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Abstract: The conducted studies are devoted to the method of assessing the number of
inspectors, which is based on the balance between the quality of the performance of
preventive functions to prevent emergencies and the load standards for the
implementation of the corresponding function. Statistical data on fires and the
performance of functions by the inspectorate in Ukraine are provided. An analysis of
literary sources on the methods of determining the number of employees was carried
out, their comparison was conducted; advantages and disadvantages were identified
and examples of implementation in practica activities were given. The criterion that
should be used when assessing the number of inspectors has been determined. The
procedure for substantiating the load standards for the implementation of the functions
of the inspectorate is proposed as a basis for the development of methodological
recommendations for calculating the required staffing of the inspectorate of prevention
units. A list of the main functions of the inspection staff of the prevention units, which
are assigned to them by the relevant normative documents, has been established. The
dependence of the labor costs required for supervision of one economic object
depending on the total number of economic entities was established. A mathematical
method was selected and implemented for processing the received statistical data on
labor costs, which are used by territoria units during the implementation of the
corresponding function. Load standards (labor costs) have been established for the
implementation of the relevant functions of the inspectorate of emergency prevention
units. Methodological recommendations for determining load standards and
calculating the required number of inspectors of emergency prevention units have
been developed.

Keywords: load standards; inspection staff; units for the prevention of emergency
situations; required staffing; prevention.

1 Introduction

There are many approaches and methods for optimizing
organizationa staffing structures and the number of workers in
organizations [1, 3, 4, 9, 13], among them there are normative
(methods of technical standardization), analytical (methods of
analytical research), experimental and statistical, the method of
correlation-regression analysis, and others. For example, the
normative method provides for the calculation of the total
number of employees based on certain criteria that are laid down
in normative legal acts. In our case, such criteria can be
indicators of the inspectors activity, such as the number of
objects to be inspected during the planned period, etc. [18].

The analyticall method is based on periodic evaluation of
production indicators and economic costs with further
conclusions regarding the quantitative composition of
employees, which are based exclusively on economic criteria.
The basis of the research-statistical method is the assessment of
production indicators in comparison with a certain period, which
is implemented with the help of statistical data. The method of
correlation-regression analysis establishes the dependence of the
number of employees on such factors as wages, business trips,
the need to involve third-party organizations, etc.

The general drawback of the above-mentioned methods is that
they do not take into account such an indicator as the load
standard, the performance of a certain function, which, in our
opinion, should be the basis of the method of determining the
number of inspectors. Since, on the one hand, an unreasonably
understaffed number will lead to low-quality performance of

emergency prevention functions, which in turn will lead to an
increase in the number and scale of emergency situations; on the
other hand, an excessive number of personnel will lead to
unreasonable economic costs.

Therefore, the approach based on the balance between the
quality performance of emergency prevention functions and load
standards during the assessment of the number of inspectors
needs scientific justification.

According to statistical data in Ukraine [2], the number of fires
has almost doubled over the previous decade; 1,853 people died
as aresult of the fires, including 35 children; 1,383 people were
injured, including 90 children. Material losses from fires
amounted to 13 billion 363 million 545 thousand UAH (of which
direct losses amount to 3 billion 181 million 197 thousand UAH;
indirect losses - 10 billion 182 million 348 thousand UAH).

The main data characterizing the situation of firesin the state are
presented in Figure 1.
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Figure 1. The main indicators characterizing the situation of
fires in the state in 2021 compared to 2020

It should also be noted that on the territory of Ukraine, 109
thousand 938 objects with high, 123 thousand 206 objects with
medium, and 226 thousand 883 objects with insignificant level
of risk, aswell as 35 thousand 372 objects of government bodies
are registered in the state supervision (control) bodiesin the field
of man-made and fire safety objects. According to statistical
data, every year state supervision bodies in the field of man-
made and fire safety conduct about 100,000 planned and
unplanned inspections of the objects of government bodies and
business entities, as a result of which about 1 million measures
are proposed and about 50,000 administrative protocols are
drawn up. Data on the number of objects serviced by the
inspection staff are shown in Figure 2.

Objectsregistered:

High degree of risk - 109938

Average degree of risk- 123206

Insignificantdegree of risk - 226883

Objects of authorities— 35372
Total: 435339

Figure 2. The number of objects in Ukraine serviced by the
inspection staff

Thus, the substantiation of load standards (labor costs) for the
implementation of the corresponding function of the inspection
staff of emergency prevention units, as a scientific basis for the
development of methodological recommendations  for
determining the load standards and calculating the required
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number of inspectors of emergency prevention units is an urgent
scientific and technical task.

