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Introduction. An information overload can affect the reliability and work capacity of military operators, stimulate increasing
their emotional negatively outlined strain. An objective availability of the psychoemotional overload in a modern person
requires developing a new, more improved access to assessment of work reliability and new psychophysiological approaches
to validation of modern technologies for psychophysiological assessment of reliability of an operator’s performance in condi-
tions of time deficiency.

Purpose of the study is to reveal regularities and analyze psychophysiological patterns in changes of reliability of military
operators’ performance in processing the contradictory information in conditions of time deficiency.

Materials and methods. Studies on reliability of the operator’s performance in simulation of information flows with contradic-
tory information were conducted in 2012—2013. A sample of the studied individuals covered 54 military man-operators, aged
22-25, being in the state of acute emotional strain, caused by a procedure on entering a higher military institution. A scale
of subjective assessments of mental states (CMSA — current mental state assessment) has been used for studying the emo-
tional status. A specially designed computer program has been developed for simulating the operator’s performance in the
information processing in conditions of time deficiency and which, with the given probability, is accompanied by constella-
tions of certain events, contradicting with the given algorithm of the operator’s performance.

Results. An information overload in simulation of contradictory constellations significantly affects the emotional background
of the studied persons by the majority of indicators. Two groups of operators have been distinguished with different levels of
emotional strain and significantly different indices of reliability in operator’s performance. The probability of an erroneous
reaction after a fictitious signal on an erroneous action in persons with high emotional strain was higher, by 11,8 times, on
the average, p < 0,001. Regulations for task performance for classification of operators on groups with high and low levels of
reliability in processing the contradictory information have been developed.

Conclusion. 1t is established that according to the state of high emotional strain military operators are differed both by the
background indices of the emotional strain and by its characteristics after an information overload, accompanied by the
maintenance of the imbalance in subjective assessments of mental states and after information strain. A hypothesis was for-
mulated on the presence of nonlinear effects, similar to Broca-Sulzer phenomenon, in processing information messages,
which affect significantly the reliability of the operator’s performance. A method of psychophysiological assessment of reli-
ability of the operator’s performance in military servicemen has been developed, based on simulation of presentation of
contradictory constellations (a clash effect by 1. P. Pavlov), which can additionally formulate certain negative emotional states
in processing intensive information flows. A significant difference has been revealed in reactions on a fictitious error in indi-
viduals with different emotional strain, which is characterized by a significantly high part (by 11, 8 times higher, p < 0,001)
of the probability of occurrence a fictitious reaction after a fictitious signal on a erroneous action in individuals with high
emotional strain. A model has been developed for supporting a physician’s decision in assessing the reliability of the opera-
tor’s performance by psychophysiological indices and criteria of referring a studied operator to groups with higher or low level
of reliability in processing the contradictory information.

Key words: reliability of performance, emotional state, simulated contradictory information,
Broca-Sulzer phenomenon

Introduction
any part in war operations, a person is unable to

In modern conditions the technological progress is
developing so quickly and is so complicated that can
result in information overload in individuals, being a
real problem for citizens of Ukraine, including military
operators. Specialists in the field of the mass media
understand, that in the country, which has not taken

accept the intensive information flows, related to
combat operations, military strategies and war tac-
tics. The scientists in informatics and cybernetics
have established the following growth of the informa-
tion load in people: by the year 1800 the volume of
information doubles every 50 years, since 1950 —
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every ten years, since 1970 — every five years, since
1990 — every year, and now it is going on much more
quickly [16]. On this in view, American futurist Alvin
Toffler said: «When a person is getting into an unreg-
ulated and rapidly changing situation or in a new
saturated context, the accuracy of his/her actions
falls. An individual is not able to give a proper estima-
tion, on which the behavior depends» [10].

The information overload can affect the reliability
and work capacity of military operators, stimulate
increasing their emotional negatively colored strain.
Therefore, studying mechanisms of supporting the
high reliability in occupational activity of military
operators in conditions of the unpredictable and
rapidly changing environment is urgently necessary
because a serviceman profession requires from a spe-
cialist to be self-disciplined and maximum active, due
to intensive and constantly changing information
flows.

The literature data indicate the importance of emo-
tional processes as a type of mental reflection of the
information overload, manifesting both in subjective
experience and physiological and behavioral reactions
[11]. These processes are associated with signal,
motivating and energetic qualities as well as with
functions of attention, memory and other psychody-
namic qualities - they are closely bound and mutually
supplement each other [4—6, 9, 14]. The objective
presence of high psychoemotional overload in a
modern man requires developing a new, more
advanced view on the assessment of the reliability of
an operator’s work and developing new psychophysio-
logical approaches to grounding modern technologies
for the psychophysiological assessment of the reliabil-
ity of the operator’s work in conditions of information
and time deficiency.

The purpose of the study is to identify regularities
and analyze psychophysiological peculiarities in
changing the reliability of servicemen’s performance
on processing the contradictory information in condi-
tions of time deficiency.

Materials and methods

Studying the reliability of an operator’s work in
simulating a flow of tasks with the contradictory
information was conducted in 2012—2013. The
sample of the studied persons covered 54 male mili-
tary operators, aged 22—25, who were in the state of
acute emotional strain, due to the procedure of

entering a higher military institution. In order to

study the emotional status a scale SOPAS-8 was

used for subjective assessments of mental states,
developed in the laboratory for studying mental
states in the Research Institute of Psychiatry

(Czechoslovakia), adapted to a combined study of

mental stability of an individual to factors of extreme

performance [8]. Eight factors of mental state have
been distinguished by this method: mental calmness

and well-being (P), feeling of power and energy (E),

desire for action, desire for performance (A), impul-

sive reactivity (O), feeling of mental anxiety or indig-
nation and tension (N), feeling of anxious expecta-
tion, fear, anxiety and alarm (V), mental depression
and feeling of exhaustion (D), depressed mood,
shock (S). The emotional status was studied imme-
diately before and after a computerized psychophysio-
logical testing on the reliability of the operator’s
performance. It was used a specially designed com-
puted program, allowing to simulate an operator’s
performance on the information processing in condi-
tions of time deficiency, which, under a certain pro-
bability, was accompanied by the constellation of
some contradictory events, being in contradiction
with the given algorithm of the operator’s actions —

