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Introduction. The relevance of the study is determined by the need to develop modern methodological approaches to enhancing the profes-
sional reliability of pilots performing flights on Russian-made aircraft in various regions of the world.

Objective. To comprehensively assess the psychophysiological and psychological characteristics of pilots and pilot cadets in order to identify
qualities associated with successful military-professional performance.

Materials and methods. The study involved 24 instructor pilots from a training aviation regiment (mean age 28.9 + 3.2 years, mean flight
hours — 576.9 + 455.9 h) and 11 second-year pilot cadets from Southeast Asia (SEA) (mean age 23.8 + 1.6 years, mean flight hours —
85.5 + 27.4 h). Heart rate variability assessment was performed by means of variational cardiointervalography using the hardware-soft-
ware system “VNS-Ritm”. Psychophysiological parameters (simple sensorimotor reaction, reaction to a moving object, critical flicker fusion
frequency, complex sensorimotor reaction) were determined using the hardware-software system “NS-PsychoTest” (Neurosoft); attention
characteristics — using the black-red Schulte—Platonov tables. In addition, a psychological assessment was performed using the meth-
ods “Coordinates”, “Landolt Rings”, “Number-Letter Combinations”, the questionnaires “MLO-Adaptivity”, Eysenck Personality Inventory (EPI),
and “Communication and Organizational Skills”. Mathematical and statistical processing of the obtained data was performed in IBM SPSS
Statistics 12.

Results. A comparative analysis of psychological, psychophysiological, and physiological parameters between cadets and pilots was per-
formed. A hierarchy of professional activity motives was identified: service to the country was prioritized by 91.7% of pilots and 81.8% of
cadets; cadets were more oriented toward material stability (90.9%). In the assessment of psychophysiological parameters, pilots, compared
to cadets, showed a significantly higher critical flicker fusion frequency (45.0 and 40.7 Hz, p = 0.013, respectively) and organizational skills (15
and 13 points, p = 0.047, respectively), as well as more pronounced parasympathetic regulation of heart rate (p < 0.05). Significant correla-
tions were recorded between total flight hours and heart rate variability (r = -0.475; p < 0.01) and between simulator training performance and
vagosympathetic balance (r = 0.401; p < 0.05).

Conclusions. The study established that the successful performance of flight activity is determined by not only baseline intellectual param-
eters but also psychophysiological qualities, such as high parasympathetic regulation of heart rate, speed of visuomotor responses, attention
stability, and spatial thinking ability. These qualities change over the course of professional activity, which confirms the need for their targeted
development and consideration in professional psychological selection and flight training systems.
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NCCNEAOBAHUE NMCUXOPU3NONTOITMHECKUX N NMCUXOJTOMMHYECKUX XAPAKTEPUCTUK
NETYUKOB B LIENAX NOBBILEHNSA UX MPO®ECCUOHAJIbHON HAAEXKHOCTU

B.B. FOcynos, O.A. AHHeHkoB"™, B.A. KopayHuH, [.B. O4mHHMKOB, W.W. XKnnbuosa, C.M. Nawenbko, C.H. Nlesuy,
J1.0. Mapuerko, E.O. duannnosa, A.B. KopayHuH

BoeHHo-MmeguLmHeKkasn akagemus M. C.M. Knposa, CaHkT-IeTepbypr, Poccus

BeeneHue. AKTyanbHOCTb UCCNEA0BaHNS ONPEaenseTcs HeoBXOAMMOCTLIO Pa3paboTKM COBPEMEHHBIX METOANYECKMX MOAXOO0B K Mo-
BbILLEHWIO MPOMECCUOHATBHON HAAEXHOCTIN NIETHYMKOB, BbINOMHAOLLYIX MOMEThI HA CaMONIeTax POCCUINCKOrO NMPOV3BOACTBA B Pad/INYHbIX
pervioHax mMupa.

