, HAK/IATHbIe PACXOIbI,

¢opmupoBanue 3aTpar

ANALYSIS OF THE FORMATION OF THE COST OF CAPITAL REPAIRS
AND MODERNIZATION OF THE RAILWAY TRACK

Kartashova O.A.

Siberian State Transport University, Novosibirsk, e-mail: bellepersone@yandex.ru

The features and main problems of the formation of the cost of capital repairs of infrastructure facilities of
railway enterprises are outlined. In particular, the influence on the formation of the cost of repair facilities by
the applied methods of overhead distribution is considered. Aspects of optimization of the cost structure of repair
facilities are shown. The assessment of the current methodology of flexible allocation of overhead costs at railway
transport enterprises specializing in the rehabilitation of infrastructure facilities is given. The key point of the article
is the analysis of the applied methods of distribution of overhead costs in the formation of the cost of repair facilities.
The analysis of the cost of repair facilities allows us to conclude that the methodology of flexible cost allocation used
in the analyzed enterprise has a number of positive aspects, but also needs to be improved. The shortcomings of the
system identified during the pilot operation do not allow to optimize the structure of the cost of the work carried out

on the overhaul of infrastructures as much as possible.

Keywords: repair of the upper structure of the track, cost formation, overhead costs, cost formation

B ycnoBmsix Bce Oonee ycuimBaromieics
KOHKYPEHILIMM Ha DPHIHKE, BaXXHBIM (DakTOpoM
SIBIISIETCSL [IPUMEHEHHWE MaKCUMalbHO c0a-
JTAHCUPOBAHHOM CTOMMOCTH BBIITyCKaeMOIO
npoaykra (ycimyru). OmHOW W3 BasKHEHIINX
COCTaBJIIOLINX IUITAHUPOBAaHUs OU3HEca SIBILS-
eTcs KaJlbKyaupoBaHue cedbecroumoctu. Kaue-
CTBEHHOE KaJIbKYJIMPOBaHHE Ce0eCTOMMOCTH
npoayKuuu (yciyr) BeAeT K NPUHATHIO BEp-
HBIX YIIpaBJIEHYECKUX pemeHui [1].

PykoBonuteneil nmpennpusTus UHTEpECY-
€T, U3 4Yero CKJIAIbIBAETCS] CTOMMOCTH IPO-
M3BOJICTBA M peaN3allvs BBITyCKaeMOW Mpo-
nykiuu (okaspiBaeMoil ycmyru). Ilpu atom
BCce OOJIBIIYIO J0JII0 B CeO0ECTOMMOCTH 3a-
HUMAIOT KOCBEHHBIE (HAKJaIHBIE) PACXOABI.
JaHHYI0 TEHACHLHUIO MOXXHO OOBSICHUTH BCE
0osiee MHTCHCHUBHBIM IIEPEXO0IOM OT PYYHOIO

Tpyda K aBToMarusupoBaHHOMY. IlyTh aBTO-
MaTu3aluu 1mpon3BOoACTBa HECIIPEMCHHO BEACT
K YBEJIMYCHHIO JIOJIM 3aTpar Ha oOecreyeHue
TEXHOJOTUYECKUX TPOIECCOB, B OTINYUU
OT MpSIMBIX 3aTpar Ha caM MPOIECC MPOH3-
BOJICTBA. [IOMHMO 3TOr0 HEYKIIOHHO pPAacTeT
MOTPEOHOCTh B OTCJICKMBAHUU H3MCHCHUH
B MOTPEOHOCTAX pbIHKA, ONMEPATHBHO pearu-
poBaTh Ha 3TH M3MEHEHUs, 4TO TPeOyeT pac-
MIMPEHUS WHXXEHEPHO- TEXHUYECKOTO, YKOHO-
MHUYECKOTO IITaTa COTPYAHUKOB. TeM caMbIM
BCE OCTpEe BCTaeT BOMPOC 00 000CHOBAHHO-
CTH U KOPPEKTHOCTH paclpeiesicHUs HaKJal-
HBIX pacxXxoaoB MEXAY OTACIBHBIMHA O6T)eKTa-
MH IPOU3BOACTBA. PaccMoTpuM M CpaBHUM
METOJIUKH paCIpeie]IeHUus] HaKJIaJIHBIX pac-
XOOB MpH (OPMHUPOBAHUHU CEOECTOMMOCTH
KalmMTaJIbHOTO pPEMOHTa OO0BEKTOB HH(pa-
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CTPYKTYPHI KEIEe3HOMOPOKHOTO TpaHCIIOPTa
Ha TpUMEpPE MNPEANPHUATUS, BBIIOIHAIOIIETO
BCE BHJIBI KaTUTAIHHOTO PEMOHTA M BEpXHe-
TO CTPOCHHUS MY TH.

