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The combat use of UAS necessitates the development of accurate methods for assessing the adaptation of
operators to extreme loads. The aim of the study is to scientifically substantiate approaches to a comprehensive
point-based assessment of the course of professional adaptation in UAS operators and to verify its informativeness
for forming professional suitability profiles, taking into account age. To achieve the stated objective, psychophys-
iological examinations were conducted at the MMCC of the CR involving 218 UAS operators. Psychophysiological
examinations were carried out using the PFI-2 software-hardware complex for psychophysiological investigation. A
three-level model of professional adaptation profiles for UAS operators has been identified and substantiated: stable
professional adaptation, strained professional adaptation, and professional maladaptation. It was found that the or-
ganizational structure of professional adaptation radically changes depending on age: operators aged <40 years rely
on neurodynamic reserve and sensorimotor stability, while operators aged >40 years use cognitive compensatory
strategies. Highly accurate predictive models (98.4-100%) have been developed, optimized by the number of predic-
tors for different age groups (13 and 9, respectively). A direct correlation between maladaptation and health status
has been proven: in older operators, prolonged “remote stress” triggers a critical increase in cardiovascular diseases.
The results obtained allow us to objectify expert decisions and implement a differentiated approach to assessing the

professional reliability of UAS operators.

Key words: unmanned aerial system operators, professionally important psychophysiological qualities, profes-
sional adaptation profiles, prognostic point-based assessment models, stress-associated diseases.

Connection of the publication with planned re-
search work.

The study is a part of the research project conducted
at the Department of General Hygiene and Ecology of
National Pirogov Memorial Medical University, Vinnyt-
sia, entitled “Features of the Impact of Stress-Related
Diseases on the Psychophysiological State of Servicemen
of the Armed Forces of Ukraine and a Comprehensive
Assessment of the Effectiveness of Rehabilitation Care”,
state registration number 0124U000652.

Introduction.

The current stage in the development of modern
warfare is characterised by a profound transformation in
the paradigm of combat operations, where technolog-
ical dominance plays a decisive role. Unmanned aerial
systems (UAS) and robotic technologies occupy a central
place in this transformation, and their operational effec-
tiveness largely depends on the professional training of
operators as well as on the integration of intelligent tech-
nological solutions into command and control processes
[1]. The establishment of the regulatory framework for
the world’s first separate branch of unmanned systems
within the Armed Forces of Ukraine has not only legiti-
mised the ongoing technological transformation but has
also laid the foundation for a transition from the ad hoc
use of autonomous systems to a comprehensive military
strategy aimed at the large-scale deployment of robotic
technologies in combat operations and the minimisation
of risks to military personnel [2].

The unprecedented expansion in the deployment of
unmanned aerial systems (UAS) has become an import-
ant catalyst for addressing the human factor in modern

combat operations. A UAS operator today performs du-
ties at the limits of psychophysiological capacity, where
critical errors may lead not only to the loss of high-value
equipment but also to consequences affecting the suc-
cess of combat operations and the safety of military per-
sonnel [3].

Professional fitness is traditionally considered
through the prism of an individual’s adaptive potential
[4]. However, the nature of the professional activity of
UAS operators differs substantially from that of pilots.
Research indicates the emergence of a specific type
of “remote stress” among this category of specialists,
characterised by the combination of static or dynam-
ic workload with pronounced psycho-emotional strain
[5]. Under conditions of prolonged exposure to combat
stress, stress-related diseases become particularly rele-
vant, as they may serve as a pathogenetic basis for the
impairment of professionally important psychophysio-
logical functions [6].

Despite the substantial body of research devoted
to the psychological support of military personnel, the
objective assessment of the course of professional ad-
aptation among UAS operators remains a matter of de-
bate. Existing methodologies often rely on qualitative
indicators of performance which, as practical experience
shows, may be temporarily compensated for through ex-
cessive volitional effort and therefore do not adequately
reflect the actual state of the body’s functional reserves
[7-9]. Therefore, there is an urgent need to develop and
scientifically substantiate a comprehensive scoring sys-
tem capable of integrating disparate indicators of psy-
chophysiological status into a unified prognostic model.
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Particular importance is attached to identifying sensitive
markers that can differentiate levels of adaptation at
early stages, prior to the development of clinically mani-
fest forms of professional deterioration or psychosomat-
ic disorders [10].

The aim of the study.

To provide a scientific justification for approaches to
a comprehensive scoring assessment of the character-
istics of professional adaptation among UAS operators
and to evaluate its informativeness for the development
of profiles of high professional fitness, taking into ac-
count age-related characteristics.

Object and research methods.

To achieve the stated objective, psychophysiological
examinations were conducted at the Department of Psy-
chophysiology and Psychology of the Military Medical
Clinical Center of the Central Region (MMCC CR). The
study involved 218 UAS operators, including 184 oper-
ators aged <40 years and 34 operators aged 240 years,
who were examined during inpatient medical and flight
expertise with consideration of their health status. The
examinations were carried out using the PFI/-2 software
and hardware complex for psychophysiological testing
[11], registered in the State Register of persons responsi-
ble for placing medical devices, active implantable medi-
cal devices, and in vitro diagnostic medical devices on the
market (No. 5850) of the Ministry of Health of Ukraine.
The organization and methodological framework of the
examinations were developed on the basis of estab-
lished theoretical and practical approaches described
in previous studies [12]. During the comprehensive psy-
chophysiological examinations, the following indicators
were recorded: critical flicker fusion frequency (CFFF)
for green light; latency period of the simple visual-mo-
tor reaction (SVMR) and its standard deviation; latency
period of the complex visual-motor reaction (CVMR) and
its standard deviation; functional mobility of nervous
processes (FMNP), strength of nervous processes (SNP),
and the number of tasks completed in the assessment
of nervous process functional mobility; temporal param-
eters of the reaction to a moving object (RMO); as well
as performance indicators in tests assessing attention
concentration (ACT), spatial orientation (SO), and short-
term visual memory (VM). These included the advance
and delay time of the reaction to a moving object, the
time required to complete the attention concentration
task, the time of correct and incorrect responses in the
spatial orientation task, and the time of correct and in-
correct responses in the short-term visual memory test,
among others.

Statistical analysis was performed using cluster anal-
ysis, discriminant analysis, and one-way analysis of vari-
ance, as well as methods of descriptive and non-para-
metric statistics (Mann—Whitney U test) implemented in
the STATISTICA 13.3 software package (license AXA905I-
924220FAACD-N).

Research results and their discussion.

The development and scientific substantiation of a
comprehensive scoring approach to assessing the pro-
fessional adaptation of UAS operators is an essential
step toward improving the reliability of the “human-ma-
chine” system. The specific nature of the professional
activity of UAS operators requires the stability of psycho-
physiological responses under conditions of pronounced
neuro-emotional strain [13]. Therefore, the introduction

of an integrated indicator of professional adaptation
makes it possible to move beyond the analysis of indi-
vidual, often fragmented parameters toward a holistic
profile of a specialist, thereby significantly improving the
accuracy of predicting professional fitness. Such a com-
prehensive assessment can serve as an effective tool for
objectifying the processes of selection and monitoring
of operators’ functional status, ultimately contributing
to the reduction of risks of emergency situations asso-
ciated with the human factor. The application of a dif-
ferentiated approach also ensures the standardization
of psychophysiological assessment results, making them
clearer for practical use in expert decision-making re-
garding the admission of specialists to perform opera-
tional duties.

The use of an integrated indicator makes it possi-
ble to overcome the limitations associated with incon-
sistent individual indicators by taking into account the
compensatory capacities of the organism and ensuring
high prognostic accuracy regarding the reliability of UAS
operators’ performance under extreme conditions. For
this purpose, it is advisable to apply an approach to
the development of an integrated indicator that is both
informative and practical for real-world application.
Therefore, the identification of three distinct profiles
of professional adaptation represents a scientifically
substantiated approach based on the principle of opti-
mal differentiation. Moreover, the use of a three-level
structure is methodologically more appropriate than
more detailed classifications (5-10 profiles), as the latter
tend to blur the boundaries between categories and re-
duce the statistical reliability of the observed differenc-
es. From a pragmatic perspective, a three-component
profile model is also the most appropriate for expert
decision-making, as it clearly distinguishes UAS oper-
ators with “stable professional adaptation,” “strained
professional adaptation” requiring corrective measures,
and a profile of “professional maladaptation,” in which
excluding a candidate from performing assigned tasks
helps minimize the likelihood of accidents caused by the
human factor.

Thus, cluster analysis using the k-means method
identified three profiles of professional adaptation
among UAS operators: a profile of stable professional
adaptation (“1”), a profile of strained professional adap-
tation (“2”), and a profile of professional maladaptation
(“3”). The results are presented in table 1.

Analysis of the study results made it possible to iden-
tify specific characteristics of each of the three distinct
profiles of professional adaptation among UAS operators
aged <40 years, as confirmed by statistically significant
inter-profile differences in psychophysiological parame-
ters. It was established that the parameters of SVMR, SD-
SVMR, CVMR, SD-CVMR, number of tasks in the FMNP
test (FMNP-N), and time of correct responses in the
short-term visual memory task (VM-CR) demonstrate
a consistent deterioration in functional status from the
profile of stable professional adaptation to the profile
of professional maladaptation. This pattern is manifest-
ed by an increase in information processing time and a
decrease in reaction stability, while the success rate of
task performance correspondingly declines. At the same
time, the remaining psychophysiological parameters
demonstrate heterogeneous patterns of change, indicat-
ing the multiplicity of adaptation mechanisms and the
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involvement of various compensatory resources of the
organism depending on the operator’s level of profes-
sional fitness.

A comparative analysis of the profiles of stable and
strained professional adaptation among UAS operators
revealed a statistically significant advantage of operators
in Profile 1 in terms of the FMNP, SNP, and FMNP-N pa-
rameters (p<0.001). Operators in Profile 1 demonstrate
higher levels of sensorimotor integration, whereas op-
erators in Profile 2 exhibit slower central information
processing mechanisms and reduced mobility of the
nervous system involved in the psychophysiological reg-
ulation of operator performance. In addition, operators
in Profile 2 showed a tendency toward an improvement
in the CFFF index (p=0.055). Such an increase in the la-
bility of neural processes may be interpreted as a mani-
festation of compensatory activation of the central ner-
vous system aimed at maintaining an adequate level of
performance under conditions of progressive functional
strain.

When comparing the profiles of strained profession-
al adaptation and professional maladaptation among
UAS operators, a pronounced deterioration in the psy-
chophysiological state of the latter was observed. Sta-
tistically significant differences were identified for the
following parameters: SVMR, CVMR, standard devia-
tion of complex visual-motor reaction time (SD-CVMR),
FMNP, SNP, advance reaction time to a moving object
(RMO-A), ACT, correct response time in the spatial ori-
entation task (SO-CR) (p<0.001), delay reaction time to
a moving object (RMO-D) (p<0.01), and critical flicker
fusion frequency (CFFF) (p<0.05). Such dynamics indi-
cate a marked decrease in the speed and stability of sen-
sorimotor reactions, as well as slower decision-making
under conditions of maladaptation. At the same time,
30% of the analysed parameters in Profile 3 were sig-
nificantly better than those observed in Profile 2 (FMNP,
SNP, and RMO-A). This paradoxical finding may indicate
a transition of the organism to a stage of inadequate
hypermobilization, in which the operator performs op-
erational tasks at the limit of exhaustion. Under such
conditions, inhibitory control decreases, and behaviour
becomes more impulsive, preventing the operator from
adequately assessing the situation.This finding confirms
the critical instability of the fu nctional state and the
high probability of a sudden deterioration in the quality
of professional performance when the workload chang-
es. Under such conditions, task execution by such an op-
erator becomes potentially hazardous and economically
risky due to the increased likelihood of erroneous ac-
tions in non-standard situations. In addition, operators
in Profile 2 showed a tendency toward an improvement
in the SD-SVMR parameter (p=0.071) and a deteriora-
tion in VM-CR (p=0.054) and VM-IR (p=0.079), indicating
signs of cognitive resource depletion while maintaining
the pace of sensorimotor reactions. In contrast, in Pro-
file 3, such changes appear to result from compensatory
disinhibition of neural processes.

The most pronounced contrast was observed be-
tween the profiles of stable professional adaptation and
professional maladaptation, where statistically signif-
icant differences were identified for almost all psycho-
physiological parameters at the level of p<0.001 (SVMR,
CVMR, SD-CVMR, FMNP, SNP, FMNP-N, CAT, and SO-
CR), p<0.01 (RMO-A), and p<0.05 (SD-SVMR, RMO-A,

Table 1 - Profiles of Professional Adaptation
in Unmanned Aerial System Operators

Aged <40 Years (M £ m)

Psychophysiological Profiles of Professional Adaptation
Parameters “1” (n=93) | “2”(n=53) | “3” (n=38)
CFFF, Hz 46.4+0.4 45.2+0.5 47.0£0.6"
SVMR, ms 263.1+2.9°°° | 268.8+3.1 | 291.8+3.4™"
SD-SVMR, ms 21.1+0.9° 22.0+1.2 25.3%#1.3
CVMR, ms 392.1+4.2°°° | 401.4+3.7 | 458.6+4.6™""
SD-CVMR, ms 63.1+1.8°°° 65.9+2.4 86.3+4.0"""
FMNP, ms 303.9+2.1°°° | 370.4+3.3***| 329.8+5.2"™"
SNP, ms 385.042.7°°° |460.5+3.4%** | 420.745.1"""
FMNP-N, count 210.241.5°°° | 193.743.6*** | 190.9+2.2
RMO-A, ms 40.7+2.8° 45.2+2.7 28.613.6™"
RMO-D, ms 51.4+2.5°° 49.1+3.4 72.147.6™
ACT, s 310.247.7°°° | 308.7+11.2 [390.8+11.5""
SO-CR, s 9.84£0.5°°° 8.9+0.5 14.8+1.2""
SO-IR, s 7.9+0.9 6.7+0.7 8.2+1.2
VM-CR, s 10.6+0.3° 11.0+0.3 12.1+0.4
VM-IR, s 9.0+0.7 8.2+1.2 11.9+1.7

Notes: *** — statistically significant differences in the mean values
of indicators between the profiles of stable professional adaptation
(“1”) and strained professional adaptation (“2”) according to Student’s
t-test at p<0.001; *, ™", ™" — statistically significant differences in the
mean values of indicators between the profiles of strained professional
adaptation (“2”) and professional maladaptation (“3”) according to

Student’s t-test at p<0.05, p<0.01, and p<0.001, respectively; °, °°,

— statistically significant differences in the mean values of indicators
between the profiles of stable professional adaptation (“1”) and
professional maladaptation (“3”) according to Student’s t-test at
p<0.05, p<0.01, and p<0.001, respectively.

and VM-CR). Profile 1 represents a benchmark of high
adaptation with minimal temporal variability, based on
high sensorimotor stability and preserved cognitive re-
serve, whereas Profile 3 demonstrates pronounced signs
of systemic deterioration. It should also be noted that
8.33% of the analysed parameters in operators in Profile
3 were significantly better than those observed in Profile
1 (RMO-A). This finding further confirms that, against
the background of a general slowing of reactions, lo-
calized areas of abnormal (“mosaic”) hypermobilization
may occur. This pattern indicates exhaustion of the lim-
its of psychophysiological regulation, whereby external
stimulation no longer results in productive performance
but instead provokes uncontrolled impulsive responses,
thereby substantially increasing operational risk. In ad-
dition, operators in Profile 3 showed a tendency toward
deterioration in the VM-IR parameter (p=0.062), indi-
cating depletion of cognitive reserve and an inability to
maintain effective self-control mechanisms.

In light of the obtained results, investigating the
patterns underlying the formation of professional ad-
aptation profiles from an age-related perspective is of
considerable scientific interest. It is generally assumed
that aging is accompanied by a restructuring of psycho-
physiological regulation mechanisms [14], manifested in
decreased natural lability, a gradual slowing of sensorim-
otor responses, a reduction in working memory capaci-
ty, and increased variability in the temporal parameters
of professional performance. In experienced specialists,
however, these changes are often compensated by accu-
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Table 2 - Profiles of Professional Adaptation in Unmanned Aerial System

Operators Aged 240 Years, Me (10th-90th percentiles)

A comparative analysis of the
profiles of stable and strained

Notes: *, ¥** — statistically significant differences between the profiles of stable (1) and strained
(2) professional adaptation according to the Mann—Whitney U test at p<0.05 and p<0.001,
respectively; ¥, ** — statistically significant differences between the profiles of strained professional
adaptation (2) and professional maladaptation (3) according to the Mann—Whitney U test at
— statistically significant differences between the profiles
of stable professional adaptation (1) and professional maladaptation (3) according to the Mann—

o 0o ooo

p<0.05 and p<0.01, respectively; °,

Whitney U test at p<0.05, p<0.01, and p<0.001, respectively.

mulated professional experience, strategic thinking, and
optimization of operational strategies. Nevertheless, the
question of whether a similar three-component struc-
ture of professional adaptation profiles is preserved
among UAS operators aged 240 years remains open. The
professional adaptation profiles of UAS operators aged
>40 years are presented in table 2.

Analysis of the psychophysiological parameters of
UAS operators aged 240 years also confirmed the pres-
ence of three similar profiles of professional adaptation,
the specificity of which is objectively supported by the
identified statistical heterogeneity of inter-profile in-
dicators. As in the younger age group, operators aged
>40 years demonstrate differentiated dynamics of the
analysed parameters: some indicators show a consis-
tent deterioration in the functional state from the pro-
file of stable professional adaptation to the profile of
professional maladaptation, whereas others exhibit
heterogeneous patterns of change, indicating a more
complex structure of compensatory mechanisms. The
parameters reflecting the progressive deterioration of
the operators’ functional state include SVMR, SD-SVMR,
CVMR, RMO-A, ACT, and SO-CR. These findings indicate
a gradual slowing of cognitive information processing
and a reduced speed of its execution which, combined
with decreased accuracy of temporal prediction, leads
to a substantial decline in the reliability of operator
performance. At the same time, the heterogeneous
dynamics of the remaining parameters indicate a
complex restructuring of regulatory mechanisms, in
which accumulated experience and professional skills
attempt to compensate for physiological exhaustion,
creating a heterogeneous pattern of psychophysiological
regulation of professional performance.

