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METHODOLOGICAL TOOLS FOR THE IMPLEMENTATION OF INFORMATION
TECHNOLOGY FOR EXPERT ASSESSMENT OF THE QUALITY OF HEAVY
AUTOMOBILE EQUIPMENT IN THE PROCESS OF ITS EXPLOITATION

Subject matter. Justification of the choice of a model range of heavy vehicles when organizing purchases in the framework of large-
scale infrastructure projects. Goal. Increasing the efficiency of the process of determining the model range of heavy automobile
equipment, in terms of its operation, at the stage of initiating large-scale infrastructure projects, by creating a special methodological
approach, and on its basis - an appropriate information technology for decision support. Tasks. To develop a complex fuzzy model for
assessing the quality of heavy automobile equipment during its operation. To propose a method for collective expert assessment of the
quality of heavy automobile equipment during its operation. To develop an applied information technology to support decision-
making on the formation of a model range of purchased heavy vehicles. Methods. System analysis — in the development of a
comprehensive model of the quality of heavy automotive equipment; fuzzy mathematics — to ensure the process of fuzzy assessment
by experts of the quality of heavy automobile equipment during its operation; expertology — when creating a method for forming a
generalized quality assessment by means of collective expert assessment; software engineering — when creating applied information
technology for collective expert assessment of the quality of heavy automobile equipment. Results. An approach to the creation of a
number of applied information technologies for complex expert assessment of the quality of operation of a wide class of vehicles
using the example of heavy automobile equipment. Conclusions. A comprehensive model has been developed for assessing the
quality of heavy automobile equipment, at the stage of its operation, using the principles and approaches that are generally accepted in
system analysis. The method of presentation and further implementation of a complex quality assessment model by means of fuzzy
mathematics, which makes it possible to increase the efficiency of expert assessment, is described. A method for forming a team of
experts is proposed, which implements the selection of an expert from several applicants, while taking into account the
communication capabilities of individual members of the team of experts. The applied information technology for complex
assessment of the quality of heavy automobile equipment in the aspect of its operation is described, in order to justify the choice of a

model range for the acquisition of this equipment in the implementation of large-scale infrastructure projects.
Keywords: heavy automotive equipment; integrated quality model; fuzzy mathematics; collective expert assessment; decision

support; applied information technology.

Introduction

In recent years, large-scale infrastructure projects
have become widespread in many countries around the
world, including Ukraine. A typical example of such a
project is the state program "Large Construction”, which
is currently being implemented and which is initiated by
the President of Ukraine. A significant part of the funds
that make up the budget of such projects is intended for
the purchase of technical means. The specificity of large-
scale infrastructure projects (LIP) in many cases is
associated with the need to purchase large volumes of
various transport mechanisms, including heavy trucks and
special equipment based on them. Due to the scale of LIP,
heavy automotive equipment (HAE) purchases can reach
many hundreds of units, making it an important task to
pre-estimate future HAE maintenance costs, including
routine maintenance, emergency repairs, and more. Thus,
among the many tasks inherent in the life cycle of LIP is
quite relevant to justify the choice of the HAE model
range, based on the above factors. This task is directly
related to quality assessment, in terms of operating costs
for the maintenance of HAE. Irrational decisions about the
choice of HAE can further lead to unjustifiably large
losses of funds, which will reduce the overall
effectiveness of LIP.

Many researchers have paid attention to the issue of
assessing the quality of heavy engineering products, but
the tools they have developed in the course of research
have not taken into account the specifics of LIP in terms
of assessing the quality of vehicle operation.

These circumstances necessitate the development of
special methodological tools, and on this basis - the means
of information support for decision-making processes to
determine the model range of HAE for the implementation
of the planned LIP.

Formulation of a scientific problem and its significance

The problem that determines the relevance of this
study is the most fundamental of all the problems of
human existence. This is a problem of lack of resources.
It, in this case, identifies an applied problem, which is an
unacceptably high level of uncertainty about the
performance of HAE, and their impact on the quality of
LIP in general.

This problem cannot be solved by any top manager
alone, because finding a rational option is associated with
the need to analyze a large number of factors that are, by
their nature, heterogeneous and quite difficult to relate to
each other.

Thus, there is a single way to solve this problem,
which is to create special models of integrated quality
assessment, methods of assessing the values of quality
indicators of HAE operation by a team of experts, and
making a single, aggregate assessment of a particular
HAE model range for implementation of LIP.