Lenb. KoMmnekcHas oLeHKa NeuxoMuamonormyeckux 1 Nevxonorvyecknx XapakTepuUcTUK NETYNKOB U KyPCAHTOB-NIETYMKOB, HanpasieH-
Hasi Ha BbISBJIGHVE KAYeCTB, CBA3AHHbIX C YCMELLIHOCTHIO BOBHHO-MPOMECCHOHANBHOM AeATENTbHOCTH.
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Martepuanbl u meTofpbl. B nccnegoBaHnm NpuHSANK ydacTne 24 netunka-uHCTpyKTopa y4ebHOro aBraLoHHOro noska (CpeanHun Bo3pacTt
28,9 + 3,2 roga, cpeaHun Hanet — 576,9 + 455,9 4) n 11 KypcaHTOB-NETYMKOB BTOPOro roga neTHoW noarotoBku 13 KOro-BocTouHom
A3um (KOBA) (cpegHuin Bo3pacT cocTtasun 23,8 + 1,6 roga, cpegHuin HanetT — 85,5 + 27,4 4). OueHka perynsauum cepagqHoro putMa npo-
BedeHa METOAOM BapuaLUMOHHOM KapanopuTMorpadumn ¢ MOMOLLbIO annapaTtHO-NporpaMmmMHoro komnnekca «BHC-Putm». IMNcrxodunanono-
rMYeckrie napameTpbl (MPOoCcTasi CEHCOMOTOPHAS pPeakLns, peakLms Ha ABVKYLLIMACSH OOBEKT, KpUTNHECKas YacToTa CBETOBbIX MeSlbKaHWi,
CIOXHAas CEHCOMOTOPHAsA peakLvsl) onpeaensv ¢ MOMOLLbO annapaTHO-NporpamMmmHoro komnnekca «HC-IMeuxoTec OO0 «Henpocodm;
XapaKTEPUCTUKM BHUMAHWS — C UCMO/b30BaHNEM YepHO-KpacHbIx Tabnuy, LLynste — lMnatoHoBa. Kpome Toro, BbIMNOSHEHO MNCKXOSO-
rmyeckoe obcnefoBaHve C MpUMeHeHeM MeToavk «KoopamHaTbl», «Konbua JlaHgonsra», «HucneHHo-6yKBeHHble CoYeTaHus», ONPOCHN-
koB «MJ10-AfanTvBHOCTbE», JINYHOCTHBIN ONPOCHUK Anserka (EPI), «<KoMMyHKaTVBHbIE 11 OpraHnM3aTopCcKre CKIOHHOCTU». MatemaTunko-
cTatnucTndeckas obpaboTka Noy4eHHbIX AaHHbIX OcyllecTBnsanach B IBM SPSS Statistics 12.

Pe3ynbrathbl. [poBefeH CpaBHUTENbHbBIN aHaM3 NCUXONOrMYECKINX, MCUXOMUINONOTNHECKIX 1 (DU3MONOMMHECKIMX MOKasaTenem y KypcaH-
TOB W NETYMKOB. BbisiBNeHa nepapxvs MOTMBOB NPOGECCHOHANBHOM AEATENBHOCTU: CyXKEHWe CTpaHe NpuopuTeTHO Ana 91,7% netynkos
1 81,8% KypcaHTOB; KypCaHTbl Yallle OPUEHTUPOBaHbI Ha MaTepuanbHyto cTabunbHOCTb (90,9%). Mpu oueHke NCUXOMU3NONOrNHECKIX
rnokasarenen 0bHapy>KeHo, HYTO Y NIETHUKOB, MO CPaBHEHWIO C KypCcaHTaMu, JOCTOBEPHO BbILLE KPUTMYECKas YacToTa CNSHNS MeflbKaHWii
(45,0 n 40,7 'y, p = 0,013 COOTBETCTBEHHO) 1 OPraHN3aTopcKkme CKIoOHHOCTH (15 1 13 Bannos, p = 0,047 COOTBETCTBEHHO), & Tak>XXe OTMe-
YaeTcs bonee BblpaXkeHHad napacumnaTmdeckas perynaumsa cepgedHoro putMa (p < 0,05). 3ahunkcnpoBaHsl JOCTOBEPHbIE KOppenaumm
o6LLero HaneTa 4acoB ¢ BapunabenbHOCTbIO cepaedHoro putMa (r = -0,475; p < 0,01) 1 ycnewHOCTN TpeHaXkepHOM NOArOTOBKM C BaroCuM-
natndeckmm 6anaHcom (r = 0,401; p < 0,05).

