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Abstract. The production of high-quality products stimulates Ukrainian manufacturers to enter the European and
international markets, which at the same time stimulates domestic manufacturers to produce competitive products
on a par with high-quality foreign alternative products. The promotion of competitive high-quality products to
the European and world markets will make it possible to strengthen the national currency, which will actively
contribute to the improvement of the economy of Ukraine, will create appropriate conditions for the development
of entrepreneurial activity, fair competition, and improvement of the level of well-being of the population. The
only approach to evaluating the quality of products is designed to quickly monitor indicators throughout the entire
cycle of its production. In order to most economically and quickly achieve the goal in the field of qualimetry without
violating the current restrictions, there is a need to optimize the requirements for product quality indicators.
There are a number of methods that have their own advantages and disadvantages for each object of quality
measurement. The purpose of the work is to analyze the mechanisms of quality metrics and to combine their
advantages into a joint assessment model. The research was conducted using the methods of analysis, synthesis,
comparison, generalization and induction. The article presents the methodology for determining the generalized
quality indicator of quality measurement objects of various nature, including: products, technological processes,
systems, or anything that requires a step-by-step assessment. Based on the analysis of existing non-linear
relationships between the measured quality indicator and its assessment on a dimensionless scale, a method
based on the use of generalized quality indicators is proposed. The application of the proposed method will
provide a high-precision assessment of a wide range of objects with the fixation of changes over time

Keywords: technological process, shape parameter, production cycle, use of statistical information, mathematical
dependence

INTRODUCTION

Production of high-quality products enables Ukraini-
an manufacturers to enter European and internation-
al markets, which in turn stimulates national manu-
facturers to produce competitive products alongside
high-quality foreign counterparts. Promotion of com-
petitive high-quality products to European and world
markets will strengthen the national currency, which
will contribute to the growth of the economy of Ukraine,
will create favorable conditions for the development of
entrepreneurial activity, fair competition, improvement
of life and health of the population.

Leaders of the world economy have proven that in
order to achieve high results in the field of quality, a
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constant process of their evaluation, research and man-
agement is necessary. Qualimetry objects have a dif-
ferent nature, and it is not always possible to measure
their quality indicators, so they have to be evaluated by
various existing methods [1]. Objects of various nature
can include products, services, products, processes, sys-
tems or anything that is subject to evaluation for the
purpose of quality management.

To maintain a high level of product quality, there
should be a single approach to evaluation that will be
applied at all stages of the product production cycle. A
typical product production cycle includes the stages of
its creation from raw materials to finished products.Each
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ofthese stages hasits own qualityindicators,established
in regulatory documents of different levels and periods
of publication with different units of measurement.

It is not always advisable to increase all indicators
of product quality. Products must be competitive, that
is, the ratio of quality and price must meet the require-
ments of consumers. Therefore, it is necessary to op-
timize the requirements for product quality indicators.
Optimization consists in determining and establishing
such values of quality indicators, at which the set goal
in the field of quality is most economically and quickly
achieved without violating existing restrictions, that is,
laws or regulatory documents.

As an optimization method, a method based on the
use of generalized quality indicators is proposed. With
this approach, a number of advantages are achieved,
which include increasing the methodological reliability
of quality assessment, reducing the Llist of controlled
indicators, the possibility of unifying diagnostics, etc.
However, there are certain difficulties associated with
the definition of a generalized quality indicator.

