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BausHue 3arpasHeHus NouBbl TAXKENABIMU MeTalaMU
Ha BO3HMKHOBEeHUe 3a6oneBaHUU HEPBHOU CUCTEMbI

[.A. batbiposa’, I'.A. Ymaposa', C.T. Ypasaesa', Y.K. CapceMbur?, A.H. UcanonHosa',
I.E. Tackoxuua', .X. Ucaurymmna', E.A. Ymapos!

! 3anagHo-KasaxcTaHCKuii MeaMUMHCKUA YHuBepcuTeT uM. Mapata OcnaHoBa, AkTobe, Pecny6imka Kasaxcran;
2 AKTIOBMHCKMIA pervoHanbHblit yHusepeuTeT uM. K. y6aHosa, AkTobe, Pecny6nnka Kasaxcrau
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npobneMbl HAKOMEHWs B MOYBE TSKENbIX METANIOB U MX TOKCMYHOCTU AN YeNoBeKa LieNbio UCCnefoBaHua bbin aHanms
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ABSTRACT

Human activities in industrialized economies lead to soil contamination with highly neurotoxic heavy metals accumulating in
body tissues. Given the urgent environmental issue of heavy metal accumulation in soil and their toxicity to humans, the aim of
the study was to analyse the available scientific data on their neurotoxicity. To achieve this aim, evidence-based papers from
the relevant open databases over the past five years have been reviewed. According to scientific evidence, cadmium, chromium,
lead, and mercury are considered the most common neurotoxic metals that pollute the soil. The heavy metal toxicity to nervous
tissue has various mechanisms, such as the impairment of the cell cycle and metabolism and blood-brain barrier disruption.
This leads to structural degeneration of the central nervous system. Cadmium, lead, mercury, and chromium can affect the
development and functions of the nervous system, resulting in neurotoxicity that can be fatal in cases of acute poisoning.
Screening, identification of populations with the increased risk of metal poisoning, and primary prevention in environmentally
unfavourable areas are the appropriate actions to solve the problem of heavy metal contamination of the soil and their adverse
effect on the body.
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INTRODUCTION

Human activities have resulted in an ecological crisis
primarily manifested by the adverse effect on the health of the
population [1]. A significant environmental and global public
health concern pertaining to the toxic metal contamination of
ecosystems has been identified in numerous countries [2].
Thus, anthropogenic biosphere alterations give rise to the
urgent task of preserving health and extending human life
expectancy in the contemporary contexts [3]. It is critical to
understand the etiology and patterns of the adverse effects
of chemical soil pollution with heavy metals on human health
to prevent potential negative processes that may result in
specific syndromes and diseases.

The most common anthropogenic pollutants of the
environment and soil are heavy metals as they are the
third most toxic substances after pesticides and nitrates as
indicated by Shen et al. [4]. The anthropogenic accumulation
of heavy metals can be caused by various factors, including
metallurgical and energy production, transport pollution,
structural corrosion, mining, and poor waste management [5].
The primary entry point of heavy metals into the environment
is dust and its deposits on the soil and leaves, i.e. dry deposits.

Heavy metals play a dual role in the soil; as trace
elements, they are essential for physiological processes
in the biosphere; however, their high concentrations are
toxic and affect the health of humans and animals [6]. The
heavy metal molecules have been found at all levels of the
ecological pyramid, intensifying the problem of their effect on
the body and emphasizing the need for rapid identification of
their etiological relationships. This is particularly crucial in
terms of accumulation and long-term effects. According to
Rahman and Singh, despite the presence of natural heavy
metals in the Earth's crust and soil, the contemporary
anthropogenic activities, including mining, electroplating,
smelting, household, and related industries, lead to
abundant environmental pollution and human exposure to
toxic metals [7]. Each heavy metal is unique in terms of its
physiological effects; however, according to the study by
Zaynab et al., high concentrations of these metals can have a
deleterious effect on the gastrointestinal tract, cardiovascular,
endocrine, nervous, and reproductive systems [8].

Initially, heavy metals released from the contaminated
soil to the human body accumulate in tissues and organs,
gradually reaching a certain threshold in the body. At this
point, disorders are initiated, including the enzyme system
disorders, metabolic disorders, immunologic reactions,
and the main organ system dysfunctions [9]. The continued
toxicity leads to the development of specific symptoms
with further clinical manifestations of the disease. Recent
research by Ahmad et al. revealed that the oxidative
breakdown of biological macronutrients is associated with
the binding of heavy metals to cellular components in the
form of structural proteins, enzymes, and nucleic acids. This,
in turn, is associated with their dysfunction [10].
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Chronic exposure to heavy metals has been shown to
have severe consequences, including carcinogenic induction
of cell metaplasia and negative effects on the cardiovascular,
central and peripheral nervous systems [11]. The nervous
system plays a pivotal role in regulating the somatic and
vegetative innervation of all internal organs, and physical
and psychoemotional control and conscious functions. Thus,
studying its tendency to the negative chronic effect on the
soil is of paramount importance. Organic and structural
disorders of the central nervous system (CNS) have been
demonstrated to promote mixed disorders of the endocrine
system, autonomic nervous system, metabolic, and other
systems of the body.

Some epidemiological and experimental studies show
a significant relationship between the exposure to heavy
metals in soil and neurotoxicity. Many neurodegenerative
diseases, including Alzheimer disease, Parkinson disease,
amyotrophic lateral sclerosis, multiple sclerosis, and
attention deficit hyperactivity disorder, are caused by heavy
metal toxicity [12]. The neurotoxicity of heavy metals has
been shown to be associated with epigenetic changes
related to histone modifications. Heavy metals alter gene
transcription, leading to neurological and neurodevelopmental
disorders [13]. Moreover, heavy metals have been shown to
disrupt protein folding mechanisms, increasing the risk of
neurodegenerative diseases in the exposed populations. This
process is increasingly recognized as a critical factor in the
development and progression of neurodegenerative diseases,
such as Alzheimer and Parkinson diseases [14]. Glial cells
are particularly susceptible to metal-induced neurotoxicity.
The accumulation of heavy metals in the brain contributes to
the microglial activation, promoting inflammatory responses
together with other types of neurotoxicity, impaired
synaptic transmission, cognitive impairment, and neuronal
damage [15]. In addition, exposure to heavy metals, such as
cadmium and mercury, can lead to adverse neurocognitive
outcomes in adults via various pathways [16]. Moreover,
exposure to multiple heavy metals increases this risk more
than the exposure to individual heavy metals [17].

Considering the acute environmental issue of soil
pollution with heavy metals and their diverse adverse effect
on human health, we conducted a comprehensive analysis
of the latest evidence on the effect of heavy metals on the
human nervous system.

METHODS

To analyze contemporary evidence on the relationship
between the soil heavy metal contamination and possible
organic and structural disorders of the central and peripheral
nervous systems, a systematic review of ecology, geology,
neurology, laboratory diagnosis, epidemiology, internal
and social medicine papers is required. To select data for
subsequent review, we used some high impact publications
from the relevant and reliable journals. The database of the
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reviewed articles, statistics, clinical guidelines, and literature
reviews was created based on advanced evidence, including
long-term studies and observations of various medical
cases, such as patients with long-term effects of heavy metal
poisoning, central, or peripheral nervous system disorders
associated with chronic heavy metal exposure and patients
with the industrial exposure to heavy metals (metal exposure
as an occupational hazard). The latest meta-analyses have
also been included, which covered large cohorts of patients
from 3 to 5 years of follow-up with different nervous system
disorders to analyse the chronicity or resolution of heavy
metal accumulation in the body.

To study scientific evidence, the paper reviews the
medical articles in special and relevant publications from
2019 to 2024. The literature search was conducted across
PubMed, Scopus, Google Scholar, and Web of Science using
the keywords msawenvie Memannel (heavy metals), ms-
Henvili memann (heavy metal), kadmud (cadmium), xpom
(chromium), caurey (lead), pmyme (mercury), 3azpsi3HeHue
noyasl (soil pollution), HelpomokcudHocme (neurotoxicity),
and HepaHas cucmema (nervous system) (see Fig. 1).

In most cases, we used the relevant scientific evidence
from open databases. During our study, we identified the
researcher who wrote the paper by an authorized entry and
search on academic search platforms. Scientific databases
facilitate the exclusion of search results authored by the
same researchers, related papers, and outdated evidence and
verification of the citation and impact factor of the paper and
the publication itself. In addition to a filter by the publication
date, we used the keyword search. This approach enabled to
exclude the papers on the effect of other soil contaminants
or other target organs and body systems not related to the
subject of this study. In addition, we excluded papers with
short-term medical observations. In addition to scientific
articles, the paper reviews the latest recommendations
of the World Health Organization (WHO) and international
organizations for the prevention of anthropogenic effects of
hazardous elements on the human nervous system. It also
includes a recommendation on the early detection, diagnosis,
and prevention of heavy metal accumulation.

RESULTS AND DISCUSSION

Given the prevalence of heavy metals in the biosphere
as a result of various anthropogenic activities, including
agricultural, household, medical, industrial, and technology
sectors, there is an urgent need to solve the critical issue of
their abnormal uptake and effect on various human organ
systems. It has been found that the manifestation of high
toxicity of heavy metals in the body is related to some factors,
including the source of pollution and the patient's history [18].
The analyzed factors include the chemical composition of the
compound; the dosage, the duration, and route of exposure,
and the amount of accumulated metal [19]. In the context of
patient care, certain factors have been identified as particularly
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important for determining the severity and sensitivity of
morbidities. These include age, sex, genetic predisposition,
nutritional status and quality, biorhythms, toxic workplace
environment, and co-morbidities. Heavy metals, including
lead, tin, arsenic, cadmium, and mercury, are frequently
used in industrial processes. According to recent studies,
cadmium, chromium, lead, and mercury are considered the
prevalent metals in contaminated soil and a direct hazard to
the human nervous system due to their proven toxicity [20].
The toxicity of these heavy metal compounds is measured by
systemic toxicants to determine the degree of their effect on
the patient and to assess possible damage to organ systems.

According to Alvarez et al., heavy metal compounds do
not metabolize in body tissues, which leads to their direct
uptake during chronic exposure, i.e. bioaccumulation as
a result of transdermal or parenteral uptake due to soil
contamination [21]. As posited by Chen et al., the toxicity
of heavy metals and their ions is also associated with
their solubility in aqueous solutions [22]. The ingestion of
contaminated soil containing water and heavy metals may
inhibit vital enzymes in the blood, inducing possibly lethal
functional incapacitation. Thus, even negligible amounts of
these substances may have severe physiological effects. In
addition to intensive bioaccumulation, heavy metals do not
biodegrade, i.e. they cannot be destroyed, detoxified, or totally
removed from the body [23]. The bioaccumulation of heavy
metals in the tissues is exacerbated in cases of ingestion of
animal products that have been exposed to and accumulated
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heavy metals in the contaminated soil. Therefore, in such
scenario, the concentration of metals in food may increase
exponentially, reaching the concentrations 100,000 times
higher than those found in soil. This has been linked to the
development of various disorders, including nervous system
disorders, and carcinogenesis [24].

Cadmium

Cadmium is used in various types of household
batteries, plastic products, industrial pigments, and metal
structures. According to Wang et al,, it is also widely used
in electroplating [25]. Moreover, it has been determined that
coal and mineral solutions in soils also contain cadmium.
In the latest recommendations of the International Agency
for Research on Cancer and WHO, cadmium compounds
are classified as a human carcinogen [26]. Fertilizers is the
primary source of soil contamination with cadmium, which
is introduced in the content in plants consumed by humans.
It has been found that an additional source of soil cadmium
is combustion products with large forest fires being a major
contributor. Cadmium content in wood ash ranges from 2 to
32 mg/kg and is more than 9 mg/kg in straw ash [27]. Given
that the ash has mainly alkaline properties, the cadmium
present in it is insoluble in water and does not effectively
penetrate plant tissues. However, according to Rizwan et
al., cadmium has been found to accumulate in the soil and
during fermentation, it becomes available for absorption by
plants [28]. It has been shown that cadmium can gradually
accumulate in the human body. Moreover, it has been
observed that cadmium, in conjunction with zinc, enters
seawater through a network of surface and ground soils.
Despite the reports on the reduced cadmium contamination
of the soil in various industrialized economies by Wu et al.,
the issue is still concerning, particularly with regard to its
carcinogenic effects on agriculture and metallurgy workers
and individuals residing in areas with soil contaminated with
cadmium [29].

For a considerable period, the effect of cadmium
on the human body was limited to the research of its
accumulation in the nephrons, specifically in the epithelial
cells of the proximal tubules, and bone tissue, which was
characterized by homeostasis disorders during the lamellar
bone mineralization [30]. Recent studies of large groups of
patients have demonstrated statistically significant structural
effects of cadmium on nervous tissue in both central and
peripheral nervous systems. This evidence is supported
by the research by Zhou et al. [31]. First, these studies
investigate the evidence-based cadmium accumulation
in brain tissues, which is also associated with the blood-
brain barrier (BBB) disruption during the bioaccumulation
of cadmium compounds in soft tissues. The BBB disruption
during chronic accumulation of cadmium has been shown
to be pathophysiologically associated with the oxidative
and antioxidant homeostasis disorder of the capillary
system of the central nervous system, promoting oxidative
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stress [32]. Conversely, in acute cadmium intoxication, its
highest levels have been observed in the nervous system
structures not protected by the BBB, namely the pituitary
gland and meninges, as previously documented by Branca et
al. [33]. The degree of BBB resistance to the penetration of
cadmium and its compounds is also related to the patient's
medical history, including his or her age, comorbidities, and
substance abuse [34].

According to current statistics, the blood and urine
cadmium levels in the developed countries with a developed
industrial infrastructure ranges from 0.005 to 7.01 pg/L and
0.04 to 14 pg/g, respectively [35]. Cadmium neurotoxicity
involves the tissue oxidative stress (with a predominance
of oxidants), affecting the activity of enzymes critical for
neuronal function and intercellular homeostasis in the brain.
This affects the cell cycle and the neuronal and neuroglial
apoptosis [36, 37]. According to Branca et al. [38], cadmium
in nervous tissue promotes neuronal cell cycle completion
by blocking the proliferation of protoplasmic and fibrocytic
astrocytes, causing apoptosis and necrosis of multipolar brain
neurons. This effect on the cell cycle is evidenced by altered
intracellular calcium ion levels; increased reactive oxygen
species secretion; increased caspase immunoreactivity, and
the increased expression of apoptotic factors. Recent studies
by Ge et al. show that cadmium can disrupt the neuronal
cytoskeleton development by inhibiting the expression of
proteins involved in assembling and arranging cytoplasmic
neurofilaments. These neurofilaments are marker organelles
specific to neurons [39].

In cadmium-induced oxidative stress, high levels of
malondialdehyde, nitric oxide, and oxidized glutathione are
detected. Another mechanism of cadmium neurotoxicity is
explained by the influence of its compounds on the activity of
calcium adenosine triphosphatase and calcium/magnesium-
dependent adenosine triphosphatase [40]. The effects of such
deactivation are manifested by lower levels of calcium ions,
which are critical for synaptic communication in all synapses
of the central nervous system (CNS). Thus, cadmium affects
nervous tissue through various mechanisms disrupting
the cell cycle and intracellular metabolism, resulting in
premature degeneration.

Lead

Diseases associated with lead accumulation are called
lead poisoning, or saturnism. Lead is a highly toxic heavy
metal with cumulative properties that mainly affect the
human nervous system [41]. The metal content in fruits and
vegetables contaminated with lead may increase by more
than tenfold compared to the natural level in uncontaminated
soil. Small amounts of lead are present in almost all plant
crops. However, its level is especially high when these crops
are grown in lead-contaminated soil. Scientific evidence
shows that high levels of lead in cereal grains, legumes, and
other foods are extremely toxic to humans and affect the
yield of field crops. Lead itself affects the physicochemical
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parameters and content of the soil microbial environment [42].
The gastrointestinal and nervous systems are the primary
exposure targets of lead in households [43]. For its effect
on the central nervous system, lead is highly neurotoxic,
which is manifested by impaired neurophysiological function
and symptoms of mental disorders and neurocognitive
syndromes [42].

It has been proven that the child's body is more susceptible
to the neurotoxic effects of lead and its compounds than adults.
A study involving pediatric patients by Naranjo et al. showed
that children are still exposed to lead despite widespread
community and healthcare system awareness of its toxicity in
different countries [44]. The authors demonstrate that, even
in children with blood lead levels below the toxic threshold,
specific therapy should be used to prevent negative effects
on the CNS. The N-methyl-D-aspartate receptor is involved in
the maturation of brain neurons and their functional plasticity,
i.e. the processes that occur during the first three months
of human prenatal development. Lead inhibits this receptor,
leading to the interruption of the long-term potentiation of
learned skills and memory abilities. Lead can also penetrate
the BBB, inhibiting the endotheliocytes in the BBB system.
Histocytological effects of lead disrupt both the prenatal and
early nervous system development. These disorders include
disruption to signalling, growth and differentiation factors
during the proliferation and differentiation of CNS multipolar
neurons; impaired synaptic connectivity due to reduced
production of sialic acid by neurocytes, and impairment
of the chronological sequence of glial cell differentiation.
The pharmacological effects of lead poisoning include lead
replacing calcium and disrupting calmodulin cascades [45].
Lead also blocks the secretion of neurotransmitters in the
presynaptic membrane and their release to the synaptic cleft,
disrupting the GABA-ergic, dopaminergic, and cholinergic
systems of the CNS. In the cytoplasm, lead blocks the
release of calcium ions from both the cell's cytoplasm and
the mitochondria themselves. This leads to the accumulation
of reactive oxygen species, the activation of mitochondrial
lysis, and the initiation of apoptosis or necrosis [45].

Mercury

Mercury is present in almost all human foods, ranging
from 1 to 50 pg/kg of body weight. Levels may be higher
in seafood [46]. This metal is found in soil and water
contaminated with heavy metals and can be converted to
methylmercury by microorganisms. Methylmercury and
mercury chloride are highly carcinogenic as evidenced by Kim
et al. [47]. When mercury-contaminated food is consumed,
mercury is easily absorbed by enterocytes and almost 100%
of ingested mercury is deposited in cells and not excreted.
The nervous system is sensitive to all types of mercury
because of its high neurotoxicity. Once consumed, mercury
first forms complexes with the sulfhydryl groups of blood
plasma proteins and tissues before being transported through
cell plasma membranes to target organs. More than 12% of
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the mercury entering the body is deposited in brain tissues
with smaller amounts deposited in hepatocytes and epithelial
cells in the nephrons. According to Yang et al., the typical
symptoms of organic mercury poisoning include depressive
disorder, headache, limb tremor, memory disorders,
gastrointestinal disorders (e.g. diarrhea and nausea), skin
rash, fatigue, and high blood pressure. Human activities
directly or indirectly lead to soil pollution with three types of
mercury, including the elemental, inorganic, and organic [48].

Methylmercury is extremely toxic to most bodily tissues
and can easily penetrate three-dimensional cell structures.
This has been proven by many studies, including Abbott and
Nigussie [49]. Biochemical manifestations of mercury toxicity
include blocking sulfhydryl-containing enzymes involved
in cellular metabolism; increased circulation of reactive
oxygen species; oxidative stress, and impaired intracellular
functioning of calcium ions. The latter is similar to the
effect of lead in the cells of target organs. As intracellular
calcium ions have many functions important for both synaptic
transmission and neuronal function, changes in intracellular
calcium levels is the main mechanism underlying mercury
neurotoxicity. These changes include the inhibited ability of
cells to utilize calcium from intracellular stores, changes
in the physical properties of calcium penetration through
specific transmembrane channels in the plasma membrane,
and protein phosphorylation changes. Oxidative stress due to
mercury poisoning can directly or indirectly affect the cellular
viability of the nervous system by disturbing the intracellular
calcium homeostasis.

Methylmercury is very similar to thiol groups in human
cells. Thus, intoxication during the prenatal differentiation
of neuroblasts and late neurulation leads to the aberrant
migration of stem cells and the disorganization of the
developing brain neocortex. According to hypotheses
proposed by Yawei et al. [50] and Zulaikhah et al. [51] but
not yet studied in humans, methylmercury disrupts genetic
sequences that control the normal neurulation during the
first trimester of pregnancy. This alters cellular signalling
factors of neuroblastic migration, leading to dysplasia and
abnormal cortical and myeloarchitectonics. Among these
signalling pathways, the Notch receptor is distinguished as
being sensitive to the effects of mercury even at threshold
concentrations as proven in experimental animals [52].
Dorea's study shows that the methylmercury neurotoxicity
is associated with the inhibition of cytoplasmic microtubule
polymerization, which in turn blocks cell migration and the
cell division cycle as the mitotic spindle formation for cell
division is impossible [53].

Chromium

As Pavesi and Moreira point out [54], chromium is
present in the biosphere in various oxidation states. However,
it is trivalent and hexavalent chromium that is toxic to the
human body. Sources of chromium pollution include the
combustion of oil and coal, pigment oxidizers, household
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fertilizers, chromium steel and the drilling of oil wells. The
effect of chromium on the human body depends on the
dosage, exposure route, and exposure duration. Chromium
compounds can act directly at the contact site—this is
particularly the case with the skin—or be transported and
accumulated in other tissues. Hexavalent chromium is a global
environmental pathogen that increases the risk of cancer and
nervous system disorders due to its neurotoxicity [55]. Some
studies have shown that chronic occupational exposure to
chromium can impair the olfactory function, increase the
risk of motor neuron disease in cases of complex heavy
metal poisoning, and promote schizophrenia, particularly in
individuals with a psychiatric history as discussed by Ma et
al. [56]. The authors highlight that high levels of chromium at
the initial stages of schizophrenia may exacerbate serotonin
synthesis, thereby contributing to the disease burden [57].

According to a study by Pavesi and Moreira [54], trivalent
chromium circulates in the organic soil matter and as oxides,
hydroxides, and sulphates. Studies of chromium exposed
workers, a social group with a high risk of complications
due to chromium exposure, show that they suffer from
regular headaches, vertigo, and fatigue. However, there
is no evidence on its neurological effects [58]. There is
evidence of acute neurological complications in people with
acute chromium poisoning following the ingestion of more
than 8 mg of potassium dichromate. These complications
include potentially lethal cerebral edema and necrotic
lesions. Thus, the contaminated soil involves certain
health hazards based on the range of heavy metals which
exceed threshold levels. Given the wide range of pathways
of heavy metal accumulation in the human body from the
contaminated soil and the increasing number of industrial
and agricultural sources of soil contamination with metals,
this issue is still relevant for the healthcare systems of the
developed countries worldwide. Table 1 summarizes the
basic properties of the heavy metals discussed above for
the diagnostic differentiation of their effects on the human
nervous system.

Despite some common pathophysiological effects of heavy
metals on the human nervous system, such as oxidative
stress in the circulatory system and neuroglia, the disruption
of calcium-dependent intracellular metabolism, and synaptic
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transmission blocking in the multipolar CNS, particular heavy
metals also have specific effects related to its valency and
compounds. Further research on this issue should include
studies of specific regions with contaminated soil, identification
of the affected patient populations, and diagnosis of
comorbidities that may lead to a complicated course of events.

CONCLUSION

Detailed studies of the chain of influence and the
pathogenetic cascades involved in the development of
nervous system disorders are important for developing
the appropriate actions to prevent and protect from their
chronic effects. Early exposure to toxic metal compounds
can affect the fetal and early neurological development.
The pathophysiological effects of heavy metals on cells and
neuroglia in the human nervous system have some common
properties, including the oxidative stress in the circulatory
system and neurocytes; the inhibition of calcium-dependent
intracellular metabolism, and the disruption of synaptic
transmission in multipolar neuron systems. However, each
metal has specific properties that facilitate a differentiated
diagnosis. Primary prevention and the identification
of high-risk populations are reasonable and cost-effective
steps to prevent the effect of soil contaminated with heavy
metals on critical organs and structures of the nervous
system from a public health perspective.
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Table 1. Differentiated comparison of the main manifestations of soil heavy metals on the human nervous system

Ta6nuua 1. ﬂ,M¢¢epeHuMPOBaHH06 CpaBHeHWe 0CHOBHbIX I'IpOFIBJ’]eHMﬁ BO3/1eMCTBUS MOYBEHHBIX TAXESbIX METANIOB HA HEPBHYI0 CUCTEMY YesloBeKa

Manifestations Cadmium Lead Mercury Chromium
Influence on the prenatal development of the nervous system Possible Proven Proven Possible
Effect on the child's body Possible Proven Proven Possible
Disruption of the blood-brain barrier Yes Yes Yes Not typical
Mental disorders in metal poisoning Yes Yes Not typical Not typical
Disruption of synaptic transmission Not typical Typical Typical Typical
Neurological symptoms Yes Yes Yes Yes

Source: compiled by the authors.
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JiIuHaMMKa U NporHo3s nokasaresieu 340poBbA
COTPYAHMKOB OpPraHoB BHYTPEHHUX Aen
Poccunckon ®epepaumm, cBA3aHHbIX

C NocneAcTBMAMMU BO3AEUCTBUA BHELUHUX NMPUYMH

A.T. Niuxonetos', E.I. WuntoskuHa'?, A.T. Conosees?, C.B. YepHos®

! [lenapTaMeHT Mo MatepuabHo-TEXHUYECKOMY M MeauuMHCKoMy obecnieyeHnio MBJL Poccum, Mocksa, Poccus;
2 CeBepHbli roCy1apCTBEHHBI MEANLIMHCKIA YHUBEpCHTET, ApXaHrenbcK, Poccus;
3 TaMBOBCKMI rocyaapcTBeHHbIit yHuBepeuTeT uM. [.P. [lepxasuna, Tambos, Poccus

AHHOTALMUA

060ocHoBaHMe. TpaBMbl, OTPABAEHUA U MHbIE MOCNEACTBUA BO3AeNCTBUA BHELWHUX npuunH (MKB-10, knacc XIX) npogonxa-
I0T 3aHUMaTb 3HAuYMUTENIbHOE MECTO B CTPYKTYpe 3aboneBaeMoCTW, BPEMEHHOI YTpaTbl TPyA0CNocobHOCTH, MHBaNMAU3aALMM
M CMEpPTHOCTW Cpefiy COTPYLHWUKOB OPraHOB BHYTPEHHUX AeN, 4To 0bycnoBnMBaeT HeoOXOAMMOCTb aHanM3a WX LUHAMUKKM
1 pa3paboTKM NPOrHOCTUYECKMX MOJENEN B YCNOBUSAX U3MEHSIOLLENACA CITyeBHOM HarpysKu.

Llenb. OueHKa AMHAMUKM M NPOTrHO3MPOBaHUE NOKa3aTeneli 30,0p0oBbs, CBA3aHHbLIX C NOCAEACTBUAMM BO3AEACTBUS BHELLHUX
MPWUYUH, COTPYLHUKOB OpraHOB BHYTPEHHUX AESI.

Matepuanbi u MeToabl. [poBe/IEH PETPOCNEKTMBHBII aHanM3 BPEMEHHLIX PAOB N0 MOKa3aTenaM NepBuyHoii 3abonesa-
€MOCTH, TPYAONoTepb, CMEPTHOCTU M MEPBUYHON MHBANMOHOCTH, CBA3aHHBIX C BO3AeHCTBUEM BHeLHMX npuumH (MKB-10,
Knacc XIX), cpeau COTpYAHUKOB OpraHoB BHYTpeHHUX aen 3a 2008-2024 rr. [ina nporHo3a Ha 2025-2028 rr. ucnonb3oBanu
MOZE/lb aBTOPErpecCUOHHON UHTErPUPOBaHHOM CKoMb3siLel cpeaHen (ARIMA), aonosHeHHOM OUHAPHBIM 3K30reHHbIM (aK-
TOPOM, OTpaXaloLLMM yyacTue B B0eBbIX AeicTBUSX. [OCTOBEPHOCTL PasnnuMin Mexay MoAensmu ¢ y4eToM u be3 y4yeTa
BHELLIHEro BO3AEHCTBUSA OLeHUBANM MeTOAOM AucnepcuoHHoro aHanusa (ANOVA).

Pesynbtatbl. [locTpoeHHble NPOrHO3HbIE MOAENMU NMPOAEMOHCTPUPOBANM AOCTOBEPHOE BAIMSIHUE 3K30TeHHOro dakTopa, oT-
paatoLiero yyactve B 60eBbIX AEUCTBUAX, HA KJIHOYEBblE MEAWKO-CTaTUCTUYECKWE MOKasaTenu. YUET BHELUHEro BO3gen-
CTBMSA NPUBEN K YBENMYEHWIO NPOrHO3MUPYEMBIX 3Ha4eHUi NepBUYHOM 3abonieBaeMocTH (B cpefiHeM Ha 2,1%q), uncna cnyyaes
TpynonoTepb (Ha 3,8%o) u AHel BpeMeHHoM HeTpyaocnocobHoctn (bonee 270 Ha 1000 cotpyaHuKoB exerogHo; p <0,001).
HanpoTvB, nokasaTtenm cMepTHOCTM M MepPBUYHOM MHBaNWMAHOCTU OKA3aNuCh HWKE B MOAENM C 3K30TeHHbIM (DaKTOpOM,
YTO MOJKET 0TPaXKaTb OpraHU3aLMOHHbIe 0COBEHHOCTV MeAULIMHCKOM NOMOLLYW U 3BaKyaLMm B YCNOBUSAX NOBLILLEHHOTO pUCKa.
MonyyeHHble pasnumMa MeXay MOAENSMU OKa3anuCb CTaTUCTMHECKW 3HAYMMBIMKU MO BCEM NapameTpaM, KpoMe MHBanng-
HocTn (ANOVA, p <0,05).

3aknioueHue. BroueHWe 3K30reHHOT0 NpeAMKTOpa, OTPAXKAIOLLEro y4acTue COTPYAHUKOB OpPraHoB BHYTPEHHUX fen B bo-
€BbIX JECTBMUSX, NMO3BOSIUO0 MOBLICUTH TOYHOCTb NPOrHO3a KIHYEBbIX MeUKO-AeMorpamyeckux noKasatenen, CBA3aHHbIX
C NOCNEeLCTBUSMU BO3AEHACTBUA BHELUHWX MPWuMH. [MonyyeHHble pe3ynbTathl NOLYEPKMBAIOT HEOOXOAMMOCTb CUCTEMHOMO
BHEAPEHWS MEXaHU3MOB MeLULMHCKOMN 3BaKyaLuu, 3TanHoW peabunutaumm u GyHKLUMOHANBHOTO MOHMTOPUHIa NoCTpajaB-
LUMX [ CHUIKEHWSA NoTepb TPYAOCNOCOBHOCTH M NpoaseHns NpodeccoHanbHOro A0AroNeTUs IMYHOTO COCTaBa.

KnioueBble cyioBa: COTPYAHWKM OpraHoB BHYTpeHHUX aen Poccuiickoit ®epepaumu; TpaBMaTusM; 3aboneBaeMocTb
0T BHELUHUX NPUYUH; CMEPTHOCTb; NepBUYHAA UHBANIMOHOCTb; npodmnaxmxa; NPOrHo3upoBaHue.
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Trends and Forecast of Health Indicators of Russian
Internal Affairs Officers Related to the Consequences
of External Causes

Andrey G. Likholetov', Elena G. Ichitovkina'?, Andrey G. Soloviev?, Sergey V. Zhernov?

! Department of material, technical and medical support, Ministry of Internal Affairs of Russia, Moscow, Russia;
ZNorthern State Medical University, Arkhangelsk, Russia;
3 Derzhavin Tambov State University, Tambov, Russia

ABSTRACT

BACKGROUND: Injuries, poisonings, and other consequences of external causes (ICD-10, Chapter 19) continue to occupy a
significant place in the structure of morbidity, temporary disability, permanent disability, and mortality among Internal Affairs
officers. This necessitates an analysis of their trends and the development of predictive models under conditions of changing
service-related workload.

AIM: The work aimed to assess the trends and forecast health indicators related to the consequences of external causes
among officers of the Internal Affairs bodies.

METHODS: A retrospective time-series analysis was performed for primary morbidity, loss of work capacity, mortality, and
primary disability caused by external causes (ICD-10, Chapter 19) among Internal Affairs officers from 2008 to 2024. Forecasts
for 2025-2028 were generated using the autoregressive integrated moving average (ARIMA) model, supplemented with a
binary exogenous factor reflecting participation in combat operations. The validity of differences between models with and
without the external factor was assessed using analysis of variance (ANOVA).

RESULTS: The predictive models demonstrated a significant influence of the exogenous factor reflecting participation in
combat operations on key medical-statistical indicators. Accounting for the external factor led to increased forecasted values
for primary morbidity (by an average of 2.1%o), cases of loss of work capacity (by 3.8%), and days of temporary disability (more
than 270 per 1000 officers annually; p < 0.001). Conversely, mortality and primary disability indicators were lower in the model
with the exogenous factor, which may reflect organizational features of medical assistance and evacuation under increased
risk. The observed differences between models were statistically significant for all parameters except disability (ANOVA,
p <0.05).

CONCLUSION: The inclusion of an exogenous predictor reflecting participation of Internal Affairs officers in combat operations
improved the accuracy of forecasting key medical-demographic indicators related to external causes. The results highlight the
necessity of systematic implementation of medical evacuation mechanisms, staged rehabilitation, and functional monitoring of
affected officers to reduce disability-related losses and prolong professional longevity.

Keywords: Russian Internal Affairs officers; injuries; morbidity due to external causes; mortality; primary disability;
prevention; forecasting.
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OPUIMHATTIBHOE VICCIEOOBAHME

Ob0CHOBAHUE

CocTosiHMe 300p0Bbsl COTPYAHUKOB OPraHOB BHYTPEHHUX
nen (OBL) Poccuiickon Pepepaumn ABNAETCA BaXKHEMLLMM
dakTopoM, onpegenswowmnM 3hHEKTUBHOCTL BbIMNOJIHEHUS
cnyxebHbIx 06s3aHHOCTEN M o0becneyeHne 06LLECTBEHHOMO
nopagKka u besonacHoctn B cTpaHe [1]. B aKkcTpeManbHbIX
ycnosusx npoeccuoHanbHoW eATENBHOCTY Y COTPYAHUKOB
OB/l Bo3pacTaeT puCK MONYYeHUs TPaBM, YTO OTpaKaeTcs
Ha npodeccuoHanbHOM roTOBHOCTU U 3QPEKTUBHOCTU BbI-
MOJHEHUS omepaTUBHO-CITYKebHbIX 1 60eBbIx 3agay [2].

AHanu3 auMHamnky 30poBbs coTpyaHukoB OB u npo-
rHo3MpoBaHWe 3aboneBaeMoOCTU MMEKT MPUHLMNMANBHOE
3HayeHWe ANA NPUHATUA YNpaBNEHYECKUX PELLEHWH, Ha-
NPaBNEeHHbIX Ha YNYYLIEHWE MeAULMHCKOTO COMPOBOXAEHMS
W CHUXKEHMe TPYLoNoTepb Cpeau IMYHOro coctasa [3]. Kpome
TOrO0, peLUeHve Bonpoca NPodUNaKTUKKU NPodeCcCUOHaBHBIX
3aboneBaHuii 1 TpaBM coTpyaHuKoB OB[l, CBS3aHHbLIX C BO3-
AEHCTBMEM BHELUHWX MPUYMH, OTPa)KaeTcs Ha MOBbILLEHUN
YCTOWYMBOCTM CUCTEMBI OXpaHbl 3[4,0POBbS COTPYAHUKOB [4].
WccnepoBaHue auHaMuueckux mokasateneii 3abonesaeMo-
CTU NO3BONSET BbISBUTL KIKOYEBble NpobneMHble 0bnactu
1 pa3paboTaTb Mepbl N0 YNYULLEHWIO CUCTEMBI 0becneyeHms
B MEJMUMHCKMUX OpraHWU3aumsX, nojBefoMCTBEHHbIX MUHK-
cTepcTBy BHyTpeHHux fen (MBL) Poccum [5]. CoTpyaHuku
MBJ], Poccum B ycnosumsx cneumnanbHOM BOEHHOW onepauuu
(CBO) Ha npudpOHTOBLIX TEPPUTOPUAX BLINOSHAIOT PYHKLMM
no obecneyeHuio obLiecTBEHHON Be3onacHoCTH, NPOBOASAT
0NepaTMBHO-PO3bICKHbIE MEpONpUATUS, OCYLLECTBASIOT
KOHTppa3Be/[biBaTe/IbHYK [eATeNIbHOCTb, HanpaBleHHYH
Ha HelTpanM3aumio NpPecTynHUKOB, NpesoTBpaLLeHNe au-
BEPCMIN WU TEPPOPUCTMYECKUX aKTOB, 3aLLMUTY KIHOYEBbLIX
0bbekToB, M obecneunBaloT 6e30nacHOCTb HaceneHus,
OCYLLLeCTBNIAA CAYXeBHYI0 AeATenbHOCTb B YCI0BUSAX Ypes-
BblYaiHbIX cuTyauuin. CoBpeMeHHble GOpPMbl BOOPYKEH-
HOr0 KOHGQJIMKTA CYLLECTBEHHO OT/IMYAOTCA OT Mpeablay-
LUMX OMbITOB JIOKANbHbIX BOEHHbIX AENCTBUNA, TaKUX KaK
B Adranucrane, Cupuu, Ha CeBepHoM KaBKase 1 B opyrux
ropsumMx TOUKax nocnefHux pecatunetui. Mcnonb3osaHue
MPOTMBHUKOM TEXHOOMWIA AN AUCTAHLMOHHOMO NOPaXeHus
JINYHOrO CoCTaBa CMoBbIX BeAoMcTB Poccuiickoit Pepepa-
UMM NpeAcCTaBAsieT Yrposy MoayyeHus TPaBM U paHeHWi
Aaxe B rnybokoM Thinty. CTeneHb BO3AEACTBUA CTPECCOBbIX
(haKTopoB cnyxKebHOM aeATenbHOCTM coTpyaHukoB OBJl Ba-
PbUPYET B 3aBUCUMOCTH OT CELMPUKM UCNIONHEHNS DYHKLM-
OHanbHbIX 0083aHHOCTEl M oNepaTUBHO-CNYXEDHbIX 3aaay.
B cTpyktypy MB[] Poccum BXoaaT pasnuuHble ciyxbbl, Takue
KaK KpMMMHanbHas noimuus, natpynbHo-nocToBas cnyxba,
TPaHCMOPTHAaA NOAMLMA, MUrpauMoHHas cnyxba u apyrue,
KOTOpble TeCHO B3aMMOAEWCTBYIOT Ans obecneyeHus oxpa-
Hbl NpaBONopsAKa W 0bLLeCTBEHHON Be3onacHOCTU rpaxaaH
Poccum 1 B paBHOW CTeneHun NoJBepralTcs pUcKy B NepUO
HeceHus cnybbl B Upe3BblyalHbIX YCnoBUsAX npodeccuo-
HanbHOM [EeATENbHOCTH, BHE MECT MOCTOSIHHOW AMCIOKa-
uMW. B coBpeMeHHbIX COLMANbHO-NOAUTUYECKUX YCOBUAX

T.32, N7 2025
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JKoNorna HenoBeka

HeobxoanMo obecneumBaTh BbICOKUIA YPOBEHb 3A0POBbA CO-
TpyaHuKos OB, uto sBnseTcs HeOTbEMIEMON YacTbio MOA-
AepxaHusa 0bLLecTBEHHOro nopsaKa u 6e3onacHocTn rpax-
AaH Pocecum [6, 7).

Lenb uccnepoBanus. OLeHKka IMHAMUKKM M NPOrHO3MpO-
BaHWe NOKa3aTenen 3[,0poBbS, CBA3aHHbIX C NOCNEACTBUAMM
BO3AEMCTBUS BHELUHMX NPUUMH, coTpyaHukos OB/,

MATEPWUAJIbl U METO[bI

B nekabpe 2024 rofa npoBeaéH aHan13 BpeMeHHbIX psi-
[0B M0 NoKasarenaM 340poBbs coTpyaHukos OB/ 3a 2008-
2024 rr. no knaccy XIX MKB-10: «TpaBMbl, oTpaBneHus
M HEKOTOPblE [pyrue MocneAcTBUA BO3LEHACTBUS BHELLUHWX
npuumnH» (S00-T98). B KauecTBe KiOYEBLIX MHAWMKATOPOB
paccMaTpuBanu nepBuuHylo 3abonesaeMocTb (Ha 1000 co-
TpyAHMKOB, %o), ypoBeHb cnyyaeB TpygonoTepb (Ha 1000
COTPYAHMKOB, %), ypoBeHb cMepTHocTH (Ha 100 000 coTpya-
HWKOB), YPOBEHb NepBMYHOM MHBanMAHocTH (Ha 10 000 co-
TPYAHUKOB). ICTOUHMKOM [aHHbIX CYXUIK arpervpoBaHHble
roA0Bble OTHETHI, NPeA0CTaB/IEHHbIE CUCTEMON Me AULIMHCKO-
ro obecneyennsa MBJ] Poccuu, oxBaTtbiBatolume 17-neTHUN
BPEMEHHOW MHTepBan. [lns NOCTpoeHWUs NporHosa rnokasa-
Teneii Ha 2025-2028 . UCMIONb30BaNM MOZENb BPEMEHHbIX
PALOB Ha OCHOBE aBTOPErpecCUOHHOW MHTErpUpOBaHHOM
ckonb3swwen cpegHen (ARIMA) ¢ BknoyeHneM BuHapHoro
BHeLUHero (akTopa, OTPaKalLLero yyactue COTPYOHUKOB
0BL B CBO. Onsa 2022, 2023 u 2024 rr. naHHOMY (aKTopy
npucBanBanu 3Hadenue 1, ang ocTanbHeix net — 0. 370 oT-
pakaeT NOBbILLIEHUE HArPy3KW U CTpecca B YCIOBUSX Yrpo3bl
YM3HW U 30,0poBbto coTpyaHMKoB OBJ. MocTpoeHue nporHos-
HbIX MOLENEN OCYLLECTBASANM N0 KaXLOMy MOKa3aTeo 0T-
aenbHo. NMpumensnn Mogens ARIMA (1,1,1) ¢ ak3oreHHom ne-
peMeHHON, peann3oBaHHoM B bubnmoTeke statsmodels A3bika
Python. [Ins Kawporo pana npoBeféH TecT Ha CTauMoHap-
HocTb (Augmented Dickey—Fuller), a Takxe aBTOMaTU4ECKMIA
noabop napameTpoB no kputepuio Akamke (AIC). MonyyeHHble
3HaueHus AIC cBupeTenbCTBYIOT 00 YA0BNETBOPUTEBHOM Ka-
yecTBe MOAENElA: /1S NOKa3aTeNs YPoBHA Cly4aes TpyAomno-
Tepb AIC=110,27, ana cMeptHocTn AIC=123,16, ans nepsuy-
HoW uHBanupHocTu AIC=47,68. lMepBuyHas 3aboneBaemocTb
(Ha 1000 cotpygnHukoB, %o): AIC=107,93. YpoBeHb AHeit
Tpyaonotepb (Ha 1000 cotpynHuKoB, Y%): AIC=142,89. Mpo-
THO3HbIE 3HaYeHus conpoBoxaatoTcs 95% noBepUTENbHBEIMU
untepeanamu (95% [W), paccumtaHHbIMM Ha OCHOBE CTaH-
[apTHOW oWMbKW nporHo3a. Mopenu no3sonunu oTpasuTb
06LLMe TeHAEHUMM M NOTEHLMANbHYK Harpy3Ky Ha cucTeMy
BEAOMCTBEHHOWM MeANLMHBI MPYU COXPaHEHWUM TEKYLLMX YCro-
BMIA CITYKObI.