2 Materialsand Methods

Today, the basis of the methodology [19], which is used to
determine the required number of inspectors of emergency
prevention units, is based on the ratio of the annual amount of
working time required for the performance of functional duties
to the useful annual fund of working time of this employee. A
differentiated approach to determining the required number of
employees is ensured by the introduction of correction
coefficients and it tekes into account only the quantitative
indicator, but does not allow considering the list of new
functions or tasks and the complexity of their implementation by
supervision (control) units.

According to [5, 18], the inspectorate of emergency prevention
units performs the following functions:

= Organization and planning of work, general issues;

. Implementation of state supervision (control) and

registration of documentation based on the results of

measures,

Administrative activity;

Implementation of market surveillance measures;

Preventive and informative work;

Preparation of fire materials;

Consideration of applications from legal entities and

individuals;

. Work with local executive bodies and
government bodies.

local  self-

High-quality performance of these functions requires a
reasonable and optimal number of inspectors of emergency
prevention units, which implies the use of appropriate research
methods and determination of the required number of inspectors
of emergency prevention units.

According to the results of the analysis of literary sources and
research works carried out in this area [19, 12, 15, 16], it was
established that there are a number of methods for establishing a
justified number of employees - among them, there are such as:
indirect rationing method, correlation-regression analysis,
method of specific types of work labor intensity, a method based
on technical and economic indicators, a method using tactical
data of fire and rescue units.

The method of indirect rationing establishes the dependence of
the number of employees on the characteristics of the object
(population, number of buildings, danger of production facilities,
etc.). This method is easy to use, but it has low accuracy, it
allows obtaining averaged standards of numbers that take into
account the volume and labor intensity of the work being
performed. At present, methods of indirect rationing are widely
used in determining the number of administrative units in
various branches of economy.

The description of this method is given in works [2, 9, 13]. The
authors obtained analytical ratios of the dependence of the
number of fire protection workers on the population, the number
of houses, industrial enterprises, the value of fixed assets, etc.
The method is also applied in [6].

Correlation-regression analysis establishes the dependence of the
number of employees on some factors (wages, material costs,
business trips, the need to involve third-party organizations, etc.)
[12]. This method allows building the dependence of the staff
number on the influence of factors, but it is difficult to use,
requires reliable statistics, and has no analogues for practical use.

To select the most significant factors affecting the staff number,
a matrix of pairwise correlation coefficients is calculated. The
correlation coefficients between the factors can be used to judge
their relationship. At the same time, the absolute value of the
correlation coefficient close to zero shows the insignificant
influence of this factor. The final selection of factors is

performed in the process of stepwise multiple regression analysis
using a standard computer program.

On the basis of the numerical values of factors affecting the
number of specialists, by applying the method of mathematical
statistics for a given group of specialists, normative formulas for
each management unit are constructed in the form of power
(logarithmic) or linear multifactorial regression equations:

H=agx/* - x52 - .o xp" Q)
H = agtayx; + azx, + -+ ayx, 2)

where H - the norm of the number of specialists;

X1, X2 ..., Xn - the importance of factors determining the number
of specialists,
ai, a; .. , ap - regression coefficients (factor coefficients)

characterizing the degree of influence of the relevant factor on
the number of specialists;

ao - constant coefficient of the regression equation (normative
formula).

The type of functions of the connection between the staff
number and the set of factors was selected in the process of
processing these data on a computer with the help of specialized
software for the automatic calculation of time and number
norms. According to the regression equation, the calculated
values of the staff number are obtained.

The method of labor intensity of specific types of work
determines the number of employees based on the labor intensity
of performing basic tasks and functions. This method requires
reliable statistics and mathematical processing, due to which it
gives afairly reliable option. The method was applied in article
[17] and used in previous research works [12, 15].

According to [10], at an enterprise with 50 or more employees,
the employer creates a labor protection service in accordance
with the standard provision approved by the central executive
body, which ensures the formation of state policy in the field of
labor protection.

At an enterprise with less than 50 employees, the functions of
the labor protection service can be performed part-time by
persons who have the appropriate training.

