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DEVELOPMENT OF METHODS AND MODELS OF INACCURACY
MINIMIZATION OF THE MACHINE-TO-HUMAN INTERACTION
IN AUTOMATED SYSTEMS OF PROFESSIONAL READINESS
LEVEL DIAGNOSTICS

Purpose. To increase the level of reliability of computer testing of specialists in the sphere of professional training.
To formalize mathematical models and algorithms of inaccuracies of machine-to-human interaction in all the links of
data exchange system in the information network of automated system of diagnostics of professional readiness quality.

Methodology. We have used the methods of system analysis and of general theory of systems, and the main thesis
of the theory of measuring and automated control.

Findings. We have carried out the structural analysis of the reasons of misinformation in the system of automated testing
and the classification of parameters of evaluation of information authenticity in the metric channels of data exchange in the in-
formation network of testing control of professional readiness. We have developed the criteria of evaluation of information au-
thenticity, adaptive algorithms and mathematic models of minimization of inaccuracies in the measurement of machine-to-
human interaction in the exchange tracks of information and telecommunication networks of automated testing control systems.

Originality. We have stated and solved the reliability and preciseness increase problem concerning the methods of control
and provision of information authenticity by means of developing the methodology of minimization of measurement inaccu-
racies in the systems of machine-to-human interaction, which are used for testing the professional readiness quality.

Practical value. We have received a scientifically grounded toolset, which is a system of models and algorithms of mini-
mization of irreversible information losses in the exchange tracks of information and telecommunication networks. The tool-
set is aimed at the complex phased increase of the main indices of diagnostics quality: reliability and validity of a test, effec-
tive organization of a testing session and objectivity of testing results identification. We have developed a tool defining the
empiric superposition of the law of inaccuracies distribution on the basis of entropic coefficient and antikurtosis.

Keywords: inaccuracy, machine-to-human interaction, automated system, diagnostics, algorithms, testing material,

superposition, entropic coefficient

Introduction.  Modern situation with human re-
sources in economy and business require specialists’ certi-
fication as an integral procedure, which testifies the quality
of their professional readiness and competency. Besides,
systematic satisfaction of society’s needs in the sphere of
professional education is impossible without the analysis
of the results of matching the information about the actual
condition of controlled process with its characteristics set
by the controlling program. These facts stipulate the ne-
cessity of creation of the methodological bases and in-
strumental means of measuring the actual level of know-
ledge and its correlation with the required level.

Problem statement. As is known, due to the inten-
sive development of information technologies the com-
puter testing becomes the most progressive tool of diag-
nostics of educational achievements of the testee as well
as his/her readiness for realization of any type of profes-
sional activity. And we should not forget that the instru-
mental means of automated testing create a powerful tool
of feedback. Quality and efficiency of certain manage-
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ment tasks depends on the authenticity and accuracy of
this tool. That is why there is an urgent problem of de-
velopment of methodology of inaccuracy minimization
in the exchange channels of information and telecommu-
nication networks in the created automated systems of
knowledge quality diagnostics.

Analysis of the latest publications. The works of
originators of the theory of changes, professor P.V. No-
vitski, G.A. Yemelianov, O.V. Shvartsman possess the
essential value for the development of the methodology
of inaccuracy minimization in the exchange channels of
automated systems knowledge quality diagnostics.

Works of many scientists (O.A. Kozlov, A.A. Pavlov,
Yu.A. Romanenko, V.I. Serdiukov etc.) are devoted to the
usage of formal mathematical and cybernetic methods of
increasing the efficiency of various stages of study and
control. There are also some works in the sphere of fuzzy
logic, adaptation of complex systems, automation of per-
sonnel evaluation control (L.A. Rastrigin, V.N. Vagin,
V.1 Vasiliev, D.I. Popov).

Traditional approach to the evaluation of study
achievements, connected with automated calculation of
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separate parameters qualifying characteristics, is devel-
oping widely in the works of such authors, as: V.S. Ava-
nesov, A. Anastazi, A.I. Berg, J. Glass, N. Grunlund,
K. Clein, E.A. Mikhailychev, 1.D. Rudinski, S.A. Safont-
sev, A.G. Shmelev.

Dealing with the issues of automated control and study
on the basis of modern informational and communication-
al technologies we can found on crucial aspects, received
in the works of many native and foreign scientists, such as:
V.I. Soldatkin, A.S. Kutsenko, M.D. Godlevski, A.N. Tik-
honov, A.D. Ivannikov, G.A. Krasnov, I.S. Konstantinov,
Mohamed Ally, Vincent Ambrock, David Annand, Terry
Anderson, Fathi Elloumi, Dean Caplan.