«Simulation of negative emotions» [3]. In the study

there have been used the following options:

— signal exposure — time during which the screen dis-
plays tasks and expected responses on the test —
1000 ms;

— time for a pause — time after the exposure, within
which the task is not displayed on the screen, but
a response to the test by a subject is expected —
100 ms;

— time for a «dead zone» — time after a pause, dur-
ing which a task does not appear on the screen and
a delay for a subject is set off, regardless the cor-
rectness of the response — 100 ms;

— per cent of fictitious errors (a stimulator of contro-
versial events) — 10 % of the number of tasks.

In order to determine the reliability of the test the
following method was used. The testing took 30 minu-
tes. However, in order to analyze the reliability of the
test and to state a significant manifestation of the
fatigue there have been distinguished two test sec-
tions: I — execution of the first 200 tasks; II — execu-
tion of the last 200 tasks.

The analysis of the results was made, using bio-
metrics techniques, cluster and discriminant analyses
and the software package STATISTICA 6.1.478.0.
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Results and discussion

The first step in solving the problem of finding physio-
logical peculiarities in transformation of an operator’s
reliability was developing means for its simulation.
When designing a computer model on occupational
activity it is necessary to provide for certain events,
occurring in real conditions of the operator’s perfor-
mance, contradicting to the given algorithm of a
human behavior. The nature of such events may be
very different. For example, when simulating an occu-
pational activity in conditions of the multicriteria
media an operator should seek for a compromise,
finding of which is always associated with a partial
failure in keeping to contradictory conditions, dictated
by some rules. The results of such search are not
always those, which fully satisfy the operator, so a
negative emotional reaction can be developed. Of
course, when simulating an operator’s activity it is
almost impossible to get a similar effect, because
providing for similar situations requires development
of a super complicated and very specific computed
program, which cannot be universal. Such situation
cannot satisfy an investigator. Therefore, in order to
generate conflicting situations, causing negative
emotional reactions in operators, one should search
for other approaches.

As an emotional stimulus it is possible to use a
variety of effects on humans; there are dozens of
them. But, each effect should be significant for the
operator. Among popular and well-proven methods
for emotion stimulation in modeling such procedures
are: increasing the sense of responsibility, when per-
forming a task (by reward or punishment); organiza-
tion of competitive conditions (computer games);
unexpected effects different by their manifestations
and direction (sound, light); unpleasant actions (pic-
tures affecting psychics, movies, etc.); artificial com-
plications when performing the assigned tasks (barri-
ers similar to activities by the content, presenting an
unfilled task during competitions, and so on); creat-
ing difficulties (such as deficiency of time and infor-
mation, coordinative complexity for a performing a
task; inattention in conditions of an acute interest to
the task, etc.); monotony (performing a very simple
task), and others.

The basis of the proposed approach in simulating
the operator’s activity for psychophysiological assess-
ment of the reliability of the information processing
was an information model for generation of contradic-

tory constellations, based on the physiological effect
of a clash by I. P. Pavlov. Among a number of such
effects, being one of the most attractive in simulation,
one can choose a method of disorientation, taken by
means of the false information about successful per-
formance of the proposed computed tasks. An impor-
tant element of the proposed simulation is a «genera-
tor of false errors».

The realization of the information load was made by
using a so-called Stroop interference effect. Stroop
Test is a reliable tool for studying characteristics of
attention and short-term memory [2, 7]. In perfor-
mance of the Stroop task it is necessary to match
colors of the «visual form» for a word and meaning of
the word itself, ignoring the color of letters. The inter-
action of factors «color» and «meaning of the word»
occurs due to performance of the task through empi-
rical uncertainty in conditions of implementation of
two possible ways of recognizing the color, directed at
function of the first and the second signal systems of
the human body. The mentioned interaction occurs on
the background of the interference with the effect of
mutual depression of a number of concurrent pro-
cesses — perception of the color of graphic frames,
semantics of the word and ignoring the color of the
word, which occur in conditions of uncertainty in the
sequence of implementing these phenomena. The
task of ignoring color words complicates the interfe-
rence pattern, because there appears an additional
operation inhibition [1].

When the operator’s actions corresponded to the
given algorithm behavior, the next task was proposed.
Under wrong operator’s actions a short light and
sound warning appears, informing about a mistake. In
addition to the given probability a message was gene-
rated about a mistake, when the operator’s action was
correct. So, using a generator of fictitious errors, a
procedure of occurring a clash effect was realized,
accompanied by a spike of the operator’s negative
emotions. Reaching changes in the emotional state of
the studied individuals was a predictable result of the
effect of testing with the use of the generator of ficti-
tious errors.

The next stage of the study was to analyze the
transformation of the emotional state of the subjects
after working with the test. The averaged data of the
indices in the scales of subjective ratings of mental
actual states are presented in Table 1.