A number of scientific works by domestic scientists
are devoted to the problems of assessing the quality
of quality measurement objects. B.I. Stadnyk [2] in his
works considered the main problems of the develop-
ment of qualimetry, namely, the use in the theory and
practice of qualimetry of the conceptual concept “qual-
imetric measurements” as one of the types of meas-
urements, which in turn made it possible to combine
the methodology of qualimetry and metrology and
significantly to expand the capabilities of qualimetry
regarding the reliability and accuracy of the obtained
product quality assessments. R.1. Baitsar [3; 4] proposed
a method of harmonizing the quality management sys-
tem of an industrial enterprise according to the new
ISO 9001:2015 standard, this method makes it possible
to more efficiently organize the passage of information
flows, decentralize responsibility for product quali-
ty, and improve interaction with the customer. In the
works of P.G. Stolyarchuk [5], the essence of methods
and means of determining product quality indicators is
revealed, the peculiarities of classification and appli-
cation of quality indicators for various types of prod-
ucts are indicated, and the basic provisions of qualim-
etry are also outlined. Considerable attention is paid to
the applied aspects of determining the quality indica-
tors of objects of various nature and their application.
M.I. Novytskyi [6] described a systematic approach to
product quality management and considered the organ-
izational and methodological foundations of product
certification and metrological activity. H.G. Azgaldov [7]
is generally the initiator of the creation of the scientif-
ic discipline of qualimetry, which studies the method-
ology and problems of quantitative assessment of the
quality of objects of any nature: objects or processes,
products of labor or products of nature that have a ma-
terial or spiritual nature.
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Inthe scientific works of foreign scientists: C.Fletch-
er [8], L.C. Struckenbruck [9], P.G. Tzamalis, D.B. Panagi-
otakos, E.H. Drosinos [10], M.F. Rebelo, G. Santos, R. Sil-
va [11],topical issues of quality assessment of of quality
metrics, namely how to manage quality and projects.

The analysis of the scientific literature of domestic
and foreign authors showed that the existing methods
are mainly aimed at evaluating the quality of products
and consist in the averaging of single quality indicators
when determining a complex or integral quality indica-
tor [12]. This approach should not be used to assess the
quality of such quality metrics as processes or systems.

The purpose of the article is to study the method of
determining the generalized indicator of the quality
of quality measurement objects of various nature, in-
cluding products, technological processes, systems, or
anything that is subject to evaluation. Therefore, the
task was set to develop and scientifically substantiate
new quality assessment methods that would take into
account the heterogeneity of indicators of objects of
different nature.

RESEARCHING THE MECHANISMS OF QUALITY
METRICS AND COMBINING THEIR ADVANTAGES
INTO ACOMMON ASSESSMENT MODEL

In qualimetry, when assessing the quality of objects of
various nature, an important place is occupied by the
type of dependence between the measured quality in-
dicator and its assessment on a dimensionless scale.
After all, quality indicators are not always evenly dis-
tributed and do not always have a linear mathematical
relationship with their assessment. The development
of objective mathematical dependencies is a time-con-
suming and urgent task that requires a deep and com-
prehensive study of the object, which can be explained
by the fact that in most existing methods of quality as-
sessment fairly approximate formulas are used, which
poorly reflect the main ideological principles of the
quality assessment process [12].

To ensure and maintain a high level of product
quality, there should be a single approach to evalua-
tion, that is, there should be a single metric that will be
used at all stages of the product life cycle. One of these
approaches is to consider the production of products
at all stages of the life cycle as a single technological
system aimed at obtaining high-quality products. A typ-
ical production life cycle includes the stages of its cre-
ation from raw materials to finished products. Each of
these stages has its own quality indicators, established
in regulatory documents of different levels and periods
of publication with different units of measurement.

A technological system is understood as a set of
interconnected technological processes, equipment,
equipment, devices for measurement, analysis and con-
trol, as well as a management process intended for the
manufacture of products. The basis of such a techno-
logical system is information integration of all stages
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of product creation.It involves the use of information
models that describe products and their production
technologies, which allows having the same methods
of managing processes. In such conditions, some quality
indicators may be underestimated, which may lead to a
decrease inthe qualityof finished products oranincrease
in the price of subsequent operations, while others may
be overestimated, which will increase their cost [13].

For the effective use of information models oper-
ating within the technological system, it is desirable
to have a unified system for evaluating the quality of
products and technological processes at all stages of
the life cycle of its creation. This will improve the effi-
ciency of using statistical information.

To optimize quality indicators, it is necessary to car-
ry out a number of works in order to obtain additional
information or reduce its uncertainty. There is always
uncertainty, so there is a problem of finding a compro-
mise, for example, between the cost and the quality of
the product [14].

To optimize quality indicators, it is proposed to use
a method based on the use of generalized quality indi-
cators. With this approach, a number of advantages are
achieved, which include increasing the methodological
reliability of quality assessment, reducing the list of con-
trolled indicators, the possibility of unifying diagnos-
tics, etc. However, there are certain difficulties associat-
ed with the definition of a generalized quality indicator.