BbiBoabl. B xofe nccnenoBaHust yCTaHOBEHO, YTO YCMELWHOCTb IETHOM AEATENbHOCTU OMNpefensieTcst He TONbKO WUCXOAHbIM YPOBHEM
VNHTENNEKTYyanbHbIX MokasaTtenen, HO 1 NCUXOM3NONOrMHECKMY Ka4eCcTBaMM: BbICOKOW MapacuMnaTu4eckon perynsumein cepaedHoro
pUTMa, CKOPOCTbLIO 3PUTENBHO-MOTOPHBIX PEaKLNA, YCTONHNMBOCTLIO BHUMAHWS 1 CMOCOOHOCTBIO K MPOCTPaHCTBEHHOMY MbILLIEHMIO. DTN
Ka4yecTBa M3MEHSAKOTCS B NpoLiecce NPoheCCHOHaNbHON AeATENBHOCTM, YTO NOATBEPXKAAET HEOOXOAMMOCTb VX LieleHanpaB/ieHHOro pas-
BUTUS 1 y4eTa B CUCTeMax NPodeCcCnoHanbHO-NCUXON0rM4eckoro otbopa 1 NETHOM NOArOTOBKY.

KnioueBble cnoBa: JeTU/K; KypCaHT-NeT4MK; npodeccuoHanibHas
NCUXOMU3MONOrMHECcKIEe KaiecTsa; BapnabebHOCTb CepaeHHOro putMa

HaOeXHOCTb; MOTUB  MPOMECCUMOHANBHON  OeATEeIbHOCTY;

Ons untnpoBaHus: KOcynoB B.B., AHHeHkoB O.A., KopayHuH B.A., OBunHHuMkoB [.B., Kunbuosa W.W., awenbko C.I1., Jlesnd C.H.,
MapueHko J1.0., dunmnnosa E.O., Kop3yHnH A.B. ViccnegoBaHve NCnxoMuamonorm4eckmx 1 NCUXOOMMHECKMX XapakTEPUCTVIK NETHMKOB
B LIENSAX NOBbILLEHMS MX NPOMECCHMOHANBHON HAAEXXHOCTN. OKCTpemasibHas buomeanumHa. 2026. https:/doi.org/10.47183/mes.2026-524

duHaHcupoBaHue. PaboTa BbinonHeHa 6e3 COHCOPCKOM MOAAEPKKN.

CooTBeTcTBME NpUHLMNam 3Tuku. ViccnegosaHve ofoOpeHO Ha 3acefaHun He3aBUCKMOro 3TUHECKOro kommuteTa npu BoeHHo-mean-
umHekon akagemun M. C.M. Knposa (mpoTokon Ne 274 ot 24.01.2023). Bce y4acTHVKM nognvcany o06poBOSbHOE MH(DOPMUPOBAHHOE
cornacve Ha y4acTvie B UCCNnefoBaHNUN.

MoTeHumnanbHbI KOHMANKT NHTEPECOB. ABTOPbI 3as3BNSIOT 06 OTCYTCTBUM KOH(IMKTA MHTEPECOB.

Ncnonb3oBaHue WHCTPYMEHTOB nn. ABTOpr 3a4BNIAKOT, YTO MNpW NOAIrOTOBKE CTAaTbW HE MCMNOSIb30BaJi NHCTPYMEHTbl MCKYCCTBEHHOTO
NHTEeNnNeKTa.

><I AnHeHkos Oner AnekcaHaposud oleg.medical@gmail.com
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INTRODUCTION

Preserving pilots’ professional health and enhancing the
reliability of their performance are key elements of flight
safety in modern aviation [1, 2]. Given the increasing use
of Russian-made aircraft systems in various regions of
the world and under diverse climatic and geographic
conditions, this aspect is becoming highly relevant [3,
4]. In the view of the wide geographic scope of flights,
particular attention of aviation physicians should be paid
to the pilot as the weakest link in the “pilot-aircraft-envi-
ronment” ergatic system [5-7].

The professional reliability of pilots is ensured by a
broad range of factors, such as the state and dynamics
of their somatic health; the level of professional training
and flying skills; genuine motivation to perform flight du-
ties and the overall level of military-professional orienta-
tion; physiological characteristics that ensure resistance
to extreme dynamic and altitude-related flight factors;
and psychophysiological and psychological character-
istics along with adaptive capabilities that enable the

necessary level of professional performance under con-
ditions of time pressure and a high intensity of mental
workload [8-12].