PE3Y/IbTATbI

CpeaHwii ypoBeHb nepBuUYHOM 3ab0neBaeMoCTH COTPYA-
HukoB OB[l no knaccy «TpaBMbl, OTPaBNEHUS M HEKOTO-
pble Lpyrie NOCNeACTBUS BO3LENCTBUS BHELUHUX MPUYUH»
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(S00-T98) 3a uccnepoBaHHbIA nepuog coctasun 62,5%o
(63,41+4,97), uto cootBetcTByeT 11,7% B 0bLiel CTpyK-
Type nepBuyHOl 3aboneBaeMoCTM M 3aHMMaeT BTOpOe
MeCTO N0 YacToTe BCTPEYAeMOCTU CPpeay BCEX 3aperucTpu-
POBaHHBIX CJTy4yaeB NepBUYHbIX 3aboneBaHui y COTpYLoHH-
ko OB/I.

YpoBeHb cy4aeB TpyLonoTepb, CBA3aHHBLIX C TpaBMa-
MW, OTPaBNEHUAMU N HEKOTOPLIMW APYTrUMM NOCeACTBUAMU
BO3[,eMCTBUA BHELUHUX NpU4MH, y coTpyaHukoB OBJL poctur
60,5%o (61,55+4,48) n chopmuposan 10,6% ot obuiero Ko-
JMYeCTBa C/Ty4aeB BpEMEHHOI HETPYLOCMOCOBHOCTH, YTO SIB-
NsAeTcA TPeTbMM MO YacToTe BCTPEYAEMOCTU pe3yNbTaToM
cpeau Bcex MPUYMH TPYLONOTEPb Y UCCNEAYEeMOro KOHTUH-
reHta. CpeHerofoBoi ypoBeHb JHel TpynonoTepb Mo Kiac-
cy S00-T98 y cotpyanmkos OB[l pocturaet 1401 (1425+86),
yto cocTaBnset 19,0% ot 0bLUeN CTPYKTYpbI AHEW BpEMEHHOIA
HeTPYAO0CNoCOoBHOCTM M 3aHUMAET BTOPOE MECTO CPeam BCEX
AHeW TpynonoTepb Y UCCNeAYeMOro KOHTUHIeHTa.

YpoBeHb NepPBUYHON UHBANMAHOCTH B PacCMaTpUBaEMOM
Knacce 3aboneBaHui y cotpyaHukos OB Ha 10 Thic. I4HO-
ro cocTaBa paseH 2,16 (2,2+0,32) u 3aHMMaeT BTOpoe MecTo
B CTPYKTYpe NepBUYHOI MHBanUAHOCTW u 32,6% oT obLieil
CTPYKTYpbl UHBanNMAHocTH. [oKasaTenb cpeHeMHOroMeTHe-
ro YpoBHs cMepTHOCTU coTpyaHukoB OBJ] oT npuumnH knacca
S00-T98 coctaBnset 48,15 (49,55+7,43) Ha 100 Thic. MM4HOrO
COCTaBa, a BKMaf B CTPYKTYpy oblLLieit cMepTHOCTM JoCTUraeT
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53,6% wn 3aHMMaeT nepeoe MeCTO B CTPYKTYpe CMEpPTHOCTH
cotpyaHukoB OBJ] ot 3aboneBanui.

[InHaMnKa MeaMKO-CTaTUCTMYECKMX MOKasaTenei
no knaccy XIX «TpaBMbl, OTpaBNEHUS U HEKOTOpbIE Jpyrue
NnocneacTBus BO3LENCTBMSA BHELLHMX NpuymnH» (S00-T98) co-
TpyaHukoB OB/ 3a 2008-2024 rr. npefcTaBneHa B Tabn. 1.

3a yKasaHHbIM nepuog, HabnoaaeTcs YCTOWYMBOE CHUMKE-
HWEe BCEX OCHOBHbLIX MOKa3aTenel, OTpaXatoLLmMx TpaBMaTu3Mm
u ero nocneacteua y cotpypHuko OB[L. [MepsuuHas 3a-
BonesaeMocTb 3HauuTenbHo cHuaunack ¢ 102,6%0 B 2008 r.
00 51,9%o0 B 2024 r. YpoBeHb ciy4aeB TpyLonoTepb U ypOBEHb
OHeW TpyAonoTepb AEMOHCTPUPYIOT CHUKEHWE, YTO MOXET
CBMAETE/LCTBOBATb 0 HE3HAYUTENBHOM TSECTW TPaBM, yNyu-
LUEHWUA YCIIOBUM CNYKObI UMM COBEPLLEHCTBOBAHUM CUCTEMBI
MeamumHcKoro obecnevenns cotpyaHukos OBL. YpoBeHb
cnyyaes TpyAonoTepb cHusuncs ¢ 98,7%o 8 2008 . no 51,6%o
B 2024 r., a ypoBeHb AHeW TpydonoTepb cokpatuics ¢ 2145%o
00 1465%o0 3a TOT e nepuog. YpoBeHb CMEPTHOCTM TaKKe Co-
Kpatuncs ¢ 93,3%o B 2008 1. go 21,7%o0 B 2024 ., 4TO YKa3bl-
BaeT Ha ynyuLleHve Mep No oxpaHe 340poBbs 1 be3omacHoCTH
cotpyaHvkos OB[l. YpoBeHb NepBUYHOI MHBAMAHOCTY 3HAUM-
TenbHO yMeHbLuMiics — ¢ 3,9%o B 2008 r. go 0,7%o B 2024 .

B paMKax npoBeAEHHOr0 WCCNeAOBaHMS MOCTPOEHA
CpaBHWUTE/IbHAsA MPOTrHOCTMYECKAA MOAENb AN1S OLEHKU OM-
HaMWKU MepBUYHOK 3ab6071eBaEMOCTU M NPOU3BOACTBEHHbIX
MocnefCTBMiA, CBA3AHHBIX C TPaBMaMW M MHBIMU BHELUHUMM

Ta6nuua 1. [MHaMUKa MeAMKO-CTAaTUCTUYeCKUX Nokasateneil no knaccy XIX «TpaBMbl, OTPaBMEHUS U HEKOTOpble Apyrye MocnefcTBUs BO3LENCTBUSA
BHELLIHUX NpuumH» (S00-T98) cotpyaHMKOB opraHoB BHYTPeHHUX fen Poccuiickoit epepaumm 3a 2008-2023 rr., %o

Table 1. Trends of medical and statistical indicators for ICD-10 Chapter 19 “Injury, Poisoning and Certain Other Consequences of External Causes”
(S00-T98) among Internal Affairs officers of the Russian Federation, 2008-2023, %o

Foa MepsuyHas YpoBeHb cnyyaeB YpoBeHb AHewn YpoBeHb YpoBeHb nepBUYHOIA
3aboneBaeMocTb TpyAonoTepb TpyAonoTeps CMEepTHOCTH MHBaMAHOCTH
2008 102,6 98,7 2145 93,3 3,9
2009 101,9 95,5 2062 1092 45
2010 1013 94,1 2088 13,6 6,6
2011 65,9 62,8 1365 62,8 2,7
2012 52,6 53,5 1194 46,8 2,4
2013 52,6 50,5 1163 40,6 2,6
2014 64,9 64,0 1461 49,1 28
2015 56,6 54,0 1247 40,2 1.9
2016 60,5 59,1 1337 35,8 23
2017 54,1 58,6 1337 324 1.6
2018 53,9 50,7 1192 344 18
2019 53,3 51,1 1204 283 12
2020 415 46,2 1225 284 09
2021 495 419 1202 275 09
2022 46,3 415 1248 29,6 08
2023 50,8 50,7 1329 20,9 06
2024 51,9 51,6 1465 217 07
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OPUIMHATTIBHOE VICCIEOOBAHME

Bo3aeicTeuamMu (MKB-10, knacc XIX), cpeau coTpynHUKoB
0B Ha 2025-2027 rr. KnioueBbIM 31eMEHTOM MOAENN Bbl-
CTynas 3K30reHHbI MOAMGULMPYIOLLMIA haKTOp — ydacTve
coTpyaHukoB OB/l B upe3sBblyalHbIX CUTYyaLMsX, CBA3AHHBIX
c obecneyeHuneM obLLecTBEHHOrO MopsAaKa W besomnacHocTH
BHE MeCT MOCTOSHHOM AMCNOKaUWK, BKIOYas AeATeNbHOCTb
Ha npudpoHToBbIX Tepputopuax B CBO. YKasaHHbIM npe-
LVKTOp OTpa<aeT BO3AEHCTBME KOMIIEKCA CTPECCOrEHHbIX
1 ONacHbIX YCNOBUI, COMPSXKEHHBIX C BbINOHEHWEM CITyeb-
HbIX 33434 B 30He NPAMOIA YrPo3bl XM3HU W 3[0POBbIO.

CpaBHUTENbHBINA aHanM3 NpOrHO3HbIX MoAenei (tabn. 2)
BbISIBUJT CTATUCTMYECKU 3HAYMMBbIE Pa3nnyms Mo BONBLUMHCTBY
K/lOYeBbIX MOKa3aTenen. B yacTHOCTH, BKIIOYEHWE BHELLHENO
(aKTopa B MoJEeNb NPOrHO3MPOBaHWS NPUBENO K CyLLECTBEH-
HOMY POCTY YPOBHsl AiHEN TpyaonoTepb (CpeAHeronoBas pas-
Huua npesbiwaet 270 y.e.; =81208,17; p <0,001), npu 3tom
[V nporHo3a Ha 2027 r. coctasunu ot 1198,5 go 1721,9 aHeii
Ha 1000 cotpynHukoB 6e3 y4é€Ta BHELLHEro BO3AENCTBUSA
n ot 1441,0 po 2014,3 — npu ero Hanuuuu. AHanoruyHo
Mo KOMMYECTBY Cily4aeB TPYAOMOTEPb BbISBIIEHO YBE/MYEHME
B cpeHeM Ha 3,8%o (F=14,60; p <0,001); W B 2027 r. cocTa-
Bunm 47,2-54,0 6e3 yuéta CBO 1 50,7-58,4 npu ero yuéete. 3!
LaHHbIE YKa3bIBAlOT Ha BbICOKYH YYBCTBUTEILHOCTb Nocnef-
CTBUIA TPABMaTUYECKMX BO3AEHCTBUIA K YCNOBMAM MOBbILLEH-
HOM WHTEHCMBHOCTM NpodeccuoHanbHbIX puckos B 30He CBO.

Mo nokasaTenio nepBuYHOW 3abonieBaeMoOCTH, OTHO-
cAlenca K TpaBMaM U oTpasnenuam (S00-T98), Takke
YCTaHOBNEHbl AOCTOBEPHbIE OT/IMYMA MEXAY MOJAENsSMU:
MpU BKJTIOYEHUM 3K30rEHHOMO MPEAMKTOPA EKEroAHbIN Npu-
pocT coctaBun okono 2,1%o (F=4,34; p <0,001). Mportxosu-
pyeMble 3HaueHus Ha 2027 r. coctansnm 50,8%o (95% [JU:
46,4-55,2) b6e3 yuéTa BHeLHero dakTopa 1 52,9%0 (95% ON:
48,6-57,2) npu ero HaAU4mMu.

lporHosupyeTcss CHUXEHWE YPOBHA CMEPTHOCTM
(c 27,1 po 17,0 Ha 100 000 cotpynHuko K 2027 r.; F=74,39;
p=0,0026), npu atoM [I1 ons nporHo3a ¢ yuétom CBO cocTa-
Bun 14,6—19,4, B To Bpems Kak 6e3 yuéta — 23,8-30,4. o-
Ka3aTe/lb NepBUYHON UHBAIMAHOCTU AEMOHCTPUPOBAN exe-
rogHoe cHuxeHue Ha 0,3%o (F=0,09; p <0,001), ¢ A 0,4-0,8
(c CBO) npotue 0,7-1,1 (6e3 CBO). 3v pesynbTaThl MOryT
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JKoNorna HenoBeka

ObITb 06ycnoBneHbl Kak ycuieHMeM MeponpusThiA No Meau-
LMHCKO 3BaKyauuu 1 HabnioaeHuio 3a IMYHBIM COCTaBOM
B ycnoBusx CBO, Tak 1 BO3MOXKHBIM 3 (EKTOM CENEKTUBHOMO
oTbopa M3NYECKN U NCUXMYECKN YCTONYMBLIX COTPYAHUKOB
ANA yyacTus B 60eBbIX 3afaYax.

OBCYXAEHUE

B ycnoBuax yeennyeHus yucna 4pesBblyaiiHbIX CUTYa-
LM, BKIItoYas ydvactme cotpyaHukoB OBJL B obecneyeHun
npaBornopsgka Ha npudpoHTOBLIX TeppUTOpUAX U BoEeBbIX
peiicteuax B 30He CBO, cywectBeHHO Bo3pacTaeT uamnye-
CKast M NCMX03MOLMOHaNbHas Harpyska. 3Tn obcTosTenbCTBa
cnocobcTBYOT poCTy NpodeccMoHanbHOro TpaBMaTU3Ma
M YXYLOLIEHWO MNOKasaTeNiel BPEMEHHOW HeTpyAocnocob-
HocTW. CoBpeMeHHbIe Yrposbl, B TOM YMCNe OEeNCTBUS OM-
BEPCMOHHBIX TPy, MPUMEHEHNE OUCTAHLMOHHBIX Mopaxa-
IOLLMX CPeAcTB, HeCcTabunbHOCTb 0BCTaHOBKU, GopMUpyoT
KaueCTBEHHO HOBbIE PUCKM A8 3[L0POBbS COTPYAHMKOB,
0c06eHHO NPy BBIMOSIHEHWUM 3afiad BHE MECT MOCTOSHHOW
pvcnokauuu. MonyyeHHble faHHbIE JEMOHCTPUPYIOT 3Hauu-
Mble U3MEHEHUS B NOKa3aTensx 340poBbs COTPYAHUKoB 0BJ]
B YC/OBUSX HapacTatoLLieli BHELLHE W 0nepaTMBHOM HarpysKu
B 2022-2024 rr. MporHo3 Ha 2025-2028 rr., NOCTPOEHHbIN
c ucnonb3oBaHeM Mogeneit ARIMA ¢ 3K30reHHbIM (haKTo-
poMm yyactus B CBO, ykasbiBaeT Ha TEHAEHLMIO K MOBBILLEHWIO
YPOBHS NepBMYHOIA 3a60/1eBaeMOCTU U TPYAOMOTEPD, @ TaKIKe
BO3MOJHOE COXpaHeHWe Ha BbICOKOM YPOBHE MoKa3saTeneil
WHBaNWAHOCTM U CMEPTHOCTU. JTW pe3ynbTaThbl NOATBEPH-
[aloT HabnogaeMoe B MeXAYHApOLHON iUTepaType BAMs-
HUe (haKTOpOB 3KCTpPeMasibHOW NpoeccMoHanbHOM cpeabl
Ha 3[,0pOBbE COTPYAHUKOB NPABOOXPAHUTENBHBIX CTPYKTYP.

H.M. Tiesman u coasr. [8] npu aHanu3e gaHHbIX 0 HeCMep-
TeNbHbIX TPaBMax y coTpyaHuKoB noauuum B CLUIA 3a bonee
yeM 10-neTHUiA Nepuof, NoKa3anum pocT TpaBMaTtn3aMa Ha 21%,
Mpu 370M 6ONBLUMHCTBO TPaBM ObiM CBA3aHbI C y4acTMeM
B YNMUHbIX Decropsiikax, MaccoBbiX aKUMSX U LpYrux Me-
POMNpPUATUSX C BbICOKON CTEMEHbID PU3MYECKOr0 KOHTaKTA.
Mo X MHeHWI0, MIMEHHO BHE3amHOe YCUNEeHUe onepaTUBHOM
aKTMBHOCTU CBS3aHO C BO/IHO0Bpa3HbIM POCTOM MOKa3aTesien

Ta6nuua 2. CpaBHUTENbHBIA NPOrHO3 NOKa3saTesen, CBA3aHHbLIX C NOCeACTBUAMM Bo3fencTems BHeLHWX npuunH (MKB-10, knacc XIX), cpeay cotpyaHu-
KOB OpraHoB BHYTpeHHUX aen Poccuiickon @epepaumm Ha 2025-2027 rr. ¢ y4€TOM 1 be3 yuéTa y4acTus B cneLmainbHoi BOeHHOI onepaunu, %o

Table 2. Comparative forecast of indicators related to the consequences of external causes (ICD-10, Chapter 19) among Internal Affairs officers of the
Russian Federation for 2025-2027, with and without accounting for participation in the Special Military Operation, %o

MporHo3 6e3 y4éTa ak3oreHHoro daktopa | [porHo3 c y4€TOM 3K30reHHOro akTopa ANOVA
Mokazatenm
2025rr. 2026 r. 2027 r. 2025r. 2026 r. 2027 r. F p
MepBryHas 3aboneBaeMoCTb 49,94 49,98 49,99 52,04 52,06 52,06 4,34 0,001
YpoBeHb CnyyaeB TpyLonoTepb 47,85 47,89 47,86 51,73 51,62 51,71 14,60 0,001
YpoBeHb AHel TpyaonoTepb 1201,90 1201,80 1201,70 1476,34 1486,89 1496,71 81208,17 0,001
YpoBeHb CMepTHOCTU 21,11 2714 27,14 20,15 18,60 17,05 74,39 0,002
YpoBeHb NepBUYHON 1,02 1,03 1,03 0,72 0,72 0,72 0,09 0,001

WHBaNMAHOCTN

Mpumeuarue. F — kputepuin Ouilepa B AncnepcroHHoM aHanmse (ANOVA); 3HauuMocTb pasnmnduii npu p <0,001.
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BPEMEHHOI HeTPYA0CMNOCOBHOCTH 1 nocneayloLLen XpoHu3a-
LMen TpaBM, YTO COMOCTaBMMO C AaHHbIMK no OB[, Poccuii-
ckon ®epepaunn B 2022-2024 rr.

Wccneposakme J.M. Violanti n coasr. [9] BbisBUNO, YTO CO-
TPYLHWKU NONULMKM, NOABEpPraBLUMECs CTPECCOreHHbIM BO3-
LEeACTBUAM (MPX NaTpyNMPOBaHUW B YCIIOBUAX MOBLILLEHHO
yYrposbl), MMeNM [OCTOBEPHO BbILLE YPOBEHb COMATUYECKOIA
3aboneBaeMOCTH, BKIIKOYAs TPaBMbl, YEM COTPYAHUKM afMM-
HucTpaTueHbIx cyxb. D.S. Weiss u coasr. [10] B MHoroueH-
TpoBoM 0630pe no ctpaHam HATO nokasanu, 4To y4actue Bo-
€HHOCNYXKaLUMX U COTPYAHMKOB MOSMLMM B MUPOTBOPYECKNX
1 B0eBbIX OMepaumsX COMPSIKEHO C OTIOXKEHHBIM POCTOM No-
KasaTesen MHBanuau3auuv B npegenax 1-3 net nocne 3asep-
LUEHMA aKTMBHBIX (ha3. 3To cornacyetcs ¢ HabMoAaeMbIM po-
CTOM NepBUYHON MHBANMAHOCTU B NporHo3e Ha 2025-2028 rr.
y cotpyanukos OB/, npoxoamsLumx cnyx6y B 3oHe CBO.

Cornacto C.R. Brewin u coasrt. [11], B BenukobputaHuu
B Nep1oA nocrnie Teppopuctudeckux aktoB 2017 r. bbina pas-
BEpHyTa nporpamma «Blue Light Wellbeing Framework», Ko-
Topas no3sosmia Ha 17% CHU3WTb KONMYECTBO AHEN BPEMEH-
HOW HETPYAOCMOCOBHOCTM Y COTPYAHWKOB 3a CHET BHE[PEHMS
MCUXOMIOTMYECKOW MOJEPIKKM U pacLUMpeEHHON peabunuta-
umm. OTcyTCTBME aAHANOTMYHOM YHMULMPOBAHHOW MOLENH
B Be,OMCTBEHHON MeanumHe MB/] Poccun co3pgaét oononHu-
TeNbHbIE PUCKM MOBBILLIEHUA TPaBMaTU3aUMW M WHBANMAM3A-
um B bnmkanuve rogpl. MonyyeHHble AaHHbIe coracyloTcs
C MeXAyHapodHbIMM HabmioAeHnsMN U MOAYEPKMBAIOT He-
06X01MMOCTb KOMMIEKCHOMO MOAX0AA K CHUMEHUIO BIIMSHMS
boeBoro 1 onepaTMBHOTO CTpecca Ha 3[,0pOBbe COTPYAHWUKOB,
a TaKe K pa3BuTUI0 BEJOMCTBEHHbIX MPOrpamMM GU3MYecKoil
W NCUXMYECKON peabunuTaumum B NoCTONepaLMoHHOM nepuose.

Takum 00pasoM, pesynbTaTbl MOAENMPOBAHUSA YKa3bl-
BalOT Ha NOTEHUMaNbHOe HapacTaHWe Harpysku Ha cuctemy
BEJOMCTBEHHOI0 3apaBooxpaHeHus MBL, Poccum B brimkaii-
LKe rofibl, 0c0BEHHO B YacTh NPOodMIAKTUKM TPaBMaTU3Ma,
noAfepKKN OYHKLMOHANIBHOMO COCTOSHWSA JIMYHOTO COCTaBa
1 CBOEBPEMEHHOW [MArHOCTUKW COMATMYECKUX U MCUXMye-
CKUX HapyLUeHWi, Bo3HMKarowmx B ycnoeuax CBO u apyrux
ype3BbIYaNHbIX CUTYaLMIA.

3AKJIOHYEHUE

C y4éToM xapaKTepa NpOrHOCTUMECKUX AaHHBIX U Creu-
GUKM aHanu3sMpyeMbix HapyleHui no knaccy XIX MKB-10,
0XBaTbIBaloOLLEMY TPaBMbl, OTPAB/EHMSA U UHbIE NOC/ECTBUS
BHELUHEro BO3ENCTBUSA, B paMKax HacTOSILLLEro uccefoBa-
HWA chOPMyNUPOBaH MOCNEAO0BaTENbHbIA KOMMEKC Mepo-
NPUATMIA, HaNPaBNEHHBIX Ha YBENMYEHWUE NPOLONHKUTENBHO-
CTV JKM3HW 1 TPYLOBOrO JONroNeTUs coTpyaHukos OBL.

lMepBocTeneHHoi 3apa4en Npu pabote ¢ TpaBMUPOBAH-
HbIMKM COTPYLHUKaMK, 0COBEHHO B YCNOBUAX CyXObl BHe
MEeCT MOCTOSHHOM AMCNIOKauMM M ydacTus B 60eBbIx Aeid-
CTBUSAX, ABNSETCA OpraHM3auus MOJSHOLEHHOW CaHMTapHOW
3BaKyaumu. HeobxoamMbIM LwaroM ctaHoBuTca hopMUpoBa-
HWe CTPYKTYPMPOBAHHOW CUCTEMbI MeAULIMHCKOW 3BaKyaLum,
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BKJTIOUAIOLLE OCHaLLleHWe TeppuTopuanbHbIX noppasgene-
HWW CMELManu3vupoBaHHbIM TPAHCMOPTOM, BO3MOXHOCTbIO
a3pOMEMUMHCKOW AO0CTaBKM U pas3BEépTbiIBaHMEM MObMIIb-
HbIX MYHKTOB CTabunmsauuu COCTOAHMA MOCTpaAaBLUMX.
MpuHUMNManbHO BaHO, YTOObI 3BaKyaLMs OCyLLeCTBAANAaCch
Mo TUNWU3MPOBaHHLIM MapLUpPYTaM B KpaT4alLLne CPOKU noche
nosTy4eHnst NOBPEXAEHMS, C BUKCaLMEN KITMHUYECKOro auar-
HO3a, NpeABapUTENIbHON OLLEHKOM TAXECTU U perucTpaumeit
06CTOATENBCTB NOJYYEHUS TPABMI.

CrepytoLwmMm 3TanoM BNSeTCA opraHu3aums npoduibHo-
ro 1 CreLWann3vpoBaHHOro fedeHmns. MeauumHcKas noMoLLb
L0JTKHA OKa3bIBaTbCA C YYETOM HO30J10rMYECKOM cneumbuKu
Hanbonee YacTbix TPaBMaTUYECKUX MOBPEXAEHUI — coYe-
TaHHbIX, MUHHO-B3PbIBHbIX, YePENHO-MO3r0BbIX, NMPOHUKal0-
LUMX M KOCTHO-CYCTaBHbIX. [ns 3toro LenecoobpasHo pas-
BMTWE BEJOMCTBEHHbIX CTALMOHAPOB TPaBMATO/IOMMYECKOro
W Hermpoxvpyprudeckoro npodunen, a Takke GopMmpoBaHue
MEXKPernoHasbHbIX LEEHTPOB CMeLMann3vupoBaHHOi NMOMOLLM
COTPYAHMKaM, NOTyYMBLUMM MOBPEXAEHUS B YCIIOBUSX Ypes-
BblYalHbIX CUTyauuMii. B KoMmnekc neveHns fomkHbl ObiTb
BKJTIOYEHbI OMEpaTVBHbIE BMELLATeNbCTBA, MeANKaMEHTO3-
Has KoppeKuus 60eBoro CMHAPOMa W BOCNaneHus, a TakKe
ncuxodapMakoTepanus B CAlydae COMYTCTBYIOLLErO OCTPOro
CTPEeCCOBOro paccTponCTBa.

locne 3aBepLUEHUS OCHOBHOIO 3Tana JleyeHust COTPYAHUK
MOAJIENMT BKITOYEHMIO B NPOrpaMMy MeMLMHCKO| peabunn-
TauuW, OPMEHTUPOBAHHOW Ha BOCCTaHOBMIEHWE YTPayeHHbIX
(yHKUMIA U MpoduNaKTUKy UHBaNMAn3aumn. PeabunutaumoH-
Hble MepONpUATUS LOMKHbI NPOBOAUTLCSA N0 3TAMHOM CXeMe:
OT paHHel aKTUBU3aLMM B YCNOBMSAX CTaLMoHapa Ao ambyna-
TOPHO KOPPEKLUMM OCTaTOYHbIX HapyLweHuid. HeobxoanuMeiM
YCNOBUEM SIBNSIETCA BHEPEHWE CTaHAAPTHbIX MapLupyToB
BELlEeHUS TPaBMaTUYECKUX DONbHbIX, BKIOYAOLWMX (U3no-
Tepanuio, neyebHylo QU3KyNbTYpY, OPTOMEAMYECKYIO KOp-
PeKuMo, TPyAOTEPanui0 W MCUXONOTUYECKYH MOLAEPHKKY.
BenoMcTBEHHBIE peabunuTaLMOHHbIE LIEHTPbI AOMKHBI ObITh
obecneyeHbl COBPEMEHHOW MeAMLMHCKOM annapaTypow,
TpeHaXepamu, CpeLcTBaMU UMUTALMOHHON Tepanuu U 060-
PyLOBaHWEM AN 0OBEKTUBHOIO KOHTPONSA BOCCTaHOBJIEHUS
ABUraTesNbHbIX GYHKLMIA.

3aK/ToumMTENbHBIM 3BEHOM CTaHOBUTCS OpraHM3aums He-
npepbIBHOTO HabnlofeHUs 3a COCTOSHWEM 3[,0POBbA COTPYA-
HWKOB, MepeHECLLIMX TPaBMbl. B 3ToM CBA3M MOANEMUT BHe-
OPEHUI0 CUCTEMA 3aMKHYTOr0 MOHUTOPUHIa (YHKLMOHANbHOMO
COCTOsHNA, 6a3npylOLLAncs Ha MPUMEHEHUN aBTOHOMHBIX HO-
CUMBIX YCTPOICTB, (MKCUPYHOLLMX MapameTpbl ABUraTesNbHO
aKTMBHOCTM, BUOMEXaHMYECKOI Harpy3Ky, HapyLUEHWA paBHO-
BECWSA M afianTaumu. YCTPOWCTBa LOMKHBI (YHKLMOHMPOBATL
B paMKax 3aKpblTOr0 NPOrpaMMHO-TEXHUYECKOr0 KOHTYPa,
0e3 nogKoueHnsa K ceTaM obLiero aoctyna, ¢ nepepadent
MHAOPMaLMM Ha 3alUMLLEHHbIE MEAMLMHCKME TepMWHanbI
LS aHarv3a B peanbHOM BpeMeHUW. 3T0 MO3BOAUT OCYLLeCT-
BNATb 0OBEKTUBHBIA KOHTPOJIb TEMMOB BOCCTAHOBIEHMS, Bbl-
ABNATb MPU3HAKN XPOHMYECKOW [EKOMMEHCALMM U Npu He-
06Xx01MMOCTV ONEpaTMBHO KOPPEKTUPOBATH TaKTUKY BEAEHMS.
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BHeapeHue faHHbIX MeponpusTUiA 0becneynT CHKeHue
BTOPWUYHOW MHBANMAHOCTM U PUCKOB XPOHMU3aLWMK TpaBM, No-
BbICUT (YHKLMOHAMbHYI0 FOTOBHOCTb COTPYAHMKOB K Npo-
LO/KEHUIO CYXKObl, COKpaTUT CPOKWM BPEMEHHOW HeTpy-
A0CMnocobHOCTM W, KaK cneacteue, bymet cnocobcTBoBaTh
YBEJIMYEHUIO TPYAOBOTO AOJrONETUS U CHUMEHUIO MOTEPb
KappoBoro noteHumana B cucteme MBJ], Poccum.

N0NOJIHUTE/IbHAA UHOOPMALIUA

Bknap aBtopoB. Al. JlnxonetoB — cbop W MHTepnpeTaLus nepeuy-
HbIX MaTepuanos, CyLLECTBEHHbI BKNaf B NOATOTOBKY MepBOro Ba-
pvanTa ctath; E.I. MunTOBKMHa — NOAr0OTOBKa NepBOro BapuaHTa
CTaTby, CYLLECTBEHHbIV BKIAA B KOHLENUMIO U W3aliH UCCNe0BaHus;
AT. ConoBbeB — CyLLECTBEHHbIA BKNaj B KOHLENUMIO WMCCNeAoBa-
HWSA, OKOHYaTeNbHOe CTPYKTYPUPOBaHWE W YTBEPHKAEHWE PYKOMUCK;
C.B. XepHoB — aHanu3 v nHTepnpeTaums AaHHblx. Bce asTopsl noa-
TBEPK/AIOT COOTBETCTBME CBOErO aBTOPCTBA MEX/YHAapOAHbIM KpuTe-
pusimM ICMJE (Bce aBTOpbl BHECAN CYLLECTBEHHBINA BKNaf B pa3paboTky
KOHLeNUMW, NpoBeAEeHUS UCCEfoBaHNA W NOAFOTOBKY CTaTbi, MPOYMM
1 0806puM DUHaNbHY0 Bepcuio nepes nybamnKkaLmen).

3Tnyeckasn akcnepTusa. /ccnenosaHvie 0406pEHO 3TUHECKM KOMUTETOM
Orb0Yy BO «CrMY» Munappasa Poccum (ApxaHrenbck, Poccust), mpoToKon
N 25/2024 ot 13.11.2024. TonyyeHo pa3peLLeHne KCMEPTHOW KOMUCCUM
[T MB[l Poccum, Ha 0CHOBaHWM KOTOPOr0 YCTaHOBIIEHO, YTO CBEAEHMS, CO-
JepalLpmeca B CTaTbe, He COCTABNAIOT rOCY[apCTBEHHYIO TaliHy W MoryT
BbITb OTKPLITO ONYBMKOBaHI.

WUcTouHnku dunaHcupoBanus. OTcyTCTBYIOT.

PackpbiTHe MHTepecoB. ABTOPbI 3asBNIAKT 00 OTCYTCTBUM OTHOLLIEHWH, Ae-
ATENBHOCTV W MHTEPECOB 3a NOC/efHNE TPU FOfia, CBA3AHHBIX C TPETBHMM
MLaMM (KOMMEPYECKUMM W HEKOMMEPYECKVMM), MHTEPECH! KOTOPbIX MOryT
BbITb 3aTPOHYTHI COAEPIKAHWEM CTaTbU.

OpuruHanbHoCTb. [lpy CO3AaHMM HacToALLEN paboThl aBTOPbI HE UCMOJTb-
30BanM paHee onybnMKoBaHHbIEe CBEEHUA (TEKCT, MAMICTPALMN, [aHHbIe).
JocTyn K AaHHbIM. PefjakLMOHHas NOSTUKA B OTHOLLEHWW COBMECTHOMO
MCMonb30BaHNA JaHHbIX K HacTosLLel paboTe He MPUMEHWUMA, HOBble [aH-
Hble He cobupanu 1 He Co3faBan.
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CTaTbW TEXHONMOTMM TeHepPaTMBHOTO WCKYCCTBEHHOMO MHTENNEKTa He UC-
nonb3oBanu.

PaccmoTpenune u peueHsupoBanue. Hactoslaa pabota noaaHa B xyp-
Han B WHULMATMBHOM NOPSZIKE M PaccMOTPeHa Mo 0bbl4HOM Mpovenype.
B peLieH3vpoBaHUy y4acTBOBaM [1Ba BHELLHMX PELieH3eHTa, YIeH pefaK-
LIMOHHOW KONMErn W Hay4HbINA pefiakTop U3AaHNS.
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BausHue apTrepuanbHOM runepreH3uM Ha KOrHUTUBHbIE
¢yHKuuM B cpeaHeM Bo3pacTe Ha EBponelckoM
CeBepe Poccum: uccnepoaHue ¢ npuMeHeHUeM
MeToAa NOTEeHLWUanoB, cBA3aHHbIX ¢ cobbiTuem P300

E.B. KpusoHorosa, 0.B. KpusoHorosa, J1.B. [NockoTHoBa

(DepeparbHblii UCCNeL0BaTENbCKMIA LIEHTP KOMM/IEKCHOTO M3yyeHus ApkTukm uM. akap. H.M. JlaBépoea Ypanbckoro otaeneHus Poccuiickon akapeMuu
HayK, ApxaHrenbck, Poccus

AHHOTALMUA

O6ocHoBaHue. ApTepuarnbHas runepTeHsus ABNSeTCA (aKTOPOM PUCKA HEraTUBHBIX KOTHUTMBHBIX MOCAeACTBUiA. B KakoM
BO3pacTe OHa HAaYMHAET BAMATb Ha COCTOSIHME KOTHWUTUBHBIX QYHKLIMIA, HEU3BECTHO.

Llenb. 3yyeHne BAMAHWSA NOBLILLEHHOTO apTepuanbHOr0 AABMIEHNUS HA KOTHUTMBHbIE DYHKLWMW Y NIOLEN cpefHero Bo3pacta
MYTEM OLIEHKM C/TyXOBOr0 BbI3BAHHOMO NOTEHUMANa, cBA3aHHoro ¢ cobbitem P300.

Marepuanbl U MeToabl. B vccnenoBaHuy NpuHANM yyacTve Nioay B Bo3pacTe 45-59 neT ¢ apTepuanbHoi runepTeHsven
(n=102) n 6e3 apTepuanbHoi runepteqsun (n=100), npoxwuBatoLme B ApxaHrenbcKe. BeigeneHsl Tpu Bo3pacTHbIX nepuopa:
45-49 net, 50-54 ropa, 55-59 net. B Kaxa0M BO3pacTHOM nepuofie BbIAENEHo ABe rpynnbl: 1-8 rpynna (KOHTponbHas) —
/MU, He UMelOLLMe apTepuanbHOM TMNepTeHsuK; 2- rpynna — NiMua C apTepuanbHOW TMNepTeH3Nel COOTBETCTBYIOLLErD
Bo3pacTa. Peructpaumio KomnoHeHtoB P300 1 N2 nposoannu Ha anektposHuedanorpade «HerpoH-CnekTp-4/BMM» («Heit-
pocodT», Poccus), ucnonbsosanu napagurmy oddball. AptepuansHoe faBneHve W3MepsiM aBTOMaTUYECKUM TOHOMETPOM
OMRON Healthcare.

Pesynbrartbl. B 45-49 net y niopeii ¢ apTepranbHoii rUNepTeH3NeN U €€ MeaUaHHOW AMTENBHOCTBIO 5 NeT He Habnaanoch
pa3nuumid B nateHTHoM BpeMeHn N2 u P300 u BenimumHe amMnnutyasl P300 no cpaBHEHMIO ¢ KOHTPOMbHOM rpynnoid. B 50—
54 ropa y niofien ¢ apTepuanbHON rMNepTeH3nelt U eé MeaMaHHOW SIMTENBHOCTBIO 8 NeT 0TMeYanoch CHKEHWe aMMUTy bl
P300 B TeMeHHou (P4) obnacti cnpaBa no CpaBHEHWMIO C KOHTPOMLHOW rpynnoii AaHHoro Bo3pacta. B 55-59 net y nionen
C apTepuanbHOW TMNepTEH3EN U e€ MeaMaHHOW AnUTeNbHOCTLI0 9,7 roga Habnopanock cHuxkeHne amnantyabl P300 B Te-
MeHHbIX (P3, P4), ueHtpanbHbix (C3, C4), nobHbix (F3, F4) oTaenax ronoBHOro Mo3ra, yBeNnnyeHWe naTeHTHoro BpeMeHn N2
B TeMeHHoi (P3) obnacTu cnesa, nepenHesucouHoM (F7) otaene cnesa, NobHoM (F4) oThene cnpasa.

3akniouenue. B cpeHeM Bo3pacTe Y NtoAeii ¢ apTepuanbHOi rvnepTeHsmeii ¢ 50-54 nieT 0TMeYanoch CHUKEHME PecypcoB
BHUMaHUs, ¢ 55-59 nieT HabnoAanock CHUXEHME PecypcoB BHUMaHUS M 3aMedfieHne cKopocTu anddepeHUMpPOBKM U 0Mo3-
HaHWA 3BYKOBOr0 CTUMYNa.

KnioueBble cnoBa: cnyxoBble MOTEHUManbl, CBA3aHHbIe C COOLITUAMM; apTepuaiibHas TUNepTEeH3WUs; KOrHWUTMBHbIE
dyHKUMM; CpefHuiA BO3paCT.
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Impact of Hypertension on Cognitive Function
in Middle Age in the European North of Russia:
P300 Event-Related Potential Study

Elena V. Krivonogova, Olga V. Krivonogova, Liliya V. Poskotinova

Federal Research Center for Comprehensive Study of the Arctic named after Academician N.P. Laverov of the Ural Branch
of the Russian Academy of Sciences, Arkhangelsk, Russia

ABSTRACT

BACKGROUND: Hypertension is a known risk factor for adverse cognitive outcomes. The age at which it begins to affect
cognitive function remains unclear.

AIM: The work aimed to investigate the impact of elevated blood pressure on cognitive function in middle-aged adults by
assessing the auditory P300 event-related potential.

METHODS: This study included residents of Arkhangelsk aged 45-59 years with hypertension (n=102) and without hypertension
(n=100). Three age periods were defined: 45-49, 50-54, and 55-59 years. Each age period was divided into two groups: group
1 (control)—individuals without hypertension; group 2—individuals with hypertension of the corresponding age. P300 and
N2 components were recorded using a Neuron-Spectrum-4/VPM electroencephalography system (Neurosoft, Russia) with
an auditory oddball paradigm. Blood pressure was measured with an OMRON Healthcare automatic tonometer.

RESULTS: In the 45-49-year age range, individuals with hypertension of median duration 5 years showed no differences
in N2 or P300 latency or in P300 amplitude compared with the control group. In the 50-54-year age range, individuals with
hypertension of median duration 8 years showed reduced P300 amplitude in the right parietal (P4) region compared with
corresponding controls. In the 55-59-year age range, individuals with hypertension of median duration 9.7 years showed
reduced P300 amplitude in parietal (P3, P4), central (C3, C4), and frontal (F3, F4) regions, along with prolonged N2 latency
in the left parietal (P3), left anterior temporal (F7), and right frontal (F4) regions.

CONCLUSION: Middle-aged individuals with hypertension demonstrated a decline in attentional resources beginning
at 50-54 years, and by 55-59 years this was accompanied by both reduced attentional resources and slowed speed of auditory
stimulus discrimination and recognition.

Keywords: event-related auditory potentials; hypertension; cognitive functions; middle age.
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OPUIMHATTIBHOE VICCIEOOBAHME

Ob0CHOBAHUE

PacnpocTpaHéHHOCTb apTepuanbHoi runepTeHsun (Al)
cpeaM CepAeyHO-COCYAMCTbIX 3aboneBaHuii OCTagTca Jin-
LVPYIOLLIEN U [EMOHCTPUPYET YCTOMYMBYI0 TEHAEHLMIO K po-
cty [1]. OHa aBnsaetcs (HaKTOpOM pUCKA HeraTMBHbIX KOr-
HUTVBHBIX nocneacTsui [2]. MNpeanonaraeTcs, YTO cpefHWiA
BO3pacT ABNSETCS YYBCTBUTESbHBIM NEPUOSOM, B KOTOPOM Al
OKa3blBaeT HeraTMBHOe Bo3aencTeue Ha Mo3r [3]. Ha Cesepe
Al BO3HMKaeT y 1L, MON0A0ro BO3pacTa, MMeeT arpeccuBHoe
TEYEHME W COMPOBOXAAETCA PaHHUM MOpaXKeHWeM OpraHoB-
MULLEeHe [4]. B HacToswwee BpeMs HeAOCTaTOMHO M3Y4YeHOo
COCTOSIHME KOTHWUTMBHBIX QYHKUMIA Y MaLMeHTOB CPefHero
Bo3pacta ¢ Al [5]. BonbLUMHCTBO MUCCeA0BaHMIA NOCBALLEHbI
BbISIBNEHUIO CBSA3W Mexay Al B cpeiHeM BO3pacTe W coCTos-
HWEM KOTHWUTMBHbIX QYHKLWIA B MOXMUIIOM M CTApPYECKOM BO3-
pacTe [6]. Bbicokoe apTepuanbHoe aasnenue (Afl) B cpegHeM
BO3pacTe yBE/IMUMBAET PUCK CHUKEHUS KOTHUTUBHBIX (YHK-
LM 1 BO3HMKHOBEHWA LEMEHUMM B NOXMUNOM Bo3pacTe [7].
Mpeanonaraetcs, 4to Bbicokoe cuctonnyeckoe ALl (CAL)
CpefHero Bo3pacTa SBNSETCA CaMbIM CUJTbHBIM NPeaMKTO-
POM 4acToTbl BO3HWUKHOBEHMSA AeMeHuuu [7]. Tak, uccnemo-
BaHue Al cpeaHero Bo3pacta M KOTHUTMBHBIX CNOCOBHOCTEl
nokasano, 4to Bbicokoe CA/l B cpesHeM Bo3pacTe CBA3aHO
C 60NbLUMM CHUMKEHMEM KOTHUTUBHBIX CMOCOBHOCTEN B Te-
ueHune 20 net uccneposanmsa [7]. CAL B cpegHeM Bo3pacTe
6onblue 130 MM pT. CT. CBA3aHO C MOBBILIEHHBIM PUCKOM KOr-
HUTVBHBIX paccTpoiAcTs [8], npn CALL 160 MM pT. CT. v Bbiwe
PUCK AeMeHLMM Bo3pacTaeT B 4,8 pa3a [5]. B kakom Bo3pacte
Al BNMSIET Ha COCTOSIHWE KOTHUTMBHBIX (PYHKLMW, HEM3BECTHO
[9], ocobenHo Ha CeBepe. MMetoTcs uccnenoBaHms, rae noka-
3aHo, yTo passutie Al go 55 net cBs3aHo ¢ bonee HU3KUMM
bannamu B Tectax Ha namaTb [3]. B apyrom uccnenosaHum
y naumeHToB ¢ Al B cpefHeM Bo3pacTe 54 roaa, He nosy-
YaBLLIMX aHTUTMNEPTEH3WBHYIO TEPaNuIo, CpeaHuiA bann B pas-
Aene, OLEHUBAIOLLEro OPUEHTALMIO, KPATKOM LUKasbl OLLEHKH
MCUXMYECKOro CTaTyca bbisT CTaTUCTUYECKU 3HAUMMO HIXKE, YEM
B rpynne KoHTpons [5].

