
156 ISSN 2071-2227, E-ISSN 2223-2362, Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu, 2021, № 2

© Gendler S. G., Tumanov M. V., Levin L. Yu., 2021

UDC 614 https://doi.org/10.33271/nvngu/20212/156

S. g. gendler1,
orcid.org/0000-0002-7721-7246,
M. V. Tumanov1,
orcid.org/0000-0003-3795-1005,
L. yu. Levin2,
orcid.org/0000-0003-0767-9207

1 – Saint Petersburg Mining University, Saint Petersburg, 
Russian Federation, email: gendler_sg@nuos.pro
2 – Mining Institute of the Ural Branch of the Russian Acade
my of Sciences, Perm, Russian Federation

pRIncIpLeS fOR SeLecTIng, TRAInIng And MAInTAInIng SKILLS 
fOR SAfe wORK Of peRSOnneL fOR MInIng IndUSTRy enTeRpRISeS

purpose. To reduce the risks of accidents and injuries on the basis of vocational selection of the stuff for work in the mining 
industry, as well as training and maintaining their skills of safe work.

Methodology. To solve the problems considered in the article, the following were used: analysis of information from scientific 
and technical sources on the influence of psychophysiological factors on occupational injuries; correlationregression analysis of 
statistical data on occupational injuries; experimental research on efficiency of miners’ work in laboratory and mine conditions at 
various physical activities.

findings. The article substantiates the role and necessity of conducting professional psychophysiological selection procedures 
for mining workers, monitoring their functional state. The methodology of professional psychophysiological selection procedures, 
innovative training and behavioral audit is proposed in order to increase the injury protection of workers. Innovative ways of train
ing and maintaining the safe working skills of miners are explored. The role of modern gadgets with installed applications for as
sessing the severity of physical work in terms of heart rate is investigated.

Originality. The novelty of this study is to substantiate a comprehensive approach to the preventive precautions against occu
pational injuries in the mining industry at the stages of personnel selection, training and further control of the consequences of 
production activities.

practical value. Principles are developed for selecting, training, and maintaining skills for the safe work of personnel for the 
mining industry.

Keywords: human factor, functional state, professional selection, personnel training, injury risk, accident prevention, behavioral audit

Introduction. Ensuring workplace safety requirements 
during production activities is one of the priority tasks for 
many countries. The efficiency of production and the eco
nomic indicators of products largely depend on the successful 
solution of issues of ensuring labour safety and reducing in
dustrial injuries. Neglect or insufficient attention to health and 
safety issues, in addition to technical and economic damage, 
can lead to serious social impact.

Labour safety problems are most relevant for the mining 
industry enterprises, which, in most cases, are classified as haz
ardous production facilities. If the risk of industrial injuries, 
calculated as the ratio of the number of injuries per year to the 
total number of workers, is taken as an indicator of occupation
al safety then the risk of injuries for the mining industry exceeds 
the average risk for other industries in Russia by 4–5 times.

Reducing the risk of industrial injuries is possible with the 
integrated use of selection, training and maintenance of skills 
for safe work of personnel in conditions with hazardous and 
harmful environmental factors and the production process. In 
the overwhelming majority of cases, the occurrence of danger
ous situations leading to injuries is associated with insufficient 
prompt response to their causes, which determines the need to 
identify such qualities as responsiveness, mental stability, and 
efficient response in workers.

In the absence of such qualities, it is necessary to develop 
them in future workers as a result of the training process or on 
special simulators, or in conditions close to the working. An
other side of the prevention of injuries is the implementation 
of operational control of the labour activity of miners at all 
stages of the production process.

The urgent problem of ensuring the safety management of 
the mining industry in Russia, preserving the health and lon
gevity of miners should be solved based on modernisation of 
standard technologies for their professional selection, training 
and maintaining skills for safe work. Ensuring a basic level of 
safety in the daily activities of miners is a prerequisite for 
maintaining high efficiency in the mining industry. The main 

task of safety management in the mining industry should be 
considered the prevention of accidents and injuries, the main 
cause of which is the socalled “human factor”, defined as a 
set of individual properties and qualities of a person, mani
fested when interacting with mining systems in specific work
ing conditions.

