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MEASURES OF EFFICIENCY OF DIMENSIONAL CONTROL UNDER
TECHNICAL STATE DESIGNATION OF RADIO-TECHNICAL FACILITIES

In the article proponed design methods of the performance factor of parameters dimensional control under
technical state designation of radio-technical facilities. These methods are based on the developed mathematical
model "Radio-technical facilities — control system". The analysis of methods for controlling the technical state of
radio-technical facilities is conducted. The control method based on a comparison of the computed value efficiency
indicator of the radio-technical facility with its acceptable value is substantiated. A method is developed for
calculating the measures of the dimensional control efficiency in the radio-technical facilities parameters while self-
monitoring (before application as intended). The method of calculating the efficiency index of the dimensional
control of radio-technical facilities parameters under a complex test is improved. A method is proposed for
determining the standard time parameters of the dimensional control of the radio-technical facilities parameters of

a radio-engineering device in determining its technical state.

Keywords: radio-technical facility, control of technical state, measures of efficiency, dimensional control of

parameters.

Introduction

Thematic justification. The decision on the
suitability of the radio-technical facilities (RTF) for
further use of its intended purpose is based on the
results of measurement and control of its parameters.
That is why, the main measures of efficiency control
technical state of RTF are the probability of its
recognition suitable for further appliance, the time for
monitoring the parameters of the facility and the
reliability of monitoring its parameters [1-3].

Literature route. As a result of measuring the
parameters of the control and calculating the measures
of efficiency, the decision on the suitability of the RTF
to perform its functions by two methods [4-12]. At the
first the decision is made on the basis of comparison
calculated value of the measures of efficiency with its
acceptable value.

At the same time, a method of monitoring by the
measures of efficiency is implemented. In the second
control method, the decision on the RTF suitability is
made on the basis of a comparison of the each RTF
control parameter values with its admissible values. In
this case, a method of monitoring by parameters is
implemented.

In the article it is proposed to use the first method
of measuring control of RTF parameters. Its advantages
are as follows [2; 5-6]:

— can be used to predict the technical condition of
the RTF;

—allows comparative assessment of the technical
state of various RTF types, intended for solving the
same (similar) task;

—opens wide opportunities for automation of the
RTF control process technical condition monitoring system
taking into account the actual state of various functional
devices, devices, units and elements entering into it.

The purpose of the article is to develop measures
of the efficiency of measurement control parameters
when determining the technical state of radio-technical
facilities.

Main part

Measures of efficiency of RTF parameters
dimensional control under self-control (before
intended application).

Conducting dimensional control of the RTF
parameters during self-controlling makes it possible to
determine their suitability for further use. Whereas, after
controlling the parameters, the tool is found to be
suitable to use, then, according to the mathematical
model of the "RTF — control system" (fig. 1), it is in the
position d;. Accordingly, in the way of measures of

efficiency of the RTF parameters control under self-

control P}, take the probability of finding the marker
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in the position of the mathematical model "RTF —
control system". Herewith, if the RTF is not in position
dy, than according to the self-control results was

recognized as unfitted for further usage.

Fig. 1. Petri net graph of "RTF — control system" model

We introduce the notation Py — probability of an

event consisting in the fact that the RTF is in position
dj, i=1,14.

According to the "RTF — control system" model
and the graph of reachability [8-9], the tag transition to
the position (RTF performs the task) from the position
determined by the initial marking depends on the
following cases: the RTF functioning normally (the

i

position dg of the model), the task was received to use
the RTF for its intended use (position d; ), according to
self-control results, RTF was found as suitable for
further usage (position ds). On the basis of this, write
down the probability of the marker transition to the
position d; :
P;C =Py =Py, Py Py,
Since the use of the RTF is possible only after the

receipt of the permissive instruction, then consider
P4, =1, then the expression for determining the

probability of marker transition to the position d; is:

Phe =Py Py, . ()

The probability of the case, which is the normal
functioning of the RTF at the time of receipt of the
command for application, will be calculated on the basis
of the mathematical model of operation [6; 12]. The
value of probability Py 6 (RTF for intended use)

matches the probability P; of finding RTF in operable
condition of S; exploitation model, so
Py, =P1. 2)
Correct report about RTF availability for
application after dimensional control of parameters
depends on serviceability (metrological and technical)
control system and on finding control parameters within
their tolerances. Then for probability of case that is
determined in appeared mark in position ds, we have:

Pys =PesPeps (3)
where P, — probability of metrologically serviceable
condition of the control system before and during

operations of RTF parameters dimensional control;
P, — probability of finding RTF control parameters

within their acceptable deviation.