Unsolved parts of the general problem. Active de-
velopment of progressive technologies in the sphere of
information and telecommunication networks of auto-
mated systems of diagnostic of professional readiness
quality did not completely solve the problems of increas-
ing the accuracy of control methods and provision of in-
formation authenticity. It is connected with a number of
reasons. Main reasons are as follows:

1. The absence of system methodological approach
to the increase of accuracy of control methods and provi-
sion of information authenticity on every stage of data
exchange in the information network of professional rea-
diness testing control, on the stages of testing material
preparation, organization and realization of the testing
session, identification of testing results.

2. The questions of the structural analysis and classi-
fication of the most essential inaccuracies of the auto-
mated systems of diagnostic of professional readiness
quality, which are the reasons and sources of low infor-
mation authenticity in automated systems of diagnostic
of professional readiness quality, are not examined.

3. The absence of scientifically-justified set of tools,
being a system of models and algorithms of minimization
of irreversible information losses in the exchange channels
of information and telecommunication systems and di-
rected on complex gradual increase of the main indices of
diagnostics quality: reliability and validity of the test, ef-
fectiveness of testing session organization and objectivity
of testing results identification. All this factors block the
effective usage of information technologies in the sphere
of diagnostics of professional readiness level.

Thus, the contradiction between requirements of de-
velopment and creation of high-performance automated
systems diagnostics of professional readiness quality and
the insufficient level of scientific and methodological re-
search concerning the increase of reliability and accuracy
of methods of control and provision of information authen-
ticity allows stating the existence of problem and makes
the realization of researches in this field very urgent.

The purpose of the research consists in the formali-
zation of aggregate principles and approaches of the me-
thodology of inaccuracy minimization in the exchange
channels of automated systems of professional readiness
control on the basis of the structural analysis and classifi-
cation of inaccuracies of the systems of professional rea-
diness control.
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Findings. Proceeding from the fact that the deviation
of the true value of the range from the measured one is
called the measurement inaccuracy, in this work we ob-
serve inaccuracies, which arise due to the change of
knowledge in the system of automated testing knowledge
control. As is known, from the point of view of the prob-
abilistic theory of information the sense of measurement
lies in the contraction of the interval of uncertainty from
the value known before the measurement, to the value
d_, , called the entropic interval of uncertainty, known
after the measurement. The evaluation of entropic value

of the inaccuracy A, with the usage of experimental data

ent >
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is defined as A: = ? 10 "= , where d is the width

of a column in the histogram of m columns, received
from n observations (Shennon K).

We have carried out both the structural analysis of the
reasons of misinformation in the system of automated
testing and the classification of parameters of informa-
tion authenticity evaluation in metrical channels in the
data exchange systems of informational network of the
testing control of professional readiness (table 1).

Table 1

Classification of parameters of evaluation
of information authenticity in the metrical channels
in the data exchange systems of informational network
of the testing control of professional readiness

Methodical Subjective Inaccqrames ij Instrumental
. . . . measuring condi- . .
inaccuracies inaccuracies . inaccuracies
tions
Metrical channel of inaccuracy of testing tasks quality
Test -Quantltan-v ¢ Technical in-
S t alar
reliability interpretation Sample represen- accuracies in
of the level of )
o testing tasks tativeness the work of
Test validity esting tas the system
complexity
Metrical channel of inaccuracy of quality
of testing session organization
Time Objectivity of
. . Economy
of session formalization Feedback P
- . - Adaptability
Session of session effectiveness 7
. Confidentiality
effectiveness purpose
Metrical channel of inaccuracy of quality
of testing results interpretation
Results ade- Qb]eqtlvﬁy of Adaptation to the Techmcg ! -
uacy to the identification sphere of mea- accuracies in
q of the fact of work of the
real tasks . surement
guessing system

Based on the terms, notions and indications given
above the calculation scheme of mathematic modeling of
inaccuracies in the channels of data exchange in informa-
tion networks of testing control of professional readiness
was developed (Fig. 1).

The task of reduction of irreversible losses of information
(inaccuracies of measurements) between subjects (objects) —
participants of the testing session, held with the help of au-
tomated system of professional readiness diagnostics, is
brought to the minimization of complex evaluation of en-

tropic value of the inaccuracy 4%, in the system
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M N;
F=Y %A, —>min, )
i=l j=I
where M is the quantity of metrical channels; V; is the
quantity of inaccuracies in the metrical channel “;”.

