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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; correlation-regression 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
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task of safety management in the mining industry should be
considered the prevention of accidents and injuries, the main
cause of which is the so-called “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 so-called “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
so-called 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-

0.02

0.016

.
\
20012
3
& 0.008 N
\
0.004
0 1 2 3 4 5 6

Experience, years

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
SUEK-KUZBASS JSC, about 15—18 % of employees of this
subdivision of SUEK JSC, due to their psychophysiological
qualities, perform their work duties with great psycho-emo-
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 so-called “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* group will be represented by persons with the
highest indicators of neuropsychic stability (NPS), while indi-
vidual characteristics allow considering them as candidates for

First stage of PPS *

leadership positions. The 2" group is represented by candi-
dates with high levels of NPS, suitable for work with a high
level of injury risk. The 3’ 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" 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 off-schedule 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.

Second stage of PPS

Mental health - norm

Professional psychological selection
in order to determine the level of
mental health and physiological
reserves of adaptation to extreme

conditions of activity

The first group of
neuropsychic stability

[The second group of
stal

Tasks of the first stage:
1. Medical examination based on
medical and psychological criteria of
PPS

2. Forecast of adaptation to the
conditions of professional activity L
with the presentation of -
recommendations for its optimization
neuropsyehic stabilit
Conditions for completing the firs
stage:

Professional psychological selection

Ipsychophysiological selection
(PPS) of the candidates for

for the efficient use of resources by
increasing the reliability of the
human factor

Professional

leadership positions

Task of the second stage:

| Optimal recruitment of positions
based on taking into account
professionally important,
psychological and physiological
qualities

Conditions for completing the second
stage:

1. Availability of a scientific and ‘

Psychological health - pathology

1. Normal psychological health of the

methodological base for medical ‘
examination based on the data of
professional psychological selection.

selected candidates.

2. Availability of a scientific and

2. Availability of a scientific and
methodological base for the selection

methodological base for predicting
and preventing deviating behavior of
personnel with recommendations for
medical, psychological and
pedagogical support for the purpose
of labor safety.

of candidates for positions according
to the criteria of psychophysiological
professionally important qualities.

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 working-environ-
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

1st stage of professional
training in safe work skills

Professional training in order to
increase the level of readiness
and competence to carry out
safe professional activities in

extreme conditions

Tasks of the 1st stage:

1. Teaching safe techniques for
performing activities.
2. Formation of motivation and
skills for safe work.
3. Forecast of the effectiveness
and safety of professional activity
with the presentation of
recommendations for its
optimization (based on data from
monitoring the functional state,
testing and expert assessments).
Conditions for completing the
1st stage:
1. Availability of a scientific and
methodological base for conducting a
medical examination based on the data
of professional psychological selection.
2. the availability of a scientific and
methodological base for forecasting and
preventing deviating behavior of
personnel with recommendations for
medical, psychological and pedagogical
support in order to work safety.

2nd stage of professional
training in safe work skills

Periodic professional training to
maintain effective levels of safe
work skills and extreme
handling

Tasks of the 2nd stage:

1. Development of stable patterns of
behavior that provide a reserve of
skills for safe work in everyday
conditions.

2. Working out stable patterns of
behavior and actions in extreme
conditions.

Conditions for completing the
2nd stage:

1. Optimal psychophysiological state of
health of workers.
2. Availability of a scientific and
methodological base for the selection of
candidates for positions according to the
criteria of psychophysiological
professionally important qualities.

3rd stage of professional
training in safe work skills

Periodic behavioral monitoring
to maintain effective levels of safe
work skills and handling in
extreme conditions

Task of the 3rd stage:

1. Optimal staffing of positions
based on the account of the
professionally important,
psychological and physiological
qualities of personnel.

Conditions for completing the 3rd
stage:

1. Optimal psychophysiclogical state of

health of workers.

2. Availability of scientific and

methodological base of "risk group” of

violation of safe work in everyday and

extreme conditions of professional

activity.

