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A methodical approach to quantitative assessment of the effectiveness of means of technical diagnostics of
firearms barrel channels is proposed. The expediency of introducing operational technical diagnostics
of barrel channels into the general system of measures aimed at establishing the technical condition
of weapons samples is substantiated. The group of properties of technical diagnostic tools to be evaluated is
determined, and expressions for the corresponding performance indicators are synthesised. A quantitative
assessment of the effectiveness of known and promising technical diagnostic means of domestic and foreign

production is carried out.
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Statement of the problem. In the conditions of
active hostilities, the susceptibility of firearms
barrels to destruction increases due to temperature
effects, the functioning of weapons in conditions
of mud and moisture, lack of timely maintenance,
a significant excess of the resource (firing) and other
negative factors [1]. Important factor that adversely
affects the technical condition (TC) of barrel
channels (BC) is the use of a wide variety of
ammunition with different chemical and physical
characteristics, which is due to differences in the
technological processes of their manufacture in
different countries of the world, as well as cases of
storage in uncontrolled conditions. The complex
of these factors causes premature damage
(degradation) to the surface of the TC and their
critical wear, as a result of which the weapon no
longer meets the requirements set out in the
technical documentation, and its service life is
prematurely exhausted [2]. At the same time, cases
of discrepancy between the actual residual life and
the one specified in the form for the weapon sample
are not excluded.

Damage to the TC leads to changes in the
ballistic characteristics of the weapon, for example,
to a drop-in muzzle velocity of the projectile,
a decrease in the accuracy of firing (an increase in
the dispersion of the hit points relative to the aiming
point), and even to a sudden failure of the
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weapon [3]. All of this creates conditions for an
unpredictable decline in the quality of fire mission
performance [4].

This situation prompts the adoption of
organisational and technical measures to improve
the process of technical diagnostics (TD) of the TC
for the timely detection of weapons failures and
their prevention. In particular, [5] proposes the
introduction of a new type of TD — operational. This
type of TD can be implemented in addition to the
known types of TD established by the standard [6],
for example, in the case of preliminary pre-repair
diagnostics (defect) [7], technical inspection of
weapons by officials [8], etc. Operational MT
is carried out without interrupting the process
of operation of the weapon sample, i.e. directly
during its intended use or maintenance, which
provides certain advantages. The process of TS can
be carried out in the field (if the weapon sample is
located in the area of combat operations — at or close
to the positions, without the need to withdraw to rear
points), which eliminates the transportation of
weapons to stationary places of control and
significantly increases its efficiency. This will make
it possible to make timely decisions on the
feasibility of repairing and rejecting weapons
samples, which, turn, will increase the readiness of
weapons for use and, accordingly, increase the
likelihood of performing a combat (fire) mission.
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In most cases, it is advisable to focus operational TS
on weapons with limited resources, increased
requirements for accuracy, and high procurement
and maintenance costs. Such weapons include
modern artillery and sniper weapons, which require
concealment, restrictions on movement, and always
being in good working order to ensure that they hit
the target on the first shot.

Thus, the concept of operational TD provides for
the rapid acquisition of a significant amount of data
(measurement information) on the TS of the
diagnosed weapon sample, which places increased
demands on diagnostic tools. At present, there are
known means of TD, which can be conditionally
attributed to traditional (measuring gauges, gauges,
borescopes, etc. [9, 10]) and promising (for
example, based on a laser triangulation means
of measuring the geometric characteristics of the CS
[5]). The latter determines a set of values of CS radii
for certain angular and axial orientations of the laser
probing beam. The obtained data are tabulated and
can be further used to determine the characteristics
of defects, to visualise the results in the form of a
three-dimensional model of the CS surface, etc.