OCHOBHOW 3amadeil MpeAnpusaTHs, Ha OC-
HOBAaHUU KOTOPOTO ITPOBOJAMTCS aHAIIN3, SIB-
JSIETCS BBIIIOJIHEHWE BCEX BHUJIOB PEMOHTA
U PEKOHCTPYKIUHM (MOICPHM3AIMU) KEIe3-
HOJIOPOXKHOTO TYTH, pabOT MO YKJIaJKe BEepX-
HEro CTPOEHUS IyTH MAITUHU3UPOBAHHBIMHU
KOMIDIEKCAMH B YCTAaHOBIEHHBIX 0O0BEMax
C BBICOKMM KaueCTBOM Ha OCHOBE BHEApE-
HUS TPOTPECCUBHBIX TEXHUYECKUX CPEACTB
U TEXHOJIOTHH.

Llenpto HACTOSIIETO WCCIENOBAHUS SIB-
JSETCSI PacCMOTpPEHUE CTPYKTYpHI cebecTon-
MOCTH KamUTAJIBHOTO PEMOHTA >KEJIEe3HOIO-
POXXHOTO TYTH, BJIMSHUE Ha (OPMHPOBAHHE
ce0eCcTOMMOCTH TPHUHIUIIOB pacIpeeIcHus
HaKJIaJHBIX PACXO/OB.

MaTepI/IaJ'lbI U METOAbI UCCJICAOBAHUA

AHnanu3 (DUHAHCOBOM W CTaTHCTUYECKOM
1 aHAJUTUYECKOH OTYETHOCTH CTPYKTYpHOTO
MOAPA3AEICHUS 110 PEMOHTY >KEJIE3HOIOPOXK-
HOTO TIyTH.

Pe3ynbrarhl uceae1oBanmus
U MX 00Cy:KIeHue

Jns IpuUHATHS TpPaBUIBHBIX U CBOEBpE-
MEHHBIX YIPAaBICHUECKHUX PEIIEHUH B yCIo-
BUSIX COBPEMEHHOH SKOHOMHKH HEOOXOIMMO
YUUTBIBaTh MAcCy aclekToB. B uncie nmpoumnx
HE MAJIOBaXXHYIO POJIb WUTpaeT U cebecTou-
MOCTbH NPOW3BOANMON MPOAYKINHU, OKa3bIBae-
MBIX YCIIYT.

B coBpeMeHHBIX yCIIOBHUAX PHIHOYHOM KO-
HOMHKH, BCE YCHIMBAIOIICHCS KOHKYPEHLUH
OYCHb BAYKHO NPHUBECTH CBOM IPOIYKT K Mak-
CUMaJIbHO COaJTaHCHPOBAaHHOHW CTOMMOCTBIO
U KauecTBOM. YacThlO IUIaHWPOBaHUs OU3HEca
SIBIISIETCSL  KaJIbKYJIMPOBaHUE CEOECTOMMOCTH.
I'pamoTHOE KanbKyIMpOBaHHE CEOECTOMMOCTH
MIPOLYKTa HEM3MEHHO BEIeT K NPaBUIbHBIM
YIPaBICHUYECKUM PELICHUSM.

[TonsiTHEe CE6ECTOMMOCTH C TOUYKH 3PEHUS
HOPMAaTUBHOTO PETYIUPOBAHUS MPAKTHUYECKH
HUYEM HE 3aKpeIuieHo. EnMHCTBEHHBIM HOp-
MaTHBHBIM JOKYMEHTOM, B KakoH-TO Mepe
perIaMEeHTHPYIOLIMM ce0eCTOMMOCTh KaK Io-
Kazartens, sBisiercs [lonokenue no Oyxranrep-
ckoMy yuery «Pacxonpl opranmzauum» IIBY
10/99 (nanee — IlomoxeHue), yTBEPIKICHHOES
npukazom Mungunaa Poccun ot 6 mast 1999 rona
N 331 (B pen. ot 6 anpens 2015 ) [2].