Psychophysiological Profiles of Professional Adaptation prOfes.SIO.?,al adaptztlon revealfed
Parameters o P o a  significant  advantage or
17 (n=18) 2” (n=11) 3” (n=5) ; ' :
operators in Profile 1 in terms of
CFFF, Hz 43.0 (40.3-54.3) 45.6 (41.3-49.5) 45.0(42.5-46.8) | CVMR, FMNP, SNP, and FMNP-N
SVMR, ms 279.5(249.0-328.0) | 293.0 (261.0-311.0) | 325.0(253.0-367.0) | (p<0.001), as well as SD-CVMR
SD-SVMR, ms 17.3 (10.0-49.7)° 28.0(17.6-37.2) 387 (18.0-60.0) | and SO-CR (p<0.05). Operators
- - in Profile 1 demonstrate higher
CVMR, ms 412.5 (354.0-476.0)" | 483.0 (458.0-496.0)*** | 488.0 (468.0-488.0) | |avels of sensorimotor integration,
SD-CVMR, ms 54.9 (35.8-93.5) 70.8 (60.3-121.6)* 38.3(38.3-108.3) | whereas operators in the strained
FMNP, ms 291.5 (248.0-340.0)° | 393.0 (157.0-417.0)*** | 351.0 (297.0-372.0)" | @daptation profile exhibit a slowing
SNP, ms 377.3 (345.5-441.6)° | 479.4 (453.1-531.2)*** |432.0 (393.5-458.2) | ©f central information-processing
mechanisms, reduced reaction
oo %k %k .y

FMNP-N, count 207.5 (183.0-244.0)°° | 173.0 (161.0-180.0) 178.0 (149.0-198.0) | tability, and decreased accuracy
RMO-A, ms 32.5(0.0-56.0)°° 29.0 (0.0-95.0) 81.0(52.0-92.0) | of spatial orientation, indicating
RMO-D, ms 68.0 (49.0-94.0) 65.0 (42.0-89.0) 64.0 (8.0-100.0) | signs of depletion of functional
reserves. At the same time, a

ACT, s 298.5 (237.0-407.0)°°°|  337.0 (317.0-384.0) |521.0 (416.0-659.0)"" TR
tendency toward deterioration was
SO-CR, s 11.0 (4.0-17.0) 11.0 (8.0-21.0) 21.0(19.0-27.0) | opserved for the ACT parameter
SO-IR, s 0.5 (0.0-10.0)° 9.0 (0.0-24.0)* 32.0(0.0-35.0) (p=0.056), indicating the onset of
VM-CR, s 11.5 (8.0-15.0) 10.0 (8.0-14.0) 11.0(10.0-17.0) | destabilization of cognitive control
VMR 5.0(0.0-17.0 5.0 (4.0-30.0 0.0 (0.0-10.0 and confirming the compensatory
R, S -0(0.0-17.0) -0(4.0-30.0) 0(0.0-10.0) nature of this state, in which

performance is maintained through
increased internal effort on the part
of the operator.

When comparing the profiles
of strained professional adaptation
and professional maladaptation
among UAS operators, a specific transformation of their
psychophysiological state was observed. Statistically
significant differences were identified for the following
parameters: ACT (p<0.01), FMNP, SNP, and RMO-A
(p<0.05). Such dynamics indicate a selective decline in
cognitive control and difficulties in maintaining attention
under conditions of maladaptation. At the same time,
50% of the informative parameters (FMNP and SNP)
show significantly worse values among operators
in Profile 2, whereas in operators in Profile 3 these
indicators paradoxically improve. This pattern suggests
a transition of the organism to a stage of inadequate
hypermobilization, in which the pace of activity, despite
the depletion of functional reserves, is maintained
through disinhibition of nervous processes. It may be
assumed that this reflects a breakdown of compensatory
mechanisms and a transition of the system to a lower,
less effective level of regulation. As a result, actions
become more impulsive and the risk of errors in non-
standard situations increases, making the operator’s
performance potentially hazardous due to the loss of
an adequate assessment of the situation. At the same
time, operators in Profile 3 showed a tendency toward
deterioration in the parameters of SVMR (p=0.099),
SD-SVMR (p=0.061), and RMO-A (p=0.078). Unlike the
pattern observed for endurance, in these parameters
operators in the maladaptation group demonstrate
consistently worse results compared with operators
in Profile 2. This indicates a progressive depletion of
the basic neurodynamic resource which, against the
background of reduced cognitive self-control, increases
the risk of emergency situations under conditions of
prolonged operational workload.
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Figure 1 — Universal psychophysiological parameters of professional adaptation in unmanned aerial system (UAS) operators
(a, ¢, e — age <40 years; b, d, f — age 240 years).

The most pronounced contrast was observed be-
tween the profiles of stable professional adaptation and
professional maladaptation, where statistically signifi-
cant deterioration was identified for most psychophys-
iological parameters at the level of p<0.001 (ACT), p <
0.01 (CVMR, FMNP-N, RMO-A, and SO-CR), and p<0.05
(SD-SVMR, FMNP, SNP, and SO-IR). Profile 1 represents

a benchmark of functional stability, whereas Profile 3
demonstrates signs of systemic deterioration. The ma-
jority of these parameters in operators in Profile 3 show
significantly worse values compared with operators in
Profile 1, indicating an extreme depletion of psychophys-
iological limits. This pattern indicates the inability of the
organism to provide effective compensatory respons-
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es, transforming operator performance into a state of
persistent risk of emergency situations due to a critical
reduction in response speed and accuracy. At the same
time, a tendency toward deterioration in the SVMR pa-
rameter was observed (p = 0.068), which further con-
firms the depletion of basic neurodynamic properties
and the inability to maintain effective self-control under
conditions of maladaptation.

Thus, the three-level model of professional
adaptation profiles for UAS operators aged <40 and
>40 years can be considered robust, as it integrates
markers of progressive deterioration in the functional
state with heterogeneous effects of compensatory
mobilization. The identified inter-profile differences in
psychophysiological status make it possible not only to
differentiate the current performance of operators but
also to objectively assess their professional reliability
and the risk of erroneous actions under critical
operational conditions of unmanned systems. Despite
the similarity of the identified profiles, their internal
structural organization demonstrates fundamental
differences determined by age-related factors. Among
UAS operators aged <40 years, adaptation is primarily
based on neurodynamic resources, whereas the shift
in functional state toward the profile of professional
maladaptation exhibits a pronounced character, driven
by the depletion of the speed-related and energetic
capacities of the central nervous system while the
cognitive domain remains relatively stable. In contrast,
among UAS operators aged 240 years, the emphasis
shifts toward cognitive strategies and sensory control,
where the deficit of natural neurodynamic resources
characteristic of this age group is compensated by
the mobilization of accumulated experience. Such a
divergence of adaptive strategies substantiates the
implementation of differentiated scoring models for
assessing the professional suitability of UAS operators
depending on age.

Subsequently, aone-way analysis of variance (ANOVA)
was applied to determine the statistical significance of
each psychophysiological parameter reflecting the level
of professional adaptation of operators. The universal
psychophysiological parameters of  professional
adaptation in UAS operators are presented in figure 1.

A comparative analysis of universal
psychophysiological parameters of professional
adaptation confirms the preservation of a three-level
structure in both age categories. A common pattern
is the nearly linear deterioration of key sensorimotor
indicators from the profile of stable professional
adaptation to the profile of professional maladaptation.
Statistically significant changes in both age groups were
observed for the parameters SVMR, SD-SVMR, and
CVMR, which allowed these indicators to be identified
as universal markers of the functional state of UAS
operators regardless of age.

Analysis of the dynamics of SVMR reaction time
revealed a gradual increase in reaction latency in
both age categories of UAS operators. The pattern of
changes in SVMR latency indicates that age-related
factors represent a key determinant of the decline in
sensorimotor response speed, which is reflected in an
overall increase in the parameter values even under
conditions of stable adaptation (fig. 1b). In the younger
age group (fig. 1a), the differentiation of profiles is

highly significant (p=0.000001) and demonstrates a
near-linear increase in SVMR from Profile 1 (263.1+2.9
ms) to Profile 3 (291.8%3.4 ms). A similar transformation
is observed among operators in the older age group,
but with a characteristic prolongation of sensorimotor
reaction time: from 281.4+7.1 ms in operators in Profile
1t0323.6+19.3 ms in operators in Profile 3 (p=0.02912).
The high sensitivity of the SVMR parameter among
operators in the younger age group makes it a strong
marker of professional adaptation.

The analysis of the stability of nervous processes
using the SD-SVMR parameter confirmed its role as a key
marker of operator mobilization readiness. In both age
categories, a clear differentiation was observed: minimal
instability among operators in Profile 1 and a substantial
increase among operators in Profile 3. In the younger age
group (fig. 1c), this indicator demonstrates a moderate
increase from Profile 1 (21.1+0.9 ms) to Profile 3
(25.3+1.3 ms; p=0.04122). However, among operators in
the older age group (fig. 1d), a pronounced inter-profile
divergence in values was observed: from 22.9+3.2 ms
in operators in Profile 1 to 42.4+2.9 ms in the state of
professional maladaptation (p=0.02346). Such a sharp
increase in the SD-SVMR parameter among operators
in Profile 3 indicates a profound disorganization of
neurodynamic processes, which critically reduces
operator reliability during task performance.

Analysis of the dynamics of CVMR latency revealed
a specific age-related transformation of the multimodal
speed-related mechanisms underlying  operator
performance. Among operators in the younger age
group, the parameters of Profile 1 (392.1+4.2 ms) and
Profile 2 (401.4+3.7 ms) remain relatively stable and
close in value, indicating a preserved ability for rapid
signal differentiation even under conditions of strained
professional adaptation (fig. 1e). Operators in Profile
3 are characterized by a pronounced deterioration of
the CVMR parameter to 458.6+4.6 ms (p=0.00001),
indicating a state of profound maladaptation. In
contrast, among operators in the older age group (fig.
1f), a substantial shift in functional balance is observed:
the values for Profile 2 (480.5+7.0 ms) show a marked
deviation from those of Profile 1 (419.2+10.2 ms) and
progressively approach the critical values characteristic
of Profile 3 (481.6+14.1 ms). This change in the pattern
of inter-profile differences (p=0.00006) indicates
gradual shifts in neurodynamic mechanisms, whereby
maintaining a high speed of decision-making becomes
increasingly difficult with age, leading to a gradual
blurring of the boundary between strained adaptation
and maladaptation.

Thus, the identified features indicate a fundamental
change in age-dependent mechanisms of performance
maintenance. Among operators in the younger age
group, the state of strained professional adaptation is
based on an active compensatory strategy that allows
the maintenance of high speed and stability of reactions.
In contrast, among operators in the older age group, a
similar state is associated with a passive strategy —
namely, a strategy of exhaustion —in which the reliability
of operator performance is maintained through excessive
functional strain and destabilization of neurodynamic
processes. This divergence of compensatory mechanisms
indicates that behind the apparently stable external
performance of experienced operators lies a critical
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Figure 2 — Unique psychophysiological parameters of professional adaptation of unmanned aerial system operators aged <40 years.

depletion of reserve capacities, which significantly
increases the risk of sudden performance failure under
demanding operational conditions.

Along with the identification of universal markers
demonstrating near-linear dynamics in both age
groups, unique markers specific to each group were
also identified. The presence of such markers confirms
the divergence of individual strategies of professional
adaptation among operators depending on age. The
unique psychophysiological parameters of professional
adaptation in UAS operators aged <40 years are
presented in figure 2.

Further analysis revealed a number of unique mark-
ers specific to operators in the younger age group. The
parameters SD-CVMR, FMNP-N, and VM-CR demon-
strated a statistically significant pattern close to linear.
The identification of these indicators suggests that adap-
tation processes in operators aged <40 years are largely
based on high stability of the sensorimotor system and
rapid information processing.

The variability of the SD-CVMR parameter in the
younger age group of operators is characterized by a
highly significant increase (p=0.000001) from Profile 1
(63.1+1.8 ms) and Profile 2 (65.9%2.4 ms) to Profile 3
(86.3+4.0 ms), indicating a sharp destabilization of neu-
rodynamic processes under conditions of maladaptation

(fig. 2a). A similarly highly significant trend (p=0.000001)
was observed for the amount of processed information
(FMNP-N parameter), where a marked decrease in the
number of completed tasks was recorded from Pro-
file 1 (210.2+1.5) to Profile 2 (193.7+3.6) and Profile 3
(190.942.2), indicating exhaustion of the speed-related
reserves of the activity-support system (fig. 2b). The
pattern of the VM-CR parameter (fig. 2c) also confirms
a gradual decline in the efficiency of cognitive process-
es in the younger age group (p=0.03753), which is re-
flected in a linear increase in response time from Pro-
file 1 (10.6+0.3 s) and Profile 2 (11.0+0.3 s) to Profile 3
(12.1+£0.4 s).

The unique psychophysiological parameters of
professional adaptation in UAS operators aged 240 years
are presented in figure 3.

The next stage of the analysis made it possible to
identify a range of unique markers specific to the older
age group. The following parameters demonstrated sta-
tistically significant dynamics close to a linear pattern:
RMO-A, ACT, and SO-CR. The identification of these pa-
rameters indicates that adaptation processes in experi-
enced operators are largely based on cognitive compen-
satory strategies and the ability to predict operational
outcomes.
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Figure 3 — Unique psychophysiological parameters of professional adaptation in unmanned aerial system operators aged 240 years.

The dynamics of the RMO-A parameter in repre-
sentatives of the older age group indicate a gradual
decrease in the accuracy of reaction prediction from
Profile 1 (30.4+5.0 ms) and Profile 2 (36.5+11.2 ms) to
Profile 3 (72.617.7 ms), indicating a significant deterio-
ration in predictive functions in a state of maladaptation
(p=0.01553) (fig. 3a).

A highly significant change (p=0.000001) was ob-
served in the ACT parameter (fig. 3b), where a pro-
nounced slowdown in cognitive information processing
was recorded from Profile 1 (308.7+14.5 s) and Profile
2 (342.8+14.0 s) to Profile 3 (522.0£39.2 s). A simi-
lar pattern of changes with high statistical significance
(p=0.0005) was also observed for the SO-CR parameter
(fig. 3c), where a pronounced slowdown in response
time was recorded from Profile 1 (10.8+1.2 s) and Profile
2 (12.2£1.5 s) to Profile 3 (21.4+1.5s).

Thus, the generalization of the obtained data indi-
cates a pronounced divergence of marker parameters
depending on age. While maladaptation in operators of
the younger age group leads to the disruption of basic
neurodynamic stability, in representatives of the older
age group it primarily affects complex cognitive strate-
gies. This specificity reflects a shift in the compensatory
mechanisms of operators — from reliance on the natu-
ral psychophysiological reserve in individuals aged <40
years to the use of accumulated professional experience

and predictive strategies in specialists aged >40 years.
The mosaic nature of the changes reflects different lev-
els of physiological stress on the body, where the deple-
tion of specific resources becomes a critical indicator of
the manifestation of professional maladjustment.

The identification of a system of universal and unique
markers made it possible to move from a descriptive
model to the development of predictive tools. The use
of stepwise discriminant analysis allowed the most in-
formative parameters to be transformed into a mathe-
matically grounded system of comprehensive scoring.
This approach ensures high accuracy in differentiating
the professional suitability of UAS operators through
ranking: the minimum total score corresponds to Pro-
file 1 (stable professional adaptation), while its increase
indicates a functional shift toward Profile 2 (tense pro-
fessional adaptation) and Profile 3 (professional malad-
aptation). The proposed system transforms the research
results into a differentiated scoring matrix for expert
decision-making, taking into account age-related char-
acteristics of UAS operators.

A comprehensive assessment of professional adap-
tation in UAS operators aged <40 years was performed
using discriminant models, which are represented by the
following score profile equations:

Profile 1 (<40) = -327.71 + 3.66-CFFF - 0.18:SD-SVMR -
0.02:RMO-D + 1.78-VM-CR - 0.03-VM-IR + 0.45-SVMR +
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0.04-SD-CVMR + 0.06-RMO-A + 0.05-FMNP + 0.05-ACT +
0.73-SO-CR + 0.31-:CVMR + 0.49-SNP;

Profile 2 (<40) = -374.86 + 3.52-CFFF - 0.23-SD-SVMR -

0.03-RMO-D + 1.70-VM-CR - 0.12-VM-IR + 0.45-:SVMR +

0.02-SD-CVMR + 0.08-RMO-A + 0.12-FMNP + 0.05-ACT +
0.66-:SO-CR + 0.32:CVMR + 0.56-SNP;

Profile 3 (<40) = -398.47 + 3.68-CFFF - 0.13-SD-SVMR +

0.005-RMO-D + 2.07-VM-CR + 0.04-VM-IR + 0.49-SVMR

+0.10-SD-CVMR + 0.02-RMO-A + 0.05-FMNP + 0.07-ACT
+1.04-SO-CR + 0.37-CVMR + 0.52-SNP.

A comprehensive assessment of professional adap-
tation in UAS operators aged 240 years was performed
using similar discriminant models represented by score
profile equations.

Profile 1 (240) = -417.64 - 0.02-SD-CVMR - 0.46-VM-IR
+1.62-FMNP-N - 0.31-RMO-A + 0.30-SO-CR - 0.17-SO-
IR +0.67-CVMR - 0.04-ACT + 0.81-FMNP;

Profile 2 (240) = -477.84 + 0.03-SD-CVMR - 0.40-VM-IR
+ 1.55-FMNP-N - 0.32-RMO-A + 0.19-SO-CR - 0.19-S0-
IR+ 0.74-CVMR - 0.04-ACT + 0.92-FMNP;

Profile 3 (240) = -461.25 - 0.07-SD-CVMR - 0.84-VM-IR
+ 1.45-FMNP-N - 0.18-RMO-A + 1.06-SO-CR + 0.24-SO-
IR+ 0.76:CVMR + 0.05-ACT + 0.75-FMNP.