In the operational manual on the control system
reliability characteristics are given (for example, time
between failure, increasing failure, etc.), according to
which the probability of an operational condition of the
control system is calculated [2; 12]. Then the expression

for the probability P, of metrological serviceable

condition monitoring system can be written as:
P, “

where k; — coefficient characterizing metrological

Pes =K

serviceability control system, usually k; =0,6+0,8 [2].

We define the probability of finding within the
tolerances of the RTF control parameters after the
measurement of their control. Let the probability of
finding a parameter to control within tolerance is
characterized by a priori probability &; RTF suitability

of the parameter [5; 7].

To quantify the reliability of test results used a
number of different indicators [7; 9]. But most of them
do not take into account the specifics in using of RTF
maritime transport. Analysis of the peculiarities of RTF
maritime transport operation [5; 7] allows to formulate
the requirements for analytical expression the indicator
of reliability measurement control:

— it should take into account the main components
of the control cycle and be used to compare the quality
of control different RTF types while using several types
of control systems;

—1it should be visual and allow the use of a
posteriori information to assess the quality of the
obtained control results, its numerical value should have
a clear physical content.

Requirements listed above fully corresponds to the
expression that takes into account the probability of
finding a parameter i control within their tolerance to
control &;, the probability of finding a parameter

control within the tolerance at the time of control Py

the absence (presence) of the control errors of the first
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and second kind. Accordingly, the probability of finding
a parameter i within tolerance after the P; control is
proposed to determine the probability of finding it
within tolerance before and after the control in the
absence of control error of the first kind, i.e.
&i(1-0;)Py, (1-a;), or if there is an error of the

second kind of control as the sum of the probabilities
P, (1-&); +& (1P, )P, than

Pi =& (1-0j)Py, (1-0;) + Py (1-EB; + & (1-Py,)-
B~ &Py (1=00)” i | P, (1=8)+&(1-P )|, )

where a;, B; —respectively, the conditional probability

that the RTF control parameter in the tolerance field is
recognized outside the tolerance range, and the x; RTF

control parameter that is outside the tolerance is in the
tolerance field (the probabilities of control errors of the
first and second kind).

The probability of finding the control parameter
x; within the tolerance during the monitoring PXi can

be calculated as follows [8]:

Xy
uj

Py =P, SxEn- [ @

X]i

where xj, X, —lower and upper tolerance limits for the
monitoring parameter i, respectively; f(x;) — probability
density function of the control parameter i values.
Expression (5) shows that the RTF parameter i

will indeed be within its tolerance after the control, if
there are no errors of control the first and second kinds
and if this parameter is in admission during the control.
In the absence of control errors of the first and second
kind, expression (5) has the form: P; =&;Py., ie. the

probability of finding control x; parameter i within the

tolerance after is dependent on the a priori probability of
the RTF suitability for control parameter i and on the
probability of finding the control parameter i in the
tolerance field under control.

We will take advantage of the widely used
assumption that the output parameters of the RTF, and the
errors of the control system in most cases are considered to
be distributed according to the normal law [2, 7, 11]. Then
the probabilities of control errors of the first and second
kind and the probability density of the values control
parameter i are determined by the formulas:

2
_ 1 1 exp{_ Oi & }

o: =—
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where 0; =Ax; /o, ; & =0y, /O, 3 O, — standard

error of the mean (SEM) measure of control inaccuracy,
that is used under evaluation of x; parameter’s control;

Ax; — the value of the symmetric tolerance for the
control parameter x;; m
of the

Laplace’s function.
Under normal distribution law, the error value of
the measured parameter x; with a probability of 0,997

— mathematical expectation

F(...) — Tabularize

Xj

control parameter i;

is within the permissible limits i3cxi [11]. Therefore,
the SEM o,., o, is assumed to be equal

oy, =Ax/3 and oy =A /3,
where Aes, — allowable value (limit) error control

system under the parameter is changed x; .