Literature review. Minimising the risks of industrial inju
ries and occupational diseases requires the creation of safe 
working conditions, the concept of which is closely related to 
the concept of “safe work” (activity). Safe work can be repre
sented as a purposeful production activity to perform work 
functions with the condition of observing safety rules and hav
ing a low probability of developing acute and chronic health 
disorders of the employee. Consonant, but not identical ideas 
are considered in the paper by A. Ray and D. Proven [1]. The 
authors state: “The work of ensuring security consists of ac
tivities carried out in organisations whose purpose is the man
agement of security. Safe work is different from operational 
work, which directly achieves the main objectives of the or
ganisation. Safe work also differs from “occupational safety”, 
which consists in preventing injuries and unfavourable work
ing conditions”.

In a number of studies [2, 3], the permanent problem of 
preserving occupational health and longevity, as well as a high 
level of working capacity of persons exposed to a high risk of 
exposure to extreme environmental factors in the process of 
daily activities, is highlighted [4, 5]. This is due to the fact that 
the number of victims of various social, natural, and man
made disasters does not tend to decrease, but exists at a high 
level and the importance of the security problem does not di
minish [6, 7].

At present, there is a clear understanding that personnel 
safety problems are not only of narrowly specialised impor
tance in the labour protection system [8, 9]. It is the integrated 
system of ensuring production safety, taking into account close 
attention to the various characteristics of the “human factor”, 
that is the key element that creates a competitive advantage for 
modern companies. Since considerable savings in financial re
sources can be achieved by reducing the severity and frequency 
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of injuries sustained at workplaces, and improving safety of 
working conditions serves as a reliable guarantee of reducing 
the number of accidents [10, 11].

Methods. The initial materials used in the study were ad
opted based on Rostechnadzor statistical data on labour pro
tection and industrial safety in the mining industry, including 
the functional characteristics of miners when performing pro
duction operations in mine and laboratory conditions.

A set of methods was used in the study, including the anal
ysis of information from scientific and technical sources on the 
influence of psychophysiological factors on industrial injuries; 
correlation and regression analysis of statistical data on indus
trial injuries. In addition, such special methods were applied as 
modelling, questionnaire, interviewing, experimental studies 
on the efficiency of miners in laboratory and mine conditions 
under various physical loads. In addition, system analysis and 
comparison were used. The methodological basis was the pro
posed integrated safety management system, taking into ac
count the “human factor” as a backbone. The activities of the 
proposed system consist of successively applied modules:

 selection of personnel based on the criterion of neuro
psychic stability;

 conducting training in safe methods of activity with con
trol of effectiveness and regular training;

 monitoring of heart rate (HR) and behavioural safety au
dit taking into account the place, time and type of activities 
that exceed the normative indicators.

Results. The main task of managing the safety of the min
ing industry should be considered the prevention of accidents 
and injuries, the main cause of which is the socalled “human 
factor”. The human factor is defined as a set of individual 
properties and qualities of a person, manifested when interact
ing with mining systems in specific working conditions. The 
management of “human factor” should be based on the analy
sis of the “personality factor” dynamics at various stages of 
production activity. That is, identification of the necessary 
psychophysiological qualities when hiring personnel, during 
continuous training of miners, and also the organisational and 
technical consequences of its impact on the safety of labour 
process.

Analysis of accidents and injuries in the mining industry in 
Russia shows that the “human factor” should be considered 
their main cause, as a factor of the totality of individual prop
erties and qualities, manifested when interacting with techni
cal systems in specific working conditions [12, 13]. A whole 
range of production factors constantly affect the personnel of 
the mining industry during their daily professional activities, 
contribute to unfavourable changes in the functional state of 
workers, causing tension in the regulatory systems, causing 
overwork and thereby reducing the reliability of personnel, 
contributing to the occurrence of traumatic situations at vari
ous stages of production activity.