To identify the operator’s professional adaptation
profile, individual values of psychophysiological
parameters should be substituted into the corresponding
models, taking into account the operator’s age. The final
classification is determined by the highest value obtained
among all score profiles. Verification of the proposed
approach confirmed its high diagnostic efficiency: the
proportion of correctly classified cases when applying
the discriminant scoring rules for operators aged <40
years reached 98.4%, whereas for operators aged >40
years the method demonstrated absolute diagnostic
accuracy (100%).

A parallel analysis of the architecture of the resulting
models revealed a clear selectivity of markers depending
on age-related factors. Among the 15 proposed
parameters, the scoring system for operators aged
<40 years is more extensive and includes 13 predictors
(86.7%), whereas for operators aged =40 vyears it
focuses on only the nine most significant indicators
(60.0%). The logic underlying
the formation of the diagnostic
complex for operators aged

one unique indicator, FMNP-N, was excluded from the
calculation due to its excessive correlation with FMNP,
whereas in operators aged 240 years the basic universal
indicators (SVMR and SD-SVMR) lose their diagnostic
significance. This can be logically explained by the
dominance of established cognitive strategies, which
reduce the dependence of performance success on
elementary reaction speed, thus confirming a change in
the internal structure of the adaptation process.

A separate aspect reflected in the professionally
important psychophysiological qualities of UAS operators
is the constant influence of a specific “remote stress”,
which becomes a significant trigger for the development
of somatic disorders. Systematic psychoemotional
strain characteristic of this type of activity leads to the
emergence and progression of stress-related diseases,
primarily affecting the digestive and circulatory systems
[13]. Therefore, to identify the relationship between the
level of professional adaptation and the health status
of UAS operators, the structure of the prevalence of
major pathological conditions was analysed across the
identified profiles in both age categories. These data are
presented in table 3.

The data presented in the table 3 allow for the as-
sessment of the level of psychophysiological strain and
the identification of clinical markers accompanying the
transformation of functioning from a profile of stable
professional adaptation to a profile of professional mal-
adaptation. The verification performed indicates a sig-
nificant decrease in the proportion of practically healthy
operators as the professional adaptation profile deteri-
orates in both age categories. In particular, among rep-
resentatives of the younger age group, the proportion
of healthy operators significantly decreases from 23.7%
in profile 1 to 7.9% in profile 3 (p=0.0369). In contrast,
among representatives of the older age group, the health
reserve is almost completely depleted: the proportion of
healthy individuals in profile 1 is only 5.6%, while in the
state of maladaptation it reaches zero. A sharp change
in the prevalence of stress-related diseases of the circu-
latory system among operators of the older age group
is noteworthy: while this pathology is absent among
representatives of profile 1, its prevalence increases to
60.0% among representatives of profile 3 (p=0.0004).
This indicates a decrease in the adaptive potential of the
cardiovascular system and represents a direct conse-
guence of remote stress in experienced operators.

Thus, the results of the study confirm that
maintaining the effectiveness of UAS operators under

Table 3 — Characteristics of the health status of UAS operators across
professional adaptation profiles, taking into account age-related

differences, %

<40 vyears is characterized by
the preservation of all universal
markers, indicating their leading
role in ensuring adaptation at

a younger age. In contrast, in

<40 years old 240 years old
State of health «1» «2» «3» «1» «2» «3»
(n=93) | (n=53) | (n=38) [ (n=18) | (n=11) | (n=5)
Healthy 23.7 26.4 7.9% 5.6 0.0 0.0

operators aged 240 years, unique
markers predominate, suggesting

Stress-related diseases of the digestive

a qualitative restructuring of the
functional system. In addition,

a distinct pattern is observed

7.5 11.3 131 44.4 45.4 20.0
system
Stress-related diseases of the circulatory 258 | 208 | 316 0.0 18.2 |60 0%**
system
Degenerative-dystrophic diseases 43.0 | 41.5 | 474 | 50.0 | 36.4 20.0

in the process of mathematical

Notes: *, *** — statistical significance of the difference in percentages between the profiles of stable

elimination of the scoring models: professional adaptation “1” and professional maladaptation “3”, according to Student’s t-test, at the
among operators aged <40 years, levels of p<0.05 and p<0.001, respectively.
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conditions of strained professional adaptation and
professional maladaptation is achieved through different
compensatory mechanisms determined by age-specific
factors. The obtained results regarding the decisive role
of self-control functions and information processing
speed are consistent with findings reported in previous
studies [15]. The authors have established that cognitive
psychophysiological indicators enable inexperienced
operators to acquire piloting skills in the shortest
possible time, demonstrating a level of performance
approaching that of experienced professionals. An
additional factor facilitating rapid adaptation to the
demands of the modern digital environment is prior
experience interacting with virtual gaming environments.
In particular, studies [16] demonstrate that cognitive
skills acquired through video games can be successfully
integrated into the field of UAS operation, significantly
improving decision-making speed compared with
individuals without such experience.

The research results described above justify the
need for a differentiated approach to supporting the
professional activities of UAS operators. For specialists
with a stable professional adaptation profile, the priority
is the implementation of measures aimed at preserving
functional reserves, including regular monitoring and
psychophysiological recovery sessions to prevent
occupational burnout. For representatives of the strained
professional adaptation profile, medical efforts should
be focused on correcting functional limitations through
the implementation of biofeedback methods to stabilise
reactions and optimise work schedules. For operators
with a professional maladaptation profile, temporary
suspension from flight duties, intensive medical and
psychological rehabilitation, and pharmacological
treatment are required. The implementation of such
a system of preventive measures has a significant
economic impact, as it substantially reduces the risk of
losing costly equipment due to the human factor and
minimises the costs associated with long-term treatment
and retraining of scarce personnel. The preservation of
human capital and technical resources through timely
forecasting of professional adaptation states is a key
factor in enhancing the overall combat readiness of the
Defence Forces of Ukraine.

Conclusions.

1. A three-level model of professional adaptation
profiles for UAS operators has been developed and
substantiated, integrating neurodynamic and cognitive

DOI 10.29254/2077-4214-2026-1-180-343-364
YAK 613.693:159.944.4:159.922.6

markers of work capacity. Fundamental differences in
the architecture of adaptation processes depending
on age category were identified, which necessitates
a differentiated approach to assessing operators’
professional reliability.

2. A number of universal and unique markers of
professional adaptation were identified, demonstrating
a shift in strategies for maintaining the performance
of UAS operators across different age categories: from
reliance on neurodynamic reserves in operators aged <40
years to the predominance of cognitive compensatory
strategies in operators aged 240 years. It was established
that the state of maladaptation in younger operators is
associated with the disruption of sensorimotor stability,
whereas in experienced specialists it is related to the
depletion of complex predictive mechanisms and
cognitive control.

3. Equations for scoring profiles were developed
as a prognostic tool with high diagnostic classification
accuracy (98.4-100%). The selectivity of diagnostic
parameters depending on age was established: the
scoring model for operators aged <40 years is based
on an extended system of 13 predictors, whereas for
operators aged 240 years the model is optimised to the
9 most significant indicators, which allows for a more
objective expert decision-making process.

4. A direct relationship between the level of
professional adaptation and the health status of
operators was established. It was found that among
specialists of the older age group, the main clinical
indicator of professional maladaptation is a critical
increase in the prevalence of stress-related diseases of
the circulatory system (up to 60.0%), which confirms the
depletion of the adaptive potential of the cardiovascular
system as a result of prolonged remote stress.

Prospects for further research.

A detailed investigation of the impact of stress-relat-
ed diseases on the professionally important psychophys-
iological qualities of UAS operators within the frame-
work of professional adaptation profiles will enable the
development of individualized preventive programmes
and psychophysiological training schemes aimed at sta-
bilising the somatic state and preserving the function-
al reserves of these specialists. The implementation of
such approaches will contribute to extending the profes-
sional longevity of operators and will provide additional
economic benefits by minimising the loss of human and
technical resources.
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bolioge 3acmocysaHHA BAC 06ymoentoe HeobxiOHicms po3pobKu MmoYyHUX mMemodie OoyiHKU adanmauii
onepamopise 00 eKcmpemasnbHUX HasaHmMaxeHb., Mema 00CniOHeHHA M0sA920€ 8 HAYKO8OMY 0OrpyHMyeaHHi
nioxodie 0o KomnnaekcHoi 6aneHOi ouiHKU nepebizy npodeciliHoi adanmauii onepamopie BAC ma nepesipka ii
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iHpopmamusHocmi 05149 hopmy8aHHA npogpinie npogheciliHoi npudamHocmi 3 ypaxy8aHHAM 8iKy. [l 00cA2HEHHSA
nocmaeneHoi memu Ha 6a3i BMKL LIP 6ynu nposedeHi ncuxogizionoziyHi obcmexeHHA 218 onepamopis
BAC. ObcmexceHHA BUKOHY8as0Cb 3a OOMNOMO200 MPO2PAMHO-ANAPAMHO20 KOMIAEKCYy 0714 MNposedeHHsA
ncuxogpizionoziyHux docniomceHs «[NOU-2». ObrpyHmMosaHo mpupisHesy Mooesnb npoinie npogpeciliHoi adanmauii
onepamopie BAC: cmilikoi npogpeciliHoi adanmauii, HanpyxeHoi npogeciliHoi adanmayii ma npogpecitiHoi
dezadanmayii. BcmaHosneHo, w0 opaaHizayilinHa cmpykmypa npogpeciliHoi adanmayii 00KOpiHHO 3MIHHOEMbCA
3a1exHo 8i0 8iKy: onepamopu sikom <40 poKie NoKknadaromeca Ha HelipoOuHamiYHuli pezeps ma CeHCOMOMOpHY
cmabinbHicms, modi sk onepamopu sikom 240 pOKi8 8UKOPUCMOBYHOMb KOZHIMUBHI KOMMIEeHCamopHi cmpameaii.
Po3pobeHo 8UCOKOMOYHI npoeHoCMuYHi modeni (98,4-100%), onmumizosaHi 3a KinbKicmto rnpedukmopis 045
pi3HuXx sikosux epyn (13 ma 9 8idnosidHo). osedeHo npamuli 38’A30K Mixc 0e3a0anmayietro ma cmaHom 300p0oe6’si:
y onepamopie cmapwoi 8ikogoi kamezopii mpusanuli «ducmaHyiliHuli cmpec» NPOBOKYE Kpumu4He 3p0CMAHHSA
30X80pt08AHbL OpP2aHi8 Kposoobicy. OmpumaHi pezynemamu 00380a70mb 06’ekKmu8isysamu eKcriepmHi pilueHHA

ma snposadumu dugepeHryitiosaHuli nioxio 0o oyiHKu npogeciliHoi HadiliHocmi onepamopis bAC.

Knrouosi cnoea: onepamopu besninomrux agiayiliHux cucmem, npogpecitiHo saxcausi ncuxogpizionoziyHi akocmi,
npogini npodeciliHoi adanmauii, npoecHocmu4Hi modesni 6an6HOI OUiHKU, acoyiliosaHi 3i cmpecom 30X80PHBAHHA.
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acouinoBaHMxX 3i CTPECOM 3aXBOPOBaHb Ha Ncuxodisio-
JIOTiYHUIA CTaH opraHi3my BilicbKoBoC/y»K60BL,iB 36poi-
HUX Cun YKpaiHM Ta KOMMAEKCHa OuiHKa ebeKTUBHOCTI
HaZaHHA peabiniTauiliHoi Jonomoru», Homep AeprKas-
HOi peecTpauy,ii 0124U000652.

Bcryn.

CyyacHMI eTan pO3BUTKY BOEHHOIO MWCTELTBA
XapaKTEPU3YETbCA [AOKOPIHHOK 3MIHOK Napagaurmu
BeAEeHHs 6OMOBUX Aii, Ae KAYOBY PO/b Bigirpae Tex-
HonoriyHe AomiHyBaHHA. Ocobamnse micue y Uil TpaH-
chopmalii nocigatoTb 6e3niNOTHI aBiaLiliHi KomneKcu
Ta poboTM30BaHi cMcTeMM, ePEKTUBHICTb 3aCTOCYBAHHA
AKMX besnocepeaHbOo 3a1eXKNUTb Big NpodeciiHoi niaro-
TOBKM OMNepaTopiB Ta iHTerpau,ii iHTeNeKTyaibHUX pilleHb
y npouecu ynpasniHHa [1]. CTBopeHe HOpMATUBHe nose
nepLIoro y CBiTi OKPeMoro poay cun y cknagi 36poiHmx
Cun YKpaiHW He Auwe NeriTumisayBano 3f4ilACHeHy Tex-
HO/IOTIYHY TpaHchopMmaL,ito, ane 1 3aknano pyHAaMeHT
ONA nepexofy Bif4, CUTYaTMBHOrO 3aCTOCYBaHHA aBTO-
HOMHMX 3ac0biB A0 LiNiCHOT BOEHHOI cTpaTerii, cnpsamo-
BaHOI Ha macwwTabHy poboTum3aLito 6oMoBMxX NpoLLeciB Ta
MiHiMmi3aLito pM3mKKiB ana ocobosoro cknaay [2].

Be3snpeueneHTHe MacwTabyBaHHA BUKOPWUCTAHHA
6e3ninoTHMX aBiauiliHux cuctem (BAC) € KaTanisatopom
BMpileHHA Npobaemu «toacbKoro GakTopa» B JaHOMY
KOHTeKcTi. OnepaTop BAC cborogHi — Le daxiseup, SKUi
npautoe Ha mexKi NcMxodi3ioNoriYHNX MOXKNNBOCTEN, e
XUBHI pilleHHA BUMIPHOETLCA HE NiMLIe BTPATOK A0pO-
roBapTiCHOI TEXHIKM, @ 1 ycnixom 6oMoBMX onepauin Ta
XUTTAM ocoboBoro cknaay [3].

Mpobnema npodeciiHoi npuAaTHOCTI TpaauuUiiHO
pO3rNAfAETbCA Yepe3 Mnpu3My afanTaliHOro NOTeH-
uiany ocobucrtocti [4]. MpoTe cneundika npodecinHoi
pianbHocTi onepatopis BAC cyTTeBO Bigpi3HAETLCA Bifg
XapaKTepHux ocobnuBocTelt pobotn nboTyumka. Adocni-
[OKEeHHA BKa3yloTb Ha popmyBaHHA y Lji€i KaTeropii da-
XiBLiB 0COBAMBOro TMMY «AMUCTaHUIMHOrO cTpecy», Lo
XapaKTepu3yeTbca crneumndivHicTio, ae ctaTuyHe abo
OVMHAaMIYHE HaBaHTaXKeHHA MOEAHYETbCA 3 MCUXOEMO-
LiMHUM nepeHanpyeHHAM [5]. Y KOHTEKCTi TpMBanoro
BnMBY 6oMoBOro ctpecy ocobamnBoi rocTpotTu HabyBsae
NMUTAHHA acoLiMOBaHUX 3i CTPECOM 3axXBOPHOBaHb, AKi
CTalOTb NATOTEHETUYHUM NiAIPYHTAM ANA AEeKOMMEHCa-

Lii npodeciiHO BaKNMBUX NcUXodi3ionoriyHnx akocTemn
[6].

Monpu 3HaYHy KinbKicTb pobiT, NPUCBAYEHNX NCUXO-
JIOFiYHOMY CynpoBoAy BilACbKOBOC/Y*KOO0BLiB, NMUTAHHA
06’ekTuBI3aLii nepebiry npodeciiHoi aganTauii onepa-
TopiB BAC 3a/MWAETLCA AUCKYCIMHUM. ICHYIOYi MmeToan-
KM YaCTO CNMPAOTbCA Ha AKICHI MOKA3HWUKM pe3ybTaTmB-
HOCTI AiANbHOCTI, KOTPI, AK CBIAYMTb NPAKTUKA, MOXYTb
6yTV TMMYaCOBO KOMMEHCOBaHI 32 paxyHOK HaZMipHOro
BOJIbOBOTO 3YCUANSA, L0 He Bigobparkae peasbHUI cTaH
dYHKUiOHanbHMX pe3epBiB opraHiamy [7-9]. Tomy cbo-
rofHi icHye roctpa notpeba y po3pobui Ta HayKoBomy
06rpyHTYBaHHI KOMMEKCHOT 6anbHOT OLiHKK, fKa 6 40-
3BO/IMNA iHTErpyBaTU PO3pi3HEHI MOKa3HUKM ncuxodisi-
ONOFIYHOrO CTaHy B EAMHY MPOTrHOCTUYHY moaenb. Oco-
6/1MBOro0 3HaYEeHHA HabyBa€E MOLYK YYTIMBUX MapPKepIB,
o 34aTHI AndepeHLitoBaTK piBHI aganTauii Ha paHHixX
eTtanax, A0 MOMEHTY PO3BUTKY KJIHIYHO BUPaAXKEHUX
dopm npodecitHoi gerpagauji abo nNcMxocomaTUUHUX
posnagis [10].

Merta gocnigKeHHs.

HaykoBe 06rpyHTyBaHHA MiAXOAiB 40 KOMMAEKCHOT
6asbHOI OLHKM ocobamnBocTel nepebiry npodecinHoi
apanTauii onepatopis BAC Ta nepesipka ii iHbopmaTns-
HocTi ans popmyBaHHA npodinis BUCOKOI npodecifHoi
nNpMAATHOCTI 3 ypaxyBaHHAM BiKOBUX 0CO6MBOCTEN.

O6’eKT i meTOoaU AOCNIAKEHHA.