Determining the generalized indicator of product
quality is related to the creation of a single assessment
that quantifies quality through its indicators. The task
can be solved by introducing a single artificial metric for
all indicators of product quality and processes. The set
of values of each quality indicator needs to be matched
with a certain standard analogue, with a single quality
rating scale from zero to one. This scale should be the
same for all indicator values. The construction of this
scale is related to the distribution of quality indicators
as random variables. This task can be solved by com-
bining single evaluations of product quality indicators
with a generalized quality indicator.

Any quantitative assessment of quality defined by
a single number is a point estimate and is subject to
error. Therefore, the task was set - in addition to the
point generalized assessment of product quality, to
find a generalized interval assessment of quality, which
allows optimizing quality indicators at all stages of
the product life cycle and creating a unified system
of assessing the quality of technological systems.The
definition of a generalized indicator of product quality
is related to the creation of a single assessment that
quantifies quality through its indicators. The task can
be solved by introducing a single, artificial metric for all
quality indicators of products and processes.

To solve the set goal, an analysis of the existing
non-linear dependencies between the measured qual-
ity indicator and its assessment on a dimensionless
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scale was carried out and, taking into account their
shortcomings, a new type of dependencies is proposed:

@ == (1)

where a, b - coefficients of process quality indicators;

g - quality indicator; k is a shape parameter that affects

the function, it is used to evaluate processes of different

importance with different quality requirements [15].
The coefficients a and b are found as:

1
b = b, @

_ (1=9max) Imin (3)

1 u“lmin)‘lmax’

g..and g - are the minimum and maximum permis-
sible value of a single quality indicator.
After normalization, the coefficient a is found as:

q = 8=0min) pregmin 4)
dmin

. . . . !
Function (1) has an inflection point at Giny = %

The shape parameter k affects the steepness of the
function along the OX axis. By changing k, it is possible
to control the curvature of the function (1) and thus
obtain different estimates with the same results of the
quality indicator measurements.

In graphic form, dependence (1) at k=1 is shown in
Figure 1. On Figure 1 quality indicator is conditionally
selected, which varies from S =0.1 no S, _=0.2 with a
step of 0.01 to visually show the type of dependence (1).
Regardless of the units of measurement and the digits
of the value of the quality indicator on the OX axis, the
type and form of the dependence will not change. A
change in the shape parameter - k will lead to a change
in shape. How to choose this parameter is the goal of
further research.

Figure 2 shows a series of five dependences, with k
varying from 1.2 to 0.8 in steps of 0.1 from left to right.
On the OX axis, the scale corresponds to the scale of
measurement units and can be changed for each in-
dividual quality indicator. The leftmost value on this
scale “0” corresponds to Q - the minimum permis-
sible value of the quality indicator. The extreme right
value on this scale “1” corresponds to Q__ - the max-
imum permissible value of the quality indicator. They
correspond to the respective values of each individual
quality indicator. So, if the object of qualimetry has n
quality indicators, then for each of them it is necessary
to determine the coefficients a and b according to for-
mulas (4) and (2), respectively.

Figure 2 shows that with a quality indicator of 0.6,
measured in units of measurement, its assessment on a
dimensionless scale varies from 0.95 at k =1.2 to 0.43
at k=0.8. So, having one measured value of the quali-
ty indicator of any object of qualimetry, we can obtain
a range of values of its estimates on a dimensionless
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scale. Such a situation allows you to choose one of the  sionless scale. The size of the interval of quality indica-
power indicators in function (1) and change the esti- tors estimates on a dimensionless scale with different
mate of the measured quality indicator g on a dimen-  parameters of the form k is shown in Figure 3.
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Figure 2. Series of dependencies (1) at k=1.2-0.8 with a step of 0.1 from left to right
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Figure 3. The value of the interval of quality indicators estimates on a dimensionless scale with different shape

parameters k

To obtain the values of the intervals, the value of  quality indicators on the dimensionless scale is in the

the tolerance field T=g__-g

max Tmin

was divided into ten parts, middle of the tolerance field and is 0.6. Approaching

and the values of the intervals in each of them were de-  the extreme values, the interval of estimates practically
termined. As shown in Figure 3, the largest interval of  does not change. Therefore, it can be concluded that in
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the middle of the tolerance field, the shape parameter
k has the greatest influence on the quality assessment.