At the same time, it was found that one of the main causes 
of injury of workers in the mining industry is disruption of 
technological processes. The causes of injuries and accidents 
are distributed according to the data of the regulatory authori
ties as follows:

 27 % – violations of production technology;
 27 % – incorrect work organisation;
 18 % – ineffectiveness of production control;
 18 % – violations of labour discipline;
 10 % – low level of knowledge of the safety regulations 

and rules.
Thus, the main measure for increasing the level of indus

trial safety at coal enterprises is to increase the role of pro
duction control. That is, responsibility for the state of indus
trial safety of all sections of the production process – from 
top managers to direct executors [13, 14]. A systematic review 
of lost time injuries (LTI) in the US mining industry has 
shown that predictive factors for LTI include: slips and falls, 
electrical injuries, unsafe application of mining equipment, 

work in underground mines, age and professional experience 
of worker [15].

The professional activity of specialists in the mining in
dustry is associated with increased neuropsychic workloads 
and stress. A decrease in the level of neuropsychic regulation 
due to fatigue and overwork leads to asthenic manifestations. 
As a result, the capabilities of the main regulatory systems de
crease, reducing the level of the body’s functional reserves. 
Changes in the functional state of the body are early predictors 
of the tension of the body’s regulatory systems in the process of 
intense and responsible professional activity performed with 
proper quality. It is early diagnosis and quick restoration of the 
physiological reserves of the body that can significantly im
prove the labour safety and is a leading factor in ensuring reli
ability of professional activities in the mining industry. A tar
geted complex effect on a person to increase safety can be 
achieved by various preventive measures. Such measures in
clude: unscheduled instructions, additional training in the 
regulations and rules of safe work underground, additional 
psychological trainings to develop the skill of safe behaviour in 
a hazardous environment.

According to S. G. Gendler and A. M. Grishina [16], one 
of the main factors affecting the level of injuries and accidents 
is the work experience (Fig. 1), which shows correlation de
pendence of the risk of general injuries and work experience 
based on data on industrial injuries and accidents at SUEK
KUZBASS JSC for the period 2008–2017.

One of the reasons for the high level of injuries at the be
ginning of production activity is the personnel’s low qualifica
tions due to the lack of stable skills for performing under
ground work. At the same time, one year of production activ
ity, as a rule, is enough to acquire the required qualification 
level, which guarantees the mastering of the profession [16]. 
According to the study, the individual psychophysiological 
characteristics of miners can and should be taken into account 
even before the start of production activities, at the stage of 
personnel selection.

Thus, it becomes obvious that many violations of safety 
requirements at the workplace are partially related to the fact 
that the influence of the “human factor” is associated with in
dividual differences in the workers’ reactions to similar or 
identical environmental factors. It is the individual differences 
in basic physiological indicators that largely determine the fol
lowing: in the same working conditions, the level of functional 
state, efficiency and safety of work, work capacity in people is 
not the same. Therefore, there are differences in the state of 
socalled practical (professional) health.

Substantiation of the requirements for the personnel selec-
tion in the mining industry. Working underground requires spe
cial attention to health and safety management. One of the 
methods to improve the reliability and safety of personnel in 
mines is professional selection procedures. Unfortunately, 
there is evidence that professional selection is formal in nature 
and does not take into account the technical features of mining 
and the type of activity (specialty) of the worker, i. e., environ

Fig. 1. Dependence of the risk of injury of miners on the length 
of employment
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mental conditions external to the employee that impose spe
cial requirements on the level of occupational health and pro
fessional suitability.

According to study by G. V. Kozlova [17], carried out in 
SUEKKUZBASS JSC, about 15–18 % of employees of this 
subdivision of SUEK JSC, due to their psychophysiological 
qualities, perform their work duties with great psychoemo
tional stress; 6–11 % of employees of the enterprise do not 
able to comply with applicable regulations and safety rules in 
dangerous situations. Thus, the results of testing the miners 
using the mine escape breathing apparatus showed the follow
ing. Due to the lack of proper breathing skills in dangerous 
situations, 57 % of the tested miners ended the resource of the 
escape apparatus prematurely; 23 % of miners stopped testing 
due to the appearance of negative sensations.