From the above analysis, it follows that the
creation of a set of tools for the implementation of
operational TS is an urgent need in practice, and this
necessitates the solution of a number of important
scientific and technical problems. One of these tasks
is to substantiate the principle of operation and
composition of the complex of diagnostic tools.
At the same time, deciding on the feasibility of
using a particular diagnostic tool or their
combination as part of a diagnostic complex
requires a comprehensive analysis of the potentially
achievable effect during the implementation of
operational testing. In particular, to select and
evaluate the suitability of diagnostic tools, their
comparative analysis should be performed
according to certain performance indicators.

However, despite the fairly wide coverage in the
literature of the issues of evaluating the
effectiveness of military technical systems,
the problem of forming a unified methodological
approach to creating a list and quantifying the
performance indicators of the means of operational
technical systems of firearms remains unresolved.

Analysis of recent research and publications.
Indicators, criteria and methods for assessing the
effectiveness of technical systems are described in a
number of domestic and foreign scientific papers,
but the approaches they present differ depending on
the purpose of these technical systems.

Article [11] proposes a method for assessing the
efficiency of technical systems using graphical
analytical diagrams of partial and integral indicators
of system efficiency, but this method has limited
accuracy and scope due to the ability to consider
only a certain number of partial performance
indicators.

Methods for evaluating full and partial
performance indicators are analysed in [12], but the
approaches outlined give preference to reliability
indicators and at the same time do not consider
indicators that reflect the properties associated with
the time spent on the implementation of processes.

Partial indicators and criteria for the
effectiveness of  metrological  support of
communication facilities are proposed and
discussed in [13]. In it, the authors substantiated
the expediency of using partial performance
indicators — indicators of information content,
efficiency, economy and mobility, but their
evaluation and optimisation consider only the
organisational component of the work of
metrological support units. The influence of the
characteristics of measuring instruments on
the effectiveness of metrological support measures
is not considered in the article.

An analysis of sources [14-17] shows the
difference in global approaches to assessing
the effectiveness of technical systems depending on
their application. Thus, for military technical
systems, efficiency in [14] is considered in the
context of the ability to perform the task
with maximum efficiency and technical reliability
without  considering  resource  costs. The
effectiveness of technical systems for production
purposes in [15, 16] is proposed to be assessed using
the OEE (Overall Equipment Effectiveness)
indicator, which is an integrated performance
indicator  consisting of partial indicators
of availability, productivity and quality. The
effectiveness of non-military technical systems is
defined in [17] as the degree of satisfaction of
the end user's needs with minimal resource costs.

Thus, as the analysis shows, the known sources
of information lack a systematic presentation of the
methodological basis for assessing the effectiveness
of military technical systems in general and
the effectiveness of firearms technical systems
in particular.

The purpose of the article is to substantiate
a methodological approach to the formation of a list,
synthesis of expressions and quantitative
assessment of performance indicators of the means
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of operational technical diagnostics of firearms
barrel channels.

Summary of the main material. As noted
above, in the current conditions of combat
operations, there is a need for the CU CMC to
quickly determine the types of weapons of units
performing combat operations without removing
them from the area of operations. It should also be
added that due to the significant upgrade of weapon
systems with the latest models, the requirements for
the quality of the TD have also increased. Taking
these factors into account, it is possible to formulate
and list the tasks that should be solved with the help
of a set of operational TA tools.

1. Monitoring the technical condition and
establishing the category of a weapon sample, i.e.
its conditional accounting characteristic, depending
on the current technical condition, technical
resource reserve and the need for repair.

2. Obtaining reliable information about
the location and cause of the malfunction (if any).

3. Determination of the residual life of the
object of diagnosis and/or vehicle prognostication
for a certain time interval in the future.

The TD process is an operation, i.e. a system of
purposeful actions united by a common goal. The
study of an operation involves a joint consideration
of its three defining aspects: operation management
activities; active means of the operation (technical
systems); other means that interact with active
means (objects of influence, enemy personnel and
weapons, etc.). In the course of the implementation
of the CSA, the diagnostic tool (diagnostic
complex) acts as an active means of achieving
the goal, and in this case, the concept of operation
effectiveness is identified with the concept of
the effectiveness of the CSA tool.