OQHMM U3 HEMHBA3MBHBIX METOZ0B, MO3BONIAOLLMX 00b-
€KTMBU3MPOBATb KOTHWUTMBHbIE QYHKLMKM, ABNAETCA METon
MOTEeHUMANOB, CBA3aHHLIX € CobbITUEM. 3TOT MeTog, NoBoNSET
OLLeHWTb NPOLLeCChl NAMATH, CKOPOCTb OMO3HaHMsA U audde-
PEHLUMPOBKM CUrHana, NpUHATUS PeLUeHU, KOHLEHTpaUmIo
BHUMaHus [10]. Hannume KOrHUTMBHBIX pacCTPOMCTB XapaKTe-
pu3yeTcs yanuHeHneM nepuopa nateHTHocTn P300 1 yMeHb-
weHueM amnautyabl P300 [11].

Lenb uccnepoBaHua. AHanu3 BAMSHUA MOBbILIEHHOTO
Al Ha KOrHMTUBHbIE QYHKUMM Y NtOAEN CPefHero Bo3pacTa
Ha EBponeiickoM CeBepe MyTEM OLEHKW CYXOBOrO BbI3BaH-
HOro noTeHuuana, ces3aHHoro ¢ cobbitnem P300.

MATEPWUAJIbI U METOAbI

B 2024 r. npoBeaeHo nonepeyHoe (0LHOMOMEHTHOE) UC-
Cnef0BaHMe, COOTBETCTBYIOLLEE MONOMEHUIO XENbCUHKCKON

T.32, N7 2025
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LeKnapaumMm u opobpeHHoe 3TUYecKUM KomuteTom (e-
AepanbHoro McciefoBaTesibCKoro LieHTPa KOMIMIEKCHOro
u3ydeHns Apktukv uM. akag. H.Ml. JlasépoBa Ypanbckoro
otnenenns PAH (npotokon N2 4 ot 10.02.2022). B cocTaBe
rpynnbl ObIIM YHaCTHUKK, paHee BOLLEALIME B CyYaliHyHO No-
NYNALMOHHYI0 BbIBOPKY UCCneloBaHNA «Y3Hali CBOE cepaLe»
(2015-2017 rr.). Kputepum UCKIOUYEHNS: KITMHUYECKN 3HauM-
Mble HEBPOSIOrMYecKMe 3aboneBaHus (B TOM YKCIE MHCYNLT),
bonee 14 bannos no wkane penpeccumn beka, ncuxuyeckue
3aboneBaHuns, CHMXEHWe KNybOUKOBOWM QuUIbTpaUuM MoYeK
MeHee 60 Mn/MuH, GMbpuNNALMA NpescepAuiA, caxapHblii
Avnaber. B Bbibopky Bowm 202 yenoseka 45-59 net (n=102)
c Al n 6e3 Al (n=100; koHTponbHas rpynna). Bce oHn npo-
XuBanu B ApxaHrenbcke. Mccnepyemas BoibopKa cocTosna
u3 132 (65%) xeHwmH n 70 (35%) MyxumH. bbinn Boigene-
Hbl TPU BO3pacTHbIX nepuofa: 45-49 net (n=71, u3 Hux 66%
HeHWmH), 50-54 ropa (n=67, u3 Hux 72% MeHwwuH), 55-59
net (n=64, n3 Hux 57% XeHLwmH). B KaxKaoM BO3pacTHOM ne-
p1oAe BbiAeneHo ABe rpynnbl: 1- rpynna — KOHTPOJIbHaS,
cocTosAlan U3 nuu, He umetowwmx Al; 2-a rpynna — nuua
c Al cooTBeTCTBYlOLLErO BO3pacTa.

[laHHble 0 gnutenbHocTn AT, npuéme npenapatoB cobpa-
Hbl NYTEM onpoca yyacTHukoB. CALL n amactonmueckoe Afl
(OALL) peructpupoBanu Ha MNe4eBON apTeEPUM C MOMOLLbIO
aBToMaTuyeckoro ToHoMeTpa (OMRON Healthcare). U3mepe-
Hua CALl v JALL npoBoannm Tpuxabl ¢ 2-MUHYTHBIMU UHTEp-
Banamu. MHpekc Maccol Tena (MMT) paccumTbiBanm Kak Bec
B KWUNOrpamMMmax, [efEHHbIA Ha pocT B KBaapaTte B MeTpax.
[ins ckpuHWHra genpeccumn ucnonb3oBamy Wany beka.

CnyxoBow BbI3BaHHbIM NoTeHuman P300 peructpupoBa-
nm ¢ nomolbio «HeipoH-Cnektp-4/BMM» («Henpocodt»,
Poccus) ¢ 3akpbiTbiMu rnasamu. [na 3anucu P300 ucnonb-
30Banu napaaurmy oddball, B KoTopoii ABa TMNa CyXoBbIX
CTUMYNOB NPeLbABNAAMC B Clly4alHOM NOPAAKE, MPY 3TOM
Lien1IeBo CTUMYJT BCTPEYasICA pesKo, ¢ BeposTHocTbio 20—-30%
obLiero KonmyectBo CTMMyNOB [12]. Bbi3BaHHbINM NOTEHLM-
an P300 ouenuBann no 16 kaHnanam 33r (Fp1, Fp2, F3,
F4, C3, C4, P3, P4, 01, 02, F7, F8, T3, T4, T5, Té) c pede-
PEHTHBIMM 3NIEKTPOAAMM Ha MouKax yeii (A1-A2) u ¢ 3a-
3eMNIAIIOLLUMM 3/1eKTpoioM Ha Nby (FPz). 3nektpodbl Ha no-
BEPXHOCTM r0J10Bbl pacrosaran CoriacHo MeXayHapoaHoiA
cxeMe «10-20». ConpoTvBReHMe 31eKTPOJ0B NOALEepKMUBa-
nm Ha ypoeHe MeHee 10 kKOM. YacToTa KBaHTOBaHUA cUrHana
anekTposHuedanorpada (33) cocraenana 500 'y, B nonoce
peructpaumm — 0,5-35,0 4. 3ByKOBbIE TOHLI NMOCTYNanu
uepe3 KOJIOHKW. YcnoBus cTuMynsiuuu: 6uHaypanbHas, anv-
TeNbHOCTb cTUMyNa — 50 Mc, MHTEHCUBHOCTb CTUMYIa Dbina
ycTaHoBneHa Ha yposHe 80 ab, uHTepBan Mexay cTUMynamu
cocraenan 1 ¢, yactota ToHa — 2000 Iy (uenesoit cTumyn)
u 1000 My (yacTbit cTuMyn). YyacTHMKaM npeanaranochb
3aflaHve Ha pasnuueHve AByX TOHOB. OHU [OMKHbI Bbin
pearupoBaTb HaXaTWeM KHOMKU Ha PefKo BCTpeYatLLmiics
cTUMyN (LeneBoli CTUMYN) U UTHOPMPOBATb YacTo BCTpeyYa-
Lmecs CTUMynbl. Yncno ycpeaHeHuin coctaenano ot 15 go 25
LNA peaKUX CTUMYNOB. [lns ycTpaHeHUs rnasofBuraTenbHbIX
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apTedaKTOB PerucTpupoBany 3NeKTpooKynorpammy. [lonon-
HUTeNbHO apTedaKTbl BbIABAIN MYTEM BU3YaNlbHOMO aHanu3a
3anucu. KpoMe Toro, U3 ycpeHeHNUs BbI3BaHHbIX MOTEHLMa-
JI0B UCKITI0YaM CUrHanbl, aMNuTyLa KOTOpbIX NPeBbILIana
100 MmKB.

OueHMBanM aMnInUTYAHO-BPeMeHHbie MapaMeTpbl OT-
BETa Ha 3HauYMMble CTUMYJbI: aMMMTYAY OT MMKA A0 MWKa
N2-P300 u nateHTtHoe Bpemsi N2 n P300. YuutbiBas Bbl-
PaXKEHHOCTb C/IYXOBOr0 BbI3BaHHOro noteHunana P300
B JO6HO-LIEHTpaNnbHO-TEMEHHOM M BUCOYHOM 06/1acTAX MO3ra
[11, 12], aHann3 KomnoHeHTa P300 npoBoaunm B ceaytoLmx
otaenax: nobHbix (F3, F4), uentpanbHbix (C3, C4), TeMeHHbIX
(P3, P4) v Bucounbix (F7, F8, T3, T4).

CratucTnyeckyto 06paboTKy NpoBOAMIM C MOMOLLBIO NpPO-
rpammbl Statistica 10 (StatSoft, CLLUA). KonmyecteeHHble no-
Ka3aTe/nm onucaHbl MeamaHon (Me), 25-M 1 75-M nepueHTU-
nsamu (25; 75). PesynbTarbl 6biim 06paboTaHbl ¢ NpMeHeHeM
MeTofa AucnepcuoHHoro aHanmsa (ANOVA) ¢ ucnonb3oBa-
HWEM MOBTOPHbLIX U3MepeHMiA. [Ins KOppeKuUn OTKIIOHEHWH
oT cepuyHOCTM Mcnonb3oBau nonpasky [puHxayca—Ieiic-
cepa (B pe3ynbTatax yKkasaHbl CKOPPEKTUPOBAHHDLINA YPOBEHb
3HauYMMOCTM U UCXOJHOE YUCNO cTeneHel ceoboabl). OueHu-
Ba/M BNMAHWE aKTopoB «rpynna» (n=2; 1-a 1 2-a rpynnbl),
«Bo3pacT» (n=3; 45-49, 50-54, 55-59 ner), «Nokanusaums
otBeaeHus» (n=10; F3, F4, C3, C4, P3, P4, F7, F8, T3, T4)
u B3auMopencteue daktopos. UMT u non paccMatpusanu
KaK KoBapwuaTbl. AMocTepuopHble CPaBHEHWS MPOBOAMIN
€ Ucnonb3oBaHueM TecTa JlyHKaHa Ans onpefeneHns cratu-
CTUYECKOW 3HAUMMOCTYW pasnnunin MeXAy rpynnamu B MecTe
PacnonoXeHUs Kaxaoro anektpoaa. lNpu aHanuse mexrpyn-
MnoBbIX pasnuuni (1-a 1 2-a rpynnel) nokasatenen CAL, JAL,
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Bo3pacta, UMT B Kawoi BO3pacTHO rpynne NpUMEHANM
U-kputepuit MaHHa-YuTtHu npu ypoBHe 3HaumMocTu p <0,05.
KoppensuuoHHbIii aHanu3 npoBoguiv no Kputepuio Cipme-
Ha (rSpearmen). YpoBHM CTaTUCTMYECKON 3HA4YMMOCTU NpU-
Humanu npm p <0,05.

PE3Y/IbTATbI

MpoBsenu cpaBHUTeNbHbIN aHanm3 ALL (tabn. 1). CAL v JAL
BO 2-1 rpynne CTaTUCTUHECKM 3HAUUMO ObINO BbILLE MO CPaB-
HEHWUIO C KOHTPOJIbHOM TpynMoii BO BCEX BO3paCTHbIX Mepu-
ofax. BeisBneHo 3HauuMoe B3auMopencTBUE MeXay Gak-
TOPaMK «rpynnax», «BO3pacT» U «J10KaNnn3aumus oTBeJeHNUS»
B naTeHTHoM BpeMenn N2 (F=1,89, df=18, p=0,026). [lane-
HeMLUMN aHanKu3 MoKasan, uto nateHTHoe BpeMs N2 B B03-
pacTHOM nepuoge 55-59 neT yAIMHEHO B TeMEHHOI 06nacTh
cnesa (P3, p=0,019), nepenHeBucouHoM cnesa (F7, p=0,001),
nobHoM crpaBsa (F4, p=0,049) no cpaBHEHMIO C KOHTPOJIb-
HOW rpynno¥i 3Toro ke Bo3pacta (puc. 1). B rpynnax 45-49
1 50-54 neT 3Ha4MMbIX M3MEHEHUIA TATEHTHOTO BpeMeHn N2
M0 CPaBHEHMIO C KOHTPOJLHO rPYNNoil He BbIABNEHO (Tabn.
2). He BbISIBNEHO 3HAYMMOr0 B3aUMOLENCTBUS MEXKAY daK-
TOpaMK «rpynnax», «BO3pacT» W «J10KaNn3aumus oTBeJieHNUs»
B flaTeHTHoM BpeMeHu P300 (F=1,56, df=18, p=0,105), a Tak-
e Mexay (aKTopamu «BO3pacT» U «/10Kann3aums oTBeje-
Hus» (F=1,12, df=18, p=0,343) u Mexkay daKkTopamu «rpynna»
U «JIoKanu3aums oteeaenus» (F=0,53, df=9, p=0,761). Takum
obpasoM, pasnnumin B nateHTHoM BpeMenu P300 mexay
rpynnamu c Al M KOHTPONIbHOIA rPYNNON He BbISBNIEHO BO BCEX
uccneflyeMbix BO3pacTHbIX Nepuopax. AHanu3 gucnepcuw
(ANOVA) BbifBMA 3HauMMoe BAMSHWE (aKTopa «rpynnax»

Ta6nuua 1. Mokasarenu apTepuanbHOro AaBeHUs, MHAEKCA Macchl Tefla, Bo3pacTa Y Jitloaei cpefHero Bo3pacTa Esponeiickoro Ceeepa Poccum
Table 1. Blood pressure, body mass index, and age in middle-aged adults living in the European North of Russia

Mokasatenb Bospacr, net 1-5 rpynna 2-9 rpynna P, KpuTepuit MaHHa—YuTHu
CvicTonmnueckoe apTepuarnbHoe AaBeHue, 45-49 120 (109; 127) 135 (121; 149) 0,001
MM P T 50-54 115 (105; 123) 132 (117; 140) 0,001
55-59 116 (110; 127) 129 (123; 142) 0,001
[nactonnyeckoe apTepuanbHoe [aBneHue, 4549 77 (70; 82) 80 (74; 84) 0,001
Mpr €T 50-54 79 (71; 84) 84 (80; 98) 0,001
55-59 79 (74; 82) 88 (79; 93) 0,001
WNHpeKc Macchl Tena, Kr/m? 4549 24,4 (22,6, 27,1) 28,2 (23,2; 30,5) 0,014
50-54 24,3 (23,1;25,9) 28,4 (25,5; 33,1) 0,001
55-59 24,7 (23,4; 27,5) 28,6 (26,2; 30,5) 0,004
Bospacr, net 45-49 475 (46; 48) 47 (46; 49) 0,703
50-54 52 (51; 54) 52 (51;53) 0,516
55-59 58 (56; 58) 57 (56; 58) 0,911
MpOA0MKUTENBHOCTL apTePUAnbHOM runep- 45-49 - 5(2;10) -
TEH3WW, NeT 50-54 ~ 8 (4: 10) ~
55-59 - 9,7 (5, 10) -
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Puc. 1. JlatentHoe BpeMs N2 cnyxoBbix Bbi3BaHHbIX NOTEHLMAN0B, CBA3aHHbIX ¢ cobbitnem P300, y nioaeit 55-59 net: Me (25; 75); * p <0,05, ** p <0,001

B CPaBHEHWUM C KOHTpOsbHOM 1-74 rpynnoi (tecT [lyHKaHa).

Fig. 1. N2 latency of auditory P300 event-related potentials in individuals aged 55-59 years: Me (25; 75); *p < 0.05, **p < 0.001 compared with control

group 1 (Duncan’s test).

(F=6,50, df=1, p=0,012), B3auMopeicTBue Mexay aKTo-
paMu «rpynna» U «1oKanusauusa oteefeHua» B OTHOLLEHUN
amnamntyabl P300 (F=2,48, df=9, p=0,043), B3auMogeiicTeue
Mexy haKTopaMu «BO3PacT» U «JIOKan3aLMs oTBeLeHUS»
Ha ypoBHe TeHaeHumu (F=1,86, df=18, p=0,06). [anbHeiiLmwii
aHanu3 rokasasn, yto B Bo3pacTe 45—-49 fneT He BbIIBNEHO
pasnnumin no amnautyge P300 y niogeii ¢ Al no cpaBHeHMIo
C KOHTPOJIbHOW rpynnoii. Pasnnuus BbisBNEHbI B BO3pacTe
50-54 net B TeMeHHoM obnactu cnpasa (P4, p=0,019) B Buge
cHKeHns amnutygel P300 (puc. 2). B Bospacte 55-59 net
CTaTMCTUYECKM 3HaUMMO bonee HU3Kas aMMINTYAa B TEMeH-
Hbix (P4, p=0,001; P3, p=0,003), uentpanbHbix (C4, p=0,001;
C3, p=0,001), nobHoix (F4, p=0,001; F3, p=0,001) otnenax ro-
NIOBHOrO Mo3ra y ntogen ¢ Al no CpaBHEHMIO C KOHTPOJIbHOM
rpPynnoi cooTBETCTBYIOLLEr0 BO3pacTa (cM. puc. 2). BuisneHa
oTpuuatenbHas KoppensumoHHas cease CALL n JAL c am-
nautynoi P300 B TeMeHHbix P4 (=-0,19, p=0,006, r=-0,18,
p=0,011) u P3 (~=-0,20, p=0,004, r=-0,15, p=0,035) obnactax
FOIOBHOTO MO3ra, MOJOXUTENbHAA KOPPEeNIALMOHHAs CBA3b
CA[l c nateHTHbIM BpeMeHeM N2 B TeMeHHOM OTAene crpaBa
P4 (r=0,14, p=0,047) v Ha ypoBHe TEHAEHLMW MONOXKMTENb-
Has KoppensumoHHas casb [AJl c nateHTHbIM BpeMeHeM N2
B TeMeHHoM P4 (r=0,13, p=0,067) otaene cnpasa.

OBCYXAEHUE

HacToswwee uccnenoBaHue HanpaBfieHO Ha M3y4eHue
cBsi3n Al C KOTHUTUBHBIMK BYHKLMAMM NYTEM OLIEHKM CHy-
XOBOr0 BbI3BaHHOIO MOTEHLMANa, CBA3aHHOMO C CobbITUEM
P300, y niopen cpepHero Bospacta Eeponeiickoro Cesepa.
Mpy KOrHUTMBHBLIX PacCTpOWCTBaX HabMofaloTCA XapaKTep-
Hble u3MeHeHnsa KoMnoHeHTa P300 Bbi3BaHHbIX NOTEHLMANOB,
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CBA3AHHBIX C CODOLITMEM: YBENMYEHME JTATEHTHOrO MEpUoAa
P300 v cHwxenne amnautygel [11]. B nutepatype uMetotcs
UccnefoBaHus, B KOTOPbIX MOKa3aHO YBeMYEHUE JTaTEHTHO-
ct1 P300 n cHuKeHue ero aMnauTyapbl y nauueHToB c AT,
roe aautensHoctb Al 6,3+1,5 roga u cpeaHuii BospacT —
47,9+6,4 ropa [13]. B gpyrom uccnepoBaHuu, rae MCnosb-
30Banu MeToA NOTEHLMaNoB, CBA3aHHbIX ¢ cobbitnem P300,
MCCNep0BaHUs NPOBOAMNM B BO3pacTHoW rpynne 18—65 net
u nonyuunm B rpynne ¢ Al yanuHenue natentHoctn P300
B LIeHTpasnbHbIX M JT06HbIX 0TAenax [14]. B aaHHbIX uccnepo-
BaHWAX cTpaTUdMKaLMIO N0 BO3PaCTHLIM Nep1ofaM naumeH-
T0B C Al He npoBoOAVX.

PesynbTathl Hawwero uccnefoBaHus NoKasanu, 4to B 45—
49 net B rpynne ¢ Al c MeamnaHHoW aniMtenbHocTblo Al 5 net
He ObINO BbISIBNEHO Pas3fymii N0 CPABHEHUH C KOHTPOSIbHOM
rpynnoit. B 50-54 ropa B rpynne ¢ Al' n ¢ MeauaHHoOW fnu-
TenbHocTblo Al 8 neT Habnofanoch CHKEHWe aMNANUTYabI
P300. CHwxeHue amMnamutyabl P300 cBuaeTenbCTBYeT 0 CHU-
XeHUM pecypcoB BHWUMaHuA [15]. M3MeHeHus aMnauTyabl
P300 B aaHHOM BO3pacTHOW rpynne 0TMeYancb B TEeMEHHOM
OTZeJle roIOBHOr0 Mo3ra cnpasa. [1o uTepaTypHbIM AaHHBIM
[16], TeMeHHas obnacTb ronoBHOr0 Mo3ra, B YacTHOCTW 3a-
[HAS TEMEHHas [J0/IbKa, y4acTByeT B LieNIEHanpaB/ieHHOM
KoHTpone BHUMaHus. B 50-54 roga y nmu, ¢ Al He BbiSIBNEHO
pa3nunumi B nateHTHoM BpemeHn N2 u P300 no cpaBHeHMIo
C KOHTpOJbHOI rpynnoit. B 55-59 net B rpynne c Al ¢ Meau-
aHHoW anuTenbHocTbio Al 9,7 roga oTMeYanoch CHUKeHUe
amnamtynbl P300 u yBennyeHue nateHTHoro Bpemenn N2,
UTO OTPaXKaeT CHUKEHWE PECcYpCOB BHUMaHUS W yBennye-
HWe BPEMEHM NEepPBUYHOTO OMO3HaHWA U AUdhepeHLMpOoBKH
3BYKOBOro curHana [17] no cpaBHeHUIO C KOHTPOJILHOM Ipyn-
Moi, MpW 3TOM PasfMYWUn B CKOPOCTW MPUHATMS peLLEHMS
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Puc. 2. AMnnutyna P300 cnyxoBbix Bbi3BaHHbIX MOTEHLMANO0B, CBA3aHHbIX ¢ cobbiTueM P300, y nuu B Bo3pacTHbIX rpynnax 50-54 u 55-59 net: Me (25;
75); * p <0,05, ** p <0,01, *** p <0,001 B cpaBHEHUM C KOHTPOILHOI 1-i4 rpynnoii (TecT [lyHKaHa).
Fig. 2. P300 amplitude of auditory P300 event-related potentials in individuals aged 50-54 and 55-59 years: Me (25; 75); *p < 0.05, **p < 0.01,

***p < 0.001 compared with control group 1 (Duncan’s test).

He O0TMeYanocb. YBenuuyeHue nateHTHoro BpemeHn N2 Ha-
bniofaetca B TeMeHHoM obnactu cnesa, nepeAHEBMCOYHOM
oTaene cnesa, NobHoW obnactu cnpasa. B nutepatype psan
aBTOPOB MPEANONIOKMIN, YTO U3MeHeHWe flaTeHTHocTU N2
P300 cBupeTenbCTBYET 0 PaHHUX CYOKIIMHUYECKUX U3MeHe-
HUAX KOTHWUTMBHBbIX (QYHKUMIA, Be3 SBHOTO CHUMXEHWS Kor-
HUTVBHBIX cnocobHocTen [18]. CHukenne amnnutyabl P300
OTMEYaNocb B TEMEHHbIX, LLEHTPasibHbIX, NOBHBLIX OTAEeNax
rosioBHoro mMo3ra. o faHHbIM niutepatypel [19], AT cpenHero
BO3pacTa OTpULATENLHO BAUAET HA MNaMATb, UCMONHUTENbHYHO
QYHKUMIO, HO He Ha BHMMaHMe, YTO YaCcTUYHO He cornacy-
eTce € Hawumm pesynbTatamu. Al npuBoauT K AN GdY3HBIM
M3MeHeHMAM Benoro BeLUecTBa, YTO MOXET HapyluaTb CBS-
31 MeX[y KOpOoW W NMOAKOPKOBLIMM CTPYKTYpaMK, a TaKxke
MEX Y pa3nu4HbIMM 06/1aCTAMM KOpbI, TEM CaMbIM Bbl3biBas
paccTPoMCTBa BbICLLMX MO3roBbiX GyHKLuMiA [20].
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B HawweM uccnesoBaHM HabMOAANNCH MONOKUTENbHbIE
Koppensuum CA[] ¢ nateHTHbIM BpemeHeM N2 B TeMeHHOM 06-
nactv cnipaea, JA[l ¢ nateHTHbIM BpeMeHeM N2 B TeMeHHOIA
obnacTv cnpaBa Ha YpoBHe TEeHZEHUMH, YTO CBUAETENbCTBY-
eT 0 6onblwem BamsHuM CAJl Ha KaTeropusaumio 3BYKOBO-
ro ctumyna. OTMeyanucb oTpuLaTenbHble KOPPENALUMOHHBIE
cesisu CALL v OAL c amnnutyaon P300 B TeMeHHbIX 0Taenax,
YTO CBMAETENCTBYET O BAIUSIHUW Ha BHUMaHWE MOBbILUEHMS
Kak CAJl, Tak n JAL.

Takum obpa3oM, B cpepHeM Bo3pacte ¢ 50-54 net oTMe-
4aeTCs CHUXEHME PECcYpcoB BHUMaHUA, ¢ 55-59 net — cHu-
JKEHME PecypcoB BHUMaHUS W YLIMHEHWE BPEMEHU MepBuY-
HoW anddepeHUMpoBKM curHana. CALL oKasbiBaeT bofbluee
BNMSHME HA 3aMeffieHne AUQhepeHUMpPOBKM U OMO3HaHKMe
CTUMYNOB, @ Ha MpoLecchl BHUMaHuA BusAloT Kak CAlL, Tak

n OAL.
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Tabnuua 2. JlaTeHTHOCTb U aMNnTyaa CNyxoBbiX Bbi3BaHHbIX MNOTEHLWAN0B, CBA3aHHbIX C cobbiTnem P300

Table 2. Latency and amplitude of auditory P300 event-related potentials

JKoNorna HenoBeka

JlateHTHoe Bpems N2, Mc

JlateHTHoe Bpems P300, mc

Amnautyna P300, MkB

1-a rpynna

2-arpynna

1-a rpynna

2-arpynna

J3l-kaHan | Bospacr, net
1-a rpynna 2-arpynna
P4 45-49 213 (206; 228) 204 (198; 223)
50-54 218 (194;230)  215,5(192,5; 235,5)
55-59 213 (198; 223) 220 (212; 238)
P3 45-49 214 (202; 228) 212 (198; 228)
50-54 213 (196; 232) 220 (196; 241,5)
55-59 213 (184; 222) 224 (210; 239)
C4 4549 216 (206; 228) 214 (200; 220)
50-54 218 (207; 230) 218 (202; 230)
55-59 218 (206; 224) 226 (216; 239)
C3 45-49 220 (208; 238) 214 (204; 230)
50-54 218 (210; 236) 226 (206;244)
55-59 222 (206; 238) 239 (222; 250)
Fé 45-49 217 (206; 234) 218 (210; 239)
50-54 224 (213; 236) 225 (216; 247)
55-59 223 (208; 236) 234 (218; 255)*
F3 45-49 218 (206; 244) 232 (216; 255)
50-54 228 (218; 239) 236 (212; 263)
55-59 228 (214; 250) 239 (223; 260)
T4 45-49 213 (206; 228) 213 (200; 223)
50-54 218 (207; 228) 220 (203; 234)
55-59 222 (204; 228) 223 (216; 239)
T3 4549 218 (207; 239) 222 (212; 234)
50-54 223 (207; 234) 223 (202; 236,5)
55-59 218 (206; 234) 234 (214; 250)
F8 45-49 218 (206; 232) 220(204; 228)
50-54 218 (208; 234) 228 (215,5; 244)
55-59 220 (207; 238) 223 (213; 239)
F7 45-49 218 (202; 244) 228 (218; 250)
50-54 226 (213; 244) 226,5 (207; 250)
55-59 218(207;238) 234 (218; 244)"**

327 (308; 346)
336 (320; 360)
332 (312; 351)
329 (308; 346)
332 (314; 344)
334 (313; 364)
328,5 (313; 346)
335 (324; 361)
345 (324; 366)
322 (308; 344)
332 (318; 356)
345 (324; 366)
327 (310; 345)
340 (324; 356)
340 (322; 366)
330 (308; 342)
336 (316; 345)
340 (329; 364)
330,5 (308; 348)
338 (314; 350)
336 (310; 361)
324 (306; 344)
335 (316; 346)
342 (316; 361)
330,5 (312; 345)
335 (313; 354)
351 (324; 367)
313,5(298; 345)
340 (324; 361)
345 (319; 358)

345 (322; 356)
337 (324; 369.,5)
351 (334; 376)
345 (328; 356)
337 (326; 358,9)
351 (328; 372)
340 (320; 356)
345 (325; 361)
352 (324; 372)
344 (319; 361)
347 (324;361,5)
356 (329; 374)
336 (319; 356)
3475 (327,5; 373)
352 (329; 372)
340 (314; 356)
348 (318,5; 368)
360 (335; 377)
334 (316; 351)

3425 (323,5; 364,5)

340 (319; 367)
338 (316; 356)
338 (323; 358)
340 (318; 361)
335 (312; 361)
345,5 (319; 370)
345 (324; 367)
340 (313; 360)
348 (313,5; 372)
346 (335; 372)

11,9 8,7, 15,0)
13,8 (9.4; 18,6)
11,9 9,6;17,7)
12,4 (8,8;16,8)
13,1 94;16,8)
14,5 (8,8; 16,8)
13584199
14,2 (8,7;17,2)
13,7 (9.4; 18,6)
13,1 (9,7, 18,5)
12,1 (9,6;18,1)
14,4 (9,9; 21,5)
11,3(7,9; 18,9)
10,3 (5,1;15,9)
13,0 (9,2,18,9)
11.1(,7,159)
8,4 (7,1;13,6)
13,7 (6,6; 16,5)
7,9 (4,8;10,8)
88(6,1;105)
7,9 (5,2,12,8)
7.9 (6,5 113)
73(57;9.98)
8,9 (5,4,12,0)
5,6 (3,1;10,4)
4,8(27;7,)
563,991
532672
4,0 (2,6;7,6)
492889

11,6 (7.8, 14,8)
9.9 (6,9; 145"
6,9 (4,1, 10,4)
11,5 (7.7; 16,4)
10,8 (7,8; 14,6)
10,1 (6,6; 13,3)*
13,7 (9.1, 17,4)
10,1 (6,5; 16,2)
8,5 (4,7, 12,3y
129 9.2, 16,9)
11,0 (8,1;15,3)
9.1 (5,5; 13,4)**
11,9 (7.4;15,2)
8,9 (4,3;12,9)
6,5 (4,3; 10,5
10,8 (8,8; 14,7)
9,5(5,6; 13,4)
71@G7 11,1
7,6 (5,6; 9,6)
6,8 (4,4;103)
5335;75)
7,6 (5,2;103)
6,5(4,2,92)
5432 84)
4,6(29;85)
54 (3,2 84)
432559
4,6(29; 6,5)
49(23;81)
3,6(1,9;68)

[Mpumeyarue. * p <0,05, ** p <0,01, *** p <0,001 B cpaBHeHwUw ¢ 1-11 rpynnoii (tect [yHKaHa).

Y uccnepoBaHus ecTb HEeKOTOpble OrpaHu4eHna: nonepey-
HOe MccnefoBaHue, Hebonbluas BbI60pKa.

3AKJTIOYEHUE

B cpeaHeM Bo3pacte 45-49 net y nuy ¢ Al He Habnio-
AanoCb M3MEHEHUN KOTHUTUBHBIX QYHKLMIA NpyU MeauaHHOM
pvtenbHocty Al 5 neT no JaHHbIM MeToa NOTeHLIManoB,
CBfI3aHHbIX ¢ cobbiTveM. Y nopen 50-54 net ¢ Al u Me-
OVaHHoN pnuTtenbHocTbio Al 8 neT oTMevanoch CHUMXeHue
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PecypcoB BHUMaHWS, U3MEHEHNS UKCMPOBANIUCh B TEMEH-
Hoii obnactu cnpaea. B 55-59 net ¢ MeguaHHOM puTens-
HocTblo Al 9,7 ropa Habnwaanocb CHUXKEHWE PecypcoB
BHMMaHWA U CKOPOCTM AnddepeHLMPOBKM 3BYKOBOTO CUT-
Hana B TeMEHHBbIX, BUCOYHbIX, N06HbIX 0bnacTsax, nepea-
HEBUCOYHOM oTAene cneBa. C yUETOM 3TUX JaHHBIX Heob-
X0AMMO YAENnATb MOBLILEHHOE BHUMaHWE NpoQuNaKTUKe
KOTHWUTUBHBIX HapyLLeHWW y naumenToB ¢ Al B Bo3pacTe 50
NeT 1 cTapLue.
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N0NOJIHUTE/IbHAA UHOOPMALIUA

Bknap aBtopos. E.B. KpBoHorosa — KoHuenums v ausaiH uccneno-
BaHWS, MONyYeHWe, aHanu3 U MHTepNpeTaums AaHHbIX, HanucaHWe TeKCTa
ctaTbi; 0.B. KpnBoHOroBa — KOHLENUMS WM AM3alH MCCNeaoBaHus, Mo-
JyYeHue, aHanM3 W WHTepNpeTauMsa AaHHbIX, HanMcaHWe TeKCTa CTaTby;
J1.B. MocKoTnHoBa — opraHm3aums 1 cbop Matepuana, NpoYTeHVe 1 0f0-
bpeHue urHanbHoOM Bepcum cTatbu. Bee aBTOpbl MOLTBEPXK/AAIOT COOTBET-
CTBME CBOEro aBTOPCTBA MeXayHapoaHbIM KpuTepuam ICMJE (Bce aBTopbl
BHEC/IN CYLLIECTBEHHBIN BKIA/ B pa3paboTKy KOHLEMNUMK, NpoBeAeHUs 1c-
Cre[10BaHMWs W NOLTOTOBKY CTaTbU, NPOUSIM M 0f00pUnv huHambHYI0 BEPCUIO
nepen nybnvkaumen).

JITnyecKan akcnepTusa. [IpoBeeHMe MCCNeoBaHNs 00OPEHO NOKamb-
HbIM 3TH4YeckuM KomuteTom DegeparnbHOro MCCnenoBaTebCKoro LieHTpa
KOMMMEKCHOrO M3ydeHns ApkTuku uMm. akap. H.M. Jlaéposa Ypanbckoro
otaeneHus PAH (npotokon N° 4 ot 10.02.2022).

Cornacue Ha ny6nmkaumio. Bce y4acTHUKM McCnen0BaHMs 106POBOBHO
noanucany GopMy MHHOPMUPOBAHHOTO COrMacKs 10 BKIOYEHUS B 1CCNe-
[10BaHue.

WUcTtounuku duHaHcupoBaHmsa. /ccnenoBaHme BoINOHEHO MO NPOrpam-
Me QyHOaMeHTaNbHbIX HayyHO-MccnefoBaTeNbCkux paspabotok Depe-
pasibHOro WMCCeA0BATENLCKOrO LIEHTPA KOMMJIEKCHOTO M3y4eHns APKTUKM
nM. akag, H.N. JlaBéposa Ypanbckoro otaeneHus PAH (N 125022002730-2).
PackpbiTUe MHTepecoB. ABTOpbI 3aABNAIOT 06 OTCYTCTBUM OTHOLLIEHWIA, fie-
ATENbHOCTM W MHTEPECOB 3a NOCNeHME TPU FOf1a, CBA3aHHBIX C TPETbYMM
JMUAMM (KOMMEPYECKUMI 1 HEKOMMEPYECKMMM), MHTEPECH! KOTOPbIX MOryT
ObiTb 3aTPOHYTHI COAEPKAHMEM CTaTbU.

OpuruHanbHocTb. [py CO3aHWM HacToALLEN paboTel aBTOpbI HE UCMOMb-
30BaM paHee onybnMKOBaHHbIE CBEEHNS (TEKCT, MANKOCTPaLMK, AaHHbIE).
JlocTyn K AaHHbIM. Pe[jaKUMOHHasA NOSMTVKA B OTHOLLIEHWM COBMECTHOIO
CMONb30BaHMs AaHHbIX K HAcTosLLEN paboTe He MpUMeHUMa, HOBble flaH-
Hble He cObupany 1 He co3aaBanu.

FeHepaTUBHbIA UCKYCCTBEHHbIA MHTENNEKT. [1py CO3[1aHNM HACTOSLLEN
CTaTbW TEXHOMOMMM FEeHEPaTVMBHOMO MCKYCCTBEHHOMO MHTENNEKTa He MC-
Mosb30BaM.

PaccMoTpeHue u peueHsupoBaHue. HacToslas pabota nofaHa B xyp-
Han B MHWLMATVBHOM MOpPSZKE WM PacCMOTPEHa Mo 0BbIYHOM MpoLieaype.
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llpuMeHenue Tpuep-tTecta ANA OLEHKU
NCMXoCoLManbHOro crtpecca no noKasarensam
BapuabenbHOCTH CepAeYHOro pUTMa Yy IOHOLLIEH M
AeByLIeK, obyyalowwmxcsa B BbiclueM yye6HOM 3aBeAeHUM

C.H. ToncTorysos, K.A. LLnkoBea, B.M. Ipyk, 0.H. JlenyHoBa

TioMeHCKNI rocyfapcTBEHHBIN YHUBepeuTeT, TioMeHb, Poccus

AHHOTALMA

06ocHoBaHue. VccnegoBaHne BapuabenbHOCTM CepAEUHOr0 pUTMa NpY KPaTKOCPOUHOM 3KCMEPUMEHTANbHO MHAYLIMPOBAH-
HOM CUX0COLMANbHOM CTPeCce BaxKHO A MOHUMaHWUA MEXaHU3MOB BEreTaTUBHOW Perynsumu cepaeyHon AesTeNbHOCTU.
Llenb uccnepoBanus. V3yueHne OuHaMMKM NokasaTeniel BapuabenbHOCTU CEPAEYHOr0 puUTMa MpU KPaTKOCPOYHOM WH-
TEHCMBHOM B/IMSIHUM (DaKTOPOB MCUXOCOLMANBHOIO CTpecca B YCioBUsX Tpuep-TecTa y HOHOLLEH U AeBYLUEK, 00ydaoLLmxcs
Ha 1-2-M Kypcax BbiCLLero y4ebHoro 3aBefieHus.

Matepuanbl u MeTopabl. [lpoBesieHO NpocnekTUBHOE uccnenoBaHue. Kputepun Bratodenus: | unum |l rppynna 3n0poBbs; Bo3-
pact — 19-22 ner; }enaHue NpUHATbL y4acTMe B UCCNIEA0BAHWM U BbIpaXKEHHash MOTMBALMA Ha BbICOKWIA pesynbTat. Kpu-
TEPUM UCKIIIOYEHMS: OXMpeHWe Moboi CTeneHu; HanmuuMe B aHaMHe3e XPOHMYECKWX 3aboneBaHuii ceppeqHo-cocyancTou
UnmM HepBHoii cucteMbl. ChopMMpoBaHo fBe rpynmbl B 3aBUCKMOCTY OT MOJIOBOW NPUHAANEXHOCTY: 1-9 rpynna — AeBYLLKY;
2-9 rpynna — toHoLuK. [IpoBOKaLMIo OCTPOro NCUXOCOLMANbHOro CTpecca NPOBOAMM C UCTONIb30BaHUEM BUAOU3MEHEHHOMO
BapuaHTa Tpuep-TecTa. Ha KaxaoM ero stane perucTpupoBaiv 5-MUHYTHBIA OTPE3OK KapAMOMHTEPBANOrpamMMmbl ¢ Nocnesy-
IOLLMM PacyETOM BapuabenbHOCTU CEpLEYHOro pUTMa.

PesynbTtartbl. B ccnegoBaHum npuHsanm yyactve 79 fobpoBonbLes, 0bydaiowmxcs Ha 1-2-M Kypcax 04Hoi GopMbl YHUBEp-
cuteTa. [leByLWwKM BKIIOYeHbI B 1-10 rpynny (n=41), loHowmn — Bo 2-to rpynny (n=38). HaumHas ¢ nepBoi (KOHTpoNbHOM) dasbl
Tpuep-TecTa, HeCMOTPA Ha HEBLICOKUIA YPOBEHb CYOBEKTUBHBIX NEPEKMBaHUIA CTpecca, PUKCMPOBaNM pasfiniuus nokasarenen
BapuabenbHOCTW cepAeyHoro putMa B rpynnax. Ha BTopoM 3Ttane B 0beux rpynnax 3aMKCUpOBaHO YBENWYEHWE YacTOTbI
CEpAEYHBIX COKPALLEHMIA M MOLLHOCTU CMEKTPA HU3KOYACTOTHOrO KOMMOHEHTA, a TaKKE CHUMXEHME CpefHei ANUTENbHOCTH
HOPMMPOBaHHOI0 MHTepBana RR M MOLLHOCTM BbICOKOYACTOTHOMO KOMMOHEHTA. PeakTuBHble a3kl xapaKTepu3oBanuch Hau-
Bonbluen BbIPaXKEHHOCTbH) CYOBEKTUBHBIX NepeXKMBaHMIA CTPeCca U MaKCMMarbHBIMKU N0 CPAaBHEHUIO C KOHTPONbHOM (a3oil
M3MeHEHMAMU BapuabenbHOCTW cepaeyHoro putMa. OTMeYanu yBennueHue 4YacToTbl CepAeyHbIX COKpalueHuii (ocobeHHOo
B 1-i rpynne Bo BpeMs CamonpeseHTaLMu), WHAEKCA LEHTPanM3aumu, MHLEKCa BaroCUMNaTUYECKOro B3aUMOJENnCTBUS,
MOLLIHOCTM CMEKTpa HU3KOYACTOTHOrO M 0YEHb HU3KOYACTOTHOTO KOMMOHEHTOB, Pa3HOCTU MEX/Y MaKCUMalnbHbIM U MUHM-
MalbHbIM 3HAUEHWUSIMU KapLAMOMHEPBA/IOB, a TaKXKE CTaHAAPTHOTO OTK/IOHEHWS MOSIHOTO MaccuBa KapAMOWHTEPBasoB (npe-
UMyLLIeCTBEHHO BO 2-4 rpynne). KpoMe Toro, Habniopanu CHUXeHWe cpefHeil ANUTeNbHOCTU HOPMUPOBAHHOTO MHTepBana RR
M MOLLHOCTM CMEKTPa BLICOKOYACTOTHOTO KOMMOHEHTA. B naTylo a3y npu coxpaHeHun yMepeHHOro CybbeKTMBHOIO YPOBHS
CcTpecca 0TMEYEHO BO3BPALLEHWe CUMMATo-NapackMNaTUYecKoro perynsTopHoro paBHoBecus B 06enx rpynnax ¢ HeKOTOpbIM
CMMMaToafpeHasnoBbIM npeobnaiaHMeM No MHTErpaibHBIM XapaKTepUCTUKaM BapUabenbHOCTH cepLeyHoro putMa.
3akniouenue. Takum 06pasoM, y toHoLeH HabnaanM TpPOPOTPONHLIN XapaKTep U3MEHEHWUI aKTUBHOCTU PerynsaTopHbIX Ch-
CTEM NMPY YMEPEHHOM TOPMOXEHUM BaryCHbIX BIMAHUA Ha (OHEe CMMMaToaJpeHaoBoi aKTUBaLMW BO BPEMS OCTPOrO MCUXO0-
coumanbHoro ctpecca. B cBoto ouyepepb, y fieByLUeK CTpecc-U3MeHeHUs BapuabenbHOCTM CepfiedHoro putMa Hocunu bonee
BbIPaXKEHHBIV 3ProTPONHbII XapaKTep.

