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OCOBEHHOCTU NIICUXOPN3NOJOIMIECROTO CTATYCA CYBBERTOB
IRCTPEMAJIBHOUM JEATEJBHOCTI

IC. B. Komoeckas', M. M. Botixo, *V. I Mocsizun, 2A. J. Xoxpuna
ITocynapceTBenHblit ryMarUTapHO-9KOHOMIUYECKMiT yHUBepenTeT, Mocksa, Poccus
2CeBepHBIil TOCYIaPCTBEHHbI MeIMIMHCKII YHUBEPCUTET, ApXaHTreabek, Pocens

3TaBHOE KoManzoBanue Boenno-Mopckoro diora Poceniickoit depeparmu, Cankr-Iletepbypr,
Pocena

ITo MHEHMIO MHOTMX OTEeYeCTBEHHBIX ¥ 3apyOesKHBbIX yUEHbBIX, CIIOCOOHOCTb YeJIOBEKa B DKCTPEMAJIbHBIX YCJIOBUAX CO-
XPaHATH IPOEeCCUOHANIBHYIO Pab0TOCIIOCOOHOCTD M MHTETPMPOBAHHOE II0BEIeHNE B IIEPBYIO OUYepPeIb OIIPeNesIAioT IICH-
XO(PUBMOJIOTMIECKNE (PAKTOPBL ¥ CIELMAJINCTOB DKCTPEMAJJIbHOTO IPOIIIA BCIEACTBUE CO3HAHNUSA YIPO3bl JJIA sKU3HU
MIPUCYTCTBYET IIOCTOSHHASA TOTOBHOCTh K IEMCTBUSAM, HE BCErJa MMM OCO3HaBaeMasl.
IJeaw. B pabore mpeicTaBIeHb! SMIIMPUYECKNIE MCCIIeI0BAHNA IICVXO(MBOJIOTMYECKOTO CTaTyca IIPeICTaBUTENIEN PA3IIMYHbBIX
TPYOHBIX IIPOheccysi, BKIIIOYAIONMX Ha CONEPsKATEIbHOM YPOBHE SKCTPEMAJIbHBI KOMIIOHEHT (IVICIIETYEPOB, BOEHHOCIIY-
JKallMX, BOGHHBIX JIETYMKOB ¥ CIIEIMAJIVICTOB, 3aHMMaoIecs mepepaboTkoit oTpadoranHoro anepHoro tormmsa — OAT).
Mamepuaast u memodst. IIcuxopu3noIOrnIecKnii CTaTyC BhIABJAJICA C UCIOJNb30BaHMEM 3JEKTPOo3HIedasorpadmnie-
ckoro uccyenoBanus (D), nauubix npocrtoit (II3MP) u ciosxHOM 3puTeabHO-MOTOPHOM peakimn (C3MP) u 11iBeToBoro
tecra M. Jliomepa B untepnperauyuu V. IlpiraHox.
Pesyavmamut u ux obcysxicdenue. Haubosee Bbicokas paboToCrocOOHOCT OOHAPYIKEHA Y MIOYKAPHBIX ¥ BOEHHOCJIY KA~
X, HamuboJiee BBICOKME IIOKa3aTeJy HaJM4MsA CTPECCOBOIO COCTOSAHMSA, HE BBIXOAAINNE 3a TPAHMUILY KOPMIOPa HOPMBI,
XapaKTepHBI IJIA MOPAKOB-IIONBOIHNMKOB 1 crielmanncToB 1o nepepaborke OAT. ¥ nmogBogHMkoB mpodeccroHa bHaA
HarpysKa OTpasujach B yBeJMUYEHUN MHIEKCa aJb(a-puTMa, Y BOEHHBIX JIETIYMKOB YPOBEHb OIIEPATOPCKOI paboTocIo-
COOHOCTM YBEJIMYMJICA 33 CUeT aKTMUBAIMM KOMIIEHCATOPHBIX MEXaHU3MOB.
KaroueBsie c1oBa: MOpcKas MeAUIINHA, ICUXO(U3UOJIOTUIECKUI CTaTyC, TPYAHbIE IPOgECCHU, SKCTPEMAJbHBIN KOM-
nouent, [ISMP, C3MP, 93T
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According to many domestic and foreign scientists, the ability of a person to maintain professional efficiency and inte-
grated behavior in extreme conditions is primarily determined by psychophysiological factors. The specialists of extreme
profile, due to the consciousness of a threat to life, there is a constant readiness for action, not always aware of them.
Aim. The paper presents empirical studies of the psychophysiological status of representatives of various difficult
professions, including at the content level of the extreme component (dispatchers, servicemen, military pilots and
specialists engaged in the spent nuclear fuel (SNF) recycling).