Formulas (7) and (8) allow us to determine the
error probabilities of the first and second kind according
to the tolerance values for the control parameter and the
error of the control system which is used to control this
parameter.

When choosing the control parameters, it is
necessary to take into account that the occurrence of
dependent control parameters leads to an unjustified
increase of timing to perform the measuring control of
the parameters, while the reliability of the control is
commensurable with the reliability of the independent
parameters control.

An independent parameter which is not within the
tolerance limit and doesn’t involve other parameters to
be coming out will be considered, i.e. that parameters
are not related to each other. Some control parameters
of various PTF units can be related (depend on each
other), then it is enough to check one of them to obtain
information about other parameters.

To determine the dependent parameters from the
total set of control parameters, it is necessary to
construct the structural and logical scheme of the under
study RTF on the basis of which will be creating a
matrix having the same number of rows and columns
which is equal to the total number of parameters of the
RTF control. The presence of a wunit in the
corresponding row and column shows the dependence
of the control parameters among each other. In the
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following, the case of independent control parameters
which is typical for the practice of RTF operation will
be considered. Under the control of RTF according to
independent control parameters we take the event of
finding all control parameters within their tolerances as
the criterion of their suitability for use, and for the
criterion of unsuitability — if at least one control
parameter is within its tolerance limit. Taking into
account formula (5), the formula for the probability of
the RTF suitability for applying all parameters N to the
control results is:
N

Prre =[P}, )

i=1
where Pprp — the probability of the RTF suitability for
the application according to results of the all parameters
control.

The number of parameters of the RTF, which fully
describes its technical condition can be very large.
Therefore in practice, according to a number of
limitations (for example control time, cost, etc.), the
number of control parameters n should be limited,
where n << N.

The probability of finding control parameters n
within the tolerance limits (the probability of RTF
working condition) is determined by the probability

Pryp for which, taking into account relations (5) and

(9), formula is:

2
n n E.:iPXi (1—0(1) +Bi -
Pree =[P =]]

= '[Pxi (1-8)+5 (I—Pxi )] (19

Formula (10) determines the probability of RTF
working condition according to the results of measuring
control n of the control parameters. The dependencies
of probabilities of RTF working condition which were
obtained with the help of relation (10), according to the
probabilities of the first and second kind control errors
(fig. 2). With increase of the probability of the first kind
control error (fig. 2, a) and the probability of the second
kind error (fig. 2,b) the probability of RTF working
condition increases.
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Fig. 2. Graf probability on of the kind control error

Therefore in order to increase the probability
Prrr the reliability of the control should be increased;
i.e. probability of errors of the first o; and second kinds
B; RTF should be reduced.

Taking into account formulas (2—4; 10), formula
(1) for the performance factor of measuring control of
the RTF control parameters according to self-control
takes the form:

KsPsplpﬁTF (l—OL)
KsPsPlPETF (l_a)+(l_KsPsP1PﬁTF)B

The analysis of the obtained performance factor

S
Pps =

. (1)

(11) of measuring control of RTF P;S parameters

should be performed. For successful implementation of
the RTF task the probability of the marker transition to
the model position d; of the "RTF — control system"

should be of the order of unity, i.e. strive for maximum.
This requires values which are included in the exponent

P to be strived to maximum:
— the probability of RTF working condition
according to control of parameters PRy, which can be

increased by reduction of control errors of the first and
second kind and increase of composition of the control
parameters (10);

—the probability of finding RTF in working
condition P;, which depends on the parameters of the

operational process [2; 12];
—the probability of a metrologically working
condition of the control system P, and a coefficient k.

The probability value P, depends on the selected

parameters of operational process of control system,
which can be determined, for example according to the
procedure [2]. The coefficient kg can be increased in

two ways:

— using of control systems with self-checking and
calibration functions, i.e. using of digital control
systems especially if in the existing control and
verification equipment the number of such control
systems is very small;

— reduction of the calibration period of the control
system, which will lead to an increase of material costs
on operating process.