In view of the above, the priority areas of scientific
research in the field of flight safety are: the study of psy-
chophysiological characteristics of flight work and the
professionally important qualities required of flight per-
sonnel; the investigation of psychophysiological and psy-
chological characteristics of pilots and their correspond-
ence to the flying profession; and the establishment of
prognostically valuable methodological approaches for
the assessment and development of professionally im-
portant qualities and special abilities, which creates a
fundamental basis for determining pilot professional reli-
ability [13-15].

The research results in this area are of practical im-
portance at all major stages of a pilot’s professional ca-
reer: during the professional psychological selection of
candidates for flight training; at the training stage in an
educational institution during the acquisition of basic fly-
ing skills; at the stage of flight training in an operational
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aviation unit and professional development of the pilot as
a specialist [16—19].

In order to enhance the professional reliability of pilots
from Southeast Asia (SEA) operating Russian-made air-
craft, research is being conducted to improve the medi-
cal support of flight personnel, including an assessment
of the current state of professional psychophysiological
selection and its further improvement [3].

The study purpose is to carry out a comprehensive
assessment of psychophysiological and psychological
characteristics of pilots and pilot cadets, aimed at identi-
fying criteria associated with successful performance of
their military-professional activity.

MATERIALS AND METHODS

The study involved 24 instructor pilots (hereinafter re-
ferred to as pilots) from a training aviation regiment
(mean age 28.9 + 3.2 years, mean flight hours —
576.9 + 455.9 h) and 11 pilot cadets (hereinafter referred
to as cadets) in their second year of flight training from
SEA (mean age 23.8 + 1.6 years, mean flight hours —
85.5 + 27.4 h). Physiological, psychophysiological, and
psychological examination of pilots and cadets was con-
ducted in 2025 under conditions of routine daily activity
in the aviation unit on non-flying days.

Examination of flight personnel was conducted us-
ing valid physiological, psychophysiological, and psy-
chological methods. Functional state assessment in-
cluded evaluation of cardiac autonomic regulation via
variational cardiointervalography. Recordings were per-
formed using the VNS-Ritm hardware-software com-
plex (Neurosoft, Russia), which enables high-resolution
analysis of heart rate variability and autonomic balance
indices.

Psychophysiological parameters were studied by re-
cording simple sensorimotor reaction (SSMR), reaction
to a moving object (RMO), critical flicker fusion frequen-
cy (CFFF), complex sensorimotor reaction (CSMR), and
attention characteristics using the black-red Schulte—
Platonov tables. For the psychophysiological examina-
tion, the hardware-software system “NS-PsychoTest”
(Neurosoft, Russia) was used [20-23].

Psychological examination of flight personnel was
conducted in accordance with the methodological
complex developed by specialists of the Research
Department of Medical and Psychological Support of
the Kirov Military Medical Academy for the assessment
and identification of qualities necessary for personality
formation, successful training in educational institutions,
and effective professional activity of military personnel
[24]. To investigate the characteristics of the intellectual
sphere, adapted questionnaires and survey methods
were used, such as “Coordinates”, “Landolt Rings”,
and “Number-Letter Combinations” (NLC). Personality
traits were assessed using the MLO-Adaptivity, Eysenck
Personality Inventory (EPI), and Communication and
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Organizational Skills (COS) questionnaires. An expert
survey of squadron commanders of the training avia-
tion regiment was conducted regarding the successful
performance of military-professional activity of cadets,
mastery of flight practice, and training on aviation simu-
lators [25-27].

To assess the performance of cadet training on
L-89NG aviation simulators, expert assessments by in-
structor pilots were used, assignhed based on the results
of cadet actions during flight and simulation of emergen-
cy situations in accordance with established protocols.
During simulator sessions, engine failures and failures of
individual control elements were simulated.

Mathematical and statistical processing of the data
obtained was performed in IBM SPSS Statistics 12 us-
ing descriptive statistics, Spearman’s rank correlation
analysis, ANOVA, and comparative analysis (using the
Mann-Whitney test). In all cases, the measure of statisti-
cal significance of computation results was the signifi-
cance level not exceeding the null hypothesis probability
of 0.05 (p < 0.05).