These methodological tools should be presented
formally with the use of adequate mathematical structures,
and then programmatically implemented in the framework
of special applied information technology, in the form of a
decision support system for those who choose the HAE
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model range.

Analysis of publications on the stated problem

The modern quality management paradigm is based
on the concept of Total Quality Management (TQM) and
is regulated by a series of relevant ISO 9000 standards
[1-5].

In the general sense, quality management is the
management of those factors and conditions that most
significantly affect the level of product quality. The
quality management system covers the entire organization
(responsibility, methods, and processes) of enterprise
management and is aimed at reliable implementation of
quality requirements, which implements all measures of
effective and efficient implementation of the company's
goals defined in the quality policy [6].

To date, in the theory and practice of quality
management there is a fairly well-developed
methodological apparatus, which is often associated with
ISO standards, various theories of the founders of quality
and the concept of TQM [7-10].

The quality of HAE, in particular in terms of
operating costs, is the most important factor in its
competitiveness, so for any manufacturer of HAE is a
very important task in the production of TQM systems
[11-13]. However, the level of quality of HAE operation
from different manufacturers differs significantly from
each other in different indicators [14-16]. This
circumstance determines the difficulty of the process of
choosing the HAE model line by one person. An effective
tool for implementing such tasks is the technology of
collective expert assessment [17], and the efficiency of the
process can be significantly increased by using the
mathematical apparatus of fuzzy mathematics [18], as
experts are able to operate during the assessment of their
usual linguistic concepts.

The purpose of the article is to solve the problem of
increasing the efficiency of the selection process for the
purchase of HAE model line during the planning and
implementation of LIP, by creating specialized
methodological tools for integrated HAE quality
assessment through fuzzy collective expert evaluation and
development of applied information technology for
software implementation and tools in the form of a dialog
environment.

Materials and methods of research

We will determine the quality of HAE in terms of
operating costs by the formula:

Q = f (Qp: Qug: Q) (1)
where: Q. — assessment of HAE performance by the
consumer; Q, — HAE quality according to TQM;
Qstg — quality of related services; Q — quality of service.

The indicator Q, is regularly calculated by world-
famous concerns, such as Toyota Motors, Volkswagen,

General Motors, Daimler, Ford Motors, Honda Motors,
Nissan Motors, Hyundai Motors, BMV, and Peugeot. At
the same time, they use differential, complex, mixed and
integrated methods common in practice on the basis of
expert, sociological, measurement and calculation,
experimental and  combined  approaches.  The
implementation of these methods involves the use of
technical means of control such as, various measuring
instruments, installations, tools, scales, auxiliary materials
— questionnaires, tables, etc. Specific means of expert
activity include professional knowledge of experts, their
experience, and intuition.

The problem considered in this study is most
consistent with the differential method of assessing the
level of product quality, which involves comparing its
individual indicators with the corresponding indicators of
standard products, taken as a unit, or basic indicators of
standards (specifications) and is to calculate values of
relative quality indicators — their parametric indices
according to formulas:

%, = Po /P, @)

where g; — parametric quality index of the i-th parameter
being evaluated; P, — the value of the i-th product quality
indicator; P, — the basic value of the i-th indicator of its

quality; n — number of indicators.

The implementation of the method assumes that
from formulas (2) is selected the one in which the increase
in the relative value of the indicator corresponds to the
improvement of product quality, for example: other values
of service life are calculated by the first formula, and
material consumption - by the second.

The advantage of this method is that it allows you to
determine a comprehensive indicator of product quality,
which is calculated as a consolidated parametric index by
the formula:

Q = Za xq, (3)

where a; — weight of the i-th parameter.

When assessing the level of operational quality of
HAE, it is advisable to use well-known in qualimetry
comparison methods based on expert assessments based
on known scaling, which is just as useful in solving the
problem.

Modern information technologies allow the use of
appropriate software products to facilitate the modeling of
production processes. The activities of automotive
companies can be represented as a system of service (SSS)
of cars, consisting of interconnected elements: equipment;
documentation for maintenance and repair; performers
needed to maintain and restore the level of quality and
reliability of products, in particular cars.