Ucxonst u3 HopMm pmanHoro Ilonoxenus
ce0eCTOMMOCTh MOJKHO OIPENEIUTh KaK pac-
XOIBl IO OOBIYHBIM BHJAAM JESATEIHbHOCTH.
[Ipu »TOM pacxomaMu MO OOBIYHBIM BHIAM
JIeATEIbHOCTH MPU3HAIOTCS PacXO/ibl, CBSI3aH-

HBIC C M3TOTOBJICHUEM U MPOAAXKEH MPOIyK-
WU, TPHOOPETEHUEM U TPOAaKEH TOBAPOB .
TakuMu pacxofaM¥ Tak)Ke TMPHU3HAIOTCS pac-
XOJIbl, CBSI3aHHBIE C BBITIOTHEHNEM PadoT, OKa-
3aHueM ycuyr [3].

YroOBl TMOHSTH CYIIHOCTH CE0SCTOMMO-
CTH TMPOJYKIIMH, HEOOXOAUMO 3HATh HE TOJIBKO
13 KaKUX 3JIEMEHTOB OHA COCTOUT, HO M OT YEro
3aBUCHT €€ BEITMYHMHA 10 KaXKIIOW CTaThe 3a-
Tpar. UeM netanpHee OyIeT pa3iokeHa cebe-
CTOMMOCTH TI0 DJIEMEHTaM, TeM OO0JIbIIe MBI OY-
JIeM 3HaThb 00 3TOM DKOHOMHYECKOM SIBJICHUHU
u 6onee 3(pPEKTUBHO YNPaBIATH MPOLECCOM
ee opmupoBaHUsL.

HeoOxoguMo oTMeTHTH, 4YTO cebecTou-
MOCTh Ha €IMHUITYy TPOIYKIINH HAMPSIMYIO 3a-
BUCHT OT JIOJH JIOPOTOCTOSIIHNX, TPYIOEMKHX
Y MaTepHaJOEMKHX BUIOB PEMOHTA.

[ToMHMO MPSAMBIX MTPOU3BOICTBEHHBIX Pac-
XOJIOB, HAMpPSIMYK) OTPaKaeMbIX Ha OOBEKTHI
pEMOHTa, HE MaJlOBAXKHOE 3HAYCHHE HMEIOT
HakJagHele pacxomsl. OTpakeHHE TPSMBIX
pacxo/i0B Ha OOBEKTHI PEMOHTA PETYIIUPYETCS
yCTaHOBJICHHBIMU HOpMaTuBaMu (Qonn orura-
ThI TPy/la OMPEACTIACTCS HOPMUPOBAHHBIM 3a-
JTAHUEM, pacXoil MaTepHaliOB- TEXHHKO-HOP-
MHPOBOYHBIMH KapTaMH M POEKTHO-CMETHOM
MoKyMeHTanuer). Takue pacxombl Kak aMOPTH-
3aIMOHHbBIE OTYHCIICHUS, PACXOJIbI Ha 3JIEKTPO-
SHEPIHUI0, MPOYHe M IMPOYHE MaTepUallbHbIE
pacxojibl yYUTHIBAIOTCS HA HAKIAJHBIX CTa-
ThAX W SIBISIFOTCS MOCTOSHHBIMHU. [lpm 3TOM
OHH pacTIpeelsoTCs Ha ce0eCTOMMOCTh BBI-
TTOJTHSEMBIX PadoT.

Uto6b1 pa3obpaTh W TOHATH TOPSIOK
ydeTa HaKJIaJHBIX PacXoloB M0 00bEKTaM Ka-
MUTAIBHOTO PEMOHTA, PEKOHCTPYKIUHU (MO-
JIEPHU3ANNM) ¥ CTPOUTENHCTBA OOBEKTOB
WHQPACTPYKTYPHI JKEITE3HOAOPOKHOTO TpaHC-
opTa, HEOOXOMUMO OOpPaTHUTHCS K METOIMKE
PaBHOMEPHOTO y4YeTa HAaKIQJHBIX pPAaCXOJIOB
1o 00beKTaM KalnuTaIbHOTO PEMOHTA, PEKOH-
CTPYKIIUU (MOJCPHM3AIMH) U CTPOUTEILCTBA
(mamee — MeTtonuka).

