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Abstract

Relevance: the formation of the employees' motivation regarding safety requirements observation during the per-
formance of work directly affects the decrease of industrial injuries and the increase of the company profits. There-
fore, training of mechanical engineering specialists for occupational health and safety professional activity, to ensure
its effectiveness, should begin at the stage of students' training in higher education institutions.

Obijective: determine the content of labor protection competence of mechanical engineering specialists as an inte-
gral component of professional training and to outline the effective ways of its formation.

Methods: theoretical (analysis of higher education standards, publications on the subject the research problem, crit-
ical analysis of the available theoretical and methodical means of solving the studied problem in Ukraine and abroad);
empirical (questionnaires, surveys, etc. to find out the level of motivation of students in acquiring labor protection
knowledge, abilities, skills and competences; observation of the educational process; survey of experts).

Results: modern approaches to risk management at the enterprise were analyzed, the content of risk-oriented think-
ing was elaborated; on the basis of risk-oriented approach, the content of the concept of "labor safety competence" has
been defined; the ways of forming occupational health and safety competence of future mechanical engineering spe-
cialists have been defined and characterized.

Conclusions: the establishment of the semantic content of occupational health and safety competence of future me-
chanical engineering specialists was preceded by the analysis of theoretical studies, devoted to the characteristic fea-
tures of the professional training of specialists in machine-building industry and characteristic aspects of their risk-
oriented thinking formation (in accordance with DSTU(State Standard of Ukraine) 1SO 9001:2015). Peculiarities of
the occupational health and safety professional activities of machine-building industry workers at all production stages
were analyzed and the expert assessment was conducted. In accordance with the obtained results, the author's ap-
proach to the solution of the initiated problem has been proposed.

Keywords: occupational health and safety competence, mechanical engineering specialists, institutions of
higher education, professional training, risk-oriented thinking process, risk-oriented approach, specialists
of technical specialties
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Introduction. Currently, in connection with the
introduction of the risk management concept at en-
terprises, their management is carried out taking into
account the principles of sustainable development.
At the stage of globalization of the economic and
financial systems, when new sources of risks appear,
the issue of risk management is one of the determin-
ing factors for the economic development not only
of the enterprises, but also the state as a whole. The
significance and expediency of this approach is em-
phasized in a number of publications by both domes-
tic and foreign scientists (Selleck, Hassall, & Cattani,
2022; Platania, Morando, Caruso, & Scuderi, 2022;
Dhalmahapatra, Das, & Maiti, 2022, etc.).

One of the key aspects of risk management is the
minimization of industrial hazards and the creation
of favorable working conditions for the company
staff. However, it is impossible to eliminate the im-
pact of dangerous and harmful factors on the staff on
a unilateral basis. This issue should be resolved in
the process of interaction and dialogue between all
the parties involved, both employers and employees.

Against this background, the creation of the safe
working conditions and the formation of motivation
to preserve the health of the employees during the
work is a priority area of professional development
of the individual. As the creation of safe working
conditions and decrease of production risks not only
increases the overall productivity of the employees,
but also positively affects the dynamics of the com-
pany economic and social development. Accord-
ingly, there is a need to prepare future mechanical
engineering specialists for labor protection profes-
sional activities.

The European integration course initiated by
Ukraine poses extremely difficult economic, politi-
cal, social and other challenges. Key issue among
them is the formation of relations with the employ-
ees based on social responsibility, which provides
the involvement of professionals who are aware of
the difference between the old and new requirements
and know how to comply with them.

This emphasizes the usefulness of knowledge for
employees of machine-building enterprises of the
EU requirements concerning occupational safety and
the ability to include them in the occupational safety
competence of future mechanical specialists in edu-
cational programs. Domestic enterprises must learn
how to build the system of labor protection effec-
tively, democratically and legally, as well as ensure
the formation of respect for rights and freedoms,
raise a decent standard of living and create condi-
tions for the comprehensive development of the em-
ployee's personality.
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Research sources. The research carried out is
based on the consideration of new thinking strate-
gies in education and the analysis of professional
education standards, which are highlighted in the
works of S. Honcharenko, R. Gurevich, A. Gurzhii,
M. Zgurovsky, V. Kremen, S. Lisova, N. Nychka-
lo, Yu. Pelekh, V. Rudenko, V. Sergienko, P.
Tadeeva and others.