Materials and methods. Psychophysiological status was revealed with the use of electroencephalographic (EEG)
study, data of simple (SVMR) and complex visual-motor reaction (CVMR) and color test of M. Lusher in the inter-
pretation of I. Tcyganok.

Results. As a result of the study, it was found that the highest efficiency was found in firefighters and soldiers, the

highest rates of stress, not going beyond the corridor standards are typical for submariners and specialists in the
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SNF recycling. In submariners, the professional load was reflected by an increase in the rhythm index A, in military

pilots the level of operator performance increased due to the activation of compensatory mechanisms.

Key words: marine medicine, psychophysiological status, difficult professions, extreme component, SVMR, CVMR, EEG

"Contact: Kotovskaya Svetlana Viadimirovna, s.marunyak74@mail.ru

KoudaurT naTEpEeCcOB: aBTOPE! 3aABMIM 00 OTCYTCTBUM KOH(JIMKTA MHTEPECOB.

s nurupoBanua: Korosckas C.B., Boriko V.M., Mocsarun VLT, Xoxpuraa A.VI. OcobeHHOCTM MCUXO(PM3MOJIOIMYECKOT0 CTaTyCca

cyObEKTOB DKCTpeMaJsbHOI fesarenbHocTrt // Mopexas meduyuna. 2021, T. 7, Ne 1. C. 60—68, http://dx.doi.org/10.22328/2413-

5747-2021-7-1-60-68.

Conflict of interest: the authors have declared no conflict of interest.

For citation: Kotovskaya S.V., Boyko L.M., Mosyagin 1.G., Khokhrina A.I. Features of the psychophysiological status of subjects
of extreme activity // Marine medicine. 2021. Vol. 7, No. 1. P. 60—68, http://dx.doi.org/10.22328/2413-5747-2021-7-1-60-68.

Introduction. Professions associated with high
energy loads at appropriate levels of mental
health on the background of the manifestation of
various situation factors (danger, novelty, unex-
pectedness, uncertainty, high intellectual and psy-
chophysical complexity, etc.) A. G. Maklakov
(2004) refers to the category of difficult [10, c. 146].
According to V. I. Lebedev (2001), the threshold
separating usual conditions from extremes is such
situations when the adaptive barrier is broken,
dynamic stereotypes in the central nervous sys-
tem are «broken», and psychic disadaptation or
crisis occurs [8, c. 92]. According to his observa-
tions, scuba diver, pilots and astronauts have a
constant standby status due to life-threatening
condition, which, however, is not always realized
by them [9, p. 89]. The concept of extremity, con-
sidered by I. L. Napriev, E. V. Lutsenko and
A. N. Chistilin (2008), includes environmental, per-
sonal and activity aspects [14, p. 62].

Professional activity, including extreme com-
ponent on the content level, is a special kind of
activity, presenting increased physical, psycho-
logical and psychophysiological requirements to
a person. Registration of them contributes to
successful performance of service and labor
tasks and prevention of psychosomatic, psy-
chovegetative and pathological organism changes
of a subject. Undoubtedly, physiological, psycho-
logical and psychophysiological mechanisms de-
termine the success of professional activity, es-
pecially for subjects of extreme profile, where
the workloads may be prohibitive, and profes-
sional activity of specialists is carried out with
the mandatory use of functional reserves of the
organism [5, p. 82].