At an enterprise with less than 20 employees, third-party specidists
with gppropriate training may be engaged on a contractua basis to
perform the functions of the labor protection service.

The scientific work [16] considered the composition of the
structure of the fire safety service and proposed a model that
alows determining the number of structural subdivisions at the
facility; fire hazard of production, including categories of
production, the number of working personnel, volumes of
preventive and supervisory functions are considered.

The calculation of the number of employees of the fire safety
service of the production structural unit S, depending on the
explosion and fire hazard of the production, is carried out
according to the formula:

PayKHRo+Rp
F

S=2+ 3)

where S - the number of employees of the fire safety service;

P., - the average number of employees of the facility;

Ky - coefficient that takes into account the dangerousness of
production;

Ro - annual time spent on preventive work by one employee of
the fire safety service;

Rp - annual expenditure of time for visiting objects located
outside the territory of the main enterprise to carry out
preventive work by one employee of the fire safety service;

F - effective annual fund of working time of one specialist of the
fire safety service.
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A similar formulais used to caculate the number of preventive
workers of the local or voluntary fire department of the
settlement.

The coefficient Ky, which takes into account the fire and

explosion hazard of production, is determined by the formula:
Ky =2+ 22 (4

where Ky - coefficient that takes into account the dangerousness

of production;

Py - the number of employees of the facility who perform work

with an increased fire hazard;

Py - the number of employees of the facility who work in

explosive and fire-hazardous premises,

Pa - the average number of employees of the facility.

Ky can be a maximum of 3 if all employees perform work with

increased fire danger and al work in explosion- and fire-

hazardous premises.

The annual time expenditure R, for preventive work by one
employee of the fire safety service is determined by the formula:

N.
_N 5
R,= 2;tinl ©)

wherei isthe number of types of equipment, devices, etc.;

N; - the number of types of equipment, devices, etc., which
require periodic inspection by an employee of the fire safety
service;

t; —time norm for inspecting a unit of equipment, devices, etc.;

n; is the number of units of equipment, devices of the i-th type
that require periodic inspection by an employee of the fire safety
service.

The annual time expenditure R, for visiting objects located
outside the territory of the main enterprise for preventive work
by one employee of the fire safety service is determined by the
formula:

R, =232, T, 6)

where N, — the number of production facilities located outside
the territory of the main enterprise;

T; — time spent (hours) traveling to the j-th object in both
directions;

j - takes into account working time spent on vacation and is
equal to 252 working days minus 24 vacation days multiplied by
8 hours, which is equal to 1824 hours.

The method based on technical and economic indicators, usually
used in small commercia structures, establishes the number of
employees by comparing production and economic indicators.
The method requires constant monitoring and changes to
staffing. It allows for the possibility of a non-rational result and
isnot applicable for large objects, organizations, and institutions.

In the method using tactical data of fire and rescue units, the
number of inspectors according to this method is established
depending on the frequency of departures of fire and rescue
units. The method was used in a research paper [17], but it does
not have sufficient approval and reguires reliable statistics and
mathematical processing.

Based on the results of the analysis of literary sources, it can be
concluded that one of the criteria when assessing the number of
inspectors is the laboriousness of performing a certain function,
which in turn requires an analysis of the functions of the
inspectors for further justification of the load standards
necessary for their implementation.

The results of research on the justification of the number of
employees using various approaches are given in the literature.
At the same time, the question of the dependence of the number
of inspectors of emergency prevention units on the load

standards necessary for the high-quality performance of the
corresponding function remains unexpl ored.

The purpose of this work is to establish the load standards (labor
costs) depending on the type of task of the emergency prevention
unit, as a scientific basis for the development of methodological
recommendations for determining the load standards and
calculating the reguired number of inspectors of the emergency
prevention units.

In order to achieve the goal, the Ukrainian and foreign regulatory
frameworks for calculating the required number of inspectors of
emergency prevention units were analyzed, the tasks, functions,
and time spent (labor intensive) for their implementation were
investigated, methodological approaches (mathematical models)
for data processing on calculation of the standard number of
inspectors of emergency prevention units were studied and
analyzed. Also, in order to achieve the set godl, it is necessary to
collect, summarize, and process statistical data from territorial
divisions regarding labor costs necessary for the implementation
of a certain function. Investigatation and determininig the main
tasks of the inspectorate of the emergency prevention units and
developing methodological recommendations for determining
the load standards and calculating the required number of
inspectors of the emergency prevention units appears to be the
relvant task.