The organisation of the professional psychophysiological 
selection system should be based on the principles of complex
ity, objectivity, and dynamism of studying the physiological 
and regulatory systems of the human body, as well as individu
ally personal characteristics in various working conditions. In 
this case, a significant role is assigned to assessing the reliabil
ity of the nervous system, which performs a regulatory func
tion in the body and the characteristics of the individual’s 
mental development.

The experience of the provision of medical and psycho
logical assistance to military personnel in extreme working 
conditions indicates the possibility of identifying a number of 
areas, the implementation of which allows successfully solving 
the problems of preserving the health of miners [18]. This in
cludes: a psychophysiological forecasting of the health of min
ers and the identification of the socalled “high risk” group, 
i.e., persons with low indicators of the adaptive potential of the 
personality, high anxiety, and a low level of neuropsychic sta
bility; optimal distribution of persons with different levels of 
neuropsychic stability; training of selected specialists in safe 
working skills, support of the professional activities of miners 
by monitoring the physiological indicators of workers’ health.

Therefore, it is possible to form groups of miners accord
ing to the criterion of neuropsychic stability and reliability. 
Here, the 1 st group will be represented by persons with the 
highest indicators of neuropsychic stability (NPS), while indi
vidual characteristics allow considering them as candidates for 

leadership positions. The 2 nd group is represented by candi
dates with high levels of NPS, suitable for work with a high 
level of injury risk. The 3 rd group has an insufficient level of 
neuropsychic stability and can be involved in auxiliary units 
with a low risk of injury. Persons referred to the last, 4 th group 
are not recommended for the mining activity, since they have 
pronounced symptoms of neuropsychic instability with a high 
risk of disruption of labour discipline and injury.

Psychophysiological forecasting of the occupational health 
of miners can be represented as a set of measures aimed at as
sessing the level of some individual and personal characteris
tics of miners. Such characteristics determine the possibility of 
successful adaptation to the working conditions (including 
extreme conditions) and, therefore, determine the risk of de
veloping traumatic injuries, diseases and decrease in the effi
ciency of professional activity. This measure is carried out at 
almost all organisational stages and concerns the determina
tion of the level of neuropsychic stability. It is necessary to in
volve labour protection specialists and medical advisors in the 
implementation of this measure.

Thus, a systematic approach to substantiating the selection 
principles should be based on an analysis of the relationship be
tween individual and personal characteristics, indicators of the 
functional state of the body and the level of occupational health 
of miners at various stages of work. The chosen methodology 
and principles of organization of activities allow solving the 
tasks of labour protection and contributing to the development 
of a comprehensive system of safety measures aimed at main
taining the health and professional longevity of workers (Fig. 2).

Control criteria should cover all stages of the workflow:
 selection and training of personnel in specific working 

conditions;
 control over the implementation of the production process;
 conducting periodic, as well as offschedule briefing on 

safety rules and regulations when working in underground 
conditions;

 increasing the motivation of workers to comply with safe
ty regulations;

 monitoring of the functional state of miners, followed by 
prompt correction of early deviations from the normal state;

 restoration of the physiological reserves of the body of 
miners.