Obtained indicator of performance factor of RTF

self-control P

depends on the parameters of the operational process of
the RTF and on the parameters of the operational
process of the control system; on control parameters

technical condition according to

(values x; and their tolerances) and on the metrological

characteristics of the control system used in their control
according to formulas (7-8).
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This conclusion is natural but the obtained formula
(11) allows to obtain a quantitative judgment of the
effectiveness of the measuring control of the RTF
parameters.

Performance factor of measuring control of
RTF parameters under comprehensive inspection.

Realization of the measuring control of RTF
parameters according to the comprehensive inspection
allows to determine its suitability for further application.
If after control of parameters RTF will be confess as
usable then according to the mathematical model of the
RTF control system it will be in position d;; . Therefore

as a performance factor of the measuring control of RTF
parameters during the comprehensive inspection P;C

we will take the probability of finding the marker in the
position dy; of the mathematical model of the "RTF —
control system", and if the RTF is rejected then after
carrying out the reconstruction operations it can pass
into a working condition.

According to the "RTF — control system" model
and the graph of reachability [8], the marker transition
to the position d;; (if RTF based on the inspection
results is suitable for further exploitation) from the
position determined by the initial marking takes place in
two ways which depend on the following events:

— the RTF functions normally (the position dg of

the model), the task for control of the technical
condition (position d5) was received, all operations of
connecting the RTF and the control system (position
di;) were performed, and the RTF was found as
practicable (position ds) by the results of parameters
check;

— the events of positions dg, dy, dj; of "RTF —
control system" models are executed, RTS was found
impracticable for application (position dg) by the
results of parameters check, it is necessary to perform
restoration works (position dy, or d;3).

Based on this the probability of the marker moving
to the position dy; is written as:

Ppe =Py, =Pg;Py Py, Py, +

(12)
+Pd6 lJd7 Pdg Ple Pd12 ’

where Pa, is probability of recovering of broken RTF
(it means either recovery by adjusting the RTF
parameters — position d;q, or replacing the faulty block
in it — position d;3).

The control of the technical condition is possible
only after the command is received and depends on the

frequency of the RTF testing. Operations of RTF
connection with the control system do not introduce

defects, then Py, =Py =1 and formula (12) takes the

form:
(13)

Taking into account formulas (2-3) and taking into

c _
Pe =Pg Py, +Pg Py Py,

account that Py, =1-Py  formula (13) can be

represented as:
PSe =Py [ PPy +(1-PoPe )Py, | (14)

Using formula (4) and (10) for the probabilities

P and P_,, formula (14) can be represented as:

cp
ch = P1 [KSPSP%TF + (I_KsPsPrll{TF )Pd10:| . (15)

Formula (15) defines the quality indicator of the
RTF measuring control during comprehensive

inspection ch . The probability of successful recovery
of the RTF Pd1 0 depends on the complexity of the

defect, the availability of replacement parts,
qualification of repairmen values must be in the range
from O to 1.

This value is determined on the basis of the
analysis of recondition that was done with similar RTF.
If we accept Py =15 then Py, =P1s i.e. the

probability of recognizing RTF as suitable for further
exploitation after the technical condition control
depends on a priori probability of working condition
before the control.

Due to the fact that if as a result of the control the
device was found as impracticable it will be repaired
with the probability 1. When Pdl 0= 0 we have

Py, =Pg,, i.e. without repairing broken RTF the

probability of finding it in working condition after a
comprehensive check and self-control are equal.

Identification of
dimensional control.

The composition of the control parameters depend
on the time required to conduct the dimensional control
of RTF parameters. The greater the number of control
parameters, the longer duration of the dimensional
control. This explains the need for introducing time
parameters into the indicators used in optimizing the
composition of the RTF control parameters. We obtain
expressions for evaluation.

As noted [8], the matrix T characterizes the time
spending of the "RTF — control system" model. Let us
consider time spending that is immediate depends on
number n control parameters.