The object of research is the implementation of emergency
prevention functions by the inspectorate.

The subject of the research is the impact on the load standards
(Iabor costs) of certain types of main tasks of the inspectorate of
emergency prevention units.

The following procedure is proposed to establish the standards
of loads necessary for the performance of the corresponding task
or function:

. Establishment of a list of the main tasks and functions of
emergency prevention units;

L] Development of a survey questionnaire for collecting
statistical data necessary during the justification of load
standards for the implementation of the corresponding task
or function;

L] Summarization of the collected data according to load
standards for the implementation of the corresponding task
or function;

. Choosing a mathematical method for processing statistical
data and establishing load standards for the implementation
of the corresponding task or function;

. Development of methodological recommendations for
determining load standards and calculating the required
number of inspectors of emergency prevention units.

During the implementation of the proposed order, the basis
should be the method, which consists in the assessment and
further determination of an adequate ratio between the number of
employees required to perform the functions assigned to them
and the real labor costs (loads) necessary to perform such
functions.

In order to determine the required number of staff and establish
load standards for the implementation of the main tasks defined
in [5, 11, 18], alist of the main functions of the inspectorate of
emergency prevention units was established, which includes the
following functions:

1. organization and planning of work regarding state
supervision (control) in the field of man-made and fire
safety, general issues;

2. implementation of state supervision (control) in the field of
civil protection, fire and man-made safety and preparation
of documentation based on the results of measures
implemented;

3. accompanying protocols on violations of requirements in
the field of civil protection, fire and man-made safety to
the court;
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4. implementation of measures of state market supervision;

5. campaigning and informational work in the field of civil
protection, fire and man-made safety;

6. registration of materials on fires, formation of cases;

7. consideration of applications from legal entities and
individuals on issues of civil protection, fire and man-made
safety;

8. work with local executive bodies and local self-
government bodies to comply with the requirements of
civil protection, man-made and fire safety.

3 Results and Discussion

An approach based on the analysis of statistical information on
working time costs [8] was chosen. For this purpose, relevant
statistical data on labor costs, which are used by territorial units
during the implementation of each of the functions defined
above, have been collected.

Based on the results of the data analysis from the territorial
divisions that perform the functions of supervision and control in
the field of fire and man-made safety, the dependencies of the
load standards for one economic entity depending on their total
number have been established (Figure 3).

Business entity with a high
degree of risk

Business entity with an
average degree of risk
Business entity with a low
_— degree ofrisk

Load rate based on one business entity, person-hours
(=)
N

16 a8 200 5 w7 so0 a0 a0 s w0 s 3%0

Number of business entities, units

Figure 3. Dependence of load standards on the number of
economic entities, in relation to which the functions of
supervision and control are performed

Analyzing the dependence shown in Fig. 3 for all business
entities, regardless of the degree of risk, two characteristic zones
(I and II1) can be distinguished for the reduction of regulatory
loads for servicing one business entity. Zone I, when a small
number of economic entities significantly increases the time
allocated for the implementation of the function of supervision
and control for one economic entity, can be explained by the
surplus of time for the implementation of the specified functions
for all economic entities; on the contrary, for zone Ill, when a
large the number of economic entities reduces the time allocated
for the implementation of the function of supervision and control
per economic entity, it is explained by the lack of time for the
implementation of the specified functions for all economic
entities. The specified zones are areas of error during the
justification of load standards for the implementation of the
functions of supervision and control by the inspectorate.
Therefore, they were not taken into account during the further
processing of statistical data, and zone Il was taken into account.

The method of mathematical statistics was used for data
processing, the essence of which consists in the following steps.

Before starting the calculation, statistical data are checked,
according to [7], for the presence of outliers and quasi-outliers
using the Grubbs test.

In order to determine the average load standards for the
implementation of the main tasks and functions of the inspection
staff of emergency prevention units, empirical distribution
functions of the studied speed of movement are constructed
based on histograms, with a corresponding assessment of the

parameters of the distributions (mean value and root mean
square deviation).

The general theoretical approach to the construction of
histograms and the calculation of their parameters is described in
[14].

