Psychology. Journal of the Higher School of Economics

O TICHXONOTHA=

YKYPHAJ BbICLLEW LLKOJbl 9KOHOMUKN

B HOMEPE

Sports Psychology

MpocouunansHoCcTbL 1 oxpaHa
OKpYy>KaroLLein cpeapl

L ]
OueHka cnocobHOCTH

K NpedcTaBfeHnto LBeTa
L ]
VMcnonb3oBaHne nHTepHeTa

N YnTaTenbcKasi r[paMoTHOCTb
y NOQPOCTKOB

Tom 22, Ne 3 2025

ISSN 1813-8918 (Print)
ISSN 2541-9226 (Online)



Tom 22. Ne 3
2025

Yupenurean
HHIU/IOHHJTI)HI)Iﬁ V[C(',IICIIOBaTCIII)CKHﬁ yHUBEpPCUTET

«Bpicias 1kosa 9KOHOMUKI»

I'naBHbIii peakTop
B.A. Ilemposcxui (HITY BIIID)

Penaknuonnas Kouierus

A. Bamvcunep (Onsboprekuii yHusepeutet, Jlanust,
u Yacrnbiii yausepenrer 3urmysaa Opeiiza, Aser-
pust)

EJI Ipuzopenxo (Xwioctonckuit yausepenret, CIITA)
B.A. Kmouapes (HI1Y BILLD)

JLA. Jleonmves (HY BIID u MI'Y mm. M.B. Jlo-
MOHOCOBA)

B.E. Jlenckuit (M® PAH)

M. Jlunu (Pouecrepckuii ynusepenret, CIITA)

JI.B. Jhocun (HI1Y BIID u U1 PAH)

E.H. Ocun (Yunsepcurer ITapmxa Hanrepp,
Dparnns)

A.H. ITodovsikos (HNY BIIID)

E.b. Cmaposoiimenxo (HI1Y BIIID)

JI.B. Ywaxkos (3am. rias. pea.) (UIT PAH)

M.B. @anuxman (Cesann: Yuusepcuter I0ra, CIITA)
A.B. Xapxypun (HI1Y BILID)

CA. Ilebemenro (HITY BIIID)

C.P. flzonxosckuit (3am. rias. pex.) (HIIY BIID)

IKcnepTHbIii coBeT

K.A. Abynvxanosa-Crascrkas (11 PAH)

H.A. Anmaes (V1 PAH)

B.A. Bapabanwuros (MTTIITY w MIUIT)

T10. Basapos (MTY um. M.B. Jlomonocosa n
MIIIT)

A.K. boromosa (HI1Y BIIID)

A.H. Iyces (MI'Y um. M.B. Jlomonocosa)

AJL XKypasres (V11 PAH)

A.B. Kapnog (fpocnaBckuil rocyaapcTBeHHBIN
yausepeuter um. [LL [lemuosa)

11 Jlyuucano (Puvexmii yamsepenrer Jla Canmerira,
Wrams)

A. JIsnzne (Mesxynapo/iHoe o01ecTBo Jororepa-
U 1 9K3UCTEHIINAIBHOTO aHan3a, ABCTPHA)
A.B. Oparos (HITY BIIID)

B.D. [Tempenxo (MI'Y um. M.B. JlomoHocoBa)

B.M. Posun (1D PAH)

U.H. Cemenos (MI'TLY)

E.A. Cepeuenxo (111 PAH)

T.H. Yuwarosa (V111 PAH)

AM. Yepropusos (MI'Y nm. ML.B. JIomonocosa)

AT HImenes (MTY mm. M.B. Jlomonocosa)

1. IlImuom (Tuccenckuii ynusepeurer, lepmanist)

ICUXO0JIOTUA

sKypHnana Beiciieil mkoJibl 3KOHOMUKH

ISSN 1813-8918; e-ISSN: 2541-9226

«Ilcuxomorus. Kypuan Boiciieil MKOJIbI 9KOHOMUKU»
uznaercs ¢ 2004 r. HarmmoHaabHbIM HCCIEI0BATEIBCKUM
YHUBEPCUTETOM «BbIcimas mkosa sKOHOMUKH» W TOJI-
Jiep;KuBaeTcs genapramenTom rncuxosornu HUY BIIS.
Muccust skypHaia — 9T0
° MOBBIIIEHUE CTATyca ICUXOJOTHN KakK (yHIaMeH-
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Om pedaxuuu

Jloporue unraremnu!

JKypHas ormeuaer 100MIEH TOPOTUX W 3HAYUMBIX B JIESATEIbHOCTH HAIETO KypHAIa
TJIABHOTO PEIAKTOPA, IOKTOPA TICUXOJOTMUECKUX HAYK, Mpodeccopa, HAYIHOTO PYKOBOIU-
tess IlenTpa dyHIaMEHTATBHON 1 KOHCYIBTaTHBHON MEPCOHOJIOTHH JieTIapTaMeHTa TICIX0-
gorun Baguma Apryposuua [leTpoBckoro u unena Haiiell pelakiiiOHHOM KOJIJIeTuu, 10K-
TOpa MCUXOJIOTHYECKIX HayK, Tpodeccopa, 3aBeayioniero MeskayHapogHoi jaboparopueit
MO3UTUBHOI TICUXOJIOTUU JINYHOCTH ¥ MOTUBAIUU JIeNapTaMeHTa TICUX0I0ruu JIMuTpust
Auexceesnua JleonTbeBa. Pepakins sKypHaja MO3paBsieT I00UISPOB, JKeTaeT KPEIKOro
3/I0POBbsI, OJIATOTIONY UM U TBOPYECKOTO BIOXHOBEHsI!

TTosmblii TEKCT MO3ApaBIeHUIT Pa3MeleH Ha cauTe JKypHaa:
https://psy-journal.hse.ru/news/318502709.html

Special Theme of the Issue.
Sports Psychology:
From Self-Regulation to Digital Technologies

EDITORIAL

Sports psychology is considered to be one of the most dynamically growing psy-
chology branches. This is due to both technological innovations, such as virtual
reality, eye-tracking, artificial intelligence (AI), and increased competition of ath-
letes, which results in higher workload, younger age of career onset, and search for
alternative training approaches. Elite athletes often compete at their physical and
physiological limits. It is therefore a proper psychological training that may be crit-
ical to an athlete’s performance.

Sports psychology is most strongly characterized by the complexity of applied
approaches. Thus, ideomotor training, coping strategies and self-regulation methods
remain relevant and sought-after by athletes. On the other hand, the rapid evolution
of innovation and AT allows for even greater improvements in athletes’ training.
Given this diversity of innovative sport solutions, not only the increasingly
advanced technologies used for athlete diagnosis and training are essential, but also
a systematic and evidence-based methodology based on research and scientific data.



382 Editorial

At the moment, a range of research groups in Russia are active in conducting
scientific studies related to the sports psychology issues. Some of those studies are
presented in this special issue that also features a collaboration between our col-
leagues from the Faculty of Sport and Physical Education at the University of Novi
Sad in the Republic of Serbia.