RESULTS

At the first stage of research, the level of military-pro-
fessional orientation and motivation for military ser-
vice and flight work in cadets and pilots was studied
to assess social maturity of the personality, main mo-
tivational preferences, and motivational readiness for
service.

The analysis of motivational preferences showed a
high military-professional orientation of flight personnel.
One of the most important motives for military service
cited by 9 (81.8%) cadets and 22 (91.7%) pilots was ser-
vice to the country and people, which reflects patriotism
aimed at the common good of the country.

The subsequent study of the motives for military
service between cadets and pilots found the following
differences. In 10 (90.9%) cadets, the highest rank is
occupied by salary stability, followed by the prestige
of the flying profession in 7 (63.3%) individuals, ser-
vice conditions in 6 (54.5%) cadets, and the desire to
be useful to society in 5 (45.4%) cadets. The lowest
positions in the assessment of professional orienta-
tion are occupied by career advancement opportu-
nities, education acquisition, and social benefits in
4 (36.4%) cadets.

Among experienced pilots, the second-ranked moti-
vational preference was the desire to be useful to soci-
ety, reported by 9 (37.5%) individuals, followed by salary
stability in 8 (33.3%), career advancement opportunities,
social guarantees and benefits in 6 (25.0%), prestige and
living conditions in 5 (20.8%), and education acquisition
opportunities in 4 (16.7%) participants.

Thus, in pilots, the motivational sphere is dominated
by patriotism and socially significant motives, and only
then followed by material incentives. Among cadets,
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factors such as financial stability and the prestige of the
profession come to the fore.

In the course of further research, a comparative anal-
ysis of psychophysiological, intellectual, and personality
parameters in the samples of examined cadets and pi-
lots was performed using the Mann-Whitney test.

The results of the comparative analysis of physiologi-
cal parameters of heart rate using cardiointervalogra-
phy in the groups of cadets and pilots are presented in
Table 1.

During the comparative analysis, statistically signifi-
cant differences (p < 0.05) were identified between the
groups of cadets and pilots for a number of cardioint-
ervalography parameters. Thus, in pilots, the values of
heart rate variability and variation range were lower, indi-
cating greater stability of heart rate. Higher values of the
autonomic balance index and autonomic rhythm index,
as well as lower power values of low-frequency waves
in pilots, indicate greater parasympathetic activity of the

autonomic nervous system and reduced sympathetic in-
fluence on heart rate compared to cadets. With a higher
value of the regulatory system stress index (according to
Baevsky) in pilots, as well as in cadets, the stress index
was rated as “normal”.

The results of the comparative analysis of intellectual
and personality parameters in the groups of cadets and
pilots are presented in Table 2.

An analysis of the values of intellectual parameters in
cadets and pilots found that the differences between the
groups were close to statistical significance. Pilots had
higher performance scores on the “Coordinates” method
(b < 0.089) and the “Landolt Rings” method (p < 0.067),
as well as higher reliability scores on the “Number-Letter
Combinations” method (p < 0.097), indicating a more
accurate assessment of object position in space, higher
parameters of distribution, switching, and stability of at-
tention, and a higher pace of mental processes in pilots
compared to cadets.

Table 1. Comparative analysis of cardiorhythmography parameters in cadets and pilots

Parameter Cadets, n=11 Pilots, n=24 Le\{el Of statistical
significance, p

Standard deviation of R-R interval durations ) .

(SDNN), ms 58.0 [41.0; 69.0] 40.0 [32.7; 52.2] 0.033
S;rltesss index of regulatory systems, arbitrary 97.4 [50.5: 147.0] 151.6 [108.7: 270.4] 0.030
Variation range, ms 216.0 [175.0; 265.0] 164.0 [127.0; 187.7] 0.025
Autonomic balance index, arbitrary units 150.2 [96.7; 264.5] 290.15 [198.9; 377.9] 0.030
Autonomic rhythm index, arbitrary units 5.04 [3.8; 7.0] 71 [6.3; 111] 0.022
Power of low-frequency waves, ms? 1066 [536.0; 2092.0] | 464.5 [267.8; 934.0] 0.027

Table prepared by the authors based on their own data

Note. Data are presented as median and interquartile range M, [Q,; Q,].