Kniouesbie cnosa: BapMaﬁE‘ﬂbHOCTb cepae4yHoro putMa; TpMep-TECT; NCMX0COLMaNbHbIN CTpecc; aBTOHOMHaA perynauuna
cepaua; IOHOLWK; OeBYLUKMU.
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Trier Social Stress Test for Assessing Psychosocial
Stress Based on Heart Rate Variability Parameters
in Male and Female Students of a Higher Educational
Institution

Sergey N. Tolstoguzov, Ksenia A. Shikova, Vyacheslav M. Gruk, Olga N. Lepunova

University of Tyumen, Tyumen, Russia

ABSTRACT

BACKGROUND: The study of heart rate variability under short-term experimentally induced psychosocial stress is important
for understanding the mechanisms of autonomic regulation of cardiac activity.

AIM: The work aimed to investigate the changes of heart rate variability parameters during short-term intensive exposure to
psychosocial stress factors using the Trier Social Stress Test in male and female first- and second-year students of a higher
educational institution.

METHODS: 1t was a prospective study. Inclusion criteria: health group | or Il; age 19-22 years; willingness to participate
and strong motivation for high performance. Exclusion criteria: any degree of obesity; history of chronic cardiovascular or
neurological diseases. Two groups were formed according to sex: group 1, females; group 2, males. Acute psychosocial stress
was induced using a modified Trier Social Stress Test protocol. At each stage, a 5-minute segment of cardiointerval recording
was obtained for subsequent heart rate variability analysis.

RESULTS: The study included 79 volunteers enrolled in the 1st—2nd years of full-time university education. Females and males
were assigned to group 1 (n = 41) and group 2 (n = 38), respectively. From the first (control) phase of the Trier Social Stress
Test, differences in heart rate variability parameters were observed between groups despite low subjective stress reports. In
the second phase, both groups demonstrated increased heart rate and low-frequency spectral power, along with decreased
normalized RR interval duration and high-frequency spectral power. Reactivity phase showed the highest subjective stress
ratings and maximal heart rate variability alterations compared with the control stage. An increase in heart rate (especially
in group 1 during self-presentation), centralization index, vagosympathetic interaction index, low- and very-low-frequency
spectral power, the difference between maximum and minimum RR intervals, as well as the standard deviation of the full
set of RR intervals (predominantly in group 2) was noted. In addition, a decrease in the mean duration of the normalized RR
interval and in the high-frequency spectral power was observed. By the fifth phase, with moderate subjective stress persisting,
sympatho-parasympathetic balance was largely restored in both groups, with some sympathetic predominance in integral
heart rate variability measures.

CONCLUSION: Thus, males showed a trophotropic pattern of changes in the activity of regulatory systems, characterized by
moderate inhibition of vagal influences along with sympathoadrenal activation during acute psychosocial stress. In females,
stress-induced heart rate variability alterations were more pronounced and ergotropic in nature.

Keywords: heart rate variability; Trier Social Stress Test; psychosocial stress; cardiac autonomic regulation; male; female.
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Ob0CHOBAHUE

Mpobnema noucka HapexHbIX 6uOMapkepoB CTpecc-
peakuuMin YesioBeKa M MMBOTHBIX CyLLecTBYeT AOCTaTO4HO
[aBHO. B wuccnepoBaTenbCcKOM M KIMHUYECKOW MPaKTUKe
HanbonbLUylw MH(POPMATUBHOCTL [LEMOHCTPUPYIOT AaHHbIE
OMO3NEKTPUYECKON aKTMBHOCTM Mo3ra [1, 2], xapakTtepu-
CTUKM HelpO3HAOKPUHHON perynaumu GyHKuui [3], a Takxe
ncuxopum3nonormiecKkme napameTpbl IMOLMOHANBHBIX COCTO-
AHWNA [4]. BaxkHoe MecTo cpeam GU3nNoNor1yecKux Koppens-
TOB CTpeCC-peaKLmii 3aHUMAlOT MOKasaTeNin LedTenbHOCTH
CepAEeyYHO-COCYAMCTON CUCTEMBI: apTEPUANbHOMO [aBJIEHUS,
4acToTbl cepieyHbIX cokpaluenmii (HCC) u BapuabenbHocTH
CepAeyYHoro putMa [5]. ABTOHOMHYIO HEPBHYH U CepaeYHO-
COCYAMCTYI0 CUCTEMBbI OTHOCAT K Haubonee 4yBCTBUTENb-
HbIM K CTPEeCCOBbIM BO3[EWCTBUAM OKpPYXaloLlen cpepl
M HapyLUEHMAM FOMEeOoCTaTUHECKOr0 PaBHOBECUS, AKTUBHO
yyacTBYKOLUMM B peanu3auuu afanTauMOHHbIX MeXaHW3-
mos [6].

Wcnonb3oBaHue MeTofa MaTeMaTU4YecKoro aHanusa Ba-
p1abenbHOCTM CepAeyHOro puTMa NS OLEHKU BO3AEHCTBUIA
HebnaronpuATHLIX MPUPOLHBIX M couManbHbIX (aKTopoB
OKPYaloLLeN cpefbl Ha OpraHU3M YeNoBeKa LUMPOKO pac-
npoctpaHeHo [7, 8]. pn 3TOM MccneaoBaHMS BereTaTUBHOM
perynauun cepfeyHon LesTeNnbHOCTU B YCNOBUAX KpaTKo-
CPOYHOr0 3KCMEPUMEHTANbHO MHAYLMPOBAHHOIO CTpecca
MCUXOCOLMANBHOTO TeHe3a BCTPEYANTCA PeXe U UMelT
HeoAHo3HauHble pesynbtathl [9, 10]. B cBsisu ¢ 3atuMm npea-
CTaBJIAKOT MHTEPEC [Ba acneKTa U3y4YeHNs UHLYLMPOBAHHOIO
cTpecca.

Bo-nepBbix, npuMeHeHne Tpuep-TecTa ANs UCKYCCTBEH-
HOW nabopaTopHOW NPOBOKALMM OCTPOr0 MCUXOCOLMANBHOMO
ctpecca. Tpuep-Tect (Trier Social Stress Test, TSST), pas-
paboTaHHbi C. Kirschbaum u coasr. [11] B 1993 ., cocTo-
WUT U3 NATM (as/3Tanos, TPU W3 KOTOPbIX SBMAITCA CTpec-
coreHHbiMu. [MepBas dasa — hoHOBas, MOCKOMbKY 3anuch
(YHKUMOHaMbHBIX NapaMeTpoB OpraHM3Ma Yy y4acTHUKA 3KC-
nepuMeHTa npoucxoauT 6e3 pencTeus pasgpawutens. OHa
)K€ BbICTYNaeT B KA4eCTBE KOHTPOJLHOM MPU OMMUCaHUN IUHA-
MUKM Ncuxohm3n0I0rMUecKUX NnoKasaTenei Ha creayioLmx
atanax Tpuep-Tecta. Ha BTopoiA, TpeTbeii 1 UeTBEPTOI hasax
MPOMCXOAMT MCUXOMIOTMYECKan MHAYKLMS CTpecca pasnuy-
HbiMW akTopamu. B yacTHocTH, Bo BTOpOi (hase yyacTHUK
roTOBMT pe3toMe-aBTobuorpaduio 4sis camonpeseHTaumm,
B TpeTbelt — NpefCTaBAseT ero nepef cyLlaTeNiaMm («Ko-
MUCCUEN») UAW/W NOA, BUAEO3aNUCh, B YETBEPTOM — Bbl-
MOJHSAET BCYX 06paTHBINA CYET, HAYMHAA C YETLIPEX3HAUHOO
uncna, yMeHbLLas ero Ha ABy3HauHoe. [aTas dasa sengetca
NepuogoM BOCCTAHOB/IEHMS, B TeYEHME KOTOPOro OXWAaeT-
Csl TOPMOXEHME CTPECCOBbIX peakumii. B peanbHbIx uccne-
A0BaHUAX BO3MOXHbI HEKOTOPbIE M3MEHEHMs B NpoLeaype,
uyTo Aenaet Tpuep-TecT rMbKMM B UCMONb30BaHUN. BaHbIM
YCNOBWEM €70 peanu3aLum CYXUT BbIpaXeHHas MOTUBaLMSA
Y4aCTHUKOB Ha [LOCTUMEHME BbICOKUX PE3yNbTaTOB NPOXOX-
LEHUs TeCTa, 4To 00yCNOBAMBAET CUBLHOE NMCUXONIOMUYECKOE
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CTPecc-BO3AENCTBUE HA PEAKTUBHBIX (TPETHEM W YETBEPTOM)
aTanax. Tpuep-TecT BKIKOYaET [Ba rMaBHbIX CTpecc-dakTopa:
UCXOAHas HeornpenenéHHOCTb NpeACTOALEN 3afadum U co-
LManbHas OLEHKa pe3ynbTaToB, peann3yeMas Ha TPETbeM
U YeTBEPTOM 3Tanax. Takum obpa3oM, NOABNSETCA BO3MOXK-
HOCTb B 1abopaToOpHOM 3KCnepuMeHTe HabnoaaTh 3Tanbl:

* WMHMLMaLmMK CcTpecc-peakumuu (BTopas 1 TpeTbs hasbl);

* MOJIHOLLEHHOrO pa3BUTMA CTpecca (TPeTbs U YeTBEpTaN

tasbl;

« ero yracauus (nstas ¢asa).

Boigenenne oThenbHbIX (a3 peakuuMu Ha NCUXOCO-
uManbHble CTpeccopbl NpefacTaBnseTcs 060CHOBAHHBIM,
MOCKOMbKY Ha MPOTSIKEHWW BCero Tpuep-TecTa aKTUBHBbI
pasfiMyHble NCUXONOrMYeCKUe U (U3NONOrUYECKUE MeXa-
HWU3MbI 0becneyeHns afieKBaTHOrO OTBeTa Ha TpeboBaHUs
peatenbHocTH. py 3KCnepUMeHTaNbHOM BblgeNeHUn OT-
AenbHbIX a3 0CTPOM CTPECCOBOM peaKuuu B XpOHOAOrUU
Tpuep-Tecta uccnepnoBatenn obpalLalot ocoboe BHUMa-
HUe Ha aHTUUMnupylowylo da3sy (BTOpoM 3Tan) Kak nepu-
0[L, KOT[1a YesI0BEK YXe 0CO3HAET NpefCcTosLLee LeNCTBUE
CTpeccopa, Ho eLLE He MoJBEpraeTcs ero NpsMoMy BO3fei-
cteuto [12]. Mo paHHbIM AA. MawkoBa u coasr. [13], us-
MeHeHWs GPU3MONIOrMYeCKMX NapamMeTpoB opraHu3Ma B Nnpo-
uecce Tpuep-TecTa yKasblBaloT Ha AMHAMUKY aKTMBHOCTM
runoTanamo-runodusapHo-Haano4eYHMKOBOM M CUMNa-
TOA[IpeHanoBoi CUCTEM, 4TO, B CBOK Ouepefb, N0O3BONISET
rOBOPUTbL 0 CMOCOBHOCTU [LaHHON METOAMKU MHAYLMPOBaTb
ncuxocoumanbHblii CTpecc B 1abopaTopHbIX YCIOBUSAX.

Bo-BTOpbIX, MCNONb30BaHWE XapaKTEPUCTUK Bapuabenb-
HOCTU CEpAEYHOr0 pUTMa [NIA OLEHKW COCTOSHWSA OpraHu3-
Ma Ha KaxaoM u3 3tanoB Tpuep-TecTa. AHTMLMNUPYIOLLas
U peaKTMBHblE (a3bl NCMXONOMMYECKOro CTpecca OAHOBpe-
MEHHO MHAYUMPYIOT pa3finyHble GU3MON0rMYecKne CABUr
B OpraHu3Me YenoBeKka. AKTMBM3aLMs CMMMATUYeCKOro OT-
[eJ1a BeretaTMBHOM HEPBHOM CUCTEMBI OTPaXKaeT TPEBOXHBIN
KOMMOHEHT, 0becneunBaloLLmi HeMeUNEHHY0 Mobunnsaumio
Mo TMNy peakumm «bei unm bernx», Toraa Kak BoBleYeHWe M-
noTanamo-runodm3apHo-HasNo4eYHUKOBOI CBA3aHO C pea-
NM3auMen 0TCPOYEHHBIX aAanTauMoHHbIX 3ddekToB. Cumna-
TMYECKYI0 PeaKLMI0 Ha OCTPbIiA CTPECC UCCNEAYHOT C NMOMOLLIbH
OLieHKM HU3KOUACTOTHO MOLLIHOCTM CrieKTpa BapuabenbHOCTH
CepAeYHOro puTMa, a mapacuMnaTMyeckoe TOPMOXKeHe —
Mo BbICOKOYACTOTHOW MOLLHOCTU WM CPefHeKBagpaTUyHo-
MY OTKJIOHEHMIO Pa3HOCTW MEXMOY COCeAHUMMW WHTEpBanaMm
RR 3a onpepnenéHHbl oTpe3ok Bpemenu [14]. R. Castaldo
u coaBT. [15] KpUTMYECKM paccMaTpuBann NpUMEHEHUe
MOLLHOCTHBIX XapaKTepuCTUK BapuabenbHOCTU cepaeyqHoro
pUTMa Ans OLEHKU CTPECC-PeaKTMBHOCTM MpU permcTpaLmuu
KOPOTKUX BPEMEHHBIX OTPE3KOB KapAWOMHTEPBANOrpaMMbl,
MOCKOJBbKY Ha oTpe3Kax 3anucu MeHee 300 ¢ BO3MOXHbI 3¢-
(eKTbl «CMEKTPANIbHON YTEYKU» U CUMMATMYECKYI0 peaKLmio
CcepAua Ha CTpecc HeBO3MOXKHO HAJEKHO OLIEHUTb C UCMOJTb-
30BaHMEM WHOEKCA BaroCMMMaTMYeCKOro B3aUMOJENCTBMSA
(MBB). Mo paHHbIM E. Tharion 1 coaBT. [16], U3MeHeHUIA MOLLL-
HOCTHbIX XapaKTEPUCTUK BapWabenbHOCTW CEpLEYHOro pUTMa
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Mpu CTpecce NCMXOCOLMaNBHOO reHesa He Habmoganu, Tor-
pa Kak D. Lucini n coast. [17] ycTaHoBWAKM, 4TO cpepHee
3HayeHMe MOLLHOCTM CMEKTPA HU3KOYACTOTHOO KOMMOHEH-
Ta BO BPEMSA CEAHCOB KOTHUTWUBHOMO CTPECCa 3HAYUTENbHO
HWKe, YeM npu GoHoBoM cocTosiHuK. T. Pereira v coasr. [9]
B ycnoBusx Tpuep-TecTa OTMETWIM HU3KMIA CPEOHUIA WH-
TepBan RR, uto cBuaeTenbcTByeT o 6onee Bbicokon YCC
BO BPEMS KOFHWTMBHOM Harpysku (4eteépTas ¢asa Tpuep-
TECTa) B CPAaBHEHWUM C KOHTPOSLHBIM COCTOSIHUEM, B TO BpEMS
KaK NoKasaTeflb, XapaKTepu3yloLwuii cTeneHb npeobnafaHus
napacMMnaT4ecKoro 3BeHa perynsuuy Haf CMMNaTMYeckuM,
3HaUUTESTbHO BbILLE B KOHTPOIBHOM COCTOSHUM, YeM B Npo-
Liecce yMcTBeHHO# 3apauun. KpoMe Toro, B ycnoBusax uHay-
LMpOBaHHOro cTpecca HabmioaaloT CHUXEHWE NOKa3aTenen,
OTPaXKaoLWMX CyMMapHbIN 3QDEKT BereTaTMBHOW perynaumum
KpOBOOBPALLEHMS M aKTUBHOCTb MapacMNaTUYECKOro 3BEHa
BeretatusHoii perynaumm [17].

TakuM obpa3oM, BapuabenbHOCTb CEpAEYHOr0 pUTMa
Mpu oLeHKe QYHKLUMOHANbHOTO COCTOSHUS OpraHu3Ma Yeno-
BeKa OoTpaxaeT cnocobHoCTb CepALa pearupoBaTb Ha pas-
JIMYHBIE CTPECC-CTUMYTIbI, NPY 3TOM HU3Kas BapuabenbHOCTb
CBUIETENLCTBYET O HapYLLIEHUAX PErYNATOPHBIX M rOMeocTa-
TUYECKMX PYHKLMIA aBTOHOMHO HEPBHOW CUCTEMBI, YTO CHU-
XaeT cnocobHOCTb OpraHM3Ma CrpaBsTLCA C BHYTPEHHUMY
U BHELUHWMM CTPECCOpPaMM.

KpoMme Toro, no AaHHbIM MeTaaHanusa, MpoBefEH-
Horo H.G. Kim u coasrt. [18], ucnons3oBaHue nokasare-
neii BapuabenbHOCTM cepfieyHOro putMa u bruomapkepos
CTPEeCC-COCTOSIHUN XapaKTepu3yeTcs HeOo4HO3HAYHOCTbIO,
06ycnoBneHHON GparMeHTapHOCTbI0 U HECOMOCTAaBUMOCTbH
pe3ynbTaToOB Pa3fMyHbIX WCCIEA0BaHWIA, OMUCHIBAOLLMX
CTpecc pasHoro NpOMUCX0XKAEHWUSA, MHTEHCUBHOCTU UMK CTa-
LMW pa3BUTKS.

LUenb nccnepoBaHma. MsyyeHne guHamukm nokasare-
new BapnabenbHOCTU CepAeyHOro pUTMa Mpu KPaTKOCPOUHOM
MHTEHCVBHOM BIMSHUM (aKTOPOB NCUXOCOLMANIBHOMO CTpec-
ca B ycrnosusx Tpuep-TecTa Y lOHOLEN U [eByLUeK, 0byya-
toLmxcs Ha 1-2-M Kypcax BbicLiero y4ebHoro 3aBegeHus.

MATEPWAJIbI U METOA bl

JlM3anH uccnepgoBaHus
HPOBGJJ,EHO npocneKTnBHoe uccnenoBaHune.

Kputepuu cootBetcTBUSA

Kpumepuu sxntoyeHus:

+ | (3n0posbie) unm Il (MpakTM4ecku 340poBbIe) rpynna
340p0BbS;

« Bo3pacT — 19-22 ner;

* JKenaHue NPUHATb y4acTue B UCCIIeA0BaHMM;

* BbIPa)XEHHas MOTUBALMSA Ha BbICOKWI pesynbTar.

Kpumepuu uckntoyeHus:

*+ OXWpeHue NobON CTeneHW NPWU WHAEKCE Macchbl
Tena >30 Kr/m%;
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* HanMuMe B aHaMHe3e XPOHMYECKMX 3aboneBaHuii
CepAeyHO-COCYAMCTON UMW HEPBHOW CUCTEMBI;

+ obocTpeHue nobbix 3aboneBaHni B nocnefHue ABe
He[enu nepef, UCCnefoBaHUEM;

+ ycToiumBas Taxukapaua (80 B MUHYTY 1 bonee) u/unu
BbICOKMIA YPOBEHb CYObEKTUBHOMW TPEBOXHOCTH;

 owyuleHus ctpecca [4 6anna u bonee u3 10 no
BM3YasibHO-aHanoroBoi Wwkane (BALL)] npu ot6opou-
HOM MCCNeAO0BaHMN.

[leBYLLKM MPUHUMAU yyacTUe B UCCeL0BaHUM B GONKM-

KYNsIpHYI0 CTaiuio MEHCTPYANTBHOO LMKNA.

I'Ipoaoxau,ml 0CTpOro ncuxocouuasibHoro
cTpecca

MpoBoKauUMI0 OCTPOro NCMX0COLUManbHOrO CTpecca npo-
BOAWAM C MCMONMb30BaHWEM BUAOM3MEHEHHOTO BapWaHTa
Tpuep-tecta [11]. Y4acTHUKOB aKCnepuMeHTa MOTUBMPOBA-
NN Ha BbICOKYIO pe3ynbTaTMBHOCTL Tpuep-TecTa, coobuuas,
u4TO pesynbTaThl NPOXoXKAeHUs Oy ayT yuuTbIBaTh Npy Boibope
KadeLpbl M HAy4HOro PyKOBOAUTENS.

Ha nepsoM 3atane ¢uKcupoBanu BapuabensHocTb cep-
[4HOro puTMa B CMOKOMHOM COCTOSHUM (KOHTPOIb).

Ha BTOpOM 3Tane npocuiu y4acTHUKA 3KCMEpUMEHTa NoA-
roToBuTh (00yMaTh) KpaTKoe pestoMe 0 cebe ans npeseH-
TaLWM NOTEHUMaNbHOMY HayyHOMY pyKoBoauTesnto. Ha atom
3Tane OH MOr 3anucbiBaTb B BIOKHOT CBOM MBIC/H, He CO-
BepLUast NpU 3TOM aKTUBHBIX JBUKEHMH.

Ha TpeTbeM 3Tane y4acTHUK 3KCMepUMEHTa A0IKEH bbin
BbICTYMMTb C CaMoNpe3eHTaLMelt «Ha KaMepy», u3beras aBu-
ravesibHOW aKTUBHOCTH.

Ha 4eTBEpTOM 3Tane y4acTHUKM UCCe0BaHUA BbINoN-
HAZM BCNYX 0DpaTHBIN CYET, BblYMTas NOCNEA0BATENbHO YHC-
no 13 u3 umcna 1022.

MaTbIi 3Tan npepnonaran cnoKoHoe boapcTBOBaHMe.

Kaxaeih ux natu atanos/da3 Tpuep-Tecta 3aHuMan
5 MWH, B TeYeHWe KOTOPbIX BENM 3amucb BapuabesibHOCTH
CepAeyHoOro putMa B nosoxeHun cuas. CyMmapHas npopon-
YUTENbHOCTb 3KCMEPUMEeHTa be3 yuéTa BpEMEHW BBOAHOMO
MHCTpYKTaXa coctaBnsna 25 MuH. MepepbiBoB Mexay 3Ta-
namu Tpuep-TecTa He fenanu.

OcHoBHOM UCX0A, Uccne0BaHuUA

OueHKa AMHAMUKWM NoKa3aTesnen Bapmaﬁeanocm cepaey-
HOro putMa npu Kpatkocpo4HOM UHTEHCUBHOM BJTUAHUKN CIJaK-
TOpPOB NcuxocoumManbHOro cTpecca B ycnoeuax prep-TeCTa.

Avanus B rpynnax

Bce y4acTHUKY UccnefoBaHusA pasieneHsl Ha ABe rpynmbl
B 3aBMCMMOCTM OT MOJSIOBON MPUHALJIEXHOCTH:

 1-Arpynna — JeBYLUKK;

 2-2Tpynna — loHOLN.

MeTozbl perucrpalum ncxoaos

PEFVICTpaLI,MIO KapAnouHTepBanorpaMmbl 0OCyLLeCT-
B/IAN C NOMOLLbIO annapaTHO-NPOrpaMMHOro KoMnjiekca
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«3popoBbe-3kcnpecc» (Poceus, 000 «MKC») ¢ yeTblpéx
3M1eKTPOA0B, HaNOXEHHbIX Ha KoHeuHocTU. Kawabin atan
Tpuep-TecTa cOOTBETCTBOBAN 5-MUHYTHOMY OTPE3KY 3amnu-
CU KapAMOWHTEpPBANOorpaMMbl C MOCNeLYHLWMM aHaNN30oM
BapuabenbHoCTU cepAeyHoro putMa. B KauecTBe cTatucTu-
UeCKMX noKasaTenen BpeMeHHoro goMeHa [19] ucnonb3osa-
NN CefyloLlmMe XapaKTepUcTUKM BapuabenbHoCTH ceprey-
HOro pUTMa:
« AVNN — cpepHsas pJiMTeNbHOCTb HOPMUPOBAHHOIO
uHTepBana RR, Mc;
« SDNN — cTaHpLapTHOE OTK/IOHEHME HOPMUPOBAHHbBIX
WHTEpBaOB, MC;
« RMSSD — cpeaHekBagpaTU4yHoe 3HayeHue
nocneAoBaTeNbHbIX PasnuyniA, KBaJpaTHbIA KOpeHb
U3 CpefHero 3HayeHWs KBajpaToB MoCiefoBaTeNb-
HbIX Pa3fMuuii MeXAy COCeAHUMU HOPMUPOBAHHBLIMU
WHTEpBanaMu, Mc;
« pNN50 — pons nocnefoBaTenbHbIX HOPMUPOBAHHBIX
WHTepBanoB, pa3nuyatowmxca Ha 50 Mc 1 bonee, %.
leoMeTpUYECKMMM NOKA3aTeNsIMM ONUCaHNA Bapuabeb-
HOCTU CepAEYHOro pUTMa ObliM BapMaLMOHHbII pa3Max 1 UH-
LEKC HanpsKeHUs PerynsitopHbIX CUCTEM (CTpecc-UHAEKC,
uHpekc P.M. baesckoro [20]).
BapuaumoHHbii pasMax (MxDMn):

MxDMn=RR,,~RR,,, (1)

roe RR,, — MaKcuManbHoe 3HadeHue RR wHTepBana, Mc;
RR,,, — M1HUManbHoe 3Ha4eHne RR uHTepBana, Mc.
Crpecc-uHaexc (S):

o AMo
~2xMoxMxDMn

roe AMo — amnautypa mogpbl, %; Mo — Mopa, Mc;
MxDMn — BapMauMOHHBIA pa3Max, MC.
KpoMe ToOro, yuutbiBanM crnekTpasibHble MOKa3aTenm
MI0THOCTW MOLLIHOCTU B YaCTOTHbIX [J1ana3oHax:
« BblcoKoi YacTotbl (HF) — o1 0,15 o 0,4 Tu;
* Hu3Koit YactoTbl (LF) — ot 0,04 oo 0,15 y;
 0YeHb Hu3Kom yactotbl (VLF) — ot 0,003 po 0,04 'y,
PaccumTbiBanm MHAeKC LeHTpanusaumm (/C) n Barocumna-
TYecKoro B3aumopeiictaua (MBB):
c HF+LF 3)
VLF
roe HF — MOLUHOCTb CNeKTpa BbICOKOYACTOTHOTO KOMMO-
HeHTa BapuabenbHoCTH, Mc?; LF — MOLLHOCTb CNeKTpa H13-
KOYaCTOTHOTO KOMIOHeHTa BapuabenbHoctn, mc?; VLF —
MOLLHOCTb CMEKTPa OYeHb HM3KOYACTOTHOrO KOMMOHEHTa
BapuabesnbHoCTH, Mc%;

2)

BB (4)
HF '
rne HF — MOLLIHOCTb CMeKTpa BbICOKOYACTOTHOI0 KOMIMOHEH-
Ta Bapwaﬁeanocm, MC2; LF— MOLLIHOCTb CNEKTPa HU3KOoYa-
CTOTHOIo KOMIMNOHEHTa Bapma6ean0cm, MCZ.
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CybbeKTMBHOE OLLyLLIEHME CTPECCa Y4aCTHUKOB 3KCMepU-
MeHTa (MKCUPOBaNM Ha KawgoM 3Tane Tpuep-TecTa B co-
oteetctBM ¢ BALL B amanasoHe ot 1 go 10 6annos, rae
1 6ann — nosHoe OTCYTCTBUE CTpeCC-NepexmBaHmi, a 10 —
MaKCHUMarbHbIN CTpecc.

N3MepeHus NpoBOAMNM B MEMCECCUMOHHBIN Nepuos,
B [JHEBHOE BPeMs, B CMIOKOMHOM M KOM(OPTHON 06CTaHOBKe.

JTnyeckKas JKCnepTu3sa

WccnepoBaHue npoBoaunock ¢ Mast no Hosiopb 2024 r.
1 6b1110 0406pEHO 3TMYECKMM KOMUTETOM THOMEHCKOTO rocy-
AapcTBeHHoro yHuBepcuteTa (npotokon N2 3 ot 11.09.2024).
YyacTHUKM 3KCnepuMeHTa noanucany A06poBofbHbIE WUH-
(opMUpOBaHHbIE COrNacus Ha NpoBefEeHUe MCCNeAO0BaHUs
1 06paboTKY NepcoHanbHLIX AaHHbIX.

CraTucTMUYeCKUX aHanus

3annaHnpoBaHHbIN pa3Mep BbIOOPKK COCTaBNAN He MeHee
30 y4aCTHWKOB B Ka[OW 3KCMepUMeHTasbHOM rpynne. lpea-
BapUTE/IbHbIX PAacYETOB pasMepa BbIGOPKY He NPOBOAMIOCE.

CraTuctuyeckue MeToabl

CratucTMyeckyto 06paboTKy NpoBOAMNM C UCMOSb30BaHU-
€M NaKeTa nporpammbl Statistica 6.1 (StatSoft, Inc., Coepu-
HEHHble LLiTaTbl AMepuky). PesynbTatbl NpeAcTaBneHb! B BUAE
Me [Q25; Q75], roe Me — meguaHa, Q25 n Q75 — 25-1
u 75-i npoueHTunu. poBepKy HOpManbHOCTM pacnpepene-
HWSA OCYLLECTBNSNM C UCMOMb30BaHMeM Kputepus LLlanupo—
Yunka. lNockonbKy pacnpefeneHue nokasatenei, xapaKTe-
pu3ytoLLmMx BapuabenbHOCTb CEpAEYHOr0 pUTMa, He BCerfa
COOTBETCTBOBAN0 HOPMasbHOMY, AOCTOBEPHOCTb OTNUMIA
onpefensnm HenapaMeTpuyecKUMM MeToaMm: N0 KpUTEpUIo
MaHHa—YUTHW Ans ABYX HE3ABUCUMBIX FPYNM MPW CPaBHEHUM
Mo nosy, no Kputepuio BumkokcoHa ans cpaBHeHUs 3Tanos
Tpuep-Tecta. Pacnpepenenne cybbeKTUBHBIX OLEHOK CTPeC-
ca no BALLl cooTBeTCTBOBaN0 HOPManbHOMY, YTO NO3BOMUIIO
NMPUMEHUTb CPAaBHEHWE N0 CPEAHUM 3HAYEHUAM U t-KpUTEPHIO
CrbtogeHTa. 3HaunMbIMK camTanu otamumns npu p <0,05.

PE3Y/IbTATbI

XapaKTepucTUKU BbIGOpKU

B nccnepoBaHuu npuHann ydactme 79 nobpoBonbLes,
obyyatowmxcs Ha 1-2-M Kypcax 04HoM GopMbl TIOMEHCKOMO
rocynapcTBeHHoro yHuBepcuteTa. CpefHuii Bo3pacT ydacT-
HUKOB 3KcnepuMeHTa coctaBun 20,3+1,3 roga. [eBywku
BKJItOYeHbl B 1-t0 rpynny (n=41), toHowm — Bo 2-to (n=38).
B 1abn. 1 npoaeMoHCTpUpoBaHO CyObEKTMBHOE MEpexuBa-
Hue cTpecca B cooTBeTcTBuM ¢ BALL B rpynnax B 3aBuUcKUMO-
cv ot dasbl Tpuep-TecTa.

OcHoBHble pe3ynbTatbl UCCniea0BaHUA

HaunHas c nepBoii (KOHTposbHOM) a3kl Tpuep-Te-
CTa, Ha (hOHEe HU3KUX CyOBEKTMBHBIX MEpPEeXMBaHWN CTpecca
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Ta6nuua 1. IHamuka cy6beKTMBHOr0 BOCNIPUSTUSA CTpecca No BU3yasbHo-
aHaroroBoii LLKane B rpynmnax B 3aBucUMOCTH 0T (a3l Tpuep-TecTa

Table 1. Changes of subjective stress perception on a visual analog scale
in the groups depending on the Trier test phase

CybbeKTuBHOE OLLyLLieHWe cTpecca, bannbl

®asbl Tpuep-TecTa

1-51 rpynna, n=41 2-a rpynna, n=38

MepBas (KOHTPONbL) 2,68+0,08 2,28+0,11
Bropast 6,09+0,23* 4,55+0,17
TpeTbst 7,3420,24 6,21£0,24
YeTBEpTas 6,2110,20 6,280,17
Mataa 4,90+0,19 4,86+0,15
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pumeqaHue. *CraTUCTUYECKM 3HAYMMble pa3nnuMsa co 2-i rpynnon
(p <0,001). CybbekTnBHOe OLLLLIEHWEe CTpecca No BU3yaslbHO-aHanoroBom
LWKane B AnanasoHe ot 1 go 10 6annos, rae 1 bann — nosHoe oTcyTcTBUE
CTpecc-nepexuBaHui, a 10 — MaKcManbHbIN CTpecc.

no BALW (cM. Tabn. 1) puKcupoBanu pasnuums B Nokasare-
NAX, XapaKTepusyloLWmX BapuabenbHOCTb CEpLLEYHOr0 pUTMa,
B rpynnax. Tak, B 1-/ rpynne oTMeuyeHbl 60/blIas cpeaHss
A/MTeNbHOCTL KapavonHTepBanos (AVNN) npu bonee BbICoKoM

Exologiya cheloveka (Human Ecology)

BapuabenbHoctn (RMSSD n pNNSO; 1abn. 2), a Takke MeHb-
Lwe 3Ha4eHus LF (tabn. 3), VBB (puc. 1) u IC (puc. 2).
Bo BTOpoi ase cybbeKTMBHBIE TPEBOXKHbIE MEpexMBa-
Hua no BALL yeununmuck y Bcex y4acTHUKOB 3KCMepUMEHTa
(cM. Tabn. 1). TeM He MeHee OHM Dbk Donee BbipaXKeHbl
B 1-1 rpynne. CywlecTBeHHble M3MEHEHWS HA BTOPOM 3Tane
OTMeYeHbl NPaKTUYECKM MO BCEM XapaKTepuCTUKaM Bapua-
BenbHoCTU cepaeyHoro putMa. B obewx rpynnax ycraHos-
neHo yeennyenue YCC (puc. 3) u LF, cHukenme AVNN n HF
(cM. Tabn. 2, 3). lpm 3TOM HeKoTOpble NOKa3aTesu, XapaKTe-
pu3ytoLme BapuabenbHOCTb CEpAEYHOro pUTMa, UMeNn pas-
HOHanNpaB/EHHYI0 AMHAMUKY:
« yBenuyenne SDNN u VLF Bo 2-1 rpynne u oTcyTcTBUE
M3MeHeHWit B 1-1 rpynne;

+ cHumkenne RMSSD u pNN50, ysennyenue IC, VBB u
Sl (puc. 4) B 1-/ rpynne npu cTabunbHbIX 3HAYEHUAX
BO 2-M.

TpeTba 1 yeTBEPTas Gasbl Tpuep-TeCTa CONPOBOXKAAIMCL
HambonblUel BbIPAKEHHOCTbID CYOBEKTMBHBIX NepeXuBa-
HWiA cTpecca (cM. Tabn. 1) M MaKCcUManbHBIMM MO CpaBHe-
HWI0 C KOHTPOMbHOW (a3oi U3MeHeHUAMW BapuabenbHOCTH

(++ toHoLN)

‘________

ﬁ*
]

MHaeKc BarocMMnaTM4ecKoro B3amMoieicTBus

4____
€¢---—=—=—===
D |

Fkk

Jranbl Tpuep-Tecra

HOHoLwM

[eByLiku

Puc. 1. V3MeHeHMe 3HaueHMIl MHLEKCA BaroCMMMNaTUYECKOro B3aMMOLENCTBUA Y IOHOLIEHA W [eByLIEK B 3aBMCMMOCTM OT ¢asbl Tpuep-TecTa:
***CTATUCTUYECKU 3HauMMble pasnuuus no noay npu p <0,001; * npu p <0,05 (kputepuii MaHHa—-YWUTHH); +++ — CTAaTUCTUYECKM 3HAYMUMbIE Pa3Nuuns
C NepBbIM 3TanoM (KoHTponb) Tpuep-Tecta npu p <0,001; ++ — npm p <0,01; + — npm p <0,05 (kpuTepuit BunkoKcoHa); rpaHmLbl 6OKCOB COOTBETCTBYIOT
npoueHTunaM Q25 u Q75; nuHUA BHYTpM BOKCa — MeaMaHa; KPecTUK B DOKce — cpefiHue, BEPXHUE U HUKHME OTKIOHEHUA (MAKCUMarbHbIe U MUHM-

MaJlbHble 3Ha‘-IeHVIH).

Fig. 1. Changes in the vagosympathetic interaction index in males and females depending on the Trier test phase: *** statistically significant sex-related

differences at p < 0.001; * at p < 0.05 (Mann-Whitney test); +++ statistically significant differences compared with the first phase (control) of the Trier test
at p < 0.001; ++at p < 0.01; + at p < 0.05 (Wilcoxon test); box boundaries correspond to the 25th and 75th percentiles; the line inside the box represents

the median; the cross inside the box denotes the mean; whiskers indicate maximum and minimum values.
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Puc. 2. /13MeHeHWe 3Ha4eHUN MHLEKCA LIEHTpanu3aLmm Y lOHOLLIEN U LeBYLIEK B 3aBUCUMOCTH OT dasbl Tpuep-TecTa:

[leBywkm

*kk

CTaTUCTUYECKM 3HauYUMble pas3-

nuaus no nony npu p <0,001; **npu p <0,01 (kpuTepuii MaHHa—YUTHM); +++ — CTATUCTUYECKU 3HAUMMbIE Pa3NMYMA C NEePBLIM 3TanoM (KOHTponb) Tpuep-
Tecta npu p <0,001; + — npu p <0,01; + — npu p <0,05 (KpuTepuit BunkokcoHa); rpaHmMubl 60KCOB cooTBeTCTBYIOT npoueHTnaM Q25 u Q75; nuHua
BHYTPM 60KCa — MefnaHa; KpecTUK B Bokce — cpeaHue, BEPXHUE U HUXHME OTKIIOHEHUA (MaKcMManbHble M MUHUMAITbHbIE) 3HAYEHMS.

Fig. 2. Changes in the centralization index in males and females depending on the Trier test phase:

Kk

statistically significant sex-related differ-

ences at p < 0.001; ** at p < 0.01 (Mann-Whitney test); +++ statistically significant differences compared with the first phase (control) of the Trier test
at p <0.001; ++ at p < 0.01; + at p < 0.05 (Wilcoxon test); box boundaries correspond to the 25th and 75th percentiles; the line inside the box represents
the median; the cross inside the box denotes the mean; whiskers indicate maximum and minimum values.

cepaeyHoro putMa. OtMeyanm yeenuyenne YCC (ocobeHHo
B 1-1 rpynne Bo BpeMs camonpe3eHTaumm), IC, MBB, LF, VLF,
MxDMn, SDNN (npeumyLiecteHHo Bo 2-i rpynne). OgHo-
BPEMEHHO B 3TUX peaKTUBHbIX (aszax Habmoganu cHuxe-
Hve AVNN u HF. 3Hauenmsa S| npeBbiwany GOHOBbLIE TOBKO
B 1-# rpynne B dase camonpeseHTauuu, TOraa Kak B YeT-
BEPTOM (a3e y y4yaCTHWUKOB 006enx rpynn He OTIMYANMCH
0T UcxomHbIX. Mpun aToM Bo 2-# rpynne nokasatenu RMSSD
1 pNN50 B peakTuBHble da3bl Tpuep-TecTa Bo3pacTanu, Tor-
[ Kak B 1-i rpynne, HanpoTMB, CYLLECTBEHHO CHUXAMMCh,
0C00EHHO B YETBEPTON KOrHUTUBHOI (hase (cM. Tabn. 2).

B nATon dase npu MCKIIOYEHUN CTPECCOPHLIX BO3AEN-
CTBMI CyObEKTUBHAA OLEHKa BocrnpuaTHe cTpecca no BALL
HECKOMbKO YMeHbLUMAach (cM. Tabn. 1), ogHaKo npeBbiwana
ucxofHble GOHOBLIE 3HayeHMs. BoccTaHoBneHMe nokasare-
neli BapnabenbHOCTM CEpLEYHOr0 PUTMa A0 KOHTPOJbHBIX
3HayeHuit nepoi asbl Haboganm Bo 2-1 (pNN5O, HF, SI)

D0l https://doi.org/ 10

u B 1-# (AVNN, SDNN, RMSSD, MxDMn, HF, VLF, UBB) rpyn-
nax. lpwm 3atom YCC u IC B neprop, BoccTaHoBNEHMS B 06enx
rpynnax nosHOCTbI0 K ()OHOBLIM 3HAYEHWAM HE BEPHYNUCH
(cM. puc. 2, 3).

Kpome Toro, obpaluaeT Ha cebs BHUMaHMe bonee LuMpo-
KWW KBapTW/bHbIN pa3Max B 1-# rpynne no nokasatento YCC
Ha BCex 3Tanax MHAYLMpOBaHHOIO CTpecca, a Takxe pac-
wupenve auanasoHa Q1-Q3 B 1-i rpynne no nokasarento
S| B aHTMUMNMpYIOLLEN M peaKTMBHOW da3ax. Bo 2-1 rpynne
KBapTU/bHBIM pa3Max B YCI0BUSX SKCNIePUMEHTA NOCTaAUAHO
HapacTtan no nokasarenam IC n 1BB.