Comparison of diagnostic tools is based on the
definition and quantification of performance
indicators that characterise the degree to which the
results of a TD meet the requirements for it.
The result of a TD depends on the properties of the
TD tool, which affect the useful effect, as well as
the resources and time spent. Let us define these
properties as informativeness, efficiency and cost-
effectiveness of the CS TA tool.

Informativeness characterises the completeness
and reliability of the data obtained from the results
of the TD. In the case of determining the category
of the barrel, this data is information on the
deviation of the geometric dimensions of the
determined sections of the CS from the ranges of
permissible values established for each category. In
the case of determining the location and nature of

the fault, these data provide information on the
presence and quantification of the characteristics of
the CS defects. It is worth noting that common
defects of CCW include diametric wear (abrasion)
of CCW, elongation of the charging chamber, barrel
swelling, presence of shells, cracks, wear (abrasion,
crumbling) of the combat edges of the rifling, etc.
Let us consider the information content
indicators for the cases of establishing the category
of the barrel and determining the location and nature
of the malfunction separately. It should be noted
that in order to ensure the comparability and clarity
of performance indicators, when synthesising the
relevant expressions for quantification, we should
try to ensure that they are in the range of possible
values [0; 1] for any combination of means and
conditions of technical investigation. At the same
time, we assume that in the case of increasing
efficiency, the value of the indicator will increase.
When establishing the category of the barrel, the

indicator of informativeness | should be defined

as the probability Pg of making a correct
conclusion about the category number of the barrel
by its TS based on the measurement information
about the deviation of the geometric parameters of
the sections of the CS from the tolerances

established for them. The reliability of Pg depends

on the probability of making an incorrect conclusion
about the CS TS, which, in turn, consists of the
probabilities of false and undetected out-of-
tolerance of the controlled parameter for this
category of the barrel by the TS (hereinafter — the
probabilities of false and undetected failures) [18]:

Pcc =1 —P¢ =1— (Pyr + Per), (1)

where P, is the probability of an incorrect
conclusion; B¢ is the probability of an undetected
failure; P is the probability of a false failure.

We accept the following notation: x is the true
value of the controlled CS parameter, which is a

random variable for a set of similar products; @, is
the probability density of the values of x; A is the

absolute measurement error of the controlled CS
parameter using a diagnostic tool, which is also a

random variable; ¢, is the probability density

of the values of A; b—a =24 is the width of the
tolerance field (here ¢ is the permissible deviation
of the controlled parameter from the middle of
the tolerance field or the nominal value of the
parameter).
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Then the expressions used to calculate the
components of B,- and P-;can be presented as
follows [19]:

P [ (] 0000.r+ [ ([o.000,08.@
0

b-A —(b-a) a

b-a a 0 b-A
Pie = [ ([ o0, dA+ [ ([p,dx)p,dA. (3)
0 a-A —(b-a) b

Finding R r and P-; by expressions (2) and (3)
is quite cumbersome and inconvenient, so in
practice it is advisable to use a graph-analytical
method of determining these values [18].

It should be noted that the distribution of the
controlled parameter (e.g., the diameter wear of
the CS or the elongation of the charging chamber)
over the tolerance field usually follows a uniform
distribution law, since the process of degradation
of the CS surface during abrasion cannot be of a
familiar variable nature and occurs due to one
dominant factor. The error of the TD tool is
distributed according to the normal law, since it
is the result of the action of several factors
of commensurate scale of influence.

The input data for finding R, and P-; using

graph analytics are:

— is the value of the limit of permissible
measurement error of the controlled parameter A;

— is the permissible deviation of the
controlled parameter o;

— the value of the standard deviation (SD) oy
of the controlled parameter or the value of the

confidence probability P; for the confidence

interval AXpay Of the controlled parameter.
Tofind R,z and P using the graph-analytical
method, it is necessary to use the nomograms of

dependencies PUF(i,é), PFR(i,é) to
o, A « A

distribute the controlled parameter according to a
uniform distribution, and its measurement error
according to a normal law. Such nomograms
(Figure 1) are given in specialised literature sources
describing the graph-analytical method of assessing
the reliability of measurement control of
parameters, for example [19].