The greatest load in maintenance of profes-
sional activity of the person is the set of psy-
chophysiological features that are designated in
a modern science by the term «functional condi-
tion» [18, p. 6].

As numerous studies show, that psychological
and psychophysiological factors primarily deter-
mine a person’s ability to maintain work effi-
ciency and integrated behavior under extreme
conditions! [7, p. 85; 16, p. 17].

According to observations of V. I. Lebedev
(2001), submariners, pilots and cosmonauts due
to consciousness of threat to life are in a constant
readiness for action which is not always realized
by them. Such readiness, accompanied by the
corresponding mental tension in an adequate
form, is a natural reaction to danger [8, p. 103].

Flying in modern aircraft is accompanied by
complex movements of aircraft in space, sharp
maneuvers and, as a consequence, the influence
of mechanical forces on the pilot, which can cause
overloads and changes in the functions of body
organs and systems. At the same time a military
pilot is in a constant state of mental tension com-
bined with complex coordinated actions under
the influence of special environmental factors
and extreme time constraints. V. L. Marischuk
points out that a quality trained pilot in an envi-
ronment of increased complexity and attention
deficit can be guided by proprioception («body
memory»), i.e. he can control based not only on
acting but also on «acceleration signals remem-
bered by the body» [11, p. 63].

Sensory stability and speed of sensory devel-
opment, attentional skills (switchability of atten-
tion and its tempo, high concentration of atten-

I Chaikina G.V. Decision support System for evaluating the professional health of submarine crews: dis ... cand. techn.

sciences. Moscow, 1988 (In Russ.). [Haiiknnaa I'B. Cuctema nmoaiepskky MPpUHATUA PELIeHNit TP OIleHKe IIPOoheCcCuOHaILHOTO

30POBbs DKUIMAKEN IOABOSHBIX JIOOK: AVC. ... KaHM. TexH. HayK. M., 1988].
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tion), intelligence are important in professional
activity of dispatchers, which cannot be trained.

A fundamental feature of spent nuclear fuel
(SNF) reprocessing technology, according to
V. A. Kulagin, is its high radioactivity, which re-
quires organization of biological protection for the
facilities and a high level of automation and
process control. Analysis of accidents with nuclear
fuel has shown that it is impossible to create com-
pletely safe nuclear facilities, so additional safety
measures must be observed: the use of neutron
absorbers, restrictions on loads and concentrations
of fissile substances, which increases requirements
for the reliability of technological and emergency

content level included an extreme component,
were examined.

The research was conducted in two stages:

1. In the first stage, psychophysiological data
were collected before the impact of professional
daily activities;

2. At the second stage, psychophysiological pa-
rameters changes after exposure to occupational
loads of different duration were studied (flights,
commencement of sea passage, fire response,
disposal of radioactive substances, etc.).

The division according to the professional du-
ties performed allowed us to distinguish 4 groups
(Table 1):

Table 1
Distribution of respondents by professional group
Tabanuma 1
Pacnpepesienne pecnoHAEHTOB M0 NPO(PeCcCHOHATBHBIM IPYHIaM
Ne Professional group re?;orﬁgggg n Perfgrr;‘zglgz, % Mean age
1. [Aviation Military 24 511 41,00£8,75
dispatcher Civilian 15
2. |Servicemen on combat standby duty, guard duty with 76 9,95 32,30%8,22
weapons
3. |Military pilots transport aviation 9 12,30 32,98%+6,01
fighter aircraft ground-based 65
deck-based 20
4. |Specialists involved in spent nuclear fuel recycling 79 10,34 29,14+6,39