Fig. 2. The main elements of the system of professional psychophysiological selection (PPS)
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It can be argued that professional training of safe work 
skills of miners (PTSWS) can be represented by three main 
stages: the first stage is represented by training to increase the 
level of readiness and competence to safely perform profes
sional activities in extreme conditions; the second stage is rep
resented by periodic professional trainings to maintain an ef
fective level of skills for safe work in extreme conditions; the 
third stage involves periodic behavioural monitoring to main
tain effective levels of safe work skills and behaviour in extreme 
conditions. The tasks of the first stage of the PTSWS include: 
teaching safe techniques for performing professional activities, 
developing motivation and skills for safe work, forecasting the 
effectiveness and safety of professional activities with the pre
sentation of recommendations for its optimisation (based on 
monitoring data of the functional state, testing and expert as
sessments). The tasks of the second stage of the PTSWS are 
represented by the development of stable patterns of profes
sional behaviour that provide a reserve of skills for safe work in 
everyday conditions, development of stable patterns of behav
iour and actions in extreme working conditions. The third 
stage of the PTSWS deals with the problem of optimal recruit
ment of miners based on the professionally important psycho
physiological qualities (Fig. 3).

Gendler S. G., Grishina A. M. and Kochetkova E. A. [16] 
have analysed the complex of motor actions from the stand
point of biomechanics. Based on the visualisation of reference 
motor skills, miners’ stable skills for performing technological 
operations have been developed. The visualisation of devia
tions from the standard actions of an expert with the necessary 
work experience allowed working out an innovative technolo
gy for quick and efficient training.

Kozlov G. V. [17] aptly notes that professional selection 
and training should include tests simulating an extreme situ
ation, when paramilitary mine rescue units or auxiliary res
cue teams have not arrived yet. The candidate’s task is to 
demonstrate the skills of effectively solving the assigned task 
in an emergency situation, including tests with an assess
ment of the miner’s performance with the escape breathing 
apparatus.

At the same time, the correspondence of the actual time of 
the miner’s work in the escape apparatus to the maximum 
time set by the manufacturer was taken as an indicator for as
sessing the performance of miners. One of the reasons for the 
premature operation of the resource of the device is the lack of 
experience of the miners in its correct use, i. e., lack of proper 
breathing skills [14, 17].

Primary prevention of injuries and illnesses among work
ers is the cheapest, as it may sound, way to ensure the preser
vation of human and financial resources of the state. The de
velopment of secondary prevention based on modern medical 
technologies has a steady tendency towards an increase in cost. 
The orientation towards tertiary prevention, aimed at the re
habilitation of sick persons, is socially, ethically and economi
cally less effective than systematic work in the field of primary 
(radical) prevention.

In the practice of workplace health and safety, it is quite 
relevant to study the primary health indicators, recognised by 
medical commissions as suitable for performing production 
activities. In this case, it is advisable to record direct indicators 
of physiological function before injury. Thus, it is possible to 
record critical changes in physiological indicators that indi
rectly indicate an increase in the risk of developing traumatic 
behaviour. The background values of various health parame
ters before injury and their unexpected changes may indicate 
that the employee is under the influence of workingenviron
ment factors that are inadequate to his functional capabilities.

For the purpose of the primary prevention of traumatic in
juries, it is advisable to predict the injury to a specific person 
based on the available data characterising his functional state. 
It is usually assessed by health indicators defining the physio
logical functions, the main of them is heart rate. Assessment of 
the functional state of an employee before injury is more effec
tive for the state and society, since it allows preventing injuries.

In all injured employees, in comparison with their non
injured colleagues, the recorded indicators of the functional 
state were significantly lower, which indicates the possibility of 
active identification and targeted implementation of preven
tive measures. This allows carrying out the primary prevention 

Fig. 3. The main elements of the system of professional training of safe work skills (PTSWS)
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of injuries of personnel with identified deficiencies in the indi
cators of the functional state. At the same time, people who 
consciously choose a healthy lifestyle, control their health 
level and are engaged in active prevention prefer to use simple 
and accessible technical systems for monitoring the functional 
state in terms of heart rate.