The articles included in this special issue give a clear reflection of the key trends
in the modern development of sports psychology: psychological methods and
approaches (coping strategies, self-regulation, mental toughness, etc.); studying
psychophysiological parameters of sport, including comparison of professionals
with novices in order to identify the most relevant attributes; development and
implementation of digital technologies in the psychological training of athletes.

The article of EN. Danilenko et al. examines the coping strategies of highly
skilled athletes across various sports, utilizing psychological assessments through the
“Coping Inventory for Stressful Situations” (CISS) and a biofeedback-based training
program called “Honey Bear.” The program, implemented with the “BOS-PULSE”
system, tracks physiological parameters such as cardio interval duration and skin
conductance. Results indicate that athletes predominantly employ adaptive coping
strategies, including both problem-focused and emotion-focused approaches. The
analysis further categorizes athletes into two groups based on their emotional reac-
tivity: those with normal/reduced reactivity and those with excessive reactivity.
The findings highlight the need for corrective health measures for athletes exhibit-
ing emotion-focused coping and excessive emotional responses, recommending
gaming biofeedback technology as an effective intervention.

The work of A.A. Yakushina, E.A. Filippova, and S.V. Leonov has also explored
coping strategies used by the injured athletes with regard to their gender, a type of
sport and injury severity. The results show that the choice of coping strategies
varies among injured athletes: males and athletes from contact sports are more
prone to use avoidance strategies for severe injuries, whereas females and athletes
from non-contact sports tend to use problem-focused strategies for mild injuries.

The mini review by N. Lakicevic and E. A. Panfilova considers such a crucial
psychological construct as mental toughness based on combat sports. Athletes in
combat sports are constantly faced with high levels of stress both during training
and competition. Mental toughness becomes the factor that separates average ath-
letes from real champions.

The study of K.A. Bochaver, S.I. Reznichenko, D.V. Bondarev explores the rela-
tionship between psychological resources — authenticity, mental toughness, and
resilience — and commitment to the “Spirit of Sport” values among 418 male pro-
fessional athletes from Russian national teams. Utilizing various scales and analy-
ses, three athlete typologies were identified: high-resource (51%), medium-
resource (32%), and low-resource (17%), with mental toughness as the key differ-
entiator.

The article of 1.S. Polikanova, A.A. Gasanov, and S.V. Leonov presents the
results of a pilot study using a virtual reality (VR) environment developed by the
authors that simulates running and shooting in biathlon. This article analyzes the
factors that affect the standing shooting performance in biathlon.
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The work of L.R. Sufiyanova et al. investigates the psychophysiological aspects
of self-regulation during post-exertion recovery in phygital athletes competing in
sports such as football, basketball, and shooting. Using the BOSLAB-self-regula-
tion system, stress tests were administered to assess the participants’ self-regula-
tion under stress, measuring electrocardiogram and skin conductance response
before and after testing. The sample included 73 athletes and a control group of 13
competition administrators and referees. Findings revealed that phygital athletes
exhibited twice as many instances of elevated heart rates and 1.5 times more exces-
sive emotional reactivity compared to traditional athletes, with few showing no
response to stress tests.

M.M. Teepelevich and A. M. Mukhamedov studied the correlation between the
accuracy of moving objects tracking in three-dimensional space and task parame-
ters, as well as the playing position of hockey players aged 13 to 15. Twenty-nine
forwards and twenty defencemen took part in the test and performed tasks using a
virtual reality setup. Key metrics such as task accuracy, total path length, colli-
sions, occlusions, and motion speed were recorded. Analysis revealed that higher
motion speeds and frequent occlusions from distractors negatively impacted track-
ing accuracy, underscoring the importance of considering various task parameters
in athlete assessments.

The work of A.P. Kruchinina and LS. Polikanova was aimed at studying eye and
head movement parameters in biathletes of different skill levels, including beginners,
in order to determine the distinction that affects shooting performance. Biathlon
shooting is a critical factor influencing an athlete’s success, impacted by elements
such as muzzle blast, rifle recoil, aiming patterns, and environmental conditions.
Elite biathletes exhibited minimal gaze path length after shooting, lower pre-
shooting head and gaze velocities, a smaller normalized ellipse square, longer and
fewer fixations, and less blinking, all correlating with enhanced concentration and
shooting efficiency.

E.A. Panfilova’s study assessed psychomotor parameters in twenty-four female
aerobic gymnasts aged 12 to 17, divided into Youth and Junior Divisions.
Conducted during an off-season, the research identified that tests measuring
mobility, balance, and nervous process intensity were most effective in evaluating
psychophysiological parameters. The content of the articles in this thematic issue
suggests a diversity of approaches to the psychological preparation of athletes in
the context of modern sports today.

LS. Polikanova
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Abstract
The study investigates the coping behav-
ior (coping strategies) of highly skilled
athletes participating in various sports.
Diagnostic tools include psychological
testing of basic coping styles using the
Coping Inventory for Stressful Situations
(CISS) by N. S. Endler and J. A. Parker, as
well as a multiparametric combined game
training program called “Honey Bear”
(“Sladkoyezhka”, “a sweet tooth”). The pro-
gram is based on biofeedback (BFB) and the
use of parameters such as the cardiointerval

Pesiome
Wccnenyercst coBnaatoiiee noseenne (KOMUHT-
CTpaTerny) CIIOPTCMEHOB BBICOKOW KBasmduKa-
UM Pas3JIMYHBIX BUJIOB Criopra. Marepuasibl u
METO/IbI JIMarHOCTUKH BKJIIOYAIOT TICHXOJIOTHYE-
CKO€ TeCTHpoBaHue 6a30BLIX CTHUJIEH COBJIAIAI0-
MIEr0 MOBEJIEHUSI € MCIOJIb30BAHUEM METO/NKU
«KonuHr-rosejieHne B CTPECCOBBIX CUTYAIUSIX>
(CISS) 9unnepa—Ilapkepa; MHOTOTTApaMeTpUYe-
CKUHA KOMOWHUPOBAHHBIA WIPOBOIl TPEHUHT
«Craikoeskka» Ha OCHOBe GHOJIOTUUYECKOll obpar-
noii cea3u (BOC) mo mapamerpam AMTETHHOCTH
KapJAMOUHTEPBAJIOB M KOXHOW MPOBOJUMOCTH.

The work was carried out as part of the state assignment of FRC FTM and as part of the state

assignment of FSCCSM FMBA.

PaGora BbimoniHeHa B pamkax locynaperBeHHoro saganus DOUI[ OTM u B pamkax
Tocynapcrennoro 3aganus OTBY OHKIICM OMDBA Poccun.
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duration and skin conductance. The BFB
training is conducted using the BOS-
PULSE software and hardware complex
(a modification of the Pulsar device) for
processing electrophysiological and psy-
chophysiological information and biofeed-
back, produced by LLC COMSIB,
Novosibirsk. The following physiological
parameters are recorded: cardiointerval
duration, skin electrical conductance, and
spontaneous skin galvanic reactions. The
dominant coping behavior among athletes
is represented by adaptive coping strate-
gies, problem-focused and emotion-fo-
cused coping. Analysis of the dynamics of
the training parameters of the “Sweet
Tooth” BFB training allowed the athletes
to be divided into two groups based on
their type of emotional response. Those
with normal/reduced reactivity and those
with excessive reactivity were selected.
Behavioral, physiological, and psychoemo-
tional characteristics of the participants’
identified coping behaviors are described.
The necessity of corrective health meas-
ures for athletes demonstrating emotion-
focused coping strategies and excessive
emotional reactivity during the “Sweet
Tooth” BFB training is substantiated. The
use of gaming biofeedback technology is
recommended as a corrective measure.