The car service system is one of the elements of a
comprehensive assessment of the quality of automotive
products. As an example of improving product quality,
consider the model (fig. 1).
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X — vector function of input control factors; A — the intensity of the flow of requests for repairs; B,. — type of repair
effects; I',, — grouping of repair influences on complexity and periodicity of carrying out; M, — the average length

of the queue of machines in SSS; D,;; — other input factors; Z — vector function of uncontrolled factors; Z
vector function of quality and reliability (initial parameters);

aprp —
p — parameter of the query service time indicator in the

system; oo — average request waiting time; Ny, — the average number of employees engaged in the maintenance

of channels; D,,¢ — other initial factors.
Fig. 1. Cyber-model of car service system

Statistical research and observation aims to
determine: the density of the incoming request flow (),
the intensity of the outgoing flow of requests (u) and

service parameters (SP) in SSS with unlimited incoming
request flow, diagnostics, technical service (TS) and repair
for different brands and car models.

The main way to determine SP requests is the
number of service requests over a period of time. The data
obtained in these studies are the result of information

collected over 3 years. The information reflects the
number and type of incoming requests for SP cars, as
presented in the information card and accounting
documents. The most important are the parameters of
testing plans, have accuracy & and precision [ in

estimating the average values of the characteristics of the
intensity of requests, coefficients of variation. Table 1
shows the sequence of determining the number of objects
(n) in the study of their reliability.

Table 1. The sequence of determining the number of objects ( n ) in the study of their reliability

The law of distribution of the studied random variable
Sequence of computational operations normal Weibull 0.3<v <1.0
Determine the relative error § on the 8 =0,05;0,1; 0,15; 0,2; 0,25;
mean interval t with probability g B =0,05; 0,1; 0,15; 0,2; 0,25;
Set the predicted coefficient of 0<v<0,3
variation, v
De_termine the number N of test Y ' (5+1)ﬁ .
objects N= 3 15N -1 N = 5 “J1-p:2N

It is advisable to apply the known values of the
coefficient of variation in relation to the resource HAE
and the laws of distribution [5]. To find them in the
normal distribution law, as the studied indicators in
mechanical engineering are taken mileage of the machine
or its units before the stage of overhaul. The most
common value in the normal law of distribution of the
coefficient of variation is considered v =0,20.

For a fairly complete description of random
processes that occur continuously over time in a discrete
system, it is necessary to analyze the reasons that cause
the transition of the system from one state to another. For

a real-time (RF) system, the main factor that determines
the processes that take place in it is the flow of orders.
This flow consists of its individual components with low
intensity, because it is stationary ordinary.

In [6] it was shown that when collecting individual
flows into an integral one, we obtain a flow quite close to
the flow, which is characterized by a "Poisson"
distribution of the probability of events, provided that the
number of these flows goes to infinity. For practical
needs, it is enough to use 4-5 threads to get a single
distribution stream. Since the intensity of the flow of
requests is a function of the intensity of the mileage HAE,
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for those car owners whose loads on the machines are
uniform, enter A = const. In this case, the demonstration
of the flow and research on it are significantly simplified
[9].

The mathematical expectation of the number of
orders X on SP during the day can be determined by the
formula.

(4)

i=1
where n — squares of deviations.

The hypothesis is tested using the Pearson test
(XZ).Checking the consistency between the theoretical

and experimental distribution is that the size of the
difference between them is determined as the sum of the

2
-~ n; :
squares of the deviations [—'—Pxi) , thatis:
n
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where nP,; — theoretical absolute frequency after joining;
n; — absolute frequency after joining based on experience;

k — number of classes after joining.

Analysis of information on the number of requests
per month for the period of research in specialized
branded centers, allows us to determine that the parameter
flow A of RP requests, which is a function of the failure
rate of cars is directly dependent on their workload.
Where the load of the machine is uniform, we
can assume that the flow of failure rate is a constant value,
and, consequently, the flow of requests for RS
is constant.

The analysis of information on appeals to service
centers showed that the time period for cars of four brands
(studied) can be divided into two periods: in the studied
periods of time the parameters of the flow of requests A
are different, and therefore the organization of requests
should be different.

According to the results of the study, using formulas
4, 5, empirical and theoretical distribution curves were
constructed, the average number of requests in the RP of
the studied brands of Skoda, Citroen for 2020, which is
presented in fig. 2.

50-
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Fig. 2. The average values of the parameters of the flow of requests A for RP depending on the study period (months 2020) of the

following brands of cars: a) Skoda; b) Citroen

The study of the average values of the parameters of
the flow L of requests in the RP performed on four SSS
operating in Ukraine, allowed to obtain the main
numerical characteristics of the law of distribution of
request flows for repair and maintenance effects on some
basic elements of cars.

The study determined both the time costs for
different types of services and the values of the average
intensities of the output streams of RP requests in the
tested service centers. Considered: engine, clutch,
transmission, rear and front axles, chassis (brake system).