control. SNF is a special type of waste that contains
a large number of radionuclides (including highly
hazardous radionuclides) with diverse nuclear-
physical, radiation, and physical-chemical proper-
ties. The problem is that for each of them it is nec-
essary to find a method of handling that would
guarantee their safety for the natural environment
during the entire period of storage [6, p. 125].
The studying of the psychophysiological status
of a professional, especially in conditions of ex-
treme activity, with possible risk for life in hys-
teresis (a property of an organism consisting in
an instant response to the impact, depending on
the current state and its past development) is now
actual but underestimated direction of research
in national and foreign psychology [13, p. 126].
The purpose of this study was to identify the
characteristics of psychophysiological status in
individuals whose professional field included an
extreme component on a substantive level.
Materials and methods. To implement the goal
of the study, 764 male subjects of different pro-
fessional groups, whose daily activities on the
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1. Aviation military (n=24) and civilian (n=15)
dispatcher (n=39; average age 42.00 (35.00—
49.00));

2. Servicemen on combat standby duty, guard
duty with weapons (n=76; average age 31.00
(26.00—39.75));

3. Military pilots of transport (n=9) and
fighter aircraft of ground (n=65) and deck
(n=20) base (n=94; mean age 33.00 (29.00-37.00));

4. Specialists involved in SNF recycling (n="79;
average age 28.00 (24.00—-33.00)).

The subjects were examined by several meth-
ods after signing voluntary informed consent:

1. Evaluation of the functional state of the
central nervous system (CNS) on the basis of
simple visual motor reaction (SVMR) [12, p. 18].

2. Evaluation of the level of operator perform-
ance based on the complex visual motor reaction
(CVMR) [12, p. 24].

3. Study of Brain Wave Activity (EEG).

4. Color test by M. Lucher [19, p. 168].

The results were processed on a PC using
standard statistical methods Windous Millen-
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nium Edition; Exel 1997 for Microsoft Office;
SSPS 11.5, as well as standard calculation meth-
ods. The results are presented as median (Md),
25t (Q1) and 75" (Q2) percentiles (Md (Q1-Q2)).
Statistically significant differences were recog-
nized as p<0.05 05 [16, p. 176; 17, p. 49].

Results and discussion. Interpreting the re-
sults of the eight-color subtest according to the
methodological recommendations of I. Tsyganok
(2007), it can be stated that dispatchers, service-
men, pilots, firefighters and specialists in the re-
cycling of SNF are autonomous, active, initiative,
independent, inclined to dominate, seeking self-
assertion and success (statistical significance
p<0.05). Soldiers and combatants took an interest
in the environment as an object of influence or
a source of assistance and did not focus on their
own problems. Doctors and combatants have a
balanced personality that forms a holistic com-
plex. The highest work efficiency was found in
firefighters and soldiers. The highest indicators
of stress conditions not going beyond the norm
were found in sailors-submariners and special-
ists in the recycling of SNF.

Specialists involved in SNF recycling showed
an increased level of mental tension and de-
creased nervous and mental stability. Their po-
tential for expedient activity was reduced, which
encouraged them to do things forcibly. Volitional
self-control was presented constantly, but it was
regularly depleted, and as not being connected
with direct satisfaction from the process and re-
sults of activity, it further increased mental fa-
tigue. Intensive and long work of doctors and
specialists involved in the recycling of SNF re-
quired a lot of stress from the nervous system
and the psyche. Productivity of work and quality
of its performance were not equal in different
time periods. The general emotional tone was
characterized by increased excitability, anxiety
and uncertainty. In a stressful situation, there
was probably a disturbance of activity.

Dispatchers, servicemen, sailors — super-
mariners, sailors — submariners, combatants, pi-
lots, fishermen and firefighters showed an aver-
age level of unproductive tension. They coped
with their duties within the limits of social de-
mands. In a familiar environment, having enough
time to switch over, they went from work to rest
and back, from one activity to another without
any significant difficulties. If necessary, they are
able to overcome fatigue by force of will, but after
that, the ability to work for a long time decreased.