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 well-studied 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 non-invasive 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 special-purpose 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 (near-miss). 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
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Table 1

Assessment of the severity of physical work in terms of heart rate

Physiological Tests for changes
indicator small moderate severe very severe
Heart rate 75—100 101—-120 121-150 Over 150
Table 2

Assessment of the severity and intensity of work by heart rate
and zones of the Polar Beat application

Criteria for heart rate changes
small moderate severe very severe
(strong) (very strong)
75—100 bpm 101—120 bpm 121—-150 bpm | over 150 bpm
up to100 % (101.3—118.8 %) | (120—137 %) over 137 %
zone 1—2 zone 3 (green zone 4 zone 4 (red
(grey and blue indication) (yellow indication)
indication) indication)

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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Merta. 3HMXKEHHST pU3MKIB aBapiiiHOCTI Ta TpaBMaTHU3My
Ha OCHOBI 3IilICHEHHS TPOodBinOOPY MTepCoHANY IJIsI TTOAaThb-
1101 pOOOTH Ha MiAMPUEMCTBAX TNiPHUYOI00YBHOI MPOMHUCIIO-
BOCTi, 2 TAKOXX HABUAHHS I TMATPUMKA y HHOTO HABUYOK 0€3-
MeYHOoi podOTH.

MeTtoauka. [1J1s1 BUpillleHHS Tpo0JIeM, 110 PO3TJIsIal0Th-
cs'y poboTi, OyIM BUKOPUCTaHI: aHasi3 iH(popMallii i3 Hayko-
BO-TEXHIYHUX JIKEPEJT TIPO BIUTUB MCHX0di3ionoriyHnx (ak-
TOPiB HA BUPOOHUYMIT TpaBMaTU3M; KOPeJsILiiiHO-perpeciii-
HUI aHaJTi3 CTAaTUCTUYHUX JAHUX MO BUPOOHUIOMY TpaBMa-
TU3MY; eKCIIEpUMEHTaIbHi JOCTiIKEeHHST e(PEeKTUBHOCTI pO-
0OTH TipHMKIB y JJAOOPATOPHUX i MMAXTHUX YMOBaXx IpHU pi3-
HUX (hi3UYHMX HABAHTAXKEHHSIX.

PesyabraT. Y po6oTi 0OGIpYHTOBYETHCS POJIb i HEOOXi-
HiCTb MPOBENEHHS Mpolueayp npodeciiiHoro rncuxodiszioso-
rivyHOrO BigOOpPY MNpaliBHUKIB TipHUYOMOOYBHUX MiIANpU-
€MCTB, MOHITOPUHTY iX (DyHKIIOHATBHOIO CTaHy. 3arporno-
HOBaHa METOMOJIOTiA MpoLenyp npodeciiiHoro ncuxodisio-
JIOTIYHOTO BinOOpyY, iHHOBALIIMHOTO HaBYaHHS 11 MMOBEIiHKO-
BOTO ayJUTy 3 METOIO IMiIBUILIEHHS 3aXUIIEHOCTI MpaLliBHU-
KiB Bill TpaBM. BuBYeHi iHHOBalliliHi cTOCOOM HAaBYAHHS I
MiITPUMKY HABUYOK Oe3rneuHoi poOoTH ripHUKiB. Jlociimke-
Ha POJIb CyYaCHUX TAKETiB i3 BCTAHOBJIEHUMU NOJATKaMU
JIJIS1 OLIIHKM TSIKKOCTI (hi3MUHOT poOOTH 3a IMTOKA3HMKOM Yac-
TOTU CEPLIEBUX CKOPOUCHD.

HaykoBa HoBu3Ha. HoBU3Ha 1aHOTO TOCTiIKEHHST MOJISITae
B OOTPYHTYBaHHI KOMIUIEKCHOTO ITIXOMY 10 TPEBEHTUBHOTO
MOMNepe/KEHHsI BAPOOHUYOro TPaBMaTU3MY B IipHUYOI00YB-
Hiif rayiy3i Ha eramax BiIOOpy MepcoHaly, HOro HaBYAHHS W
MOAAJIBILIOrO KOHTPOJIIO HACIIAKIB BUPOOHUYOI AiSITTLHOCTI.

IIpakTiyna 3HauMmicTb. [losisirae B po3poOili NpUHLIUIIB
BiImOOpY, HABUYAHHS il MATPUMKU HAaBUYOK Oe3MeuyHOoi podo-
TU MIEPCOHAJTY JIJIsI MiATTPUEMCTB TipHUYO100YBHOI Tasy3i.