[nsa pgocarHeHHs noctasneHoi meTu Ha 6asi Biaai-
NeHHA ncuxodisionorii Ta ncuxonorii BiicbkoBo-meamy-
HOTO KAiHiYHOro ueHTpy LleHTpanbHoro perioHy (BMKL,
LP) 6ynu npoBeaeHi ncuxodisionoriyHi obctexkeHHs 218
onepatopis BAC , B8 Tomy uncni 184 onepaTtopu Bikom
<40 pokis Ta 34 onepaTtopu Bikom 240 poOKiB, NPOTArOM
nepioay NPOXoAXKEeHHA CTaLiOHAPHOI NiKAPCbKO-N1bOTHOT
eKCMepTU3N 3 ypaxyBaHHAM ix cTaHy 340pos’s. ObcTe-
YXEHHA BMKOHYBANOCb 33 AOMOMOrOl NporpamHo-ana-
paTHOro KOMMNAEeKcy ANnA nposeaeHHA ncuxodisiono-
riyHux pocnigxeHb «MN®OU-2» [11], 3apeecTpoBaHoro B
peecTpi ocib, BignNoBigaNbHMX 33 BBEAEHHA MEAUYHUX
BUPO6IB, aKTUBHUX MeANYHUX BMPODBIB, AKi iMnnaHTy-
10Tb, Ta MeAUYHUX BUPOBIB ANA AiarHOCTMKM in vitro B
06ir Ne 5850 MiHicTepcTBa OXOPOHM 340p0B’A YKpaiHu.
OpraHisauis Ta meToan obcTexkeHb Bynn po3pobneHi
Ha OCHOBIi TEOPETUYHMX Ta MPAKTUYHMX nigxoais [12].
Mig yac npoBefeHHA KOMNNEKCHUX NCUXodi3ioNnoriyHnx
06CTeXKEHb PEECTPYBANIMCL HACTYMHI MOKA3HWUKKU: KpK-
TUYHA YacToTa 3AuTTa MepexTiHb (KY3M) Ha 3eneHuit
KONip; NaTEHTHWUI Nepiog, NPOCTOi 30pOBO-MOTOPHOI pe-
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akuii (M3MP), cepegHe KBagpaTuyHe BiaxuneHHa N3MP
(ckBM3MP); naTeHTHMIA Nepioa, cKNaAHOi 30pOBO-MOTOP-
Hoi peakuii (C3MP), cepeaHe KBagpaTUUHE BiAXUIEHHA
C3MP (ckBC3MP); dyHKLUiOHaNbHa PyXAMBICTb HepBoO-
Bux npouecis (PPHM), cuna HepsoBuMx npouecis (CHM),
KinbKicTb 3aBaaHb npu gocnigskeHHi GMHMN (k3PMHN);
YyacoBi napameTpu peakuii Ha pyxomuii 06’ekt (PPO),
BMKOHAHHA 3aBAaHHA Ha KoOHUeHTpauito ysarn (KY),
NnpocTopoBoro opieHTyBaHHA (MO) Ta KOPOTKOYACHOI 30-
poBoi nam’sTi (K3M) —yac BunepeaskeHHs (4BPPO) Ta 3a-
nisHeHHs (43PPO) PPO; 3aTpayeHuin Yac Ha BUKOHAHHA
3aBaaHHA Ha KY (34KY); yac sipHoi (4BBMO) Ta nomua-
KoBOi BKaziBku (unslMO) B MO; yac sipHOi (uBBK3MM) Ta
nomuakosoi Bignosiai (unsK3M) npu aocnigxkeHHi K3M
TOLLO.

CTaTUCTMYHMI aHani3 gaHmx 6yno npoBeaeHo 3a Ao-
NMOMOTOI0 KIAaCTEPHOTO, AUCKPUMIHAHTHOIO Ta OAHOAK-
TOPHOrO AUCMNEPCIMHOro aHani3y, a TaKoXK MeToAiB Bapi-
aujiiHOi Ta HenapameTpUYHoi (Kputepii U MaHHa-YiTHi)
CTaTUCTUKKM MakeTy nporpam STATISTICA 13.3 (niueHsin
AXA9051924220FAACD-N).

Pe3ynbTatv gocnigyKeHHA Ta ix 06roBopeHHs.

Po3pobka Ta HayKkoBe OOrPYHTYBAHHA METOAMKM
KOMMJIEKCHOT 6anbHOI OLiHKM npodeciiHoi aganTauii
onepaTopiB BAC € HeObXiAHMM KPOKOM A/1A NiABULLEHHA
HaginHocTi QYHKLIOHYBAaHHA CUCTEMWU «tOAMHA — Tex-
Hika». Cneumdika npodeciliHoi AianbHOCTI onepaTopis
BAC Bumarae ctabinbHocTi NncnxodisionoriyHmx peakuin
B YMOBax HEPBOBO-EMOLMHOro nepeHanpyxeHHa [13].
Tomy BNpOBaZKeHHSA iHTerpasbHOro NoKasHMKa npode-
CiMHOI aganTau,ii LO3BONAE BifiNTM Big aHanisy okpemmx,
4aCcTO PO3PI3HEHUX NAapamMeTpiB, HAa KOPUCTb LiAiCHOro
noptpeTta ¢axiBuA, WO 3HAYHO MiABULLYE TOYHICTb Npo-
rHo3y ioro npodeciiHoi NpMaaTHOCTI. Taka KOMMNaeK-
CHa OLHKa MOK/IMKaHa CTaTW Ai€EBUM iHCTPYMEHTOM ANA
06’eKTUBI3aLii npouecy Biabopy Ta MOHITOPUHTY DYHKL-
OHa/IbHOTO CTaHYy OMNepaTopiB, WO B KiHLEBOMY pe3y/b-
TaTi cnpuAe MiHiMi3auii pU3MKiB BUHUKHEHHA aBapilHNX
CUTYaLil, 3yMOBNEHUX NOACBKMM daKTOpom. Bukopwu-
CTaHHA gudepeHuiioBaHoro niaxoay 3abesnedye yHi-
¢iKkauito pe3ynbraTis NcMxodisioNoriyHOro o6CcTeKEHHS,
pobnsyum iX 3p03yMiNMMM AR MPAKTUYHOIO 3aCTOCYBaAH-
HA Nig, Yac NPUIAHATTA eKCNepTHMX pilleHb Woao Aonyc-
Ky daxiBLiB A0 BUKOHAHHA 3aBAaHb 3@ MPU3HAYEHHAM.

BWMKOPWCTaHHA iHTErpasbHOro MOKa3HUKA HaAae
MOM/MBICTb HiBenoBaTM npobnemy cynepevMBoCTi
NOOANHOKMX iIHAMKATOPIB 3 BPaXyBaHHAM KOMMEHCATop-
HUX MOMNMBOCTEWN OpraHiamy Ta 3abe3neyntn BUCOKY
MPOrHOCTUYHY TOYHICTb LLOAO HafilHOCTI poboTn one-
patopa BAC B eKcTpemanbHMX ymoBax. [nAa Luboro BapTo
3acTocyBaTV Takui Niaxig Ao GopmyBaHHA iHTerpasabHo-
ro MOKa3HMKa, Wo byae WiHHUM Ta 3pyYHUM B MPAKTUY-
HOMY 3acTOCyBaHHi. TOMy BMOKpEMJIEHHA came TPbOX
npoginis npodeciinHoi aganTauii € HaykoBo 06rpyHTO-
BaHMM KPOKOM, W0 6a3yeTbCA HA NPUHLMMI ONTUMasb-
Hoi andepeHuiauii. NMpuyomy BUbip came TpupiBHEBOT
CTPYKTYPU € METOAONOrNYHO AOUiNbHIWMM 33 6inbLu
ApOo6HI kKnacudikauii (5-10 npodinis), OCKINbKM OCTaHHi
Npu3BOAATb A0 PO3MMBAHHA MEX MiX KaTeropiamu ta
3HUMEHHA CTAaTUCTUYHOI AOCTOBIPHOCTI BiAMIHHOCTEN.
3 nparmatMYyHOro nornsay, TPMKOMMOHEHTHa MoAeNb
npodinis € HaMbINbLW AOUINBHOW0 i A41A NPUAHATTA eKc-
NepTHUX pilleHb, OCKI/IbKM YiTKO PO3MENKOBYE oneparo-
pis BAC 3i «cTiliKoto npodeciiiHo afanTauieo», «Ha-
npy*eHow npodeciiHow aganTauielo», Wo notpebye

KOPeKLiMHUX 3axoais, Ta npodinb «npodeciiHoi age3a-
AanTauii», ge BiAXWNEHHA KaHAMAATYPU Bif, BUKOHAHHA
3aBfaHb 33 NPU3HAYEHHAM MiHIMI3ye MMOBIPHICTb aBa-
PiIHUX CUTYaLi, CIPUYMHEHUX NHOACBKUM GaKTOPOM.

TakKMM YMHOM, LUNAXOM 3aCTOCYBAHHA KNAaCTePHOro
aHanisy metoaom k-cepefHix 6yno sugineHo 3 npodini
npodecitHo aganTauii onepaTtopis BAC: npodinb cTii-
Koi npodeciiHoi aganTauii — «1», Npodinb Hanpy»,eHoi
npodeciiHoi aganTauii — «2» Ta npodinb npodeciiHoi
aesapantauii — «3». [aHa iHpopmauia 3Hanwna Bigo-
bparkeHHA B Tabauui 1.

AHaniz pes3ynbTaTiB AOCNIAMKEHHA O03BONMB ifeH-
TMoikyBaTH cneumdiuHi 0cobANBOCTI KOXKHOFO 3 TPbOX
BMOKpemaeHux npodinis npodecitHoi apganTauii one-
paTopiB BAC Bikom <40 poKiB, AKI NiATBEPAXKYETLCA Ha-
ABHICTIO MiXNPODINBHUX CTAaTUCTUYHUX BigMiHHOCTEN
ncuxodisionoriyHmMx napameTpis. BctaHoBNEHO, WO na-
pametpu M3MP, cksM3MP, C3MP, cksC3MP, K3®PHI Ta
4yBBK3I AeMOHCTPYOTb NMOCAiIAOBHE MOripWeHHs QyHK-
LiOHaNbHOro CTaHy Big, npodinto cTinkoi npodecinHoi
apanTauii go npoodinto npodeciiHoi AesaganTay,ii: cno-
CTepiraeTbCcA 3pPOCTAaHHA YaCOBMX BUTPAT Ha 0BPOOGKY
iHpopmau,ii Ta 3HUKEeHHA cTabinbHOCTI peakuin, Toai aK
YCNiWHICTb BUKOHAHHA 3aBAaHb 3a NPM3HAYeHHAM 3aKo-
HOMIPHO 3MeHLYyeTbeA. BogHouac pewTa ncuxodisiono-
rYHUX NapameTpiB AEMOHCTPYE «CTPOKATICTb» 3MiH, O
BKA3Y€ Ha MHOMWHHICTb MeXaHi3miB aganTauii Ta 3any-
YEHHA Pi3HWX KOMMNEHCAaTOPHUX PecypciB OpraHiamy 3a-
JIEXKHO Bif, piBHA NpodeciliHoi NpnaaTHOCTI onepaTopa.

MopiBHANBHWI aHaNi3 Npodinis CTiMKOI Ta HanpyxKe-
Hoi npodeciliHoi aganTauii onepatopis BAC BMABMB CTa-

Tabnunua 1 - Npodini npodeciitHoi aganTauii

oneparopiB 6e3ninoTHUX aBiaLiMnHUX cucTEM

Bikom <40 pokiB, Mtm

Mcuxodisionoriyni Mpodini npodeciiHoi aganTauii
napameTpu «1» (n=93) | «2»(n=53) | «3» (n=38)
KY3M, Iy 46.4+0.4 45.2+0.5 47.0+0.6"
M3MP, mc 263.1+2.9°°°| 268.8+3.1 |291.8+3.4™"
ckBlM3MP, mc 21.1+0.9° 22.0£1.2 25.3+1.3
C3MP, mc 392.1+4.2°°° | 401.443.7 | 458.614.6""
ckBC3MP, mc 63.1+1.8°°° 65.9+2.4 86.3+4.0""
®PHMN, mc 303.942.1°°° | 370.4+3.3%** | 329.8+5.2"""
CHN, mc 385.0+2.7°°° | 460.5+3.4%** | 420.7+5.1"""
K3®DPHI, Kinbkicms | 210.2+1.5°°° [ 193.7+3.6*** | 190.9+2.2
4BPPO, mc 40.7+2.8° 45.2£2.7 28.6%3.6™"
43PPO, mc 51.4+2.5°° 49.1+3.4 72.147.6™
34KY, ¢ 310.2£7.7°°° | 308.7£11.2 |390.8+11.5"""
48O, ¢ 9.8+0.5°°° 8.9%0.5 14.8+1.2™"
4nslo, ¢ 7.9+0.9 6.7+0.7 8.2+1.2
4sBK3N, ¢ 10.6%0.3° 11.0£0.3 12.1+0.4
4ynsK3M, ¢ 9.00.7 8.2+1.2 11.9+1.7

Mpumitku: *** — 10CcTOBIPHICTb Pi3HULI CEpeaHiX 3HaYeHb NOKA3HUKIB
MiXK npodinamu cTilikoi «1» Ta HanpyXeHoi «2» npodeciinHoi agan-
Tauji 3a KpuTepiem t-CTblogeHTa BUM3HaYa€eTbCa Ha pisHi p<0,001; ", ™",
“** — QOCTOBIPHICTb PI3HULI CepeaHix 3Ha4YeHb MOKA3HMKIB MiXK Mpo-
dinamu HanpyeHoi npodeciiiHoi aganTauii «2» Ta npodeciiHoi ae-
3apanTauii «3» 3a KpuTtepiem t-CTblogeHTa BiANOBIAHO BM3HAYAETLCA
Ha piBHi p<0,05, p<0,01 Ta p<0,001; °, °°, °°° — LOCTOBIPHICTb Pi3HML
cepegHix 3HayeHb NOKa3HMKIB MiX Npodinamu cTinkoi npodeciinHoi
afanTauii «1» Ta npodeciiHoi gesaganTauii «3» 3a Kputepiem t-CTbto-
AEeHTa BiANOBIAHO BM3HAYa€eTbCA Ha piBHi p<0,05, p<0,01 Ta p<0,001.
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TUCTMYHO 3HauyLLly nepeBary NpeacTaBHUKIB npodinto
«1» 3a napametpamu ®PHM, CHIM Ta k3®PHI (p<0,001).
Tak, onepaTtopu Npodinto «1» AEMOHCTPYIOTb BULLY CEH-
COMOTOPHY iHTerpauito, Toai AK cepen NpeAcCTaBHUKIB
npodinto «2» cnoCcTepiraeTbca CNOBIIbHEHHA LLEeHTPab-
HUX MEeXaHi3miB nepepobKn iHpopmaLii Ta 3HUKEHHA
MObi/IbHOCTi HEPBOBOI CUCTEMM B OpraHisauii ncuxodi-
3ionoriyHoro 3abesneyeHHsA onepaToPCbKOi AisNbHOCTI.
Kpim Toro, y onepatopis npodinto «2» 3adpikcoBaHO TeH-
OEHLi0 00 MOKpaleHHA noKasHuKka KY3M (p=0,055).
Take nigBuLeHHsA nabinbHOCTI HepBOBMX MpOLECB
MOKe pOo3rnAafaTMCA AK NPOAB KOMMEHCATOPHOI aKTu-
BaLii LLeHTPasibHOI HEPBOBOI CUCTEMM, CNPAMOBAHOI Ha
NiATPMMAHHA HANEXHOro PiBHA Npaue3aaTHOCTI B yMO-
Bax Nporpecyyoro GyHKLIiOHAaNbHOTO HAaNPYKEeHHS.
Mpwu 3icTaBneHHi Npodinis HanpyxeHoi npodecinHol
apanTauii Ta npodeciiHoi ae3apanTauii onepatopis BAC
BUABNEHO NMOOKY AecTpyKuito ncmuxodisionoriyHoro
CTaHy OCTaHHiX. CTaTUCTUYHO 3HauyLW,i BiAMIHHOCTI 3a-
¢dikcoBaHoO 3a HacTynHMMK napameTtpamu: N3MP, C3MP,
ckBC3MP, ®PHI, CHIM, yBPPO, 3uKY, usBlNO (p<0,001),
u3POO (p<0,01), K4Y3M (p<0,05). MNopibHa AuHamika
BKA3YyE Ha BMpPAXKEHEe 3HUKEHHS LWBMAKOCTI Ta cTabifb-
HOCTi CEHCOMOTOPHMX PeaKLiili, @ TAKOXK YNOBiIbHEHHAM
NPUIXHATTA pilleHb Yy CTaHi ge3aganTauii. BoaHoyac 30%
i3 3a3HayeHMX nNapameTpiB y nNpeacTaBHMKIB npodinto
«3» € AOCTOBIPHO KpaLMMK NOPIBHAHO 3 onepaTopamm
npodinto «2» (PPHM, CHM, 4BPPO). TakMii napaaoKcaib-
HWI pPe3ynbTaT MOXKe CBIAYMTU NPO nepexis opraHismy
0O cTagji HeaaeKsaTHOI rinepmobinisauii, Konn onepa-
TOP BUKOHYE CNyKOOBi 3aBAAHHA HA FPAaHUYHOMY BUIC-
Ha*KeHHi, Ae BTPAYaETbCA KOHTPO/Ib Haj, ra/ibMyBaHHAM,
Ta NOYMHAE AiATU iIMNYNbCUBHO, HE
BCTUrAlOYM pPeanbHO OLIHUTU CU-
Tyauito. 3a3HayeHe MiATBEPANKYE
KPUTUYHY HecTabinbHicTb (yHKL-

ckBC3MP, ®PHM, CHM, k3®PHM, 34KY, usBIMO), p<0,01
(43PPO) Ta p<0,05 (ckBM3MP, yBPPO, usBK3MM). Mpo-
binb «1» BUCTYNae eTanoHOM BWMCOKOI afanTOBAHOCTI
3 MiHiManbHOK YaCOBOK BapiaTUBHICTIO, WO 6a3yeTb-
CA Ha BWUCOKI CEHCOMOTOpPHIl cTabinbHOCTI Ta 36epe-
KEHOMY KOTHITMBHOMY pe3epBi, Toai AK npodinb «3»
OEMOHCTPYE BMpPaXKeHi O03HaKU CUCTEMHOI OeCTpyKu,ii.
BapTo 3a3HaumTtH, Wwo 8,33% i3 3a3HaYeHMX NnapameTpis
y NpeacTaBHUKIB Npodinto «3» € AOCTOBIPHO Kpalmmm
nopiBHAHO 3 onepatopamu npoodinto «1» (4uBPPO). Taka
0Co6MBICTb NNLLE NiATBEPAKYE TON PaKT, WO Ha TAi 3a-
ra/IbHOroO YNoOBiIbHEHHA pPeaKLii BUHUKAIOTb OCEPEeSKHN
aHoMasnbHoi (Mo3aiuHoi) rinepmobinisauii. Le ceigunTb
npo BUYepnaHHA NimiTiB ncmuxodisionoriyHoro 3abesne-
YeHHs, e byab-AKa 30BHIHA CTUMYAALIA NPU3BOANUTD
He A0 NPOAYKTMBHOI Mpayi, a A0 HEKOHTPONbOBAHOIO
iMMNY/IbCMBHOMO pearyBaHHsA, WO KPUTUYHO MiABULLYE
aBapiiHi pusunkn. Kpim Toro, y onepartopis npodisto «3»
3adikcoBaHO TeHAEeHUjl [0 noripweHHA napameTpa
uneK3MM (p=0,062), W0 BKA3ye Ha BUCHAXKEHHS KOTHITUB-
HOro pesepBy Ta HECMPOMOKHICTb NiATPUMYBATU edek-
TMBHI MeXaHi3MM CAaMOKOHTPOIO.