The regulatory and technical documentation on
any RTF sample indicates the time valuation of certain
measurement and control parameters operations. The
time spent on monitoring each parameter of the RTF
depends on the time for connecting the control system

regulatory timing RTF
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and the RTF, as well as on the speed of the monitoring
system used to monitor it.
Let us denote with t; the time spent on the control

of the RTF parameter. Then the duration tg, of the

self-monitoring according to the n control parameters
is determined by the expression:

n
Tgm = D Ti-
i=1

Similarly, we define the
comprehensive RTF 1. check, herewith n =m , where

(16)

duration of a

n=m— the number of the RTF parameters control
during its comprehensive verification.

The time parameters of the RTF will be used in
future when formulating and solving the problem of
control parameters optimal choice. It should be noted
that the optimal values of the time parameters tg,, and

1., obtained during the selection of parameters for the
operation of the RTF are related to the parameters g,
and tg, the following relationship:

T T

(] (]

sm < Tsm’ CcC < TCC N (17)
Therefore, in determining the optimal composition

of the control parameters should be considered the

optimal parameters of the vector 7y obtained in the

technical state, the reliability of the parameters control
should also be included. However, in order to clarify the
analytical expression for determining the reliability of
the dimensional control of the RTF parameters under
control, first of all it is necessary to clarify the
methodology for expert determination the coefficients
of the RTF control parameters significance.

Conclusions

With the use of the developed model "RTF —
control system" analytical expressions were obtained to
determine the values of the efficiency indicators of the
RTF parameters monitoring for two types of their
maintenance: self-monitoring (before the intended use)
and complex testing. The peculiarities of these
indicators are that they take into account the parameters
of the control and operation of the RTF and the
parameters of the control system used in servicing the
RTF. It is shown that to increase the probability of
finding RTF in operational condition after measuring its
control parameters necessary to reduce control errors of
the first and second kind, which is achieved by using
digital control systems serving RTF, and to determine
the optimal value of such maintenance frequency.

A method for determining the standard time
parameters of the dimensional control of the RTF

. i parameters in determining its technical state is
study of mathematical models of the RTF operation. proposed.
To indicators of the effectiveness of the RTF
parameters measuring control during the monitoring
References

1. Tymoschuk, O. and Shapran, Yu. (2011), “Propozicii schodo udoskonalennya metodiv ocinky efektivnosti sistemy
kontrolya tekhnichnogo stany radiotekhnichnykh zasobiv morskogo transportu” [Proposals on the improvement of methods for
assessing the effectiveness of the system of monitoring the technical condition of radio equipment transport sea], Water

transport, No. 11, pp. 5-12.

2. Chinkov, V.N. and Herasimov, S.V. (2013), “Doslidzennya ta obgryntyvannya kriteriev optimizacii vimiryuval’ny
sygnaliv dlya controlyu tekhnichnogo stany sistem avtomaticheskogo ypravleniya” [Research and ground of criteria of
optimization of measuring signals is for control of the technical state of the systems of automatic control], Ukrainian metrology

magazine, No. 4, pp. 43-47.

3. Friedman, Norman (2006), The Naval Institute Guide to World Naval Weapon System, Naval Institute Press, 858 p.

4. Chinkov, V.N. and Herasimov, S.V. (2013), “Metodika sintezy vimiryuval’ny sygnaliv dlya controlyu tekhnichnogo
stany zrazkiv ozbroennya pri local’nomy obmezenni” [The method of synthesis of measuring signals is for control of the
technical state of standards of armament at local limitation], Science and Techology of the Air Force of Ukraine, No. 1 (14),

pp- 194-197.

5. Gerasimov, S., Mozhayev, A., Nakonechnyi, A. and Podorozhniak, A. (2015), Method of synthesis of the automatic
control system adjustment circuit parameters, Nauka i studia, No. 12 (143), Przemysl, pp. 61-67.

6. Herasimov, S.V., Zhuravlev, O.0. and Borisenco, M.V. (2017), The method of checks determining periods of technical
state for unmanned air vehicle onboard equipment, Information Processing Systems, No. 1(147), pp. 13-17.

7. Barton, D.K. (2012), Radar Equations for Modern Radar, Artech House, London, 264 p.

8. Kavi, K., Moshtaghi, A. and Deng-Jyi, Chen (2002), Modeling Multithreaded application using Petri nets, International

Journal of Parallel Programming, Vol. 30, Iss. 5, pp. 1-23.