Keywords: elite sports, stress manage-
ment, coping behavior, coping strategies,
psychophysiological diagnostics, func-
tional states, emotional reactions, game
training, biofeedback.
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BOC-Tpenunr nmpoBoAUTCS € MOMOIIBIO TTPO-
rpaMMHO-AIMapaTHOr0 KOMILIeKca 06paboTKu
2J1eKTPODUINOTIOrNIECKOI 1 ICHXO(hU3NOTIOTIYe-
ckoit mHdpopmanun u 6uoynpasienuss «BOC-
I[TYJIbC» (momupuranust npubopa — <«ITyib-
cap») npoussogctea OO0 «Komcub», . Hoso-
cubupck. Perucrpupyiorcst (husmosornyeckie
MapamMeTpbl: JINTENbHOCTb KapAMOUHTEPBAJIOB,
AJIEKTPUYECKAsT TIPOBOJMMOCTD KOKU, CIIOHTAH-
Hble KOXKHO-TaJIbBaHIYeCKHe peakiuu. JJomunn-
pyloliiee COBJIA/AIONIEE TIOBE/IEHNE CIIOPTCMEHOB
MTPEJICTABJIEHO AJANTUBHBIMU KOIUHIAMU: TIPO-
6J1IEMHO-OPUEHTUPOBAHHBIM U 3MOIMOHATIBHO-
OPUEHTUPOBAHHBIM. AHAJIN3 JUHAMUKU YIIPaB-
JITIONIMX TTapamMeTpoB TpeHunHra «Cliajkoexkas
I03BOJIMJI PA3/IETIUTH CIIOPTCMEHOB 110 THITY 9MO-
IIUOHAJIBHOTO PEArnpoOBAaHMs HA JIBE TIPYIIIBL C
HOPMAJIbHBIM,/CHUKEHHBIM U M30bITOYHBIM Pear-
poBamuem. Ornucanbl ToBejieHuecKre, GU3noIorn-
YecKre ¥ ICUXOIMOIUOHAIbHBIE 0COOEHHOCTU
BBISIBJIEHHOTO COBJIAJIAIONIETO [OBEJIEHNs Y4acT-
HukoB. O60CHOBaHA HEOOXOAMMOCTD [TPOBEEHNUS
KOPPEKIIMOHHBIX 03/I0POBUTEIbHBIX MEPOIPHSI-
TUH CO CIIOPTCMEHAMHU, JE€MOHCTPUPYIOIUMHI
CTPaTerny AMOIUOHATHHO-OPHEHTUPOBAHHOTO
KOIMHTA U TI0Ka3aBHIMMU M30BITOYHOE 3MOIUO-
HaspHoe pearupoBanue 1npu bOC-Tpenunre
«Cuagkoexka». B kadecTBe KOPPEKIIMOHHBIX
MEPOIPUITHI PEKOMEHIOBAHO MCIOJIb30BAHNE
TEXHOJIOTMY UTPOBOTO OUOYIIPABJIEHUS] HA OCHOBE
6UOJIOTIYECKON 0OPaTHOI CBS3M.

Kuouesvie crosa: cnopt BbICHINX JTOCTHKEHMI,
[IPEOJIOJIEHNE CTPECCa, COBJIAIAIONIEE [IOBEIEHME,
KOIMHI-CTpaTeruu, IICUXO(U3UOIOrHYeCcKas
AMarHOCTHKA, (YHKIMOHAJIbHbIE COCTOSHUS,
SMOLMOHAJbHbIE PEAKLMHM, UIPOBONH TPEHUHT,
6uosiornyeckas obpaTHast CBSI3b.
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Modern elite sports place special demands on the professional competencies of
athletes, particularly on their active stress management skills. Effective behavioral
models of adaptation to changes, the ability of athletes to focus on internal sensa-
tions to assess stress levels, and the mobilization of physiological resources to over-
come stress help maintain optimal performance and refine techniques for executing
sports actions. These are considered to be essential conditions for successful profes-
sional development (Berilova et al., 2020; Bochaver et al., 2021; Gorskaya, 2017,
2019; Balk & Englert, 2020).

Coping behavior is aimed at ensuring and maintaining an individual’s well-
being, both physical and mental (Lazarus & Folkman, 1984; Folkman & Lazarus,
1988; Weinberg & Gould, 2014). Coping behavior is a crucial aspect of psycholog-
ical resilience and adaptation to various non-standard situations. Coping strategies
depend on personal characteristics, experience, and the specifics of the stressful sit-
uation, enabling individuals to overcome difficulties, adapt to changes, and mini-
mize the negative impact of stressors (Zhuravlev et al., 2008; Kryukova, 2008).

In elite sports, coping is primarily associated with managing stress during train-
ing and competitions, as well as with personal negative experiences (such as fear of
losing, the complexity of tasks, or unsuccessful personal sports experiences) and
unexpected challenges (such as sports injuries or being transferred to another
team). External factors, such as the significance of the competition, the presence of
strong opponents, and the behavior of fans, can also amplify stress on athletes,
often long before the actual event (Berilova et al.,, 2020, 2021; Bochaver &
Dovzhik, 2016; Gorskaya, 2019; Dovzhik & Bochaver, 2016; Pankratova, 2021;
Fronso et al., 2017).

Thus, a comprehensive approach is necessary for the objective diagnosis of ath-
letes’ coping behavior, taking into account their personal characteristics, physio-
logical potential, and emotional reactivity in stressful and extreme conditions.

The aim of the study is to investigate the coping behavior of highly skilled ath-
letes.

Materials and Methods

The study involved highly skilled athletes from the following national youth
team sports: football (N = 28, age 18-22 y.0., M = 19.4), volleyball (N = 31, age 18—21
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y.o., M = 19.9), handball (N = 32, age 18-22 y.0.,, M = 20.5). All participants are
male and have been involved in the selected sports with a minimum experience of
5 years. The diagnostics of athletes’ coping behavior included psychological testing
and the “Honey Bear” BFB game training.

Psychological testing was provided using the Coping Inventory for Stressful
Situations (CISS) by Endler and Parker. This tool diagnoses three basic coping
styles. These styles are the Task-Oriented Coping (TOC) focused on task-solving,
the Emotion-Oriented Coping (EOC) focused on managing emotions, and the
Avoidance-Oriented Coping (AOC) which includes distraction and social diver-
sion (Kryukova, 2010).

The multiparametric combined game training “Honey Bear” is a type of applied
biofeedback technology; it diagnoses the functional and psychoemotional state of
athletes based on the targeted control of heart rate (HR) and skin conductance
response/galvanic skin response (SCR/GSR) of participants during training ses-
sions (Mazhirina et al., 2023a). The BFB training is conducted using the BOS-
PULSE software and hardware system for processing electrophysiological and psy-
chophysiological information and biofeedback (produced by LLC COMSIB,
Novosibirsk).

