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Abstract: The article develops and analyzes a mathematical model based on a logical
flowchart of the methodology of public control in the management of occupational safety and
industrial risks and probability theory, according to the model, the results of compliance with the
requirements of social cooperation on occupational safety lead to a sharp increase in the probability
of reliability, management efficiency becomes higher. Analysis of the mathematical model of the
developed logical flowchart based on probability theory has shown that when the parties cooperate
to monitor the results of compliance with labor protection requirements, they lead to a sharp increase
in reliability and a high level of management efficiency, the right of every person to fair working
conditions is ensured.

Key words: labor security, public control, trauma, occupational diseases, risk management,
prevention, preventive measures, expertise.

Aunnomayusn: B cmamve pazpabomana u nNpoaHanuzuposana Mamemamuieckas MoOeib,
OCHOBAHHASI HA NOSUYECKOU OLOK-CXemMe MemoOoi02uu 00UWeCm8eHH020 KOHMPOIs 8 YAPAGIeHUU
OXpanotl mpyoa u npou3800CMEEHHbIMU PUCKAMU U MEeOPUU GePOSMHOCMEl, CO2NACHO Model,
pesyrvbmamsl cobno0enus mpebosanutl COYUanIbHOU Koonepayuu no oxpame mpyoa npugoosm K
PE3KOMY VBEIUHEHUIO BePOSIMHOCIIU HAOEHCHOCMU, IPDEKMUSHOCb YAPAGTIEHUSL CIAHOBUMCSL
svlle. Ananuz Mamemamuyeckol Mooeiu paspabomanHol A02UYecKoll ONIOK-CXeMbl HA OCHOGe
meopuu 6epoMHOCIEN NOKA3AJ, YMO HPU COYUATILHOM COMPYOHUYECHEAd CMOPOH NO KOHMPOJIO
pesyrbmamos cobnodenuss mpebo8anHull OXpambl mpyoa Npuoosim K pPe3KOMY V8eluteHuo
HAOEICHOCMU U BbICOKOMY YPOBHIO dhhexmusHocmu ynpasienus, 00ecneyugaemcs npaeo Kanicoo2o
yeoeeKa Ha cnpageoniusvle YCiosus mpyod.

Knroueevte cnosa: oxpana mpyoa, 0OWeECMBEHHbL — KOHMPOAb,  MPASMAMU3M,
npogeccuonanvhvie 3a001e6aHUs, YAPABIEHUe PUCKAMU, NPOQUIAKMUKA, NPOQDUIAKMUYecKue

meponpuiamus, dIKcnepmusa.

Introduction

The golden rule of occupational safety and
industrial risk management, including public control:
the public, employees, are obliged to participate
directly in improving working conditions at the
workplace, in monitoring compliance with labor
protection requirements. Development of a
mathematical model of the methodology of public
control carried out in compliance with the
requirements of occupational safety and risk
management, and improvement of methods of
existing types of control based on the model for
injury prevention and occupational diseases at work,
as well as to eliminate the causes of their occurrence,
adverse events, expand the practice of studying the
condition and occupational diseases, dramatically
reduce the likelihood of their occurrence.

When developing and improving the
mathematical model of the methodology of public
control, the laws of probability theory were used,
provided that observance of labor protection
requirements and the risk management control
carried out should be reliable, lead to a decrease in
the likelihood of adverse (adverse) and accidents and
occupational diseases [1,2,3,4,5,6].

Research Methods and the
Received Results
As it is known, dangerous (traumatic and
harmful) factors of the production facility,
technological processes, technical systems, "man—
machinery-production environment" are the causes of
accidents, occupational diseases and accidents. In the
event of an unpleasant incident (incident) that
occurred or occurred at the facility, it is observed that

the process is carried out without complying with the
requirements of the documentation on occupational
safety of a dangerous condition. An increase in the
frequency of risk cases is considered an indicator that
affects a sharp increase in the probability of a
dangerous phenomenon. The greater the frequency of
dangerous situations at the facility, the greater the
number per unit of time (hour, day, month, year), the
higher the probability of dangerous events (accidents
with employees, occupational diseases, accidents) in
accordance with it. Prevention of dangerous
situations at the facility, taking preventive measures,
preventing the occurrence of factors caused by
dangerous events, is to increase the reliability of
monitoring compliance with the requirements of the
labor inspection at the facility [7, 8,9,10,11,12,13].
The implementation of three types of control
over compliance with the requirements of the labor
regulations at each production facility is clearly
established by law, regulations and instructions. In
addition to the results of each type of control, the
elimination of a dangerous situation at the facility is
put into practice in three stages. A logical
mathematical model of preventing or eliminating a
dangerous condition can be expressed in the
following series of probabilities. [2, 3,4,5,7]

PC»! P A

P -

Object H
dangerous
phenomenon
dangerous

condition

.