OBCYXEHUE

PestoMe pesynbTaToB UccnepoBaHus
Y Monoabix ntofeii BoisiBieH TPOGOTPONHLIA XapaKTep

17816/humecob/8196
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Ta6nuua 2. [InHaM1Ka cTaTUCTUUECKUX MOKa3aTeneit BapuabenbHOCTU cepeyHoro putMa no dasam Tpuep-TecTa

Table 2. Changes of statistical parameters of heart rate variability across the Trier test phases

Oasbl Tpuep-TecTa CpaBHeHus
lpynnbl ¢ poHoBOM
MepBas (poHosas) Bropas TpeTba YetBépTas MNatas 3anuchio?
CpepHsas pnUTeNbHOCTL HOPMUPOBaHHOIO MHTepBana RR, Mc
1-a rpynna 746,0(682,7;852,4]  671,1[613,8;731,2] 6057 [585,9; 659,3]  626,3[551,3; 6853] 7321 [681,1; 815,6] 2-4 (p <0,001)
2-5 rpynna 822,11769,7,851,8]  738,2[710,1; 780,91 6833 [647,0; 717,01 6859 [628,3; 724,4]  750,4[712,6; 801,5] 2-4 (p <0,001;
5 (p=0,003)
CpasHeHma' U=574; 7=-2,01; U=457; 7=-3,15; U=353; =-4,17; U=490; /=-2,83; U=697; 7=-0,80; —
no nony p=0,044 p=0,002 p <0,001 p=0,005 p=0,421
CraHpapTHOe OTKJIOHEHWe MOJIHOTO MaccuBa KapAMOMHTEpBaJioB, MC
1- rpynna 45,3[32,3;50,2] 39,0 [35,1; 43,6] 49,8 [38,0; 66,6] 44,6 [38,6; 55,8] 41,3[31,2;56,9] 3 (p=0,004)
2-a rpynna 41,0 [37,1; 44,9] 55,3 [41,0; 71,8] 61,4 [53,3; 88,8] 69,4 [45,3; 87,0] 57,3 [48,6; 71,91 2-5 (p <0,001)
CpaBHeHws U=602; Z=1,73; U=450; =-3,22; U=455; =-3,17; U=319; Z=-4,50; U=411; =-3,61; —
no nony' p=0,082 p=0,001 p=0,002 p <0,001 p <0,001
CpeaHeKBaApaTMyHOe 3Ha4yeHUe Nocne/0BaTeNbHbIX PasnuyniAi KapAMOUHTEPBaoB, MC
1-7 rpynna 38,6 [35,6; 47,1] 26,3 [24,0; 35,1] 42,2 [31,2; 49,2] 28,9 [26,0; 35,6] 39,0 [23,5; 48,4] 2,4 (p <0,001)
2-5 rpynna 33.8[31,6; 36,1] 33,7 126,9; 39,21 41,0[33,1; 44,3] 38,4 [30,1; 45,4] 353 [31,4; 39,7 3 (p=0,001);
4 (p=0,009);
5 (p=0,037)
CpaBHeHws U=383; 7=3,88 U=556; 7=-2,18; U=117; Z=0,60; U=406; 7=3,65; U=T72; 7=-0,06; —
no nony' p <0,001 p=0,029 p=0,540 p <0,001 p=0,951
Yucno nap kapAMoMHTepBanoB ¢ pasHocTbio 6onee 50 Mc Kk oblueMy uncny KapavouHTepBanos B MaccuBe, %
1-7 rpynna 18,0 [11,0; 28,01 6,6 [4,5;12,0] 74135 11,6] 7,0 [5,0; 11,01 14,0 [8,0; 19,01 2-4 (p <0,001);
5 (p=0,009)
2-5 rpynna 11,3010,3; 13,01 12,716,5; 15,9] 16,6 [11,4;22,3] 15,7 19,0; 25,8] 10,9 [6,6; 14,2] 3, 4 (p <0,001)
CpaBHeHws U=257; Z=4,13; U=441; 7=-1,96 U=246; 7=-4,26; U=212; Z=-4,66; U=420; 2=2,21; —
no nosy' p <0,001 p=0,049 p <0,001 p <0,001 p=0,027

[IpumeyaHue. Pe3ynbtathl npeactasneHsl B Buae Me [025; Q75], rae Me — meawmana, Q25 v Q75 — 25-1 1 75- npoueHTMnm.

"o kpuTepuio MaHHa-YuTHI; 2 no KpuTepuio BUNKOKCOHa.

W3MEHEHWUI aKTUBHOCTU PEryNATOPHbIX CUCTEM C YMEpeH-
HbIM CHUXEHMEM BaryCHbIX BAMAHWA Ha (OHe cuMnaTo-
a[ipeHanoBoN aKTUBaLWMM B YCNOBUSAX OCTPOr0 MCUXOCOLM-
anbHoro cTpecca. Y AeByLeK, N0 CPaBHEHUIO C OHOLIAMM,
CTPecC-MHAYLMPOBaHHbIE U3MEHEHWs BapuabenbHoCTU cep-
[EYHOro puTMa MMenn 6onee BbIpaKEHHBIA 3ProTPONHbLIN
XapaKTep.

WHTepnpeTaums pe3ynbTaToB UcC/eA0BaHUA

besycnosHo, nokasartenu BapuabenbHOCTH cepaeyHoro
pUTMa OTpaXKaloT perynATopHble MeXaHW3Mbl AeATeNbHOCTHU
cepjLa co CTOPOHbI LIeHTPanbHO HePBHOM CUCTEMBI, a TaK-
)K€ aKTUBHOCTb BEreTaTUBHOM HEPBHOI cucTeMbl. bonbluas
YacTb XapaKTepUCTUK BapuabenbHOCTU CepAeyHOro puTMa
(cTaTCTMYeCKMe, reoMeTpUyecKue, CreKTpanbHble) TaK
WM MHaye YKa3blBaeT Ha BOB/IEYEHHOCTb CMMNATUYECKOM
W/Mnn napacuMnaTMyecKon HepBHOW CUCTEM B Perynsuuio
cepAeyHoii aesTenbHocTU. MHTepec B AaHHOM cnyyae Bbl-
3bIBaeT BONPOC: HAaCKO/bKO NOKa3aTesNn, XapaKTepusytoLume

DOl https://doiorg/10.17816/ humecob 78196

BapuabenbHOCTb CEpPAEYHOr0 PUTMA, MOTYT CIYXWUTb WH-
[MKaTopaMu OCTPOro CTpecca MCUXOCOLMANbHOTO reHe-
33 M MOXHO N BbIAENUTb HEKOTOpble cheuuduyeckme
MapKepbl €€ [MHAaMWKW B OTBET HAa KOHKPETHble CTUMYNbI
NpU NpOBOKALMM (MCKYCCTBEHHOM OpraHu3auuu) cTpecca.
lMouck u onucaHue TMNOBOrO CTpecc-maTTepHa M3MeHe-
HWUI XapaKTepUCTMK BapuabenbHOCTM CepAeYHOro puTMa
noj, BO3LENCTBMEM CTaHAAPTU3UPOBAHHBIX J1abopaTopHbIX
CTUMYNALWA B YCNoBUAX Tpuep-TecTa UMEKT BaXKHOe 3Ha-
YeHue L1 NOHMMaHWA CTPYKTYpbl aAanTauuoHHOro 0TBeTa
OpraHW3Ma Ha NcMXonor1yecKkue yrposbl U BbI30BbI, BO3HM-
KaloLme npu HeobXo4MMOCTM CPOYHBIX AENCTBUN B CUTYa-
LMK «30EeCb U cernyacy. VIMeHHo Ans peLueHus 3ToW 3agaqumn
onpeeneHbl KpUTEPUM BKITIOYEHWUS! U UCKITIOYEHUS y4yacT-
HUKOB 3KCMEPUMEHTA, B YaCTHOCTM BBeLEHO TpeboBaHue
HEMTPanbHOro NCUX03IMOLIMOHANBHOMO COCTOSIHUS Ha BXOJE
(cybbekTMBHOE NepexuBaHue cTpecca no BALL Ha nepeom
atane Tpuep-TecTa He bonee 3 bannos).

TeM He MeHee ye B OHOBOM COCTOSHUM CTPeCC-TeCTa,

487



OPUIMHATTIBHOE VICCIEOOBAHME

T.32, N7 2025

JKoNorna HenoBeka

+++ (OHOLLM, [EBYLLKN)

+++ (JOHOLUW, AEBYLLKM)
___________ A

YCC, yn/MuH

4.____________

<!
dq==-=-—=———-cc--a
5

Jranbl Tpuep-tecta

{OHoLWM

Puc. 3. /3MeHeHue yacToTbl cepaeuHblx cokpalueHni (CC) y toHoLLelt u fieByLueK B 3aBucUMocTH oT dasbl Tpuep-TecTa:

[leByLuKu

Kk

CTaTUCTUYECKU 3HaYNMble

paznuuus no nony npu p <0,001 (kputepuii MaHHa—-YUTHU); +++ — CTATUCTMYECKM 3HAYUMbIE Pa3NMuMs C MePBbIM 3TanoM (KOHTponb) Tpuep-TecTa,
p <0,001 (kputepuit BunKkoKcoHa); rpaHmubl 60KCOB cooTBETCTBYIOT NpoueHTUnaM 25 u Q75; nMHMA BHYTPU DOKCa — MeAMaHa; KPecTUK B bokce —
CPefiH1e, BEPXHME W HUXHWE OTKIIOHEHNS (MaKCUMarbHble U MUHMMarbHbIe 3HAYeHMS).

Fig. 3. Changes in heart rate in males and females depending on the Trier test phase: *** statistically significant sex-related differences at p < 0.001
(Mann-Whitney test); +++ statistically significant differences compared with the first phase (control) of the Trier test at p < 0.001 (Wilcoxon test); box
boundaries correspond to the 25th and 75th percentiles; the line inside the box represents the median; the cross inside the box denotes the mean; whis-

kers indicate maximum and minimum values.

[0 Hayana [JeicTBUS 3KCMEPUMEHTANIbHBIX pasfpaxure-
neii y [eBYLLEK, N0 CPABHEHMIO C HOHOLLAMM, NpYU MeHbLLEN
BenmumHe AVNN Mbl oTMeTunn Gonee Bbipa)KeHHOe napa-
CMMNATMYeCKoe BNIMAIHME HA CEPAEYHbIW PUTM MO AMHa-
Muyeckomy pagy RMSSD n pNNS0. Y gesyluek 3To Takxe
COMPOBOKAANO0Ch MOHWUXKEHHON MOLLHOCTBI0 HWM3KOYacToT-
HOM COCTaBNAIOLLEN CMEKTPa, YTO YKa3blBaNo Ha CHUMEHME
aKTMBHOCTM CMMMATUYECKOr0 OTAENa BEereTaTUBHOW HEPBHOIA
cucteMbl. CTOMT OTMETUTb, YTO aHanor1yHble NosoBble 0Co-
BeHHoCTM BapvabenbHOCTM CepAeyHOro puTMa 3aperucTpu-
poBanm W.I'. KpetoBa v coaBT. [21] Ha BbibopKe cTyaeHTOB
19-22 net. N3BecTHO, 4TO Ba30MOTOPHbIE BOSIHBI MU MeA-
NeHHbIe BOJIHbI NEPBOr0 NMOpAAKa XapaKTepu3ykT cuMnaTyu-
UECKYH0 aKTUBaLMIO, @ CBA3aHHasA C X BEJIMUMHOW XapaKTe-
puctuka VBB ykasbiBaeT Ha banaHc cMnaToappeHanoBbIx
W BarycHbIX BAUSIHWIA B PerynsiuMu cepAeyHoro putMma. Ta-
KuM 00pa3oM, B HaLLEM UCCTIe,0BaHUM Y [IEBYLLIEK Ha CTapTe
Tpuep-Tecta QUKCHpOBanM HeKoTopoe npeobnagaHue ak-
TMBHOCTEW aHepryeckom [22] unm TpodoTpOMnHOM CUCTEMBI.
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HekoTopble aBTopbl ucnonb3ytoT 3HaueHns AVNN [23] u/unu
SI [6] nna KnacTepu3aumn BbIBOPKM YHaCTHUKOB 3KCMeEpU-
MeHTa Mo Kputepuio npeobnajatoLiero Tuna BereTaTUBHOI
perynsiuum cepLeyHoro putMa:

« Ha cumnatoToHukos (AVNN <700 mc; Sl =151);

+ HopMoToHukoB (AVNN B amanasone 700-900 wmc;

S| B gnanasone 50-150);

« BaroToHukoB (AVNN =900 mc; SI <49).

B HaweM uccnesoBaHMM M0 KPUTEPUAM CPERHEN AIMHbI
KapAMOMHTEpPBaNa W CTPECC-MHAEKCY YYaCTHUKM 3KCnepu-
MeHTa Ha Bxoje (nepsbiit 3Tan Tpuep-TecTa) UMeNM HopMo-
TOHMYECKME MPWU3HAKM BEreTaTUBHOW Perynauuu, 4to cro-
c0bCTBOBANO0 JOCTUKEHMIO Liefiel 3KCepUMEHTa, MOCKONbKY
nepsas (a3a cTpecc-TecTa BbiCTynana B KauyecTBe KOH-
TPOJILHOIA.

Bo BTopou ynpexpatowwen dase Tpuep-Tecta, Korga uc-
MbITyeMble MOAYYUNM 3aJaHKUe Ha NOLATOTOBKY NMPe3eHTaLum
M KPaTKO 03HAKOMIEHbI C 3afja4aMW U NpoLefypon 3Kc-
nepuMeHTa, Aaxe Ha QOHe CHUXEHUA HeompeaenéHHOCTH
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Ta6nuua 3. [IMHamM1Ka reoMeTpUYECKUX U CIEKTPASIbHBIX NOKa3aTenei BapuabenbHoCT1 cepaeyHoro putMa no dasam Tpuep-TecTa

Table 3. Dynamics of geometric and spectral parameters of heart rate variability by Trier test phases

Oasbl Tpuep-TecTa CpaBHeHus
[pynnbi ¢ oHoBoM
Mepsas (poHoBas) Bropas TpeTbA YetBépTas MNatas 3anuchio?
PasHocTb Mex Ay MaKCUManbHbIMU U MUHUMANbHLIMU 3HA4EHUSIMU KapAUOUHTEPBAJIOB, MC
1-7 rpynna 199,0 [175,0; 231,0]  201,0 [188,0; 242,01 245,0 [229,0; 290,0] 201,0[189,0; 2250] 2103 [158,0; 257,0] 3 (p <0,001)
2-5 rpynna 196,5[188,0; 222,01  260,5[179,0; 331,01  271,0[221,3; 336,51 245,0[200,3; 349,51 246,0[224,3; 297,51  2-5 (p <0,001)
CpaBHeHws U=726; 7=-0,52; U=625; 7=-1,51; U=679; =-0,97; U=451; 7=-3,21; U=491; 7=-2,82; —
no nony' p=0,603 p=0,130 p=0,328 p=0,001 p=0,004
MoLuHOCTb CMIeKTpa BbICOKOYACTOTHOTO KOMMOHEHTa BapuabenbHocTy, Mc?
1- rpynna 773,010721,0; 922,00  333,5[189,6; 452,01  632,0 [518,0; 881,0] 381,0[309,5 754,00  520,6 [286,9; 64521 2,5 (p <0,001);
3 (p=0,023);
4 (p=0,001)
2-5 rpynna 750,2 [436,2; 880,5]  385,7 [271,8; 475,1] 592,7 [401,3; 823,71 390,4[216,4; 583,11 6927 [467,6; 1001,6] 2 (p <0,001);
4 (p=0,001)
CpaBHeHws U=657; Z=119; U=683; 2=-0,94; U=640; Z=1,36 U=679; 7=0,98; U=494; 7=-2,79; —
no nony’' p=0,231 p=0,346 p=0,172 p=0,326 p=0,005
MoLuHOCTb CMIeKTpa HU3KOYACTOTHOTO KOMMOHEHTa BapuabenbHocTy, Mc?
1-5 rpynna 394,0 [268,1; 574,11 571,0 [455,0; 784,21  1567,0 [983,0; 1987,01 13142 [876,7; 1747,0]  665,5 [412,9; 784,6] 2 (p=0,001);
3-5 (p <0,001)
2-5 rpynna 7208 [492,1; 865,91 7784 [584,7; 1031,0]  2161,7 [1555,0; 3000,4] 1903,5 [1384,6; 2311,9] 8487 [649,3; 1166,2] 2 (p=0,035);
3, 4 (p <0,001);
5 (p=0,017)
CpaBHeHws U=364; 7=4,08 U=478; 7=2,94; U=466; Z=3,06; U=510; Z=2,63; U=508; 7=2,65; —
no nosny' p <0,001 p=0,003 p=0,002 p=0,008 p=0,008
MolyHOCTb CneKTpa 04YeHb HU3KOYACTOTHOrO KOMMOHEHTa BapuabenbHocTH, Mc?
1- rpynna 231,0[153,9; 411,01 289,0 [137,5; 741,8]  296,4[187,8; 742,0] 2578 [169,0; 476,01  256,4[153,9; 481,0] 3 (p=0,013)
2-q rpynna 222,0[1439;296,2]  254,8(117,9;539,2]  371,2[254,9; 576,8] 293,4[225,6;555,7]  229,6 [138,8; 625,5] 2 (p=0,041);
3 (p <0,001);
4 (p=0,001);
5 (p=0,015)
CpaBHeHws U=682; 7=-0,95; U=120; 7=-0,57; U=112; Z=0,65 U=666; 7=1,11; U=749; 7=0,28; —
no nojy' p=0,341 p=0,562 p=0,511 p=0,267 p=0,772

[MpumeyaHue. Pe3ynbTaTel NpefcTaBneHs B Buae Me [025; Q75], rae Me — meamana, 025 v Q75 — 25-1 v 75- npoueHmnm.

" no kpuTepuio MaHHa-YuTHi; 2 no KpuTepuio BUIKOKCOHa.

M [0 Hayana fencteusa hakTopa COUMANbHOM OLEHKU OT-
MEYeHO CepbEé3HOE MOBbILIEHNE CYOBEKTUBHBLIX CTpecc-
OLLYLLEHM, 0CODEHHO BbIpaXKEHHOE Y [AeBylLeK. Takoe
MOBbILLEHNE TPEBOKHBIX MEPEXUBAHUIA COMPOBOXAANOCH
CMeLLeHNeM BEreTaTMBHOr0 PaBHOBECMS B CTOPOHY CHUM-
NaTMYeCKOW HEpPBHOW CMCTEMBbI MO MOKa3aTensM CpepHeil
A/MHbI KapAVOMHTEPBaNa U MOLLHOCTU Ba30MOTOPHbIX BOJTH.
O.A. OmMutpues u coasr. [9] paccMatpusanu AVNN B KauecTse
Hanbonee HaBEKHOTO M MHOPMATMBHOMO NOKa3aTens CUM-
naToBarycHoro 6anaHca mpu NCUXONOrMYECKUX HarpysKax,
KOTOPbIN, COMNACcHO UX AaHHBIM, UMEET TEHAEHLMIO K CUMNa-
TUYECKOMY COKPALLEHMIO B 3KCNEPUMEHTaX C MHAYLMPOBaH-
HbIM CTpeccoM. B HaleM uccnefoBaHuM CTpecC-MHAEKE —
WHTErpanbHbIA NOKasaTeslb FeOMETPUYECKUX XapaKTePUCTUK
BapWaLMOHHOW NyNbCOMETpUM — B ynpexaatowen dase
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BO3pacTan Yy AeBYLIEK M 0CTABa/NCA HEU3MEHHBIM Y IOHOLLIEH.
Mpn 3TOM KBapTWNbHBIA pa3Max Mokasatenei S|y feBy-
wekK, Kak u YCC, bbin cywiecTBeHHO Gonblue, YTO, Ha HaLy
B34, CBUAETENbCTBOBANO 0 OONbLIed reTeporeHHocTH
NCUXOPU3NONOTMYECKUX XapaKTEPUCTUK YYacTHUL, uccne-
[0BaHuA. BbipaxeHHoe cMellueHue BeretatuBHoro banaHca
B PErynsiumm cepaeyHoii LesTenbHOCTH B CTOPOHY CUMNATH-
YECKOI HEpPBHOI CUCTEMBI, @ TaKXKe aKTMBALMIO perynsrop-
HbIX MEXaHU3MOB CO CTOPOHbI LEHTPaIbHOM HEPBHOW CUCTE-
Mbl B ynpexaatowien dase OeBYLIKM NPOAEMOHCTPUPOBAHU
¥ 110 MHTErpabHbIM MOLLHOCTHBIM XapakTepucTukam — VBB
1 IC. B LenoM Mo3KHO 0TMEeTUTb, YTO NOAr0TOBKA K AENUCTBUIO
CTPECCOPOB COLMaNbHOW OLEHKU Bbi3blBana bonblune ms-
MEHEHMs B OpraHu3Me AEBYLUEK, YTO OTPas3unoch M B pes-
KOM CHMXEHMM Y HUX MOKa3aTenen BapuabenbHOCTW puTMa
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Puc. 4. VI3MeHeHMe 3Ha4eHWIA CTPeCC-UHAEKCA Y IOHOLIEN M EBYLIEK B 3aBUCMMOCTM OT (asbl Tpuep-TecTa:

[eBywikm

*kk

CTaTUCTUYECKM 3HAYMMbIE passinuna

no nony npu p <0,001 (kputepuit MaHHa—YWUTHY; +++ — CTATUCTUYECKM 3HAYMMBbIe PasnMuKs C NepBbIM 3TanoM (KoHTponb) Tpuep-Tecta, p <0,001 (kpu-
Tepui BunkokcoHa); rpaHuLbl boKcoB cooTBETCTBYHT npoueHTUnaM 025 u Q75; nuHns BHYTPM BoKca — MeamaHa; KpecTuK B bokce — cpelHue, BepXHUe

1 HUXHWE OTKIIOHEHNS (MaKCUMabHble M MUHUMAbHbIE 3HAYEHUS).

Fig. 4. Changes in the stress index in males and females depending on the Trier test phase: *** statistically significant sex-related differences at
p < 0.001 (Mann—Whitney test); +++ statistically significant differences compared with the first phase (control) of the Trier test at p < 0.001 (Wilcoxon
test); box boundaries correspond to the 25th and 75th percentiles; the line inside the box represents the median; the cross inside the box denotes the

mean; whiskers indicate maximum and minimum values.

(SDNN, RMSSD 1 pNN50) Bo BTOpOIt hase Tpuep-TecTa.
PeakTuBHble 3Tanbl Tpuep-Tecta (TpeTuit U 4eTBEp-
Tbi) UMenu B 0Deux rpynnax NpeuMyLLeCTBEHHO CXOLHYIO
OVMHAMUKY XapaKTepUCTUK BapuabenbHOCTM CepAeqHoro
putMa. Kak B (a3e camonpeseHTaumm, Tak U B dase 06-
paTHOro Ccyéra MaKCMMalnbHO BO3pacTana aKTUBHOCTb
CMMMaTUYeCKOro OTAeN1a BEreTaTMBHOM HEPBHOW CUCTEMI.
Mpu 3ToM, paccMaTpuBas MoKasaTenu MOLLHOCTU 0YeHb
HW3KOYaCTOTHBIX BOJIH, MOXHO NpeAnonaratb W3MeHeHUs
B Ha[,CErMEHTapHOM YpOBHE PErynsiuumn, TECHO CBA3AHHOM
C apdEKTMBHBIMU NEPEXUBAHUAMU U (QYHKLMOHANBbHBIM
COCTOSIHWEM Kopbl 60MbLLIMX NOMyLLapWiA FONOBHOTO MO3-
ra [20]. 3HaueHne VLF B KauecTBe MapKepa aKTUBaLuu
LepebpanbHbIX 3proTPOMHbIX BAMSIHUN CRYXWUT XapaKTe-
PUCTUKOW WHTEHCMBHOCTM MeTabonmMyeckux npoLeccos
M YKa3blBaeT Ha YpOBEHb 3HepropeduunTHOCTM B onpe-
LENEHHOM (YHKUMOHANBHOM COCTOSIHMM YenoBeka. [lo-
BbILUEHWE MOLLHOCTM MeLJIEHHbIX BOJIH BTOPOro MOPSLKA,
3a(MKCMPOBaHHOE B HALLEM WCCNefj0BaHUM B PEAKTUBHBIX
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(azax Tpuep-TecTa (0cobeHHo TpeTbel), CBUAETENLCTBOBA-
N0 0 r’UMepafanTUBHbIX PeakLMsAX 0praHu3Ma 1 NoBbILIEHWM
B/IMSHUA KOPKOBBIX CTPYKTYP Ha CTBOJIOBLIE LIEHTPbI pery-
NAUMK CepAeyH0-CoCyAUCTOI cucTeMbl. OfHaKo aHanormy-
HO ynpexaatowlei (aHTMumnupyloweii) dase npueneKaroT
BHWMaHWe MOJIOBbIE OT/MUMSA B OMHAMUKe MOKasaTenei
BapuabenibHOCTU, KOTOPbIE XapaKTepu3yloT BarycHble BJK-
AHWA Ha cepieyHblil puTM. TaK, y LeBYLUEK B PeaKTUBHBIX
CTafMsAX OTMEYEHO CHUXeHWe BapuabenbHOCTW W BKIAfa
bnyxpaatoLlero Hepsa, TOrAa KaK y HOHOLUEA, HanpoTus,
MaKCWUMaribHble 3HaYeHWsi MapacMMNaTUYECKON aKTMBHO-
CTU OTMeYeHbl Ha hoHe HaMboMbLLMX CYOBEKTUBHBIX Nepe-
uBaHuii ctpecca no BALL B TpeTbeii U yeTBEpTON Pasax
Tpuep-TecTa. Y 1OHOLWeEN TaKas peakums BapuabesibHOCTH
CepLeYHoro puTMa Mo3BonseT npefnosiaratb NPosBAEHUS
aKLLeHTUPOBAHHOr0 aHTaroHM3Ma B CUMMaTUYeCKUX U na-
pacMMNaTUYecKux B3aUMOLENACTBUSAX Ha MUKE OCTPOro WH-
[YUMPOBAHHOI0 NCUX0COLMANbHOro CTpecca.

B natom ¢dase npu COXpaHEHUM YMEPEHHOrO
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CYObEKTUBHOrO YpOBHA CTpecca Mbl Habnwaanu Bo3spa-
LeHMe CUMNaTo-NapackMNaTMYecKoro PperynsTopHoro
PaBHOBECUS Y OHOLUEW M AEBYLIEK C HEKOTOPbIM CMMMNaTo-
afipeHanoBbIM npeobnafaHneM no MHTErpanbHbIM XapaKTe-
PUCTMKaM BapuabenbHOCTM CepAeYHOro puTMa, YTo, B CBOK
o4yepefnb, MOrMO SBNATLCA NOCNEAEHCTBUEM NMUKOBOM aK-
TMBaLMM rUNoTanaMo-runodu3apHo-HaLno4eyHUKOBOM 0CH
Ha npeaplayLuMx 3tanax Tpuep-TecTa, a TaKXke COMpOBO-
XOaTbCA AANTENBHBIM NEPUOAOM BOCCTAHOBEHUS, 3aHM-
MalowwmM bonee 5 MuH.

OnucbiBass nonoBble 0COBEHHOCTU peakuuii cepreyHo-
COCYAMCTON CMCTEMBI Ha NCUXOCOLManbHbINA CTPECC, Mbl Y4U-
TbiBa/M, 4To akTop nona cam no cebe ABnseTcA onpege-
NAOWMUM 418 GOpMUPOBAHMA KapTuHbI BapuabenbHOCTH
cepaeyHoro putMa. S. Sammito u coaBT. [24] cuuTaor,
UTO XapaKTepHble MpU3HaKW BapuabenbHOCTU CepAeYHOro
PUTMa Y JKEHLLMH accoLMMpoBaHbl CO CreuuduKon Hew-
PO3HJOKPUHHOW PErynAuMM OpraHusMa, W3MeHslioLLeiics
Mo CTafusM MeHCTpyanbHOro Uukna. B Hawem wuccnepo-
BaHUM Mbl MOMBITAIUCL YaCTUYHO HUBENMPOBATh BIIUSHUE
MaKpOpPUTMOB JKEHCKOT0 OpraHWsMa Ha BapuabenbHOCTb
CepAEYHOro puTMa W MCUXUYECKYH PeaKTUBHOCTb, BKIIHOYaS
B MCCNefi0BaHWe AEBYLLEK Ha QOSNMKYNAPHON CTafuW MeH-
CTPyanbHOro LMKMa.

Mpn MHTepnpeTauny pesynbTaToB PEAKTUBHLIX 3TanoB
Tpuep-TecTa cnefyeT yunThIBaTh M TOT BaKT, YTO, KaK 1 B pa-
botax [.A. Imutpuesa u coast. [9], C. Spellenberg u co-
aBT. [10], B HaweM uccne0BaHMM caMoNpe3eHTaLms 1 06-
PaTHbIA CYET CONPOBOKAANMNCH AKTUBHBIMW AbIXaTesbHbIMU
LBVXEHUAMU, 00YCNOBIEHHBIMU PEYEBOM aKTUBHOCTbH
Y4YacTHUKOB 3KcnepumeHTa. pu 3TOM OCTpbIA NCuXoco-
LManbHBbIi cTpecc CnocobeH Bbi3blBaTb U3MEHEHUSI pUTMA
u rybuHbl abIXaHWA, a TaKKe XxapaKTepa Kapauopecnu-
paTOPHOro B3aUMOAEWCTBUA Jaxe B «MON4YanuBbIx» da-
3ax Tpuep-Tecta. CnefoBaTensHo, M3MEHEHWE NaTTepHOB
AbIXaHWs B NMEepUOA OCTPOro NCMXOCOLMANBHOMO CTPecca,
0C0DEHHO B PeaKTMBHbBIX «peyeBbIX» (pasax, MOrf0 BHECTU
CBOW BKNaf, M NOBAMATb Ha XapaKTepUCTUKU BapuabenbHo-
CTU CEpPAEYHOro pUTMa.

Ha Bcex atanax Tpuep-TecTa y AeBylleK oTMeyeH bo-
nee LUMPOKUIA KBapTWUAbHBbIKA pa3Max 3HadveHun YCC u SI,
YTO YKasblBaeT Ha reTeporeHHoCTb GU3MONOrUYECKUX pe-
aKLUMIM y4acTHUL uccnefoBaxus. M3BecTHo, 4To pexuM aB-
TOHOMHOIO KOHTPONs BapuabenbHOCTU CepAeyHoro putMa
MOXeT BapbWpOBaTb B 3aBUCMMOCTM OT NpUpOAbI CTpecco-
pa. TaKk, H.G. Kim u coasr. [18] ycTaHoBMAKW, 4TO peaKums
Ha opTocTaTUYecKyl npoby xapaKTepu3oBanacb MWHM-
MaNbHbIMUA MHAMBUAYANbHBIMU OTANYMAMM, TOTAA KaK NCU-
XOreHHbIe CTUMYSbI NPUBOLMIMN K LUMPOKOMY pa3bpocy WH-
AVBUAYaNbHbIX NOKa3aTenei BapnabenbHOCTM CepAeyHOro
puTMa. B HalleM nccnenoBaHnM AMHAMWKa e€ noKasaTeneid
MpW NCUXOCOLMANbHOM CTpecce B LieNIOM COOTBETCTBOBA-
na natTepHaM, HabnwaaeMbIM NpU OCTPOM CTpecce, WH-
AyLMPOBaHHOM (M3M4ecKon Harpyskoit [25]. 3o He mo-
3BOJISET BbIAENUTL OTAEJNIbHbIE MApPKEPHbIE KOMMOHEHTHI
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BapuabenbHOCTM CepAeyHOro pUTMa, OJHO3HAYHO OTpa-
aloLmMe BAMSHME MMEHHO MCUXONOrNYECKUX CTPECccopoB
Ha cepAeyHylo AeATeNbHOCTD.

OrpaHu4eHus uccnepoBaHus

B KauecTBe orpaHM4eHWi HacTOSILLEro WUCCNefoBaHUsA
MOXHO OTMETUTb OTCYTCTBME OMPEJENEHNUs TUNA BbICLLEV
HepBHON AeATeNbHOCTH (TeMnepaMeHTa) U auddepeHuma-
LM MCMbITYEMBIX Ha FPYNMbl C y4ETOM 0COBEHHOCTEN CBOMCTB
HEPBHOMN CMCTEMBI, 3KCTPABEPCUM 1 HEMPOTU3Ma.

3AKJTIOYEHUE

TakuM obpa3oM, y Monofblx Noaei Habmoganm Tpodo-
TPOMHBIA XapaKTep U3MEHEHWN aKTUBHOCTU PEryNATOPHbIX
CUCTEM MPU YMEPEHHOM TOPMOMEHWUM BaryCHbIX BAMSAHUIA
Ha (OHe CHMNATOAZPEHAN0BOI aKTMBALMW BO BPEMS OCTPO-
ro ncuxocoumansHoro ctpecca. B ceoto ouepesp, y AeByLuek
CTpecc-U3MeHeHUs BapnabenbHOCTU CepAeyHoro putMa nMe-
nu 6onee BbipaXKeHHbIN 3ProTPONHbINA XapaKTep.

KpoMe Toro, cnemyet oTMeTUTb, YTO AWMHAaMMKa Xapak-
TEpPUCTUK BapuabenbHOCTH ceplieyHoro puTtMa B naboparop-
HbIX YCNOBMSX OCTPOr0 UHAYLMPOBAHHOTO NCMXOCOLMANbHOIO
cTpecca MHhOpMaTUBHO 0TPaXaeT QYHKLMOHANBHOE COCTOSA-
HWe OpraHu3Ma U U3MeHeHUsi CUMMaTo-NapacMMNaTUYeCKo
perynsumu cepAeyHoi LesTeNnbHOCTA HOHOLWWEN U [EeBYLLEK.
Mpu 3TOM BbILENEHME MapKepOB, CreLuMbUYHbIX 41S 0CTPOro
MCUX0COLMANbHOrO CTPecca M OT/IMYHBIX OT U3MEHEHUI Ba-
p1abenbHOCTV CepeyHoro puTMa, BO3HWKAKLWMX Moj, BO3-
LeiCTBMEM CTPECCOPOB WHOI NpUpOAbI (HanpuMep, Gusnye-
CKOW Harpysku), 3aTpyaHeHo 1 TpebyeT AanbHenLwmx, bonee
AeTanbHbIX MCCNeA0BaHWIA.

AOMO/JHUTE/IbHAA UHOOPMALIUA

Bknap aBtopoB. C.H. Tonctory3o8 — GopMynMpoBaHue v pasBuTvie Maen,
OCHOBHOW LIeNN 11 33184 UCCNe0BaHWA, y4acT/e B 1CCIe0BaTesIbCKOM Mpo-
Liecce: MpOBe/ieHVIe 3KCNEPUMEHTOB, cbop AaHHbIX, cbop 1 aHanm3 0bpasLios
BMONOrMYECcKUX TKaHEN W XKWAKOCTel, NabopaTopHble UCCNeaoBaHus, UH-
CTPyMeHTa/bHas AMarHoCTVKa, pa3paboTka Uk MpoeKTpOBaHWe METOL0-
IOrVW UCCNe0BaHMS; CO3AaHVe Modenel, 0BLLMIA KOHTPOSb U PYKOBOACTBO
NNaHMPOBaHWEM W OCYLLIECTBNIEHWEM WCCIEA0BATENbCKOM AEATEbHOCTH,
BKJIOYas HACTaBHMYECTBO, MOLrOTOBKA, CO3fiaHWe W/wunv npefcTaBne-
HWe onybnmKoBaHHOM paboTbl, B YaCTHOCTM HamWcaHWe NepBoHaYanbHoro
UepHOBMKa PYKOMMCKU (BKIKOYaA OCHOBHOW MepPeBof, €Cin MPUMEHUMO);
K.A. LLUvkoBa — ydacTve B MCCneoBaTeNbCKOM MpoLiecce: MpoBefeHue
3KCMEepUMEHTOB, cOop AaHHbIX, COOp M aHanM3 0bpasLoeB buonoruyeckmx
TKaHeln W XuAKocTel, nabopaTopHble UCCNefoBaHus, MHCTPYMeHTasbHas
AVarHoCTUKa, yrpae/ieHne npoueccamu W KOOPAMHALMA MiaH1poBaHWs
1 NpoBefeHus uccnepoBakus; BM. Tpyk — ydacTvie B uccneposatenb-
CKOM MpoLiecce: NPOBEAEHE 3KCMepUMEHTOB, chop faHHbIX, COop 1 aHanm3
00pa3L|0B HMONOTMYECKVIX TKaHEN W KMAKOCTe, 1abopaTopHble UcceaoBa-
HUA, MHCTPYMeHTanbHas AvarHoctuka; O.H. JlenyHoBa — y4acTvie B uccre-
[L0BaTesIbCKOM NPOLECCe: NPoBeAEeHNE IKCNEPUMEHTOB, cbop AaHHbIX, cbop
1 aHanu3 0bpasLioB BMONOrUYECKUX TKaHe! W XMAKOCTeN, NabopaTopHble
1CCNeAoBaHNs, UHCTPYMEHTaNbHAA MarHOCTUKa, NPUMEHEHWe CTaTUCT-
UECKWX, MaTeMaTWYeCKVIX, BbIYMCIIMTENbHBIX MK APYTUX GOPManbHbIX Me-
TOAOB [N aHanmM3a unu 0606LLEHNS AaHHbIX UcchenoBaHus. Bee aTopbl
ofobpunu pykonucs (Bepcuio Ans nybnMKaumum), a Takke Cornacunmchb
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HEeCTV OTBETCTBEHHOCTb 3@ BCE acreKTbl paboThl, rapaHTUpys Hafexalliee
paccMoTpeHmre 1 peLLieHve BOMPOCOB, CBA3aHHBIX C TOYHOCTLIO M Aobpoco-
BECTHOCTbIO Niob0i e€ YacTw.

JdTnyeckas akcnepTMsa. ViccregoBaHne 040OPEHO 3TUYECKWMM KOMM-
TeTOM TIOMEHCKOrO rOCY[apCTBEHHOro yHuBepcuteTa (mpoTokon N° 3
ot 11.09.2024).

Cornacue Ha ny6aukaumio. Bce yyacTHUKM uccneoBaHus A06poBOEHO
noAnmMcany GpopMy MHHOOPMMPOBAHHOIO COrNACcKS, YTBEPXKAEHHYIO B COCTaBe
MPOTOKOMA UCCNE0BaHNSA 3TUHECKUM KOMUTETOM.

WUcTounnkmn dunaHcmpoBanus. OTCyTCTBYIOT.

PackpbiTHe MHTepecoB. ABTOpbI 3asBNIAKT 00 OTCYTCTBWM OTHOLLIEHWH, Ae-
ATeSbHOCTV W WHTEPECOB 3a NOCNeH1e TPU rofa, CBA3aHHbIX C TPETbUMMU
MuaMm1 (KOMMEPYECKUMM W HEKOMMEPYECKVMM), MHTEPECH! KOTOPbIX MOryT
BbITb 3aTPOHYTHI COAEPKAHWEM CTaTbU.

OpuruHanbHocTb. [lpn co3faHnm HacTosLei paboTbl aBTOpbl He WC-
nosb30Bas paHee OMybAMKOBaHHblE CBefeHUst (TEKCT, WAIOCTPaLMK,
[laHHbIe).

MocTyn K AaHHbIM. PefjakLMOHHas NOUTUKA B OTHOLLEHWW COBMECTHOMO
MCMoMb30BaHMA aHHbIX K HacToALLIEV paboTe He MpyUMeHNMa.
FeHepaTUBHbIN MCKYCCTBEHHbIW MHTENNEKT. [TpW CO3AaHNM HacToALLEeN
CTaTbW TEXHOMOTMM TeHEpPaT BHOTO WCKYCCTBEHHOTO MHTENEKTa He M-
nonb3oBanu.

Paccmotpenue u peuensupoBanue. HactosLas paboTa noaaHa B xyp-
Han B MHWLMATUBHOM MOPAAKE W PaccMoTpeHa mo 0bbl4HOM Mpouenype.
B peLieH3vpoBaHMM y4acTBOBaM [1Ba BHELLHWX PELIEH3EHTa, YeH pefaK-
LIMOHHO KONMETWM W HayYHbIA PeaaKTop U3AaHKS.
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bepeMeHHOCTb M anKorosb: napaMeTpbl 3HA0reHHOM
MHTOKCUKaLMK B 3aBUCUMOCTHU OT YPOBHSA
dochaTuamunataHona B KpoBu

H.B. CemeHoBa, E.A. HoukoBa, 0.A. HukutuHa, A.1H0. MapsHsH, A.H. Kapauesa,
C.. KonecHukos, T.A. bauposa, A.B. benbckux, E.B. bensiea, A.10. Cambsnosa,
0.A. Epwosa, H.B. llpoTtononosa, J1./. KonecHukosa

HayuHbli LieHTp NpobieM 340poBbA CeMbM 1 PenpoayKLMY YenoseKa, MpkyTck, Poccus

AHHOTALMUA

06ocHoBaHMe. JHIOTOKCMKO3 — MHOrOrpaHHbIi Natohm3voNorMyeckuin NpoLecc, CnocobHbIN oKasaTb BoMbLLIOe BAUSIHUE
Ha cUCTeMy «MaTb—NfaLeHTa—-NaoA» BO BpeMs rectauun. 3noynotpebieHne cnMpTocoAepalumMMm NpoyKTaMn — BeposiT-
HbIi OTATOLLAKLLMIA GaKTop 418 340p0Bbst 6epeMEHHBIX, KOTOPbI MOXET CONPOBOXAATLCA BUOXMMUYECKUMM HapYLLIEHNAMH
KaK y MaTepu, TaK W y Moja, B TOM YKCIIe NOBbILIATh PUCK Pa3BUTUSA 3HLOTOKCUKO3A.

Llenb. OueHUTL 3HA0rEHHYI0 MHTOKCUKALMIO Y XEHLUMH B pasHble CPOKM BepeMeHHOCTU M0 COAEPIKaHUI0 MOJIEKYN CPesHen
Macchl B BEHO3HOM KPOBM M €€ 3aBUCMMOCTb OT YPOBHA CbIBOPOTOYHOro docdatuaunataHona (PEth).

Martepuanbl n MeTopbl. OLieHVMBaNM ypoBeHb 3HAOTEHHOM UHTOKCUKALMM N0 COLEPKaHMI0 MONEKYN CpeaHei Macchl y be-
peMeHHbIX (n=163). B 3aBucMocTM 0T KoHueHTpauum PEth 16:0/18:1 6binu BbigeneHbl rpynnbl XeHLUMH, ynoTpebnstowwmx
pasHble Ao3bl ankorons: 1-a rpynna — 3HayeHue PEth <8 Hr/mn (Henbtowwme, KoHTpONb); 2-5 rpynna — ot 8 fo 45 (nblowwme
MeHee 0[iHOM J03bl); 3-8 rpynna — =45 (nblowme 6onee oaHoi fo3bl). [okasaTenu 4 pasa oLeHMBaNM Ha CPOKAX rectaumm
6-12, 18-22, 28-32, 38-40 Hepenb. B kavectBe Matepuana ang uccnefoBaHUa UCMOMb30BanM niasMy Kposu. YpoBeHb
MOJIEKYN cpefHen Macchl onpeaensnm npu A=238, 254, 260 n 280 HM ¢ nocieayOWMM pacyeToM Ko3adPUUMEHTOB pacnpe-
nenenus (238/260, 238/280, 280/254).