The plot of the combined game training “Honey Bear” (screenshots of the
“Honey Bear” game application are shown in Figure 1).

The training presents a game scenario in which the main character, a bear cub,
must climb a tree, reach the honey located in a hollow, and eat it. The honey in the
hollow is guarded by bees. They fly near the bear cub and carry a small door to close
the hollow. If the bear cub manages to outrun the bees, it gets to eat the honey. If
the bees outrun the bear cub, they hang the door on the hollow, and the bear cub
does not get the honey.

Figure 1

Screenshots of the Game Application “Honey Bear”
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The speed of the bear cub decreases as the level of emotional tension in the par-
ticipant increases, which is expressed in an increase in HR and the number of spon-
taneous reactions in the skin conductance level (SCL) signal. Accordingly, the
calmer the participant, the faster the bear cub can climb the tree, and the greater
its chances of outrunning the bees. If the participant avoids developing stress reac-
tions, the obstacles decrease, and the bear cub has a better chance of reaching the
honey first.

The goal of the training is to simultaneously lower the pulse and prevent sharp
increases in skin conductance. The training is considered effective if during the ses-
sion there are no spontaneous reactions exceeding the individual SCR/GSR
threshold, and the number (frequency) of reactions decreases from trial to trial.
The duration of a session is six trials (20—25 minutes total), during which the fol-
lowing physiological parameters are recorded: the duration of cardiointervals (RR,
ms), the skin conductance level (SCL, uS), reaction frequency (RF, 1/min), and
session rating (win/loss for each trial). For each trial, the average values of the
parameters are calculated (RR1-RR6, SCL-SCL, RF1-RF6), as well as the ampli-
tudes of spontaneous skin conductance responses (AMP1-AMP6, uS).

Results

Based on the analysis of coping behavior diagnostics, the basic dominant strate-
gies of athletes in stressful situations were identified. The majority of participants
(76.9%) chose problem-focused coping (50-74 CISS scale points) as their domi-
nant behavioral strategy in stressful situations. This strategy involves solving the
task at hand by analyzing the situation and planning steps to overcome the prob-
lem, actively seeking specific actions to mitigate the stressor or reduce its impact.
Participants demonstrated suppression of concurrent activities and immersion in
the problem, often refusing other activities to focus on resolving the particular
stressful situation.

To a lesser extent (23.1%), participants used emotion-focused coping strategies
(19-38 CISS scale points) in stressful situations, such as seeking social support
(turning to close ones for moral support), positive reappraisal (reframing the situ-
ation to interpret stressful events as beneficial), radical acceptance (acknowledg-
ing the reality of the stressful situation without denial or self-deception), and self-
control (attempting to monitor and restrain emotional responses to stress).

Non-constructive coping strategies were not observed in this sample.

Analysis of HR and SCL data from the combined BFB game training “Honey
Bear” revealed that the majority of participants (83.5%) demonstrated effective
psychophysiological response profiles (Mazhirina et al., 2023b) with normal or
reduced emotional state based on SCL parameters. This indicates sufficient self-
regulation skills and high performance in an optimal or near-optimal functional
state (Figure 2B). The remaining participants (16.5%) showed effective psy-
chophysiological response profiles based on RR interval duration but exhibited
excessive reactivity in SCR parameters during the training (Figure 2A).
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Figure 2
An Example of the Effective Dynamics of RR and Excess SCR/GSR (A)
and the Effective Dynamics of RR and SCL (B) in a Trial of the “Honey Bear” Game Training
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Excessive emotional reactions increase the physiological cost of situational
adaptation for athletes, visually reflected in the rise of average SCR/GSR ampli-
tude values across trials (AMP1-AMP6). Below are profiles of an optimal emotion-
al background (decrease in AMP1-AMP6 (Figure 3B)) and an excessive emotional
background (increase in AMP1-AMP6 (Figure 3A)) during the “Honey Bear”
game training.

Most participants who chose problem-focused coping demonstrated a normal or
reduced emotional state (60 people of 76; 79%) based on SCL parameters during
the “Honey Bear” BFB training, which is expected. More than three quarters of
athletes using emotion-focused coping showed a normal emotional response profile
(16 of 21; 76,2%), but the psychophysiological response profile based on
SCR/GSR was assessed as excessive in 23.8% of cases. (Table 1). Note that this
percentage does not show significant difference from the percentage of people with
excessive emotional reaction in the problem-oriented coping group (21%).

The psychophysiological response characteristics of participants with different
coping styles are presented in Table 1.

The athletes demonstrated a distribution of dominant coping strategies without
clear preferences for any specific diagnosable behavioral strategies among the
sports given (Table 1). Notably, all the coping strategies chosen by the participants
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Figure 3
Profile of the Optimal Emotional Response (A) of a Participant and Profile of the Excessive
Emotional Response (B) of a Participant according to the AMP1-AMP6 Indicator
in the “Honey Bear” Game Training

A B

Table 1
Psychophysiological Response Characteristics Based on SCR Parameters in Participants with
Different Coping Styles

Psychophysiological response profile type
(based on SCR/GSR parameters)

Normal or reduced reactivity
(76 individuals; 83.5 %)

Excessive reactivity

(15 individuals; 16.5 %)

Coping
style

Problem-focused coping
(70 individuals; 76.9 %)

60 individuals; 61.5%
football N=19,
volleyball N=21,
handball N=20.

10 individuals; 11%
football N=2,
volleyball N=3,
handball N=5.

Emotion-focused coping
behavior
(21 individuals; 23.1 %)

16 individuals; 22%
football N=5,
volleyball N=6,
handball N=5.

5 individuals; 5.5 %
football N=2,
volleyball N=1,
handball N=2.

were adaptive which suggests psychosocial maturity, emotional intelligence, and
developed communication skills of the described athletes. These qualities enable
flexible interaction between the teammates and contribute to coordinated execu-
tion of sports actions to secure a winning outcome.

The increase in emotional experiences reflects the process of “immersing” the
participant into a state of internal stress (experiencing mental tension that arises
during activities in difficult conditions or when a person is solving complex,
ambiguous tasks) which may lead to psychosomatic disorders in athletes.

It is worth noting that emotional experiences may not be outwardly noticeable
but can be so intense that they negatively affect both the training process and
future competition results. Resolving stressful situations requires significant phys-
iological resources for situational adaptation, increasing the risk of psychosomatic
disorders and necessitating corrective health measures.
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The structure of corrective programs is based on the principle of gradual mas-
tery and application of self-regulation skills (starting with familiarization and mas-
tery of various regulation techniques, followed by the development of specific self-
regulation skills, and later improving the effectiveness of these skills and transfer-
ring them to real-life situations).

The proposed recovery programs using BFB training allow the following.

* Developing stress resilience skills, the ability to overcome high psychological
loads, and forming and improving professional skills and personal qualities.

* Enhancing the quality of rehabilitation and recovery processes after intense
profession-related loads.

* Forming an optimal psychophysiological state of readiness to achieve the
highest possible results and the will to win.

* Developing mental qualities and skills that ensure the reliability of profes-
sional activities while improving the psychosomatic health of highly skilled ath-
letes.

* Developing special skills (reaction speed, endurance, etc.).