Picture. 1. Block diagram of occupational health
and safety management.

26  Technical science and innovation. Ne1/2024



CIVIL AND ENVIRONMENTAL ENGINEERING

Each stage in this diagram is performed
unrelated to each other, and the probability of
reliability of their execution is at the stage of
control_n”B, at the stage of comparation_c”B, at the
stage of adjustment. According to the laws of
probability theory, the overall reliability of a
flowchart consisting of elements that perform
sequentially in terms of reliability, that is, are
calculated as follows, since they are independent
stages:

Py =Pl -Pl-P] (1.1)

The following is considered to be the general
reliability in the implementation of the above stages
of ensuring compliance with labor protection
requirements through civil and collective control in
labor protection management, that is, all independent
sequential stages have a multiplicity of reliability
extremes:

PYsww=rp) PP} (1.2)

Similarly, public control (a representative of a
trade union or community, a group) will be equal to
the product of the probability of reliability: Similarly,
public control (a representative of a trade union or

community, a group) will be equal to the product of
the probability of trustworthness:

P ym = P . PX . PX (1.3)

Compliance with the requirements of the
workforce and timely, high-quality implementation
of all related activities, the implementation of social
cooperation at the stage of public control by the state,
civil society and the public ensure that the results of
management are likely to be high in reliability. When
the participation of government officials and the
public in the management of state protection in the
management of labor protection is carried out jointly,
the control flowchart is formed from the following
elements (pic.2) [2].

B Fe R
Object
dangerous
phenomenon P px P
dangerous
condition
i i p P

Fig. 2. Block diagram of the implementation of
labor force management based on social
cooperation (state, company official, public).

This control block diagram consists of
sequential and parallel connected elements of control
stages with a single purpose, independent of each
other, the total value of the reliability probability of
the stages is as follows:

Pouw = (P P2 PA)+ (PY P -PY )+ (P P - PY) [P -PA - PF):
Py PP Y+ (PA-PA-PR)-(Py P2 - P)+ (PY P -PY)-(Py - P -1+ (14)
+(PE-PE-P)-(PY P PY)-(Py P2 - P7)

If we assume that all the elements in this
control flowchart (Fig. 2) are equal in terms of
reliability probability values, then the mathematical
model of occupational safety management developed
on the basis of probability theory will have the
following form:

Py, =3-P}.3P°. PP (1.5)

By analyzing the generated mathematical
model, the following results can be obtained, for
example, if the probability of reliability is 0.9 of the
result of sequentially connected mutually

independent stages that are part of the control
flowchart (Fig.2)
PO, =P’ =0.9-0.9-0.9=0.729

From this it is worth summarizing that = 0.729
and =0.729

The introduction of social cooperation in the
management of occupational safety and health serves
to increase the probability of reliability; the results of
management increase the probability of reliability.

From this, that is, from the probability of
reliability of the elements of the developed flowchart:

PX,=3-P°-3P°. P° =3.0.729 —3-0.531+3.387 = 2.187 —1.593 + 0.387 = 0.981

As can be clearly seen from the results of the
accounting, the probability of social cooperation, that
is, the occupational safety management system, in
which the participation of the state, officials of
enterprises, representatives of the public is provided,
increases by 34%. The development of a
mathematical model of public control and its
improvement, based on this, the introduction of
occupational safety management based on social
cooperation leads to a 34% reduction in the
probability of a dangerous situation, a dangerous

phenomenon at the control facility, this result is
formed by exchanging for an increase in the
reliability of control results.

Analysis of the mathematical model of the
developed logical flowchart based on the probability
theory of social cooperation, the results of
compliance with labor protection requirements lead
to a sharp increase in reliability, a high level of
management efficiency, and the right of every person
to fair working conditions is ensured.
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Conclusion
The results of compliance with the
requirements of social cooperation on labor

protection will lead to a sharp increase in the
probability of reliability, management efficiency will
be higher. The introduction of occupational safety
and industrial risk management in a style based on
social cooperation: the state, company officials,
public control, allows ensuring safety at the required
level, dramatically reducing the likelihood of
dangerous cases (accidents, unfortunate workers).
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