CormtacHo MeToauke 06a3oi 1uis pactpene-
JIEHWsI HAKJIaTHBIX PACX0/I0OB HAa CETMEHTHI pac-
NpE/IeIICHUS SBIISIOTCSI IPUBEJCHHBIC KUJIOMeE-
TPBI HA pEMOHTHO-ITyTEBbIE paboTHI [4].

Paccmorpum  pacmpenenenue  3aTpar
Ha ipuMepe GOPMUPOBAHUS CTOMMOCTH OJHO-
ro 00beKTa PeMOHTa B TAOIHIIE.

Kax BumHO W3 mpumepa, K MPSMBIM pac-
X0JlaM, OTpa)kaéMbIM Ha OOBEKT PEMOHTA
OTHOCATCS HENOCPEJCTBEHHO  MaTepHalbl,
UCIOJIb3yEMBIC B XOJIC PEMOHTA M TPOYUE Ma-
TEepHAILHBIC PACXO/Ibl, CBSI3aHHBIE C BHITIOIHE-
HUEM pabOT CTOPOHHHUX OpTaHu3aIui (B COOT-
BETCTBUH C JIOTOBOPAMH HAa OKa3aHHE YCIIYT),
CBSI3aHHBIX HAIPSAMYIO C BBIITOJTHEHUEM PadOT
Ha KOHKPETHOM Y4acCTKe PEMOHTA.
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Pacnpenenenne pakTHYECKHX pacXol0B Ha YCIOBHBIM OOBbEKT PEMOHTA dJIEMEHTaM 3aTpatr
M0 KallUTaJIbHOMY PEMOHTY 0OBEKTOB HH(PACTPYKTYphl Ha HOBBIX MaTepuaiax

B npAmMble pacxoabl

npsmMble pacnpegensemble pacxons

HaKMagHble pacxobl

Cmpykmypa pacnpedenenus pacxo0og
6 paspese 21eMeHmos 3ampam no 00beKmy
KanumaibHO20 PEMOHMA HA HOBbIX MAMEpUanax

[IpsMble pacxompl, Takue Kak 3aTpaTbl
Ha OIIJIaTy TpyAa MPsIMOTO MPOU3BOJCTBEHHOTO
MEepCOHANa, OTYUCIICHHS HA COLMAIbHBIE HYX-
IIbl, BCIIOMOTATeNbHbBIE MaTepHalibl, TOIUIUBO,
amopTu3alysg OOBEKTOB OCHOBHBIX CPEICTB
(Ipon3BOACTBEHHOE 00OPYIOBAaHHE, MAIIHHBI
¥ MEXaHH3MbI), IPOYHE U MPOUYNE MaTepHalb-
HBIE 3aTPaThl, C paclperensIeMbIX cTaTei, (hop-
MHUPYIOTCSl Ha OTHEJIBHBIX TEXHHYECKHX CTa-
TBSIX U OTPAXKAIOTCS OOBEKT PEMOHTA IIyTEM
pacnpeneneHus CTaTUCTHYECKUX MTOKa3aTeNeH.
Yuer 00mexo3sMHCTBEHHBIX, OOIIETIPON3BOI-
CTBEHHBIX PaCXOJI0B, PACXOJIOB Ha COJEpKaHUE
anmnapara ynpasJeHHsl OCYIIeCTBISIETCS Ha Ha-
KJIaJHBIX CTaThsX 3aTpar.