Analysis of these data makes it possible to con-
clude, that intensive information loading in simula-

12
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Tahle 1
Indicators of subjective ratings of mental actual states, scores
Before testing After testing
Scales
M+m As Ex M+m As Ex
P 13,25+ 0,49 -0,37 0,31 0,30 = 0,62 11,33 £0,57*** -0,42 £ 0,31 -0,25 + 0,62
E 13,78 + 0,48 -0,30 + 0,31 -0,45 + 0,62 11,61 + 0,57*** -0,57 + 0,31 -0,10 + 0,62
A 8,65 £ 0,42 0,63 +0,31° 0,42 + 0,62 7,60 £ 0,46™* -0,29 + 0,31 -0,54 + 0,62
0 3,69 £ 0,41 0,89 + 0,31°° 0,04 + 0,62 3,39 £ 0,47 1,81 +0,31°9° 4,54 +0,6200°
N 3,64 + 0,41 1,00 £ 0,31°° 0,13 £ 0,62 3,32 + 0,46* 1,82 +0,31°9° 4,61 +0,6200°
\Y% 3,01 £ 0,37 1,17 £ 0,31°0° 0,84 + 0,62 2,35+ 0,43*F 1,72 +£0,31°°° 2,51 +0,6200°
D 2,84 + 0,40 1,22 +0,3190° 0,93 + 0,62 2,97 £0,51 1,86 + 0,31°9° 3,31 + 0,62000
S 2,19 +0,35 1,52 +0,31°0° 2,71 + 0,6200° 2,25+043 1,77 + 0,31°9° 2,79 + 0,62000

Notes. P — mental calmness and wellbeing, E — sense of strength and energy, A — desire for action, desire to act, O — impulsive reactiv-
ity, N — sense of mental anxiety or anger and tension, V — feeling of anxious expectation, fear, anxiety, D — psychic depression and
feeling of exhaustion), S — depressed mood, stress; *, **, *** significant difference between groups correspond to — p < 0,05, p < 0,01,

p < 0,001 levels, respectively by the Wilcoxon criterion

.0 00 000
e ’

significant availability of asymmetry and excess by Student t-test

criteria, correspond to p < 0,05, p < 0,01, p < 0,001 levels.

tion of contradictory constellations affects signifi-
cantly the emotional background of the examined
individuals, by the most of its characteristics.

In all cases, the expressiveness of individual compo-
nents after loading is decreased. That is, we can state
the availability of changes in the emotional state of the
examined subjects as a result of using an information
load. But such change was not at all of a one-way direc-
tion. After testing, the level of the indicator of mental
calmness and wellbeing was significantly decreased.
The feeling of strength and energy was decreased as
well as the desire for action. And such feelings as men-
tal anxiety or indignation and strain as well as worried
expectation, fear, concern and fearfulness have been
also significantly decreased. However, unlike the first
three groups of feelings (P, E, A), such feelings as (N,
V) showed a much lower level before testing and, so,
their decrease probably did not give a marked contribu-
tion to changes in the emotional state of the tested.

At the same time by indices of asymmetry and
excess in the examined samples it is seen that the
analyzed data are not of a normal distribution, because
according to the majority of indices there is an
expressed asymmetry and excess, both before and
after the intensive information load. So, the studied
group is not homogeneous and a histogram of each
indicator shows some peaks. Therefore, in order to get
more uniform results, the examined group, using a
cluster analysis (k-means), was divided into two sub-
groups. The scale indices of the subjective ratings of
mental actual states, received in the subgroups, are
presented in Table 2.

As it is seen from this Table, the level of certain
components in the emotional stress in members of
the subgroups is quite different. In the subgroup 2 the
background value of the emotional strain is signifi-
cantly low, than in the subgroup 1 by the majority of
indices (A, O, N, V, D, S). After the testing load the
same indices are also significantly lower in the sub-
group 2. However, by P and E indices such difference
between subgroups was not observed. This indicates
that despite the same expressiveness of mental calm-
ness and wellbeing and feelings of strength and
energy in these subgroups there is a significant diffe-
rence in feelings of the desire for action, impulsive
reactivity, mental anxiety, anxious expectation, fear,
anxiety and in the depressed mood and stress.

The described situation indicates that members of
the subgroup 2, as a rule, are in the better emotional
status; they are more positively tuned to performing a
test task than representatives of the subgroup 1.

The analysis of the impact of the information load
allowed to somewhat specify the emotional transfor-
mation processes, occurring in representatives of
both groups. The subgroup 1 is characterized by the
impact of the testing load on decreasing the emo-
tional strain by indices of mental calmness and well-
being, however reducing feelings of strength and
energy, intentions to actions, desire for action (P, E,
A). In the subgroup 2 the same picture is observed,
but feelings of anxious expectation, fear, anxiety and
fear are added (V).

Thus, the distinguished subgroups differ significantly
both by the background indices in the components of
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Table 2
Characteristics of subgroups with different level of subjective assessments
of mental actual states, score, M + m
Scales Subgroup 1 (n = 14) Subgroup 2 (n = 40)
Before testing After testing Before testing After testing
P 13,8+ 0,9 11,7 + 0,9** 13,1+£0,6 11,2 +0,7""
E 14,5+ 0,9 11,6 + 1,1%%* 13,6 £ 0,6 11,6 + 0,7\
A 11,3+1,0 9,4 +0,9** 7,8 £ 0,47 7,0 £0,5"°
0 7,8 +0,7 7,6+12 2,4+ 0,37 2,1 +£0,3°°°
N 83+0,6 7,8+1,0 2,2 + 0,21 1,9 + 0,3°°°
\Y% 6,8£0,6 7,0£0,9 1,8 =+ 0,3%# 0,9 & 0,2/\\"e0°
D 7,0 0,7 8,4+ 1,1 1,5 + 0,2 1,3 £0,2°°°
S 5,7+0,7 7,0£0,9 1,1 + 0,2 0,8 £0,2°°°

Notes. Marking scales are the same as in Table 1. *, **, ***Significant difference of means between indices in the subgroups 1 before
and after the information load by the Wilcoxon criterion corresponds to p < 0,05, p < 0,01, p < 0,001 levels; " ““significant difference
of means between indices in the subgroup 2 before and after the information load by the Wilcoxon criterion corresponds to p < 0,05, p <
0,001 levels; ###signiﬁcant difference of means between indices of the subgroups I and 2 before the information load by the Wilcoxon
criterion corresponds to p < 0,001 level; °, °°, “significance difference of means between indices of subgroups 1 and 2 after the infor-
mation load by the Wilcoxon criterion corresponds to p < 0,05, p < 0,01, p < 0,001 levels.

the emotional strain and by their characteristics after
the information overload. Taking into account the list
of psychological characteristics, which are signifi-
cantly different as well as the substantial difference in
levels, we can state that subjects of the subgroup 1
were in the «high» emotional strain, whereas repre-
sentatives of the subgroup 2 — in «moderate».