Table 2. Comparative analysis of psychophysiological, intellectual, and personality indicators in cadets

and pilots
Parameter Cadets, n=11 Pilots, n=24 Le\(el (.Df statistical
significance, p

Productivity according to the "Coordinates" method, score | 16.0 [13.0; 18.0] | 19 [14.0; 22.0] 0.089
Ecrg(rj:chwty according to the "Landolt Rings" method, 15.0 [11.0: 17.0] 18 [12.7: 22.5] 0.067
Reliability acpordmg .to the "Number-Letter Combinations 0.9 [0.8:0.96] 0.94 [0.89:0.96] 0.097
method, arbitrary units

Organ!zat!onal skllllslzaccordmg to the "Communication and 13 [12; 15] 15 [14; 17] 0.047
Organizational Skills" method, score

Critical flicker fusion frequency, Hz 40.7 [37.3; 43.3] | 451[41.7; 48.2] 0.013

Table prepared by the authors based on their own data

Note. Data are presented as median and interquartile range M, [Q,; Q,].
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Statistically significant differences (p < 0.05) between
the groups were shown for the critical flicker fusion fre-
quency index and the “Organizational Skills” scale of the
COS method, reflecting higher levels of functional state,
performance, and organizational abilities in the pilot
group (Table 2).

Based on the results obtained in the total sample of
cadets and pilots (n = 35), a Spearman’s rank correlation
analysis was performed to study the relationship between
psychophysiological parameters of functional state and
external criteria, such as total flight hours (EC-1) and avi-
ation simulator training performance (EC-2). The results
of the correlation analysis between heart rate regulation
parameters and EC-1 are presented in Figure 1.

The presented results of the correlation analysis re-
vealed a statistically significant relationship between the
values of the external criterion EC-1 and cardiointer-
valography data.

Thus, the parameter of flight hoursin cadets and pilots
has a statistically significant direct moderate-strength
correlation with the following parameters: mean dura-
tion of cardiac R-R intervals (r, = 0.516, p < 0.05), mode
amplitude (r, = 0.340, p < 0.05), stress index of regula-
tory systems (r, = 0.462, p < 0.01), autonomic balance
index (r, = 0.432, p < 0.01), and autonomic rhythm in-
dex (r, = 0.540, p < 0.01). These correlations reflect
the following dynamics of physiological parameters
with increasing flight hours and flight experience: an
increase in R-R interval duration, heart rate amplitude,
and autonomic regulation balance. A statistically signif-
icant inverse correlation was also established between
the flight hours of cadets and pilots and the following
parameters: heart rate variability (r, = -0.475, p < 0.01),
mode values (r, = -0.468, p < 0.01), autonomic regu-
lation (r, = -0.476, p < 0.01), power of low-frequency
(., = -0.340, p < 0.05) and high-frequency (r, = -0.510,
p < 0.01) waves. Attention switchability showed a

Vagosympathetic balance coefficient
Power of high-frequency waves
Power of low-frequency waves

Total spectral power

Autonomic rhythm index

Autonomic balance index

Variation range

Stress index of regulatory systems
Mode amplitude

Mode

Coefficient of variation

Standard deviation of R-R interval durations
Mean R-R interval duration

Heart rate

negative correlation with total flight hours (r, = -0.322,
p < 0.05). The observed correlations show that, with
increasing flight hours, the physiological parameters
of heart rate, autonomic regulation, and adaptation to
stress and flight load stabilize.

The parameter of simulator training performance
(EC-2) in cadets and pilots was statistically significantly
positively correlated with the vagosympathetic bal-
ance coefficient, defined as the ratio of low-frequency
wave power to high-frequency wave power (r, = 0.401,
p < 0.05), and also showed a statistically non-signif-
icant negative correlation with high-frequency wave
power (r, = -0.315, p < 0.1). Together, these findings
indicate the predominant influence of the sympathetic
nervous system during cadet training on flight simula-
tors, which involves practicing flight skills and actions
under various, including complex, flight conditions and
equipment failures.

Subsequently, Spearman’s rank correlation analysis
was performed to evaluate the relationship between the
results of psychophysiological and psychological ex-
amination and the number of flight hours and simulator
training performance in the groups of cadets (Fig. 2) and
pilots (Fig. 3).