Pesynbtatbl. [lo cpaBHeHMIO C KOHTpONEM YCTAHOBMEHO [OCTOBEPHOE CHUXEHME YPOBHS MOMEKYn CpefHei Macchl
(A=238 HM) y bepeMeHHbIX, YNOTPeONSAIOLWMX afKorofb Ha cpoKe 28-32 Heaenm Kak Bo 2-1 (p=0,013), Tak u B 3-# (p=0,003)
rpynne. Mepen pofamu oTMeyaeTcs 6onee HU3KMIA YpoBEHb MOJIEKYN CPeHEN Macchl B 3-# rpynmne No CPaBHEHWIO C KOHTPO-
nem (p=0,004). BbisBneHo [0OCTOBEPHOE CHUMEHWE YPOBHA MosleKyn cpeaHei Maccel (A=280 HM) B 3-i1 rpynne 6epeMeHHbIX
no cpaBHeHuto co 2-i rpynnon (p=0,017). Y eHLWMH, ynoTpednsiowmx ankorosb, He3aBUcMO 0T ypoBHA PEth 16:0/18:1,
L0CTOBEPHO 3HauMMO bonee HU3KME 3HAYEHUA NeNTUAHO-HYKIeoTMAHOro KoadduumueHTa pacnpenenequs 238/260 (p=0,007
1 p<0,001 Bo 2-# 1 3-i rpynnax coOTBETCTBEHHO) U Ko puumMeHTa apomaTuuHocTu 238/280 HM (p=0,002 n p<0,001 Bo 2-11
W 3-i rpynnax cOOTBETCTBEHHO) MO CPABHEHMIO C KOHTPOSILHOI rpynnoi Ha 28—32-i Heaene bepemenHocTw. Mepes poaa-
MW CHUKEHWME AAHHBIX KOIQPUUMEHTOB OTMEYeHO ToNbKo BO 2-1 rpynne (p=0,006 ans 238/260 u p=0,015 ona 238/280).
B rpynnax nbtowmx xeHwWmH koadduumeHT pacnpesenenns 280/254 M bbin Bbile Ha cpoke 28-32 Hepenu No CpaBHEHWHD
¢ KoHTponeM (p=0,003 n p=0,014 Bo 2-# n 3-i rpynnax cOOTBETCTBEHHO).

3akntouenue. [TonyyeHHble pe3ynbTaThl YKa3blBAKOT HA CHUXEHUE COAEPXKaHMA OTAENbHbIX GPaKUMin CpeAHEMONEKYNSAPHBIX
TOKCMHOB, 0TODPAXAIOLLMX KaK aHaboNMYecKui, TaK 1 KaTabonnuecKuii Nyfbl, B FPYNNe XeHLMH, yNnoTpebnsiowmx ankorosnb,
YTO MOXET bbITb CBA3aHO C Pa3BUTMEM CEPbE3HBIX MeTaboIMYeCcKUX HapyLLEHW B cucTEMe «MaTb—nnaueHTa—-niog». Koad-
(QUUMEHTBI pacnpefeneHus 0Ka3anuchb YyBCTBUTENbHBIMW MapKepamMu Ans 0TCNEXVUBaHNS YPOBHSA 3HLOMEHHOWM MHTOKCUKaLMK
B rpynnax 6epeMeHHbIX, CBUAETENLCTBYA O NPEBaNMPOBAHUN KaTabonMyecKux NpoLECCOB C HAKOM/IEHWEM NMPOAYKTOB KaTa-
60nM3Ma 1 BO3MOXKHOM PUCKE NPEeXAEeBPEMEHHbIX POAOB NpU YNOTPebAEHUN anKorons He3aBUCMMO OT [03bl.

KnioueBble cioBa: 3HA0reHHass MHTOKCUKALMS; MONEKYNbl CpefiHeii Macchl; docdaTnannaTtaHos; 6epeMeHHOCTb pasHbiX
CPOKOB.
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Pregnancy and Alcohol: Parameters of Endogenous
Intoxication Depending on Blood Phosphatidylethanol
Levels

Natalya V. Semenova, Elizaveta A. Novikova, Olga A. Nikitina, Anait Yu. Marianian,
Anastasia N. Karacheva, Sergey I. Kolesnikov, Tatyana A. Bairova, Aleksey V. Belskikh,
Elena V. Belyaeva, Alexandra Yu. Sambyalova, Oksana A. Ershova,

Natalia V. Protopopova, Lubov I. Kolesnikova

Scientific Centre for Family Health and Human Reproduction Problems, Irkutsk, Russia

ABSTRACT

BACKGROUND: Endotoxicosis is a multifactorial pathophysiological process that can significantly affect the
mother—placenta—fetus system during gestation. Alcohol consumption is a potential aggravating factor for maternal health,
associated with biochemical disturbances both in the mother and the fetus, and may increase the risk of endotoxicosis.

AIM: The work aimed to assess endogenous intoxication in women at different stages of pregnancy by measuring the
concentration of middle molecules in venous blood and its association with serum phosphatidylethanol (PEth) levels.
METHODS: Endogenous intoxication was evaluated by middle molecules levels in pregnant women (n=163). In accordance
with PEth 16:0/18:1 concentrations, groups of women were identified according to alcohol consumption levels: group 1 with
PEth <8 ng/mL (non-drinkers, control); group 2 with 8-45 ng/mL (drinking less than one dose); group 3 with =45 ng/mL
(drinking more than one dose). Measurements were performed at 6—12, 18-22, 28-32, and 38-40 weeks of gestation. Plasma
samples were used for analysis. Middle molecules were determined at A=238, 254, 260, and 280 nm, followed by calculation
of distribution coefficients (238/260, 238/280, 280/254).

RESULTS: Compared with controls, significant reductions in middle molecules levels (\=238 nm) were observed in
alcohol-consuming women at 28—32 weeks in both group 2 (p=0.013) and group 3 (p=0.003). Before delivery, middle molecules
levels were lower in group 3 compared with controls (p=0.004). A significant decrease in middle molecules levels (A=280 nm)
was detected in group 3 compared with group 2 (p=0.017). In alcohol-consuming women, regardless of PEth 16:0/18:1 levels,
significantly lower values of the peptide—nucleotide distribution coefficient 238/260 (p=0.007 and p <0.001 in groups 2 and
3, respectively) and aromaticity coefficient 238/280 (p=0.002 and p <0.001 in groups 2 and 3, respectively) were observed
compared with controls at 28—-32 weeks. Before delivery, decreases in these coefficients were noted only in group 2 (p=0.006 for
238/260; p=0.015 for 238/280). The 280/254 distribution coefficient was higher in alcohol-consuming women at 28-32 weeks
compared with controls (p=0.003 and p=0.014 in groups 2 and 3, respectively).

CONCLUSION: The findings indicate reduced levels of specific fractions of middle-molecular toxins reflecting both anabolic
and catabolic pools in alcohol-consuming women, which may be associated with serious metabolic disturbances in the
mother—placenta—fetus system. Distribution coefficients proved to be sensitive markers for monitoring endogenous intoxication
in pregnant women, suggesting a predominance of catabolic processes with accumulation of catabolic products and a possible
increased risk of preterm delivery, regardless of alcohol dose.

Keywords: endogenous intoxication; middle molecules; phosphatidylethanol; pregnancy at different stages.
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OPUIMHATTIBHOE VICCIEOOBAHME

Ob0CHOBAHUE

Passutuio dusnonormyeckon bepeMeHHOCTV COMYTCTBY-
eT pAA afanTauMOHHbIX Peakuui, KOTOpble HanpaBneHb
Ha nojjepxaHue LMHAMWYECKOro MOCTOSIHCTBA Ha BCEX
YPOBHSX, C Liefblo 0becneyenus 3gopoBoro pocta nioaa [1].
3HaumMyto posib B 3TOM UrpatoT PyHKLMOHANbHbIE M3MEHEHMS
cB0D60HOPaAMKANBHOTO FOME0CTa3a U HEMPO3HAOKPUHHON
PETYNALMM, YTO MOXET CTaTb MPUYMHON U3MEHEHMUS YPOBHS
MoJieKyn cpepHeit Maccel (MCM), sBnswowwmxca Mapkepa-
MW 3HAOreHHON MHTOKCUKaumm [2]. MCM — 6uonormyecku
aKTUBHble BELLECTBA MENTMAHOW MPUPOLbLI, BKIIOYALLMe
B cebs MHOroaToMHble CMMpTbI, aMUHOCaxapa, Heperyns-
TOPHblE ONMrOMENTUAbI, YTO 3aBUCUT OT BMAA MaTONOrMiA
W OCNOXHEHWUH, @ WX KOHLEHTPALMS MOBbILIAETCA NpU Ha-
pacTaHun KatabonusMa 6benkos [3-5]. CpegHue Monekynbl
MPUHUMAIOT Y4acTUe B HapYLIEHUN MUKPOLMPKYNALMK, yrie-
BOAHOIO M 3HEPreTMYecKoro Metabonnama, a TakKe MHIMbK-
PYIOT MUTOXOHPHanbHoe AbixaHue 1 cuHTe3 JHK. Ycyrybnss
TeYEeHMe NpoLiecca, OHU CTAHOBATCS BTOPUYHBIMU TOKCMHAMK
M MOTyT paccMaTpuBaTbCsl B KayecTBe MPOrHOCTUYECKOro
KpuTepus HapywweHus o0bMeHHbIX npoueccos [6]. MCM ume-
10T Pa3NUyHOE NPOMCXOXKAEHME: aNMMEHTapHOe (M3 nuLLy),
13 MeTaboiUTOB KULLEYHO (opbl U 3HAOTEHHOE (MPOAYKTHI
npoTeonu3a 6enkoB). IMes pasHylo BUONOTMUECKYHD aKTMB-
HOCTb (HapyLLleHWe WOHHOM MPOHMLAeMocTM BruoMeMbpaH,
MHrMbMpoBaHWe GEepPMEHTHBIX CUCTEM, CBA3bIBAHWE KU3HEH-
HO BaKHbIX DEJIKOB), OHM BHOCAT BOMBLLION BKAJ, B pa3BUTHE
3HA0TOKCKKO3A [/, 8].

JHAOTOKCMKO3 — CII0XHbBIA M MHOr00bpasHbIiA N0 CBOEW
npupose MaTogm3nONOTMUECKUIA NPOLLECC, OKa3blBaoLLMN
Donblioe BAMSIHME HA CUCTEMY «MaTb—MNaLeHTa—-NNoa»
BO BpeMs rectaumu. [pu BepeMeHHOCTH Y XKEHLWUHbI nepe-
CTpauBaeTcs reMOAMHAMMKA, U3MEHSETCS NIMMUAHBINA CMEKTP
B CTOPOHY npeobnafaHns HeHAChILEHHBIX XUPHBIX KUCIOT
W XONECTEpPUHA, YTO MOXKET OTArOLLaTb 3HLOMEHHYH) MHTOK-
cukaumio. OQHMM M3 BaHeWwmMx naTohM3noNnornieckmx
MeXaHW3MOB Pa3BUTUA IHLOTOKCUKO3a ABNAETCS aKTMBALMS
MpOLIECCOB MEPEKMCHOMO OKUCIIEHUA UMKUA0B, UHULMMpYe-
MOr0 KWUC/OPOAHLIMU pajMKanaMu, a TaKKe MOBbILLIEHUEM
aKkTuBHoCcTM QocdonmnasHbix cucteM. [porpeccupoBaHmio
3HJ0TOKCMKO3a HepeMeHHON CMoCcobCTBYIOT rOPMOHAbHBIN
AvcbanaHc, caxapHblii guabet, 3aboneBaHus neyeHu, Hanps-
YKeHUe Ae3MHTOKCUKAUMOHHBIX cucTeM [9, 10]. [laHHble Hapy-
LUEHMS MOTYT BO3HUKATb NpW NpUEMe bepeMeHHOI anKorons.
N3BecTHO, 4To 3TaHON Jaxe B HE3HAUMUTENIbHOW [03€ OKa-
3biBaeT rybutencHoe aencTeue Ha aMbpuoH. Pag Helipodu-
3M0N0rMYeCKMX NaToNoruiA NNoAa OT 3TaHoNa ceroaHs obo-
3Ha4aloTcA eTanbHbIM anKorosbHLIM CUHAPOMOM, KOTOPbIN
oTMeyaetcs y 1/2 fetei, poXAEHHbBIX OT XEHLLUMH C anKo3a-
BMCMMOCTbI0. [Tpy 6epeMeHHOCTM 3TaHON MPUBOAUT K Maro-
BOAMIO, CTapeHuio MNaLeHTbl, BbIPaXEHHOMY TOKCUKO3Y,
a TaKIKe K HaKOMJEHNK0 TOKCMYECKWUX METabonuToB B aMHMO-
T4eckomn xuaroctu [11]. MokasaHo, YTO ypoBeHb NPOMEXY-
TOYHbIX NPOAYKTOB JIMMONEPOKCUAALMM B FPYNNax XEeHLLWH,
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ynoTpebnsiowmx anKkorosib, 3Ha4MMO BbILLIE MO CPABHEHMIO
C KoHTponem [12].

Cuntaetcs, yto MCM cnocobHbl MpoOHMKaTb CKBO3b
nnaueHTapHbIA 6apbep M OKa3biBaTb HEraTMBHOE BIIUSHUE
Ha Mg, Bbi3biBasi NONMOPraHHble HApYLIEHUS PasfIMiHOro
cnektpa [13]. Puck HapyweHusa npouecca opMuMpoBaHus
NNoAa U NNALEHTbI MNOBLILIAETCA B KPUTUYECKWE MEpUoLb
DepeMeHHOCTM N0 NpUYKMHE FOPMOHAIbHOM HEeA0CTaTOYHO-
¢t (6—12 Hepenb), pasBUTUS UCTMMKO-LIEPBUKANbHOM He-
[0CTaTOYHOCTH, @ TaKKe recTalMoHHOro caxapHoro auabeta
1 npesknamncum (18-22 Hepenu), NO3AHEro recrosa, nna-
LieHTapHO HeJ0CTAaTOYHOCTY W NPEXAEBPEMEHHON OTCNONKM
nnaueHTbl (28-32 Hepenu). MeHHO no3ToMy npeacTaBnseT
MHTEpEC U3y4YeHWe YPOBHS AaHHbIX NOKa3aTesen B OTMEYEH-
HbIX BpeMeHHbIX TouKax. KpoMe Toro, ¢ 38-i1 Hemenn B op-
raHu3me b6epeMeHHON NMPOMCXOAUT UHTEHCUBHASA NOAMOTOBKA
K NPeACTOALIMM PoAaM, AaHHbIA Nepuos, SBNSETCA Ype3Bbl-
YaliHO BaXKHbIMU MO MPUYMHE MOJHOIO 3aBepLueHns GopMu-
poBaHus nnoga [14].

N3BecTHble 6rOMapKepbl ankorons 40CTaTOMHO Bapua-
OesbHbI N0 YYBCTBUTENILHOCTM M ceumndmryHocTy [15]. Hanbo-
nee HafleXHbIM UHAMKATOPOM ANs AeTeKUMU UHTOKCUKaLMK
3TaHonoM sBnseTcA ¢docdatuamnatadon (PEth), onpene-
NeHWe KoToporo B Buonormyeckux cpefax npeacTaBnsercs
NepcnekTUBHLIM CNocob0M AMArHOCTUKM 3MU30AMYECKOr0
ynoTpebneHns cnmpTocoAepiKalunx NPoOAYKTOB U XPoHUYe-
CKOM anKorofibHoM MHTOKCHMKaumn. PEth — rnuuepodocdo-
nunua, obpasylowmiics B NpUCYTCTBUM 3TaHONA B pasHbIX
TKaHAX U3 docdatannxonmHa. B ceasu ¢ bonblumm nepuo-
[,0M NONyBbIBEAEHMA NPU YNOTPEONEHNUM CIMPTCOLEPHALLMX
npopykto PEth HakannuBaeTcs B KpoBu M crocobcTByeT
BbISIB/IEHWIO aNKorons B TeyeHue 28 cyT nocne npuéma [16,
17]. Ha cerogHswWHUA geHb u3BecTHo 48 romonoros PEth,
3 kotopblx PEth 16:0/18:1 sBnsetcs Hanbonee uHdopma-
TMBHbIM [18].

Lenb uccneposanus. OueHUTb ypoBeHb 3HAOMEHHOM
MHTOKCMKALUMM N0 COMEpKaHuio B BEHO3HOW Kposu MCM
Y MEHLUMH B 3aBUCMMOCTW OT YpOBHA CbiBopoToyHoro PEth
B pasHble CPOKW bepeMeHHOCTH.

MATEPWUAJIbl U METO[bI

Wccnepnosanue npoeaeHo B 2021-2024 rr. B cooTBeT-
CTBUM C XeIbCUHKCKOW AeKnapauuen BceMypHon MeauumH-
CKoW accoumauuu (1964, pen. 2013 r.) u of0bpeHO KOMU-
TeToM no GuoMeamumHckon 3atuke npu OTBHY «HayyHbili
LieHTp NpobnieM 3,0pOBbA CEMbU U PEMPOAYKLMN YeNoBEKa»
(Bbinncka 13 3acepanus N2 2 ot 04.03.2021). MucbMeHHoe
MH(OPMUPOBaHHOE COrlacue NOJYYEHO OT BCEX YHAaCTHUKOB.

B npocnektuBHOE McCnefoBaHMe Bbinu BKAOYeHb! 163
bepeMeHHble, HabnopaBwmecs B WPKYTCKOM ropofcKoi
KnuHu4yeckoii bonbHuue N 8. Pasmep BhiOOpKM He onpepe-
nsanu. BoigeneHsl cnepylolne KpUmMepUU BKIYEHUS: TeKy-
Lwasa bepeMeHHOCTb; Bo3pacT oT 18 go 40 net; nognucaHHoe
MHGOPMUPOBaHHOE cornacue; HabnlaeHe B MeAULMHCKOM
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ydupexaeHun. Kpumepuu HesknwdeHus: BUY-uHbekums;
BUPYCHbIE TenaTuTbl; caxapHbli fuabeT; 0bocTpeHue Xxpo-
HWyeckux 3aboneBaHWi; OCTpasi pecnupaTopHas BUpYCHas
nHderuus; COVID-19; nporpaMMa 3KCTpaKopnopasbHOro
ONJI0L0TBOPEHUS; MHAEKLMW, NepefaBaeMble MOJIOBbIM Ny-
TeM; apTepuanbHas runepTeHsus. Kpumepuu UcK/IYeHus:
0T3bIB MHPOPMMPOBAHHOTO COFNACcHS; HapyLLIEHUE NPOTOKO/A
uccnefoBaHus; TeXHUYECKUe npobnieMsl ¢ 0bpasuamu; recta-
LIMOHHBINA caxapHbli AnabeT; Npe3knaMncus; TMPEOTOKCUKO3.
N3yyaeMble noKasaTtenu oLeHMBaIM B 3aBUCUMOCTM OT CPOKA
bepeMeHHocTh: 6—12, 18-22, 28-32, 38-40 Hepenb. C yué-
TOM KpUTEPUEB UCKITIOYEHUS U podopaspeLueHus fo 38 He-
[eNb He BCEM JKEHLMHaM yaanocb caatb buomartepuan
BO BCE YeTbIpe BPEMEHHbIE TOUKM.

Pacnpenenenue no rpynnam 6bino cneaytowmm:

« 6-12 Hepens: 1-a rpynna — n=62; 2-a rpynna —

n=66; 3-a rpynna — n=35;

+ 18-22 Hepenu: 1-a rpynna — n=53; 2-a rpynna —

n=57; 3-5 rpynna — n=39;

 28-32 Hepemu: 1-a rpynna — n=43; 2-9 rpynna —

n=49; 3-5 rpynna — n=28;

 38-40 Hepenb: 1-a rpynna — n=34; 2-a rpynna —

n=35; 3-s rpynna — n=14.

B 3aBucuMocTy oT KoHueHTpauun PEth Bbinn BoigeneHb
rPYNMbl KEHLUMH, YNOTPebAAOLWLMX pasHble A03bl aNIKOTONs:
1-a rpynna — 3Hayenne PEth <8 Hr/mn (Henblowwme, KOH-
TpoAb); 2-5 rpynna — oT 8 fo 45 (nblowme MeHee OLHOW
R03bl), 3-8 rpynna — =45 (nbtowwme 6onee ogHoi ao3bl) [12].

3abop KpoBu y OepeMeHHbIX MPOM3BOAMIM HATOLLAK
U3 JIOKTEBOW BEHbl B COOTBETCTBUM C O0OLLENPUHATHIMMU
TpeboBaHuAMK. [ns BbisiBNEHWA daKTa M KolMYecTea yno-
TpebneHns ankorons NpoBOAMNM KONMYECTBEHHOE Onpe-
[eneHve npsMoro Buomapkepa ynoTpebneHus ankorons
16:0/18:1 PEth B nna3me kposu MeTopoM BIKX-MC Ha npu-
6ope «Shimadzu LCMS-8060» (finoHus). BanuaupoBaHHbIii
HVXXHWIA Npefien KoNuYecTBeHHoOro onpeaenenus ans PEth
16:0/18:1 coctaun 1 Hr/mn.

Onpegenenue ypoBHs MCM npu YeTbIpEX BEIMUMHAX AW~
Hbl BONHbI (238, 254, 260 1 280 HM) NPOBOAMNM HA CMEKTPO-
dotometpe CO-2000 (Poccus) [19]. YposeHb ¢parumm MCM
BblpaXanu B YCNOBHbIX eAuHULax (y.e.) ONTUYECKOW noT-
HocTu. Take paccumTanu KoadduumeHTbl pacnpegeneHus
(238/260, 238/280, 280/254).

CraTucTMyecKuid aHanM3 NpOBOAWIM C UCMOJb30BaHUEM
naketa nporpamm STATISTICA 10.0 (Stat-Soft Inc, CLLA).
HopManbHocTb pacnpefieneHnsi HenpepbIBHbIX NePEMEHHbIX
npoeepsnn TectoM Konmoroposa—CMuUpHOBa ¢ monpaBKoi
Jlunnuedopca n tectoM LLanupo—Yunka. Tak Kak AaHHble
WMenn HopManbHoe M BnnsKoe K HopManbHOMY pacnpe-
AeNieHne, OHU NMpefACTaBfeHbl B BULE CPEHEro 3HaYeHus
W cTaHAapTHoro oTkNoHeHus (M+SD). MexrpynnoBble pasnu-
Uns OLEHMBANM C NMOMOLLBIO MapaMeTPUYECKOro {-KpuUTepus
CrblofieHTa ¢ nonpaBKon BoHeppoHu, ¢ y4ETOM Yero pas-
JIMYMA CTAaTUCTUYECKUX NOKa3aTenei CYUTaIM 3HAYMMBIMM
npu p <0,017.
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PE3YJIbTATbI

YpoBeHb MCM B pasHble cpokv 6epeMeHHOCTU B UcCnedy-
eMbIX Fpynnax XeHLWMUH npuBefeH B Tabn. 1. Ha cpoke 28-32
Helle/In YCTaHOBNEHO CHUXeHue ypoBHA MCM (A=238 HM)
y 6epeMeHHbIX, ynoTpebnaAwLLMX anKkorosb, No CPaBHEHUIO
C KOHTpO/ieM, He3aBucuMo oT ypoBHA PEth B kposm (p=0,013
1 p=0,003 Bo 2-# n 3-1 rpynnax cooTBETCTBEHHO). [epea po-
Aamu oTMeyaeTcs bonee HU3KuiA ypoeHb MCM B 3-ii rpynne
XKEHLUMH N0 cpaBHeHuto ¢ KoHTponeM (p=0,004). BbisiBneHo
[,0CTOBEPHOE CHUKeHWe ypoBHs MCM (A=280 Hm) B 3-11 rpyn-
ne no cpaBHeHuto co 2-1 (p=0,017).

Pacuét KoadduuneHTOB pacnpefenieHns MokKasarn,
4TO MO CPABHEHMIO C KOHTPOJIEM Y HEHLLMH, YNOTpebnsioLmx
anKorob, HesaBucKUMo oT ypoBHA PEth 16:0/18:1, oTMevatoT-
€S [LOCTOBEPHO 3Ha4MMO Dosee HU3KME NoKasaTenu Koaddu-
LumeHToB pacnipesenenuns 238/260 (p=0,007 u p <0,001 Bo 2-#
u 3-i rpynnax cooTBeTcTBEHHO) U 238/280 Hm (p=0,002 un
p <0,001 Bo 2-/ u 3-1 rpynnax COOTBETCTBEHHO) Ha 28-32
Henene 6epeMeHHoCTM (Tabn. 2). MNepen poaamu CHUXeHWe
[aHHbIX K03DPUUMEHTOB OTMEYEHO TONBKO BO 2-M rpynne
(p=0,006 pmns 238/260 u p=0,015 pna 238/280). HanpoTus,
KoapduumeHT pacnpepenequs 280/254 HM B rpynnax nbto-
LLIMX MEHLLMH BblLLE Ha CpoKe 28—32 Heaenu No CpaBHEHWIO
¢ KoHTtponieM (p=0,003 n p=0,014 Bo 2-1 n 3-1 rpynnax co-
OTBETCTBEHHO).

OBCYXEHUE

MexaHu3Mbl BuoXMMMYeCKoW agantauuu npu Gusmo-
NOTUYECKOM TeyeHUM OepeMEeHHOCTM M MpU aKyLIepcKoii
NaTosiorMm — M3MeHeHWe perynsaumMm MeTabonnyeckux npo-
Leccos B nnaueHTe. [InHaMuka bepeMeHHOCTU XapaKTepu-
3yeTca yNnyyLleHneM cHabKeHUs KUCNOPoAoM pa3BuBaloLLe-
rocsi N10Aa W NJaLeHThl 33 CYET UCTOHYEHWSA MITALEHTapHO
MeMbpaHbl, 4To NpuBOAMT K nepexogy MCM uyepes nnaveH-
TapHbIN Bapbep 1 ux BAuAHMIO Ha nnog, [20, 21].

Ha bonee uHTEHCMBHBIE Mpouecchbl KaTabonuama B op-
raHU3Me JKEHLLUMHbI B TPETbEM TPUMECTPE GU3MONOTUYECKO-
ro Te4YeHWs DEepeMEHHOCTU, MO CPABHEHUIO C MEHLLUMHAMM,
ynoTpebnsoLwmMMK ankoronb, yKasbiBaeT Gonee BLICOKOE
COfepxaHue BeLlecTB NEeNTUAHOW MPUPOAbI, MOrOLal-
wmx npu 238 HM. NoBbILLeHHas NPOAYKUMS aKTUBHBLIX HopM
KuCnopofa NpoMCXoauT M3-3a YCUIEHHOro MeTabonnsma,
BbICOKOrO MOTPebieHUs KUCNoposa U YTUIM3aLMN HUPHBIX
kucnoT. B TeueHue TpeTbero Tpumectpa bepeMeHHOCTH NOBbI-
LIAETCA PE3UCTEHTHOCTb K MHCYAMHY, YCUIMBaeTcsa Katabo-
JIU3M }UPOB U BbICBODOXKAEHNE CBOOOAHBIX XUPHBIX KUCNOT,
UTO MPUBOAMT K YCWIIEHHOW NPOAYKLUMM NepeKuc BoLOpPOAa
[22]. B coctaB MCM 238 BxopsT BewecTBa Katabonmue-
CKOr0 MPOMCXOXIEHUS, eCTECTBEHHbIE MPOAYKTHI pacnaja
KNeTOK W TKaHeW, 4acTuLbl MUKPOBHOro MpOMCXOXAEHUS
[23]. MNMoHMMXeHHble 3HAYeHMA AaHHbIX MOKasaTefien B Tpe-
TbeM TpUMeCTpe Y bepeMeHHbIX, YNOTPeBNSIOLLMX anKorofb,
MOryT CBMAETENbCTBOBATh 0 00/1ee HU3KOM MHTEHCUBHOCTY
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Ta6nuua 1. YposeHb Monekyn cpefiHeii Macchl (MCM) B pasHble Cpoku bepeMeHHOCTU B UCCeyeMblX rpynnax eHimH (M+SD)
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Table 1. Level of middle molecules (MM) at different stages of pregnancy in the studied groups of women (M+SD)

JKoNorna HenoBeka

Cpox bepemenrocTu 1-q rpynna 2-arpynna 3-arpynna YpoBeHb 3HauUMMoCTH
MCM 238
6-12 Hepenb 0,30+0,21 0,2740,12 0,24+0,16 -
18-22 Hepenb 0,27+0,14 0,29+0,15 0,29+0,13 -
28-32 Hepenb 0,3410,17 0,2640,13 0,22+0,12 p,,=0,013
p;5=0,003
38-40 Hepenb 0,33:0,16 0,27:0,16 0,19£0,09 p_5=0,004
MCM 254
6-12 Hepenb 0,23+0,16 0,19+0,09 0,21+0,12 -
18-22 Hepenb 0,21+0,09 0,22+0,09 0,22+0,10 -
28-32 Hepenb 0,23+0,11 0,20+0,07 0,20+0,07 -
38-40 Hepenb 0,230,10 0,2120,07 0,18+0,04 -
MCM 260
6-12 Hepenb 0,22+0,10 0,21:0,08 0,22+0,12 -
18-22 Hepenb 0,25:0,29 0,2310,09 0,2310,10 -
28-32 Hepenb 0,23+0,11 0,22+0,06 0,21+0,07 -
38-40 Hepenb 0,23:0,11 0,2310,06 0,1910,05 -
MCM 280
6-12 Hepienb 0,28+0,12 0,25+0,08 0,27+0,13 -
18-22 Hepenb 0,26+0,10 0,29+0,10 0,29+0,10 -
28-32 Hepenb 0,30+0,13 0,29+0,10 0,28+0,08 -
38-40 Hepenb 0,310,12 0,30£0,07 0,24+0,06 p,5=0,017

Ta6nuua 2. KoapduumeHTsl pacnpeseneHns B pasHble CpoKM BepeMeHHOCTU B UCCTIeAyeMblX rpynmnax eHiwuH (M+SD)

Table 2. Distribution coefficients at different stages of pregnancy in the studied groups of women (M+SD)

Cpok 6epeMeHHoCTU 1-q rpynna 2-arpynna 3-a rpynna YpoBeHb 3HaUMMOCTU
238/260
6-12 Hepenb 1,3840,72 1,41£0,90 1,0940,66 -
18-22 Hepenb 1,31+0,62 1,27+0,54 1,29+0,54 -
28-32 Hepenb 1,48+0,62 1,1540,54 0,99+0,47 p,_,=0,007
P13 <0,001
38-40 Hepenb 1,510,63 1,13+0,48 1,04+0,57 p,_,=0,006
238/280
6—12 Hepenb 1,11+0,64 1,18+0,98 0,87+0,50 -
18-22 Hepenb 1,07£0,52 1,0240,43 1,0140,39 -
28-32 Hepenb 1,15£0,47 0,86+0,41 0,76+0,38 p,_,=0,002
P_5<0,001
38-40 Hepenb 1,12+0,47 0,86+0,39 0,82+0,44 p1,=0,015
280/254
6-12 Hepenb 1,330,29 1,3420,27 1,37+0,25 -
18-22 Hepenb 1,300,22 1,38+0,27 1,35+0,23 -
28-32 Hepenb 1,3310,21 1,48+0,25 1,47+0,25 p,,=0,003
pi5=0,014
38-40 Hepenb 1,6110,27 1,45£0,19 1,39£0,16 -
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KaTaboNnMyeckux MpoLeccoB M WMMYyHOTeHe3a B AaHHOM
nepuoge, 4To B COBOKYMHOCTM C MEHEe MHTEHCUBHBIM aHa-
60/1M3MOM OKa3sbIBaeT OTPULATENBHOE BAMSHWE HA CUCTEMY
«MaTb—NMaLeHTa—NomL».

N3BecTHo, yto MCM 280 oTpaKatoT aHabonuyeckui nyn,
LEMOHCTPUPYIOT aKTWUBALMI0O NMPOLECCOB BOCCTAHOBJEHMS
W CMHTE3a KIIETOK M TKaHel. Ha flaHHOW /iMHe BOSHbI MaK-
CMMasbHO NOrNOLLAkT GeHoNbl, TMPO3uH, TpunTodaH, de-
HWNaNaHWH, UrpatoLLIMe BaXKHY POsib B HEMPOHABbHBIX NPO-
Leccax. Pagom nccnegoBaHuil NOKasaHo HapyLLeHWe CuHTe3a
1 0bMeHa apoMaTU4eCKUX aMUHOKWCIOT Mpu ynoTpebneHun
ankorons. M3MeHeHue ux Metabonuama npuBoguT K aucba-
NaHcy HeMpOMeaMaTopoB LiEHTPabHOW HEPBHOM CUCTEMBI,
yTo 00YCNOBNMBAET NCUXMYECKUE U HEBPOSIOrMYECKME pac-
CTpOWCTBa Npu ankoronuame [24].

JHOOreHHasA WMHTOKCUMKaUMA MOXET ObiTb CneacTBueM
KaK MOBBbILIEHWS COAEPIKAHUA OMPeSenEHHbIX BELLECTB, TaK
W HapyLUeHWEM PaBHOBECUS MEX[Y KOMMOHEHTaMW roMeo-
CTaTM4YecKux mpoueccos. B cBa3u ¢ aTuM HeobxogmMo pac-
CYMTBIBaTb KO3 dMLMEHTbI, NpecTaBnsioLwme cobon fonon-
HUTENbHYK0 3HAYUMYI0 XapaKTEPUCTUKY Pa3BUTUA U TAKECTH
naTtonoruyeckux npoueccos. [enTUaHO-HYKNEOTUAHBIA KO-
b uumeHT 238/260 HM roBOpUT 0 COOTHOLLEHWUW CLBMIOB
B COJEpMaHWW NenTuaoB, a KO3h@UUUEHT apoMaTUYHOCTH
238/280 HM XapaKTepu3yeT COOTHOLLEHUM XPOMaTodopoB
apoMaTUyecKon U HeapoMaTUYeCKOM NpUpoAbI [25].

CHukeHne KoadduumMeHTa apoMaTMYHOCTV NpW ynoTpe-
bneHun ankorons, He3aBUCMMO OT A03bl, C 28-i Hepenu
bepeMeHHOCTV MOXET yKa3blBaTb Ha aKTUBHOCTb NPOLLECCOB
CMHTE3a KIETKaMK OMONOrMYecKW aKTUBHBIX COEAMHEHUN,
CnocobCTBYHOLLMX Pa3BUTMIO POJOBOMN LeATENbHOCTU U BO3-
MOXHbBIM NPEXAEBPEMEHHbIM poAaM. lpn 3TOM CHUKeHMe
NenTUAHO-HYKNeoTMAHOro Ko3adduumeHTa B LaHHbIX rpynnax
YKa3biBaeT Ha HaKOMMeHWe B OpraHu3Me NpojyKToB MeTa-
bonmu3ma, obnafalLmx TOKCUMYECKUM BAMSHUEM (MPOLYK-
Tbl HEMOJHOro pacnaga 6enkoB M rnapodobHbLIE TOKCUHDI),
YTO MOXET BbITb CNeACcTBMEM YNOTPebneHns cnvprocogep-
KaLLMX NPOLYKTOB.

CooTHoweHue dpakuuii 280/254 Bo 2-i n 3-i rpyn-
nax OT/IMYAETCA OT KOHTPONs 6onee BbICOKUMM 3HAYEHMs-
MU. PoCT [aHHOro noKasaTenif MOXeT CBUAETENLCTBOBATH
06 ycuneHum Katabonmyeckux npoueccos, 6onee MHTEHCMB-
HOM TeYeHWUM MPOLIECCOB MEPEKUCHOT0 OKWUCNEHNS MNUA0B
W UMMyHOreHe3a. PaHee B uccnepoBaHuax bbino nokasaHo,
uyT0 Y 6epeMeHHbIX B NEPBOM TPUMECTPE recTaLMOHHOro Npo-
Lecca npu ynotpebneHun paxe HeboMbLLOrO KoNMYecTBa
anKorosibHbIX NPOAYKTOB OTMEYaeTCA aKTMBaLMs NpOLECCOB
nunonepokcuaaumm [12].

Mpouecchl, BO3HMKalOWMe NpWU MeTabonuaMe 3taHona,
CcnocobCcTBYIOT OKUCNEHNO BENKOB M IUNUA0B, AECTPYKLMHU
OHK » npuBoasT K HapylleHuio QYHKUMIA MUTOXOHAPWA,
BCE 370 B LIe/IOM BNEYET 3a c0BOM anonTo3 U NOBPeXAEeHe
KneToK. HapylueHne ocHOBHbIX (YHKUMIA B NnaleHTe npo-
UCXOAMT BCEACTBUE JECTPYKTUBHO-NPONUGEpaTUBHBIX U3-
MEHEHWI, BbI3BaHHbIX TOKCMYECKUM [ENCTBUEM aniKOrons.
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XpoHuyecKas ankorofbHas UHTOKCUKaLMS CAYXUT NMPUUNHO
CHUKEHWS! MacCbl MTALEHTbI U NPUBOAUT K AUCTPODUYECKUM
M HEKPOTMYECKUM M3MEHEHUSM XOpUanbHOr0 3NUTENus,
uyTo B ByayLLEM MOXKET MPOSBUTLCA XPOHMYECKoM deTonna-
LieHTapHOW He[0CTaTOYHOCTbIO, TMMOKCHEN U runoTpoduen
nnoga [26, 27].

MoBbilLeHWe YpOBHSA NporecTepoHa, KopTu3ona, npo-
NaKTWHa, 3cTpajuona WU JApyrux ropMOHOB XapakTepHo
ANS TOPMOHanbHOWM NepecTporku B Nepuof rectaumm [28],
uTO, B CBOK OYepeflb, MOXET NPUBOAUTbL K MHTEHCUGUKa-
LMW mpoueccoB CcBOOOLHOPAAMKaNbHOrO OKucieHus [29,
30] 1 n3MeHsTb NyN CpeaHEMONEKYNSAPHBIX nenTuaos. [lo-
Ka3aHo, 4To narybHoe BO3[eMCTBME 3TaHONA OTpaaeTcs
Ha CTUMYNAUMM TrUNoTanamo-runodu3apHo-HaANoueUHH!-
KOBOW CMCTEMbI C BEPOSATHOCTbIO MEpPeHanpsIKEHUs U Cpbl-
Ba KOMMEHCATOPHbIX MEXaHW3MOB, YTO COMPOBOXAAeTcA
amcbanaHcoM pepokce-cTatyca [31]. KpoMe Toro, y KeHLmH
¢ nabopaTopHo MOATBEPMKAEHHBIM (haKTOM ynoTpebnenuns
anKoroNsl Ha HayanbHOM CPOKe recTauuu 3HauMMo yalle
BCTPEYAKITCA 3a[EPIKKU BHYTPUYTPOBHOro pas3BuTMs Mnoja,
aHeMus 1 npexaespeMeHHble poabl [11], 4To MoxeT bbiTb
CBA3aHO C BOB/IEYEHMEM B [aHHble mpouecchl aucbanaHca
B CUCTEME «MPOOKCUAAHTBI—aHTUOKCMAAHTBI» U U3MEHEHMUIA
nyna cpeLHEMOSIEKYNAPHbIX NENTUAO0B.

Hactosee uccnegoBaHue MMeeT pag orpaHUYeHUid.
Bo-nepBbix, He Bce BepeMeHHble cMornn cpatb buoma-
Tepuan Ha BCeX MCCeflyeMblX CPOKax rectauuu B cuiy
KpUTEpUEB UCKIOYeHUs. Bo-BTopbIX, He yunTbiBancs hakt
ynoTpebneHns anKkorons Kamaon XeHLWMHOW Ha BCeX Cpo-
Kax 6epeMeHHOCTH, YTO TaKKe MOCNYKUA0 NPUYMHON OTCYT-
CTBMSA AMHaMUYECKOro HabMoeHNsA 38 U3MEHEHNEM YPOBHS
CpeHEMONEKYNAPHBIX QPaKLMI Ha BCEX UCCeAYEMBIX CPO-
Kax BepeMeHHOCTM Y OJHON U TOW Xe KeHLWMHbI. B ganb-
HeMweM NpeAnoaraeTcs BblAeAUTb rPYNMbl EHLMH 1 U3-
YUMTb Y HUX M3MeHeHus B copepxaHun MCM B auHamuke
B 3aBMCMMOCTM OT ynoTpebieHns ankorons B pasHbiX TpU-
MecTpax bepeMeHHOCTH.

3AKJTIOYEHUE

MonyyeHHble pe3ynbTaTbl YKa3blBAlOT Ha CHUXEHWE CO-
AepXaHus OTAeNbHbIX (PaKuMii cpefHeMOoNEeKyAPHbIX
TOKCWHOB, 0TODpaXKalLLMX Kak aHabonM4Yeckui, TaK U Ka-
TabonMYecKUid Nynbl, B TPYNNe JKEHLWMH, ynoTpebstoLmx
anKoroJfib, YT0 MOXET OblTb CBA3aHO C PasBUTMEM CepbE3-
HbIX MEeTaboIMYECKNX HapyLUeHUA B CUCTEME «MaTb—Tna-
ueHta—nnofy». KoadbduumeHtsl pacnpeaeneHns okasanmch
YYBCTBMTE/bHLIMU MapKepaMmu [J1sl OTCNIEKMBAHWUA YPOBHA
3H[OreHHON MHTOKCUKALMM B rpynnax 6epeMeHHbIX, CBUAe-
TeNbCTBYS O MPEeBaJMPOBaHUN KaTaboMMYECKUX MPOLLECCOB
C HaKOMJIeHWeM NMPOLYKTOB KaTabosimaMa 1 BO3MOXKHOM pU-
CKe MpeXAeBpeMeHHbIX PoJ0B NMpU YNoTpebieHUn anKorons
He3aBMCMMO OT 03bl.

Mpobnema ynoTpeGneHns anKorosis Ha COBPEMEHHOM
3Tane pasBuUTMA 00LLeCTBa ABNAETCA OHMM W3 Haubonee
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aKTyarbHbIX BONPOCOB, PeLLEHUe KOTOPOro NO3BOSIUT CHU3MUTb
PUCK OCTIOKHEHWI recTaLMOHHOro npoLecca 1 passuTUs no-
pokoB nnoga. KoHTposb ypoBHSA (pakumii cpegHeMoneky-
NSIPHBIX TOKCMHOB MOET NOMOYb B MPUHATUM PELLEHMS O Ne-
KapCTBEHHOW KOPPEKLMM WUNN NMPOBEAEHUM BOCMUTATENbHO
paboTbl ¢ 6epeMeHHON.
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CamooueHKa ypoBHei BO3eNCTBUA BpeJHbIX
NPoM3BOACTBEHHbIX aKTOpoB Ha paboumx MecTax
lIaxTepos

E.B. 3ubapes', C.M. Boctpukosa', 0.K. Kpasuenko', A.K. Becconosa', C.M. HukoHosa?

! HayyHo-1ccnenoBaTenbCKMi MHCTUTYT MeMUMHLI Tpyaa uM. akaa. H.O0. Mameposa, Mocksa, Poceus;
2 BcepocCHiiCKU Hay4HO-WCCIe10BaTeNLCKUIA MHCTUTYT Tpyaa, Mockea, Poccus

AHHOTALMA

06ocHoBaHue. MeToAMKa crieLmManbHOM OLLEHKM YCIIOBUA TPYLa He B MOJHOM Mepe No3BONISET NPOBECTU Ha paboumnx MecTax
LIAXTEPOB 00BEKTUBHYIO MAEHTU(DMKALMIO BPEAHBIX M (M) ONacHbIX NPOM3BOACTBEHHBIX (DaKTOPOB, yYecTb UX peasbHble
YPOBHU, a TaKKe CrneuMduKy TpyLOBOW LeATeNbHOCTH, CBA3aHHOW C 0CODEHHOCTAMM YCNOBUA A00bIYM, KIMMATOM peruo-
Ha, WHTEHCMBHOCTLIO TPYAa Ha OnpefenéHHOM 3Tane TEXHONOrMYecKoro npouecca. AHKETHbI 0Npoc No3BosSeT AOMOHUTL
npeacTaenieHne 06 ycnoBusx TpyAa, UCMOAb30BaTh 3TV AaHHble A8 UAEHTUGUKAUMK BpedHbIX W (1K) OnacHbIX NPOW3BOA-
CTBEHHbIX (AKTOpOB B paMKax CreuuasnbHOW OLEHKM YCNOBWA TPYAa U OLEHUTb BOCTIPUSITUE OTAENbHbIM paboTHMKOM Tex
YCNOBMI, B KOTOPbIX OH OCYLLECTB/IAET NOCTOSAHHY TPYAOBYH LEATENbHOCTD.