In the study of the operator’s reliability the following
moments have been taken into account: average
response time, general probability of errors and proba-
bility of errors when giving a signal about a fictitious
error. The statistical characteristics of indices on the

reliability of the information processing by operators are
shown in Table. 3. As it is seen from this Table, there is
no significant difference between the average values of
the parameters discussed in different periods of the study
(I'and II) for each of the subgroups (1 and 2), confirming
the reliability of the proposed test.

At the same time, the analysis of the above table
makes it possible to detect some interesting pecu-
liarities. First, the average time for performing tasks
in the subgroup 1 is essentially higher than in the
subgroup 2. This indicates that individuals with
«high» emotional strain perform their tasks more

Tahle 3

Characteristics of the reliability of the information processing in individuals with different level
of the emotional stress, M + m

Indices Period of testing Subgroup 1 Subgroup 2
Average time I 677 + 82°** 507 + 66
for solving a task, ms 1 704 + 86™** 526 + 67
I 0,076 £ 0,010™** 0,045 + 0,004
P> et 1l 0,079 + 0,012** 0.046 £ 0,005
I 0,0198 + 0,0007***### 0,009 + 0,0004"##
Pp € i 0,0166 + 0,001 ***### 0,009 + 0,0005"##
I 0,26 + 0,07*** 0,02 + 0,01
Py €0 1l 0.21 + 0,05 0,02 + 0,01

Notes. pp— the probability of errors after submitting a signal on a wrong answer, p, — a part of errors after giving a signal on a wrong
response among all false reactions; ** and *** — significant difference in mean values of the studied subgroups 1 and 2 by the

t-Student’s criteria corresponds to p < 0,01 and p < 0,001 levels;

###S

ignificant difference in the probability of errors during

the analyzed period of testing (p) and immediately after giving a signal on a wrong answer (pf), respectively, in each of the surveyed
subgroups 1 or 2 in the first and second periods of testing by the t- Student's criteria corresponds to p < 0,001 level.

14
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slowly than those with «moderate» strain. Second, in
patients with «high» emotional strain the probability
of errors is significantly higher, than in those with
«moderate» emotional strain. Third, in individuals
with «high» emotional strain the significantly higher
probability of errors after the fictitious signal is record-
ed, than in those with «moderate» strain. Fourth, in
patients with «high» emotional strain the probability
of a negative reaction on a fictitious error is much
higher (2,2 and 1,8 times, respectively at the first and
second stages of the study), as compared to similar
indices in individuals with «moderate» strain. In this,
a part of such type of errors, on the average, is 11,8
times, p < 0,001 higher in representatives of the sub-
group 1, indicating a substantial difference in
responses to a fictitious error in persons with various
emotional strain.

In order to understand the obtained regularities it
is necessary to make some comments. As numerous
studies show, impulse signals have a certain effect on
humans, being of a non-linear character. For exam-
ple, by increasing the duration of the visual above-
threshold stimuli up to 30-150 ms, a somewhat
unexpected phenomenon can be observed — a non-
linear growth and then decrease in the feeling of
brightness. As a result, a shorter light flash seems to
be subjectively more significant, than longer flashes of
the same brightness. This phenomenon of exceeding
the brightness feeling is usually defined as a Broca-
Sulzer phenomenon, which is described in detail in
the review by R. M. Meschersky[17]. This effect
appears as a product of the generalized evaluation of
brightness characteristics of the whole combination of
the presented stimuli. An important fact in the Broca-
Sulzer effect is that the later part of the light flash,
when using longer stimuli, seems to have a breaking
retroactive effect. In other words, it reduces the sen-
sation of brightness, caused by the previously received
light flux. The obtained results make it possible to
better understand, how objective properties of the
external world are transforming, in order to become
subjective properties of its perception.

The thing is that the described nonlinear effect is
observed not only when presenting light signals [ 18,
19], but it is of more universal character. It appears
when receiving sound [20, 21], tactile [22], contrast
(of different origin) and other signals, being of a sen-
sory nature.

The important for a modern man is the effect of
significant messages, being of exclusively informa-

tional nature. The most important in such messages,
irrespective by what sensory channels they come, is
their meaningful interpretation by a person. When
this interpretation is essential for vital human needs,
such message can be called information. Of course, a
short light flash and a sharp sound, according to the
nonlinear Broca-Sulzer effect within a certain range
of the time presentation, will be perceived as brighter
or louder, respectively. But its additional stimulation
will be provided exactly by the information, which is
embedded in a light or a sound signal. So, a non
expected impulse information signal with a certain
psychological effect can, probably, be perceived as
more intensive than a physical signal, which does not
carry any additional information. An example of such
signals can be not only a mine explosion (having not
only a sound effect, but carrying a message about
impending of danger), but, also, a message about a
friend’s sudden death or about an unpleasant contra-
dictory message, causing a significant emotional
burst, and others. The essential in this case is not an
action of a physical message carrier, but a psycho-
logical emotional effect, having a definite meaning
and color.

In the created model of the operator’s perfor-
mance such effect occurs, when suddenly the result
of actions of the subject is not justified, which is in
the contrary to the rules of an individual’s activity.
An «Error detector», found in the human body by
N. P Bekhtereva [23], as a result of comparing the
supposed and real results, informs an individual all
the time about the quality of the undertaken actions.
When this detector gives a signal about correct
actions, but the computer informs about a mistake,
a reaction in the organism is developing, called by
I. P. Pavlov as a clash. As a result, due to the incon-
sistency of the information received, a negatively
dyed emotion is formed quite quickly, which reflects
a body's response to a short-term «information
impulse».