We suggest providing the increase of information au-
thenticity in the metrical channel of evaluation of testing
material quality of the information system of testing control
of professional readiness by means of minimization: on the
stage of testing material formation — to minimize inaccura-
cies connected with the low objectivity of expert interpreta-
tion of quantitative indices of level of testing tasks

complexity A’ ;
algorithm of testing tasks quality — to minimize inaccuracies
connected with the labor intensity (durability) of receiving a

*

full correlation matrix of testing results A, ; on the stage

on the stage of realization of evaluation

of analysis of the testing material quality — to minimize in-
accuracies connected with the absence of methodology of

*

interpretation of reasons of testing tasks low quality A, ;

on the stage of technical support of the process of testing
material quality evaluation — to minimize accidental instru-

. . *
mental inaccuracies AU

METRICAL CHANNEL OF INACCURACY OF TESTING TASKS QUALITY
Message Transmitter Channel Receiver
source
" Methodology of [  Testing control *  Testing
3 . + _ _
— Testin :le_” examination of Ag}g program Aﬂ,d tasks bank
materifl testing material

METRICAL CHANNEL OF INACCURACY OF QUALITY OF TESTING SESSION
ORGANIZATION Channel
Transmitter | Receiver
Message g | Testing control .
+
source A, | Methodology of |A . program A,z Testing
Testing tasks testing session results

METEICAL CHANNEL OF INACCURACY OF QUALITY OF TESTING EESULTS

INTERPRETATION Channel .
Message source I'ransmitter Tews 1 Receiver
N > esting contro »
+ | Methodology of N prfgram R Enowledge |—
1 ) Aeﬁ testing results 23, A;gx evaluation
Testing results . results

Fig. 1. The calculation scheme of mathematic modeling of inaccuracies in the channels of data exchange in information

networks of testing control of professional readiness

The model of minimization of systematic progressing
subjective inaccuracies in the process of testing tasks
scaling is formulated as follows

A:11 (Qv ’ T;zorm ’ Dt) 4 min ’ (2)

where Q, is the complex expert identifier of testing task

complexity; T, 1is the actual time for testing task ful-

orm

fillment; p, :V is dynamic coefficient of testing

task fulfillment speed. This model allows increasing the
accuracy of professional readiness diagnostics by means
of fulfillment of the following heuristics, substantiated
by the authors: tasks in the testing material are characte-
rized by different complexity level, in the evaluation and
identification of which it is reasonable to use the metho-
dology of fuzzy sets, which allows handling a complex
of qualitative and quantitative results of expert evaluation
[1]; index of time of testing task fulfillment is an objec-
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tive characteristic of the testing task complexity level be-
cause it simultaneously considers both the time of testing
task reading and the time of thinking and giving the right
answer. Time standard 7 __ for the testing task fulfill-

ment is the average time spent on it by the group of tu-
tors-experts [2]; to increase the objectivity of identifica-
tion of normative number of points for the right answer it
is possible to correct it taking into account the dynamic

coefficient as the correlation between the normative 7'

norm

and actual T time of testing task fulfillment [3].

Besides, to reduce the technological inaccuracy in the
process of calculation of time, spent on an answer, the
authors suggest memorizing the time of video memory
cache clearing with the full download of the current test-
ing task image and the time of pressing the button of fi-
nishing the current testing task — all that allows minimiz-
ing the accidental instrumental inaccuracies [4]

*

A (Tn

el3 \" norm

) — min, 3)
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where T" = Finish’ —Start] is net (without consider-

ing the technological time) time for testing task fulfill-
ment, which is calculated as the difference between the
time pressing the button of finishing the testing task “7”
F inish,-j by the testee 4 and the time of video memory

[ 1)
1

cache clearing with the full download of the
task image Start/ .

testing

Model of minimization of additive progressing inac-
curacies of the conditions of measurement fulfillment is
formulated as follows

A:u MM, , M, ,DD,, ,Dp,) — min. “)

Dp>

It allows optimizing the procedure of express-analysis
of the testing material quality by means of reducing the
durability and labor intensity of forming a full correlation
matrix of M testing results as well as extending the range
of expertise criteria of testing material. For this purpose
the authors offer the algorithm of forming the full correla-
tion matrix of testing results by means of its gradual guar-
anteed creation from two incomplete matrixes — results of
the preliminary M ,, and control testing M, as a part of

one lesson as well as the expert evaluation of testing ma-
terial quality in the real time scale, which includes the
comparison of indices of full correlation express-matrix M
and dynamic correlation express-matrix-columns of the re-
sults of the previous D,,, and control testing D, .

The model of optimization of systematic inaccuracies
connected with the absence of methodologies of finding the
cause of testing task low quality is formulated as follows

A.(D,, 4,)— min, 4

where A4, is heuristic algorithm of extended analysis of

testing material quality on the basis of the index of actual
speed D, of fulfillment of testing tasks of different com-
plexity [5].