Based on the results of the research, the approach to
making the right informed decisions was determined and a
conceptual model of management information support
was developed. This model includes a set of blocks that
are connected in series.

Rational decision-making is carried out in the blocks
of the first group, and provides a detailed analysis and
expert evaluation of the formed decisions.

Since the technology of strategic management
involves, in some cases, the restructuring of the SSS, the
second group of units implements a regulated sequence of
actions for the restructuring of the SSS, in particular, the
relevant tangible and intangible assets.

The third group of blocks is designed to evaluate and
justify decisions to determine the HAE model line for
procurement under LIP.

The model described above, in principle, is suitable
for solving a wide range of practical problems related to
the justification of the choice of model range not only cars
but also other technical means, such as various technical
equipment (machines, units, etc.). At the same time, the
specifics of LIP create risks of very large financial and
time losses due to making irrational decisions. This fact
necessitates the addition of a comprehensive model for
assessing the operational quality of HAE with a set of
special functional units designed to improve the efficiency
of the quality assessment process. Thus, in the first group
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of blocks it is advisable to apply the representation of a set
of factors that determine the operational quality of HAE in
the form of linguistic variables with appropriate scales.
This expansion of the integrated model will increase the
comfort of experts, which will directly affect the
efficiency of the whole process.

Let’s present a comprehensive model for assessing
the operational quality of HAE in the form of a "black
box", the input of which provides information about the
factors that determine the quality of operation P.
Multiple factors from the set P are characterized by the
degree of importance V and intensity of the flow of
applications for TS | (in time). The main parameters for
each factor are the threshold values — lower K, and

upper K, . At the output of the model, a set of relevant

estimates of the level of operational quality of HAE C is
formed.

Consider the parameters of the complex HAE model
described above as linguistic variables.

It is known that a variable is called linguistic if its
meanings are words, phrases of natural language. The
linguistic variable can be described by aset (X, T, U,
G, M), where X — variable name; T — term set of a
variable X, that is, the set of all names of linguistic
values of a variable X, and each of these values is a
fuzzy variable X with values from the universal set and
with the base variable U ; G - syntactic rule that
generates names X of the value of the variable X ; M —
a semantic rule that matches each fuzzy variable X to its
meaning M (X ). The concrete name X, generated by a
syntactic rule G, is called a term.

In turn, a fuzzy subset M is defined as some set X
with the function of belonging g, (X), which takes

values from the interval [0, 1]:

M:ijXWX,

xeX

where g, : X — [0, 1] — function of belonging.

Let’s assume that the most important factors for
assessing the performance of HAE are the values of

variables K;, K, and P. Let the area change K,

determined by the interval [9...30], K, — [20...40], P -

[1..7]. An absolute scale was used to determine the
intervals.

On the basis of the data which can be received as a
result of interrogation of experts, for the considered
linguistic variables such term sets are defined.:

T (lower quality threshold K,;) = lower than

acceptable + acceptable + higher than acceptable;
T (upper quality threshold K,,) = lower than

acceptable + acceptable + higher than acceptable;

T (the intensity of the flow of applications for
TS 1) = below normal + normal + above normal.

We also define the linguistic variables that describe
the initial parameter of the model, namely the set of
relevant estimates of the level of operational quality of
HAE C, with areas of change in this value are
respectively in the range [9...30].

Based on the above, term sets can be written as:

T (the lower limit of the level of operational quality
of HAE C,) =small + average + high;

T (the upper limit of the level of operational quality
of HAE C,,) =small + average + high.

For each term, a corresponding fuzzy set is
constructed from the term sets defined for linguistic
variable M with its carrier, which is determined on the
basis of the study of expert assessments. In this case, the
carrier of the fuzzy set means the set X', such as:

X' ={x| ty (X)>0,xe X'} .

The results of fuzzification of a comprehensive
model for assessing the operational quality of HAE are
presented in table 2.

Table 2. Fuzzy values of parameters of the complex model of evaluation of operational quality of HAE

The name of the linguistic variable Terms Fuzzy set medium
Lower quality threshold K, Low 9-22
Average 19-25
High 24-30
Upper quality threshold Ky, Low 20-25
Average 24-33
High 31-40
The intensity of the flow of applications for TS | Below the norm 1-5
Norm 3-6
Above the norm 6-7
HAE performance level C Small 9-15
Average 14-24
High 23-30
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The next stage of phasing of the complex model [19]

of HAE performance assessment involves
the construction of a set of rules describing
the level of HAE performance. The rules are
generalized

IF A=N,THEN B=M,

where 4, B - linguistic variables; N, M — terms of the
corresponding linguistic variables.
For example:

IF the lower quality threshold = <high>,
THEN quality level = <medium>.