* Correcting character traits and increasing motivation to achieve maximum
sport results.

Corrective procedures for participants with excessive emotional background
include game training aimed primarily at emotional control (Figure 4) and HR
reduction (if necessary).

Utilizing BFB technology in corrective and recovery programs for athletes has
demonstrated high effectiveness (Mazhirina et al., 2023b).

Figure 4
Structured Rehabilitation Plan for Athletes Exhibiting Excessive Emotional Responses
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“HONEY BEAR", NO COMPETITION [UFTI", "ROWING CANAL",
TRANING AIMED AT SCR STRESS "HONEY BEAR",
CONTROL ("BRICKS") "SHOOTER')

Structured rehabilitation plan for participants exhibiting excessive
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Conclusion

The study participants demonstrated adaptive coping behavior expected of elite
athletes. They used constructive coping strategies in situational adaptation,
showed optimal functional responses to the proposed stressors, and rationally dis-
tributed their psychoemotional resources.

The study identified participants with emotionally pronounced coping and
excessive emotional reactivity to the proposed stressors, which complicated their
psychoemotional recovery and increased stress load.

Properly selected diagnostic methods, comprehensive data analysis algorithms,
convenient forms for presenting results, and high-quality feedback can determine
athletes’ coping styles, enabling the timely implementation of corrective measures
into the training process. These measures preserve the physical and mental health
of athletes and extend their sports careers.

The work was carried out as part of the state assignment of the Federal
Research Center for Fundamental and Translational Medicine (FRC FTM).
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Abstract
Sports injuries can have devastating
consequences and severely restrict an
athlete’s ability to succeed. Research
into the characteristics of psychological
recovery from sports injuries can make
an important contribution to the devel-
opment of more effective rehabilitation
programs. This study aims to examine
coping strategies used by injured ath-
letes, depending on their gender, type of
sport, and injury severity. The sample
comprised 95 athletes of various sports
with certain types of injuries, aged 16—
31 years (M = 19.40, SD = 2.55; 43 males
and 52 females). The study used (a) the
Athletic Coping Skills Inventory and
(b) the Stress Management Ques-
tionnaire. The study found that athletes’
choice of coping strategies varies

Pe3siome
TpaBMbI B CIIOPTUBHOM 1€ATEIBHOCTA MOTYT OKa3bl-
BaTh Pa3pyIINTEIbHOE BO3ICHCTBIE M 3HAUNTEIHHO
OrpPaHUYMBATDH CIIOCOOHOCTD CIIOPTCMEHA JIOCTUTATh
VCIIEIIHBIX Pe3ybratoB. V3ydyenue ocobGeHHOCTEl
[ICUXOJIOTUYECKOTO  MPEOJI0JEHUS CIIOPTUBHOM
TPaBMbI MOJKET BHECTH CYIIECTBEHHBIH BKJAJ B
JaJIbHENIyIo pa3paboTKy a(hHEKTUBHBIX peabuin-
TAIMOHHBIX nporpamM. Llesbto gaHHON paboTbI
SABJISIOCH U3YYeHIe 0COOEHHOCTEN BBIGOPA KOIUHT -
CTpATeruil CIOPTCMEHAMM IIPU CTOJIKHOBEHUU C
TPaBMOI B 3aBUCHMOCTH OT BH/A IPAKTHKYEMOTO
CIOPTa, TI0JIa U CTENEHW TAKEeCTH ITOJYYEHHOH
TpaBMbl. BpiGopKy coctaBuiin 95 CHOPTCMEHOB,
CTOJIKHYBIIUXCS C Pa3JIMYHBIMUA TPaBMaMH, B BO3-
pacre ot 16 set 1o 31 roma (M = 19,40, SD = 2.55):
43 My>KUMHBI 1 52 KeHIHBL. B paMKkax nccienosa-
Hst ObLIM 3a/[eHCTBOBAHDI CJIEYIOUINE METOAUKU:
«Tect KONMHT-HABBIKOB criopTeMeHas; « OTpocHUK
COBJIQJIAHUS CO CTPECCOM». Pe3ysisraTbl uccieioBaHns

This research was funded by the Russian Science Foundation, project # 25-18-00899.
Uccnenosanue Boimosneno npu nojaepkke PHO, mpoekt Ne 25-18-00899.
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depending on their gender, type of sport,
and injury severity. It was demonstrated
that the choice of a coping strategy cho-
sen by the athlete depends mainly on the
type of injury sustained. Athletes who
have experienced a severe injury are sig-
nificantly more likely to use avoidance-
oriented strategies, while athletes who
have experienced a mild injury are more
likely to use problem-solving-oriented
strategies. Thus, it is understood that the
choice of coping strategies after injury
may differ depending on the sport disci-
pline, the athlete's gender, and the sever-
ity of the injury. This will allow coaches
and sports psychologists to create more
targeted support programs that take into
account the individual characteristics of
each athlete's traumatic experience.
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[OKa3aJii, 4TO BBIOOP CIIOPTCMEHAMM CTPATErwii
COBJIQJIAHUS 3aBUCUT OT UX I10J1a, BUJA CIIOPTA U
TSIKECTU TPaBMbIL. DBIJIO yCTAHOBIIEHO, YTO BBIGOP
KOIIMHT-CTPATerut, n30upaeMoil CHOPTCMEHOM,
[IPEUMYIIECTBEHHO 3aBUCUT OT THIIA MOJYYEHHOI
TpaBMbl. CIIOPTCMEHDI, MEPEKUBIINE TSIKEIYIO
TPaBMy, 3HAYMTEJILHO Yallle MCIOJb3YIOT CTpaTe-
UM, OPHEHTHPOBAHHbIE Ha U3beraHue, B TO BPeMst
KaK CIIOPTCMEHBI, TePEKUBIINE JIETKYIO TPaBMY,
yaie MCIOoJb3YIOT CTPaTeruy, OPUeHTHPOBAHHbIE
Ha perienue npobseM. Takum 06pasoM, MOIYYeHO
[OHUMAHHUE TOTO, YTO BBIOOP CTPATErii COBJIA/Ia-
HUS 110CJIEe TPABMbI MOXKET BAPbUPOBATHCS B 3aBU-
CUMOCTU OT CIIOPTUBHOH JMCHMUIIMHBI, [10Ja
CIIOPTCMEHA M XapaKTepa MOBPEKIeHUs. JTO 1103-
BOJIUT TPEHEPAM U CIIOPTUBHBIM IICUXOJIOTaM CO3-
JaBatb OoJiee a/[PeCHbIE TIPOrPAMMBI HOIIEPKKH,
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TPABMATHYECKOT'O OITbITA KaXK/[0T0 CIIOPTCMEHA.
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Professional sports are characterized by emotional intensity, extremeness and a
relentless pursuit of excellence (Sagova & Shaiafetdinova, 2024). One of the con-
ditions for sports success is the need to constantly take risks and accept new chal-
lenges to stay ahead of competition. However, growing demands are also accompa-
nied by serious consequences, including physical injuries that are at the center of
attention (Heil, 1993).