The increase of information authenticity in the me-
trical channel of quality evaluation of testing session or-
ganization in the information system of professional rea-
diness testing control the authors offer the following
minimizations: on the stage of selecting testing tasks for
the current session — to minimize subjective inaccuracies
connected with the formalization of the testing measuring

. * . . .
session AeZ ;> on the stage of testing session organiza-
tion — to minimize methodical inaccuracies connected

*

with low measurement efficiency Ae 5,5 on the stage of

testing session fulfillment — to minimize inaccuracies
connected with ineffective use of testing measurement

results as a feedback instrument A*e%; on the stage of

technical support of the testing session — to minimize in-
accuracies connected with adaptation of the software
program and the insufficient level of technical characte-

. . *
ristics of computers A ;.

The model of minimization of systematic progressing
subjective inaccuracies in the process of validation and
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formalization of testing session purpose is formulated as
follows

AL, (V,,P,U,, L) — min, (7)
where V, is type of the closed testing task; P is boun-

dary probability of guessing; U, are levels of profession-

al skills possession; L is target level of testing mea-
surement of professional aptitude. Initial factors for
model development [6] — it is reasonable to formulate the
purpose of testing measurement of professional aptitude
on the basis of the four-level testing tasks classification,
developed by the authors:

* A;: V= {With one correct answer}, U; = {Recogni-
tion of objects, notions, facts, laws and models},
P=0,200;

* Ay V,= {With multiple choice}, U,= U,, P,=0,125;

* Bs: V3= {To set the relations}, Us; = {Solving the
typical tasks, action in accordance with the sample, with
a familiar algorithm or rule}, P;=0,025;

* Cy V4= {To set the correct sequence}, U,= {Anal-
ysis of the situation, development and realization of algo-
rithms of solving non-typical tasks on the basis of famili-
ar operations}, P,=0,002.

It is obvious that levels of professional skills posses-
sion, controlled with the help of testing tasks of higher
target level, include a range of professional skills, re-
peated by all preceding target levels, which are lower

A cAd,cB cC,.

The model of minimization of additive progressing
methodical inaccuracies, which are connected with the
negative influence of tiredness factor during the testing
session as well as with the low level of motivation to get
stable knowledge and which stipulate low efficiency of
measurements, is formulated as follows [6]

A:n (4g, 4, x) = min, (8)

where 4, is the algorithm of adaptive sequence of test-

ing tasks supply in the order of decrease of the examined
level of professional readiness (C,—B; —A,—A));
 1s the heuristic algorithm, of identification of the “suf-
ficiency” index y(L,G,,,G,,,Step,) of passing the in-
dividual number of target levels K, defined on the basis
of actually set (during the testing session) degree of a tes-
tee’s readiness. This index consists in following: the ne-

cessity of moving Step; to a lower target level L or fi-

nishing the testing session depends on the results of
comparison of indices of boundary (luminal) G,, and

actual share G,, =N /Q of correct answers on testing
L

tasks of the current target level, where N, is the number
of correct answers on testing tasks from the normative
quantity of tasks on the current target level Q,; 4, is

the algorithm of adaptive informing during the testing
session about the number of correct and incorrect an-
swers with the purpose of stimulating cognitive activity
and confidence in the testee’s knowledge.
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The model of minimization of systematic inaccura-
cies of measurement conditions, connected with ineffec-
tive use of results of professional skills measurement as
the feedback instrument, is formulated as follows

AL, (M, M, ,M,,M,)— min . 9)

Optimization of this index is carried out by means of
realization of the system, developed by the authors, the
gradual system of methodologies of usage of knowledge
testing measurements with the purpose of maximum indi-
vidualization of the professional education (reeducation)
process as well as with the purpose of increasing the level
of objectivity of material adoption evaluation, that is:
M , is organization of the process of preliminary obtaining

of structures material for individual adoption; M, is reali-

zation of the preliminary test of readiness level in the be-
ginning of a current lesson; M, is correction of structure

of the material for group discussion on a lesson according
to the set readiness level; M, is repeated testing at the end

of the current lesson with the purpose of receiving infor-
mation about the change dynamics of quality and quantity
of professional readiness in time; M, is algorithm of de-

fining the level of availability of material supply [7].