9. Bruce, P. (2010), Detection of Control Flow Errors in parallel Programs at Compile Time, International Journal of

Distributed and parallel Systems, Vol. 1, No. 2, pp. 21-33.

10. Solov’ev, 1. (2003), “Morskaya radioelektronika” [Marine Radio Electronics], Politekhnika, Sankt-Peterburg, 185 p.
11. Basov, V.G. (2013), “Izmeritel 'nye sygnaly I funkcional nye ustroistva ikh obrabotki” [Measuring calls and functional

units of their treatment], BGUIR, Minsk, 119 p.

12. Herasimov, S.V., Timochko, O.1. and Khmelevskiy, S.I. (2017), Synthesis method of the optimum structure of the
procedure for the control of the technical status of complex systems and complexes, Scientific Works of Kharkiv National Air

Force University, No. 4 (53), pp. 148-152.

153



Cucmemu 0opooku ingpopmauii, 2018, eunyck 1 (152)

ISSN 1681-7710

Bioomocmi npo aemopis:

I'epacumos Cepriii BikropoBuu

JIOKTOP TEXHIYHHUX HAayK CTAapILINii HAYKOBUH CIiBPOOITHHK
NPOBIAHUI HAYKOBHH CHIBPOOITHUK XapKiBCHKOTO
HanioHanbHOro yHiBepcutety [oBiTpsaux Cun

iM. I. Koxxemyo0a,

XapkiB, Ykpaina

https://orcid.org/0000-0003-1810-0387

e-mail: gsvnr@ukr.net

MManpan K0nis €BreniBua

Marictp

acmipaHT J{ep>kaBHOTO yHiBEpCHTETY iHPPACTPyKTypH Ta
TEXHOJIOTH,

Kuis, Ykpaina

https://orcid.org/0000-0002-0229-2428

e-mail: bog2603@ukr.net

Craxosa Mapis OJiekcanapiBHa

MaricTp

HAyKOBHIi CIIiBPOOITHUK HABYAIbHO-HAYKOBOTO LIEHTPY
MOBHOI MiATOTOBKH XapKiBChKOTO HAI[IOHATBHOTO
yHiBepcurety [loBitpstanx Cuin im. 1. Koxemnyo0a,
XapkiB, Ykpaina
https://orcid.org/0000-0002-2557-7717

e-mail: stakhovakhnafu@ukr.net

Received by Editorial Board 20.02.2018
Signed for printing 20.03.2018

Information about the authors:

Sergei Herasimov

Doctor of Technical Sciences Senior Research
Lead Researcher of Ivan Kozhedub Kharkiv
National Air Force University,

Kharkiv, Ukraine
https://orcid.org/0000-0003-1810-0387
e-mail: gsvnr@ukr.net

Yuliya Shapran

Master

Doctoral Student of State University
of Infrastructure and technology,

Kyiv, Ukraine
https://orcid.org/0000-0002-0229-2428
e-mail: bog2603@ukr.net

Maria Stakhova

Master

Research Associate of

Research and Training Linguistic Center of
Ivan Kozhedub Kharkiv National

Air Force University

Kharkiv, Ukraine
https://orcid.org/0000-0002-2557-7717
e-mail: stakhovakhnafu@ukr.net