The value of g, can be determined based on the

results of the analysis of the parameters of a certain
set of weapons of this type. If it is difficult to obtain

such information, then as a first approximation, it
can be assumed that the confidence interval AXpax

of the controlled parameter is commensurate with
the tolerance value§ , and proceed from the known

relationship between AX;,x ando, for a uniform
distribution law of a random variable [18]:

Oy = A Xmax [ty (4)

AXmax = 51 (5)

where t, is the confidence (quantile) coefficient

tabulated  for  different
(in particular, in [19]).
From expressions (4) and (5) we have:
O o Mmac
or AXmax/ty P

distribution  laws

(6)

For example, for a uniform distribution law of
a controlled parameter, if the confidence level of

Py = 0.9, then the value of t,=1.56. There fore,
if we use nomograms, we will assume that
9 >4
Oy

Based on the results of calculating the values of
6|/ o andR=A/5, it is necessary to enter the

nomograms: the value |5|/ o, is plotted along the

abscissa axis of each of the nomograms, after which
the curves corresponding to the previously
calculated R values are selected. According to the
nomograms, the points of intersection of the

abscissa |6]/ o, with the R curves are determined,
the ordinates of which give the desired values of
P-x and Ry-. The value of the informativeness

indicator |y is calculated by expression (1).

In the case of the implementation of TD, in order
to determine the location and nature of the
malfunction for the synthesis of the indicator

of informativeness | ;; of the TD tool, it is advisable

to take into account the presence or absence of
its ability to identify a certain significant defect
of the CS from the list defined above (or established
by the manufacturer of the weapon sample).

One of the rather simple, but quite reasonable
approaches to the synthesis of the informativeness

indicator | is to accept the agreement to quantify

the ability to identify a CS defect by the number 1,
and the absence of this ability by the number 0.
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Figure 1 — Nomograms for the distribution of the controlled parameter
uniform, and its measurement errors follow the normal law

Considering that the entire list of possible
significant CS defects consists of n known types of
damage, the formula for determining the
informativeness indicator of the CS TD tool
takes the

= =Y F, @)

i=1

1
n

where |, is the informativeness indicator; Fi is
the assessment of the ability to identify the CS
defect; n is the number of significant CS defects
considered during TD.

Another, more complex approach would be to
give separate scores to this indicator both for the
ability to establish the fact of a particular defect and
for the ability to quantify the degree of its
manifestation (for example, for the ability to
determine the depth of damage and the area of its

base). Thus, each of the estimates Fi will be
determined by the sum of its components, F'F"

F™. In this case, F;" can take the value 0 (in the
absence of the ability to identify| the damage to the
CS) or 0.33 (if such an ability is available); F," takes

the value 0 (in the absence of the ability to
determine the depth of i the damage) or 0.33 (if such

an ability is available); F'" also takes the value O (in
the absence of the ability to determine the area of

the base of | the damage) or 0.33 (if such an ability
is available). According to this approach, the
information content indicator will be determined by
the expression

n
|H=1 > (R'+R"+R"). 8)
i=1

The efficiency of the TS means characterises the
speed of the TS process implemented with its help,
or the time spent on the TS process. The efficiency
indicator should consider both the specified limit
(desired) time for performing TS of the CS and the
actual labour intensity (labour costs) of diagnostic
operations using the selected means, technical
characteristics of the TS means and operator
competence. The time spent on the CS technical
inspection is the sum of the time intervals spent on
individual operations. These operations include:

— preparing the vehicle for operation;

— diagnostic operations (measurements, vehicle
control, intermediate calculations, etc.);

— analysis of the results of the TA;

— performing regulated work with the TA
product after completion of its intended use.