Pacxomp! mo anemenTam, pyo.
OTumnc-
Bun sarpar @OT | “enms |Marepu-| Tomma- | O, M3 | AMopTH- | o |
Ha COIl. aJIbl BO OHEPIrus 3anus
HYXIbI
Ipsmsbie pacxomsl | 0,00 | 0,00 (296,977 0,00 | 0,00 [6,665] 0,00 | 0,00 | 303,642
[Ipsimbie pacnipene-
JIACMBIC TO CTATM-1 )4 731 | 4 286 | 1,250 | 0,798 | 0,00 |0,101| 3,413 |0,870| 25,449
CTUYCCKHM I10Ka3a-
TCIISIM
Haxnanmueie 7,649 | 2,155 | 1,245 | 0,388 | 0270 |0,992 | 1,619 |1,945| 16,264
pacxonbl
Hrtoro 22,380| 6,441 (299,473| 1,186 | 0,270 |7,758| 5,033 |2,815| 345,355
Pacnpez[eneHI/Ie K€ HAKJIaAHBIX PACXOOOB
] IIPOU3BOAUTCS B JIBa dTala:
25 449 16'264' - Ha HepBOM oTari¢ HaKJIaIHBbIC pacxom)l
'7(y ! 5% pacrupeiensoTcs MEXAy CerMEHTaMH pac-
0

NpeAeICHUs MPONOPLUHUOHATBHO TOJOBBIM 00b-
€MaM B IPUBEJCHHBIX KHJIOMETPax;

- Ha BTOPOM 3Tane GopMHUpPOBaHUs BHYTPH
CErMEHTOB PACIpEleNCHUs OCYIIECTBIISETCS
pacnpeseneHre HakIaIHbIX PacXOA0B Coryac-
HO TpaBHiaM, yka3aHHbIM B llopsiike Bene-
HUS pa3felbHOro ydeTa JOXOJO0B M PAcXO/I0B
CyOBEKTaMH e€CTeCTBEHHBIX MOHOIIONHUH B ce-
pe KeNe3HOAOPOKHBIX EPEBO3OK [4].

Jl1sl HamIAHOCTH PacCMOTPUM CTPYKTYPY
(dbopMupoBaHH CTOUMOCTU 00BbekTa. CTpyK-
Typa paclipesielIeHHs] pacXoioB B pa3pese dJe-
MEHTOB 3aTpaT MPECTaBIECHA Ha PUCYHKE.

KanuranbHblii peMOHT Ha HOBBIX MaTepH-
anax SIBJISETCS] MaTepUaJIOEMKUM MU TPYIOEM-
KHM BHJIOM peMoHTa. IIpu BeInonHeHnH paboT
Hapsly ¢ pyYHBIM TPYIOM 3aJeiiCTBOBaH CIie-
HAAIU3UPOBAHHBIA CaMOXOAHBIM MOJBUKHOU
COCTaB W aBTOTPAKTOpHAasl TEXHUKa. JlaHHbIC
pacxosl ABJSIIOTCS MPSIMBIMH M OTPaXKaloTCs
Ha OOBEKT PEMOHTA IIyTEM PpaCIpelesICHHS
CTaTUCTUYECKMMHU IOKa3zatensimMu. Pacnpene-
JICHWE TPSIMBIX paclpenesieMbIX pPacXoIoB
HaMpsIMyIO 3aBHCHUT OT MPHUBEACHHOTO 00beMa
paboT oObeKTa.

[lono6nas pabora UMeeT Ce30HHBII Xapak-
Tep. OmHAKO MOCTOSIHHBIE pacxons! HOpPMHUPY-
I0TCS ©KEMECSIYHO M IPU 3aKPBITHU (PUHAHCO-
BOTO TIeproia (MECSIII) BKIIOYAIOTCSI B COCTaBE
cebecTonMOCTH padoT, BBITIONHEHHBIX HWMEH-
HO B oTyeTHOM miepuoze. o 2020 roma Ga3oit
UL pacrpeneleHuss HaKIaIHBIX PacXoioB
ABJSUINCH TpsiMble pacxoabl. JlaHHBIA MeToxn
HE IpeaycMaTpuBal PaBHOMEPHOIO pacrpe-
JIeNleHNs HaKJIaJHBIX pPacxXoloB Ha OOBEKTHI
peMoHTa B TeueHHM rojaa. Pacnpenenenue mo-
CTOSIHHBIX PacXO/I0B OCYILIECTBISIOCH B IEpU-
O IPOBEAEHHA Pa0dOT HAa KOHKPETHOM YYacTKe.
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IIpu npuMeHeHnY TaKOM METOANKH yU€eTa 3aTPaT
BO3HUKAJIO HECKOJIBKO OCHOBHBIX MTPOOIIEM:

1. B mepuon, korma ocHOBHas pabora
Ha 00BEKTaX PEMOHTA €Ille He pa3BepHyTa (KaKk
mpaBuyio 310 I 1 [V KkBapTambsl OTIETHOTO Tofa),
pacrpe/eneHie HakIaJHbIX PAcXOIOB U Mps-
MBIX pacOopeAcIsiCMbIX MOITIO OCYHICCTBJIATH-
Csl TONBKO Ha ce0ECTOMMOCTH MPOU3BOAUMOM
MPOAYKIMHU Ha 0aze mpeAnpusTus (BHYTPUXO-
3HCTBEHHBIN 000POT), TAKOH Kak cOOpKa U Jie-
MOHTaX CTPEJIOYHBIX MEPEBOIOB, PENHCOII-
NaJIbHOM PEIIETKH, CBAPKA PEIbCOBBIX IIETEH.
JanHbIi (akT yonopokaa CTOUMOCTh TOTOBOIA
MPOLYKIKH, KOTOpasi, B CBOIO O4Yepelb, B IO-
CJIEJICTBHH HCTIONB30Bajach MPU TPOBEICHUH
KalUTATBHOTO PEMOHTA, PEKOHCTPYKITHH (MO-
JIEPHU3AINHN ) 00BEKTOB HH(PPACTPYKTYPHIL.

2. B mnepuox mnpoBeneHHs JETHE-IyTe-
BBIX paboT (OCHOBHAs 3arpy3ka COIIACHO JIH-
pexruBHOMY Tpaduky B II u III xBapranax)
IDIOTHOCTh Tpaduka HE II03BOJSIa PaBHO-
MEpPHO U B TOJHOH Mepe chopMUpoBaTh ce-
0ecTOMMOCTh OOBEKTOB, 3a CYUET HEIOCTaTKa
pacrpenensieMblX W HakIagHbIX 3arpar. Tak,
npu (GOPMUPOBAHUH IUIAHOBOH cebecToMMO-
CTH O0BEKTa PEMOHTA YYHMTHIBACTCS CpPEI-
HETOJIOBOM TPOIEHT HAaKIAJHBIX PacXO/I0B
1 00BeM TPAMBIX pacHpefeNsieMbIX 3aTpaT
(HampuMep 3arpaT Ha OIUIATy Tpyda) Ha OC-
HOBAaHUHU yTBEp)KJIEHHBIX HOpM. OfHaKO exe-
MECSYHO TaKHUe PacXOJlbl MOCTOSHHBI (00IIIe-
XO035IIICTBEHHBIE, 00IIENPOU3BOICTBEHHBIE
pacxompl) WA OTHOCHUTENBHO ITOCTOSHHBI
(3aTparpl Ha omary Tpyda MPSIMOTO TPOH3-
BOJACTBEHHOTO TMepcoHana). CremnoBaTeinbHO,
3aTpaThbl MOHECCCHHBLIC B MCCALBI IMOATOTOBKHU
K JIETHEe-NyTEeBbIM paboTaM, HE YUHTHIBAIOTCS
Ha 00BEKTE PEMOHTA TaK, KaK MpPeayCMOTPEHBI
IJIAHOBOW KaJIbKYJISLIUEH.

C 2020 roga mpuMeEHSETCsl CUCTeMa paB-
HOMEpHOTO (THOKOTO) pacmpenciieHus Ha-
KJIaJTHBIX PACXOMOB IO OOBEKTaM DPEMOHTA.
JlanHas cuctema npeaycMaTrpuBaeT pacrpese-
JICHHE HaKJIaJHBIX PAcXOJ0OB B COOTBETCTBUH
C pacdeTHbIM 00BEMOM TMPHUBENECHHONW PabOTHI
10 KaKIoMy 00beKkTy peMoHTa. Tak, mpu dop-
MHPOBAHUH CEOCCTONMOCTH 00BEKTa PEMOHTA
YUUTBIBACTCA €TI0 TPYAOEMKOCTH, BUJ] PEMOH-
Ta, NPOTSKEHHOCTb. ba3oil pacmpenencHus
HaKJIa/IHBIX PaCX0JI0B CUUTACTCSI TOIOBON 00b-
€M TPHUBENEHHONW pabOThI M JOJEH KaxI0To
00BEKTa PEMOHTA B HEM.