The load distribution parameters are calculated as follows. A
sample of random values of loads {x} = {X1,X,...,xn} is formed,
where N is the size of the sample of random values. Based on it,
a grouped statistical series is built. To determine the number of
intervals of groups L, the Brooks formula is used:

L =5IgN @

The minimum and maximum values of the sample Xmin =
min{Xy,Xa,...,xn} and Xmax = max{ Xi,X,...,xn} are found, and
the length of the group interval (step of the histogram) is
determined by the formula:

Ax = (Xmax'xmin)/(l—'l)y (8)

The limits of the k-th interval of the histogram are determined by
the formulas:

Xk-1 = Xmin — 0,5 AX, (9)

Xk = X1 + AX (10)

We determine ny random variables from the sample {x} that fell
into the k-th interval [Xx.1, Xk-1 + AX]. For convenience, the limits
of the intervals can be rounded, but the constancy of the step of
the histogram Ax must be observed.

To construct a grouped statistical series of relative frequencies,
the relative frequencies px = n/N are calculated and the
condition is checked

(1)
+

=2
z|\3

n
Lo
+...+ N 1
For the graphical presentation of the histogram, the heights Hy of
the rectangles of the histogram are calculated
Hy = nk/Ax (12)

and the maximum height value Hpax = max{ Hi, H,, ..
determined.

. HL} is

On the abscissa axis of the histogram graphs, the starting point
Xo is selected and the scale is such that the segment [xo, x.] fits
completely. On the ordinate axis, the beginning of the reference
is selected at point 0 and the scale is such that the segment [0,
Hmax] is completely included. For each interval [Xx1, %], a
rectangle of height Hy with base Ax is constructed. As a result,
we get a histogram of absolute frequencies. To construct a
histogram of relative frequencies, the value pi/Ax = ny/N/Ax is
used as the height of the k-th rectangle.

The mathematical expectation of the histogram pg is determined
by the formula:

ho=xo+ Ax (Shoy pek —2) (13)
The dispersion of histogram oZis determined by the formula:
02 = (80)? [ + hoy pic K? = (ks i K] (14)
Accordingly, the standard deviation is:
05 = o2
Average load standards for the implementation of the main tasks

and functions of the inspector staff of emergency prevention
units are determined by the formula:

(15)

(16)

V= U — Oc
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Further, on the basis of the above approach, using formulas (7 -
16), calculations were made of the distribution of the costs of
working time necessary to fulfill the functional duties of the
inspector staff of emergency prevention units for each type of
work.

Load standards for the implementation of the main functions of
the inspector staff of emergency prevention units are calcul ated.
In this way, for the first time, load standards (Iabor costs) were
established for the implementation of the relevant functions of
the inspector staff of emergency situations prevention units, the
numerical values of which are givenin Table 1.

Table 1: Load standards for the implementation of the main tasks
and functions of the inspector staff of emergency prevention
units

Load rate,

No. List of main types of work man-hours

Implementation of state supervision
(control) and preparation of
documentation based on the results of
measures, one business entity: 4.0
= for business entities with asmall
degree of risk
= for business entities with an average
degree of risk
= for business entities with ahigh
degree of risk
Filing lawsuits in court regarding
violations of requirementsin the field
of civil protection, fire and man-made
safety
Implementation of organizational and
planning functions, functions of the
state market surveillance body,
campaigning and informational
functions, functions regarding the
preparation of materials on fires,
functions regarding cooperation with
authorities

10.6
17.5

21

74.9

Methodological recommendations for a differential approach
when determining the required number of staff provide for the
introduction of correction coefficients that take into account the
peculiarities of the region: the number of serviced objects
(registered), the number of fires (recording them, forming fire
cases), the number of claims to court regarding violation of
requirements established by law in the field of civil protection,
fire and man-made safety.

The required number of staff includes the number of employees
necessary for the implementation of the main tasks and is
determined by the formula:

N=K - [QBEH'nabh+QBEM'nof:+QEEL'"obl+QAD'"L +Q, PP, p3]
17

where K is the coefficient that takes into account the time spent

by employees on sick leave and vacations and is 1.15;

Qsen, Qsem, Qse. - total labor costs per business entity, for

entities with high, medium, and low risk levels, man-hours;

Qap - total labor costs based on one lawsuit in court regarding

violations of requirementsin the field of civil protection, fire and

man-made safety, man-hours;

Nobh, Nobas Nobl — the average number of economic entities that are

subject to supervision (control) during the year within the

region;

m — annual rate of working time for one employee, with a 40-

hour work week, h;