The conducted analysis showed that the exter-
nal criteria EC-1 and EC-2 in pilots had a statistically
significant direct moderate-strength correlation with
parameters of attention switching and stability, work-
ing memory, and thinking speed when working under
forced pace and time pressure: the NLC method with
EC-1 and EC-2 (r, = 0.423 and r, = 0.418, respectively,
p < 0.05). At a level close to statistical significance, a
correlation was found between complex sensorimotor
reaction speed and EC-2 (r, = 0.412, p < 0.1); statistically
significant inverse correlations were also revealed be-
tween EC-1 and EC-2 and reaction times according to
the CFFF method (r, = -0.451, p < 0.05 and r, = -0.671,

-1.0 -0.8 -0.6 -04 -0.2 0.0 0.2 04 06 O. 1.0

Spearman's rank correlation coefficient, r,

B Flight hours

Figure prepared by the authors based on their own data

Fig. 1. Statistically significant correlations (p < 0.05) between heart rate regulation parameters and total flight

hours in cadets and pilots (n = 35)
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Fig. 2. Statistically significant correlations (p < 0.05) of psychophysiological and psychological parameters in
cadets (n = 11) with flight hours and simulator training performance. COS-“Communication and Organizational

Skills” questionnaire
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Reaction to a moving object

Complex sensorimotor reaction
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Figure prepared by the authors based on their own data
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Fig. 3. Statistically significant correlations (p < 0.05) of psychophysiological and psychological parameters in
pilots (n = 24) with flight hours and simulator training performance. NLC — “Numerical-Letter Combinations” test

respectively, p < 0.01). At the same time, a correlation
was also found between EC-1 and EC-2 and param-
eters of the RMO method (r, = -0.371 and r, = -0.369,
respectively, p < 0.1).

The identified correlations generally suggest that,
as pilots’ flight skills develop, the requirements for the
speed and accuracy of psychomotor reactions, atten-
tion, working memory, and thinking increase. These ef-
fects are determined by a high level of functional state
of the visual analyzer, psychomotor, and mental func-
tions.

In cadets, flight hours in the second year of flight
training (EC-1) and simulator training performance
(EC-2), similarly to pilots, significantly correlated with
attention characteristics. A direct statistically signifi-
cant correlation was found between EC-2 and atten-
tion span (r, = 0.662, p < 0.05), as well as a near-sta-
tistically significant inverse correlation between EC-1
and parameters of attention reserves and switchability
(., = -0.626 and r, = -0.702, p < 0.05). In addition to
the above correlations, in cadets, a near-statistically
significant relationship was found between EC-1 and
parameters of visual perception of distances and spa-
tial thinking (the “Coordinates” method, r, = 0.569 and

r. = 0.566, p < 0.1). Flight hours during the second
year of training in cadets were significantly correlated
with neuroticism scores on the Eysenck Personality
Inventory (EPI) (r, = 0.730, p < 0.05). Moreover, a signifi-
cant inverse correlation was observed with organiza-
tional inclinations scores assessed via the COS ques-
tionnaire (r, = -0.620, p < 0.05).

Thus, the changes observed in cadets highlight the
importance of developing visual perception, attention,
and spatial thinking for successful flight performance.
The increase in experience and complexity of flight
work is associated with emotional experiences, mood
instability, and a decreased need for collective interac-
tion.

DISCUSSION

The presented study was exploratory in nature. To
address one of the research tasks, a comprehensive
physiological, psychophysiological, and psychological
examination of pilots and pilot cadets was conducted
to identify features of their functional state associated
with successful performance of educational and pro-
fessional activities. It should be noted that although the
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obtained results are preliminary, they provide informa-
tive evidence that substantiate further research with
determination of its practical significance and practical
implementation.

The conducted socio-psychological study of the
motivational sphere of the examined cadets and pilots
recorded a high level of military-professional orienta-
tion. One of the most important motives for profes-
sional activity cited by flight personnel is service to
the country and people, which reflects patriotism. The
motivational sphere of pilots is characterized by the
dominance of socially significant incentives. In cadets,
financial stability and prestige of the activity come to
the forefront. The revealed transformation of the mo-
tivational sphere from external orientations (financial
stability and prestige) in cadets to internal ones (ser-
vice to society) in pilots is consistent with data from
Russian studies on the moral qualities of flight person-
nel. Voron et al. noted that Russian cadets also exhibit
predominantly socially-oriented motivations [28-31].
International publications show that the professional
development of pilots is accompanied by profound
changes in their motivation for flight work — from
physical adaptation and external regulation of behav-
ior to cognitive-sensory efficiency and socio-profes-
sional competence [32, 33].