In order to effectively apply the proposed mathe-
matical relationship between the measured quality in-
dicators and their assessment on a dimensionless scale
in practice, when assessing the quality of qualimetry
objects, it is necessary to know their numerical char-
acteristics. This will make it possible to create a stand-
ardized methodology that will be universal and can
be applied in the assessment of any objects of quality
measurement, regardless of their complexity, etc.

To obtain the values of the intervals, the value of
the tolerance field T=q__-g_. was divided into ten parts,
and the values of the intervals in each of them were de-
termined. As shown in Figure 3, the largest interval of
quality indicators on the dimensionless scale is in the
middle of the tolerance field and is 0.6. Approaching
the extreme values, the interval of estimates practically
does not change. Therefore, it can be concluded that in
the middle of the tolerance field, the shape parameter
k has the greatest influence on the quality assessment.

In order to effectively apply the proposed mathe-
matical relationship between the measured quality in-
dicators and their assessment on a dimensionless scale
in practice, when assessing the quality of qualimetry
objects, it is necessary to know their numerical char-
acteristics. This will make it possible to create a stand-
ardized methodology that will be universal and can
be applied in the assessment of any objects of quality
measurement, regardless of their complexity, etc.

Let's consider a number of practical problems that
may arise when evaluating objects of quality measure-
ment [16]. For example, if we take the desirability func-
tion (1) and set by a fixed parameter of the form k, then
it is possible to find the limits within which the quality
indicator g must fall, provided that the value of its as-
sessment Q. is in the given interval [Q _-Q ].Since the
quality assessment interval on the dimensionless scale
varies from “0” to “1”, the condition must be fulfilled:

0<Q  <0.<Q <1, (5)

=min =i =~

where Q . and Q  are the lower and upper limits of
the given interval of assessment of Q. on the dimen-

sionless scale QY. Therefore:

Qmin = [ min) T (6)
where g . - the value of the quality indicator on the
OX axis, which corresponds to its Q . rating on the OY
scale at the given shape parameter k. After performing
the transformation, we will obtain the minimum value
of the quality indicator g_. - on the OX axis, which cor-
responds to its estimate Q . on the OY scale with the
given shape parameter k:

1 In 1-Qmin (7)

-kinb aQmin

Amin =
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Accordingly, in the same way we can obtain the
maximum value of the quality indicator g__ - on the

OX axis, which corresponds to its estimate Q _on the
QY scale at the given shape parameter k:
1 1-Q
Amax = —ma ®)

—klilnb aQmax

Note that the length of the interval in which the
measured indicator of the quality of the object of qual-
imetry should be located will be:

1 1-Q
L = qmin + Gmax (—klnb In aQ;Zcx) B

— (; In H?_min). 9)
—kinb aQmin
Let the limits of estimates of the quality indicator

of the object of quality measurement Qi be specified in
the given interval [Qmin-Qmax] as follows:

0<Qmin<Qi <Qmax<1’ (5)

and the measured value of the quality indicator qi is
known, then it is possible to find the interval for the
measured quality indicator g, at which the fulfillment
of the condition (5) will be guaranteed. In other words,
let's define all the functions that, at a given (measured)
value of g, will provide a given quality assessment on a
dimensionless scale.

As a result of algebraic transformations, we get an
interval:

1 1- 1
Qmax > q > >
—kinb —kinb

1-Qmin

aQmin

n

aQmax (10)
So, in this way, it is found the interval in which the

measured quality indicator g should be at the given

evaluations on the dimensionless scale OY.