3 ornAafy Ha OTPMMaHI pe3ynbTaTh, BarOMOro HayKo-
BOro iHTepecy HabyBa€ A0CNiAKEHHA 3aKOHOMIpPHOCTEN
bopmyBaHHsA npodinis npodeciliHoi aganTauii y Bikoso-
My acnekKTi. BBaxa€eTbcs, LLO 3 BiKOM BigbyBaeTbca nepe-
6ypoBa mexaHi3amiB ncuxodisionoriyHoi perynsauii [14] 3i
3HUNKEHHAM MPUPOAHOI NabinbHOCTI, NOCTYNOBUM yno-
Bi/IbHEHHAM LWBUAKOCTI CEHCOMOTOPHOIO pearyBaHHA,
3BY)XEHHAM 06’emy onepatMBHOI Mam’ATi Ta 3pOCTaH-
HAM BapiaTMBHOCTI YacoBMX MapameTpiB npodeciiHoi
AianbHoOCTI. Y goceigvyeHux ¢axiBUiB Taki 3MiHM YacTo

Tabauus 2 — Mpoddini npodeciiHoi aganTauii onepatopis
6e3ninoTHUX aBiauiliHUX cuctem Bikom 240 pokis, Me

(nepuyeHmunvHi mexi — 10-90%)

OHa/NIbHOTO CTaHy Ta BUCOKY MMO- . A
McuxodizionorivHi

Mpooini npodeciHoi agantauii

BIpHIC.Tb pal‘l'l"?BOfO . I'IOFIpLLI'eHHﬂ napameTpu «1» (n=18) «2» (n=11) «3» (n=5)
AKocTi npodeciliHoi AianbHOCTI Npu
3MiHi poGoqoro HaBaHTAXeHHA, WO K43M, Iy 43.0 (40.3-54.3) 45.6 (41.3-49.5) 45.0 (42.5-46.8)
pobuTb BMKOHAHHA MOCTABAEHO- | 3MP, mc 279.5 (249.0-328.0) | 293.0 (261.0-311.0) | 325.0 (253.0-367.0)
ro 3aBAaHHAM TakiM ONEPATOROM | unsnp yc 17.3 (10.0-49.7)° 28.0(17.6-37.2) 38.7 (18.0-60.0)
NOTEHLMHO aBapiiHMM Ta eKOHo-
MIYHO PM3MKOBaHUM uepes Buco- | C3MP,mc 412.5 (354.0-476.0)°° | 483.0 (458.0-496.0)*** | 488.0 (468.0-488.0)
Ky MMOBIPHICTb MOMWAKOBUX AN Y |cksC3MP, Mc 54.9 (35.8-93.5) 70.8 (60.3-121.6)* 38.3(38.3-108.3)
MO3AWTATHWX CUTYaLAX. KpiM TOTO, | qppm e 291.5 (248.0-340.0)° | 393.0 (157.0-417.0)*** | 351.0 (297.0-372.0)"
y onepaTopis npoodinto «2» 3adik- -
CHIM, mc 377.3(345.5-441.6)° | 479.4 (453.1-531.2)*** [432.0 (393.5-458.2)

COBaHO TEHAEHLj0 A0 MOKpaLLeH-
HA napametpa cBklM3PM (p=0,071)
Ta noripweHHa u4BBK3M (p=0,054)

48PPO, Mc 32.5(0.0-56.0)°° 29.0 (0.0-95.0) 81.0 (52.0-92.0)
i unBK3M (p=0,079), BKasyto4M Ha
O3HAKN  BUCHAMENNS  KorHiTHBHO. |13PPOMC 68.0 (49.0-94.0) 65.0 (42.0-89.0) 64.0 (8.0-100.0)
ro pecypcy npv yTpumanHi temny |3u4KY, c 298.5 (237.0-407.0)°°°| 337.0(317.0-384.0) |521.0 (416.0-659.0)""
CEeHCOMOTOPHWX peakuii, ToAi AK Y |ugsno, ¢ 11.0 (4.0-17.0)°° 11.0 (8.0-21.0) 21.0 (19.0-27.0)"
npogini «3» Taki 3miHM € Hacaiakom =0T 0.5(0.0-10.0)° 9.0 (0.0-24.0)* 32.0 (0.0-35.0)
KOMMEHCATOPHOro  PO3raibMoBY-
BaHHA HEPBOBMX NPOLIECIB. usBK3M, ¢ 11.5 (8.0-15.0) 10.0 (8.0-14.0) 11.0 (10.0-17.0)

Haii6inblu BUPaXXeHWit NPUPOA- | unsK3M, ¢ 6.0 (0.0-17.0) 6.0 (4.0-30.0) 0.0 (0.0-10.0)

Hill KOHTPACT CMOCTEPIraeTbCss MiXK
npodinamm CcTiikoi npodeciiHoi
aganTtauii Ta npodeciiHoi aesa-
AanTauii, e maie 3a Bcima ncu-
xo®i3ionoriyHMMmn  napameTpamm
3adiKcoBaHO AOCTOBIpHI BiAMIiHHO-
CTi Ha piBHi p<0,001 (M3MP, C3MP,

K3®PHI, KinbKicmoe

207.5 (183.0-244.0)*°

173.0 (161.0-180.0)***

178.0 (149.0-198.0)

Mpumitku: *, *** — nocToBipHICTb Pi3HULL cepeaHiX 3HaYeHb MOKa3HMKIB MiX Npodinamu CcTiliKkoi
«1» Ta Hanpy»KeHoi «2» npodecinHoi aganTauii 33 Kputepiem U MaHHa-YiTHi BignosigHO BU3Ha-
YaeTbCA Ha piBHi p<0,05 Ta p<0,001; ", *" — [OCTOBIPHICTb Pi3HULL CEpeaHiX 3HaYeHb MOKa3HMKIB
Mixk npodinamm HanpyKeHoi npodeciliHoi aganTauii «2» Ta npodeciitiHoi aesaganTauii «3» 3a

Kputepiem U MaHHa-YiTHi BiANOBiAHO BU3HAYa€ETbCA Ha piBHI p<0,05 Ta p<0,01; °,

o oo ooo

— pocro-

BiPHICTb Pi3HMLI cepefHix 3HaYeHb MOKA3HMKIB Mix npodinamu cTikoi npodeciiHoi aganTauii
«1» Ta npodeciiHoi ge3aganTauii «3» 3a Kputepiem U MaHHa-YiTHi BignNoBigHO BU3HAYaAETLCA HA
piBHi p<0,05, p<0,01 Ta p<0,001.

ISSN 2077-4214. Bichuk npo6nem bionorii i megnuunn — 2026 — Bun. 1(180) / Bulletin of problems in biology and medicine — 2026 - Issue 1(180)

https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/

355



KNIHIYHA TA EKCMEPUMEHTAIbHA MEQULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

HiBE/IIOIOTbCA 33 PaxyHOK npodeciiiHOl AocBigYeHOCT,
CTPATeriYHOro MMUCNEHHA Ta ONTMMI3aLIl anropuTmis
poboTu. MpoTe, NuTaHHA 36epexeHHA aHaNoriyHoI TpU-
KOMMOHEHTHOI CTPYKTYpu npodinis npodeciiHoi agan-
Tauii onepatopisa BAC Bikom 240 poOKiB, 3a/MLIAETLCA
BiakpuTum. Mpodini npodecinHoi aganTauii onepartopis
6e3ninoTHMX aBiauiiHMx cuctem Bikom 240 poKiB Hase-
AeHi B Tabnuu,i 2.

AHani3 ncuxodisionoriyHnx napameTpis onepaTopis
BAC Bikom 240 poKiB A03BOAMB TaKOX BepudikyBaTu
Tpu aHanoriyHi npodini npodeciliHoi aganTauii, cneuu-
biYHICTb AKMX 06’ EKTUBHO MiATBEPANKYETHCA BUABNEHOHO
CTAaTUCTUYHOI HEOAHOPIAHICTIO MiXXNPODINbHUX iHAK-
KaTopiB. AIK i B nonepeHil1 BikOBil KaTeropii, y onepaTo-
pis Bikom 240 poKiB cnocTepiraeTbca AndepeHLilioBaHa
LMHAMiKa MOKa3HUKIB: YaCTMHa NapaMeTpiB AEMOHCTPYE
nocnifoBHe MoripweHHs ¢GYHKLiOHAaAbHOrO CTaHy Bif
npodinto crTinKkoi npodeciiHoi aganTtauii Ao npodgdinto
npodeciiHoi aesagantauii, Toai AK pewTa BUABASAE
«CTPOKATICTb» 3MiH, WO BKA3ye Ha iHWY, 6inbl cknagHy
CTPYKTYPY KOMMEHCAaTOpHMX MeXaHi3miB. [lo nepeniky
napameTpiB, AKi BigobparkatoTb NOCNif0BHY Aerpaaalito
dYHKUIOHaNbHOrO cTaHy onepaTopiB Hanexatb: M3MP,
ckBM3MP, C3MP, 4BPPO, 34KY Ta uBBlO. Ue cBiguntb
Npo 3aKOHOMipHEe YNOBiZIbHEHHA KOTHITUBHOI iHbGOpMa-
Lii Ta BTpaTy WBKUAKOCTI Il nepepobku, LWo Ha GOHi 3HK-
YKEHHA TOYHOCTI YacOBOro MPOrHO3yBaHHA MPU3BOAUTL
[0 CYTTEBOTO MafiHHA Ha4iMHOCTI onepaTopcbKoi Aiasb-
HocTi. BogHo4ac mo3aiyHa AMHamiKa pewTn napame-
TPiB CBIAYUTL NPO CKAAAHY NepebynoBy pPerynsTopHUX
MexaHi3MmiB, Ae BiKOBWI A0CBiA Ta NpodeciiHi HaBUYKM
HamaratlTbcA KoMneHcyBaTu Gi3ioNoriyHe BUCHAKEHHS,
CTBOPIOKOYMN HEOAHOPIAHY KapTUHY NcuxodisionoriyHoro
3abe3neyeHHa npodecinHoi AisnbHOCTI.

MopiBHANLHMI aHani3 npodinis CTilAKoi Ta Hanpy-
»KeHoi npodeciliHoi aganTaujii onepatopis BMABMB A0-
CTOBipHY nepeBary npeacTaBHMKIB npodinto «1» 3a
napameTpamu C3MP, ®PHM, CHIM, k3®PHN (p<0,001),
ckBC3MP Ta uBBIO (p<0,05). Onepatopu npodinto «1»
[EMOHCTPYIOTb BULLY CEHCOMOTOPHY iHTerpawito, Toai
AK Yy NpeacTaBHUKIB NPodinto Hanpy»KeHoi aganTtauii
3a(diKCOBAHO YMOBINIbHEHHA LUEHTPA/IbHUX MeXaHi3MiB
06p0obKN iHPpopMaLii, 3HUKEHHA CTabinbHOCTI peakLii
Ta MOripLWeHHA TOYHOCTI NMPOCTOPOBOrO0 OPIEHTYBAHHA,
LLLO CBiAYNTb NPO O3HAKM BUCHAXKEHHA QYHKLIOHAaNbHUX
pe3epsiB. Pazom 3 TMM, 3@ NOKa3HMKOM 34KY 3adikco-
BaHO TeHAeHU0 Ao noripweHHA (p=0,056), W0 BKa3sye
Ha NOYaToK AecTabinisauii KOrHITMBHOrO KOHTPO/IO Ta
niaATBEPAKYE KOMMNEHCATOPHY NPMPOAY LIbOro CTaHy, Ae
edEeKTUBHICTb AifNbHOCTI NIATPUMYETLCA 33 PAXYHOK iH-
TeHcudiKauii BHYTPIiLWHIX 3ycnab onepaTopa.

Mpw 3icTaBneHHi Npodinis HanpyKeHoi npodeciiHoi
aganTauii Ta npodeciliHoi aesaganTauii onepatopis BAC
BUsABNAEHO cneuundiyHy TpaHchopmalito ix ncmxodisio-
NOriYyHOro ctaHy. CTaTUCTUYHO 3HaYyLLi BiAMIHHOCTI 3a-
¢dikcoBaHo 3a napameTpamu: 34KY (p<0,01), ®PHN, CHN
Ta uBBPPO (p<0,05). NoaibHa AnHamika BKa3ye Ha BMbip-
KOBE 3HUMKEHHA KOTHITUBHOrO KOHTPOJIIO Ta TPYAHOLL 3
YTPMMaHHAM yBaru B CTaHi ge3aganTauii. BogHouyac 50%
i3 3a3HauYeHnx iHpopmaTtuBHUx Nnapametpis (PPHM, CHN)
MalOTb AOCTOBIPHO TFipLi 3HAYeHHA cepeg onepaTopis
npodinto «2», ToAi AK y NpeacTaBHUKIB npodinto «3»
BOHMW NapajoKcasbHO MOKPALLytOTbCA. TakUi pesynbrat
CBiguMTb NPO Nepexig opraHiamy Ao cTagii HeageKksaT-
Hoi rinepmobinisauii, KoAn NiATPMMKA TEMNY AiANbHOCTI,

Ha GOHi BUCHaXKeHHA PyHKLiOHaNbHWX pe3epBis, Biady-
BAETbCA Yepes po3raibMOBYBaHHA HEPBOBUX MPOLLECIB.
MosKHa CKasaTtu, Wo BifbYyBaETLCA OCTAaTOUYHUI PO3PUB
KOMMEHCATOPHUX 3B’A3KIB Ta nepexig cMCTEMM Ha HUXK-
UM, MeHLW edeKTUBHUI piBeHb perynsuii. Lie 3ymosntoe
iMNYNbCUBHICTb Al Ta NiABULLYE PU3MK MOMUIOK Yy NO-
3alWTaTHMX cUTyauiax, pobnaum poboTy Takoro daxisua
NOTeHLIMHO aBapiiHO Yepes BTPaTy peasibHOi OLLHKM
cuTyauii. Pasom 3 TMMm, ana onepatopis npodinto «3»
BCTAQHOB/IEHO TEHAEHLiO A0 CTAaTUCTMYHOI 3HAYYLLOCTI
noripweHHa napametpis M3MP (p=0,099), cksl3MP
(p=0,061) Ta uBPPO (p=0,078). Ha BiamiHy Big cutyau,ii 3
BUTPUBAICTIO, 32 LAaHMMM MAapaMeTpPamMm NPeaCcTaBHUKN
rpynu aesaganTalii 4eMOHCTPYTb cTabinbHO ripwi pe-
3y/NbTaTW MOPIBHAHO 3 onepaTtopamu npodinto «2». Lle
BKA3ye Ha Nporpecytoye BUCHaXKeHHA 6a30BOro Henpo-
OVMHaMIYHOro pecypcy, Wo Ha GOHi 3HUMKEHHA KOTHITUB-
HOrO CAaMOKOHTPOJIIO CTBOPIOE NepesyMOBUN O PUSUKY
BMHUKHEHHA aBapiiHMX CMTyalili B yMOBax TPMBAIOro
po6040oro HaBaHTaKEHHS.

Haibinbw BMparkeHW NPUPOAHUIA KOHTPACT Cro-
cTepiraeTbca Mixk npodinamm  cTiikoi npodeciliHoi
aganTauii Ta npodecinHoi aesaganTauii, ae 3a 6inbLwi-
cTio ncuxodisionoriyHmMx napameTpis 3adikcoBaHO A0-
CTOBipHEe MoriplweHHn Ha piBHI p<0,001 (34KY), p<0,01
(C3MP, k3®PHIM, ysPPO, uBBMO) Ta p<0,05 (ckBMN3MP,
®PHM, CHM, unsMNO). Mpodinb «1» BUCTyNnae eTaoHOM
dyHKUioHanbHOT cTabinbHOCTI, ToAl AK Npodinb «3» ae-
MOHCTPYE O3HAKM CUCTeMHOi Aerpagauii. AbcontoTHa
KiNIbKiCTb 3a3HaYe€HMX NapameTpiB y NpeACTaBHUKIB Npo-
binto «3» € 4OCTOBIPHO ripLLOIO NOPIBHAHO 3 ONepaTopa-
Mu npodinto «1», Wo cBiAYNTb NPO rPaHNYHE BUYEPMaH-
HA ncuxodisionoriyHnx nimitie. Taka AMHaAMIKa BKA3ye
Ha HEeCNPOMOXHICTb OpraHiamy A0 6yAb-AKoi NpoayK-
TMBHOI KOMMEHCaLl, Lo TPaHCHOPMYE AiANbHICTb Y CTaH
NepMaHeHTHOrO aBapiliHOTO PU3UKY 4Yepe3 KpUTU4YHe
3HUKEHHA LWBWAKOCTI Ta TOYHOCTI pearyBaHHA. Pasom
3 TMM, 3adikcoBaHa TeHAgeHLiA A0 NoripweHHA napame-
Tpa M3MP (p=0,068), W0 A0AATKOBO MNiATBEPANKYE BUC-
HaXeHHA 6a30BMX HEMPOAMHAMIYHUX BNACTUBOCTEN Ta
HECMPOMOXKHICTb MiATPUMYBATU ePEKTUBHUIMA CaAMOKOH-
TPO/b Y CTaHi Ae3aaanTauii.