Considering the information signals of different
nature one can suggest that when receiving short
intensive information signals, their effect on the
human body is, also, non-linear and has regularities
of a subjective perceptibility, similar to those as in
manifestations of the Broca-Sulzer effect. In the
performed study the clash effect is of a short-term,
impulsive character, changing the emotional back-
ground, where the events develop in conditions of the
operator’s information performance. The repeated
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significant increase in the probability of errors’
occurrence alter receiving a fictitious signal about a
mistake, which is manifested immediately after the
generation of such signal in individuals with «high»
emotional stress, can be a proof of the short-term
significant increase of the clash effect. Indeed,
because the second and the subsequent tasks after a
signal about a fictitious error are mainly performed
correctly. Therefore, an assumption on the extending
the Broca-Sulzer effect on the impulse information
load is justified.

In discussing this issue, it should be noted that
short-term above-threshold signals of different
nature, seems to have a certain effect on develop-
ment of stress reactions. Indeed, in war conditions
there appears a lot of short-term high-power signals
of different nature: physical (shooting with heavy
weapons: reactive artillery, tanks, rocket launchers)
and information (fear to have a wound, death or
wounds of comrades, and so on.). These short-term
emergency stimuli can influence not only directly
but, also, indirectly, through manifestation of non-
linearity changes in impressions about combat fac-
tors, greatly enhancing the result of the direct effect
of the environmental factors. As a result of the effect
not only the reliability of performance can be
decreased, but, also, a significant harm to the health
of the military personnel can be made in reducing
their combat capability.

In the experiments it is clearly seen that not only
human physiological qualities affect the reliability
of the operator's performance, but, also, parame-
ters of the coming messages and interpretation of
their content. In particular, the availability of more
long-term responses to incoming messages in indi-
viduals with «high» emotional strain indicates less
efficient function of their «error detector» in com-
parison with the sub-group with «middle» emo-
tional strain. The availability of the negative after-
effect on the fictitious error in the first group was
13,0—10,5 times higher than in individuals with
«middle» emotional strain. And, in general, the
availability of a fictitious error makes individuals
with «high» emotional strain to doubt on the cor-
rectness of their behavioral reactions. This is clear-
ly seen in developing inverse of their reactions,
manifested after a fictitious error.

Summing up we can say that individuals with
«high» emotional strain, when assessing the reliabi-
lity of the operator’s performance in modeling an

additional emotional load, have significantly worse
indices in information processing by characteristics of
the latency reaction periods and probability of errors,
particularly those, related to signal on a fictitious
incorrect response. This makes it possible to develop
a discriminant model for evaluating the reliability of
the operator’s performance in modeling contradictory
constellations (p < 0,001 ):

El =-1,28+4421- p—425 - p,
E2 = -4,184+52,11 - p+7.21 - p,,

where the p, — a part of errors after a signal about
a fictitious response among all false reactions, p —
overall probability of errors.

Provided E1 > E2 an operator belongs to the group
with high reliability of the operator’ activity and with
«moderate» emotional strain, in other case — to a
«risk» group.

From the literature data it is known that the
decrease in the emotional tone, as a result of a low
need or completeness of the information in a subject
(monotonous, stereotyped actions), leads to the loss
of attention, skipping important signals, delayed
reactions. On the other side, very high levels of the
emotional strain disorganize the performance, com-
plicates its tendency to premature reactions, reac-
tions on external, insignificant signals (fictitious
alarms), to primitive actions by the type of a blind
search in a trial and error method.

Most of the works, where the effect of emotions on
the cognitive functions has been studied, are associ-
ated with anxiety. The main result found in such works
is in that anxiety leads to narrowing a field of atten-
tion. People, being in the state of anxiety, are concen-
trated on what they are afraid of, or on what can be
important for their well-being; the other information
is largely ignored[ 1, 13]. Investigation of W. Waganaar
[15] showed that events with vivid emotional colors
are better hold in memory and are stand apart in the
subject’s living.

This study showed a clear negative effect of high
emotional strain on the reliability of the information
processing. There have been proposed approaches to
psychophysiological assessment of the reliability in
the information processing by military operators in
conditions of simulation of the presentation of contra-
dictory constellations, which can help to make a prog-
nosis on the probability of appearing human errors
under information overload conditions.




3148) ‘2016

OPHTIHAMbHI CTATTI

Conclusion

1. It is found that the state of high emotional strain in
military operators differs significantly both by the
background indices of the components of the emo-
tional strain and by their characteristics after an
intensive information load, accompanied by mainte-
nance of the imbalance in subjective assessments of
mental states and after the information overload.

2. It has been formulated a hypothesis about the avail-
ability of non-linear effects, similar to the Broca-
Sulzer phenomenon, when processing the infor-
mation messages, which significantly affect the
reliability of the operator’ performance. One of
methods, contributing to manifestation of such
effects, is inclusion of return signals on a fictitious
signal error in the performance.

3. A method of psychophysiological assessment of the
reliability of the operator’s activity for military
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KansHuw B., Weeus A.2

3AKOHOMIPHOCTI 3MIHN HAAINHOCTI AISIAbHOCTI BINCbKOBUX ONEPATOPIB
NP OTPUMAHHI MOAEALOBAHOI CYNEPEYANBOIT IHBGOPMALLT

1Aep>kaBHa ycTaHoBa «IHCTUTYT MeAnUMHV Npaui HalioHaALHOT akaseMii MeAVHHUX HayK YKpaiHu», M. Kunis
2BicbKkoBa MeANHHa akasemia YKpaiHv, M. Kuis