Lenb. OueHnTb 06BEKTMBHOCTL MAEHTU(UKALMM BpeaHbIX M (UNM) ONacHbIX NPOM3BOACTBEHHLIX (haKTOPOB U UX YPOBHM
Ha paboyeM MecTe LLAXTEPOB, YCTaHOBUTbL 0COOEHHOCTU TPyAa W OTAbIXA, @ TAKKE MEAULIMHCKOro 00ecneyeHns nNo LaHHbIM
aHKeTHoro onpoca.

Marepuanbl n MeTopbl. [poBefeHO nonepeyHoe WUCCNeAOBaHWE C OAHOMOMEHTHOW OLIEHKOW pacnpoCTPaHEHHOCTM Mpo-
M3BOACTBEHHBIX (haKTOPOB U 0coBEHHOCTEN YCNOBMIA TPYAA N0 AaHHBIM aHKETHOro onpoca 257 paboTHUKOB OJHOM U3 LWaxT
Kemeposckoi obnactn. ChopmupoBaHa v mpoaHanu3upoBaHa 6a3a AaHHbIX, BKIOYAlOLIAs CBEAEHMS O MOTEHLMaNbHbIX
YPOBHSIX BO3LENCTBUSA NPU KOHTaKTe € BPEAHbIMU U (MNK) OnacHbIMW NPOU3BOACTBEHHBIMU (haKTOpamMK Ha paboyeM Mecre,
NPUMEHAEMOM UHCTPYMEHTE U 000pYAO0BaHUN, PeXXMUMaX TPYLa W OTAbIXA, CAHUTaPHO-OLITOBLIX YCNOBMAX U COCTOSHUM 3[,0-
poBbsi PabOTHUKOB. YCTaHOBNEHA 3HAYMMOCTb OTAENbHbIX BPEAHbIX U (M) ONAcHbIX NPOM3BOACTBEHHBIX GaKTOPOB B Tpyae
LUAxXTEpOB, MPOBEAEHO UX PaHKMPOBaHME M BAIMSHUE HA COCTOSIHUE 3[,0POBbS.

Pesynbtartbl. [lo cTeneHu BbIPAaXKEHHOCTM W BAMSHUIO HA COCTOSHWE 3[,0POBbSA LIAXTEPOB BpefHbIe U (MKM) onacHble npo-
M3BOACTBEHHbIE (AKTOPbl paHXMpOBaHbl CriefylolleM 06pa3oM: aspo3onM MpeUMyLLEeCTBEHHO (UBpOreHHOro LencTBUSA
(3,4 banna), TaecTb TPyAOBOro npouecca (3,4 6anna), wym (3,3 6anna), MuKkpokumar (3,1 banna), BuOpaLmMsa NoKanbHas
(2,9 6anna), HanpsxEéHHOCTbL (2,9 6anna), oblias Bubpauma (2,6 6anna), xuMudeckuin daktop (2,2 6anna). Hanbonee He-
bnaronpuaATHble YCNOBUA TPYAa BbISB/EHbI Y NPOXOLYMKOB U ropHOpabounx ounctHoro 3abos; 73,1% LwaxTépos oTMeTUAM,
yTO BbINONHAEMan paboTa yXyaLwaeT COCTOAHME 3[40p0OBbSA, cpeay KoTopbix ¥ 23% oHO ynoBneTBoputentHoe, a 'y 20% — 18-
XENOe U 0YeHb TSKENOe.

3akniouenue. [lonyyeHHble pe3ynbTathl NPeACTaBNSAT HayyHbI U NPAKTUYECKMIA MHTEPEC, TaK KaK COAEepXaTt COBPEMEHHbIE
LaHHble 0 peanbHO UAEHTU(ULMPYEMBIX BPeAHbIX NMPOU3BOACTBEHHBIX (haKTOpax Ha paboumx MecTax, BbISIBIEHHbIX pa3nuny-
HbIMW MPOECCMOHANBHBIMUA TPYNNaMK LIAXTEPOB. B uccnegoBaHuM 000cHOBaHa BaXHOCTb NEPCOHMGMLMPOBaHHLIX 06LLe-
TUrMEHNYECKMX U MeIMKO-BMONoryecknx NpoduinakTUYeCcKUX MepPONPUATUIA A1S CHUMEHMUS YCTpaHUMbIX GaKTopoB npogec-
CMOHaNbHbIX PUCKOB, BbIDOpa NPMOPUTETHBLIX HAaNpaBNeHWUA NPEBEHTUBHOW paboTbl.

KnioueBble cnoBa: aHKeTHbIN OMpOC; LUAXTEpPLI; BpeAHble NPOMU3BOACTBEHHbIE (AKTOPbl; NPOGECCUOHANbHBIA PUCK;
COCTOSIHME 3[,0POBbS; MEAMULMHCKMIA 0CMOTP.
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Self-Assessment of Exposure Levels to Harmful
Occupational Factors at the Workplaces of Miners

Evgeny V. Zibarev', Svetlana M. Vostrikova', Olga K. Kravchenko',
Anna K. Bessonova', Sofia M. Nikonova?

! Scientific Research Institute of Occupational Health n.a. academician N.F. Izmerov, Moscow, Russia;
2 All-Russian Research Institute of Labor, Moscow, Russia

ABSTRACT

BACKGROUND: The current methodology of special assessment of working conditions does not fully ensure objective
identification of hazardous and/or harmful occupational factors in miners’ workplaces, nor does it adequately reflect their actual
exposure levels or the specifics of work activities associated with mining conditions, regional climate, and labor intensity at
different technological stages. Questionnaire surveys make it possible to supplement the understanding of working conditions,
to use these data for identifying hazardous and/or harmful occupational factors as part of workplace assessment, and to
assess the individual workers' appraisals of the conditions in which they perform their regular work.

AIM: To evaluate the objectivity of identifying hazardous and/or harmful occupational factors and their levels at miners’
workplaces, and to determine specific features of work and rest regimes and medical care based on questionnaire survey data.
METHODS: A cross-sectional study was conducted with a one-time assessment of the prevalence of occupational factors
and work environment characteristics using a questionnaire survey of 257 miners from a coal mine in the Kemerovo region.
A database was compiled and analyzed, including information on potential exposure levels to hazardous and/or harmful
occupational factors at the workplace, tools and equipment used, work and rest regimes, sanitary and welfare conditions,
and workers' health status. The significance of individual hazardous and/or harmful occupational factors in miners’ work was
determined, and their ranking and impact on health were evaluated.

RESULTS: By degree of severity and impact on miners’ health, hazardous and/or harmful occupational factors were ranked
as follows: aerosols with predominantly fibrogenic effect (3.4 points), workload severity (3.4), noise (3.3), microclimate (3.1),
local vibration (2.9), work intensity (2.9), whole-body vibration (2.6), chemical exposure (2.2). The most unfavorable working
conditions were observed in shaft sinkers and longwall miners. Overall, 73.1% of miners reported that their work negatively
affected their health; among them, 23% rated their health as satisfactory, and 20% as poor or very poor.

CONCLUSION: The findings are of scientific and practical interest, as they provide current data on harmful occupational
factors actually identified in miners’ workplaces by different professional groups. The study substantiates the importance
of personalized general hygienic and biomedical preventive measures to mitigate modifiable occupational risks and to guide
priority areas for preventive interventions.

Keywords: questionnaire survey; miners; harmful occupational factors; occupational risk; health status; medical examination.
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OPUIMHATTIBHOE VICCIEOOBAHME

Ob0CHOBAHUE

YcnoBus Tpyna paboTHWKOB, 3aHATHIX MOA3EMHOW AO-
Bblyet yrns Ha pasHbIX LWaxTax, 0TAMYaTca bomblwnM pas-
Hoobpa3ueM Npou3BOACTBEHHBIX (PaKTOPOB, 00YCIOBNEHHbIX
rOpHO-reoloryeckMN 0COOEHHOCTAMM YCIIOBUIA A00bIYM
[1-3], opranu3auuei Texnpouecca [2, 4, 5], KMMMaTUYECKUM
PErMOHOM [2, 6]. 3TO MOXKET 3aTPYLHATb KOPPEKTHYH MOEH-
TUPUKALMIO BPeHbIX M (MK) ONacHbIX NPOW3BOLCTBEHHBIX
dakTopos (BOMN®) Ha paboumx MecTax ¥ OLEHKY CTEMEHN UX
BbIpaXKeHHOCTU. TaK, HanpuMep, TpyA paboTHWUKOB, OTHOCS-
LUMXCA K OQHUM M TeM e npodeccUoHanbHBIM rpynnam,
B HaKJOHHBIX WK rYOOKMX LaxTax No CpaBHEHWIO C YCio-
BMAMMW Tpyaa paboTalolimx B MONOTMX LUaxTax Hernybokoro
3aN0XEHNS MOKET OT/IMYATLCS 6oMee BLICOKOM TAXECTbIO
W HanpAXEHHOCTBI TPYAa, CBA3aHHOIO C YBENMYEHWEM NPO-
AOJKUTENBHOCTM Nepexofi0B U JOCTaBKY K paboueMy MecTy,
KOJMYeCTBOM MOLBLEMOB U CMYCKOB, Heya06HoW paboyeii no-
30/, NOBLILUEHHOM OMACHOCTbI 0bpyLLEHUiA nopos U T.n. [2].
B 3tux cnyyasx MHeHue paboTHUKOB 0 3HAYUMOCTH OTAENb-
Hbix BOMN® B ycnosusx TpyAaa MOXeT NpeLcTaBNisATb Heco-
MHEHHYH0 LEHHOCTb 151 MOCTPOEHWS NporpaMMbl Uccnefo-
BaHWI Npy NPOBEAEHUM CNELMaNbHOM OLEHKM YCNOBMIA TPYaa
(COYT) mnmn npon3BoACTBEHHOTO KOHTPOMS W YYETA BCEX pa-
Bounx onmepaumii, oTnMyaloOLWMXCA Hanbonee BbIpaXeHHLIMU
NPOU3BOACTBEHHBIMW BO3AENCTBUAMN. 3HAYUMOCTb KOPPEKT-
HOI OLIeHKM YCIIOBUW TPya CBA3aHa He TOJIbKO ¢ Heobxoau-
MOCTbH pa3paboTky NpodUNaKTUHECKUX MepONPUATHIA B CITy-
yae BbISIBNIEHNs OTKJIOHeHUI ypoBHei BOMN® ot fonycTUMbIx
3HaYeHWH, HO U C NPOrHO3WPOBAaHWEM BEPOSATHBIX HAPYLLIEHWIA
300poBbs Y pabOTHMKOB B 3aBUCUMOCTY OT cneumduku dak-
TOPHOr0 BO3AEHCTBMSA, UX UCTOUHUKOB M JIOKanu3aumm [5-9].
Takas noppobHas uHdopMaums YacTo bbiBaeT Heobxoauma
MPW PeLLIEHNM 3KCTIEPTHBIX BOMPOCOB O NPOdeCCUOHaNbHOM
06yCcnoBNeHHOCTH HapyLUEHWI 3[0POBbA Y FOpHSKOB, pabo-
TaloLMX B NMOA3EMHBIX YCIIOBUSAX.

N3BecTHo, 4To Npodeccun LWAXTEPOB OTHOCAT K umcny
Hanbonee TAMENbIX, BPEAHbIX M ONACHBIX, B KOTOPbIX TPYA
XapaKTepu13yeTcs KOMMJIEKCHBIM BO3LENCTBUEM NPaKTUYECKM
BCEX M3BECTHBIX MPOMU3BOACTBEHHBIX QAKTOPOB 3HAUUTENBHOV
CTEMEHW BbIPAXXEHHOCTW. 3TO onpenensieT bonee BbICOKWE
PUCKM pasBUTUSA He TONbKO NpodeccroHanbHOM NaTonorum,
HO M XPOHMYECKUX HEMH(EKLMOHHbIX 3abosieBaHuin 1 npe-
JOEBPEMEHHOI CMepTH, M0 CpaBHeHWK c paboTawwwmmm
ApYrx NpodeccuoHanbHbIX FPYMM W MYXCKOTO HacesieHus
B uenomM [10-12]. B To e BpeMs pe3ynbTaTbl NOAHOLLEHHOW
TUrMEHNYECKOW OLIEHKM YCNOBMI TpyAa Ha pabounx Mecrtax
LUAXTEPOB, OCHOBaHHbIE Ha pe3yfbTaTax COOCTBEHHbLIX W3-
MEpEHW aBTOPOB HEMOCPEACTBEHHO B NOA3EMHBIX YCIIOBUSX
A06b1uK, B 33605, B HAY4HON JIUTepaType BCTPEYAIOTCA pea-
Ko [13], B ocHoBHOM onupatoTcs Ha pe3ynbtatsl COYT [14, 15],
CaHWUTapHO-TUIMEHNYeCKMUe XapaKTepucTukm [3]. 3ToT dakT
CBAA3aH C TPYAHOLOCTYMHOCTLIO TaKWUX UCCIIef0BaHWIA 1 orpa-
HWUYEHMAMM N0 TEXHUKe 6e30MacHOCTU. AHKETUPOBaHME 0 Co-
CTOSIHUW YCNOBWI Tpyna Ha paboyeM MecTe B LOMOJHEHME

T.32, N7 2025

DOl https://doiorg/10.17816/humecoé85787

JKoNorna HenoBeka

K pesynbtataM COYT nossonser monyuutb 6onee noHyto
KapTuHy Bo3geicteua BOM® Ha waxtépoB B npoLecce
paboTbl, 0AHAKO B Hay4HOW NMTEpaType MpU aHKETMpOBa-
HAW OCHOBHOE BHUMaHWe YLenseTcs couuanbHo-6bITOBLIM
acneKTaMm xu3Hu paboTtHukos [1, 16] n KpaiHe peaKo cocTo-
AHWI0 ycnoBui Tpyaa [17]. B pabote J. Strzemecka u coasT.
[17] oTMeyeHo, uyTo 80% ONPOLUEHHBIX LIAXTEPOB CUMTAIT,
4TO PUCKM ANS WX 3L0POBbLS CO3AAKOT LUYM W 3anbIIEHHOCTb
Ha paboyem MecTe, bonee 50% — MUKPOKMMAT (BNAXKHOCTb
1 TeMnepatypa Bo3ayxa), 50% — Bubpauus 1 nioxoe oc-
BeLLeHue. [pefcTaBneHHble B CTaTbe AaHHbIE He[LOCTaTOuYHO
uHdOpMaTUBHBIL. B CBA3M € 3TMM HacToslLee UcciefoBaHue
C U3yYyeHUeM MHeHust paboTHUKOB pasnuuHbIX Mpodeccuo-
HasbHbIX FPYNN LWaXTEPOB 00 ycnoBuUsX TpyAa BO B3auMo-
CBSI3M C COCTOSHWEM 3[,0p0OBbSA NPEACTABNAETCA aKTyaNbHbIM
KaK B Hay4HOM, TaK 1 B MPAKTMYECKOM MNaHe.

Llenb uccneposanua. OLeHUTb 06bEKTUBHOCTb MOEHTU-
duKaumm BOMN® u ux ypoBHM Ha paboyeM MecTe LUAXTEpPOB,
YCTaHOBUTb 0COBEHHOCTM TpyAa U OTAbIXA, @ TaKkKe Meau-
LMHCKoro obecneyeHns o AaHHBIM aHKETHOTO orpoca.

MATEPWUAJIbl U METO[ bl

lpoBefeHo nonepeyHoe UccnefoBaHWe C OAHOMOMEHT-
HO¥ oLieHKoM pacnpocTpaHéHHocTv BOM® Ha pabounx MecTax
LIAXTEPOB, MX YPOBHEW, NPUMEHSIEMOM MHCTPYMeHTe 1 0bo-
PYyLOBaHMM, PEXUMOB TPYAa W OTAIXa, CAHUTAPHO-ObITOBbIX
YCNOBUAX W COCTOSHWM 3[0p0OBbS MO AaHHBIM AHKETHOMO
onpoca 257 paboTHWKOB ofHOK M3 WwaxT KeMepoBcKon 06-
nactu. [ing peanusaumu Lenu uccnefoBaHus bbina paspa-
boTaHa aHKeTa, BKIKOYatoLas 54 Bonpoca, CrpynnuMpoBaHHbIX
no natM 6nokam: obuias MHGoOpMaUMA € yKasaHWeM nona,
B03pacTa, 0bpa3oBaHus, CTaxa paboThbl, HaIM4MA KaTeropumn
(Bonpockl 1-5); pexkuMbl Tpyaa W otabixa (Bonpockl 6—20);
CaHWUTapHO-bbITOBbIE YcnoBus (Bonpockl 21-24); BpeaHble
1 onacHble NpoW3BOACTBEHHbIE (aKTOpbl (BOMPOCkl 24—46);
cocTosiHWe 340poBbs (Bonpockl 47-54). GopMynupoBaHue
BOMPOCOB aHKETbl 0CHOBBIBANIOCh Ha TPEDOBAHUAX K MAEHTU-
duKaumm 1 ouenke BOM®', npaBun no oxpaHe Tpyaa’ u op-
raHW3aLuMmM pexmMoB Tpyaa v oTAbIXa wWwaxTtepos®. Ha atane

"' Mpuxas MunTpyaa Poccum ot 21.11.2023 1. N2 817H «06 yTBepxaeHnm

MeToavKn npoBefeHns CneumasnbHoM OLeHKW ycnosui Tpyda, Knac-
cuduKaTopa BpefHbIX M (MAM) ONacHbIX MPOM3BOLCTBEHHLIX (AKTOPOB,
(GopMbl OTYETA O MPOBEAEHUM CMeLyanbHOM OLEHKU YCroBUi Tpyaa
Y MHCTPYKLMKW 10 e€ 3anosHeHuio». Pexxum goctyna:
http://publication.pravo.gov.ru/document/0001202311300048
2 Mpuka3s PoctexHan3opa ot 08.12.2020 r. N2 507 (pea. ot 23.06.2022) «06
yTBepxaeHrn GefeparnbHbix HOPM W MPaBKA B 061aCTV MPOMBILLTEHHON
be3onacHocTu "MpaBuna 6e30MacHoCTY B YrofibHbIX LWaxTax'». Pexum fo-
CTyna:
http://publication.pravo.gov.ru/Document/View/0001202012210103
(epeparnbHoe 0TpacieBoe CornaLlieHue Mo YrofbHoM NPOMBILLIEHHOCTY
Ha 2019-2021 rr. (yt8. PocCWICKMM He3aBMCKMMBLIM NpodCoio30M pa-
BOTHMKOB YrofbHOM NPOMBILLNEHHOCTY, OBLLEPOCCUIACKMM OTpacreBbIM
obbeaunHeHneM pabotoaateneit yronsHoi npombiitneHHocTvt 18.01.2019);
ped. o1 23.12.2022, ¢ n3m. ot 25.10.2024. PexxuM goctyna:
https://mintrud.gov.ru/docs/agreements/1298
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WHTEprpeTaLUmn AaHHbIX MONb30BaUCh KAloYaMmu 1S noj-
cuéTa 6anoB npu OLEHKE CTEMNEHM BbIPAXKEHHOCTU BAMSHMS
TOro unm uHoro BOM®.

PaspaboTaHHas aHKeTa COOTBETCTBOBaNa KpUTepusAM Ba-
NIMOHOCTW COLEPMaHUs, BHELUHEW BaMEHOCTM, BHYTPEHHEN
COrNacoBaHHOCTM!.

OueHKy cofiepaTeNlbHOM BaIMAHOCTM aHKETLI OCYLLEeCT-
BNANM METOAOM 3KCMEPTHbIX OLIEHOK. B KauecTBe 3kcnepToB
BbICTYNMIM KaHA. Mef. Hayk A.A. Qenopyk, 3aBeaytoLwmii oT-
AenoM MeauumHbl Tpyaa OBYH «ExkatepuHOyprekuit Mepu-
LMHCKUNA-HaYYHbII LIEHTP NPOMUIAKTUKY 1 0XpaHbl 340POBbS
paboumx npoMbilLneHHbIX npeanpuaTuin» PocnotpebHaaso-
pa, M KaHA. TexH. HayK U.B. LiupuH, coBeTHUK reHepanbHoro
avpekTopa ®IBY «BHWUW Tpyna» Muntpyna Poccum, npea-
cefaTelb TEXHUYECKOTO KOMUTETA MO CTaHfapTM3aummn 251
«besonacHoctb Tpypa» (30.01.2024). B Bonpockl u3 6nioka
«BpepHble 1 onacHble MPOM3BOACTBEHHbIE (aKTOpbI» OblK
BHECEHbl YTOYHEHWS! MO LUKanaM OLeHKW BbIPaXeHHOCTH
BOM®. Mocne atoro akcnepTamu Bbin JOCTUTHYT KOHCEHCYC
M0 BCEM NMYHKTaM aHKeTbI, eé NoBTopHas nepepaboTka He no-
TpeboBanack.

BHewwHsas BanuaHocTb (MUNOTHOE TECTUpOBAaHWE) aHKe-
Tbl NPOBEPSNIA MYTEM MHTEPBLIOMPOBaHUS 59 creuranucToB
no oxpaHe Tpyaa Qepepauun HesaBUCUMBIX MPOHCOHO30B
Poccum n Poccuidckoro HesaBucuMoro npodcoto3a paboTHu-
KOB YrosibHoM npoMbitneHHocTn ¢ 5 no 30 despans 2024 .
CpepHuin BospacT pecnoHaeHToB coctaensn 39,8+0,7 ropa.
3apjayen AaHHOrO 3Tana SBNAIACch OLEHKA MOHUMaHMs BO-
MPOCOB aHKETLI, BbISIBIEHWE HEMOJIHbIX BapUaHTOB OTBETOB
1 nepedopmynmpoBaHue BorpocoB. Mo pesynbTatam nunoT-
HOro TECTMPOBAHUS YCTPAHWUAM OLLMOKM WU BHEC/IM Heobxoau-
Mble NpaBKK B (hOPMYIMPOBKM NATU BOMPOCOB aHKETDI.

0bocHoBaHWe HaAEKHOCTU/YCTONYMBOCTU pe3yNbTaToB
aHKETMPOBaHUS BO BPEMEHU He MPOBOAMIM, MOCKOJIbKY aH-
KeTa npeAnoniaraeT eAMHOPa30BYI0 OLEHKY pe3ynbTaToB Te-
CTUPOBaHMS.

BHyTpeHHss cornacoBaHHOCTb bbina paccumTaHa u ycTa-
HOBNEHa C NoMoLUbio KoadpuumeHTa a-KpoHbaxa ans Kax-
poro bnoka aHketbl. llokasatens a-KpoHbaxa cuutancs
NpUeMNEMBbIM Mpu 3Ha4yeHuM Bobilwe 0,7, YTO COOTBETCTBYET
XOpOLUEMY YPOBHIO BHYTPEHHEro MOCTOSHCTBA. 3HaueHue
KpuTepua HaféxHocTn a-KpoHbaxa nnis BOMpocoB aHKe-
Tbl BapbupoBano ot 0,564 po 0,899. HecMoTps Ha Hu3kue
nokasartenu a-KpoHbaxa B 6noke «CocTosHue 3[4,0poBbAY,
0bwmin  Koapduument a-KpoHbaxa Ans Bceit aHKeTbl
pasHsncsa 0,879.

TakuM 06pa3oM, aHKeTa NPOLEMOHCTPUPOBANA BbICOKYH
cTeneHb HAAEXHOCTM M BHYTPEHHEN COrNacoBaHHOCTM. [laH-
Hasl aHKeTa MOXeT BbITb MCNONb30BaHa A1s1 OLEHKY YCII0BUIA
TpyAa y waxTépoB nepefn nposefeHneM COYT Kak Hapex-
HbIi MHCTPYMEHT uaeHTUdMKauum BOMN® n npeaBaputenbHoi
OLIEHKM KJlacca ycroBuiA Tpyaa.

AnkeTy pabOTHMKM  3anmoNHANM  CaMOCTOATENIbHO
nepes NepUoaMYECKUM MeJMLIMHCKUMM ocMoTpoM. Mccnepo-
BaHWe NPOBOAW/IM aHOHUMHO C NOCNEAYHLIMM COCTaBNEHUEM
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0a3bl laHHbIX W aHaNIM30M pacrnpefefieHns 0TBETOB PECOH-
[EHTOB M0 NpeJJI0XEeHHbIM BapuaHTaM. YuacTHUKM uccnefo-
BaHWA NOANMCHIBaNM MHGOPMUPOBAHHOE Cornacue.

CdhopmupoBaHa 6a3a AaHHbIX, BK/OYaloLWas cBefe-
HWA 0 MOTEHLMANbHbIX YPOBHSX BO3AEUCTBUS NMPU KOHTaK-
Te ¢ BOMN® Ha paboueM MecTe, NPUMEHAEMOM MHCTPYMEHTE
1 000pyAOBaHNM, pEXUMaX TPYAaA W 0TAbIXa, CaHUTapHO-ObI-
TOBbIX YCNOBUSAX M COCTOSIHUM 340POBbS PabOTHUKOB.

WUccnepnosanne nposefeHo no roc3agjahmio ¢ 2023
no 2025 r. ¢ cobnoaeHneM aTUHECKUX MPUHLMMNOB MpoBe-
OEHNS MeUUMHCKUX UCCeOBaHWN C y4acTMeM YeNloBEKa
cornacHo XenbCUHKCKON AeKnapaumu BceMupHoi MeAULIMH-
CKOM accoumaumm «3TUYecKue NpUHLMMbI NPOBEeLlEHUs Me-
OVLMHCKUX UCCef0BaHMIA C y4acTMEM YerOBEKa B KayecTse
cybbekTta» ¢ nonpaskamu 2013 r. UccnepoBaHne on06peHo
Ha 3acefaHWW NOKanbHOro 3tudeckoro Komuteta OIBHY
«HWUU MT» (npotokon N2 5 ot 02.08.2023).

MonyyeHHble MaTepuanbl aHaM3MpPoOBanM B NPOrpaMM-
HoM obecneyeHnn Microsoft Excel. MpoBepKy pacnpenene-
HWA pe3ynbTaToB aHKETUPOBAHWUA MPOBOLMAM NMPW MOMOLLY
Kputepus Lanupo-Yunka. [laHHble MMenn HopMarnbHoe pac-
npegenexve. [Ina onucaHus HopManbHO pacnpeAenéHHbIX
[aHHbIX paccuMTbIBanM CpefiHee 3HayeHWe U CTaHAapTHoe
oTKNoHeHue (M+SD). lpu cpaBHeHUW OLEHOK YCNOBUIA TpyAa
Nno pe3ynbTaTaM aHKeTWpoBaHuAa ¢ knaccamu COYT BHyTpu
npodeccmoHanbHbIX Fpynn UCMOb30BaNv [BYXBbIOOPOUHbIN
Kputepuii BunkokcoHa. lposenu noructuueckuin perpec-
CMOHHBIN aHanu3, OLEHKY KOpPensALMOHHbIX 3aBUCUMOCTEN
u paccuutamu KoabduumeHT Koppensaumm Cnmpmena. Cra-
TUCTUYECKM 3HAYNMBIMW CUUTANW pe3ynbTaThl, NONYYEHHbIE
npu p <0,05.

PE3YJIbTATbI

B npodeccmoHanbHOM CTPYKTYpe aHKeTUpyeMbix 26%
3aHuManu anekTpocnecapu nogsemtble (3CM), 15% — rop-
Hopabouue nopsemHble (PM), 13% — npoxogumnkm (MP),
11% — ropHopaboume ounctHoro 3abos (TP03), 7% — Ma-
LUMHWCTBI TOPHOBLIEMOYHBIX MalMH, 6% — MOMOLLHUKM
Ha4aNbHMKA Y4acTKa M HayasbHUK yyacTKa, 5% — Malm-
HUCTbI BYpOBOW YCTAHOBKM, 4% — rOPHOMOHTAXKHUKU NOJ -
3eMHble. [lonif nepBbIX YeThIPEX NPOGECcCMOHaNbHBIX rPynn
cocTaBnsana 65% 0T Bcex OMPOLLEHHbIX. PaboTHUKKU UHBIX
npodeccuii (B3pbIBHUK, MEXaHWK, MapKLLenaep, rOpHbIA
MacTep 1 [p.) bbiK BKIOYEHBI B TPYNNY «NpoyMe», AONS
KOTOPOM B YMCIe onpoLUeHHbIX cocTasnsna 12%. AHKkeTupo-
BaHWEM OXBaTW/M DOMBLUMHCTBO BeayLMX NpodeccuoHanb-
HbIX FPYNMN LUaXTEPOB.

CpepHuii Bospact paboTHukos coctasun 43,0+0,6 roaa,
obwmn ctax pabotel — 19,9+0,6 roma, ctax pabotbl
B AaHHoi npodeccum — 11,2+0,5 ropa. CpepsHui Bospact
B rpynne 3CM — 42,8+1,2 ropa, NP — 38,3+1,4 ropa,
NP — 43,8+1,3 ropa, P03 — 42+1,2 roga. MuHUManbHbIi
Bo3pacT — 21 roa, MaKcuManbHblii — 66 neT.

OcHoBHas pons paboTHWKOB, 3aHATLIX NOA3EeMHOM
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Tabnuua 1. PacnpeaeneHve onpoLUeHHbIX Mo NpodeccuoHanbHLIM rpynnaM 1 Bo3pacTy

Table 1. Distribution of respondents by occupational group and age

JKoNorna HenoBeka

KonnuecTBo paBoTHUKOB BospacThble rpynns, %
Mpodrpynna
8 npodrpynne 20-29 net 30-39 net 40-49 net 50-59 net 60-69 net H/A
3cn 68 10,3 279 353 22,1 bb 0,0
PN 38 18,4 31,6 34,2 79 0,0 79
ne 34 59 20,6 44,1 235 0,0 59
P03 29 3.4 34,5 48,3 10,3 0,0 3.4

IMpumeyarue. ICN — anexTpocnecapy noaeMHble; PI — ropHopabouve nopsemHble; MP — npoxopumnky; MPO3 — ropHopaboume ouncTHoro 3abos;

H/p— BO3PacT B aHKETe He 6bin yKa3aH.

[obblueit yrng, oTHOCMTCA K Haubonee TpyaocnocobHbIM
BO3pacTHbIM rpynnaM — Ao 50 net (75,6%). Mpu 3ToM 3Ha-
uMTenbHOI ABNAETCA rpynna MosofbIx paboTHukos Ao 30 net
(8,4%). Obpaluaet Ha cebs BHUMaHWE OTHOCUTENBHO BOfb-
WO/ yaenbHbIA BeC paboTHUKOB MpeaneHcMoHHoro (o1 50
00 59 net — 21,6%) n cTapLue TpyLocnocobHoro Bospacrta —
(ot 60 po 69 net — 2,8%). B 1abn. 1 npuseaéH Bo3pacTHoiA
COCTaB OMPOLLEHHBIX MO MPOGECcCUOHaNbHBIM Fpynnam.

BonbwmHcTBO (89%) ONpOLLEHHBIX UMENN CMEHHBINA rpa-
¢uK paboTtel — 3/3 no 8 u. CooTBETCTBEHHO, KONMYECTBO
CMeH BapbWpoBaso OT TPEX A0 YeTbIpéx B Hepento. Moaob-
Hbli rpadmK npefnonaraeT, 4To paboTHUK MOXKET BbIXOAMTb
Ha CMeHy KaK B [HeBHOe, TaK U B HOuHoe BpeMs Ais obe-
CreyeHns HenpepbIBHOMO NPOM3BOACTBEHHOIO NpoLecca.

[opora no Mecta pabotbl 3aHMMana ot 30 MuH o 14
y 56% onpoweHHbix, MeHee 30 mMuH — y 20%, ot 1 mo
1,54 — y 19%, bonee 1,5 4 — y 5%. Takum obpasom,
1/4 onpoLeHHbIX 3aTpaunBaloT Ha fopory bonee 14, yto sB-
nseTcs GaKTOpOM pUCKa Pa3BUTUSA YTOMIEHMS, B TOM Yncie
eLUé 10 Hayana paboyen CMeHbl.

CpenHee BpeMsi CMyCKa B LLIAXTY MEHANOCh B 3aBUCHMOCTH
oT rybuHbl paboyero yyacTka, a TakKe cnocoba nepeasu-
eHus. MNpu atoM cnyck 3aHuman B cpegHeM 21,6+0,7 MuH,
MOABLEM Ha noBepxHOoCTb — 24,2+0,9 muH. CpeaHsa pm-
TENbHOCTb NepefBuKeHUs A0 paboyero MecTa nocne cnycka
coctaenset 17,8+9,8 MMH (1 cToMbKO e 0bpaTHo). BaHo
0TMeTUTb, YTO paccMaTpuBaeMas LaxTa — HaKJOHHas, Ha-
K/OHHble CTBONbI 060pYAO0BaHbl KOHBeKepaMu, MofBecHOi
MOHOpEIbCOBOM A0POroii A1 OCTaBKM 060pyaoBaHus, Ma-
TepuanoB W NepeBo3ku NtoAei. B Bonpoce co MHOXeCTBEH-
HbIM BbIGOpOM 61% onpoLUEHHBIX YKa3anu, 4To MHoraa uc-
Monb3yloT AU3eNeB03 1S NepeMeLLeHus K paboueMy MecTy,
40% paboTHUKOB TaKXKe MPOXOLMAM MELIKOM MeHee 1 KM
Ha nyT1 K pabouyeMy Mecty, a 41% — npeoponesanu neLu-
KoM pacctosHue bonee 1 KM, xoTs, cornacHo TpeboBaHWAM
PoctexHapa3opa, npu paccTosHum fo paboden 3oHbl 6onee 1
KM IS NepeBO3KY Nlofei HeobxogmMMo mcnonb3oBatb cre-
LMaNM3npoBaHHbIe TPAHCTOPTHbIE cpeacTBa’.

4 1. 299 Mpurasa PoctexHanzopa ot 8 mexabpsa 2020 r. N 505 «06 yr-
BepkaeHun OepepasnbHblx HOPM U NPaBKA B 0011aCTW MPOMBILLIEHHON
be3onacHocTy ‘TlpaBuna be3onacHOCTM MpU BEAEHWM FOPHbIX paboT
1 nepepaboTke TBEPALIX NOME3HBIX MCKOMaeMbIX'». Pexum goctyna:
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AHanus pe3ynbtatoB onpoca NoKasan, YTo cpefHee Ko-
nyecTBo nepepbiBoB cocTaBnseT 1,8, ux cpefHAs npogon-
MutenbHoctb — 18,4 MuH 3a 8-yacosyio cMeHy; 20% oT-
BETMBLLMX Ha Bonpoc (n=40) ykasanu, 4To UM HeoCTaTOuHO
BPEMEHM Ha nepepbiBbl B TeHeHWe pabouei cMeHbl. Cpeam
HUX 7,5% pecnoHOeHToB OTMETW/M, YTO 0BLIYHO He uMe-
NN NepepbLIBOB B TeyeHue pabouen cMeHbl, 7% — uMenu
1-2 nepepbiBa, CyMMapHas NpOLOMKUTENBHOCTb KOTOPbIX
He npesblwana 20 MuH, 3% — He OTBETUAM Ha BOMPOCHI,
KacaloLmecs KOIM4eCTBa 1 NPOACIIKUTENBHOCTM NEPEPLIBOB,
2,5% onpoLLEeHHbIX YKa3anu, Yto UMenn pasiuyHoe Koiuye-
CTBO MepepbiBOB, CyMMapHas NPOAOIKUTENBHOCTb KOTOPbIX
coctasnsna 30 MuH 1 bonee.

PaboTHMKaM bbino NpeanoxeHo OLeHUTb Mo 5-6anbHoi
LUKane Bblpa)KeHHOCTb Bo3aencTeytowmx BOM®, roe 1 —
«(aKTop Ha MeHs COBCEM He BO3AENCTBYET», 5 — «haKTop
BO3JEICTBYET HAa MEHS Ype3BblYaliHO CUMbHO». Pe3ynbTathl
pacyéTa CpefHMX 3HAYeHUin bannoB AnA Kaxpaoro gaxropa
Mo YeTbIPEM OCHOBHBLIM npodeccuoHanbHbM rpynnam (3CI,
PN, P03, MNP) npeacTaBneHbl Ha puc. 1.

Takke paboTHMKaM BbIM 33faHbl YTOUHSIOLME OTKpbI-
Tble BOMPOCHI, Kacalolumecs UCTOYHUKOB Hanbonee cuibHO
BO3JENCTBYIOWMX (aKTOpOB — LUyMa, BUBpaLym, TsKecTH
TpyZa, a3po30eii NpeUMyLLeCTBEHHO (MOpPOreHHoro fencT-
Busa (AN®[; 3anbinéHHocth). OTBETHI PECNOHAEHTOB M03BO-
NAKT BbIABUTb OCHOBHbIE UCTOYHMKM BOM®.

Tak, 177 pecnoHAeHTOB YKasanu UCTOUYHUKM Haubonee
cUnbHoro Lwyma. PaboTHWUKKM OTHeC/M K Haubosee LyMHbIM
U3BECTHbIE UCTOYHUKK: BypunbHoe obopyaoBaHue/bypenue
(23%) 1 paboTy NIEHTOUHBIX M CKPebKOBLIX KOHBENEPOB, Nepe-
MeLLatowux ropHyto Maccy (17%). [lanee cnefoBanu oTBeThl,
BKJIIOYalOLLME LWaxTHble BeHTMRATOpbl (13%) u npoune He-
YTOUHEHHbIE MalMHbl U MexaHusMbl (12%). 3HauuTenbHoe
KonuyecTo ynoMuHaHui (10%) nonyumna paboTa npoxop-
Yeckoro KombanHa u KomnpeccopoB (8%), NpUMEHSEMBIX
ANA CHabXeHNA CKaTbIM BO3AYXOM MHEBMATUYECKUX UHCTPY-
MEHTOB U NpUBOAOB MexaHu3MoB. OTAenbHOe ynoMuHaHue
C MEHbLUMMU [0/SIMW OTBETOB MOAYYUNM 0TOOMHBIE MOJIOTKHU
u nepdopartopbl (7%), anextpoasuratenu (5%), HacocHble
ycTaHoBku (3%), auseneso3 (2%).

https://normativ.kontur.ru/document?moduleld=1&documentld=384179
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© XuMnyeckui Anof LLiym Bubpauwus Bubpaums  Mukpokiumat  TspkecTb HanpséH-
dakTop 0bLwas NoKabHas TpyAa HOCTb TpyAa
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rPo3

Puc. 1. BoipaxeHHOCTb BpefHbIX W (MW) OMacHbIX MPOM3BOLCTBEHHbIX haKTOpoB Ha paboyeM MecTe Mo OLEHKaM PaboTHUKOB pasnMuHbIX Npodeccuo-
HanbHbIX rpynn: 3CM — anexkTpocnecapu nop3eMHbie; [PI — ropHopaboumne noasemtbie; [P — npoxoaunky; TPO3 — ropHopaboune ouncTHoro 3abos;

AN®J, — aspo3onm npenMyLLiECTBEHHO GUOPOreHHOTo AENCTBUS.

Fig. 1. Severity of hazardous and/or harmful occupational factors in the workplace according to assessments by workers from different occupational
groups: UGE, underground electricians; UGM, underground miners; DM, drift miners; LWM, longwall miners; APFD, aerosols with predominantly fibrogenic

effects.

Ha Bonpoc 06 uctouHnKax Bubpaumm oteetnm 107 pecnoH-
AeHToB. Hanbonee 4acto B oTBeTax YnoMuHancs 0TOOMHLIN
MonoToK (36%), a Takoke cTaHoK BypoBoi pyyHOI U npoLecc
bypenus (34%). Llons KaTeropuu «npoyne NHeBMOUHCTPYMEH-
Tbl» (NepdopaTopbl, raikoBepTbl, aHKEPOYCTAHOBLLMKU W Ip.)
coctaBuna 10%. HauMeHbLLee KoNMYeCTBO YNOMWUHaHWIA NosTy-
YMno Npoyee ropHo-LwaxTHoe obopyaoBarme (9%), NEHTOYHbIN
Koneeliep (5%), av3eneso3 (4%) u paboune UHCTpYMeHTbI (2%).

HaunbonbLuei 3anbinéHHOCTLI0, N0 MHeHWto 137 paboThu-
KOB, XapaKTepuayeTcsa npouecc fobbiun yrna B 3aboe (43%)
1 ocnaHuesaHue (35%), KOTopoe BbIMOJHAETCA C MCMOfb-
30BaHMEM CreluanbHbIX MallnH (ocnaHueBaTesnen) U ycTa-
HOBOK [LOCTUXXEHWS HEODXOAMMOro YPOBHS MbljeB3PbIBO-
3alUMTbI 3@ CYET CMELLMBAHWA UHEPTHOM MbIK C YTroNbHOMN.
OcTanbHas fons oTBETOB Obina pa3AenieHa Mexay npouec-
coM bypenus (15%), pabotoi KoHBelepa (4%) 1 npounmu
BapuaHTamu (3%).

Take paboTHMKaM ObINO NpefJIoXKEeHO OLEHUTb Cro-
cobHOCTb K cBOBOAHOMY AbixaHM0 BHe pabouux npouec-
COB, HO NMpM HaxoxpaeHwun B waxte. bonbwuHcTBo (54%)
OMpPOLUEHHbIX BbIOPaNM BapuaHT «MOXHO AbILLIATL CIOKOMHO
0e3 cpefcTB MHAMBULYANbHONM 3aLUMTLI OPraHOB AbIXaHWUs»,
30% paboTHWKOB yKa3anu, YTo «Mpu LbIXaHUW OCTAETCA oca-
L0K BO PTy U B HOCY», 16% 0TMETUAM, YTO «AbILIATb BO3MOX-
HO TOJIbKO B CPeACTBAX MHAVBUAYANbHON 3aLLUTBI.

Hanbonee pumanyeckm Taxenbie onepauuy otMeTum 125
Y4aCTHMKOB onpoca. Yalle Bcero oHU ynoMuHanu nepeHoc/
LOCTaBKy rpy30B BHYTpW LaxTbl (45%). YKa3aHHbIe rpy3bl,
MOMMMO HEYTOYHEHHOTO «FOPHO-LIAXTHOTO 000PYA0BaHUA,
BKJIIOYa/IM MHEPTHYI0 Mblb (CNaHeL) B ynaKoBKax Maccou
no 15 Kr, pyAHUYHble CTOMKM (necomaTepuantl), MeTan-
NMyeckue Lenu, Kabenu, KpynHorabapuTHyi annapatypy
1 npoyee. Ha BTOopoM MecTe Mo YacToTe BCTPEYaeMOCTH yno-
MuHancs npouecc bypexus v paboTa ¢ pydHbIMU MHCTPYMEH-
Tamu (19%), B TOM umucne ¢ OTOOMHLIMUA MONOTKAMM, aHKe-
POYCTaHOBLUMKaMW, py4HbIMK BypoBbIMM cTaHKaMu. MoHTax
W YCTaHOBKa ropHo-LuaxTHoro obopyaosanua (16%) Britoya-
nm paboumre onepauuu No 3aMeHe fBuUraTeneit U NpUMBOJOB,
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MOHTaX Npu3aboiHbIX CTOEK, KabenbHbIX ceTen, CKpebKoBo-
ro KOHBeiiepa, peLuTaKoB, ra3oBoro cenaparopa. Ha nogbém
TSIKENbBIX FPY30B KaK BPYYHYH0, TaK U C UCMOb30BaHMEM 3a-
XBaTOB «CKPEMOK», Tanel, pblyaHbIX nebeoK («Taranok»)
npuxogunock 13% oTBeTOB; Ha 0BCNyXMBaHME KOHBEEPHOM
NeHTbl U X040y — 5 1 2% COOTBETCTBEHHO.