KurouoBi cnoBa: srodcekuil gpakmop, @dyHKYioHAAbHUL
cmat, npogheciiinuiil 6i00ip, HAGUAHHS NEPCOHANY, PUSUK MPAG-
mMamusmy, npogirakmuka agapitinocmi, nogedinkosuii ayoum
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Henb. CHIDKeHUE PUCKOB aBapUIMHOCTY M TpaBMaTU3Ma
Ha OCHOBE OCYIIIECTBIEHMs TpoOoTOOpa TepcoHana As mo-
clieaytolieit paboThl HAa MPEANPUSTUSIX TOPHOA0ObIBAIOIICH
TIPOMBILIUIEHHOCTH, a TakKxXe OOy4YeHWs] U TOAnepKaHue Y
HEro HaBBIKOB 0€30IMacHOI paboThI.

Meronuka. s perieHus mpoosieM, paccMaTpUBaeMbIX B
pabote, ObLIM UCIOJIB30BAHbBL: aHAIU3 UHGOPMALUU U3 Ha-
YYHO-TEXHUYECKUX UCTOYHUKOB O BIUSIHUU MCUXODU3NO0IIO-
rMYecknx (hakKTopoB Ha TPOU3BOJCTBEHHBIN TpPaBMATHU3M;
KOPPEJSILIMOHHO-PETPECCUOHHBII aHAIU3 CTaTUCTUYECKUX
MAHHBIX TI0 TIPOU3BOJCTBEHHOMY TpPaBMaTU3MYy; JKCITEpPU-
MEHTaJIbHbIe ucclienoBaHus 3G GEKTUBHOCTU pabOThl rop-
HOpabOoUMX B JTAGOPATOPHBIX U IMIAXTHBIX YCIIOBUSIX TIPU pa3-
JIMYHBIX HGU3NYECKUX HATPY3KaX.

Pesyabratbl. B pabote 060CHOBBIBaE€TCS pOJIb U HEOOXO-
IMMOCTb TIPOBEACHUS TIpoLenyp MpodhecCUOHAIBHOTO MCU-
X0(hu3nos0rnyecKkoro oToopa paboTHUKOB TOPHOIOOBIBAIO-
LMX TPEennpusiTuil, MOHUTOPUHTA UX (PYHKIMOHAIBHOTO
coctostHus. [IpenoxkeHa MEeTOMOJIOTHUS TIPOIIeayp Tpodec-
CHOHAJIbHOTO NCUX0(hU3UOJIOTMYECKOTO OTOOPA, MHHOBALIM-
OHHOTO OOYYeHUsI ¥ TIOBEIEHYECKOTO ayanTa B TEJISIX TIOBbI-
LIEHUs 3allUIIEHHOCTH PAaOOTHUKOB OT TpaBM. M3yueHbl

MHHOBALIMOHHBIE CIIOCOOBI OOYyYeHUsI U IOINEPXKAHMUS Ha-
BBIKOB 0e30racHoii paboTbl ropHopabouux. MccienoBaHa
POJIb COBPEMEHHDIX TAKETOB C YCTAHOBJIEHHBIMU IIPUJIOKE-
HMSIMU JIJIS1 OLIEHKM TSDKECTH (hU3MUecKOi paboThI 110 IToKa-
3aTeJII0 YaCTOTHI CEPAEYHBIX COKPAILIEHMIA.

Hayunas Hosu3na. HoBu3Ha 1aHHOTO MCCIEIOBAHUS CO-
CTOUT B O0OCHOBAaHMM KOMIUIEKCHOTO ITOIXOdA K IIPEBEH-
TUBHOMY TIPEAYNPEXICHUIO MPOM3BOACTBEHHOIO TpaBMa-
THU3Ma B TOPHOIOOBIBAIOILE! OTPAC/IM HA dTaIlaX 0Toopa Imep-
COHaJIa, ero OOy4YeHMs] M JaJbHEHIIIero KOHTPOJS IMOCIen-
CTBUI IIPOU3BOACTBEHHOM €S TEIBHOCTH.

IIpakTHyeckass 3HAYMMOCTb. 3aKJTIOYAETCS B pa3paboTKe
[IPUHLIMIIOB OTOOpa, OOY4YEeHHWSI M ITOMAEPXKAHMS HaBBIKOB
Oe3omnacHoit paboThI epcoHaa st PeAnpUusITHI FTOPHOI0-
OBIBAIOIEH OTPACITH.

KinioueBsbie caoBa: uenogeueckuii ghakmop, yHKUUOHANb-
Hoe cocmosHue, NPopeccuoHabiblil omoop, 00y4eHue nepcoHa-
Aa, PUCK MPABMAMU3ZMA, NPOPUAGKMUKA ABAPUTIHOCIU, NOGe-
denueckuii ayoum
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