Bcemyn. SlBuiie HaamipHOTO iH(opMalliiiHOTO NMepeBaHTaKEHHSI IEBHUM YMHOM BilI3epKATIOEThCS HA HAAiMHOCTI Ta mpa-
11€3/1aTHOCTI BiliCbKOBOCTYKOO0BIIiB, CTUMYJIIOE MiIBUILIEHHS IXHBOTO EMOLIITHOTO HEraTUBHO 3a0apBJIEHOTO HAIPYKEHHSI.
O06'exTHBHE iCHYBaHHST HaIMipHOTO TICHXOEMOIIITHOTO HaBaHTaXeHHST B CyJacHOI JIIOMWHU BUMAarae po3poOKy HOBOTO,
OiJIbILI JOCKOHAJIOTO MOy Ha OLIHKY HAaAiHOCTI 11 Mpalli, a TAKOXX CTBOPEHHSI HOBUX MCUXO0(]i3i070TIUHUX MiAXOAIB U1
OOTPYHTYBaHHS MOAECPHOI TEXHOJIOTIT IICMX0()i3ioNoriyHol OLIiIHKKM HamiiftHOCTI onepaTopcbkoi aistibHocTi (HOJL) B ymoBax
nediuuty iHbopMallii Ta yacy.

Mema docnidxcenns — BUSBATU 3aKOHOMIPHOCTI Ta aHaji3 NMCUX0(i3iosoriYHoro 0cooJMBOCTEM 3MiHM HAIiMHOCTI Misiib-
HOCTI BiliCbKOBOCJTY>KOOBLIiB, 1110 BUKOHYIOTb POOOTY 3 MepepoOKHU cyrepewinBoi iHpopmaliii B yMmoBax aediliuTy yacy.
Mamepianu ma memoou docaioncenns. Jocnimkennss HOJI mpu MoieTioBaHHI TIOTOKY 3aBIaHb 3 CYTIepedIMBOIO iHpopMalli-
eto mpoBoawmitocs B 2012—2013 pokax. Bubipka mociimkyBaHux ocid ckiramganacs 3 54 BiiicbKOBOCTYXXOOBIIiB 4Y0JIOBIYOi CTaTi
BikoM 22—25 poKiB, SIKi TlepeOyBai B CTaHi TOCTPOTO €MOLIIITHOTO HAIpyKeHHS, 0OYMOBJICHOTO TIPOIIEIYPOIO BCTYITY Y
BUIIMI BilCbKOBUII HaBUAIbHMIA 3aKkiaa. 151 JOCTiIKEHHS eMOIIIMHOTO CTaTyCy BUKOPHUCTOBYBAIU IIKATy Cy0'€KTUBHUX
ouiHok ncuxiyHux crtaHiB COITAC-8. Byno 3acTocoBaHO chellialbHO CKOHCTPYOBaHYy KOMII IOTEPHY Mporpamy, sika
JT03BOJIslJIa MOJIEJIIOBATH OMEPaTOPChKY MisIbHICTh 3 IEpepoOKU iH(opmallii B yMoBax AedilluTy yacy, sika 3 3aJJaHOI0 iMO-
BipHICTIO CyNPOBOIXXYBaJlacsk KOHCTEJISIIEI0 MEBHUX CYNEPEUIMBUX MOiiA, IO BXOAWIM B IPOTUPIUYS 3 3aJaHUM aJTOPUT-
MOM niit oneparopa, «M.O.E.».

Pezyrvmamu. lntrencuBHe indopmalliliiHe HaBaHTaXeHHSI TIPY MOJEJIOBAHHI CyIepewNBUX KOHCTESIIii CYyTTEBO BILIU-
Ba€ Ha eMOLIHMI (DOH 0OCTEXKEHUX 0Ci0 3a OINBIIICTIO MOKA3HUKIB MOTO XapaKTepuCcTUK. BuaineHo aBi rpynu omnepaTo-
PpiB, SIKi MaJIK CYTTEBO Pi3Hi PiBHI eMOLIIITHOTO HANPYKEHHSI, Ta XapaKTepU3yBaIUCh HEOAHAKOBUMU MoKazHuKamu HOJI
(mocToBipHO Oisiblla, y cepeaHbomy B 11,8 pasy, p < 0,001, iMOBipHiCTb BUHMKHEHHSI TTOMUJIKOBOI peakllii micjis (hiKTUuB-
HOTO CUTHAJIy TIpO IMMOMMJIKOBY Jil0 B 0Ci0 3 BUCOKMM €MOLIMHUM HampyXeHHsIM. Po3po0yieHO po3B’s3yBalibHi MpaBuJa,
SIKi TO3BOJISIIOTH Ki1acu(iKyBaTH ONepaToOpiB HA IPYIU 3 BACOKUM a00 HU3bKUM PiBHEM HaliifHOCTI 0OpOOKU cynepedsin-
Boi iH(opMmarrii.