One wellstudied metric is heart rate variability (HRV). 
Modern gadgets with installed applications perform a simple 
analysis of the signals from the heart into a variety of useful 
data on the functioning of the body, on which conclusions are 
drawn about the work of central and autonomic regulation. 
The use of this indicator began in the 1960s with the beginning 
of the era of manned astronautics. It was developed as a re
mote noninvasive way to measure the influence of stress on 
the body’s regulation system, to assess the functional state, the 
risk of developing pathological processes and other parameters 
during telemetric monitoring of a person’s state and their per
formance in space flight. At the same time, it is known that the 
limits of heart rate change are the main physiological criterion 
for the severity of physical work at its individual stages. Accor
ding to the magnitude of changes in values observed during 
work, four categories of changes in physiological indicators 
(primary health indicators) are established: small, moderate, 
severe, very severe (Table 1).

In addition to physiological parameters of severity and in
tensity of the work performed, a complex of symptoms of fa
tigue can be recorded, expressed in points. The response of the 
heart rate to the work performed and its comparison with the 
severity of subjective signs of fatigue can be used to substantiate 
work and rest regimes as preventive measures aimed at reduc
ing the level of injuries and occupational diseases of specialists.

The functional state of the human body is a systemic re
sponse of regulatory systems, psychophysiological and physi
ological functions that ensure the effectiveness of specific pro
fessional activities. The functional state is the result of a com
plex systemic reaction of the human body, dynamically chang
ing in the process of regulation of their labour activity and due 
to the interaction of the functional systems of the body. Thus, 
the information provided by heart rate indicators is a reliable 
predictor of the development of premorbid conditions even 
before the onset of a disease or injury.

The personal heart rate monitoring system includes a chest 
strap that records your heart rate and the Polar Beat smart
phone application. Cell phones, photo, video and audio 
equipment, with the exception of specialpurpose equipment, 
are not allowed into the mine. Therefore, the sensor is at
tached directly to the body of an employee in the mine, and 
control from a smartphone is carried out by a specially trained 
person on the surface.

In the process of performing professional activities by an 
employee throughout the entire work shift, the heart rate is 
continuously recorded. At the same time, the processing pro
gramme records the changes in the pulse at each moment of 
time and distributes them into five zones of regulation, where 
the maximum fifth zone, marked in red, reflects the maximum 
increase in heart rate relative to the state of rest (zones 1–2), 
which corresponds to hard and strenuous work. At the same 
time, the correspondence of the five zones of increase in heart 
rate in the Polar Beat application to the presented criteria for 
changes can be represented as follows (Table 2).

The introduction of this system allows registering situa
tions of potential danger for a person (nearmiss). That is, 
when the functional reliability of physiological regulation sys
tems is at maximum stress to ensure proper performance, 
without disruptions, failures and injuries. With a continuing 
increase in the load, there is a high risk of disruption of the 
function of the heart rate regulation systems, since the state of 
the body is in high unproductiveness, as a result of which the 
risk of injury increases [3, 19].

The heart rate monitoring system helps to conduct a be
havioural safety audit of an employee, identifying a potentially 

dangerous place, the percentage of work time in the “red” 
zone in terms of heart rate indicators and the types of work 
that cause these changes in regulation [20]. This allows for the 
labour protection service to timely identify and record areas 
and types of work that carry a potential risk of injury to an 
employee. In addition, this system allows saving the compa
ny’s funds (payments of disability benefits, payment for outpa
tient treatment, and so on), preventing detected dangers and 
promptly sending an employee for a medical examination.

conclusions. One of the central issues in the development 
of the “human factor” management procedure should be con
sidered the choice of management criteria. These criteria 
should cover all stages of the workflow.

Underground personnel should periodically practice sta
ble patterns of professional behaviour that provide a reserve of 
skills for safe work in everyday conditions. It is also necessary 
to practice stable patterns of behaviour and actions in extreme 
working environment, with an orientation during the training 
process to maximise coincidence with the value of the indica
tor selected as “reference”.

The choice of priority areas for managing the “human fac
tor” should be based on the analysis of the “personality factor” 
dynamics at various stages of production activity. From identi
fying the necessary psychophysiological qualities of personnel 
during selection to their continuous training, carried out in 
order to maintain professional activities of workers.

An integral part of the selection and rational distribution 
system is to conduct periodic trainings to develop skills for safe 
work in extreme situations. An additional element of assessing 
the preparation efficiency should be practical skills to ensure 
their own safety.