The model of minimization of systematic instrumen-
tal inaccuracies connected with the existence of prob-
lems of software program adaptation and the insufficient
level of technical characteristics of computer park is
formulated as follows

AL,,(M_,S, E, K,)— min , (10)

where M is mobility, S

a

is adaptability, E, is econo-
my, K, is confidentiality of testing session. To solve the

mentioned problems the mobile system of computer test-
ing is offered. It stipulates realization of the following
solutions: to use portable personal computers as technical
means of carrying out the testing control — the tutor’s
computer should be necessarily provided by the facility
for Internet connection (radio-modem); installation of the
testing tasks database on the territorially detached server
with the short-term access, set via Internet; presence of
the standard set of the MS Office software in every per-
sonal computer — the software should include MS Access
database; development of the unified system of computer
testing using the programming tools VBA MS Access —
files in the database of testing tasks and in the software
shell of the testing have the same file type — *.Accdb [8].
The increase of information authenticity in the me-
trical channel of evaluation of quality of testing results
interpretation the authors offer to carry out the following
minimizations: on the stage of formation of testing re-
sults matrix — to minimize subjective inaccuracies con-
nected with the absence of effective instruments of iden-

tification of guessing fact A*e'_?]; on the stage of

interpretation of results matrix — to minimize methodical
inaccuracies connected with the low adequacy of measur-

ing results to the real knowledge of a testee A*e 3,5 on the
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stage of accumulation and statistic processing of testing
results matrix — to minimize the inaccuracies of measur-
ing conditions and increase of feedback efficiency, con-
nected with the importance of considering measuring en-

. . o . *
vironment peculiarities A ;, .

The model of minimization of systematic progressing
subjective inaccuracies in the process of identification of
the guessing fact is formulated as follows

A;l(K(T:W , T/" )) > min . (11)

This model is based on the dependence (set by the au-
thors) of the level of knowledge stability on the correla-

tion coefficient K(7" ,T") between numerical time se-

ries [4].
On the basis of this statement the authors developed
the model of minimization of additive progressing me-
thodical inaccuracies in the process of results matrix in-
terpretation, connected with the low adequacy of measur-
ing results to real knowledge of a testee
A, (K(T)!

norm?

T;'),A,,Prof _Rate) — min, (12)

where A, — the algorithm of adaptive identification of

testing results, in accordance with which: the level of
professional readiness of the testees Prof Rate, who
showed confidence in their professional knowledge

K(T" ,T")20,5 — it is found as the sum of normative

norm

points for correct solution of testing tasks; Prof Rate of
the testees, stability and confidence of their knowledge

can be disputed 0,3< K(T" ,T")<0,49 —itis found

integrally by means of correcting the sum of normative
points for right solution of testing tasks on the ratio of
cumulative actual and normative time of the whole test-
ing session; Prof Rate of the testees with very unstable

knowledge K(T" ,T")<0,3 is found as the sum of

products of norms of points for correct answers and of
correlation of time, actually spent T’ ;’ and the norm of

time 7" for the correct answer [4].

The model of minimization of systematic inaccura-
cies of measuring conditions in the process of accumula-
tion and statistic processing of testing results matrixes,
connected with the necessity of increasing the feedback
efficiency by means of adaptation to the measuring envi-
ronment is formulated as follows

A.,,(Actual®) — min , (13)

where Actual! are indices, used in the metrical chan-

nels of automated system of knowledge quality diagnos-
tics and actualized taking into account the environment,
where the measuring are made — on the basis of accumu-
lated measuring results of professional readiness of the
testees with rather stable knowledge [6].

The authors carried out a phased comparative analy-
sis of a part of methodologies and algorithms (created by
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the authors) of improving the methodology of automated
testing control of professional readiness concerning: their
influence on the reduction of component evaluations of

*

entropic values of the inaccuracy A ., as well as defini-

ei”’
tion on the basis of received indices of entropic coeffi-
cient k; and antikurtosis J; of superpositions of laws of
random value distribution (total number of points, re-
ceived as result of the testing session), which character-
*

ize measuring inaccuracies A ;. Calculations were based
on results of 100 testing sessions.

Results of the analysis of main characteristics of in-
accuracies SUP(A:“,k, %) on the stage of testing ma-
terial formation, connected with the low objectivity of
expert interpretation of quantitative indices of testing
tasks complexity level, in the process of classic (expert)
scaling (Method 1) and definition of testing task com-
plexity with the use of methodology (suggested by the
author) of minimization of systematic progressing sub-
jective inaccuracies in the process of testing tasks scaling
(Method 2), is presented in the table 2.

Table 2

Results of the analysis of inaccuracies
main characteristics SUP(A_,,k, ¥) on the stage

of testing material formation

Method 1 Method 2

Characteristics
of measuring
inaccuracies

SUP (40,00; 1,91; 0,61) | SUP (41,53; 2,01; 0,55)

Characteristics
of superposi-

tions of distri-
bution laws

Fig. 2, b

Fig. 2, a

According to the received results the positive change
tendency is seen. The composition of laws of random value
distribution moves from the superposition of exponential
and discrete two-modal (Fig. 2, @), which characterize the
partiality of measuring as a result of a “dip” of average val-
ues of total points quantity to the symmetrical exponential
law (Fig. 2, b); the absolute value of evaluation of entropic
indices of inaccuracy showed a slight increase. It testifies
the necessity of improving the methodology of finding the
index of actual time for giving the correct answer.