Let's set one more possible condition. Let a fixed
estimate of the indicator Q=x be given, while the meas-
ured value of the quality indicator g is in the interval
[9..-q.,], then it is possible to determine the range of
values of the shape parameter k, at which the given
conditions will be fulfilled [17]. In other words, let's
define all the functions that, given the range of giv-
en (measured) values of g, will provide a given quality
estimate Q=x on a dimensionless scale. To solve this
problem, it is solved equation (1):

1
f@ =17 1)
According to condition (5):
0<Q,,,<fl9)<Q,,<1. (11)
So:
1
Qmin < m < Qmax~ (12)

As a result of mathematical transformations, we
will obtain an interval for parameters of the form k of
function (1), in which condition (11) will be fulfilled:



1 1-Qmax <k< 1 In 1-Qmin

—qinb aQmin

—qinb aQmax (13)

So, with the help of desirability functions, it is pos-
sible to determine a number of useful numerical char-
acteristics of process quality indicators, using which
you can manage quality estimates, reduce or increase
them, which will allow you to effectively manage the
quality of qualitative objects of various nature.

As a result of the given formulas, we can get an
estimate of a single quality indicator on a dimension-
less scale. But, as a rule, it is necessary to know the
estimate of the generalized dimensionless quality in-
dicator, which consists of n indicators. As a general-
ized indicator of quality, it is suggested to find one of
the averages: arithmetic average; medium harmonic;
geometric mean.

Taking into account the ideology of quality assess-
ment, it is proposed to use the geometric mean value of
individual quality indicators as a generalized indicator,
since the geometric mean is less than the arithmetic
mean value and, most importantly, if at least one of the
quality indicators Q. is zero, then the generalized value
of the quality indicator W will also be zero. Also, W=1 if
and only if all single quality indicators Q=1.In addition,
note that the generalized value of the quality indicator
W is very sensitive to small values of the single quali-
ty indicators Q. That is, if one of the individual quality
indicators is close to zero, it will significantly affect the
generalized quality indicator.

So, the generalized quality assessment can be
found using the formula:

W = VI, @ (14)
where Q. - value of the i-th quality indicator on a di-
mensionless scale. Also, to determine the generalized
quality indicator, it is possible to recommend an assess-
ment in a different form, for example, determine W by
the formula of the harmonic mean, since the geometric
mean of positive values is greater than or equal to their
harmonic mean

_lgp 1

T nfislgy

1
v (15)
where Q. is a unit estimate of the i-th quality indicator,
calculated according to formula (1).

Another generalized quality estimate W can be
proposed as the arithmetic mean of the single val-
ues Q, determined by formula (1), since the arithmetic
mean is greater than the geometric mean and the har-
monic mean:

1
W==-3,0Q: (16)

By choosing a method for obtaining a generalized
quality indicator, you can lower or raise the require-
ments for object quality assessment.
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We offer a step-by-step method for determining
the generalized indicator of the quality of the object of
qualimetry:

1. Determination of single indicators of the quali-
ty of the object of qualimetry. As a rule, those quality
indicators that are decisive for this object, established
by regulatory documents, determined by the consumer
(customer) and managed are defined. They can be iden-
tified by a group of experts.

2. For each of the unit quality indicators, their max-
imum permissible, minimum permissible and optimal
(best) values are determined.

3. These quality indicators are measured, and the
results are recorded in a specially prepared table.

4. Formula (1) determines the assessment of a
single quality indicator on a dimensionless scale. For
this, it is necessary to use formulas (2-4) and assign the
shape parameter k. The form parameter is determined
depending on the level of the quality indicator: high,
medium, low or general, and depending on the impor-
tance and responsibility of the indicator. The form pa-
rameter is assigned either by a group of experts or by
the customer (consumer).

5. The level of the generalized quality indicator is
determined: high, medium or low, depending on the
importance and responsibility of the object. It is rec-
ommended to use formula (14) at a high quality level,
(15) at an average level, and (16) at a low level. In any
case, determining the method of obtaining a general-
ized quality indicator is a debatable task and is decided
in each individual case.

CONCLUSIONS

To maintain a high level of product quality, there should
be a single approach to evaluation that will be applied
at all stages of the product production cycle. A typical
product production cycle includes the stages of its cre-
ation from raw materials to finished products. Each of
these stages has its own quality indicators, established
in regulatory documents of different levels and periods
of publication with different units of measurement.

Based on the analysis of scientific sources and ex-
isting non-linear relationships between the measured
quality indicator and its assessment on a dimension-
less scale, a technique based on the use of generalized
quality indicators is proposed.