Bucroexu. BusiBeHo, 1110 B CTaHi BUCOKOTO €MOIIiHHOTO HAPYKEHHs BiliCbKOBOCIIY>KOOBIIi CYTTEBO PO3PIi3ZHSIOTHCS 5K 3a
(OHOBMMU MOKA3HMKAMU KOMITOHEHTIB €MOLIIiTHOr0 HampyXeHHsI, Tak i 3a Oro XapakTepuCcTUKaMU TTic/is iHTEeHCUBHOTO
iH(opMalLIiiTHOro HaBaHTAXXEHHSI, 1110 CYTTPOBOIXKYETHCS 30epeskeHHIM p030alaHCOBAHOCTI Cy0’€KTMBHUX OLIIHOK MCUXiy-
HUX CTaHiB i micas iHdopMaliiiHoro HaBaHTaxeHHs. CHopMyJIbOBaHO TilMOTE3y HIOJ0 HASIBHOCTI HEMiHIHHUX e(eKTiB,
nonioHMX 1o edekty bpoka-3ymbliepa, mpu riepepoOIli iMITy TbCHUX iHGOPMAIIiTHUX MTOBiTIOMJIEHD, SIKi CYTTEBO BIUIUBAIOTh
Ha HamiiHICTh OmepaTopchKoi mismbHOCTI. Po3pobieHo mMeTom mcmxodizionoriyHoi OLiHKKM HaAmiifHOCTI OmepaTopchbKoi
MisUTBHOCTI BiliCbKOBOCTYXXOOBIIiB, SIKWi 6a3yeThCsl HA MOJICIIOBAHHI MOJAHHS CYTIEPEUIMBUX KOHCTENAIM (eheKT 311TOB-
xHeHHs 1. I1. ITaBnoBa) Ta 103BOJISIE 1OAATKOBO C(hOpMyBaTH TMEBHi HEraTUBHI €MOIIiliHi CTaHU MpU MepepoOIli iHTEHCUB-
HOTro MOTOKY iHbopMallii. BusBieHo cyTTeBy pi3HUIIIO peakiliii Ha GiKTUBHY MOMUJIKY B OCi0 3 pi3HUM €MOLIHUM Hampy-
JKEHHSIM, sIKa XapaKTepUu3YeThCs JOCTOBIpHO Oibioo (y cepenHboMy B 11,8 pasy, p < 0,001) moselo iMOBIpHOCTI BUHUK-
HEHH$ TOMUJIKOBOI peakiliii micjig (PiKkTUBHOTO CUTHATY PO MOMUJIKOBY [Iit0 B 0Ci0 3 BUCOKUM €MOLIIHHUM HAMpPYXXEHHSIM.
Po3pobisieHo Mojiesb MiATPUMKY TIPUAHSTTS pillleHHSs JiKapsl MpU OLliHIOBaHHI HAAiAHOCTI OMepaTOpChKOi AisIbBHOCTI 3a
MCcuXxo(i3ioNONiYHUMU XapaKTepUCTUKAMU Ta KpUTEPil BiTHECEHHs JOCiIKYBaHOTO orieparopa J0 TPyIu 3 BUCOKUM abo
HU3bKUM PiBHEM HaliliHOCTI 0OpPOOKHU cyrepewinBoi iHpopmaliii.

Karouosi cioBa: HamiHICTh AiAIBHOCTI, eMOLIHHUII CTaH, MOAEJbOBAaHA CcyllepeuwIuBa iHdopmaiis,
edexr Bpoka-3yasuepa
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KansHuw B.), lgeu A.2
SAKOHOMEPHOCTN NBMEHEHUNS1 HAABDKHOCTWN AEATEABHOCTWVN BOEHHbLIX
ONEPATOPOB NPV NOAYYEHUN MOAEABHON NPOTUBOPEYNBO NHBOPMAUVN

MocyaapcTeeHHoe yHpeXkaeHne «HCTUTYT MeAUVHbI TpyAa HaunoHaAbHOM akasemun
MEAVNLMHCKNX HayK YKpauHbI», . Knes

2BoeHHas MeANLINHCKas akasemust YKpauHbl, r. Knes

Besedenue. SlBnenune upe3mMepHoil MHGOPMALIMOHHON Teperpy3Ku ONpeAeIeHHBIM 00pa30M OTpakaeTcsl Ha HaIeXXHOCTH U
paboTOCIIOCOOHOCTU BOEHHOCTYXAIUX, CTUMYIUPYET MOBBIILIEHNE UX HETATUBHO OKPAILIEHHOTO SMOLIMOHATBHOTO HATIPSI-
KeHusi. OObeKTUBHOE CYLIECTBOBAHME YPE3MEPHON NICUXO0IMOLIMOHATBHOM HAarpy3Ku y COBPEMEHHOTO YeoBeKa TpedyeT
pa3paboTKU HOBOTO, 60Jiee COBEPLIEHHOTO B3IJIsiIa Ha OLIEHKY HaJeXXHOCTU ero paboThl, a TAKXKe CO3JaHUe HOBBIX MCUXO-
(busMoIOrMYeCKMX MOIXOM0B 11T 000CHOBAHUST COBPEMEHHOM TEXHOJIOTUH TTCUXO(MDU3NOIOTTISCKON OLIEHKN HAIeXKHOCTH
onepatopckoii nesrenbHocTy (HOJ) B yenoBusix neduimta nHGopMauu 1 BpeMeHHU.

Lleab uccaedosanus — BHISIBIIEHNE 3aKOHOMEPHOCTEN 1 aHAIN3 MICUXODU3NOIOTUIECKUX OCOOEHHOCTE M M3MEHEHUST HaleX-
HOCTH JIeSITeIbHOCTY BOGHHOCTYKAIINX, BBIMIOTHSIIOIIKX paboTy Mo nepepaboTke MPOTUBOPEUNBOil MHMOpMAIIUKY B yCI0-
BUSIX Ae(bULIMTa BPEMEHU.

Mamepuanvt u memoost uccaedosanus. iccnenosanue HOJI nmpu MoaeMpoBaHuy MOTOKA 3a1a4 ¢ MPOTUBOPEUMBOI MHGDOP-
Maiueit mpopoawioch B TeueHue 2012—2013 rogos. Beibopka UCHbITyeMbIX COCTOsIA U3 54 BOEHHOCTYXAIIUX MYXKCKOTO
ToJia B Bo3pacte 22—25 JieT, KOTOpble HAaXOAWJINCh B COCTOSTHUY OCTPOTO SMOLIMOHATBLHOTO HATIPSIKEHUST, 00YCTIOBIEHHOTO
MPOILIeyPOli BCTYIUIEHMSI B BBICIIIEe BOEHHOE yueOHoe 3aBeneHue. [l uccienoBaHus SMOIIMOHATBHOTO CTaTyca UCTIOb-
30BaJIach IlIKaja CyObeKTUBHBIX OLIeHOK rcuxudyeckux coctossHuii COITAC-8. brlna ncmob30BaHa CrieliaabHO CKOHCTPY-
HMPOBaHHAasl KOMITbIOTEPHAsl MPOrpaMMa, KOTopasi Oo3BoJIslJIa MOIEIMPOBATh ONMEPaTOPCKYIO AesITEIbHOCTb O MepepadoTke
MHGOPMALIMK B YCJIOBUSIX NeUIIMTa BPEMEHHM, TP KOTOPOU C 3aaHHON BEPOSITHOCTBIO TIPEAbSBIISLIUCH KOHCTEIUISIIUN
OTIPEICIEHHBIX TIPOTUBOPEYMBLIX COOBITUII, HE COTJIAaCOBAHHBIX C 3aJaHHBIM aJTOPUTMOM ICWCTBUU olleparopa —
«M.O.E.».