Thereby, the authors analyzed the inaccuracies of
measuring conditions and of feedback efficiency in-
crease, connected with the necessity of considering the
measuring environment peculiarities A*e 34

Results of the analysis of influence of methodology
of this index actualization 7, = with the use of statistic
material about the results of correct answers of testees
with the high degree of knowledge stability testify: the
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contraction of uncertainty interval (decrease of irreversi-
ble losses of information) in average by 4%; distortion of
the law of random value distribution under the influence
of the introduced operating parameter (adaptation me-
thodology) from the symmetric exponential to the sym-
metric, close to trapezoid.

This fact testifies the appearance of a sharp differen-
tiation of testing results, possibly connected with the ab-
sence of account of individual peculiarities of thinking
and information perception of particular testees.

Results of inaccuracies analysis SUP(A.,,,k,y) on
the stage of interpretation of results matrix, methodical
inaccuracies, connected with the low adequacy of mea-
suring results to the real knowledge of a testee A;z with

the use of classical methodology of correction on the
possible guessing of the right answer (Method 3) and the
adaptive methodology (suggested by the author) of iden-
tification of testing results and students’ motivation (Me-
thod 4) are presented in the table 3.

Table 3

Results of the inaccuracies analysis S UP(A:32 k, x)
on the stage of interpretation of results matrix

Method 3 Method 4

Characteris-
tics of mea-
suring inaccu-
racies

SUP(47,73; 1,83; 0,51) | SUP(45,52; 1,94; 0,51)

Characteris-
tics of super-
positions of
distribution
laws

Fig. 2, ¢ Fig. 2, d

Fig. 2, e. Results of minimization of subjective, method-
ical and instrumental inaccuracies of measuring
of quality of testing results identification

Data, given in the table, testify the contraction of the
uncertainty interval (decrease of irreversible losses of in-
formation) in average by 9%; displacement of the law of
random value distribution under the influence of the in-
troduced operating parameter to the superposition of ex-
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ponential and discrete two-modal (Fig. 2, ¢, d), which
testifies about the still existing sharp differentiation of
testing results in the process of introducing the correction
coefficient, which slightly smoothes as a result of using
the methodology suggested by the author.

| Symmetrical exponential law |

S A

2T ; = Superposition of
symmetrical .~ - . .
Y Lo " | m ""}< exponential discrete
exponential aw’ - - . - -

18 = = .-J <

o . \ X

jon—of

K - entropic | Mormal law |
2,2ozth

4 UpErposE
16 PRy i uini

Y| ] exponential Superpbsition | of. Ty
b digcrete twg-modal expanential " .
1,4 ¢4 law N discretetwo ~
: .| modal law |- | . \
12 = s

1

02 — — \
06 o \
04

0,2 =

o

0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
X - antikurtosis

Fig. 3. Instrument of defining the empirical superposition of
laws of inaccuracies distribution in the exchange chan-
nels of systems of professional readiness diagnostics

Results of the analysis of influence of the methodology
of using the net (excluding the technical) time of testing
tasks fulfillment on the measuring inaccuracies on the stage
of technical support of the process of evaluation of testing

material quality Aus testify (Fig. 2, e): the contraction of
the uncertainty interval (decrease of irreversible losses of in-
formation) in average by 15% in comparison with the inac-
curacy, calculated without considering the methodologies
(suggested by the author) of improving the testing control
theory on the stage of identification of testing results
SUP(36,40; 1,83; 0,59); smoothing of the differentiation of

testing results (decrease of the index O 3 )-

As a result the instrument was received — to define the
empirical superposition of laws of inaccuracies distribution
in the networks of professional readiness diagnostics, which
allows analyzing measuring inaccuracies and the corres-
ponding laws of distribution of measurable values (on the
Fig. 3, there are examples of superposition of above-
analyzed stages of inaccuracies minimization in the chan-
nels of automated system of professional readiness control).

Conclusion. Received results testify the efficiency of
the developed methodology of inaccuracies minimization
in the exchange channel of information and telecommuni-
cation networks of automated systems of professional rea-
diness quality diagnostics, which allows receiving a signif-
icant increase of reliability and precision of methods of
control and provision of information authenticity on the
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stages of testing material preparation, organization and
realization of testing session, testing results identification.
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Merta. IligBuineHHs piBHS JAOCTOBIPHOCTI KOMIIBIO-
TEpHOT0 TECTYBaHHS CHeLialicTiB y cdepi npodeciiiHol
ocsitTi. @opmarizaiis MaTeMaTUYHUX MOJeNei 1 anro-
PUTMIB TIOXMOOK MAIIUHO-JIFOJCHKOI B3a€EMOJIi B YCIX
JIaHKaX CHCTEMH OOMiHy JaHMMH B iH(pOpMaIiiHii Me-
peXi aBTOMATH30BaHOI CHUCTEMM JIarHOCTHKH SKOCTI
rpodeciitHol MiATOTOBKH.