The characteristic features of future specialists
training to perform labor protection professional
activities were studied by O. Avramenko (for-
mation of labor protection competence as a neces-
sary condition for the professional development of
a specialist), S. Hrynyov (formation of labor pro-
tection culture of enterprise managers), V. Zhdano-
va (features of formation of labor protection skills
and skills of students), N. Yefimova (formation of
readiness for safe professional activity of future
chemical engineers), Y. Korsun (substantiation of
pedagogical conditions for the formation of profes-
sional self-awareness in future engineers), O.
Kosaruk (determination of the features of profes-
sional training of future specialists in engineering
specialties on the basis of integration of education
with production).

At the same time, despite the expressed interest
of the scientists to the issue of professional training
of graduates of technical higher education institu-
tions, which is confirmed by the discussion in sci-
entific publications, the problem of the formation
of labor protection competence among specialists
in technical specialties, in particular, specialists in
mechanical engineering, has not been finally re-
solved to date.

Objective of the article is to determine the
content of labor protection competence of
mechanical engineering specialists as an integral
component of professional training and outline
effective ways of its formation.

Research methods: theoretical (analysis of
higher education standards, publications reflecting
the research problem, critical analysis of available
theoretical and methodical ways of solving the
initiated problem in Ukraine and abroad regarding
the training of specialists in technical specialties for
labor protection professional activity); empirical
(questionnaires, surveys to find out the level of
students' motivation in acquiring labor protection
knowledge, skills and abilities; observation of the
educational process; expert surveys).

Results and discussion. Based on the theoreti-
cal analysis of the problem of training future spe-
cialists in technical specialties for labor protection
professional activity, the results of which are re-
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flected in a number of publications (Dembitskaya,
Kobylianskyi, & Pugach, 2020; Dembitskaya,
Kobylianskyi, Gorokhivska, & Pugach, 2022;
Dembitskaya, Kobylianskyi, & Pugach, 2022 ), we
interpret labor protection competence as "a combi-
nation of knowledge, skills, and practical skills in
labor protection, as well as risk-oriented thinking,
which determines a person's ability to successfully
carry out labor protection professional activities
and is the result of professional training in voca-
tional training" (Dembitska, 2020, p. 15).

For further determination of the conditions for
the formation of labor protection competence of
future mechanical engineering specialists, it is nec-
essary to establish the content and structure of the
formed concept. The analysis of regulatory sources
which determine the principles of risk-oriented
approach at industrial enterprises gives grounds for
asserting that the occupational health and safety
competence of the future specialist involves:

1) formation of a stable and interdependent sys-
tem of labor protection knowledge and skills that
enable the safe realization of the work;

2) formation and continuous development of
risk-oriented thinking, as a basis for the further

professional activity in conditions of uncertainty
and ambiguity.

The content of the concept of "risk-oriented
thinking" is reflected in DSTU (State Standard of
Ukraine) I1SO 9001:2015, indicating the key goal of
the quality management system to "act as a preven-
tive tool". This requires from the specialist with
risk-oriented thinking to be able to choose the
method of risk assessment, guided by current regu-
latory documents and guidelines, predict possible
consequences and develop ways to eliminate or
reduce the risk before its onset. In addition, risk-
oriented thinking makes it possible to determine the
factors of deviation of the production process and
the quality management system from the planned
results in the plane of establishing preventive con-
trol measures to reduce negative impacts and to use
opportunities as much as possible as they arise
(DSTU ISO 9001:2015, c. 6).

With this in mind, a set of agreed methods and
tools for the management and control of risks that
may arise in the course of activity should be de-
fined on the base of the enterprises that are guided
by DSTU ISO 9001:2015 in their work. The appli-
cation of this approach in practice is realized by
implementing a continuous PDCA cycle (Fig. 1).

Collection of data on the peculiarities
of the enterprise functioning, study of
its strategic goal, results of activity

NS

1) objective determination; 2) data collection;
3) substantiation of the risk assessment
methods; 4) risks assessment; 5) development
of plan of the actions taking into account
available resources and strategic aim; 6)
determination of the actions efficiency criteria.

[ 1. PLAN
W
! r |
2. DO tL 3. CHECK
[ 4. ACT ]
1) perform the preparatory 1) take measures to 1) control the plan

work; 2) instruct the
persons involved, determine
the tasks; 3) each
production section.

eliminate the

deviations; 2)
changes to the original 3)
plan; 3) start new cycle.

available
make

execution by the indices;
2) feedback establishment;
detect and analyze
possible deviations.