Sailors — supermariners, sailors — sub-
mariners, doctors, fishermen and firefighters
found the installation to optimize the use of
force. There was a moderate need to restore
strength and rest. Their energy potential is low,
but sufficient for successful activity in the usual
quiet conditions. Temporary effective mobiliza-
tion is possible in the face of danger, which was
reflected in an extreme situation as a delay in
orientation and decision-making.

The least cohort including dispatchers, service-
men, combatants, pilots and specialists in the re-
cycling of SNF showed psychophysiological mobi-
lization and attitude to activity. They have optimal
readiness to apply physical and mental forces,
moderate active excitement. These subjects were
not afraid of encountering difficulties and felt able
to overcome a lot. In an extreme situation, a high
speed of orientation and decision making, expedi-
ency and success of actions are likely.

According to the CVMR data, the margin of
safety for dispatchers, servicemen, pilots, and
SNF recycling specialists was above 50%, and it
was prevailed among the military. Dispatchers
and specialists in SNF recycling had reduced
quality of the test execution nut their reaction
rates was higher than average, and the level of
operator efficiency was reduced (Table 2).

The military was characterized by a high rate
of CVMR with low test quality. Unstable, impul-
sive responses to stimuli were observed. There
was a pronounced focus on speed to the detri-
ment of error-free action. The level of operator
performance was low. Pilots had test quality and
reaction speed above average and the level of op-
erator performance was high. The average time
of the CVMR for the soldiers was assessed as
high, while in other groups it was above average.

Analysis of the EEG showed that the EEG pat-
tern of dispatchers (group 1) and Sailors — su-
permariners (group 3) was dominated by alpha
rhythm (the index reached 70-75%) with re-
duced amplitude characteristics and smoothness
of zone differences. The data of the EEG can be
attributed to type I-II of the EEG according to
E. A. Zhirmunskaya classification (Table 3).

According to SVMR the level of activation of
CNS of military pilots did not change after expo-
sure to occupational loads and corresponded to
the average one. Stability of reactions improved
from above average to high. The level of senso-
motor reaction increased (average and high cor-
respondingly). Before exposure, the quality of test
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Table 2

Psychophysiological status of persons of extreme professions before professional loads exposure

according to CVMR, Md (Q1-Q3)

Tabauma 2

IMcuxopn3anoaornIecKknii CTaTyc JUI IKCTPEMATbHBIX Hpodpeccuii 10 BO3AECTBU MPO(eccnoHAIbHBIX
Harpy3ok mo gauaeim C3MP, Md (Q1-Q3)

Professional group
Criteria Dispatcher Servicemen Military pilots Sp?cialists o .spent
uel recycling
CVMR integrated reliability 55,14 60,46 59,16 55,07
index, % (37,17-62,86) (53,18-68,57)™ (54,28—-67,70)° (46,46—62,08)"
CVMR net error 3,00 5,00 3,00 4,00
(1,00-5,00)" (2,75-8,25) (2,00-7,00) (1,75-8,50)"
CVMR error-free level 2,00 2,00 2,00 2,00
(2,00—4,00)" (1,00-2,25) (1,00-3,00) (1,00-3,25)"
CVMR average reaction 433,00 404,00 419,50 436,50
time, msec (398,00-493,00)" | (372,50—436,25)* | (375,00-448,50) (409,00-476,50)"
CVMR level of performance 4,00 5,00 4,00 4,00
(3,00—5,00)" (4,00-5,00)* (4,00-5,00)° (3,00-4,00)"

* — Statistically significant differences (p<0.05) in the data H — Kruskal-Wallis criteria for 4 independent groups;

" — Statistically significant differences in the data U — Mann—Whitney criteria for dispatchers and servicemen;

x — Statistically significant differences in the data U — Mann—Whitney criteria for dispatchers and pilots;

+ — Statistically significant differences in the U data — Mann—Whitney criteria for servicemen and specialists in

spent fuel recycling;

¢ — Statistically significant differences in the U data — Mann—Whitney criteria for pilots and specialists in spent fuel

recycling.

execution and reaction rate were above average
(Table 4). The level of operator performance in
military pilots according to CVMR was high.
After exposure, the reaction rate was evaluated
as high with reduced test quality. Unstable, im-
pulsive reactions to stimuli were observed. The
speed was set to the detriment of faultlessness of
actions. The level of operator performance was
reduced. The level of CVMR stability changed
statistically significant, but it was within the
range of above average level (Table 4).