Mertoaunka. Meromuka TOCTIKEHb Oa3yeThCs Ha
METOJ]aX CHCTEMHOTO aHaNi3y i 3araibHOI Teopii CHCTEM,
a TaKOXK OCHOBHHUX TOJOXEHHSIX Teopii BUMIpIOBaHb Ta
aBTOMaTHUYHOTO YIPaBIiHHS.

PesyabraTu. CTpyKTYpHUIi aHaNi3 IpUYUH Je3iH(O-
pMarii B CHCTeMi aBTOMaTH30BaHOTO TECTyBaHHsI Ta KJa-
cudikaris mapamerpiB OLIHKH JOCTOBIpHOCTI iH(popma-
Uil y BUMIpIOBaJbHUX KaHAJIaX CUCTEMH OOMiHY JaHUMH
B iH(oOpMaIiifHIi Mepexi TeCTOBOro KOHTPOIIO Ipode-
CiifHOT MiATOTOBKH; PO3po0Ka KPUTEPiiB OLIHKH JTOCTOBI-
pHocTi iH(opManii, aJanTUBHUX aJTOPUTMIB 1 MaTeMa-
TUYHUX MOJENel MiHiMi3alii MOXuOOK BHMIipIOBAHb
MAaIIHHO-JTIOICEKO] B3a€MOJIl y TpakTax oOMiHy iH}Op-
MaIliifHO-TeJIEeKOMYHIKAIliHIX Mepek aBTOMATH30BaHUX
CHCTEM TECTOBOT'O KOHTPOIIIO.

HayxoBa HoBu3Ha. [lossirae B mocraHoBIi Ta BUpI-
HICHHI TpOOJIeMH MiJBHINCHHS HAAIHHOCTI i TOYHOCTI
METOJIIB KOHTPOJIIO Ta 3a0e3MedeHHs JOCTOBIPHOCTI 1H-
(dopmariii NUIAXOM PO3pOOKHM METOMOJIOTIT MiHIMi3allii
NOXUOOK BHMIPIOBAaHb Yy CHUCTEMax MAalIHHO-JTIOJCHKOT
B3a€MOJIii, BUKOPHCTOBYBAHHUX JUISl IIarHOCTHKH SIKOCTI
rpodeciitHol MiATOTOBKH.

[pakTuuna 3HaynMicThb. [lonsdrae B oTpumanHi Ha-
YKOBO OOTPYHTOBAaHOTO iHCTPYMEHTapito, IO TPEICTaB-
nsie co00I0 CHCTEMY MOJENeH 1 alropuTMIB MiHIMizaIlii
HE3BOPOTHHUX BTpaT iHpopMarii y TpakTax oOMiHy iH(DO-
PMAaIiHO-TEEKOMYHIKALlIHHUX MEpEekK 1 CIPSIMOBAHOTO
Ha KOMIUIEKCHE [OSTaIHe MiABUIIEHHS OCHOBHHX I10Ka3-
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HUKIB SKOCTI JIarHOCTHUKH: HAIIMHOCTI Ta BAIAHOCTI Te-
cTy, e(eKTHBHOCTI oOpraHizaiii TECTOBOTO ceaHCy M
00’ €eKTHBHOCTI iieHTH ikl pe3y/IbTaTiB TECTYBaHHS; ¥
PO3po0Ii IHCTPYMEHTY BU3HAYCHHS EMITIPHYHOI Cyrep-
MO3UIIT 3aKOHIB PO3NOALITY MOXHUOOK Ha MiACTaBi MOKa3-
HHKIB EHTPOMIHHOTO KoedilieHTa Ta KOHTpeKcIecca.
KunrouoBi cioBa: noxubka, Mawuno-o0cvka 63aemoois,
asMoMamu308ana cucmema, OlaeHOCHUKA, aleOpUmmu, me-
CMOBULL Mamepiai, Cynepno3uyis, eHmponiuHuil KoegiyicHm

Hexas. [ToBbinieHHe YPOBHS JOCTOBEPHOCTH KOMITHEO-
TEPHOTO TECTHPOBAHUS CHEIHAIHCTOB B cepe mpodec-
CHOHANIBHOrO oOpasoBanust. dopmanuzanus MaTeMaTH-
YECKUX MOJIENIEH U aIrOPUTMOB NOTPELIHOCTEN MAIUHO-
YeJIOBEYECKOTO B3aHMMOAECIHCTBHSA BO BCEX 3BEHBSX CHUC-
TeMbl OOMEHa JaHHBIMH B WH(POPMAIIMOHHON CETH aBTO-
MAaTH3UPOBAHHOW CHCTEMBI THATHOCTHKH KadecTBa Mpo-
(heccrOHATBLHOM MOATOTOBKH.