A matrix of fuzzy relations is built on the basis of a
set of rules. As is known, a fuzzy binary relation R is a
subset of a Cartesian product X xY :

R= [ mxy)/(xy).
(x,y)eXxy
Next, the constructed matrices are combined
Mg = MaX (g sy M) -

For the organization of the logical conclusion the
compositional rule of the logical conclusion which
separate case is the known syllogism Modus Ponens is
used.:

BASIS1IF x e4,THEN y € B
BASIS 2
BASIS

X e A
yeB.

There are quite a number of fuzzy relations used in
the compositional rules of inference. But in this case it is
appropriate to apply one of three rules:

LR, = (AxB)U(-AXV) = [ (1, () A ) v (L~ g1, )/ ().

uxv

2. R,(-AXV)® (U xB) = [ (L (1 12, (1) + 41, (V) / (. V).

uxv

3. R, =AxB= JyA(u)AyB(V)/(u,V).

uxv

The specifics of LIP life cycle management,
including the solution of the problem of determining the
HAE model range, necessitates the use of a number of
special methods based on the principles of the competency
approach in the selection of applicants for inclusion in the
team of experts. Collective expert evaluation
is largely determined by the fuzzy nature of the process of
forming evaluations by both individual experts
and the team of experts as a whole. These circumstances
indicate the feasibility of wusing fuzzy logic
in collective expert evaluation, in order to reduce the
impact of uncertainty on the objectivity of expert
evaluation.

The expert survey procedure can lead to several
cases, each of which requires special methods of
processing the survey data. However, quite often in
practice it all comes down to averaging in one way or
another assessment of individual experts. Obtaining an

average assessment will be justified only if
there is a sufficiently high consistency of expert
assessments. If several groups are formed in
the expert commission, standing in significantly
different  positions, then a simple averaging
of the assessments of all experts will be
meaningless.

Subgroups of experts (usually small) or individual
experts, whose assessments differ quite sharply from the
assessments of the majority, have been called "dissidents"
in the literature. In order to artificially achieve consistency
in the assessments of dissident experts are excluded from
the expert group. However, they may include original
thinkers who have delved deeper into the problem than
most experts.

A mild way to combat dissidents is to use robust
(stable) statistical procedures, namely the use of methods
that are known in the theory of rough sets.

When performing an expert operation (in the case
when the assessments of experts are expressed in the scale
of relations) with the appointment of weights of criteria
and alternatives, the number of which can be quite large
(more than 10), there are some difficulties. This is due to
the fact that in such conditions, the expert is
quite difficult to rank or break the elements. To solve this
problem, the method of pairwise comparison of elements
(objects) is widely used, which in turn is the basis for
other  methods of analysis of  multicriteria
alternatives (ordinal sum method, generalized ordinal sum
method  for  incomplete  pairwise  comparisons,
hierarchy analysis method, and scalar convolution
method), etc.).

The application of the above formal means of
collective peer review aims to increase the objectivity of
the decisions made regarding the justification for the
choice of the HAE model line at the stage of LIP
initiation.

In the course of the research an applied information
technology was developed, the description of which in the
IDEFO notation is given in fig. 3.

The application of the developed information
technology, based on CASE-tools, common in the practice
of software engineering, will increase the efficiency
of the process of assessing the operational quality of HAE
by reducing the risks of irrational decisions
that lead to financial losses in both HAE procurement and
operation.

Conclusions and prospects for further research

1. A comprehensive model for assessing the quality
of heavy vehicles, at the stage of its operation, using the
principles and approaches that are generally accepted in
the system analysis.

2. The method of presentation and further realization
of the complex model of quality estimation by means of
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fuzzy mathematics that increases efficiency of expert 4. The applied information technology of complex
estimation is stated. assessment of quality of heavy automobile equipment in

3. A method of forming a team of experts is the aspect of its operation is described, for the purpose of
proposed, which allows to justify the choice of an expert  a substantiation of a choice of a model line for purchase of
from a number of applicants and to draw conclusions this equipment at realization of large-scale infrastructure
about the communication capabilities of individual projects.
members of the team of experts.
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METOJANYHI 3ACOBH PEAJIIBAIIT IH®OPMAIIMHOI TEXHOJIOI'TI
EKCIHHEPTHOI'O OLITHIOBAHHS IKOCTI BAXKKOI ABTOMOBLJIBHOI TEXHIKH
B ITPOLIECI 1T EKCILTYATALI