NOKA3HUKN E®EKTUBHOCTI BAMIPIOBAJIbHOINO KOHTPOJIO NAPAMETPIB
NnPU BU3HAYEHHI TEXHIYHOIO CTAHY PALOIOTEXHIYHUX 3ACOBIB

C.B. I'epacumos, 10.€. Hlanpan, M.O. CraxoBa

Y ecmammi 3anpononosani memoou po3paxynky nokasHuKie eghekmusHocmi UMIpIOBANLHO20 KOHMPOIO NApamempie npu
BUBHAYEHHT MEXHIYH020 CMAaHy padiomexHiuHux 3acobis. [auwi memoou 6a3yromsvcs HA po3poOaeHill MameMamuyuii mooeni
"padiomexniunuil 3aci6 — cucmema xoumpono”. Ilpogedeno ananiz memooié KOHMPONIO MEXHIYHO20 CMAHY PAOIOMEXHIYHUX
3acobis. OOIpyHmMOBAHO MemoOd KOHMPOMO HA OCHOBI NOPIGHAHHA OOUUCIEHO20 3HAYEHHS NOKA3HUKA epeKmusHocmi
padiomexniunozo 3acoby 3 U020 OONYCMUMUM 3HA4eHHAM. Pozpobneno memoo po3paxynky NOKasHUKA egQexmueHocmi
BUMIDIOBAIBHO2O  KOHMPONIO NAPaAMempie  padiomexHiYHux 3acobié npu CAMOKOHMPONi (neped 3ACMOCYSAHHAM 34
npUsHayeHHam). YOOCKOHANeHO MemoO pPO3PAXYHKY HNOKA3HUKA eQeKmUsHOCHi SUMIDIO8ATbHO20 KOHMPONIO napamempie
padiomexuiyHux 3acobie npu KOMNIEKCHIll nepegipyi. 3anponoHogano memoo UHAYEHHS HOPMAMUBHUX YACOBUX NAPAMEMPIE
BUMIPIOBAILHO20 KOHMPOTIIO NAPAMEMPie padiomexHiuH020 3aco0y Npu 6U3HAYEH] 11020 MEeXHIYHO20 CMAHY.

Knrwuoei cnosa: padiomexuiynuii 3acid, KOHMPOIb MEXHIUHO20 CMAHY, NOKASHUK epeKmueHocmi, 6UMIPIOGATbHUL
KOHMPOb napamempie.

NOKA3ATEINU 3®PEKTUBHOCTU USMEPUTEJIbHOIO KOHTPOJIA MAPAMETPOB
NPU ONPEQENEHUN TEXHUYECKOIO COCTOAHUA PAOUOTEXHNYECKUX CPEACTB

C.B. I'epacumos, O.E. lllanpan, M.A. CraxoBa

B cmamuve npednooicenvi memoobvl pacuema nokasamenei 3GHexmueHocmu usMepumenbHo20 KOHMpOoJia Napamempos npu
onpeodenenuy MexHuuecKko20 COCMOAHUA PAOUOMEXHUYecKux cpedcms. [annvie memoovl 0a3upylomcs Ha paspabomanHol
Mamemamuyeckou modenu "paouomexnuyeckoe cpedcmeo — cucmema kowmpona'. Ilposeden ananusz memooos KOHMPOs
MEeXHUYeCcKo20 COCMOAHUA  paduomexnuyeckux cpeocms. OOOCHO8aAH MemoO KOHMPOIA, OCHOBAHHGIL HA CPABHEHUU
BbIMUCIIEHHO20 3HAYEHUs NoKa3amens 3PHeKkmusHocmu  paduomexHuyecko2o cpedcmed ¢ e20 OONYCHMUMbIM 3HAYEHUEM.
Paspaboman memoo pacuema noxaszamens 3Q@eKmusHOCmU USMEPUMENLHO20 KOHMPOJA NAPAMempos paouomexHu4eCcKux
cpeocms npu camoKoHmpone (neped npuMeHeHueM NO HA3HAYEeHUIo). Ycoeepwiencmeosan memoo pacuema nokazamens
appexmusnocmu  USMEpUMeENbHO20 KOHMPONA NAPAMEMpPO8 PAOUOMEXHUYeCKUX Ccpeocme npu KOMHAEKCHOU npogepke.
Ilpeonoscen memoo onpedenenusi HOPMAMUBHLIX BPEMEHHbIX NAPAMEMPO8 UBMEPUMENbHO2O KOHMPOS NApamempos
PAOUOMEXHUYECKO20 CPeOCmEad Npu OnpedeieHUl e20 MeXHUYECK020 COCIMOAHUSA.

Knroueevie cnosa: paduomexnuueckoe cpedcmso, KOHMPOIb MEXHUYECKO20 COCMOAHUA, noKasamens d¢hgexmusnocmu,
UBMepUmMenbHbLll KOHMPOb NAPAMEMPOS.
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