Metonuka. MeToauka HCClieMOBaHU# Ga3upyercs Ha
METOaX CHCTEMHOT0 aHaJIu3a M OOLICi TEOpHH CHCTEM,
a TaKKe OCHOBHBIX IMOJOKCHUSX TEOPHH M3MEPEHUH U
ABTOMATHUYECKOTO YIIPABICHHUSI.

Pe3yabraTbl. CTpYKTYpHBIA aHANMW3 TIPHYHWH JIE3MH-
(dopmaluK B CHCTEME aBTOMaTH3MPOBAHHOTO TECTUPOBA-
HHS M KJIacCH(HKaIUs MapaMeTpoB OLEHKH JOCTOBEPHO-
CTH MHGOpMAIUH B H3MEPHUTENBHBIX KaHajlaX CHCTEMBI
oOMeHa JIaHHBIMH B WH()OPMAIIMOHHOW CETH TECTOBOTO
KOHTpOJISI MPO(ECCHOHAIBHOW TMOATOTOBKH; Pa3padoTKa
KPUTEpPHEB OIICHKH JOCTOBEPHOCTH WH(OpMaIu, ajar-
THBHBIX AJITOPUTMOB M MaTEMATHYESCKHX MOJENCH MUHH-
MH3AIMA ~ TIOTPENIHOCTEH  HM3MEPEHHH  MAIlHHO-
YEIOBEYECKOrO B3aUMOJICHCTBUSl B TpakTax OOMEHa HH-
(hOpMaIMOHHO-TEJIEKOMMYHHUKALMOHHBIX CETeH aBTOMa-
TH3UPOBAHHBIX CHCTEM TECTOBOTO KOHTPOJIS.

Hayunasi HoBu3Ha. COCTOHT B IIOCTaHOBKE U pellie-
HUU TIpoOJIEeMBI TOBBIMICHHUS HAIEKHOCTH M TOYHOCTH
METOZOB KOHTPOJII U 00ECIeYeHUsI JOCTOBEPHOCTH HH-
(dopmanuu myTeM pazpabOTKH METOROJIOTHH MUHHMH3a-
LMY MOTPEIIHOCTEH HM3MEPEHUH B CHCTEMax MaIIMHO-
YEIIOBEYECKOTO B3aMMOJCHCTBHS, HCIONB3YEMbIX IS
JIMAaTHOCTHUKH KaueCcTBa MPOQeCCHOHATBHOI MOATOTOBKY.

IpakTuyeckasi 3Ha4UMOCTb. COCTOMT B MOMyYCHUH
Hay4YHO OOOCHOBAaHHOTO WHCTPYMEHTApHs, MpPEICTABIIIO-
1mero co0oil cucTeMy Mofeneil U alrOpUTMOB MHUHHMH3a-
MK HeOOpaTHMBIX TIOTeph HH(POPMALIMHY B TPAKTaX OOMEHa
MH(POPMAIIMOHHO-TEIEKOMMYHHKAIIMOHHBIX ceTell M Ha-
NPaBJICHHOTO Ha KOMIUIEKCHOE MO3TAITHOE MOBBILICHHE OC-
HOBHBIX ITOKa3aTelIeil KauecTBa JUAarHOCTHKH: HaJIeKHOCTH
Y BaJIMJHOCTH TecTa, 3()(EKTUBHOCTH OpPraHU3alliK TECTO-
BOTO C€aHCa ¥ OOBbEKTHBHOCTH MACHTU(UKAIMK Pe3yibTa-
TOB TECTHPOBAHMS; B pa3palbOTKe MHCTPyMEHTa OIperene-
HUSI OMIUPHIECKOM CYMEPTIO3HIHH 3aKOHOB
pacrpeziesieHus IOTPEeIHOCTell Ha OCHOBAaHHUH IOKa3aTenel
SHTPONUIHOTO K03 PUIMEeHTa 1 KOHTPAIKCIIECCa.

KnloueBble  cioBa:  nocpewHocms,  MAUUHO-
yenoseyeckoe 3auMo0eltiCmeul, agmoMamusupOSaHHas.
cucmema, OUASHOCMUKA, ANROPUMMbL, MeCosblil Mame-
puan, cynepnosuyus, SHMpPOnULIHsIll Koagguyuenm

Pexomernoosarno oo nyonixayii ooxm. mexn. nayk FO. Tapa-
HeHko. Jlama HaoxooxcernHs pykonucy 28.11.12.
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