Q: — general labor costs for the implementation of organizational

and planning functions, functions of the state market supervision

body, campaigning and information and explanatory functions,

functions regarding the preparation of materials on fires,

functions regarding cooperation with authorities in terms of

compliance with the requirements of civil protection, fire and

man-made safety (in man-hour);

n. —the number of lawsuits in court for the region;

P1, P2, P3 are correction coefficients.
4 Conclusion

The work solves an actual scientific and technical task -
determination of average load standards for the implementation
of the main tasks of the inspectorate of emergency prevention
units. As a result of the research, the following scientific and
practical results and conclusions were formul ated:

1. It has been established that the largest load standards (labor
costs) during the activities of the inspectorate of the
emergency prevention units in 2020-2021 fal on the
implementation of state supervision (control) in the field of
civil protection, fire and man-made safety and the drawing
up of a declaration based on the results of the
implementation of measures, as well as support of lawsuits
in court regarding violation of regquirements established by
law in the field of civil protection, fire and man-made
safety.

2. The procedure for substantiating the requirements of
methodological recommendations for determining load
standards and calculating the required number of inspectors
of emergency prevention units is proposed. At the same
time, it is planned to use the method, which consists in the
assessment and further determination of the adequate ratio
between the number of employees necessary for the
fulfillment of tasks entrusted to them, according to the
provisions of regulatory and legislative acts, tasks and
functions, and the actual labor costs (load) necessary for
their implementation.

3. The dependence of load standards for one economic entity
depending on their total number is established. Such
dependence shows that the small number of business
entities that are served creates a surplus of time for the
implementation of supervision and control functions, as a
result of which labor costs are unreasonably overstated. On
the contrary, the large number of business entities that are
served creates a shortage of time for the implementation of
the functions of supervision and control, as a result of
which these functions may not be performed well and not
infull.

4. It was established that during the calculation of the
required number of inspectors, in order to ensure a
differentiated approach, it is necessary to provide for the
introduction of correction coefficients.

5. Load standards (labor costs) for the implementation of the
relevant tasks and functions of the inspection staff of
emergency prevention units were established, which are
for:

Implementation of state supervision (control) and preparation of
documentation based on the results of measures, per one
business entity:

. For economic entities with a minor (insignificant) degree
of risk — 4.0 man-hours;

. For business entities with an average degree of risk — 10.6
man-hours,

. For business entities with a high degree of risk — 17.5 man-
hours.

Implementation of lawsuits in court regarding violations of
requirements in the field of civil protection, fire and man-made
safety - 2.1 man-hours.

Implementation of organizational and planning functions,
functions of the state market surveillance body, campaigning and
informational functions, functions related to the preparation of
materials on fires, functions related to cooperation with
authorities - 74.9 man-hours.

6. Infurther studies, it is expedient to continue the mentioned
work in terms of approbation and determination of
reliability limits of the calculation results according to the
developed methodical recommendations.

-220-



AD ALTA

JOURNAL OF INTERDISCIPLINARY RESEARCH

Literature:

1. Alboshchyi, O. V., Bolotskikh, M. V., Kuleshov, M. M. et
al. (2009). Osnovy upravlinnya v orhanakh i pidrozdilakh MNS
Ukrayiny. [Fundamentals of management in bodies and units of
the Ministry of Emergency Situations of Ukraine]. Study guide.
Kharkiv: University of Civil Defence of Ukraine [in Ukrainian].
2. Analitychna dovidka pro pozhezhi ta yikh naslidky v
Ukrayini za 12 misyatsiv 2021 roku [Analytical report on fires
and their consequences in Ukraine for 12 months of 2021]. Kyiv:
IDU ND CZ. (2022). https://idundcz.dsns.gov.ua/upload
/5/3/8/5/7/5/2021-ctatuctuka-analitychna-dovidka-pro-pojeji-12
2021.pdf [in Ukrainian].

3. Brushlynskyi, N. N. (1986). Sovershenstvovaniye
organizatsii i upravleniya pozharnoy okhrany [Improving the
organization and management of the fire brigade]. Stroyizdat [in

Russian].
4. Bukhalo, S. M. (2004). Orhanizatsiya planuvannya ta
upravlinnya  diyal'nistyu ~ promyslovykh  pidpryyemstv

[Organization of planning and management of activities of
industri Code of Civil Protection of Ukraine from October 2
2012, Ne 5403 —VI stanom na 16.06.2022. (2012) Ofitsiynyy
visnyk Ukrayiny, p. 112 [in Ukrainian].al enterprises]. Kyiv:
Higher School [in Ukrainian].