The correlation analysis of heart rhythm regulation
and external criteria (flight hours and simulator training
performance) in the total sample of cadets and pilots
(n = 35) revealed a statistically significant relationship
between the external criteria and parameters of atten-
tion switchability and cardiointervalography. With in-
creasing flight hours and flight experience, an increase
in R-R interval duration, heart rate amplitude, and au-
tonomic regulation balance was noted. With increasing
flight hours in flight personnel, the physiological param-
eters of heart rate, autonomic regulation, and adapta-
tion to stress and flight load stabilize. The parameter
of simulator training performance in cadets and pilots
was significantly correlated with the vagosympathetic
balance coefficient, which is confirmed by our previous
work on the relationship between integral parameters
of heart rate variability and cognitive functions in pilots.
The study determined that the parameter of regula-
tory systems activity has strong statistical correlations
with attention span (r = -0.62; p < 0.01) and its distri-
bution (r = -0.57; p < 0.01) when performing cognitive
tasks under emergency situation simulation conditions.
At the same time, pilots with higher simulator training
results demonstrated moderate tension of adaptation
mechanisms with preservation of professional perfor-
mance, while less experienced pilots showed signs of
overstrain [34]. These results emphasize the predictive
value of autonomic regulation parameters for assessing
pilots’ readiness to perform effectively under complex
flight conditions.
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The comparative analysis revealed statistically sig-
nificant differences between the groups of cadets and
pilots in terms of a number of cardiointervalography pa-
rameters. The data from instructor pilots indicate greater
parasympathetic activity of the autonomic nervous sys-
tem and reduced sympathetic influence on heart rate
compared to cadets. With a higher value of the regulato-
ry systems stress index (according to Baevsky) in pilots,
as well as in cadets, the stress index is rated as “hormal”.
The obtained results are fully consistent with the con-
cept of physiological norm and adaptation by Baevsky
[21], as well as with recent retrospective studies of pilots’
adaptive capabilities [13, 20].

The comparative analysis of intellectual parameters
in cadets and flight specialists demonstrated that the
differences between the groups did not reach statisti-
cal significance; however, pilots showed a pronounced
tendency toward a more accurate assessment of ob-
ject position in space, higher parameters of distribution,
switching, and stability of attention, and a higher pace of
mental processes compared to cadets.

With increasing flight experience, pilots demon-
strate greater levels of speed and accuracy in psy-
chomotor responses, attention, working memory, and
thinking, reflecting a high level of functional state of the
visual analyzer, psychomotor processes, and mental
functions. The correlations observed in cadets high-
light the importance of developing visual perception,
attention, and spatial thinking for successful flight per-
formance. The increase in experience and complexity
of flight work is associated with emotional experiences,
mood instability, and a decreased need for collective
interaction.

CONCLUSIONS

The obtained results indicate a fairly balanced system
of professional psychological selection of candidates
for flight training. This is confirmed by the effective-
ness of the socio-psychological component of selec-
tion, the stress index according to cardiointervalo-
gram data, which was practically identical and within
the physiological norm in both cadets and pilots, as
well as the absence of statistically significant differ-
ences in intellectual parameters. At the same time, a
number of mental and psychophysiological character-
istics of flight personnel were identified that correlate
with the level of functional state of the organism, are
important for direct flight work, and are modifiable
during the course of flight activity and improvement
of flying skills. These include distribution, switching,
and stability of attention, working memory capacity,
the ability to accurately determine the position of ob-
jects in space, the speed and accuracy of psychomo-
tor responses, and the level of visual perception. This
indicates the need to emphasize these characteristics
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in the system of professional selection measures for
candidates for flight training, as well as to develop
the corresponding qualities in flight personnel during
training in educational institutions and during the first
years of service in aviation units.

In this regard, the next research stage will involve
expanding the sample to include pilots with different
levels of professional training and cadets in their first
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