In addition to the physical consequences athletes experience when they suffer
from severe injuries (decreased physical activity and physical fitness), they are
inevitably exposed to psychological experiences. In particular, for an athlete who
devotes much time and energy to their sport and whose identity and self-esteem
are closely linked to their ability to participate in sports, injuries can be a serious
psychological impact that can lead to devastating consequences until the end of
their career (Russell, 2000).

Given the frequency of injuries in sports activities and their destructive impact
on the psychological state of an athlete (Brewer, 1998), it seems relevant to study
strategies of coping with injuries to maintain an athlete’s emotional well-being and
ensure a harmonious continuation of their engagement in sports.

Lazarus and Folkman define “coping” as “constantly changing cognitive and
behavioral efforts to manage specific external and/or internal demands that are
appraised as taxing or exceeding the resources of the person” (Lazarus & Folkman,
1984, p. 141). At the same time, “coping strategies” determine the response reper-
toire of a person to a stressful situation (Sahler & Carr, 2009; Aslanova et al., 2023;
Vets, 2023) and generally fall into the following categories: problem-focused cop-
ing strategies (actively overcoming a stressful situation); emotion-focused coping
strategies (regulation of situation-related emotions); and avoidance-focused cop-
ing strategies (distraction, avoidance of a stressful situation) (Amirkhan, 1990;
Endler & Parker, 1994; Nicholls & Polman, 2007; Flores-Mendoza et al., 2024).

We should note that psychological coping with sports injuries is as important as
physical therapy and other rehabilitation measures (Russell, 2000), because sports
injuries have a major impact on the mind. In particular, an injured athlete feels the
loss of basic goals due to a lack of training opportunities, which results in a loss of
self-control and autonomy, and significantly affects his/her self-esteem (Klenk,
2006). Furthermore, physical injuries in athletes’ lives can result in social with-
drawal, a loss of independence and self-confidence, a loss of income, and negative
emotional reactions that complicate the recovery process (Ford & Gordon, 1999).
In turn, the athlete’s coping strategies are factors that mitigate negative experi-
ences resulting from physical injuries and are important resources for the athlete’s
successful recovery and his/her return to productive activities (Wiese-Bjornstal et
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al.,, 1998). The use of injury prevention strategies accelerated the treatment
process, increased the sense of responsibility and control over the rehabilitation
process, and resulted in a greater life satisfaction and a more complete recovery
(Charthaigh et al., 2017).

In the study of specific coping strategies to optimize the psychological condi-
tion of injured athletes, some researchers have identified strategies such as active
internal dialogue and the establishment of short-term recovery objectives (Ievleva
& Orlick, 1991), visualization (Green, 1992), positive thinking and general confi-
dence in the ability to recover (Brewer, 2009a), and emotional support from the
loved ones (Ford & Gordon, 1999).

Furthermore, the choice of a specific coping strategy by an athlete in a stressful
situation may also be influenced by factors such as the athlete’s subjective assess-
ment of the situation, circumstances of the situation, the athlete’s professional
level, and the athlete’s personal resources (Dovzhik & Nartova-Bochaver, 2015).
Some authors also point out that the athlete’s choice of coping strategies can be
influenced by the athlete’s gender. It was found that male athletes use problem-
focused and active strategies when faced with problems, while women focus more
on emotion-focused strategies, searching for social support, and avoidance-focused
strategies as well (Anshel et al., 1998; Anshel et al., 2009; Dollen et al., 2015).

In addition, it has been shown that depending on the type of sport an athlete
participates in, he/she can also use various coping strategies. In particular, individ-
ual and non-contact sports athletes are more likely to use avoidance-focused
strategies, compared to team and contact sports athletes, who are more likely to use
active coping strategies (Philippe et al., 2004; Thornton et al., 2021).

However, the factors affecting the choice of a specific coping strategy in the
context of sports injuries that are common in sports activities have not yet been
adequately studied. In particular, the impact of injury severity on the choice of cop-
ing strategies is poorly understood, whereas injury severity appears to be an impor-
tant factor that has a significant impact on the psychological state of an athlete and
his/her ability to deal with the consequences of the injury (Wiese-Bjornstal et al.,
1998).

Consequently, this study is relevant because there is a lack of research on the
differences in gender, type of sport, and injury severity in the use of coping strate-
gies in the unique stressful situation of facing physical injury.

The aim of this study was therefore to investigate the specificity of the use of
coping strategies by injured athletes, depending on their gender, type of sport, and
injury severity. The hypothesis of our study was that the choice of coping strategies
used by injured athletes depends on their gender, type of sport, and injury severity.

Methods

To identify information about athletes’ injuries (their nature, severity, and reha-
bilitation period), they were asked to answer the following open-ended questions:
Describe the type of injury you have suffered. Describe how long it has been since
the injury. Is it current?
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To identify the repertoire of coping strategies used by athletes to overcome
injuries, the Athletic Coping Skills Inventory (Dovzhik & Bochaver, 2020) and the
Stress Management Questionnaire (Odintsova et al., 2022) were used.

Thus, to analyze the respondents’ attitudes towards their injuries, they were
asked to answer questions aimed at their cognitive, emotional, and behavioral
efforts undertaken by them to prevent psychological stress experienced as a result
of a sports injury.

Participants

The study sample comprised 95 athletes of various sports with certain types of
injuries, aged 16-31 years (M = 19.40, SD = 2.55; 43 males and 52 females).

It is important to mention that the majority of athletes in our sample (59 res-
pondents) have more than 10 years of sports experience, 30 respondents in our
sample have been involved in their sport for 6-8 years, and only 6 respondents in
our sample have had less than 6 years of a sports experience.

At the beginning of the study, the participants were divided into two groups
according to the type of sport they practiced (contact/non-contact). Thus, 54
respondents constituted a group of contact sports athletes (football, hockey, bas-
ketball, freestyle wrestling, handball, tackwondo, volleyball, karate, rugby, jujitsu
wrestling, water polo); 41 respondents constituted a group of non-contact sports
athletes (figure skating, rhythmic gymnastics, swimming, sports dancing, tennis,
skiing, rock climbing, snowboarding, cycling, gymnastics, aerial gymnastics, athlet-
ics). The division of the sample according to this principle was chosen in connec-
tion with research in sports psychology, noting that athletes in contact sports are
more likely to experience physical injuries in their activities than athletes in non-
contact sports (Sohrabi et al., 2011; Castro-Sanchez et al., 2019).

Participants in the study were also divided into three groups, depending on the
severity of their injuries. The category of athletes with severe injuries included ath-
letes with injuries that caused pronounced health problems, leading to the loss of
the ability to engage in sports for more than 30 days. The category of athletes with
moderate injuries included respondents who received injuries that provoked pro-
nounced changes in the body, leading to the loss of the ability to engage in sports
for 10 to 30 days. The category of athletes with mild injuries included respondents
who received injuries that did not cause significant health problems and did not
lead to the loss of the ability to participate in sports activities (Trushkov, 2015).

Thus, 35 respondents constituted a group of severely injured athletes (shoulder
fracture, fractures of vertebral processes, cruciate ligament rupture, etc.); 23 respon-
dents constituted a group of athletes with moderate injures (ankle dislocation,
shoulder dislocation, knee joint subluxation, etc.); 37 respondents constituted a
group of athletes with mild injuries (muscle strain, ankle sprain, elbow injury, etc.).