Based on the above approach, the expression for
the indicator of efficiency O of the means of TD CS
can be presented in the following form
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des (9)

where T, is the set (desired) time for conducting
the TD; m is the number of TD stages; Tj is the

time spent on performing operations of the j stage

of the TD.

The cost-effectiveness of a vehicle is
characterised by the amount of resources required
for its procurement (creation, manufacture) and
the costs of its operation and subsequent disposal.
The operation of a technical means includes the
stages of storage, transportation, intended use, and
maintenance of readiness (maintenance, possible
repairs or upgrades). It is also advisable to consider
the costs of training (education) of the relevant
specialists in the operation of technical means
(operators). Therefore, the cost-effectiveness
indicator should consider such costs:

— for the creation or purchase (e.g., the market
value of a set of TD tools);

— for the intended use (the cost of material
assets required to ensure the functioning of the
vehicle, such as electricity, operating fluids, etc.);

— maintenance and repair (the cost of
calibration, adjustment, adjustment, restoration
of performance, consumables and components to be
replaced in case of repair, as well as the cost of the
relevant logistics support);

— storage and transport costs (cost of material
resources and maintenance of premises required for
storage of TDs, cost of transport containers, etc.);

— education and training of operators (the cost
of services provided by the manufacturer or other
institution that provides personnel training
services);

— disposal costs (the cost of paying for services
to companies that dispose of technical equipment
that have exhausted the service life specified in the
technical documentation or have become unsuitable
for use and restoration).

The expression for determining the cost-
effectiveness of E can be represented as follows:

C k_h
E=—%at, Cipy =>2Cii, (10)

fact i=1 j=1
where C,., Is the set (desired) amount of costs for
a set of technical means; Cq,, is the actual value

of costs for a set of technical means; k is the number
of measuring instruments included in such a set;

h is the number of stages of the life cycle of
technical means at which costs are expected
(production or purchase, maintenance, storage,
etc.); C; j is the cost of an operation performed with

the help of the i technical means and the j stage

of the life cycle.

The result of applying the above methodological
approach will be a set of values of three separate
performance indicators — I, O, E. It should be noted
that the expediency of further scalarisation of these
three indicators (combining them into one
generalised one) should be determined by a
specialist, considering the specifics and purpose of
a particular study. Further, the quantitative
assessment of I, O, E and the analysis of its results
will be carried out provided that the independent
significance of each of these indicators is preserved,
i.e., the generalised indicator will actually be
presented in a vector form.

We will quantify these performance indicators
for the cases of using such means of TD.

1. Domestic diagnostic complex consisting of a
charging chamber length measuring device (CLD),
a device for measuring the diameter wear of the
CCP and a mechanical star (MS) and an endoscope
[20]. It should be noted that to ensure the possibility
of TD of various weapons systems, the diagnostic
complex should include several sets of PKI and
MZM, which will provide measurements in the
ranges of calibres and geometric dimensions of
common weapons samples (hamely, PKI-10,
PKI-17, PKI-19, PKI-20, PKI-26, as well as sets 1,
11, 12, 13 of MzZM), which will affect the
calculations for assessing performance indicators.

2. Foreign diagnostic complex Zistos Measuring
Kit [21].

3. A promising diagnostic tool based on a laser
triangulation tool for measuring the geometric
characteristics of CS [5].

The assessment of the information content of | ¢

was carried out considering the information on the
limits of permissible measurement errors of the
above-mentioned technical means [9, 10, 20]. The
calculations were performed for the example of
categorising a 125-mm tank gun of the D-81 type,
with the limits of the ranges of values of the
diameter wear of the CS for transferring from
category | to Il, from category Il to Ill, and from
category Il to V established in [21].