In researches of Kulagin V.A. Lebedev V.L,
Marischuk V.L., Oboznov A.A. it is affirmed, that
in conditions of partial or full isolation the person
is exposed to certain factors which cause a con-
dition of mental tension, and at their intensive
or long term influence lead to stress. In the psy-
chophysiological status there are significant
changes in the alpha rhythm frequency, the effi-
ciency of thought processes decreases, there is a
feeling of anxiety, worry, depression [6, p. 125;
11, p. 63]. The results of our research confirm the
data obtained by the above-mentioned authors.

Of interest for discussion is the comparison of
the results of the work with studies of the psy-
chophysiological features of specialists in difficult
professions, which include an extreme compo-
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nent at the content level, conducted by other au-
thors in different years.

N.Y. Vlasenko et al. in their study of the SVMR
found that the values of mean reaction time (MRR)
and standard deviation (SD) at the beginning of
the shift in the firefighter-rescuers of the studied
groups corresponded to the average level and had
no statistically significant differences. This combi-
nation of rapidity and stability indicated a steady
state of regulatory mechanisms. The high level of
error-free performance at the beginning and at the
end of the shift testified to the reliability of their
CNS functional state [2, p. 230]. In our study, the
level of activation of the CNS of military pilots
after exposure to occupational loads did not change
and corresponded to the average. At the same time,
the stability and the level of sensorimotor reactions
changed to high.

According to Y. P. Ignatova et al. the high level
of SPMR stability characterizes a stable level of
activity, preservation of high working capacity
for a long time in extreme conditions [4, p. 40].

A. A. Zemskova and N. A. Kravtsova showed on
the example of cadets of Russian Emergency Min-
istry that the brightest indicator of CVMR turned
out to be stability. In extreme labor conditions the
high level of stability of adaptive reactions is char-
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Table 3

Psychophysiological status of persons of extreme professions before professional loads exposure
according to EEG, Md (Q1-Q3)

Tabauma 3

IcuxopnanoaornIecKknii CTaTyc JUIL IKCTPEMATBHBIX Hpodeccuii 40 BO3AECTBUS MPO(eccnOHAIBHBIX
Harpy3ok mo gauasiv IIT, Md (Q1-Q3)

IIpodheccnonanbEbIE IPYIIIBI

ITapameTpsl Specialists in
Dispatcher Servicemen Military pilots spent fuel
recycling
a-rhythm F1 lead average frequency, Hz 10,05 9,80 10,05 10,10
(10,00-0,25)* | (9,50-10,100 (9,70-10,20) (9,57-10,57)
o-rhythm F3 lead average frequency, Hz 10,00 9,80 10,10 9,95
(9,82—-10,17)* (9,50-10,10) (9,70-10,22) (9,60-10,37)
a-rhythm P3 lead average frequency, Hz 10,20 10,00 10,20 10,30
(9,85-10,57)* (9,70-10,30) (9,97-10,42) (9,77-10,50)
o-rhythm P3 lead maximum frequency, Hz 10,00 10,00 10,00 10,00
(10,00-11,10)* | (10,00-10,00) | (10,00-11,10) | (10,00—-11,10)
a-rhythm P4 lead average frequency, Hz 10,45 10,00 10,20 10,10
(10,07-10,67)* | (9,80—10,20) (9,90-10,40) (9,77-10,42)
o-rhythm P4 lead maximum frequency, Hz 10,565 10,00 10,00 10,00
(10,00-11,10)* | (10,00-10,00) | (10,00-11,10) | (10,00—-11,10)
a-rhythm Q1 lead average frequency, Hz 10,15 10,00 10,20 10,35
(9,87-10,55)* (9,90-10,40) | (10,10-10,50) (9,65-10,55)
a-rhythm Q2 lead average frequency, Hz 10,30 10,00 10,20 10,05
(10,05-10,47)* | (9,70-10,30) (10,00-10,50) (9,70-10,52)

* — Statistically significant differences (p<0.05) according to Kruskal-Wallis H-criterion for 4 independent groups.