It is also important to note that the majority of our sample (61 respondents)
reported that the current injury they were experiencing was ongoing, meaning
they were in the early stages of rehabilitation (several days/weeks after the injury),
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while 34 athletes reported that they were in the final stages of their rehabilitation
and the injury they were experiencing was almost completely overcome.

When analyzing the responses it was found that the majority of respondents in
our sample participating in contact sports suffered severe injuries (24 athletes in
contact sports reported severe injuries; 18 — reported moderate injuries; 12 —
reported mild injuries), while the majority of respondents in the sample participat-
ing in non-contact sports predominantly suffered mild injuries (25 athletes in non-
contact sports reported mild injuries; 11 — reported severe injuries, 5 — reported
moderate injuries).

It is worth mentioning that when analyzing the distribution of sports injuries by
gender, it was found that female athletes were more likely to encounter minor
injuries (27 women reported experiencing a minor injury; 15 — a severe injury; 11 —
a moderate injury), while male athletes in our sample were more likely to report
encountering severe injuries (20 men reported encountering a severe injury; 13 —
a moderate injury; 10 — a minor injury).

The questionnaire was completed online in the presence of the experimenters.
On average, the questionnaire filling process took 30—35 minutes. Respondents
conducted the study voluntarily in accordance with all ethical standards of the
Russian Psychological Society.

Results

The results were processed using Microsoft Excel in IBM SPSS Statistics software.

When checking the normality assumption using the Kolmogorov—Smirnov cri-
terion, we found that the distribution was non-normal . Therefore, we used non-
parametric analysis criteria in further analysis.

To test the hypothesis that the choice of coping strategies used by injured ath-
letes depends on their gender, injury severity, and the type of sport they participate
in, we used the Mann—Whitney U test to assess differences between gender and
sport and the Kruskal—Wallis H test to assess differences in injury severity.

Sport Types

The empirical findings showed that depending on the type of sport that respon-
dents participated in (contact/non-contact), they used different coping strategies
for recovery from sport injury. Table 1 shows that athletes from different sports
have significant differences in the manifestation of such coping strategies (skills) as
“Coping with adversity” (p = .004), “Goal setting and mental readiness” (p = .019),
“Freedom from negative experiences” (p = .037), “Overall potential for successful cop-
ing with stress” (p = 0.015), “Active coping” (p = .027), “Restraint coping” (p = .04),
“Seeking of emotional social support” (p = .025), and “Planning” (p = .01).

At the same time, non-contact sports athletes are more likely to use active and prob-
lem-focused coping strategies (Active coping, Planning, Coping with adversity, etc.).

Contact sports athletes are more likely to use passive coping strategies
(Restraint coping).
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Table 1

Reliability of Difference Scores for Coping Strategies (Skills) among Contact
and Non-Contact Sports Athletes

Reliability of difference
Scale Contact sports |Non-contact sports scores
(mean, SD) (mean, SD) (Mann—Whitney U
test, significance level)
. . . M=6.8 M =817 U=7255
Coping with adversity SD = 2.105 SD = 2.459 p =004
Goal setting and mental M =776 M =9.05 U=798.5
readiness SD =251 SD =2.109 p=.019
Freedom from negative M =8.61 M =9.39 U =832
experiences SD =2.58 SD =2.932 p=.037
Overall potential for suc- M = 54.19 M = 59.98 U =785
cessful coping with stress SD = 11.967 SD =13.277 p=.015
Active coping M =6.26 M =7.00 U =830
SD =1.63 SD = 1.43 p=.027
Restraint coping M =5.41 M =4.63 U =838.5
SD =1.78 SD = 1.67 p=.04
Seeking of emotional M =5.96 M = 6.54 U =2817.5
social support SD =1.33 SD =1.17 p=.025
Planning M =6.34 M=7.12 U =1782.5
SD =1.65 SD = 1.45 p=.01
Gender

Table 2 shows significant differences in the use of coping strategies depending on
the athletes’ gender. In particular, such coping strategies as “Mental disengagement”

Table 2

Reliability of Difference Scores for Coping Strategies (Skills) by Gender

Scale Males Females |Reliability of difference scores (Mann—
(mean, SD) | (mean, SD) Whitney U test, significance level)
Mental M =5.37 M =425 U =748.5
disengagement SD =2.00 SD =1.76 p=.005
Denial M = 4.67 M =3.90 U = 847.5
SD =1.89 SD = 1.86 p=.04
Turning to religion M =5.12 M =4.09 U =83l
8 & SD = 2.23 SD = 2.11 p=.028
Restraint copin M =5.86 M =4.42 U =624.5
pIng SD=1.71 SD = 1.54 » =000
Seeking of emotion-| M = 5.81 M =6.54 U =766
al social support SD =1.37 SD =1.12 p=.007
Plannin M =6.18 M =7.07 U =809
8 SD=175 SD =1.37 p=014
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(p = 0.005), “Denial” (p = 0.04), “Turning to religion” (p = 0.028), and “Restraint
coping” (p = 0.000) are more typical for men. Such coping strategies as “Seeking of
emotional social support” (p = 0.007) and “Planning” (p = 0.014) are more typical

for women.

Injury Severity

Table 3 shows that injury severity affects specific coping strategies used by athletes.

Table 3
Reliability of Difference Scores for Coping Strategies (Skills) of Athletes with Physical Injuries
of Varying Severity
Severe Moderate Mild Reliability of difference
Scale injuries injuries injuries |scores (Kruskal—Wallis H
(mean, SD) | (mean, SD) |(mean, SD)| test, significance level)
Coning with adversit M=703 |M=6.61 M =822 H=28.67
ping Y |sD=228 [SD=195 |SD-=245 p=.013
Self-confidence and M=934 |M=878 M =10.22 H=775
achievement motivation | SD=2.06 |SD=279 |SD =243 p=.021
Higher achievement M=567 |M=565 M=17.05 H=714
under stress SD=263 |SD=271 SD =2.49 p=.028
Freedom from negative | M =8.63 | M =8.22 M=97 H=8.79
experiences SD=256 |[SD=289 |SD=273 p=.012
Overall potential for |y 5489 | M~5265 | M = 6089 H - 7.82
ping SD=10.83 | SD =14.01 | SD=12.83 p=.02
stress
Positive M=583 |M=6.35 M = 6.65 H=6.81
reinterpretation SD=1.54 |SD=1.11 SD =1.51 p=.033
Mental disengagement M=554 | M=491 M =3.92 H=11.36
838 SD=208 [SD=197 |SD-=144 »=.003
Seeking of instrumental | M = 5.97 M =6.61 M =6.86 H=28.57
social support SD=1.40 |SD=0.99 SD=1.25 p=.014
Acti . M =597 M =6.48 M =722 H=12.54
clive coping SD=156 |SD=147 |SD=145 p=.002
Turnine to religion M =438 M =5.39 M =381 H=17.39
8 8 SD=229 |SD=235 |SD=185 p=.025
Restraint cobi M=571 |M=5.04 M =4.49 H=28.32
estraint coping SD=187 |SD=172 |SD=150 p=.016
Seeking of emotional M=568 |M=6.30 M =6.65 H=1045
social support SD=1.23 |[SD=136 |SD=1.13 p=.005
Plannin M=6.2 M = 6.65 M=7.13 H=12.85
8 SD=149 [SD=133 |SD=177 »=.002
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In particular, athletes with mild injuries tend to use problem-focused coping
strategies, including “Coping with adversity” (p = .013), “Self-confidence and
achievement motivation” (p =.021), “Higher achievement under stress” (p =.028),
“Freedom from negative experiences” (p = .012), “Overall potential for successful
coping with stress” (p = .02), “Positive reinterpretation” (p = .033), “Seeking of
instrumental social support” (p = .014), “Active coping” (p = .002), “Seeking of
emotional social support” (p =.005), and “Planning” (p = .002).