Fig.1 Realization of the risk-oriented approach at the enterprise

In addition, under Article 56 of the Association
Agreement between Ukraine and the European Un-
ion (2014), Ukraine undertook to develop and im-
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plement measures that would ensure compliance
with EU technical regulations and EU standardiza-
tion, metrology, accreditation, conformity assess-
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ment and market surveillance systems, and to ad-
here to the principles and practices set forth in EU
decisions and regulations.

That is, the purpose of the risk-oriented ap-
proach to the management of the company produc-
tion processes is the continuous identification,
analysis and control of risks in order to minimize
their impact on its further work. An important fea-
ture of the risk-oriented approach to ensuring the
safety of employees in the process of their work is
not to separate it from all other processes of the
company, but on the contrary, to maximize the in-
volvement of all employees, from the lowest level
to the highest level, for the achievement of the
common goal.

ISO series standards have been developed for
the implementation of the risk management system
at the enterprises (DSTU ISO 31000:2018 "Risk
management. Principles and guidelines”, DSTU
IEC/ISO 31010:2013 "Risk management. Methods
of general risk assessment”, ISO/TR 31004:2013
"Risk management. Guidance on the implementa-
tion of 1ISO 31000"). We consider the basis for the
formation and further development of risk-oriented
thinking to be the analysis of the individual articles
specified in the regulatory documents and examples
of their practical implementation at real, effective
enterprises.

The analysis of the pedagogical experience and
the results of the conducted pedagogical experi-
ment proved that for the effective formation of la-
bor protection competence, it is necessary to con-
sider the following issues:

— a detailed analysis of the content and features
of the risk-oriented approach at enterprises of the
machine-building industry;

— definition and characterization of risks in the
machine-building industry, tools and mechanisms
of their analysis;

— analysis of the existing sources of risks at ma-
chine-building enterprises, their possible consequenc-
es, in particular in retrospective, as well as determina-
tion of ways to minimize their consequences;

— general principles of organizing the risk-
oriented approach at a machine-building enterprise.

Improving the professional training of future
mechanical engineering specialists in the context of
the formation of their labor protection competence
it should be taken into account that the algorithm
according to which machine-building companies
manufacture products usually consists of the fol-
lowing steps:

— development of an idea of a new product,
which ends with its design;
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— detailed modeling of the product, its detailing
and implementation of the necessary engineering
calculations;

— creation and publication of project documen-
tation;

— development of management, production and
product quality control programs;

— organization of the production process.

In the process of training of specialists for the
machine-building industry, both general issues of
labor protection and the detailing of safety re-
quirements at individual technical stages of manu-
facturing the finished products are important. Mod-
ern specialist must not only know occupational
health and safety legislation, industry requirements
for ensuring safety and the process of professional
activity, but also be able to find the information
necessary to perform production tasks.

The professional activity of a mechanical engi-
neer is related to the design, construction and oper-
ation of equipment, machines, mechanisms, devic-
es, etc. in various spheres of the country's econo-
my. Accordingly, the activity of a mechanical en-
gineer is related to the operation of the equipment
and technologies, as well as interaction with the
staff and ensure personal and collective safety in
the process of work. The specific job duties of a
mechanical engineer depend significantly on the
branch of the economy where he works, in particu-
lar, the majority of such specialists are employed at
machine-building plants and the agro-industrial
complex. Therefore, they are versatile and multi-
functional and are related to the specialization of
mechanical engineers in various areas of their pro-
fessional activity: technologist, designer, test engi-
neer and others.

The duties of the technologist consist of tech-
nical support and direct participation in the installa-
tion and adjustment of machines, mechanisms,
equipment, devices, etc. His functions include the
development, optimization, and organization of
technological processes with the comprehensive
introduction of modern automation tools.

The designer's responsibilities include the design
and construction of equipment, machines, mecha-
nisms, devices, etc., as well as technological pro-
cesses and systems of complex production mecha-
nization that implement them.