Mpn paccMoTpeHUU CYOBEKTUBHOM OLIEHKW MPOLOSTHM-
TENILHOCTU BbIMOSIHEHUA TSXKENOM paboTbl B TeYEHUE CMEHBI
no npodeccuoHaneHeiM rpynnam 3CM, TP, TPO3 u MNP ycra-
HOBJIEHO, YTO HaubonbLUel TAXKECTbIO XapaKTepu3oBanacb
pabota P03 u [P, HauMeHbLUEeN cpean BbibpaHHLIX MPO-
deccuin — 3CI1. PesynbTaTthl onpoca NpuBeAeHb! Ha puc. 2.

Yrto KacaeTcA CyObEKTUBHOTO BOCMPUSATMSA CTEMEHW TH-
JKEeCTW TPyLoBOro npouecca paboTHUKaMK 3Tux npodeccuii
no 6annbHou LWKane, B KoTopoit 1 — «du3nyeckas Harpys-
Ka Ha paboTe He3HauuTeNbHas», a b — «HarpysKka 4pe3sbl-
YalHo TSKENasA», HaMbosbLUMIA cpeHUK Bann Bbin BbIABNEH
y P03 u P — 4,2 1 3,8 6anna cooTBeTCTBEHHO. TaKKe pa-
BoTHMKaMK 3TUX Npodeccui bbinK BbICTaBEHb! HaUbobLLME
Gannbl Npu oueHke TpaBMoonacHocTu pabot — 4,0 u 3,9
bannoB cooTBETCTBEHHO MO LIKane, B Kotopoi 1 bann —
«MONYYUTb TpaBMY MpaKTMYECKU HEBO3MOXHO», 5 ban-
NOB — «He3HaumMTeNbHas HEOCTOPOXKHOCTb MOXET NPUBECTH
K TpaBMe». bonee Toro, cpeau MPO3 u MNP oTMevatoTcs Ham-
BonbluMe 3Ha4eHMs YTOMMEHNS, CBA3aHHOro ¢ pabotoi. Tak,
no wkane, rae 1 6ann — «paboTa He BbI3bIBAET YTOMIIEHUSAY,
a b 6annoB — «bosbLLas YacTb YTOMIIEHUA CBS3aHa C pabo-
TOW», MPOQECCMOHANBHBIM TPyNMaM COOTBETCTBYIOT Clefyio-
wwue 6annbi: 3CM — 2,8, P03 — 3,3, MP — 3,3, PN — 3,0.

[lanee pabotHMKkamu bbinK BbibpaHbl BUALI HU3NHECKNX
Harpy30K, XapaKTepHbIx Ana paboyero npoecca, K Yucny Ko-
TOPbIX OTHECEHDI NepeMeLLeHne rpy30B M xoabba. YTouHsto-
LuMe BOMPOCHI MO3BOSMAW ONpefenuTb CPefHee 3HaueHue
CYOBEKTMBHBIX OLEHOK MaKCUMasbHOM Macchl NOAHMMAEMOoro
1 nepeMeLLaeMoro rpysa, Kotopoe coctasuno 37,2+1,8 kr,
U CpeiHee paccTosiHKe, NpoxoauMoe paboTHUKaMK B TeYeHMe
cMeHbl — 5,6+0,3 KM.

Pasnuuna 3atux 3HaueHun

MeXay OCHOBHbIMU
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PaboTHuKY, %

Menee 25% 25-60%

T.32, N7 2025

JKoNorna HenoBeka

3acn
rPn
rPo3
MnpP

60-80% tonee 80%

Tsxénas pabota B TeueHue cMeHbl, %

Puc. 2. CybbeKTHBHas OLIEHKA NPOAOIIKMTENBHOCTH BbINOSIHEHUS TAXENOI paboTbl B Te4eHWe CMeHbl paboTHMKaMM pasHbix NPodeCCMOHaNbHbIX Fpynn:
JCN — anekTtpocnecapu noa3emHble; [P — ropHopaboune noasemuble; MPO3 — ropHopaboume ouncTHoro 3abos; [P — npoxoaunku.

Fig. 2. Subjective self assessment of the duration of heavy work performed during a shift by workers from different occupational groups: UGE,
underground electricians; UGM, underground miners; LWM, longwall miners; DM, drift miners.

npodeccmMoHanbHbIMK FpynnaMu nNpefcTaBneHsl B Tabn. 2.
B umcno nogHMMaeMbix paboTHUKaMM rpy30B BXOAAT TaKKe
paboune MHCTpyMeHTBI. VX MpuMepHbIi NepeyeHb U CpeaHas
Macca TaKkxe NpefCcTaBleHsl B Tabn. 2.

B cooTBetcTBMM C Tabn. 2 HaubonbLLee cpefHee paccTo-
AHMe, MPOXOAMMOE B TeYEHWe CMeHbl, cBorcTBeHHO [PI1, oa-
HaKO 3TOT MOKa3aTesNlb HE3HAUUTESIbHO Pa3fiNyaeTcs B paMm-
Kax YeTbIpEX paccMaTpuBaeMbIX NMPO(ECCUOHANBHBIX TPy,
HaubonbLuen cpeaHei MakcMMarnbHo Maccoii NoAHMMaeMo-
ro 1 nepeMeLLLaeMoro rpy3a, a Takxe HambonbLuel cpeaHei
Maccoi pabounx MHCTPYMEHTOB XapaKTepusyeTcsl TpyAoBas
pesirenbHocTb [1P 1 TP03, uTo 06BbACHAETCA UCNOb30BaHUEM
TAHENbBIX MHEBMATUYECKUX UHCTPYMEHTOB.

Takxke paboTHuKaM bbin 3afaH BOMpoOC, B KOTOPOM He-
06x0aMMo BbIOpaTb OAHY MM HECKONIbBKO XapaKTepUCTUK
napaMeTpoB MWKPOK/IMMaTa (MHOXECTBEHHbIA BblbOp),
OCHOBBIBAAACb Ha CBOWX OLLYLLEHMsAX. M3 npeasioeHHbIX
BapuWaHTOB 0TBETOB 60NiblUMe AOMM MPULLAMCH HA OLEH-
KN «xonogHo» —59% (ons cpaBHeHUs «xapko» — 28%),
«eCTb CKBO3HAKM» — 72% («aywWwHO» — 12%) M «CNMLLKOM

BNaXHO» — 32% («cnuwKoM cyxo» — 2%). Hassanu Kom-
(OpPTHBIM MUKPOKIMMAT TOIbKO 13% ONpOLLEHHBIX.

Mpu OLEHKe COCTOSHWSA CBOEr0 3[0pOBbA C WCMOMb-
30BaHMEM 5-bannbHOM WKanbl, rAe 1 — «OTAMYHOE»,
a 5 — «0ueHb TAXKENOE», OONBLUMHCTBO ONpOLLEHHBIX (57%)
yKasanu, 4to oHo oT/MyHoe (1 Bann) M oyeHb Xxopoluee
(2 6anna), 23% onpoleHHbIX — YAOBNETBOPUTENILHOE
(3 banna). OgHako 3HauMMas YacTb onpoLueHHbIx (20%) oue-
HWIM COCTOSHWE 3[0POBbS KaK TsKENoe (4 6anna) n oyeHb
TaKENoe (5 6anno.), YTO MOXET CBUAETENLCTBOBATL O Bbl-
COKOM BEPOSITHOCTW HANMYUS Y HUX XPOHMYECKUX HEUHDEK-
LMOHHBIX 3aboneBaHuiA, KOTopble MOryT CTaTb MPUYUHAMK
npodeccMoHanbHoi HenpurogHoCTy.

WHTepec npefcTaBnseT MHeH1e paboTHUKOB, NO-pasHoOMY
OLIEHMBLLMX COOCTBEHHOE 3[,0pOBbE, O TOM, YXY/ALIAET N1 pa-
boTa cocTosiHMe 3A0poBbs (puc. 3).

Ha puc. 3 B rpynnax sapuaHToB 1-4 npu yxynluato-
LLeNCA OLEeHKe CBOEro 3[40POBbS BO3MOXHO NpOCNeanTb
yBeNMYeHNe A0 PabOTHUKOB, YTBEPKAAMLIMX, YTO pa-
boTa HeraTMBHO BAIUSIET UM CKOPee BAMSET Ha COCTOSHUE

Tabnuua 2. CpeaHue 3Ha4eHNs CYOBEKTUBHBIX OLEHOK MaKCMMasbHOM Macchl MOJHMMAEMOr0 U NepeMELLIaeMOro rpy3a, Macchl paboumx MHCTPYMEHTOB U
paccTosHms, KOTOpoe NPOXoAAT PabOTHUKY B TeYEHNE CMeHBI, N0 NPOQEeCCHOHANBHLIM FpynnaMm

Table 2. Mean values of subjective self assessments for maximum lifted and transported load, weight of working tools, and distance covered during a

shift, by occupational group

CpepHee paccTosiHue, CpenHsas MaKcuManbHas CpepnHss Macca
Mpodrpynna npoxoauMoe Macca noH1MMaeMoro paboumx lpuMepbl MHCTPYMeHTOB
B TEYEHWE CMEHBI, KM ¥ NEPeMELLIaeMoro rpy3a, Kr | MHCTPYMEHTOB, Kr
Jcn 5,2+0,3 34,5¢4,5 9,5+1,0 ["aeyHble KUK, OTBEPTKM, MHAMKATOPHI
HaMpSXKEHWS, Tanw, 3NEKTPONYCKaTeNM,
6onTopesbl, NNocKoryoLybl, naccaTvxm
rP03 5,3+1,0 47,845,1 21,5434 OT60MHLIE MONOTKM, CTaHKW BypoBbIe pyYHbe,
aHKEepOYCTaHOBLLMKY, KyBanbl, Jonatkl, py4Hbie
nebEnKm (TAranku), AOMKpaThl, CBEPNa
3MEKTPUYECKME PYyYHbIE, NepdhopaTophl
nP 4,9+0,5 51,6+4,0 29,544 CTaHKu bypoBble pyyHble, aHKEPOYCTAHOBLLMKM,
0TDOVHbIE MOMOTKW, KyBanabl, Kaiina
PN 5,6+0,6 38,643,5 13,3+2,1 Tanw, nebénru, nonatsl, Kanna, Kysangel, IOMb

[pumeqaHue. 3CMN — anekTpocnecapy nog3emHble; [PO3 — ropHopabouvie ouncTHoro 3abos; [P — npoxogumky; [P — ropHopaboune nog3emHble.
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KonuyectBo paboTHUKOB B 3aBUCHMOCTM OT OTBETA Ha BOMPOC
«Cuutaete im Bbl, yto pabota yxyawwaet cocTosHue Baluero 340poBbA?»

Cropee HeT Het

Puc. 3. OTHoweHre paBOTHUKOB K TOMY, YXYALUIAET i1 paboTa COCTOSHME UX 3[0pOBbS, B 3aBUCUMOCTH OT OLIEHKW COCTOSHMSA COBCTBEHHOMO 34,0POBbA.
Fig. 3. Workers’ appraisal of whether their work worsens their health status, depending on self-rated health status.

3p0poBba (0T 58 no 88%). OpHako B rpynne 5 (oueHKa
3[0p0Bbsi — «04eHb TAXENOe») 35% paboTHUKOB cunTaloT,
yTo paboTa He yXyALUAeT COCTOSHME 3A40POBbA. 3T0 MOXET
BbITb 0BYCNOBNEHO HAaNWUUMEM Y OMPOLLEHHBIX PA3ANYHbBIX
Mo TAXKEeCTU hOpM XPOHUYECKUX /UK HaceCTBEHHbIX 3a-
BoneBaHwuiA, He BbIBNEHHBIX L0 HaYana TpyA0BOM AesTeNb-
HOCTW UNW He SBNIAKOLLMXCA NPOTUBONOKA3aHMAMU ANs Npo-
LOMKeHus pabor.

OnpoleHHbIM TakKe ObiMM 3afaHbl BOMPOChI, Kacato-
LuMecs KayectBa Me0CMOTPOB M COKPbITUS UMK MH(OpMa-
LMW MpW MPOXOXKAEHUM MefocMoTpa. beino yctaHoBneHo,
yTo Mo 5-6annbHOM WKane, B KoTopoit 1 — «ocMoTp npeg-
cTaBnseT coboi CTpOryl0 NpPOBEPKY, 3aK/l0YeHWe TOYHO
OMUCLIBAET COCTOSIHME MOEr0 3[0P0BbS», @ 9 — «OCMOTPbI
NPOBOJATCA [J18 Fafiouky, 3aKIYEHUe He COOTBETCTBYET
COCTOSIHUI0O MOEro 3[0POBbs», CPEHUE 3HAYEHWS OTBETOB
coctasunu 2,2+0,1 n 2,1+0,1 6annoB ons nepmoanyeckux
W NpefCcMeHHbIX MeOCMOTPOB COOTBETCTBEHHO. 3TH LMGPEI
MOKa3bIBaloT, YTO MeAOCMOTPbI MPOBOASATCA HA AOCTATOYHO
BbICOKOM YPOBHE, MOCKOJIbKY OLeHKa B 2 banna cootset-
CTBYET OTBETY «OCMOTPbI MPOBOAATCA CKopee cTporox». Kpome
Toro, 7,8 n 10,1% paboTHUKOB yKasanu, YT UM NpUXOAU-
NOCb CKPbIBaTh MHOPMALMI0 0 COCTOSHUU CBOErO 3[10P0BbA
BO BPeMS NEPUOANYECKUX U MPEACMEHHBIX MEAWLIMHCKMX OC-
MOTPOB, YTO CBUAETENBLCTBYET 0 HE0BX0AMMOCTY 06s3aTeNb-
HOro MCMosib30BaHNA 06 BEKTMBHBLIX METOLL0B MEAVLIMHCKOIO
KOHTPONIA 41181 NOATBEPIKAEHUA TEKyLLEero pU3n4ecKoro co-
CTOSHNA paboTHUKa.

CTaTMCTMYECKUN aHaNW3 [aHHbIX 0 COCTOSHWW 340po-
Bbsi pabOTHUKOB NoKasan cnabylo, HO 3HAYMMYHD NONOXM-
TENIbHYI0 CBA3b MEXAY BO3PacToM U 6anioM CaMooLEeHKM
3n0poBbs (koadduumeHt Cnupmena — 0,157; p=0,016),
4TO 03HAYaEeT CNeayloLLee: YeM CTapLUe YeNoBeK, TEM BhbiLLE
BEPOATHOCTb, YTO OH OLLEHWUT CBOE 340p0Bbe Xyxe. Mogenb
MOpSAKOBOM NTOFMCTUYECKOW perpeccun nofTBepanna 3To:
C KaXAbIM rofioM LIAHC TOro, YTO YenoBeK bymeT cum-
TaTb CBOE 3[0POBbE XY}e, BblpacTaeT NpuMepHo Ha 3,4%
(p=0,0336). Take CTATUCTUYECKMIN aHaNWU3 MoKasan cna-
Dyto, HO 3HAYMMYI MONOXKMTENBHYIO CBA3b MeXAY bannoMm
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CaMOOLEHKN 3[0p0BbAl U BannoM CaMOOLEHKU BAUSHMS
paboTbl Ha 3p0poBbe (ko3pduumeHt CnupmeHa — 0,177;
p=0,006), T0 eCcTb, 4eM Xye YenoBEK OLEHNBAET CBOE 3[0-
POBbE, TEM BbILLE BEPOSTHOCTb, YTO OH BbILLE OLEHUT BIINSA-
HWe paboTbl Ha 340pOBbE.

OBCYXAEHUE

TpeTb OMpOLUEHHBIX OTHOCUTCA K Haubonee MononbIM
M CTapLMM BO3pacTHbIM rpynnam, T ecTb K rpynnam no-
BbILUEHHOMO PUCKA Pa3BUTUs 3ab0N1eBaHUA M BO3MOXKHOCTH
TpaBMaTu3Ma (cM. Tabn. 1). Bo Bcex yeTbipéx npodeccuo-
HasbHbIX rpynnax Bo3pacT 6onbluen Ao paboTHUKOB co-
ctanset ot 40 no 49 net. PaboTtHukm Bospacta 60—69 net
npucyTcTBYIOT ToNbKo B npodrpynne 3CI, uto MoxeT BbiTh
CBA3AHO C MEHBLUEN TSKECTbIO TPYAa W NyYLLMMM NOKa3a-
TESIAAMM 3[,0pOBbSA B 3TOW rpynmne no CPaBHEHMIO C paboTHK-
Kamu gpyrux rpynn. 3T 3Ke npuYnHbl MOTyT 06ycnosnmBaTh
U He3HauuTeNbHY fonto pabotHukos rpynn [P m MPO3
B Bo3pacTe 50-59 net. [laHHble 0 BO3pacTHOW CTPYKType pa-
BoTaloLwmx B pa3nuyHbIX NpodeccMoHanbHbIX rpynnax npes-
CTaBNIAT BaXKHyl0 MHPOPMaLMIO, KOTOpas LOMKHA YUUThI-
BaTbCA Npu pa3paboTke NporpamM YKpenseHus 3[,0pOBbs
AN Mano- 1 BbICOKOCTaXKMpOBaHHbIX paboTHUKOB.

O0ouH M3 CNycKoB B LWAXTY, B KOTOPOM MNpUHUManu
yyacTe WHTepBbOEpbl, OCYLLECTBAANCA MO0 KOHBENEpHO-
My Bpemcbepry noa yrnom 28°, piuMHa yyacTka — OKOMO
500 M. Cnyck npeacTaBnsan cobom fepeBsHHLIN Tpan, 6e3 oc-
BeLLieHns (kpoMe cBeTa HanobHoro doHapuka). CeeT uMencs
TONBKO Ha MOBOPOTHBIX y3/1ax, No ofHOM namne. 13-3a BbI-
COKOW BNaXHOCTM Ha Tpane OblN0 CKOMb3KO, NOBEPXHOCTY
OblnK 3acbiNaHbl UHEPTHBIM MOPOLUKOM ANS UCKITIOUEHMS 06-
pa3oBaHus B3pbiBOOMacHoW cMecu. [lanee ocyuiecTBnsncs
MPOXOA Yepe3 HECKONbKO YYacTKOB, XapaKTepu3ylLuxcs
Pa3nMYHbIMM YraMU HaKJI0Ha (CMYCKOM [0 22° 1 NOABEMOM
o1 7 fo 14°), 06Las NPOTAKEHHOCTb KOTOPLIX A0 BbIEMOYHO-
ro yyactka coctasnssa He MeHee 800 M.

Kak npaBuno, Ha au3eneBo3e [0 paboyero yyacTka nepe-
MELLLANCh LIAXTepbl OCHOBHbIX paboumx npodeccuit, Takux
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Kak P n P03, a, Hanpumep, paboTHuku npodrpynnbl 3CI
nepeaBUrauch MeELLKOM.

HecMoTps Ha To uTo nepeMeLleHne Ha AM3eNeBO3e 3KO-
HOMMUT CcUnbl paboTHMKOB M CHUMaeT KMX 06NN YpOBEHb
YTOM/IEHWS 33 CMeHy, Takas Moe3fKa XapaKTepusyeTcs
BO3JEMCTBUEM 3HAUMTENBHBIX YPOBHEN LyMa M BUbpaumm,
a TaKe CBA3aHa C BAbIXaHWEM LLAXTEPaMU NPOAYKTOB He-
MOHOro CropaHusa au3enbHoro Tonuea [5]. Takum obpaso,
nepesBvKeHUe A0 paboyero Mecta BHYTPU LLAXTbl CONPOBO-
¥AaeTcs LONOSHUTENbHBIM BO3AEHCTBMEM BPeAHbIX (haKTo-
pOB Ha pabOTHWKOB: NpU NEpPEMELLLEHNN NELUKOM — TAKECTH
TPYAOBOro Npouecca, Npy WUCMosb30BaHUM AM3eNieB03a —
NMPOMU3BOACTBEHHOTO LLYMa, BUBpaLMK, XMMUYECKUX BELLLECTB.

YuntbiBas HEBO3MOXHOCTb MOMOSIHUTBL 3amac BOAbI
B LIaxTe, paboTHUKM B cpeaHeM bepyT ¢ coboii 1,22+0,44 n
BOAbI, YTO ABNAETCA HEOCTAaTOYHbIM M MOXET NPUBOAUTbL
K 06€3BOXMBaAHMIO NPY 3HAUUTENBbHBIX PU3NMYECKMX HArpy3-
Kax U BbICOKO/ TeMMepaType OKpYKatoLLeii cpeabl. 3Ta TeMa
HY}K[,AeTCA B AONOHUTENIBHOM W3Y4eHMH.

Kak cnepyeT M3 nonyyeHHbIX AaHHbIX O BbIPaeH-
HocTv BOM® Ha paboyem MecTe Mo oLeHKaM paboTHUKOB
pa3nuuHbIX npodeccuoHanbHbiX rpynn (cM. puc. 1), ca-
Mas BbICOKasl OLEHKAa YCTaHOBJIEHa B NpodeCcCUOHasbHbIX
rpynnax [P u MPO3, npuyém BeayLime Npou3BOLCTBEHHbIE
(aKTopbl BO3MOXHO PaHXMpOBaTb B MOPALKE YMeHbLUe-
Hus cpegHero 6anna (cpean BbIOPaHHbLIX YeTbIPEX Mpo-
deccuoHanbHbIX rpynn) cnegywowmm obpasom: ANOL
(3,4 6anna), TAKecTb TPYAOBOrO Npouecca (3,4 banna), wym
(3,3 banna), MuKpoknmMar (3,1 banna), BUbpaLMa NoKanbHas
(2,9 banna), HanpsxEHHOCTb (2,9 6anna), obLias Bubpaums
(2,6 6anna), xummueckuii paxtop (2,2 banna).

MonyyeHHble AaHHbIE YaCTMYHO COTNACYOTCA C pesysb-
Tatamu COYT Ha paboumx MecTax OCHOBHbIX nmpodeccuo-
HaNbHbIX PYNM LIAXTEPOB, 3aHATLIX NOA3EMHOI A06bIYei
yrns, aHanu3 Kotopblx npoBeaéH B ctatbe U.B. byxtusposa
1 coasT. [10]. CornacHo faHHLIM 3TOr0 UCTOYHUKA, K YnCITy
npodeccuit Hambonee BbICOKOr0 NpodeccMOHaNbHOMO pU-
cka otHocsTt [P n P03, BeaylmmMmn Npom3BoACTBEHHBIMM
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(haKTopaMmn SBNAIOTCS TAKECTb TPYAOBOr0 NpoLecca, LWyM
n ANOL.

[laHHble ompoca bbinn Takke conocTaBneHbl ¢ MHbOp-
Maumen o knaccax ycnosui Tpyaa (KYT), ycTaHOBNEHHbIX
Ha paboumnx Mectax paboTHMKOB Mccnepyemoi LaxTbl Ke-
MepoBcKon obnactu no pesynbtatam COYT. [lna nposege-
Hust cpaBHeHua KYT 6bian npuBefeHbl K COOTBETCTBYHOLLEH
bannbHoi LWKane (6ann COYT): «dakTop He aeHTUDULMPO-
BaH» — 1 6ann, ycraHoBneH KYT 2 — 2 6anna, KYT 3.1 —
3 6anna, KYT 3.2 — 3,5 6anna, KYT 3.3 — 4 6anna, KYT
3.4 — 4,5 banna, KYT 4 — 5 bannos.

PesynbTatbl conoctaeneHus npuBefeHsbl B Tabn. 3 u 4.
Oakropbl, ans kotopeix KYT no pesynstatam COYT 1 cyobek-
TUBHbIE OLIEHKM PabOTHUKOB CTATUCTUYECKM 3HAUMMO pasnu-
yatotcs (p <0,05), BbiaeneHbl cepbiM. DakTopbl, 415 KOTOPbIX
3HaueHne p-Kputepusi bbIN0 HE3HAYUTENIBHO OTKIIOHEHHBIM
ot 0,05, BbigeneHb! KypcuBoM.

B cootBetcTBUM € Tabn. 3, P03 oueHnnm Bo3peiicTaue
XMMnyecKoro ¢aktopa Bbiwe, YeM COYT (KYT 3.1 BMecto
KYT 2). 3CI ouennnm Bo3penctaue AN®[, Bbiwe, yem COYT
(KYT 3.1 BMecto KYT 2). lNorpaHnyHoe 3HaueHue cTaTucTuye-
cKoi 3HaummocTu (p=0,047) yKasbiBaeT Ha To, yto P MoryT
oueHuBaTb Bo3gencteue AMNDL Huxe, yeM COYT (KYT 3.2
BMecTo KYT 3.3). CybbeKTuBHbIE OLEHKM BO3LENCTBISA LyMa
ANa Bcex rpynn paboTHUKOB COBMaAaloT C pe3ynbraTami,
nosyyeHHbIMM B pamKkax COYT. @akTtop obuiedt BuGpaLmm
He Obin naeHTMduuUMpoBaH B pamkax COYT, TaK KaKk Ha pa-
0oumnx MecTax pabOTHUKOB BbIOPaHHLIX NPOQECcCMOHANbHBIX
rpynn oTCyTCTBOBAaNO MPOM3BOACTBEHHOE 0boOpynoBaHue,
ABNAIOLLEECH MUCTOYHWUKOM obLieit Bubpaumn. TeM He Me-
Hee 3ToT (aKTop Obin MAEHTUPULMPOBaAH PaboTHUKaMK, TaK
KaK OHM UCMbITbIBAIOT Ha cebe ero BO3AeNCTBME BO BpeMS
nepeaBuKeHUs No LwaxTe Ha Au3enesose. 0cobyio BbIpaeH-
HOCTb 06wien Bubpaumn otMetunu MPO3 u MNP, ansa KoTopbix
nepedBUXEHNe HA [U3ENeB03e SBMIAETCA OCHOBHBIM CMOCO-
bom pocraBkm fo paboyero MecTa.

B cootBetcTBMM C Tabn. 4 ACM naeHTMdMUMpOBaNM Ha pa-
Bounx MecTax NoKanbHylo BUOpaUMio, MPUYEM He OTMETUIH

Ta6nuua 3. CpaBHeHMe BbIpaXeHHOCTY BpeHbIX U (M) ONacHbIX MPOMU3BOACTBEHHLIX HaKTOPOB MO AaHHLIM CyGbEKTUBHOM OLIeHKU PaboTHUKOB U pe-

3y/bTaTOB CMeLManbHOi OLEeHKM YeioBuiA Tpyaa (Yactb 1)

Table 3. Comparison of the severity of hazardous and/or harmful occupational factors according to workers’ subjective self assessment and results of the

special workplace assessment (part 1)

XuMmnueckuit aktop Anop LLym Bubpauws obuias
Mpodrpynna | ¢p g3 | Gann cp.B3. | bann cp.B3.| bann cp.B3.| bann
6ann | cOVT | PV |G | covr | PO | Gann | covr | POV | Gann | coyr | PVale
Jcn 2,05 2 0,763 3,17 2 <0,001 3,05 3 0,766 2,06 1 <0,001
P03 293 2 0,001 3,64 35 0,576 3,58 35 0,733 327 1 <0,001
ne 1,96 2 0,836 3,55 4 0,047 3.45 35 0,829 323 1 <0,001
PN 1,97 2 0,865 3,25 3 0,235 3,21 3 0,344 1,97 1 <0,001

IMpumeyarue. 3CM — 3nekTpocnecapu nop3emHble; MPO3 — ropHopabouve ouncTHoro 3abos; NP — npoxogumky; MPI — ropHopaboumne noasemHble;
COYT — cneumanbHast oLieHKa ycroBuid Tpyaa; ANM — aspo3oim npenMyLLeCTBEHHO GUOPOreHHOro AeNCTBIS; cepbii hoH — daKTopbl, A7s KOTOPbIX
KJacc ycnoBumi Tpyaa no pesynbTataM COYT 1 cybbeKTUBHbIE OLIEHKM PabOTHUKOB CTATUCTUYECKM 3HAUMMO pasnnyaiotcs (p <0,05); kypcve — (akTopsl, ANs

KOTOPbIX 3HaYeH1e p-KpUTEpHst BbII0 HE3HAUUTENBHO OTKITOHEHHBIM oT 0,05.
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Ta6nuua 4. CpasHeHue BbIPAKEHHOCTY BPEAHbIX U (W) ONacHbIX NPOM3BOACTBEHHbIX HAKTOPOB N0 AaHHBIM CYGBEKTUBHON OLIEHKN PaBOTHUKOB W pe-

3yNbTaTOB CMeLMasnbHOiA OLEHKM YCIoBMIA TpYAa (YacTb 2)

Table 4. Comparison of the severity of hazardous and/or harmful occupational factors according to workers’ subjective self assessment and results of the

special workplace assessment (part 2)

Bubpaums nokanbHas MwKpoknuMmar TsokecTb TpyAa HanpskeHHocTb Tpyna
Mpodrpynna cp.B3. | 6amn cp.B3. | Gamn p.B3. | 6ann cp.83.| Gamn
bann | covt | PV | Gann | covr | PN | Gann | coyt | PYVRNE | Gapn | coyr | P-value
3acn 1,95 1 <0,001 2,89 3 0,466 291 35 <0,001 2,62 2 <0,001
rpo3 3,54 3 0,053 314 3 0,602 3,54 35 0,899 3,19 2 <0,001
np 4,00 3 <0,001 334 3 0,065 387 35 0,068 3,26 2 <0,001
ren 2,00 2 1 2,83 3 0,418 3,33 35 0,462 2,66 2 <0,001

Mpumeyarue. 3CMN — 3anexTpocnecapu nog3emHble; P03 — ropHopaboumne ounctHoro 3abos; MP — npoxogumkm; TP — ropHopaboune noa3eMHble;
COYT — crieumanbHas oLieHKa YCnoBuiA TpyAa; cepbii hoH — haKTopsl, Ans KOTOpbIX KIace ycnoswiA Tpyaa no pesynstataM COYT v cybbeKTMBHbIE OLLEHKM
PaboTHWKOB CTATUCTUYECKM 3HaUMMO pasnnyaiotcst (p <0,05); KypcB — daKTopbl, NS KOTOPbLIX 3HauYeHWe P-KpUTepKs BbI0 HE3HAYNTENBHO OTKIOHEHHBIM

ot 0,05.

BO37,e1CTBUE 3TOr0 aKTopa Kak BpeaHoe. [P oueHnnm Bo3-
AelCTBME JIOKaNbHOW BUOpaLMM 3HAuUMTENbHO BbILLE, YEM
COYT (KYT 3.3 Bmecto KYT 3.1). OueHku MMKpoOKIMMaTa
B pamkax COYT B LesioM coBnanu ¢ CyOBbEKTUBHON OLIEHKOM
paboTHukoB. 3CI1 oueHnnmn TaxecTb Tpyaa Huxke, vyem COYT
(KYT 3.1 BMecTo KYT 3.2), 4to BnocneacTemm Obiio oTpaxe-
HO W B ApYrvx OTBeTax Ha Bonpockl. HanpseHHoCTb TpyAa
oLieHeHa BceMu npodeccuoHanbHbIMY rpynnamm paboTHUKOB
Bbiwe, yeM COYT (KYT 3.1 Bmecto KYT 1), uto MoxeT bbiTh
06ycnoBieHO OrpaHWYeHHOCTbI0 MOKa3aTeneil HanpsXkKEH-
HOCTU TpyAa, oueHuBaeMblx B pamkax COYT. O HepooueH-
Ke HanpsxeHHocT Tpyaa npu COYT waxTtépoB roBopuioch
B paccMaTpuBaeMoM uctouHuke [10].

Cpefm UCTOYHUKOB LUYMa, KOTOPbIE YKa3aHbl PECNOHAEH-
Tamu, NPUCYTCTBYET KaK OCHOBHOE, TaK W BCMOMOraTesibHoe
TexHonornyeckoe obopynoBaHue, YpOBEHb LUYMa KOTOPO-
ro MOXeT He oueHMBaTbCs B pamKkax COYT, ecnu TpynoBas
(yHKUMSA paboTHMKa HaMpsAMYI0 He CBSA3aHa C MPUMEHEHMEM
3Toro obopyaoBaHus.

Mpu MHTepnpeTauMy OTBETOB HA BOMPOCHI O 3aMblIEH-
HOCTW TaKe CNefyeT Y4MTbIBaTb, YTO HOLUEHUE CPELCTB
WHOVMBUAYaNbHOW 3aLLUMTbl OPraHOB [bIXaHWUS CYLLECTBEHHO
3aTPYLHAET AblXaHWe, 0COBEHHO NpU BbINOSHEHUU TAXKENbIX
u3anyecknx paboT, u3-3a Yero paboTHUKM YaCcTO BbIHYXAE-
Hbl peHebperaTb X MCMONb30BaHWEM, HapyLas TpeboBaHus
TexHuKu b6esonacHocTu. MoatoMy npuMeHeHne paboTHUKaMm
CPeACTB MHAMBMAYANbHOW 3aLLMTHI OPraHoB [bIXaHWs MOXKET
CBULETENbCTBOBATb O KpaWHel CTEMeHW 3arps3HEHHOCTH
BO3/YLUHOM Cpeabl.

Macca obopygoBaHua, YKasaHHOro paboTHWKamu
npu onucaHuu Haubonee GU3UYECKU TSKENLIX OMepaLuid,
MOXKET BapbupoBaTb OT HECKONbKUX [AeCATKOB (deTanu
KoHBeiiepa CP-70) no coTeH KumorpamM (ruapaBnmyeckue
npu3aboiiHble CTOWKM, ras30Bblii CenapaTop, KOMMJIEKC-
Hble pacnpefenuTeNibHble YCTPOICTBA, MeXaHWU3UPOBaHHbIE
Kpenu). HecMoTps Ha To YTO LWIAxXTEp NpyW BbIMOSHEHUM pa-
BoT Mor He NepeHOCUTb BbILIENEPEUUCTIEHHBIE TPY3bI, CO-
XpaHsnacb HeoOX0AMMOCTb TONKaTb M NPUAEPKMUBATL WX,
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yTo 06ycnoBNMBaN0 3HauuTesbHbIE CTATUNECKUE HArpy3KW.
Wx namepenne — npegmet byaywmx nccneoBaHui.

MonyyeHHble pesynbTaThl B paMKax OMpOca 0 MUKPO-
KMMaTte MOryT CBUAETENbCTBOBAaTb 00 OTKNIOHEHMW TeM-
nepaTypbl U CKOPOCTW [BUXEHMS BO3AyXa OT AOMYCTUMbIX
3HaYeHWN Kak B CTOPOHY Bbille JOMYCTUMOr0 AuUana3oHa,
TaK M HUKe Hero. Hanunume cKkBO3HAKOB, 0bycnoBneHHoe
NPOBETPUBaHNEM BbIPabOTOK HarHeTaTeNbHbIM CrMocoHoM
MPY NOMOLUM MOLLHBIX BEHTUNIALMOHHBIX YCTaHOBOK, MOBbI-
LaeT CTeneHb BpeJHOCTM paboT no napameTpaM MUKpo-
KnuMara. Tak, npu CKOpocTu AsueHus Bo3ayxa ot 0,26
no 4 wM/c, TeMmnepaTypa Bo3fyxa YcTaHaBNMBAaeTCA
Ha 2—4 °C Bblle MMHUMaNBLHO [OMYCTUMOK, a NPU CKOpOCTU
bonee 4,0 M/c cTeneHb BpeJHOCTU YCIOBUIA TPYAA YBEINUU-
BAeTCA Ha OfHy cTeneHb. OwylieHns paboTHUKOB, BoCMpU-
HAMAIOLLMX MUKPOKITMMAT KaK OX/aAaloLiuid, cuaeTeNb-
CTBYIOT O TOM, UYTO [OJIKHbIE PerniaMeHTbl NOALEPIKaHNA ero
napaMeTpoB B LUAxTe MOryT He cobmoaaThes.

OzpaHuderus uccnedosanus. B uccnefoBaHun npoaHa-
NIM3MPOBaHbI pe3ynbTaTbl aHKETUPOBAHUA TOJTbKO Ha 0JHOM
NpeLnpuATUs, B OTAENBHOM PEFYOHE, C ONPeAEeNEHHbIMU YC-
NoBMAMM [00bIYM YA U 0COOEHHOCTAMM KNIMMaTa peruoHa
(2024 r.). AHKeTUpOBaHWE NPOACIIIKAETCA Ha APYTMX LUAXTax
PoctoBckon, MypmaHckoin u KemepoBckoii obnacten, pe-
3ynbTaThl NnaHupyetcs onybnukoatb B 2026 T.

3AKJTIOYEHUE

MpoBeaéHHas paboTa MoKasana BbICOKYI 3HAYUMOCTb
aHKETHOro onpoca paboTHWKOB, 3aHATLIX MOA3EMHON A0-
Oblueid yrns, NOCKOMbKY YCNOBUA UX LeATeNbHOCTU Maso-
AOCTYMHbI AN 0OBEKTUBHOM OLIEHKU W TLLATENbHOro Npo-
BeneHust COYT u nponssoacTBeHHoro KoHTpons. Kpome Toro,
YYET MHeHWs paboTHUKOB 06 0COBEHHOCTAX YCNOBMIM TPyaa
HeobxoauM npu naeHTduKkaumm BOM® Ha paboumx MecTtax
npu npoBeneHum COYT 1 oLeHKe NpodeccMoHanbHOro prcKa.

MonyyeHHble pe3ynbTaThl NpeACTaBAAIT  HayYHbIN
W NPaKTUYECKUI MHTEPEC, TaK KaK COLEepIKaT COBPEMEHHbIe

17816/humeco685787



515

OPUIMHATTIBHOE VICCIEOOBAHME

AaHHbIE 0 peanbHO UAEHTUDMLMPYEMBIX BPEeAHbIX NPOU3BOA-
CTBEHHbIX (hakTopax Ha paboumx MecTax, BbISIBIEHHbIX pas-
JMYHBIMM NpodecCMOHabHBIMM FpyNNamMu WaxTepos. B uc-
cnefoBaHuM 060CHOBaHA BaXHOCTb NEPCOHU(ULMPOBAHHBIX
06LLErMrneHMYeckmnx M MeMKo-bronormyeckux npodunak-
TUYECKUX MEPONPUSATUI ANS CHUKEHWSA YCTPaHUMBIX Npodec-
CMOHaNbHBIX PUCKOB, BbIOOpa NMPUOPUTETHBLIX HAMNPaBNEHUI
MPEBEHTUBHOMN paboThl.

PesynbTathl MCCneAoBaHMA MOTYT BbITb YYTeHbI NpU CO-
CTaB/IEHMM NpOrpaMM OLIEHKM NpOdeccUoHanbHOT0 PUCKa,
COYT 1 npon3BOACTBEHHOTO KOHTPOJIA U OLEHKE UX pe3ynb-
TaTOB, OPraHM3aLKy TeXNpoLLeccoB, pa3paboTke KOMMIEKCOB
NPOGUIAKTUYECKUX MEPONPUSATHIA, B TOM YMCIIE HA3HAYEHUSX
MOCNeCMeHHOW (u3noTepaneBTUYECKON peabunutauum, pe-
JKMMOB TpyAa U OTAbIXa pabOTHMKOB MCCNEAOBaHHbIX Mpo-
deccuoHanbHbIX rpynn, onpefeneHns OnTUMasbHOM Npo-
LO/KUTENBHOCTM paboyeii CMeHbI, HeLleNW, a TaKIKe B Lensx
COBEPLLEHCTBOBAHNA MeAMLIMHCKMX OCMOTPOB, (hopMMpoBa-
HWSA TpyNn pUcKa paseuTus NPodeccMoHaNbHbIX U XPOHUYe-
CKUX HeMH(hEKUMOHHBIX 3ab0NeBaHuil.

NO0NOJIHUTE/IbHAA UHOOPMALIUA

Bknap aBtopoB. E.B. 3ubapeB — KoHLENUMA 1 Au3aitH UCCnefoBaHus,
pa3paboTka onpocHoi dopMsl, pefakTupoBaHue TekcTa; C.M. Boctpuko-
Ba — cbop ¥ aHanu3 NnTepPaTypHbIX UCTOYHMKOB, HaNMCaHWe TEeKCTa, pe-
naktupoBaHue ctatby; O.K. KpaBueHKo — pa3paboTka onpocHoi GopMbl,
aHanu3 4aHHbIX, HanucaHWe 1 pefakTuposanue TekcTa; A.K. beccoHoBa —
pa3paboTka onpocHoi GopMbl, CHOp M aHanW3 aHHbIX, HanucaHve 1 pe-
JakTupoBaHue Tekcta, C.M. HukoHoBa — cbop v aHanu3 AaHHbIX, Hanu-
CaHvie TeKcTa. Bce aBTOpLI MOATBEPXK/AAIT COOTBETCTBYE CBOETO aBTOPCTBA
MeXayHapoaHbIM kpuTepusiM ICMJE (Bce aBTOpbI BHECNW CYLLECTBEHHBIN
BK/aA B pa3paboTky KOHLLeNUMM, NPOBEAEHWS UCCef0BaHs W NOLrOTOB-
Ky CTaTbW, MpoYnM v o40bpuin GrHaneHylo Bepcviio nepes nybavkaLmen).
JTHyeckas aIkcnepTusa. [lpoBefeHne vccnefoBaHuA ofobpeHo no-
KarnbHbIM 3TyeckuM komutetoM OTBHY «HayuHo-uccnepoBatensckmit
WHCTUTYT MeauuuHbl Tpyaa uM. akan, H.®. W3meposa» (npotokon N2 5
ot 02.08.2023).

Cornacue Ha ny6amkaumio. Bce yyacTHUKM nccneoBaHus A06poBOIEHO
noAanvcany GopMy MHHOPMMPOBAHHOTO COTIacKs A0 BKIYEHUA B 1cCre-
[0BaHve.
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UcTounuku dmHancuposanus. OTcyTCTBYIOT.

PackpbiTve UHTepecoB. ABTOpbI 3asiBNIsIOT 06 OTCYTCTBUM OTHOLLIEHWIA, fie-
ATENBHOCTY W MHTEPECOB 3a NOCIeAHME TPW FOAA, CBA3AHHbIX C TPETbUMM
NMuaMm (KOMMEPYECKUMM W HEKOMMEPYECKUMM), MHTEPECH! KOTOPLIX MOTyT
BbITb 3aTPOHYTHI COAEPIKAHWUEM CTATbY.

OpuruHanbHocTb. [lpy co3fanny HacTosLLe paboTbl aBTOPLI He UCMob-
30Banv paHee OnybMKOBaHHbIE CBeAEHWS (TEKCT, MAIOCTPALIMK, AaHHbIE).
HocTyn K AaHHBIM. PeJaKLMOHHas MOMMTUKA B OTHOLLIEHUW COBMECTHOTO
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LIMOHHOM KONMErun U HayuHbIA peiakTop U3naHus.
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