Ipenmer. OOrpyHTYBaHHS BHOOPY MOJEIBHOTO PsLy Ba)KKOi aBTOMOOLIBHOI TEXHIKM NPH OpraHizalii 3aKyIiBeab B paMKax
BEITMKOMACIITA0HUX IHPPACTPYKTYPHUX MPOeKTiB. MeTa. [TifBUIIECHHS e()eKTHBHOCTI MPOIECY BU3HAYEHHS MOJIEIEHOTO Py
Ba)XKOI aBTOMOOIMBHOI TeXHIKM, B acmekTi ii ekcrulyartamii, Ha erami iHimjamii BenMKOMacITaOHHMX iHGPACTPYKTYPHHUX
HPOEKTIB, MIISXOM CTBOPEHHS CIICIIAIBHOTO METOIMYHOTO IIXOAy, a Ha IHOro OCHOBI — BIiAMOBimHOI iH(opMamiitHOi
TEXHOJIOTI] MIATPUMKH NPUHHATTS pilieHb. 3aBJaHHs. Po3poOUTH KOMIUIEKCHY HEUiTKy MOJEb OLHIOBAHHS SIKOCTI BayKKOi
aBTOMOOLTEHOT TEeXHIKM B XOmi i eKcIuIyaramii. 3amporoHyBaTH MeETOJ| KOJEKTHBHOTO EKCIIEPTHOTO OI[IHIOBAHHS SKOCTI
Ba)XKOI aBTOMOOIIBbHOI TeXHIKM B XoXi i ekcmiyarauii. Po3poOutu mpuxiagHy iHpopMmaniiiHy TEXHOJIOTIIO IiATPHUMKH
OPUHHATTS PIillleHb MOA0 (OPMYBAaHHS MOJEITBHOTO PSIy BaXXKOI aBTOMOOULIBHOI TEXHIKH, IO 3aKyHoByeThcsa. Metoman.
CuctemHuil aHaniz - Ipu po3poOLi KOMIUIEKCHOT MOJENi SIKOCTI BayKKOi aBTOMOOIIBbHOI TeXHIKHM; HEYiTKAa MaTeMaTHKa — JUIs
3a0e3IeueHHs MPOoIeCcy HEUYiTKOTO OI[IHIOBAHHS SKCHEepTaMH SIKOCTI BaXXKKOi aBTOMOOITBEHOI TeXHIKM B Xofi 1i ekcruryaTamii;
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EKCIEePTOJIOTIS — TPU CTBOPEHHI MeToay (OpMYBaHHS y3arajbHEHOI OIIHKH SIKOCTI IIISIXOM KOJICKTUBHOTO E€KCIIEPTHOTO
OLIIHIOBAaHHS; IIPOrpaMHa 1HXKEHEpis — IPHU CTBOPEHHI NMpPUKIAAHOI iHGOpPMalifHOI TEXHOIOTrii KOJIEKTUBHOIO E€KCIEPTHOIO
OIIIHIOBaHHSI SKOCTI Ba)KKOI aBTOMOOUIBHOI TexHiku. PesynabraTn. ITiaxia 10 cTBOPEHHS HU3KH MPUKIAIHUX 1HQOpMAIHHUX
TEXHOJIOTIl KOMIUIEKCHOTO EKCIEPTHOTO OIIHIOBAHHS SKOCTI EKCIUTyaTallii HIIMPOKOTrO Kiacy TPaHCIOPTHHUX 3aco0iB Ha
MPUKJIaai BaXKoi aBTOMOOINBHOI TexHikH. BucHOBKH. P03po0JeHO KOMIUIEKCHY MOJENb OIIHIOBAaHHS SIKOCTI BaKKOl
aBTOMOOITBHOT TEXHIKM, HA eTarli ii eKCIuTyaTallii, 3 BHKOPUCTAHHSIM MPUHIUINB Ta MiAXOIIB, 0 € 3araJbHONPUHHATUMHU Y
CHUCTEMHOMY aHai3i. BUKIageHo MeToa NpeacTaBieHHs W MOAaiblIoi peasizalii KOMIIEKCHOT MOJENi OLiHIOBaHHS SKOCTI
3aco0amMM HEYiTKOT MaTEMaTHKH, 10 MiIBUIIY€E e(EKTUBHICTH EKCIIEPTHOTO OI[IHIOBAHHS. 3alpOIIOHOBAHO METO] ()OPMYyBaHHS
KOJIEKTUBY €KCIEpTiB, 110 HaJgae 3Mory OOIPDYHTyBaTH BHOIp eKclepTa 3 HHU3KH IPETEeHJCHTIB Ta 3poOUTU
BHUCHOBKH TIPO KOMYHIKAI[iifHI MOJJIMBOCTI OKPEMHX YIICHIB KOJEKTHUBY ekcrhepTiB. OmnucaHo NpUKIaaHy iH(popMaliiHy
TEXHOJIOTiI0 KOMIUIEKCHOTO OLIHIOBAaHHS $IKOCTI BaKKOi aBTOMOOUIPHOI TEXHIKM B aclekTi Ii eKcIulyarauii, 3 MEeTO
00TrpyHTYBaHHSI BUOOPY MOJICIBHOTO Psily JUIS 3aKYIIBII Li€T TEXHIKK MPH peati3allil BeTUKOMAaCIITa0HUX 1HPPACTPYKTYypHHX
IIPOEKTIB.