Functional responsibilities of the test engineer
include both direct testing before commissioning,

and maintenance of machines, mechanisms,
equipment, devices, with constant or periodic moni-
toring and optimization of their operating modes.
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The results of the analysis of the specific fea-
tures of the activities of the machine-building en-
terprises employees, publications regarding the
specific character of the organization of the pro-
duction process, and the results of practical training
of the students proved that in the field of occupa-
tional health and safety, in order to ensure personal
safety at the workplace, a mechanical engineering
specialist should:

— realize the existence of potentially dangerous
and harmful production factors, be able to distin-
guish them and identify the existing sources of
danger;

— know the ergonomics requirements for the
workplace depending on its features;

— acquire the ability to assess the risk and de-
termine ways to minimize it;

— know main characteristics of personal protec-
tive equipment, the method of determining their
type and class depending on the existing situation,
and to be able to use them as intended in the pro-
cess of work in compliance with all safety require-
ments;

— be aware of the risk of the occupation diseases
and know the ways of their prevention, comply
with the requirements of physiology and occupa-
tional hygiene in the process of carrying out profes-
sional activities;

— learn to find the necessary information on la-
bor protection in the legislative field, analyze it and
use it in the process of work.

In the process of scientific research, an expert
survey was conducted in order to determine the
peculiarities of the professional activity of mechan-
ical engineers at each stage of product manufactur-
ing and the main professional tasks that must be
taken into account in the process of the formation
of occupational safety competence. According to S.
Sysoeva and T. Krystopchuk (2013, p. 214), the
attractiveness of expert evaluation is determined by
the effectiveness of expert evaluation methods in
the study of educational problems. It “"combines
indirect observation and survey with the involve-
ment of competent experts to evaluate the phenom-
ena."” The organization of expert evaluation took
place in the following stages:

1) preparation of documents for recording expert
assessment;

2) formation of a representative expert group;

3) conducting a survey of experts;

4) generalization of the obtained expert evalua-
tions.

Taking into account the theoretical research on
the outlined issue, the peculiarities of the profes-
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sional activity of mechanical engineers at each
stage of product production, own educational expe-
rience and obtained expert evaluations, the content
of occupational safety disciplines and occupational
safety competence of specialists, ensuring the tech-
nological process at each stage of product manufac-
turing in mechanical engineering sphere has been
specified.

For example, the content of occupational health
and safety competence for the specialists who de-
sign a machine-building industry product and tech-
nical calculation of details includes:

— knowledge of the ergonomics requirements for
the designer's workplace and the ability to ensure
the compliance of the work area with the specified
parameters;

— the ability to identify industrial hazards pre-
sent at the workplace and the ability to eliminate or
minimize their impact;

— knowledge of the existing occupational dis-
eases of workers engaged in product design and
engineering calculations and methods of their pre-
vention;

— the ability to ensure compliance of the devices
and parts being developed with labor protection
standards and requirements;

— knowledge of safety requirements in the pro-
cess of setting up, testing and putting into operation
the experimental samples of products, units, sys-
tems and parts;

— the ability to assess the conformity of project
standards, innovative proposals and inventions to
the requirements and norms of labor protection;

— the ability to take into account labor protection
requirements and ergonomic requirements when
designing special equipment, tools and devices
provided by the production technology of non-
standard equipment, means of automation and
mechanization.

Full description of labor protection competence
in accordance with the specifics of professional
activity is given in the Concept of training of future
mechanical engineering specialists for labor protec-
tion professional activity (Dembitska, & Kobylan-
skyi, 2020).

In addition, the following health and safety as-
pects are common to all mechanical specialists:

— presence of the skills and ability to analyze the
existing technical condition of the means of pro-
duction and tools for their safe operation;

— knowledge of the conditions of safe operation
of machines and mechanisms;

— understanding the necessity and priority of
compliance with the rules and requirements of la-
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bor protection and industrial safety in the process
of carrying out professional activities.

Conclusions. Therefore, according to the stand-
ards of higher education, the result of professional
training is the formation of professional (integral)
competence of specialists. The result of the process
of future mechanical engineers training for labor
protection professional activity is labor protection
competence as an integral part of the professional
competence. The results of the study show that
occupational safety competence of future mechani-
cal engineers is a combination of knowledge, skills
and practical skills in occupational safety and risk-
oriented thinking, which determines the compe-
tence of the specialist's personality as a whole.