Particular attention should be paid to miners with a short 
experience of professional activity (up to a year), since this 
category of workers do not have reliably developed skills, 
which reduces their safety.
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Мета. Зниження ризиків аварійності та травматизму 
на основі здійснення профвідбору персоналу для подаль
шої роботи на підприємствах гірничодобувної промисло
вості, а також навчання й підтримка у нього навичок без
печної роботи.

Методика. Для вирішення проблем, що розглядають
ся у роботі, були використані: аналіз інформації із науко
вотехнічних джерел про вплив психофізіологічних фак
торів на виробничий травматизм; кореляційнорегресій
ний аналіз статистичних даних по виробничому травма
тизму; експериментальні дослідження ефективності ро
боти гірників у лабораторних і шахтних умовах при різ
них фізичних навантаженнях.

Результати. У роботі обґрунтовується роль і необхід
ність проведення процедур професійного психофізіоло
гічного відбору працівників гірничодобувних підпри
ємств, моніторингу їх функціонального стану. Запропо
нована методологія процедур професійного психофізіо
логічного відбору, інноваційного навчання й поведінко
вого аудиту з метою підвищення захищеності працівни
ків від травм. Вивчені інноваційні способи навчання й 
підтримки навичок безпечної роботи гірників. Дослідже
на роль сучасних гаджетів із встановленими додатками 
для оцінки тяжкості фізичної роботи за показником час
тоти серцевих скорочень.

Наукова новизна. Новизна даного дослідження полягає 
в обґрунтуванні комплексного підходу до превентивного 
попередження виробничого травматизму в гірничодобув
ній галузі на етапах відбору персоналу, його навчання й 
подальшого контролю наслідків виробничої діяльності.

Практична значимість. Полягає в розробці принципів 
відбору, навчання й підтримки навичок безпечної робо
ти персоналу для підприємств гірничодобувної галузі.

Ключові слова: людський фактор, функціональний 
стан, професійний відбір, навчання персоналу, ризик трав-
матизму, профілактика аварійності, поведінковий аудит
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Цель. Снижение рисков аварийности и травматизма 
на основе осуществления профотбора персонала для по
следующей работы на предприятиях горнодобывающей 
промышленности, а также обучения и поддержание у 
него навыков безопасной работы.

Методика. Для решения проблем, рассматриваемых в 
работе, были использованы: анализ информации из на
учнотехнических источников о влиянии психофизиоло
гических факторов на производственный травматизм; 
корреляционнорегрессионный анализ статистических 
данных по производственному травматизму; экспери
ментальные исследования эффективности работы гор
норабочих в лабораторных и шахтных условиях при раз
личных физических нагрузках.

Результаты. В работе обосновывается роль и необхо
димость проведения процедур профессионального пси
хофизиологического отбора работников горнодобываю
щих предприятий, мониторинга их функционального 
состояния. Предложена методология процедур профес
сионального психофизиологического отбора, инноваци
онного обучения и поведенческого аудита в целях повы
шения защищенности работников от травм. Изучены 

инновационные способы обучения и поддержания на
выков безопасной работы горнорабочих. Исследована 
роль современных гаджетов с установленными приложе
ниями для оценки тяжести физической работы по пока
зателю частоты сердечных сокращений.

Научная новизна. Новизна данного исследования со
стоит в обосновании комплексного подхода к превен
тивному предупреждению производственного травма
тизма в горнодобывающей отрасли на этапах отбора пер
сонала, его обучения и дальнейшего контроля послед
ствий производственной деятельности.

Практическая значимость. Заключается в разработке 
принципов отбора, обучения и поддержания навыков 
безопасной работы персонала для предприятий горнодо
бывающей отрасли.

Ключевые слова: человеческий фактор, функциональ-
ное состояние, профессиональный отбор, обучение персона-
ла, риск травматизма, профилактика аварийности, пове-
денческий аудит
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