The results of the quantitative assessment of |
are shown in Figure 2.
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Figure 2 — Results of the quantitative assessment of the information content indicator |y

It should be noted that all three diagnostic
complexes under consideration provide relatively

high and quite acceptable values of the Iy

indicator, with a certain advantage being given by
the use of a promising diagnostic tool based on a
laser triangulation tool for measuring the geometric
characteristics of the CS.

The | informativeness indicator was assessed

for a typical list of significant defects [diametric
wear, charging chamber elongation, crack, field
puncture, wear of the leading (combat) edge of the
cut, sink, swelling of the CS] with a score of n=7.
In this case, according to expression (8), separate
points were given to both the ability to establish the
fact of a particular defect and the ability to
determine the depth of damage and the area of its
base. The results of the quantitative assessment of

Iy are shown in Figure 3.

As can be seen in Figure 3, the first of the
complexes of TD tools is significantly inferior to the
second and third and is characterised by a relatively
low value of the efficiency indicator. The third
complex (a promising diagnostic tool based on a
laser triangulation tool for measuring the geometric

characteristics of the CS) provides the highest of the
three obtained values of the indicator | .

To quantify the performance of O, we assume
that Tpack is equal to the time allocated to maintain
an artillery system (e.g., 152 calibre or 155 mm)
during a park day. In turn, time spent on

j operations of the TD stage (9) is taken from

observations, assuming equal training of the
personnel using the TD means. The results of the
guantitative assessment of O are shown in Figure 4.

As can be seen in Figure 4, a promising
diagnostic tool based on a laser triangulation tool for
measuring the geometric characteristics of a CS has
significant advantages in terms of efficiency
compared to other sets of tools, which can be a
decisive factor in the implementation of operational
TD of CS.

Quantifying the cost-effectiveness indicator is a
rather difficult task due to the dynamics of changes
in the cost of products and services and (partly) the
lack of publicly available data due to the terms of
contracts concluded between military authorities
and industrial enterprises. In view of this, the study
uses approximate price (cost) indicators as of the
beginning of 2025 as the average values of the price
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ranges of commercial offers of manufacturing and minimum purchase price of one set of TD
trading enterprises specialising in the sale of civilian equipment from all three complexes considered in
measuring instruments and whose products have this article. The results of the quantitative
characteristics that are close to their military assessment of E are shown in Figure 5.
counterparts.

To quantify the cost-effectiveness of E, we will
take Chpack at the level that corresponds to the
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Figure 3 — Results of the quantitative assessment of the information content indicator |
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Figure 4 — Results of quantitative assessment of the efficiency indicator O
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Figure 5 — Results of the quantitative assessment of the cost-effectiveness indicator E

The analysis of Figure 5 shows that the first
complex has a significant (though not critical)
advantage over the other two, which have
comparable values of the cost-effectiveness
indicator. However, when creating and using a
complex of means of the technical means of the CS
(as well as other technical systems of military
purpose), the indicator of efficiency can be
considered as auxiliary (secondary) in relation to the
indicators of information and efficiency, and
the costs (for procurement, operation, maintenance,
etc.) can be considered acceptable if they are within
the limits of the specified restrictions.

To summarise the results of the quantitative
assessment of the performance indicators of the
means of TD CS, we will present them in the form
of a petal diagram. The values of the indicators of
informativeness, efficiency and cost-effectiveness
are plotted on the corresponding three axes,
the angle between which is 120° (Figure 6).

The diagram above shows that the diagnostic
complex based on a laser triangulation tool for
measuring the geometric characteristics of the CS is
characterized by a significant advantage over other
complexes, as evidenced by the maximum values of
the indicators of information and efficiency among
the possible values, and the maximum area of the
corresponding triangle, the vertices of which are
the values of the three indicators plotted on the axes
1,0, E (the area of the figure, the vertices of which
correspond to the values of the indicators on the
axes of the petal diagram, can be considered as
a scalar).