Pezyasmamer. InTeHCcUBHAs HGOPMALIMOHHAS HArpy3Ka MpU MOAEIMPOBAHUU MPOTUBOPEUMBBIX KOHCTEJUISIINN CyIIe-
CTBEHHO BJIUSIET HAa AMOLIMOHAIBHBIN (POH 00CIENOBAaHHBIX JIMIl MO OOJBLIMHCTBY MOKa3aTellell ero XapaKTepUCTHUK.
BeineneHbl 1Be rpymribl OnepaTopoB, KOTOPbIE UMEIU CYLIECTBEHHO pa3Hble YPOBHU 3MOLMOHAIBHOTO HAIpPSDKEHUS, U
XapakTepu3oBajiuch HeoauHakoBbIMU Toka3zareiassmu HOJI (mocroBepHo Oosibiiie, B cpenHeM B 11,8 paza, p < 0,001,
BEPOSITHOCTh BO3HUKHOBEHUSI HETIPABWJILHON peaklny 1mocjie GUKTUBHOTO CUTHAIA 00 OIIMOOYHOM ACMCTBUM Y JIUIL C
BBICOKMM SMOIIMOHAIBHBIM HampstkeHneM. Pa3paboTaHbl penraroine rmpaBuia, KOTOpble TO3BOJISIOT KiIacCUuPUIIIpoBaTh
OTIepPaTOPOB Ha TPYIIITHI C BHICOKMM WJIM HU3KUM YPOBHEM Ha/IeKHOCT 00pabOTKM TPOTUBOPEUNBOIT MHGMOPMALIMH.
Bb1600bl. BbISIBIEHO, YTO B COCTOSIHUYM BBICOKOTO 9MOLIMOHATBHOTO HAMPSKEHUSI BOGHHOCTYXaIlMe CYIIeCTBEHHO pa3in-
4aloTcsl Kak Mo ()OHOBBIM MOKAa3aTeIsIM KOMIIOHEHTOB 3MOLIMOHAIBHOTO HAMPSDKEHUsI, TaK U MO0 €ro XapakTepUCTUKaM
OCJIe MHTEHCHBHOM MH(MOPMAIIMOHHOM HATrpy3KH, COIPOBOXKIAIONIETOCS COXpaHeHeM pa30alaHCUPOBAHHOCTU CYObeK-
THUBHBIX OIICHOK TICUXWYECKUX COCTOSTHWI Tociae nHbopMamonHoi Harpy3ku. ChopMmynmnpoBaHa TUTIOTe3a O HATMYUN
HeJMHEeNHBIX 3(PdekToB, Momo0HBIX 3ddekTy Bpoka-3yibiiepa, mpu mnepepaboTKe UMITYTbCHBIX MHGMOOPMAITMOHHBIX
COOOIIIeHNI, KOTOPBIE CYIIECTBEHHO BIMSIOT Ha HAAEXKHOCTh OMEPaTOpCKoii aesTebHOCTU. Pazpaboran meTon ricuxodu-
3UOJIOTUYECKOI OLIEHKU HAIeXKHOCTH OTIepaTOPCKOM AESITeTbHOCTA BOSHHOCTYKAIIINX, KOTOPbIii OCHOBaH Ha MOJEINPOBa-
HUU MPEIbsIBACHUS MPOTUBOPEUUBBIX KOHCTEIsILMI (9ddekT ciumoku WM. 1. [laBnoBa) M mo3BossieT AOMOJHUTEILHO
copmMupoBath onpeeIeHHbIe HeraTUBHbBIE 9MOLIMOHAIbHBIE COCTOSTHUSI ITPY IepepaboTKe MHTEHCUBHOTO ITOTOKA MHMOP-
Maluu. BBISBIICHO CyIIeCTBEHHOE pas3inine peakiinii Ha GUKTUBHYIO OIIMOKY Y JIMI] C pa3HBIM SMOIIMOHATBHBIM HaTpsi-
JKEHHMEeM, KOTOPOe XapaKTepu3yeTcsl TOCTOBepHO OobIiieii (B cpenteM B 11,8 pasa, p < 0,001) moseit BeposiTHOCTA BO3HUK-
HOBEHWUS JIOXKHOW peakinu rmocyie GUKTUBHOTO CUTHATa 00 OMIMOOYHOM JAEUCTBUU Y JIUI] C BHICOKMM SMOIMOHAIBHBIM
HamnpspkeHueM. Pa3paboTtaHa Mopenb MOAAEPXKKU MPUHSTUS PelleHMs] Bpaya MpU OLIEHKE HaAeXXHOCTU OMepaTOpCcKOit
NIeSITeIbHOCTU MO NMCUX0(hU3UOJOTMYECKUM XapaKTePUCTUKAM U KPUTEPUM OTHECEHUS UCCIIeyeMOro orepaTopa K rpyrre
C BBICOKMM WJIM HU3KUM YPOBHEM HalleXKHOCTU 00pabOTKHU MPOTUBOPEUYMBON MH(MOPMAIIH.

KiroueBsie cioBa: HaJEKHOCTD NESTEJIHHOCTH, SMOLMOHAJIBHOE COCTOSHUE, MOAeIUpyeMasi IPOTHBOPeYnBa st
undopmanus, spdexr Bpora-3yasuepa
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