TakMM YMHOM, CTBOpPEHa TpWpiBHEBA MoAenb Npo-
o¢iniB npodecitHoi aganTauii onepatopis BAC Bikom
<40 pokis Ta Bikom 240 pOKiB € penpe3eHTaTUBHO,
OCKIi/IbKM iHTErpye MapKepu NocNigOBHOIO NOTipLleHHA
dYHKUiOHaNbHOro cTaHy 3i «CTpoKaTumu» edeKTamu
KomneHcaTopHoi Mobinisauii. BuasneHi mixnpodinbHi
BiAMiIHHOCTI ncmxodisionoriyHoro cratycy A03BOJIAOTb
He Auwe paudbepeHLuitoBaTM MOTOYHY MpaLesfaTHICTb
onepaTopiB, a 1 06’eKTMBHO OLjiHIOBATK iX NpodeciiHy
HaZiMHICTb Ta PU3MKM MOMWIKOBUX LA Y KPUTUYHUX
yMoBax ekcnayaTauii 6e3ninoTHux cuctem. Monpu iaex-
TUYHICTb BUOKPEMAEHUX Npodinis, BHYTPIWHA apXiTek-
Typa ix GopmMyBaHHA MA€E NPUHLMNOBI PO36iXKHOCTI, 3y-
MOB/IEHI BiKOBOW peTepMiHaLieto. Cepen onepaTopis
BAC Bikom <40 pokiB aganTauia 6a3yeTbca Ha Helpoau-
HaMiYHOMY pecypci, Ae 3MmilLeHHs GYHKLiOHANbHO CTaHy
80 npoodinto npodeciliHoi Ae3aganTaLii 4eMOHCTPYE BU-
paXeHUI xapaKTep, 3yMOB/NEHNA BUYEPNAHHAM LWIBUA-
KICHUX Ta EHEepreTMYHUX MOXKIUBOCTEN LLeHTPaNbHOI
HEepPBOBOI CMCTEMW MPU BiAHOCHIMA CTabiNbHOCTI KOTHi-
TMBHOI chepu. Hatomictb y onepatopis BAC Bikom =40
POKiB aKLEHT 3MilLYETbCA Y NIOLMNHY KOTHITUBHUX CTpa-
Teri Ta CEHCOPHOro KOHTPO/Ito, Ae AediunT npupoaHoi
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PucyHoK 1 — YHiBepcanbHi ncuxodisionoriuHi napamertpu npodeciiiHoi aganTtauii onepartopis 6e3ninoTHUX aBiauiiHUX cuctem
(a, B & — Bikom <40 pokiB; 6, r, e — Bikom 240 pokKis).

HeMpoauHaMiKM B Uil BIKOBil KaTeropii HiBentoeTbcA
3a paxyHoK mobinisauii gocsiay. MoaibHa aneepreHuin
CTpaTerii obrpyHTOBYyE BNpoBagKeHHA AudepeHLiio-
BaHWUX BaNbHUX MOZeNen OLiHKM NPUAATHOCTI onepaTo-
piB BAC 3anexHo Big BiKy.

Hapani 6yno 3actocoBaHO OAHOGAKTOPHUI AMC-
nepciiHui aHanis gna sepudikaLii CTaTUCTUYHOI 3Ha-
YYLLOCTi KOXKHOTFO ncuxodisionoriyHoro napamerpa, Wo

OEMOHCTpYE piBeHb npodecinHoi aganTauii onepaTtopis.
YHiBepcanbHi ncuxodisionoriyHi napameTtpu npodecin-
HoT aganTau,ii onepaTtopis BAC 3HaMwWAK BifobpaKkeHHsA
Ha PUCYHKY 1.

MopiBHANBHWIA aHaNi3 yHiBepcanbHMx ncmuxodisiono-
riYHMX NapameTpiB NpodeciiHoT aganTauii NigTBepaXKye
36eperkeHHA TPUPiIBHEBOI CTPYKTypu B 060X BiKOBMX
KaTeropisx. CninbHOK 3aKOHOMIpHiCTIO € 6aM3bKa A0
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NiHIMHOT AMHAMIKa NOTipWEeHHA KAYOBUX CEHCOMOTOP-
HUMX NOKa3HMUKIB Big npodinto cTilikoi npodecinHoi agan-
Tauii o npodinto npodecinHoi aesagantauii. JocTo-
BipHi 3MiHM B 060X BiIKOBMX KaTeropiax 4eMOHCTPYTb
napametpu MN3MP, ckslI3MP T1a C3MP, wo po3sonnao
BUOKPEMMUTHU iX AK yHiBepcanbHi MapKkepun GyHKLioOHaNb-
HOro ctaHy onepartopis BAC, He3anexKHo Big, BiKy.

AHaniz guHamikm nateHTtHoro nepiogy M3MP Bu-
ABMB MOCTYNOBE 3POCTaHHA eKcrno3uLii B 060X BiKOBMX
KaTeropiax onepatopis BAC. XapaKTep 3MiH NaTEHTHOrO
nepioay NM3MP cBigunTb Npo Te, WO BiKOBa AeTepMiHa-
Lia BUCTYNae 6a30BMM YMHHUKOM 3HUMKEHHA LIBUAKO-
CTi CEHCOMOTOPHOTIO pearyBaHHA, AKE NPOABAAETLCA Y
3araZlbHOMy 3POCTaHHi 3HAYeHb MOKA3HWKA HaBiTb Ha
¢doHi cTabinbHoi aganTauii (puc. 16). Y npeacraBHuUKiB
Moioawoi BikoBoi KaTeropii (puc. 1a) gudepeHuiauin
npodinis € BMCOKo3Hauywo (p=0,000001) Ta AEMOH-
CTpye 6/M3bKe [0 NiHIMHOrO MOripWeHHs napameTpa
N3MP Big npooino «1» (263,1+2,9 mc) oo npododinto
«3» (291,813,4 mc). AHanoriyHa TpaHchopmalis cno-
CTepiraeTbca i B onepaTopis CTapLloi BiKOBOi KaTeropii,
npoTe 3 XapaKTepHOK MPOJIOHTALEID CEHCOMOTOPHOI
Bignosigi: Big 281,4t7,1 mc y npeactaBHUKIB npodi-
no «1» go 323,6+19,3 mc y npeacTaBHMKIB npodinto
«3» (p=0,02912). Bucoka uytameictb napametpa MN3MP
cepen MonoALWwoi BiKoBOI KaTeropii onepartopis pobutb
MOro NOTYXHUM MapKepom npodeciiHoi aganTauii.

JocnigrKeHHs cTabinbHOCTIi HepBOBUX MpoOLECiB 3a
napametpom ckeM3MP niaTeBepaunno Moro ponb AK Kto-
4OBOro Mapkepa mobinisauiiHoi roToBHOCTI onepaTtopa.
B 060x BiKOBMX KaTeropisax BCTAaHOBNEHO YiTKy AndepeHr-
Liauito: miHimanbHa HecTabifbHICTb Y MpeacTaBHUKIB
npoodinto «1» Ta ii cyTTeBe 3pocTaHHA y ¢axisLiB Npo-
dinto «3». Y onepaTtopis monoawwoi BikoBoi KaTeropii
(puc. 1B) faHWit iHAEHTUdIKATOP AEMOHCTPYE NOMipHe
BigxuneHHs sig npodinto «1» (21,1+0,9 mc) go npodinto
«3» (25,3+1,3 mc; p=0,04122). HatomicTb cepen npea-
CTaBHUKIB cTapLluoi BikoBoi KaTeropii (puc. 1r) 3adikco-
BaHO CYTTEBY MiXXNpPOdi/fibHY AMBEPreHLit0 3HaY€eHb: Bif,
22,943,2 mc y ¢axisuis npodinto «1» go 42,4+2,9 mcy
cTaHi npodeciiHoi aesagantauii (p=0,02346). Take pi3ke
36iNblLEHHS 3HaYeHb NnapameTpa ckBlM3MP y npeacTas-
HUKiB Npodinto «3» cBig4YMTb NPO MNBOKY Ae3opraHisa-
L0 HEMPOAMHAMIYHUX MPOLECIB, WO KPUTUYHO 3HUKYE
HafiMHiCTb onepaTopa NpY BUKOHAHHI 3aBAaHb 3a Npu-
3HAYEHHAM.

AHani3 gnHamikm nateHTHoro nepiogy C3MP suasus
cneumndiyHy BiKOBY TpaHCPOpMaLio Pi3BHOMOAANbHOMO
WBMUAKICHOTO 3abe3neyeHHA npodeciiHoi AianbHOCTI
onepaTtopiB. Y npeactaBHMKIB MONOALIOI BIKOBOI KaTe-
ropii napametpu npoodinis «1» (392,1+4,2 mc) Ta «2»
(401,443,7 mc) 3anMwWalOTbCA BIAHOCHO CTabifibHUMM
Ta 6AM3bKMMM 332 3HAYEHHAMM, WO CBIAYUTL Mpo 36e-
peeHy 34aTHICTb A0 WwBMAKol audepeHuiauii curHa-
NiB HaBiTb Y CTaHi HanpyxeHoi npodecinHoi aganTay,i
(puc. 1a). Ana npeactaBHUKIB Npodinto «3» xapaKrep-
HOO € rPaHMYHa aerpagadia napametpa C3MP go pisHA
458,6+4,6 mc (p=0,00001), L0 MapKye CTaH rMmbokoi ae-
3aganTauii. HatomicTb y onepaTtopis CTapLloi BiKOBOT Ka-
Teropii (puc. 1e) dikcyeTbea cyTTEBE 3MiLLLEHHS PYHKLO-
Ha/IbHOTO aKLEHTY: NOKa3HUKK npodinto «2» (480,5+7,0
MC) [EeMOHCTPYIOTb BUpPaXKeHy AMCTaHLIO Bif 3HayeHb
npodinto «1» (419,2+10,2 mc) i NOYMHaOTb Nporpecus-
HO HabAMMKaTUCA A0 KPUTUYHMX BigMITOK npodinto «3»
(481,6+14,1 mc). Taka 3miHa KoHirypauii mixknpodinb-

HUX BigMiHHOCTel (p=0,00006) BKasye Ha MNOCTYMOBI
3pYLUEHHA HEWpPOAMHAMIYHUX MEeXaHi3MiB, Ae 3 BiKOM
YTPUMaHHA BMCOKOI WBUAKOCTI NPUIMHATTA pilleHb CTaE
Aefani CKNagHiWwmMm, Wo nNpu3BoaUTb 40 PO3MUBAHHA
MEXi MiXK Hanpy*KeHOo afanTaLi€o Ta Ae3aganTalieto.

TakMm YMHOM, BUABNEHI OCOBNMBOCTI BKasyloTb Ha
NPUHLMMNOBY 3MiHY MEXaHi3MiB NiATPMMKM npauesnat-
HOCTI 3a/1€KHO Bij, BiKy. Y NpeAcTaBHMKIB MONOALWOT Bi-
KOBOI KaTeropii cTaH Hanpy»eHoi npodeciiHoi aganTauii
6a3yeTbCs Ha aKTMBHIN KOMMeHCcATOpHil cTpaterii, Wo
£03BoNA€E 36epiraTm BUCOKY LWBUAKICTb Ta CTabifbHiCTb
peakuilt. HaTomicTb y onepaTopiB cTapLwoi rpynu aHa-
NOTIYHUIA CTaH CYNpPOBOAMKYETHCA MACUBHOM CTPATErier
— CTpaTerielo BUCHAXEHHA, Ae NiATPUMKA HaAiMHOCTI
npodecinHOoI AianbHOCTI BigOyBaETbCA Yepe3 HagMipHe
dYHKUiOHaNnbHe HanpyXeHHs Ta gecTtabinisauio Hel-
poanHamikn. TaKa pPi3HOBEKTOPHICTb KOMMEHCATOPHMUX
MeXaHi3MiB CBiAYMTb, WO 33 CTabiNbHOI 30BHIWIHbLOIO
pe3ynbTAaTUBHICTIO Y A0CBiAYeHUX daxiBLiB CTOITb KpU-
TUYHE BUCHAXKEHHA pe3epBHUX MOMK/IMBOCTEWN, LWLO CyT-
TEBO MiABULLYE PU3MKM PANTOBOI BiAMOBM Y CKAAAHMX
yMOBaXx.

Pasom 3 BMABNAEHHAM YHiBEPCANbHMUX MapKepis i3
611M3bKOIO A0 NiHIMHOT AMHaMiKM a8 060X BIKOBUX rpyn
BLa/10Cb BMOKPEMMTU YHiKabHi, cneumdiuHi mapkepu
ONA KOXKHOI 3 HMX. HaABHICTb TakKMX MapKepis nigrsep-
OXKYE PO3OIKHICTb iHAMBIAYaNbHMX cTpaTerin npode-
CiiHOT afanTauii onepaTopiB B 3aneXHOCTI Bif BIKY.
YHiKanbHi ncuxodisionoriyHi napametpu npodeciiHoi
aganTauii onepartopis BAC Bikom <40 poKiB HaBeAeHi Ha
PUCYHKY 2.

Moaanblwnin aHani3 go3BOAUB iAEHTUDIKYBATU HU3KY
YHIKaNIbHMX MapKepiB, cneundivyHmMx came 414 onepaTo-
piB MmonoaLwoi BiKOBOi KaTeropii. CTaTUCTMYHO 3HAYYLLY
CTPYKTYpPY, 61M3bKY A0 NiHINHOI, NPOAEMOHCTPYBaAn Na-
pameTpu ckBC3MP, k3®PHI Ta uBB3KI1. BuoKpemneHHA
Came LMX NOKA3HMKIB BKA3yeE Ha Te, WO aanTaL,inHi npo-
Lecun y onepaTopis Bikom <40 pokKiB 3HaYHO Mipoto b6a-
3YHOTbCA Ha BUCOKIN CTabisIbHOCTI CEHCOMOTOPHOT cdhepu
Ta WBKUAKOCTI 06pobKM iHpopmaLiji.

BapiaTuBHicTb cTabinbHOCTi napametpa ckBC3MP
Yy MoONoALWiN BiKOBIM KaTeropii onepaTopiB XapaKTe-
PU3YETbCA BMCOKOAOCTOBipHMM (p=0,000001) 3poc-
TaHHAM MOKa3HUKiB Big npodinto «1» (63,1+1,8 mc) Ta
«2» (65,9+2,4 mc) po npodinto «3» (86,3+4,0 mc), wo
CBiAYNTb Npo pi3Ky AecTabinisauito HeMpoAMHAMIYHUX
npoueciB y ctaHi aesaganTauii (puc. 2a). AHanoriyHa
BUCOKogocToBipHa (p=0,000001) auHamika npuTamaHHa
1 obcAary onpauboBaHoi iHbopmauii (napameTp K3DP-
HIM), ae crnocTepiraeTbca CyTTEBE 3HMMKEHHS Ki/IbKOCTI
BMKOHAHMX 3aBAaHb Big npodinto «1» (210,2+1,5) go
npodinto «2» (193,743,6) Ta «3» (190,9+2,2), L0 BKA3ye
Ha BMYEPNaHHA LWBMAKICHUX pe3epBiB cucTemun 3abes-
neyeHHs aianbHocTi (puc. 26). KoHCTpyKLUia napameTtpa
uBB3KI (puc. 2B) TakoXK NiATBEPAXKYE MOCTYrNOBE 3HU-
YKeHHA ePeKTUBHOCTI KOTHITUBHUX MPOLLECIB Y MONOALWOI
BiKOBOI rpynu (p=0,03753), Wwo NiHitHO NPOABNSAETLCA Y
3POCTaHHI TPMBANOCTI NOLWYKY BigTBOpPEHHA Big, npodi-
mo «1» (10,6%0,3 c) Ta «2» (11,0+0,3 c) Ao npodinto «3»
(12,1+0,4 c).

YHiKanbHi ncuxodisionoriyHi napametpu npodecii-
Hoi aganTauii onepaTopis BAC Bikom 240 poKiB HaBeAeHi
Ha PUCYHKY 3.

HacTynHuit eTan aHanisy [03B0/MB Bepudikysa-
TU CNEKTP YHiKanbHUX MapKepiB, cneundiyHnx came

358

ISSN 2077-4214. Bichuk npo6nem Gionorii i meguumun — 2026 — Bun. 1(180) / Bulletin of problems in biology and medicine — 2026 - Issue 1(180)

https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



KNIHIYHA TA EKCMEPUMEHTA/IbHA MEAULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

Mg N Mpd @ ciAsa T 3 0anTagi; LS Moans
Curentalec b Fi2, 181)=21.116, p= 00000
Eflaclwe ppofhes is deoom pos Bon
Vartcal hars donobh 0,95 conSon oo i bval s

Moodine mpoded ol aganTayli; LS Maans
Curent effect: FI2, 181521 546, p=, 00000
E o vl biypo fesi 5 d oo om po sithon
Vaestheal bas danoba 095 confidenc o infanals

100 23
ol 215
a0
210
=
5 "
a & 205
= =
g = g
= = ZOD
o5 [:
g I{g 185
7o =
190
[
=] 185
55 180
1 2 a 1 2 3
Mpodine mpodacifisoi agammagi Mp O N M0 Ox ol RO 2 2 Ty
NMpodine apodaci @i aganmagi: LS Moans

Cument allact F2, 18133428, p=.03753
E Saciiee Frypolhe sis de oo mpos lon

Ve ol baes donoha 0,95 oo nl dond bnionals

e

T

2 3

Mo i A b &CiAE 61 203 aTaeg i

B

PuUcyHOK 2 — YHiKanbHi ncuxodisionoriuHi napametpu npodeciiiHoi aganTauii oneparopis 6e3ninoTHUX aBiaLiiiHUX cuctem Bikom <40 poKiB.