-
---.l.,,_"-p‘

E )

Complex 1 (PKI, MS, CLMD, endoscope
2 Complex 2 (ZMK)

¥ Complex 3 [Meaurement instrument based
on triangulation sensaor)

Figure 6 — Presentation of the results
of quantitative assessment of performance
indicators in the form of a radar chart during
the implementation of technical diagnostics
to determine the location and nature of the fault

This makes it possible to conclude that the use of
a laser triangulation tool for measuring the
geometric characteristics of barrel channels is
promising in the process of creating a diagnostic
complex for the implementation of operational
technical diagnostics of firearms barrel channels.

Conclusions

The article considers a methodological approach
to the formation of a list and quantitative assessment
of performance indicators of means of operational
technical diagnostics of firearms barrel channels. It
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is proposed to evaluate the effectiveness on the basis
of the study of such properties of the means of
technical diagnostics of barrel channels as
informativeness, efficiency and cost-effectiveness.

On the basis of the basic provisions of the theory
of mass maintenance, expressions for evaluating
the indicator of informativeness of technical
diagnostic tools during the operation of controlling
the technical condition of barrel channels are
proposed. Such an indicator is defined as the
probability of making a correct conclusion about
the technical condition of the barrel channels based
on the results of control. Taking into consideration
the inconvenience of using the relevant integral
equations, the expediency of using a graph-
analytical  method of  determining  the
informativeness with the help of special nomograms
is noted. In the case of implementation of technical
diagnostics to determine the location and nature
of the malfunction, it is proposed to determine the
informativeness indicator considering the ability of
diagnostic tools to identify certain significant
defects in barrel channels from the list established
by the manufacturer of the weapon sample. At
the same time, separate points are given to the
informativeness indicator both for the ability to
establish the very fact of the presence of a certain
defect and for the ability to determine the
guantitative assessment of the degree of its
manifestation.

An expression for the efficiency indicator has
been proposed, which considers the specified time
limit for performing technical diagnostics of barrel
channels, real labour costs for diagnostic
operations, technical characteristics of technical
diagnostic tools and operator competence.

An expression for the indicator of efficiency of
a technical diagnostic tool has been obtained, which
characterises the amount of resources required for
its purchase and the costs of its operation and
subsequent disposal. When synthesising the
expression for the indicator of efficiency,
the number of measuring instruments that can be
included in the complex of diagnostic tools is
considered, as well as the costs at all stages of the
life cycle of such tools are considered.

To ensure the comparability and visibility of
performance indicators, the expressions for
guantitative assessment ensure that they are in the
range of possible values [0; 1] for any combination
of means and conditions of technical diagnostics,
while the value of the indicator increases with
increasing efficiency.

A quantitative assessment of the indicators of

informativeness, efficiency and cost-effectiveness
of three means of technical diagnostics of wellbore
channels was carried out, in particular, a complex
based on the devices of the CCD, PCI (MZ) and
endoscope, a foreign diagnostic complex Zistos
Measuring Kit and a promising diagnostic complex
based on a laser triangulation tool for measuring the
geometric characteristics of wellbore channels.

It has been established that the diagnostic
complex based on a laser triangulation tool for
measuring the geometric characteristics of barrel
channels has significant advantages over other
complexes, as evidenced by the maximum values of
its indicators of information content and efficiency
among the compared ones the case of insignificant
lagging behind in terms of efficiency.

Thus, the advantages and prospects of using
a laser triangulation tool for measuring the
geometric characteristics of barrel channels in the
process of creating a diagnostic complex for the
implementation of operational technical diagnostics
of firearms barrel channels have been proved.

Further research should be aimed at improving
methodological approaches to the processing of
measurement information on the geometric
characteristics of barrel channels, which can be
obtained using a promising technical diagnostic tool
based on a laser triangulation measuring device.
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V]IK 623.482

0. M. Kpwkos, I'. B. Ciiin, O. O. Mirypa

OLIHIOBAHHS E®EKTUBHOCTI 3ACOBIB TEXHIYHOI'O JIATHOCTYBAHHSI
KAHAJIIB CTBOJIIB BOTHEITAJIBHOI 36POi

3anpononosano memoouyHull nioxio 00 KibKiCHO20 OYIHIOBAHHS ehekmueHoCmi mexHiuHol diacHoOCmuKy
KaHAaie cmeojia 8602HeNnaibHoi 30poi.