Ilpu BHeApeHUM AAHHON METOJIWKHU IIO-
3TAMHO OBUIH BBIACJICHBI IIPAMBIC PaCXO/bl
Ha COJAEpXkKaHUE IIyTeBOM TEXHUKH, 3aJeH-
CTBOBaHHOW B Mpollecce NpOBEACHUs padoT
[0 KalMTaThbHOMY PEMOHTY H MOJEpHHU3a-
LMW JKEIEe3HOAOPOXKHOTO MyTH. BTOpBIM 3Ta-
[IOM BHEJIPEHHS CTaJI0 CHIDKEHHE 0NN OIIH-
OOYHO OTHECEHHBIX B COCTaB HaKJIaJHbIX
pacxosoB HEKOTOPHIX 3aTpar.

ITomoXuTEbHBIM aCIEKTOM JaHHOIo MeE-
ToAa (OPMHUPOBAHUS CEOECTOMMOCTH OOBEK-
TOB PEMOHTa MOXHO OTMETUTh PaBHOMEPHOE
pacmpeneneHre HAaKJIaJHBIX PAacXOJ0B B TeYe-
HUU OTYETHOTO TOJa, YTO IOAPa3yMEBaeT OT-
CYTCTBHUC 3aBbINICHUA CTOUMOCTH 00BeKTOB B |
u IV kBapranax (kak mpaBUJIO HAYAJIO U OKOH-
YaHWE CE30Ha IPeyCMaTPHUBaET HAUMCHBIIIUE
00beMBl PEeMOHTa) ¥ HEOOOCHOBAaHHOE 3aHU-
JKEHHE CTOMMOCTH B pas3rap ce30Ha padoT.

Kak MuHyChl TpUMEHEHUSI HOBOUW CHCTEMBI
pacmpeielieHIs] HaKJIaJHBIX PAcX0I0B MOXKHO
BBIJICJIUTH HEOOXOIUMOCTh TIOJTHOTO (POPMHUPO-
BaHUS CTOMMOCTH U cJjadyi 00bEKTa PEeMOHTa
ciTyk0e 3aKa3uuKy 10 OKOHYaHUS KaJleHIapHO-
ro roxa. Tak, ecnu caada 0ObeKTa 3aIIaHUPO-
BaHa Ha WIOIh MECSI, TO MpOorpaMma paccyu-
ThIBACT HeO6XO)Z[I/IMOG KOJINYECTBO HAKJIaJIHbIX
pacxol0oB MOMHUMO OTYETHOTO MecsIa eIe
U 32 TIEPUOJ] C aBI'YCTa 110 IeKa0pb.

ITomumo »5TOTO, HOBasg cHcCTeMa YyueTa
HAKJIaIHBIX pAacXOlOB HE MpPeIyCMaTpUBaeT
THOKOCTH TIPH M3MEHEHWHW Tpaduka peMoHTa
1 00BEMOB BBIMIOTHAEMBIX paboT. B ciyuae
WU3MEHEHUS TOJIOBOrO O0beMa MPUBEIACHHOMN
paboThl, IepepacIpe/ieiecHue HaKIaIHbIX pac-
XOJIOB IO yX€ CIaHHBIM OOBEKTaM PEMOHTa
HE TIPeyCMaTpUBAETCs, YTO BEAET K yBeIHue-
HUIO WM CHIDKEHUIO JTOJM HAKJIaIHBIX Pacxo-
JTIOB B COCTaBE OCTABIINXCS 0OHLEKTOB PEMOHTA.