ONA CTapLoi BiKOBOI KaTteropii. CTaTUCTUYHO 3HauyLly
OVHamiky, 6/1M3bKy [0 NiHIMHOT CTPYKTYpW, npoae-
MOHCTPYBaan Taki napametpu: 4sPPO, 34KY Ta usB[1O.
BuoKkpemneHHA came LMX MapameTpiB BKA3yeE Ha Te, L0
apanTaliHi npouecK y AOCBiAYEHMX ONepaTopiB 3HaY-
HOI Mipoto 6a3yoTbCA HA KOTHITMBHUX KOMMEHcATop-
HUX CTpaTeriax Ta 34aTHOCTI 40 NPOrHO3yBaHHA pe3y/b-
TaTiB AiANbHOCTI.

[OunHamika napameTtpa 4BPPO y npeactaBHuKIB cTap-
LWOi BiKOBOi KaTeropii CBiA4YMTb MNPO MNOCTYNOBE 3HUMKEH-
HA TOYHOCTI nepeabavyeHHs peakuii Big npodinto «1»
(30,4+5,0 mc) Ta «2» (36,5+11,2 mc) oo npodinto «3»
(72,6+7,7 mc), wo BKasye Ha cytTeBe (p=0,01553) no-
ripleHHA NPOrHOCTUYHUX QYHKLINM Y cTaHi ge3aganTtauii
(puc. 3a). BucokogoctoBipHoto (p=0,000001) BuaBuna-
cs 3miHa napameTpa 34KY (puc. 36), ge cnocTepiraeTb-
CA CYTTEBE YMNOBIZIbHEHHA KOTHITUBHOrO OMpaLoBaH-
HA iHbopMmalii Big npodinto «1» (308,7+14,5 c) Ta «2»
(342,8+14,0 c) Ao npodinto «3» (522,0£39,2 c). Cxoxuit
XapaKTep 3MiH i3 BMCOKOK CTaTUCTUYHOIO 3HAYYLLiCTIO
(p=0,0005) npuTamaHHMIN Takox napameTtpy uBBMO
(puc. 3B), Ae cnocTepiraeTbCs CyTTEBE YNOBIIbHEHHA pe-
akuii Big npodinto «1» (10,8+1,2 c) Ta «2» (12,2+1,5 c)
o npodinto «3» (21,4+1,5 c).

OT)Ke, y3arafibHEHHA OTPUMAHMX AAHUX CBIAYUTb
NpoO BUPAXKEHYy AMBEPreHLilo MapKepHWUX MnapameTpis

3a/1eXKHO Bif, BiKY: fIKLLO Y ONepaTopiB MOJIOALIOT BiKO-
BOi KaTeropii aesaganTauis pyiHye 6a3oBy HelpoanHa-
MiYHY cTabinbHiCTb, TO y NPeACTaBHUKIB CTapLUIOi BiKOBOI
rpynu BOHA BPaXKa€ CKAagHi KOTHITMBHI cTpaTerii. TaKa
cneumdika BKA3ye Ha 3MiHY KOMMEHCATOPHUX MEXaHi3-
MiB omnepaTopisB — Bif, ONOpY Ha NPUPOAHUIA Ncnxodisi-
ONOriYHNI pe3epB nNpeacTaBHUKIB Bikom <40 pokiB o
BMKOPWUCTAHHA HaKoMMYeHOro npodeciinHoro goceigy Ta
aNropMTMIB NPOTrHO3YyBaHHSA y daxisLiB Bikom 240 pokis.
BusasneHa Mo3aiyHicTb 3MiH Bifobpakae pPisHUI piBeHb
di3ioNoriyHOro Hanpy»XeHHs opraHiamy, 4e BUCHAXKeHHSA
cneundivyHMX pecypciB CTae€ KPUTUYHUM iHAMKATOPOM
MaHidecTauii cTaHy npodecitHoT Ae3aganTauii.
BUOKpeMIEHHA CUCTEMM YHIBEPCANbHUX Ta YHiKab-
HUX MapKepiB 403BO/INNO MEpenTn Big ONMUCOBOI MO-
Aeni 4o po3pobKM MPOrHOCTUYHONO iHCTPYMEHTapIto.
BUKOPMCTaHHA NOKPOKOBOIO AMCKPUMIHAHTHOrO aHani-
3y [aso 3MOry KOHBEepTyBaTW Halibinbll iHGOpMaTUBHI
napameTpyM y MaTEMATUYHO OBFPYHTOBAHY cUCTEMY
KOMMAEKCHOro 6anbHOro oujHioBaHHA. Takui niaxig
3abe3nevye BUCOKY TOYHICTb andepeHuiauii npodeciii-
HOi NpuAaTHocTi onepaTopiB BAC WaAXOM paHXKyBaHHA:
MiHIManbHUI cymapHuii 6an Bignosigae npodinto cTin-
Kol npodecinHoi aganTauii «1», ToAi AK MOro 3pocTaHHA
MapKye YHKLiOHanbHe 3MilLeHHs A0 npodinto Hanpy-
eHoi npodeciinHoi aganTauii «2» Ta npodinto npo-
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PucyHoK 3 — YHikanbHi ncuxogisionoriyHi napamerpu npodeciiiHoi aganTauii onepatopis 6e3ninoTHMX aBiaLiiiHUX cuctem Bikom 240 poKiBs.

deciiiHoi aesaganTauii «3». 3anponoHoBaHa cucTema
TpaHCcPOpMye pe3ynbTaTh AOCAIAKEHHA y AndepeH-
LinoBaHy 6a/bHY MaTPULLIO NMPUNHATTA eKCNepTHUX pi-
LWeHb i3 ypaxyBaHHAM BiKOBOI AeTepmiHaLiii onepaTtopis
BAC.

KomnnekcHa ouiHKa npodeciliHoi aganTauii onepa-
Topis BAC Bikom <40 pokiB peanizoBaHa Yyepes ANCKPU-
MiHAHTHI Mogeni, Wo npeacTaB/ieHa HACTYMHUMKU piB-
HAHHAMMW 6anbHUX Npodinis:

«1»_ =-327,71 + K43M x 3,66 — ckBl3MP x 0,18 —
4y3PPO x 0,02 + yBBK3I x 1,78 —unsK3M x 0,03 + N3MP
x 0,45 + ckBC3MP x 0,04 + yBPPO x0,06 + ®PHI x 0,05

+34KY x 0,05 + 4yBB[MO x 0,73 + C3MP x 0,31 + CHI x
0,49;

«2»_, =-374,86 + K43M x 3,52 — cksl3MP x 0,23 -
4y3PPO x 0,03 + 4yBBK3IM x 1,70 —uynsK3M x 0,12 + N3MP
x 0,45 + ckBC3MP x 0,02 + 4BPPO x0,08 + ®PHIM x 0,12

+34KY x 0,05 +48BMNO x 0,66 + C3MP x 0,32 + CHIM x
0,56;

«3»_, =-398,47 + K43M x 3,68 — cksl3MP x 0,13
+43PPO x 0,005 +u4BBK3IM x 2,07 + ynBK3l1 x 0,04 +
MN3MP x 0,49 + ckBC3MP x 0,10 + ysPPO x0,02 + ®PHM
x 0,05 + 34KY x 0,07 + 4yBlNO x 1,04 + C3MP x 0,37 +
CHM x 0,52.

KomnnekcHa ouiHKa npodecinHoi aganTaLii onepa-
Topis BAC Bikom 240 poKiB peanizoBaHa LWASXOM Noby-
[OBU CXOXMX AUCKPUMIHAHTHUX mogeneit — 6anbHUX
npodoinis:

«1» , =-417,64 — ckBC3MP x 0,02 —unsK3M x 0,46 +
K3®PHM x 1,62 —4BPPO x 0,31 + 4BBIMO x 0,30 —unslO
x 0,17 + C3MP x0,67 —34KY x 0,04 + ®PHIM x 0,81;
«2» , =-477,84 + ckBC3MP x 0,03 —unsK3M x 0,40 +
K3®PHM x 1,55 —4yBPPO x 0,32 + 4yBBINO x 0,19 —unslO
x 0,19 + C3MP x0,74 — 34KY x 0,04 + ®PHIM x 0,92;
«3»_, =-461,25 - ckBC3MP x 0,07 —unsK3I1 x 0,84 +
K3®PHIM x 1,45 —y4yBPPO x 0,18 + yBBIO x 1,06 + ynsllO
x 0,24 + C3MP x0,76 + 34KY x 0,05 + ®PHM x 0,75.

Ona igeHTndikauii npodinto npodeciiHoi aganTauil
onepaTopa HeobxiAHO MiACTaBUTM iHAMBIAYaNbHI 3Ha-
YeHHA ncmxodisionoriyHMx napameTpis y HaBeaeHi Mo-
Aeni 3 ypaxyBaHHAM Moro BiKy. OCTaTOYHMIA BUCHOBOK
NPUIMMaETbC 32 HaNBINbLWIMM OTPUMAHMUM 3HAYEHHAM
cepes ycix banbHux npodinis. Bepudikauisa 3anpono-
HOBAHOro nigxo4y nNigTBEPAMSA BUCOKY AiarHOCTUYHY
epeKTUBHICTb: YacTKa KOPEeKTHOI Knacudikauii npu 3a-
CTOCYBaHHI MpaBua AUCKPUMIHAHTHOrO «bHantoBaHHA»
ONA onepaTtopis Bikom <40 pokiB cTaHOBUTb 98,4%, Toai
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AK ons onepatopis Bikom 240 poKiB — 3abe3neyye abco-
JIOTHY AiarHOCTUYHY TOYHICTb, TO6TO 100%.

MapanenbHWM aHani3 apxiTEKTYpW OTPUMAHUX Moge-
Nen [03BO/IMB BUABUTM YiTKY CENEKTUBHICTb MapKepis
3aN1eXHO Bif4 BiKOBOI geTepMmiHau,ii: cepeg 15 3anpono-
HOBAHMX MapameTpiB cucTemMa BM3Ha4YeHHA 6anbHOro
npodinto gna onepatopis <40 pokis € binbL po3ranyxke-
HOlo Ta BKAtoyal 13 npegukTopis (86,7%), Toai sk ana
KaTeropii 240 poKiB BOHA KOHLEHTPYETbCA Auwe Ha 9
Halbinbw Baromux iHAMKaTopax (60,0%). Jlorika ¢op-
MYBaHHA [iarHOCTUYHOIO KOMMJIEKCY A1A OnepaTopis
BikoM <40 pOKiB XapaKTepU3YeTbCA 36eperKeHHAM YCixX
YHiBEpPCAZbHUX MapKepiB, WO BKA3ye Ha iX NPOBiAHY
ponb y 3abesneyeHHi aganTauii B mosogomy Biui. Hato-
MICTb y ANA onepaTtopis Bikom 240 poKiB JOMIHYHOTb YHi-
Ka/ibHi MapKepu, L0 CBiAYMTb NPO AKICHY nepebyagosy
dyHKLUiOHaNbHOI cucTemun. Kpim TOro, npuMHUMnoBa 3a-
KOHOMIpPHICTb CNOCTEpPIraeTbca y Npoueci mateMaTU4Hoi
enimiHauii 6anbHMX Mogeneli: cepen, onepaTopiB Bikom
<40 poKiB i3 PO3paxyHKy BUKIOYEHO OAMH YHIKaNbHUIM
nokasHuk K3®PHIM (yepes iioro HagmipHy Kopensauito 3
®PHN), Toaj Ak cepen onepaTtopis Bikom 240 poKiB cTa-
TyC AiarHOCTMYHO 3HauyLLMX BTpayatoTb 6a30Bi yHiBep-
canbHi iHgukaTopu (M3MP Ta ckBM3MP). Lle noriyHo no-
ACHIOETbCA AOMIHYBAHHAM CHOPMOBAHUX KOTFHITUBHMUX
CTpaTerii, AKi HIBeNIOKOTb 3a/1eXKHICTb YCNiXy AiANbHOCTI
Bifl, eN1eMeHTapHOI WBMAKOCTI peakKLii, niaTBepaKyoum
3MiHY BHYTPILWHbOI CTPYKTYPW aAanTaLiiHoro npovecy.

OKpemmnm acnekTom, WO BiAA3epKaOETLCA Ha NPOo-
deciitHO BaKAMBUX NCUX0Qi3ioNOriYHMX AKOCTAX one-
paTopis BAC € nocTiliHuiA BNAuB cneuudiyHoro «amc-
TaHLINHOro CTpecy», AKWI CTa€ BaroMmMm TpUrepom A
bOopMyBaHHA COMATUYHUX po3nagis. CucTtemaTuyHe
NCUXOEMOL,IMHE HaNpPyXKeHHA, XapaKTepHe A8 AaHOro
BMAY AiANIbHOCTI, NPU3BOAUTb A0 BUMHUKHEHHA Ta pO3-
BMTKY acoLLiilOBaHMX 3i CTPECOM 3axBOPHOBaHb, Hacam-
nepepn opraHiB TpaB/AeHHA Ta opraHis Kposoobiry [13].
Tomy 3 MeTol BUAB/IEHHA B3AaEMO3B'A3KY MiX piBHEM
npodecinHol aganTauii Ta cTaHom 340p0B’A oneparo-
pis BAC, 6yn0 npoaHanizoBaHO CTPYKTYypPYy MOLIMPEHOCTI
OCHOBHMX NAaTO/IOMYHMX CTaHIB Y pO3pi3i chopmoBaHmX
npooinis Ana obox BikoBMUX KaTeropil. Lli aaHi HaBeaeHi
B Tabnuui 3.

MpeacTaBneHi y Tabnuui 3 gaHi f03BONAOTL OLiHU-
TU piBeHb NCUX0Pi3i0N0rYHOro HanpyKeHHA Ta BUSBUTHU
KNiHIYHI MapKepu, WO CynpoBOAXKYIOTb TpaHchopma-
uito ¢yHKULiOHYBaHHA Big npoodinto crilikoi npodeciii-
Hoi aganTauii o npodinto npodecinHoi gesaganTauii.
3picHeHa Bepudikauia cBiguMTb
Npo CYyTTEBE CKOPOYEHHA YaCTKM
NPaKTUYHO 340POBMX OnepaTopis
npu gerpagauii npodinto npode-

CAra€e HyNbOBUX 3HaYeHb. [prBepTaE yBary piska 3miHa
MOLIMPEHOCTI acoLiMoBaHMX 3i CTpecom 3axBOpPHOBaHb
OopraHiB KpoBoobiry cepes onepaTopis cTapLloi BiKOBOI
KaTeropii: AKWO cepea, NpeacTaBHUKIB npodinto «1» 3a-
3Ha4YeHa NaTo/oria BiACYTHA, TO cepen NPeACTaBHUKIB
npodinto «3» ix YacTka 3poctae go 60,0% (p=0,0004),
O CBiAYMTb NPO 3HWMMKEHHA afanTauiMHOro noTeHujia-
Ny cepueBo-CyAMHHOI CUCTEMM Ta € MPAMMUM HACTiZAKOM
«OMCTaHLiMHOrO CTpecy» Aaa A0CBiAYEHMX OnepaTopis.
OTKe, pe3ynbratv 4OCAISKEHHA NIATBEPOKYIOTb, WO
niaTPUMaHHA ebeKTUBHOCTI AisnbHOCTI onepaTopis BAC
y CTaHi HanpyeHoi npodeciiHoi aganTauii Ta npode-
CilHOT ae3afdanTau,ii peanisyetbcs yepes pisHi KOMMNeH-
CaTOPHI MexaHi3amu, 3ymoB/eHi BikoBO crieymdikoto.
OpeprKaHi pesynbTaTv Wo[o0 BM3HAYaAbHOT posi dyHK-
LiA CAMOKOHTPOJIIO Ta WBMAKOCTI 06pobKu iHbopmauii
€ i3oMmopdHUMM 3 OKpeMUMK AoCAiaKeHHsAMM [15]. AB-
TOpPaMM BCTAHOBJIEHO, LLLO KOTHITUBHI NcuxodisionoriyHi
iHOMKaTOpU [,03BONATL HEAOCBIAYEHMM OnepaTopam
ONaHOBYBAaTM HAaBMYKM NiNOTYBAHHA Yy HAMKOPOTLLi Tep-
MiHW, 4EMOHCTPYHUM piBeEHb ePEeKTUBHOCTI, WO Habau-
YKAETbCA A0 PiBHA A0CBiaYeHUx daxiBuiB. [JoAaTKOBUMM
daKToOpOM, KU CNpUsE WBUAKIN aganTayii 4o BMMOr
cy4vacHoro umbpoBoro cepeaoBuLLa, € AOCBIL B3aEMOAIT
3 BipTya/JlbHUM irpOBMM MPOCTOPOM. 30Kpema, y A0Ci-
OsKeHHAX [16] noKasaHo, Lo KOTHITUBHI HaBUYKM, HabYTI
y Bifeoirpax, ycniwHo iHTerpytoTbca y chepy KepyBaHHA
BAC, cyTTEBO NOKpaLLyOYM LIBWUAKICTb MPUIAHATTA pi-
WeHb NOpPiBHAHO 3 ocobamm H6e3 Takoro ZocBiay.
OnucaHi BMLIE pe3ynbTaT AOCAIAMEHHA 06rpyHTO-
BYIOTb HeobXiaHiCTb AndepeHUilioBaHOro niaxoay Ao
cynpoBoay npodeciiHoi aisnbHocTi onepatopis BAC.
Onsa daxiBuis npodinto cTirikoi npodeciiHoi aganTauii
NpiopuTETOM € 3aCTOCYBAaHHA 3aXOAiB, MOB’A3aHUX 3i
36eperkeHHAM OYHKLIOHaNbHUX pe3epBsiB, LLO BKAOYa-
IOTb NAAHOBWUI MOHITOPUHF Ta ceaHcu ncuxodisionoriy-
HOrO PO3BAHTAXKEHHS A/1A 3anobiraHHA npodeciiHomy
BMropaHHto. [na npeactaBHUKIB Npodinto HanpyxeHol
npodeciinHoi aganTauii 3ycunna nikapis cnig cnpamy-
BAaTW Ha Kopekuito OyHKLiOHaNbHUX 0bMexeHb yepes
BMNPOBaA)eHHsA MeToAiB 6ioNoriYHOro 3BOPOTHOrO
38’A3Ky AnA ctabinisauii peakuii Ta onTumisauio pe-
Kumy npaui. Ona onepaTopis npodinto npodecinHoi
Ae3aganTaii HeobxigHe TMMYacoBe BiACTOPOHEHHA Bif,
NONIbOTHUX 3aBAaHb, IHTEHCMBHA MeAMKO-NCUXONOTiIYHA
peabinitauia Ta dapmakrosiorivHa Kopekuis. Bnposa-
[OXKEeHHA TaKoi CMCTEMU NPEBEHTMBHUX 3aX04iB MAE CyT-
TEBMIN EKOHOMIYHWNI edEKT, OCKINIbKM A03BONAE 3HAYHO