Bucsimneno npobnemy, nog’azamy 3 mum, wo OpaKye makozo eudy mexuHiyHoeo 0iaeHOCMYSanHs KaHAI8
CMBOJIB B0CHEeNANbHOI 30poi, saKull Ou 8ionogioas ymosam cyyachoi eitinu. Posenanymo axmyanvuicmo
BKIIOUEHHS ONEPAMUGHOI MEXHIUHOT 0IA2HOCMUKY Y 3A2ANbHY CUCMEMY 3aX00i68 MEXHIUH020 0Ia2HOCYBAHHS
030pO€EHHS T BilicbK0B0I mexHIiKu. 3anponoHo8ano nioxio 0o eubopy 8ionoGioHUX 3aco0ié Ha OCHOBI OYIHKU iX
echexmusHocmi.

Ilpoananizosano nybonikayii, 8 AKUX po32120a0MbCs NiOX00U 00 OYIHIOBAHHS eqheKMUBHOCMI MEeXHIYHUX
cucmem pi3HO20 NPUSHAYEHHs, 30KpeMda 6ilicbk06020. Buseneno obmedcenns, sKi He 0ar0omv 3Mo2u
be3nocepeonbo 3acmocysamu 8i0oMi pe3yibmamu 00CIi0NHCeHb 01 8UPIULEHHS 8UABTEHOI NpoOIeMU.

3anpononosano memoouunuli nioxio 00 OYiHIBAKH ehexmusHoCmi 3aco00i6 MexXHIYH020 OIA2HOCNYBAHHSL
KaHauie cmeonie 802HenanbHoi 30poi, aKuil nepeobaiac 88e0eHHs YACMKOBUX NOKA3HUKIE edheKmueHocmi
3ac00i6 MexHIYHO020 0iacHOCMY8AHHA KAHANI8 CMBOA, A came NOKA3HUKIG IHopMayitiHoi npoO0yKmMueHocmi,
Hanpayoeauts, epekmusHocmi (ekoHoMiuHoi epexmusrocmi). OO0epocano eupasu 01 OYIHIOBAHH MAKUX
NOKA3HUKIG OJ11 PI3HUX O0BLIbHO BUOPAHUX KOMNIIEKCI8 3Ac00i8 MEXHIUH020 0IacHOCIYBAHHA.

Ilpogedeno KinbKicHe OYIHIOBAHHA eKCHAYAMAYIUHUX HNOKA3HUKIE KILIbKOX 3pa3Ki6 mMpaouyiunux i
NEPCneKMUBHUX 3ac00i8 MexXHIYH020 OIA2HOCMYBAHHA KAHANIE CMBONI68 GIMYUZHAHO20 MA 3apyOidCHO20
8UpobHUYMEa. Ycmanoeneno, wjo diacHOCMuyHUL KOMNJIEKC HA OCHOBI 1a3ePHO20 MPIaH2yIAYIH020 3ac00y
BUMIDIOBAHHA 2€0MEMPULHUX XAPAKIMEPUCTNUK KAHATY CMBOIA XAPAKMEPUZYEMbCA CYKYIHICIMIO NOKA3HUKIB
ehexmusHocmi, wjo ceiduums npo 1oeo icMomHi nepegazu nepeod iHWUMU 3acO00AMU MEXHIYHOT OIaeHOCMUKU.

Knrouosi cnoea: xanan cmeona, epexmusHnicme 3acodie 0iacHOCMY8aHHSA, MeXHIYHe O0ideHOCHYBAHHS,
mexHiuHUll cman, dehexm Kanamy cmeoida.
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