Dynamics of psychophysiological status of military pilots, Md (Q1-Q3)

Table 4

Tabauma 4

JnaaMuka n1cuxou3M0JI0TMIECKOro CTaTyca BOEHHBIX JeT4nkos, Md (Q1-Q3)

Exposure to professional load

Criteria

Before exposure

After exposure

SVMR average reaction time, msec
SVMR standard deviation, msec
CVMR response stability assessment
CVMR total error rate

216,50 (203,00-231,50)*
41,50 (30,00—58,25)"
0,24 (0,07—0,60)*
3,00 (2,00-7,00)

217,50 (202,00—227,50)
35,00 (27,25-42,25)
0,55 (0,26-0,81)
2,00 (1,00—4,00)

CVMR average reaction time, msec
CVMR standard deviation, msec

419,50 (375,00—448,50)"
83,00 (69,25—100,75)"

367,00 (337,50—407,50)
69,50 (61,25—86,25)

* — Statistically significant differences (p<0.05) from the data of the Wilcoxon criterion for two related samples of
groups. CVMR — complex visual motor reaction, SVMR — simple visual motor reaction.

acterized by a stable level of activity and interac-
tion of functional systems, the preservation of high
efficiency over a long period of time [3, p. 48—49].
In our studies in the group of military pilots, the
index of the stability level of CVMR changed sta-
tistically significantly, but at the same time, it was
within the limits of above average level.

In works of some authors it has been estab-
lished that the structure and level of tension of
components of functional systems depends on
type of carried out sensorimotor reaction (SMR).
At realization of CVMR the frontal cortex is in-

cluded in functional system constantly, and at
SVMR this link is curtailed. Performance of
SMR is connected with certain volitional efforts.
These studies have shown a reliable dependence
of the temporal parameters of perception and
sensorimotor response on the characteristics of
brain electrical activity. According to the au-
thors, only the peak (energy-dominant) fre-
quency in the alpha-rhythm range, which deter-
mines the speed of SMR, is most likely related
to the origin of the «central delay» in SMR (the
difference between the time values of simple
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and complex SMR) [20, pp. 2832, 2834]. In our
studies, no statistically significant differences
were found in the EEG pattern in all groups.
Comparing our EEG results with those of Butova
O.A. and Grishko E.A., we can clearly see the pre-
dominance of alpha-band waves in the total spec-
tral power of the rhythm in persons with difficult
occupations, in contrast to those of conscripts of the
Defense Ministry. The prevalence of fast-wave
processes, mainly due to beta-rhythm (), over the
expression of alpha-band waves was found in them,
which indicated their stressful state [1, p. 5].
Thus, the results of our studies confirm the
data obtained by other authors that the speed
and accuracy characteristics of SMR are not sta-
tionary values but fluctuate in the presence of
external disturbing influences on the CNS and
depend on the type of professional activity, work

experience, stability of attention, and level of
mental tension [20, p. 2832, 2834].

Conclusion. As a result of the study it was
found that according to psychophysiological fea-
tures the specialists involved in the recycling of
SNF show an increased level of mental tension.
The highest work efficiency was found in fire-
fighters and servicemen. The highest stress in-
dicators, which are not beyond the norm limits,
were found in sailors-submariners and special-
ists in recycling of SNF. Before the military pi-
lots’ professional load, the level of operator effi-
ciency was higher than that of servicemen, in
our opinion, due to their acquired skills. The sub-
mariners’ professional load was reflected in an
increase in the A Rhythm Index, while the mil-
itary pilots’ operating efficiency increased due to
the activation of compensatory mechanisms.
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