KarouoBi cioBa: Bakka aBTOMOOUIbHA TEXHIKA; KOMIUIEKCHA MOJEIb SKOCTi; HEYITKA MaTeMaTHKa, KOJEKTHBHE
€KCIIEpTHE OLHIOBaHHS; MIATPUMKA IPUHHATTS pillieHb; NpUKIagHa iHpOopMAallifiHa TEXHOJIOTIS.

METOJIAYECKHUE CPEJICTBA PEAJIM3AIIUU THOOPMAIIMOHHON _
TEXHOJIOI'MH 3KCIIEPTHOI'O OHEHUBAHMA KAYECTBA TSIKEJIOU
ABTOMOBUJIBHOU TEXHUKH B ITPOLHECCE EE DKCIINIYATAIIUHU

IIpenmer. O60CHOBaHKE BHIOOPA MOJIEIBHOTO Psijia TSUKENONH aBTOMOOMIBHOM TEXHUKH MPH OPTraHU3alldH 3aKYMOK B paMKax
KpynHOMaciTabHbIX UH(ppacTpykTypHbiX mpoekroB. Ileab. IloBbimeHne 3ddexkTuBHOCTH mpolecca OmpenesicHHs
MOJICTIBHOTO Psifia TSHKEIOH aBTOMOOMITBHOM TEXHUKH, B ACTIEKTE €€ IKCIUTyaTalluy, Ha 3Tane WHUIHAIMHA KPYyITHOMACIITaOHBIX
HHOPACTPYKTYPHBIX MPOEKTOB, IyTEM CO3[aHUS CICHHAIBHOIO METOAMYECKOr0 IMOAXOHa, a Ha €ero OCHOBE —
COOTBETCTBYIOIIEH MH()OPMAIIMOHHONH TEXHOJOTHH MOAJCPKKH MPUHATHS perieHuil. 3aganue. PazpaboTaTh KOMIUICKCHYIO
HCYETKYI0 MOJEIb OLCHKH Ka4yecTBa TSDKEIOW aBTOMOOWIBHOW TEXHHKH B XOJ€ €€ JKCIUTyaTalud. lIpeayoKuTh METOX
KOJUISKTHBHOTO JKCIIEPTHOTO OIICHMBaHHs KadeCTBa TSDKEIOW aBTOMOOWIBHOM TEXHHUKH B XOIE €€ OIKCIUTyaTalluH.
PaspabotaTh MpUKIaIHY0 HHOPMAMOHHYIO TEXHOJIOTHIO MOAACPKKH MPHHATHS PEIICHHH 10 (POPMHPOBAHUIO MOIEIEHOTO
psia 3aKyraeMoil TshKeno aBTOMOOMIBbHOM TeXHUKU. MeToabl. CUCTEMHBIN aHaNn3 - TP Pa3padoTKe KOMIUIEKCHOW MO
KauecTBa TSDKEJIOW aBTOMOOWIBHOW TEXHHKH, HEYCTKAash MATEMATHKA — JUIsi 0OSCIEeUEHMs IIPOIIecca HEYSTKOrO OLCHUBAHUS
9KCIEPTAMHU Ka4eCTBa THKEIOW aBTOMOOHIBHON TEXHUKH B XOJI€ €€ IKCIUTyaTallld; SKCIIEPTONOTHS — MPH CO3JaHHK METO/a
(bopmupoBaHus 0000IIEHHOI OLIEHKH Ka4eCTBa ITyTeM KOJUICKTUBHOTO SKCIIEPTHOTO OLICHUBAHHS; IIPOTPAMMHAsI HHXKEHEPHUSI -
MPU CO3J[aHUU TPHUKIAJHON HWH(GOPMAIIMOHHON TEXHOJOTHH KOJJIGKTUBHOTO SKCIIEPTHOTO OIICHMBAaHHS KAadeCTBa TSDKEION
aBTOMOOWIBHON TexHUKH. Pe3yabraThl. [logxox K CO3MaHHIO psijia MPUKIAJHBIX HHOOPMALMOHHBIX TEXHOJOTHIA
KOMIUTEKCHOTO ~ OKCIIEPTHOTO  OIEHMBAHMS KadecTBa OKCIUTyaTal[Md IIHPOKOTO Kjacca TPAHCIOPTHBIX  CPEICTB