The proposed methodology can be used to evalu-
ate the quality of objects of various nature, including
products, technological processes, systems, or anything
that is subject to evaluation. If you evaluate objects in a
certain order, you can build a time series of changes in
quality indicators over time and get additional gener-
alized information for making management decisions.
When using this technique, a number of advantages are
achieved,which include increasing the methodicalrelia-
bilityof qualityassessment,reducingthelistof controlled
indicators, the possibility of unifying diagnostics, etc.

Ukrainian Black Sea Region Agrarian Science, 25(1), 94-101

99



100

Generalized indicator of the qualityo...

REFERENCES

[1] Versan,V.H., & Chaika l.I. (2012). Production quality control systems. Moscow: Standards Publishing House.

[2] Stadnyk,B.l., Motalo, V.P, & Motalo, AV.(2009). System of quality assessment of products using virtual quality
measure. Standardization, Certification, Quality, 2, 48-55.

[3] Baitsar, R.l., & Skolozdra, M.M. (2013). Assessment of the priority of weighting factors to determine the
comprehensive assessment of personnel competence. Bulletin of Lviv Polytechnic National University. Series
‘Automation, Measurement and Control”, 753, 100-104.

[4] Baitsar, R.l., & Kruhlova, O.A. (2006). International standardization of water quality. Medical Hydrology and
Rehabilitation, 4(3), 103-106.

[5] Mykyichuk, M., Stoliarchuk, P., & Bubela, T. (2013). Main tasks and features of metrological maintenance of
products quality. Measuring Equipment and Metrology, 74, 92-97.

[6] Novytskyi, N.I., & Oleksiuk, V.M. (2001). Product quality management. Moscow: New Knowledge.

[7] Katrych,0.0., Trishch, A.R., Denysenko, A.M., & Didenko, N.V. (2015). A qualitative tool for assessing the quality
of various nature processes. Engineering, 16,115-121.

[8] Fletcher, C.(1996). Total quality management. Belgium: PM Network.

[9] Struckenbruck, L.C. (1992). The implementation of project management: The professional’s handbook. Boston:
Addison - Wesley.

[10] Tzamalis, P.G., Panagiotakos, D.B., & Drosinos, E.H. (2016). A best practice score’ for the assessment of food
quality and safety management systems in fresh-cut produce sector. Food Control, 63,179-186.doi: 10.1016/.
foodcont.2015.11.011.

[11] Rebelo,M.F.,Santos,G., & Silva,R.(2016). Integration of management systems: Towards a sustained success and
development of organizations. Journal of Cleaner Production, 127,96-111.doi: 10.1016/j.jclepro.2016.04.011.

[12] Trishch, R.M., & Kim, N.I. (2016). Regularities of dissipation of dimensionless indicators of quality of objects of
different nature. Control, Navigation and Communication Systems, 4, 143-145.

[13] Tryshch,H.M.(2013).System of dependencies for evaluation of processes of management systems of enterprises
quality. Eastern European Journal of Advanced Technologies, 64(4/3), 60-63.

[14] Trisch, R., Gorbenko, E., Dotsenko, N., Kim, N., & Kiporenko, G. (2016). Development of qualimetric approaches
to the processes of quality management system at enterprises according to international standards of the ISO
9000 series. Eastern-European Journal of Enterprise Technologies, 82(4/3), 18-24.

[15] Barkovskyi, V.V., Barkovska, N.V., & Lopatin, O.K. (2010). Probability theory and mathematical statistics. Kyiv:
Education Literature Center.

[16] Venttsel, E.S. (1999). Probability theory and mathematical statistics. Moscow: Higher School.

[17] Hmurman, V.E. (2004). Probability theory and mathematical statistics. Moscow: Higher School.