5. Code of Civil Protection of Ukraine from October 2 2012,
Ne 5403 —VI stanom na 16.06.2022. (2012) Ofitsiynyy visnyk
Ukrayiny, p. 112 [in Ukrainian].

6. DBN B.2.2-12:2019 Planning and development of
territories. — Valid from 2019-10-01. - K.: Ministry of the
Region of Ukraine.

7. DSTU GOST ISO 5725-2:2005 Accuracy (correctness and
precision) of measurement methods and results. Part 2. The basic
method for determining the repeatability and reproducibility of
the standard measurement method (GOST ISO 5725-2:2003,
IDT). — Valid from 2006-07-01. Kyiv: Derzhspozhivstandard of
Ukraine.

8. Feshchuk, Y., Nizhnyk, V., Nekora, V., & Teslenko, O.
(2022). Improving the system for responding to fire in areas
contaminated by the Chernobyl disaster. News of the National
Academy of Sciences of the Republic of Kazakhstan, Series of
Geology and Technical Sciences, 451, 152-158.

9. Herchikova, I.N. (2000). Menedzhment [Management].
Banks and exchanges, UNITY [in Russian].

10. Law of Ukraine dated October 14, 1992 No. 2694-XII “On
Labor Protection”.

11. Law of Ukraine dated 04/21/2022 No. 5847 “On
Amendments to Certain Legislative Acts of Ukraine Regarding
the Separation of Powers between the Central Executive Body
Ensuring the Formation of State Policy in the Field of Civil
Defense and the Central Executive Body Implementing State
Policy in the field of civil protection”.

12. Martyuk, V.M., & Sizikov, 0.0. (2001) Provesty
doslidzhennya  ta  rozrobyty  metodyku  rozrakhunku
neobkhidnoyi shtatnoyi chysel'nosti pratsivnykiv Derzhavnoho
pozhezhnoho nahlyadu dlya naselenykh punktiv Ukrayiny: zvit
pro naukovo-doslidnu robotu [Conduct research and develop a
methodology for calculating the required number of employees
of the State Fire Supervision for populated areas of Ukraine: a
report on research work] / Kyiv: UkrNDIPB MVS Ukrayiny. p.
533 [in Ukrainian].

13. Odegov, Y.G. (2001). Upravleniye personalom [Personnel
management]. Finstatinform [in Russian].

14. Orlov, Y.N. The optimal division of the histogram for
estimating the sampling density of the distribution function of a
non-stationary time series. Priprinty IMP im. M.V. Keldysh.
2013. No. 14.

15. Report on scientific and research work Summarize the
results of calculations of the number of employees of the state
fire supervision (DPN) and clarify the methodology on this issue
(DPN Methodology). S.M. Yevtushenko, V.M. Balura - K.:
UkrNDIPB of the Ministry of Internal Affairs of Ukraine, 1999.
16. Report on scientific and research work Conduct research on
substantiation of the necessary number of engineering and
inspection staff in DPO divisions that protect energy facilities
(“Number - power facilities”). V.L. Davydov, S.V.
Semichaevsky. Kyiv: UKrNDITZ, 2005.

17. Report on scientific research study of the impact of fire risks
on the set of measures to avoid or minimize the consequences of
emergency situations in the territory of the exclusion zone (PB
of the exclusion zone). V. V. Nizhnyk, O. P. Zhikharev. Kyiv:
ISU ND Central, 2021.

18. Resolution of the Cabinet of Ministers of Ukraine On
approval of the Regulations on the State Service of Ukraine in
Emergency Situations from December 16 2015, Ne 1052 [in

Ukrainian].
19. UkrNDIPB  MVS  Ukrayiny  (1996).  Metodyka
vyznachennya normatyviv navantazhennya ta rozrakhunku

neobkhidnoyi shtatnoyi chysel'nosti pratsivnykiv derzhavnoho
pozhezhnoho nahlyadu dlya naselenykh punktiv Ukrayiny
[Methodology for determining the load standards and calculating
the required number of employees of state fire supervision for
populated areas of Ukraine]. Kyiv [in Ukrainian].

Primary Paper Section: J

Secondary Paper Section: JN, JP, JY

-221-