Ha TPUMEpE TSHKEIONH aBTOMOOWIIBHON TEXHHKU. BbIBOABI. Pa3paboraHa KOMIUIEKCHAs MOJIEIb OLCHKH KadeCTBa TsDKEJIOW
aBTOMOGI/IHbHOﬁ TCXHUKH, Ha OJTale €€ OKCIUTyaTauu, C HUCIOJIb30BAHUEM TIIPUHIUIIOB W IMOAXOAOB, KOTOPLIC
SIBJISIFOTCSL  OOLICHIPHHATHIMA B CHCTEMHOM aHaim3e. V3JI0KeH MeToJ INpeICTaBieHHs W JalbHEHmiedl peanu3anuu
KOMIUTEKCHOW MOJETM OIIEHKM Ka4deCTBa, CPEACTBAMH HEYSTKOW MATEMAaTHKH, KOTOPBI [JaeT BO3MOXHOCTh
MOBBICUTH 3(P(HEKTUBHOCTH SKCIEPTHOro oreHuBanus. [Ipemnosken MeTon (GOpMUPOBAHUS KOJUIEKTHBA HKCIEPTOB, KOTOPBIH
peamm3yer BBIOOp OKcOepra W3 HECKONBKMX IPETCHACHTOB, IIPH 3TOM  YYHTHIBAIOTCS KOMMYHHKAIHOHHBIC
BO3MOXHOCTU OTHACJIBHBIX YJICHOB KOJUICKTHUBA OSKCIICPTOB. Omnucana MpUuKJIagHast l/lH(l)OpMaLll/lOHHaﬂ TCXHOJIOT U
KOMIUIEKCHOW OIICHKH Ka4ecTBAa TSDKENIOH aBTOMOOWIIBHOW TEXHHKH B acleKTe ee SKCIUIyaTallld, C Lelbi0 00OCHOBAHUS
BbIOOpa MOJEIBHOTO psiia A NPUOOPETCHUS 3TOM TEXHUKH IPH pealu3allud KPyNHOMAcIITaOHBIX HHQPACTPYKTYPHBIX
MIPOEKTOB.

KiioueBble cioBa: Tsokeldas aBTOMOOWIIbHAs TEXHHKA; KOMIUIEKCHAs MOJENh KadeCTBa; HEUeTKas MAaTeMaTHKa;
KOJUICKTHBHOEC  OKCIIEPTHOE  OICHWBAHWE; MOAACP)KKA  MPHHITHS  PCIICHW; OpUKIagHas  HWH(OpMaUHOHHAS
TCXHOJIOTHS.

bibnioepaghiuni onucu / Bibliographic descriptions
Pynuunpkuii B. M., Xani Amine. MetoanuHi 3acodu peaiizaiiii iHpOpMaIiitHOT TEXHOJIOTiT eKCIICPTHOTO OIIHIOBAHHS SKOCTI

BaKKOI aBTOMOOITbHOT TEXHIKU B mpoiieci 1i excrutyaraunii. Cyuachuil cman HayKogux 00CHiOdiCeHb ma mexHoN02ii 8 NPOMUCTIOBOCHIL.
2021. Ne 3 (17). C. 69-77. DOI: https://doi.org/10.30837/1TSSI.2021.17.069

Rudnytskyi, V., Hadi Amineh (2021), "Methodological tools for the implementation of information technology for expert
assessment of the quality of heavy automobile equipment in the process of its exploitation”, Innovative Technologies and Scientific
Solutions for Industries, No. 3 (17), P. 69-77. DOI: https://doi.org/10.30837/ITSS1.2021.17.069