Ukrainian Black Sea Region Agrarian Science, 25(1), 94-101


https://doi.org/10.1016/j.foodcont.2015.11.011
https://doi.org/10.1016/j.foodcont.2015.11.011
https://doi.org/10.1016/j.jclepro.2016.04.011

Kim

Y3aranbHeHMM NOKa3HUK AKOCTI
06’eKkTiB KBaniMmeTpii pisHoi npupoau

Harania Kim

KaHanpaT TeXHIYHMX HayK

MUMKONAiBCbKMI HALLIOHANBbHUIA arpapHuUiA YHiBepCuTeT
54008, syn. leopria loHragse, 9, M. Mukonais, YkpaiHa
https://orcid.org/0000-0002-1110-8522

AHoTauifl. BUrotoBneHHs skicHoi NpoAyKLii CTUMYNIOE yKpaiHCbKMX BUPOOHMKIB A0 34iACHEHHS BUXOAY HA EBPONECbKi
Ta M>XKHApPOAHi PUHKM,LLL0 BOLHOYAC CTUMYJIHOE BHYTPILLHIX BUPOOHMKIB 4,0 BUMYCKY KOHKYPEHTOCMPOMOXHOT NpOoayKLi
Ha piBHi 3 BMCOKOAKICHUMU 33aKOPOOHHWMM aNbTEPHATUBHUMMU TOBapaMU. [1pOCYBAHHS KOHKYPEHTHOCMPOMOXHOI
BMCOKOSKICHOT NPOAYKLii Ha EBPONENCHKi Ta CBITOBI PUHKM AACTb 3MOTY YKPINUTU HALLiOHANbHY BantoTy, WO aKTUBHO
CNpUATUME MOKPALLEHHIO eKOHOMIKM YKpaiHW, CTBOPIOBAaTUME HAaNeXHi YMOBM AN8 PO3BUTKY MiANPUEMHULIbKOT
LiSNbHOCTI, CNpaBeanBOi KOHKYPEHLii, NOKpALLEHHS piBHS 61arononyyus HaceneHHs. EAMHUIA Niaxia 40 OLiHIOBaHHS
SKOCTi NPOAYKLIT MOKAMKAHWUIA ONEepaTUBHO BiACTEXYBATU NMOKA3HMKM BNPOAOBXK YCbOro UMKAY ii BUroTOBNEHHS. Ang
Ha6iNnbL eKOHOMIYHOTO | LWBMAKOIO JOCATHEHHS MeTH y chepi KBaniMeTpii 6e3 NopyLueHHs Ailoumx obMexeHb NoCcTae
HeobXifHICTb ONTUMI3aLii BUMOr O NOKA3HMKIB SKOCTi NPOAyKLii. ICHYe HM3KA MEeTOAiB, WO MakTb A1 KOXHOro
06'ekTa KBaniMeTpii CBOi NepeBary Ta Hegonikn. MeTo poboTU € aHasNi3 MexaHi3MiB KBaniMeTpii Ta MOEQHAHHS X
nepesar y chifibHy MoAenb OuiHOBaHHS. [loCniaXeHHS NPpOBOAMAOCS i3 BUKOPUCTAHHSAM METOAIB aHanisy, CUHTE3Y,
NOPIBHAHHSA, y3aranbHEHHS Ta iHAYKLUiiL. Y CTaTTi NpeacTaBneHo MeToAMKY BM3HAYEHHS y3arafibHEHOro NoKasHMKa
SKOCTi 0O€EKTIB KBaNiMeTPii pi3HOI Npupoau, cepen SKUX: NPOAYKLiS, TEXHONOMYHMIA NPOLLEC, CUCTEMA, UM Byab-LLO,
Lo noTpebye MOEeTanHoro ouiHBaHHA. Ha OCHOBI NpoBeAEHOro aHanisy iCHYHUMX HENiHIMHUX 3aNeXHOCTEN MiX
BMMipIOBaHMM MOKA3HMKOM SKOCTi Ta MOro OLIHKOK Ha 6e3p03MipHili WKani NpONOHYETbCS MEeTOoA, 3aCHOBaHMM
Ha BMKOPMUCTAHHI y3arasbHEHWX MOKAa3HMKIB SKOCTi. 3aCTOCYBaHHS 3aMpONOHOBAHOrO MeToAy A03BOSUTb HAaAATU
BMCOKOTOYHY OLLIHKY LUMPOKOrO CNeKTpy 0O€EKTIB 3 PiKCALLi€ 3MiH Y Yaci

KniouoBi cnosa: TexHonoriyHui npouec, napametrp GOpMH, LUKN BUMPOOHULTBA, BMKOPUCTAHHS CTAaTUCTUYHOI
iHbopMaLii, MaTeMaTUYHA 3aNeXHICTb
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