Determination of the content of occupational
health and safety competence of future specialists
in mechanical engineering included the analysis of
theoretical studies, regarding the specific features
of professional training and the specific aspects of
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Pedepar

Axmyanvricms. HopMyBaHHS B MPALliBHUKIB MOTHBAIIi CTOCOBHO JOTPUMAHHS BUMOT OC3TICKH IIiJ Yac BU-
KOHAHHS poOiT Oe3rmocepeIHbO BIUTMBAE HA 3MEHIIICHHS] BUPOOHIMYOT0 TPaBMAaTU3MY Ta ITiIBUIICHHS TPUOYTKIB
mianpuemMctBa. Binrak, miaroropka (axiBiiiB MEXaHIYHOT IHKESHEIi 10 MPAIEOXOPOHHOT MPOQECiHHOI TisITBHOC-
Ti, 3 METOIO 3a0e31eueHHs il e()eKTUBHOCTI, Ma€ pO3MOYNHATHCS I1I€ Ha eTari HaB4aHHs cTyaeHTiB y 3BO.

Mema: nionsirae y BU3HauU€HH1 3MICTy MPAIEOXOPOHHOI KOMIIETEHTHOCTI (paxXiBI[iB MEXaHIYHO1 1HXKEHEPii
SK HEeBi €MHOI CKJIaJoBOi podeciiHOT MATOTOBKH Ta OKpeCIeHHI e(peKTUBHUX LUIIXIB ii popMyBaHHS.

Memoou: TeopeTHuHi (aHaJi3 CTaHIAPTIB BUIOI OCBITH, MyOIiKaIlliii, 0 BioOpaxaroTs nmpobiaemMy J1oc-
JKEHHsI, KpUTUYHUN aHaJi3 HasBHUX TEOPETHUYHUX 1 METOAWYHMX LUIAXIB BUPILICHHS 3all04aTKOBAHOI
npobnemu B YKpaiHi Ta 3a KOPIOHOM); €MITipU4Hi (aHKETYBaHHS, ONMMMTYBAaHHS TOIIO JUIs 3’ SICYBaHHS PiBHS
MOTHBAIlil CTYJEHTIB y HaOyTTI MPalleOXOPOHHUX 3HAHb, YMiHb, HABHYOK 1 KOMIIETEHTHOCTEH; CrIocTepe-
YKEHHSI 33 OCBITHIM IIPOLIECOM; OTUTYBAHHS €KCIIEPTIB).

Pezynomamu: mpoaHalli3oBaHO CydacHI HIAXOAM A0 YIpPaBIIHHS PU3UKAMU MIANPUEMCTBA, YTOUHEHO
3MICT PU3HK-OPIEHTOBAHOT'O MHUCIICHHS; Ha MiJICTaBl pU3UK-OPIEHTOBAHOI'O MiIXOAY O3HAYEHO 3MICT MOHATTS
«IIPaLleOXOPOHHA KOMIIETEHTHICThY; BU3HAYEHO I 0XapaKTepU30BaHO HUIAXU (POPMYBaHHS MPALEOXOPOHHOT
KOMIIETEHTHOCT1 MaltOyTHIX (paxiBLiB MEXaHIYHOT 1HXKEHepil.

Bucnoeku: BCTaHOBJICHHIO 3MICTOBOTO HAIlOBHEHHS MPAll€OXOPOHHOT KOMIIETEHTHOCTI MallOyTHIX (haxiB-
I[IB MEXaHIYHOI 1HXXEHepii NepelyBalio IPOBEICHHS aHali3y TEOPETUYHUX HalpalloBaHb, 1110 OYJIHU HPUCBS-
YeH1 0co0JMBOCTIM IpodeciiiHoi MArOTOBKY (haxiBIiB MAIIMHOOYIIBHOI rayy3i Ta crienudini GopMyBaHHS
y HUX pU3HK-OpleHTOBaHOro MucieHHs (BianosiaHo 1o JCTY ISO 9001:2015). Byno npoananizoBaHo oco-
OJIMBOCTI IPalleOXOPOHHOI MpodeciiiHOi AISUTBHOCTI MpalllBHUKIB MalIMHOOYIIBHOT rajly3l Ha YCIX eTamax
BUTOTOBJICHHSI MPOJYKIIIi Ta MPOBEICHO €KCIIEPTHE OL[IHIOBAHHS. Y BIJMOBIJHOCTI 10 OTPUMAaHMUX PE3yJIbTa-
TiB 3alIPONIOHOBAHO ABTOPCHKUHN MiJIX1/1 A0 BUPILIEHHS 3a1I04aTKOBAaHOI MPOOIEMH.

Kiio4oBi ciioBa: npayeoxopoHHa KomMnemeHmuicms, haxigyi MexaniyHoi iHdicenepii, 3aknaou euwoi ocei-
mu, npogheciiina nio2omoeKa, pusUK-opiEHMOBAHE MUCTEHHS.
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