Tabnuusa 3 — XapakTepucTuka cTaHy 340poB’a onepatopis 6e3ninoTHUX
aBiauiiHUX cuctem cepep, npodinis npodeciiHoi aganTauii 3 ypaxyBaH-

HAM iX BIKOBOI geTepmiHauii, %

CiliHOT B 060X BiKOBMX KaTeropisx.
30Kpema, y npeactaBHUKIB MO-
NIoAWoi  BiKOBOI  KaTeropii Kinb-
KiCTb 340pOBMX oOnepaTopis Ao-

CTOBIpHO 3MeHLWwyeTbca 3 23,7%

y npodini «1» go 7,9% y npodi-
ni «3» (p=0,0369). HaTtomictb vy

npeacTaBHMKIB CTapLUOi BiKOBOI

KaTeropii peseps cTaHy 340pOB’A
BUYEPNYETLCA MalKe MOBHICTHO:

<40 pokis 240 pokis
CraH 340po8’s «1» «2» «3» «1» «2» «3»

(n=93) | (n=53) | (n=38) | (n=18) | (n=11) | (n=5)
3p0posi 23.7 | 264 | 7.9* 5.6 0.0 0.0
AcouiiioBaHi 3i CTpecom 3axBOPBaHHA | ¢ | 173 | 131 | 444 | 454 | 200
OpraHis TpaBaeHHs
AcoujitoBani 3i CTpeCOM 3aXBOPIOBAHHA | 5c o | 508 | 316 | 0.0 | 182 |60.0%**
opraHis KpoBoObiry
Aerenepatnaro-ancTodiuni 43.0 | 415 | 474 | 50.0 | 36.4 | 20.0
3axBOpPIOBaHHSA

YyacTKa 340pOBMX OCib y nepLiomy
npoodini ctaHoBUTb Auwe 5,6%,

TOAI AK y CTaHi Ae3aAanTalii BOHA p<0,05 Ta p<0,001.

Mpumitku: *, *** — nocToBipHICTb Pi3HULL BIACOTKIB MiX npodinamu cTilikoi npodeciiHoi aganTauii
«1» Ta npodeciiHoi ge3aganTauii «3» 3a KpuTepiem t-CTblogeHTa BiANOBIAHO BU3HAYAETLCA HA PiBHI
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3HU3UTU PU3UKKM BTPATM SOPOrOBaPTICHOTO 06N1aAHAHHA
yepes «/IACbKUI GaKTop» Ta MiHIMi3yBaTK BUTPATH Ha
[0BroTpmBane NikyBaHHA i nepeniaroToBKy AediunTHUX
Kaapis. 36epekeHHA NOACbKOro KaniTany Ta TeXHIYHOro
pecypcy 3aBAAKM BY4aCHOMY NPOrHO3yBaHHHK CTaHiB Npo-
decinHoi aganTaLii € KN104OBUM GaKTOPOM NiABULLEHHA
3aranbHoi 6oespaTHocTi nigpo3ainis Cun obpoHn Ykpa-
THW.

BucHoBKM.

1. CTBOpeHO Ta 06r'PyHTOBAHO TPUPIBHEBY MOAE/b
npodinis npodeciiHoi aganTauyii onepaTtopis BAC, wo
iHTErpye HeMpoAMHaMIYHI Ta KOTHITUBHI MapKepu npa-
Le34aTHOCTI. BuaBaeHO NpuHLMNOBI po36iKHOCTI B ap-
XiTEKTYpi aganTauiiHMX NPOLLECIB 3aN1€KHO Bif, BiKOBOI
KaTeropii, Lo 3yMOB/IOE HeobXigHicTb AndepeHLUilioBa-
HOro nigxoAy onpeTopiB A0 OUiHKM iX NpodecinHoi Ha-
AinHoCcTi.

2. BcTaHOBNEHO HU3KY YHIBEPCA/IbHUX TA YHIKANbHUX
MapKepiB npodeciiHoi aganTaLii, AKi AeMOHCTPYHTb
3MiHy cTpaTeriv NiATPMMaHHA Npaue3gaTHoOCTi onepaTo-
piB pi3HUX BiIKOBUX KaTeropii: Big onopu Ha HelipoamHa-
MiYHMI pe3epB y NpecTaBHUKIB Bikom <40 pokis, Ao npe-
Ba/IIOBAHHA KOTHITUBHUX KOMMEHCATOPHMX CTpaTerii y
npecTaBHUKiB Bikom 240 pokKiB. KOHCTAaTOBaHO, WO CTaH
Ae3afanTauii y onepaTopiB MONOALOI BIKOBOI KaTeropii
3YMOB/NIEHUN pPYMHYBAHHAM CEHCOMOTOPHOI cTabinb-
HOCTI, TOAi AK y AocBiaYeHMX $axiBLiB — BUCHAXKEHHAM
CKNAAHUX NMPOTrHOCTUYHUX MEXaHi3MiB Ta KOTHITUBHOTO
KOHTPONHO.

3. Po3po6neHo piBHAHHA 6anbHUX NPodiniB B AKOCTI
NPOrHOCTUYHOrO i3 3abe3neyYeHHAM BUCOKOT AiarHOCTUY-
HOi TouyHOCTi Knacuoikauii (98,4-100%). BcTaHoBNEHO

CENIeKTUBHICTb AiarHOCTUYHUX NAaPaMeTpPIiB 3aN1eXHO Bif,
BiKy: 6anbHa oujiHKa gna onepaTtopiB Bikom <40 pokis
6a3yeTbcA HA po3ranyKeHii cuctemi 3 13 npeankTopis,
TOAi AK ANnA onepartopis Bikom 240 poKiB mogenb onTu-
Mi30BaHa Z10 9 HanbiNbl BaroMmnx iHAMKaTOPIB, WO A03-
BOJIIE MAKCMMaibHO 06’ EKTUBI3yBaTM NpPOLLEC NPUIAHAT-
TA €KCNEepPTHUX PilleHb.

4. KoHCTaToBaHO NPAMMI B3aEMO3B’A30K MiXK piBHEM
npodecinHol aganTaujii Ta cTaHom 340poB’A oneparo-
piB. BusBneHo, wo y ¢axiBLiB cTapLwoi BikOBOi KaTeropii
OCHOBHWM K/iHIYHMM iHAMKaTOpOM npodeciiHoi ae3a-
AanTauii € KPUTUYHE 3POCTAaHHA YaCTKM acoLiiOBaHMX 3i
CTpecom 3axBOpPIOBaHb OpraHiB KpoBoobiry (4o 60,0%),
WO NiATBEPAMKYE BUCHAMKEHHA afanTaliMHOro noTeHLi-
any cepuesBo-CYAMHHOI CMCTEMU BHACMIAOK TPMBANOro
«AUCTAHLiMHOro CTpecy».

MepcnekTMBM NOAANBLUNX JOCNIAMKEHD.

[eTanbHe BMBYEHHA BMN/MBY acoLiMOBaHMX 3i CTpe-
COM 3axBOpPOBaHb Ha npodeciiHo BaXAuBi ncmxodi-
3ionoriyHi AakocTi onepaTopie BAC B mexkax npogdinto
npodeciinHoi aganTauii 403BO/IUTL PO3POOUTU IHAUBI-
AyanisoBaHi Nporpamm NPeBeHTUBHUX 3aX04iB Ta CXeMMU
ncuxodisionoriyHMx TpeHyBaHb, CNpAMOBaHi Ha cTabi-
Ni3aLito COMaTMYHOTO CTaHy Ta 36eperkeHHA ¢yHKLio-
Ha/IbHUX pe3epBiB BKasaHux ¢daxisyis. BnpoBaaKeHHA
TaKWUX aNropuTMIiB CNpUATUME NiABULLEHHIO Npodeciii-
HOrO A0BroNiTTA onepaTopis, Wo 3abe3neunTb 4OAATKO-
BUIN €KOHOMIYHUI edeKT 3a paxyHOK MiHimi3auii BTpaT
JIIOACbKOTO Ta TeXHIYHOro pecypcy.
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Pestome. BnpoBagkeHHsA BAC y cydacHy BOEHHY CTpaTerito BUCYBaE eKCTPeMasibHi BUMOTM A0 ncuxodisionoriy-
HOrO CTaHy onepaTopiB, Wo NoTpebyoTb 06’eKTMBI3aL,ii OLiHKM iX NpodeciitHOoT aganTaLii.

MeTa [OCNiAKEHHA NONAraE B HAYKOBOMY OBrpYHTYBaHHI Niaxo4iB A0 KOMNAEKCHOT 6asbHOI OUiHKM nepebiry
npodeciiHoi aganTauii onepatopis BAC Ta nepesipKa ii iHpopmaTMBHOCTI Ana dopmMmyBaHHs npodinis npodecinHoi
NPUAATHOCTI 3 ypaxyBaHHAM BiKy.

[ns pocsarHeHHs noctaBieHoi meTu Ha 6a3i BMKL, LLP 6ynu npoBeageHi ncuxodisionoriyHi obcrexkeHHs 218 one-
patopis BAC B nepios, NpoxoarKeHHA CTaLiOHAPHOI NiKAPCbKO-NbOTHOI EKCNEePTU3UN 3 YpaXyBaHHAM iX CTaHy 340-
poB’s. O6CTeXKEeHHA BUKOHYBAN0Ch 32 ONOMOIOH NPOrpamMHO-anapaTHOro KOMMAEKCY A1A NPoBeAeHHA ncuxodisi-
0N10FiYHUX AocnigxeHb «MPU-2». CTaTUcTMUHA 06p0obKa AaHUX 34iMCHIOBANACcA 3 BUKOPUCTAHHAM MaKeTa nporpam
STATISTICA 13.3.

BuaineHo Ta obrpyHTOBaHO TpMpiBHEBY Mogenb npodinis npodeciiHoi aganTauii onepatopis BAC: cTilikoi
npodeciHol aganTaLii, Hanpy*KeHoi npodeciliHoi aganTauii Ta npodecinHoi gesaganTauii. CbopmoBaHo nepenik
YHiBEpCaNbHUX Ta YHiKanbHMX NCcUMX0di3ioNoriyHNX NapameTpisB A58 KOXKHOI BIKOBOI KaTeropii, a TakoX NoKasaHo
3aKOHOMIpHOCTI X 3MiHM Big, npodinto cTilikoi npodecinHoi aganTauii Ao cTaHy npodeciliHoi ae3aganTauii. Jose-
OEHO, WO NiATPMMaHHSA Npaue3faTHOCTI Y onepaTopiB PisHUX BIKOBMX KaTeropiit peanisyetbcs yepes TpaHchopma-
Lito ncuxodisionoriuHmx cTpaTerin aganTtauii. Ha ocHOBi BU3HaYeHUX MapKepiB po3pobeHO NPOrHOCTUYHI Mogeni
KOMM/IEKCHOT 6a/IbHOI OLLIHKM 3 BUCOKOO TOYHICTIO Knacudikau,ii ctaHis (98,4-100,0%). MoKasaHo, Lo CTaH ge3agan-
Tauji cepeg, onepaTopis cTapLoi BikoBoi KaTeropii B 60,0% BMNaAKiB CynpoBOAKYETLCA aCcOLiMOBaHMMM 3i CTpECOM
3aXBOPHOBAHHAMM OpraHiB KpoBoobiry.

BusBneHa BikoBa cneundika aganTauinHMX mexaHiamiB 06I'pyHTOBYE A0LiNbHICTb AMdepeHLiMoBaHoOro nigxoay
480 ncmxodisionorivHoro cynpoBoAy Ta BNPOBAAKEHHA NPEBEHTUBHUX MPOrpam 3 ypaxyBaHHAM npoodinis npodeciii-
Hoi aganTau,ii.

KntouoBi cnoBa: onepatopu 6e3niN0oTHMX aBialiMHUX cuctem, npodecimHo BaxKAMBI NcmMxodisionoriyHi AKocTi,
npooini npodecinHoi aganTau,ii, NPOrHOCTUYHI mogeni 6anbHOT OLLIHKK, acoLLii0BaHIi 3i CTPeCcoM 3aXBOPIOBAHHSA.

JUSTIFICATION OF APPROACHES TO A COMPREHENSIVE POINT-BASED ASSESSMENT OF THE FEATURES OF THE
COURSE OF PROFESSIONAL ADAPTATION OF UNMANNED AERIAL SYSTEM OPERATORS TAKING INTO ACCOUNT
THEIR AGE DETERMINATION

Serheta I. V., Kalnysh V. V., Pashkovskiy S. M., Koval N. V., Nazarenko O. P.

Abstract. The introduction of UAS into modern military strategy places extreme demands on the
psychophysiological state of operators, requiring an objective assessment of their professional adaptation.

The aim of the study is to scientifically substantiate approaches to a comprehensive point-based assessment of
the course of professional adaptation in UAS operators and to verify its informativeness for forming professional
suitability profiles, taking into account age.

To achieve the stated objective, psychophysiological examinations were conducted at the MMCC of the CR
involving 218 UAS operators during their inpatient medical and flight fitness examinations, with due consideration of
their health status. Psychophysiological examinations were carried out using the PFI-2 software-hardware complex
for psychophysiological investigation. Statistical data analysis was carried out using the STATISTICA 13.3 software
package.

A three-level model of professional adaptation profiles for UAS operators has been identified and substantiated:
stable professional adaptation, strained professional adaptation, and professional maladaptation. A list of universal
and unique psychophysiological parameters for each age category has been formed, and the patterns of their
changes from the profile of stable professional adaptation to the state of professional maladaptation have been
demonstrated. It has been proven that maintaining the work capacity of operators of different age categories is
realized through the transformation of psychophysiological adaptation strategies. Based on the identified markers,
prognostic models of comprehensive point-based assessment were developed with high state classification accuracy
(98.4-100.0%). It is shown that the state of maladaptation in operators of the older age category is accompanied by
stress-associated diseases of the circulatory system in 60.0% of cases.

The revealed age specificity of adaptation mechanisms justifies the expediency of a differentiated approach
to psychophysiological support and the implementation of preventive programs taking into account professional
adaptation profiles.

Key words: unmanned aerial system operators, professionally important psychophysiological qualities,
professional adaptation profiles, prognostic point-based assessment models, stress-associated diseases.
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Endometrioid ovarian disease occupies a leading place in the structure of causes of female infertility. Although
cystectomy of endometriomas more frequently damages the ovarian reserve, it still remains the primary treatment
option for endometrioma. Therefore, the aim of the study was to compare the effects of different intraoperative he-
mostasis methods (precision bipolar coagulation and suturing of the cyst bed) on the ovarian reserve in patients with
bilateral endometriomas. The study included 26 patients with bilateral endometrioid ovarian cysts who were divided
into two groups depending on the type of laparoscopic intervention: in group | (n=10), a standard cystectomy tech-
nique using a bipolar coagulator was applied; in group Il (n=16), an organ-preserving technique of “cold dissection”
with hemostasis achieved by suturing the ovarian tissue was used. The obtained results were statistically processed.
The main marker of ovarian reserve was the serum level of anti-Miillerian hormone (AMH) measured before surgery
and 4 months after the operation. The baseline AMH level in patients of both groups was below the normal range,
confirming the negative effect of bilateral endometriomas on the follicular apparatus: in group | — 2.440.3 ng/mL,
and in group Il — 2.6+0.3 ng/mL. Evaluation of ovarian reserve dynamics 4 months after surgery revealed significant
differences between the groups: the relative decrease from the baseline value in group | was 46.2% (1.3+0.2 ng/mL),
whereas in group Il it was 18.4% (2.1#0.3 ng/mL). The obtained data indicate that bilateral endometrioma cystec-
tomy is a traumatic intervention that inevitably leads to a decrease in ovarian reserve; however, the degree of this
decline critically depends on the chosen hemostasis method. For nulliparous patients, especially in cases of bilateral
involvement, the method of choice should be laparoscopic cystectomy with avoidance of electrical energy and the
use of microsurgical suturing techniques.
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the uterus. The most common localization of endometri-
osis is the ovary, which occurs in 17-44% of patients with

Connection of the publication with planned re-
search work.

The research was carried out in accordance with
the research plan of the Department of Gynecology of
V.N. Karazin Kharkiv National University, “Preservation
and rehabilitation of women’s reproductive health in
conditions of martial law, prevention of complications
in operative gynecology” (state registration number
0124U002218).

Introduction.

Endometriosis is a gynecological disease character-
ized by the development of endometrial tissue outside

endometriosis [1, 2].

Endometrioid ovarian disease occupies a leading
place in the structure of causes of female infertility. Ac-
cording to global statistics, the prevalence of endome-
triomas among women with infertility reaches 30-40%
[3]. Bilateral ovarian involvement represents a particular
clinical challenge and is diagnosed in every third patient
with cystic forms of endometriosis. Bilateral endometri-
omas, a history of surgery for unilateral endometrioma
with contralateral recurrence, and decreased ovarian re-
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