Eme ogHuM MHHYCOM HOBOW METOAMKHU
pacrpeencHus HaKJIaJHBIX PAcXO0B MOXHO
BBIICTIUTh HEOOXOJMMOCTH IOJIHOTO (HOpMHU-
pOBaHHUSA CEOECTOMMOCTH OOBEKTa MPHU OKOH-
YaHWH PabOT W ero 3aKPBITUU O OKOHYAHUS
KalleHaapHoro roma. Tak, mpu cmade B JKC-
TUTyaTanuoo 00beKTa PEMOHTA C HauOONbIICH
Oasoii pacnpezeneHus (TPUBEIACHHBIC KWIIO-
METpPBI) B CPABHEHUHU C OCTABIIUMUCS OTKPHI-
THIMH OOBEKTaMH, HAIIPHMEP, B HIOJE, pacueT
HAKJIaJHBIX PAaCcXOIOB JOJDKEH MPOM3BECTUCH
JI0 KOHIIa Tona. Bemnka BepoATHOCTh, UTO 3a-
Tpar TEKylIero Mecsia OyJeT He TOCTaTO4YHo,
9T0OBI C(HOPMHUPOBAIACH IMOJIHAS CTOMMOCTb.
Oco0eHHO OcCTpO MAaHHas NpolieMa CTOUT
y TpEAnpUsSTAA ¢ HaUMEHBIIUM IITaTOM CO-
TPYAHHUKOB, MTPOHM3BOJICTBCHHON 0a30¥l M, CO-
OTBETCTBEHHO 00HEMOM HaKJIaAHBIX U IMPAMBIX
pacmpenensieMbIX PacXoioB.

3akiaouenue

CebecronMocTh IpoAyKIUH (padoT, yciayr)
SIBIISICTCS KAa4eCTBEHHBIM IOKa3ateneM. JlaH-
HBII TOKa3aTenb oOTpaxaeT 3(PQeKTHBHOCTH
JeaTenbHOCTH mpeanpusatus. IlpaBuiabHOCTH
dopmupoBanus ceOECTOMMOCTH TPOIAYKIIUH,
paboT, yCIIyr UMeeT TpHU MOCIEACTBHA: OyXrai-
TEpCKOe, MPEAINONArarllee CoCTaBIeHue Oyx-
rajJTepCKOil OTYETHOCTH; HAJIOTOBOE, CBS3aH-
HOE C MPaBHJIBHBIM HCYUCICHUEM HaJIOTOBBIX
0053aTeIbCTB OpPraHN3alny; YIPaBICHIECKOE,
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o0ecrieurBaioliee  OpraHU3alMd  CO3AaHUe
00BEKTUBHOIN HHPOPMAILIMOHHOH 0a3bl 1A OIl-
THMAJILHOTO YIPABICHUS U3EPKKamu [5].

[lo dakTy nmpoBeneHHOTO aHaIM3a pacipe-
JeJICHUSA HAKIaJHBIX PACXOIOB Ha IpuUMepe
KOHKPETHOTO TPEANPUSATHSI, MOXHO CJ/ENaTh
BBIBOJI, YTO HCIOJb30BaHHE OOBEMHBIX IOKa-
3arefie B KauecTBe 0a3bl JUIA pacHpeacieHus
HaKJIaJHBIX PacxoloB Npu (QOPMUPOBAHUH
cebecTonMOoCTH (IpH YCIIOBUM HAJMYWS 3HA-
YUTENbHBIX OTKJIOHEHUH B 00bEMax PEMOHTa
Pa3UYHBIX BUAOB) MOXET NPUBECTH K HC-
KyCCTBEHHOMY 3aBBIIICHHIO Ce0eCTOMMOCTH
pEMOHTa ¢ HauOONBIIUM OOBEMOM, a C Hau-
MEHBIINM, COOTBETCTBEHHO, K 3aHMKCHUIO.
B takom cityuae BUbI pEMOHTA ¢ HAUOOJIBIIUM
00BEMOM  «CYOCHIUPYIOT» MEHEE KPYITHBIE
BUJIBI PEMOHTA.

[IpumensieMas: MeToAMKa paclpeaeIcHUs
HAKIaJHBIX PAacXOlOB Ha aHAIM3HUPYEMOM
NPEANPHUIATHN HYXIAeTCs B KOPPEKTUPOBKE
CHCTEMBl paclpelesieHuss W HHUBEIMPOBAHUS
pa3sHULBI B JI0J€ HAKJIAAHBIX PACXOIOB B CO-
CTaBe CTOUMOCTH peMOHTa 0OBEKTOB IO ITyTe-
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BbIM MAaIIMHHBIM CTaHIMSM C pa3iIMyHON 3a-
rpy3koi. B Hacrosmiee BpeMs 1o pe3yasraTamMm
OTIBITHOW 3KCIUTyaTallud MEXaHU3M pacipese-
JICHUS HaKJIaJHBIX PACXOI0B MEHSETCsI, yCTpa-
HSIs1 HEAOPAOOTKU METOJHUKH.
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