Severely injured athletes were more likely to use avoidance-focused coping strate-
gies, including “Restraint coping” (p = .016) and “Mental disengagement” (p = .003).

Discussion

This study aimed to examine the characteristics of the choice of coping strate-
gies of injured athletes, depending on the type of sport they participate in, their
gender, and injury severity.

Sport Types

Statistical analysis showed that non-contact sports athletes are more likely to
use problem-focused strategies. It is more typical for them to set specific objectives
to overcome the current situation and remain calm in the face of injury. In contrast,
contact sports athletes tend to use passive coping strategies. When injured, contact
sports athletes are less likely to make immediate decisions about how to act to
achieve a more successful recovery. They also have less resources to overcome a
stressful situation effectively compared to non-contact sports athletes.

Our results are partially contrary to the conclusions of other authors, who argue
that contact sports athletes are more likely to use problem-focused coping strate-
gies due to their higher pain tolerance and, generally, higher determination com-
pared to non-contact sports athletes (Meyers et al., 2015; Thornton et al., 2021).

However, we should remember that athletes who participate in contact sports,
due to the specific characteristics of their activities, have special requirements, in
particular to demonstrate higher levels of activity and sensory excitability, to
always maintain their concentration on a large number of stimuli and to always
predict the reaction of the opponent (Castro-Sanchez et al., 2019).

Therefore, the difference between the results of our study and the results of
other authors may be due to the increased exposure of contact sports athletes to
physical injuries due to the specific characteristics of their activities.

Indeed, when analyzing the distribution of injury types by the sport in which
the athlete participates, it was found that the majority of respondents in our sample
from contact sports predominantly faced severe injuries. Accordingly, against the
background of strong negative emotions associated with a severe injury, contact
sports athletes in our sample may have difficulty making decisions about active
coping, which explains their desire to distance themselves from the problem and
use an avoidance strategy in order to minimize the impact of stress.
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It is worth noting that other authors also noted the tendency to use avoidance-
focused coping strategies in situations of increasing negative emotions (Crocker &
Graham, 1995; Dovzhik & Nartova-Bochaver, 2015). Thus, the use of passive cop-
ing strategies by contact sports athletes can be considered as a natural result of fac-
ing a severe injury.

Gender

We found that the use of avoidance-focused coping strategies is more typical for
men. They are more likely to distract themselves from negative thoughts about the
injury, refuse to believe what happened and deny the need to take immediate action
for recovery after injuries. The use of problem-focused coping strategies is more
typical for women. Women are more likely to plan further actions for recovery after
injuries, and they are also more likely to seek advice and support from their loved
ones in a stressful situation.

Our results to some extent contradict data from similar studies in which the
authors conclude that problem-focused strategies are more commonly used by male
athletes, while women are more likely to use emotion-focused strategies (Anshel et
al., 1998; Anshel et al., 2009; Dollen et al., 2015; Yavorovskaya et al., 2022).
However, our results can be explained by the fact that male participants in our
study are predominantly contact sports athletes (34 men are participants of con-
tact sports, 9 — participants of non-contact sports), while women are predominant-
ly non-contact sports athletes (33 women are participants of non-contact sports,
19 — participants of contact sports) and, as noted earlier, athletes of contact sports
are significantly more likely to experience severe injuries and, due to the predomi-
nance of negative emotions accompanying severe injuries, are more often forced to
use passive and avoidance-oriented coping strategies compared to athletes of non-
contact sports.

Injury Severity

We found that athletes’ choice of coping strategies was primarily dependent on
the type of injury they had to deal with.

In particular, the use of problem-focused coping strategies is more characteristic
of athletes with mild injuries. It is also worth emphasizing that female athletes, and
athletes of non-contact sports in our sample also reported encountering milder
types of injuries. In this case, athletes are more likely to use strategies to actively
overcome the situation by taking concrete steps towards a successful rehabilitation.

Severely injured athletes are more likely to use avoidance-focused coping
strategies. It is worth clarifying that in our sample, male athletes, and athletes of
contact sports predominantly encountered severe types of injuries. Athletes recov-
ering from severe injuries are more likely to avoid, reject, and distract themselves
from the problem, hoping that the current situation will be resolved in some way.

We believe that this result is due to the fact that severe physical injuries are also
inevitable with increased stress and resource loss in the context of long-term reha-
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bilitation. Therefore, severely injured athletes tend to avoid the situation and use
passive coping strategies. In general, other authors also note the tendency to
avoidant and denial reactions in the context of increasing negative emotions imme-
diately during the post-traumatic period, when athletes face serious injuries requir-
ing longer rehabilitation (Santi & Pietrantoni, 2013; Brewer, 2009b).

In turn, athletes with mild injuries are less likely to experience negative emo-
tions due to the consequences of their injury and experience a lower level of emo-
tional stress, as the rehabilitation process takes a relatively short time in this case
(Brewer, 2009b; Yavorovskaya et al., 2022). As a result, athletes with mild injuries
have more strength and resources to face the situation actively and are therefore
more likely to use problem-focused coping strategies.

Conclusion

Injuries are an important obstacle to building a successful athletic career.
Injuries can have a considerable impact on athletes’ physical sensations and serious
psychological consequences, including a reduction in self-esteem, an increase in
anxiety and the feeling of inadequacy. Therefore, studying an athlete’s ability to
cope with injuries and effectively deal with their consequences is fundamental to
full realization of his/her athletic potential. Coping strategies help reduce the neg-
ative experience caused by injuries, build the basis for a successful return to sports,
and improve an athlete’s general psychological state.

In this study, we examined the specific characteristics of the use of coping
strategies by injured athletes, depending on their gender, type of sport, and injury
severity. As a result, we found that the choice of coping strategies by an athlete
depends predominantly on the type of injury he/she has experienced. In particular,
athletes who have experienced a severe injury (predominantly male athletes, and
athletes of contact sports in our sample) significantly more often use avoidance-
oriented strategies, while athletes who have experienced a mild injury (predomi-
nantly female athletes, and athletes of non-contact sports in our sample) more
often use problem-oriented strategies.

Understanding how the choice of a particular coping strategy in an injury situ-
ation may differ depending on the type of sport an athlete participates in, their gen-
der, and the type of injury they have experienced may help coaches and sport psy-
chologists develop more effective support methods for athletes’ individual needs,
depending on their traumatic experiences. Therefore, further research in this area
can significantly improve the quality of athletes’ rehabilitation and recovery
processes.
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Abstract
Combat sports athletes (CSAs) operate
in high-stress environments where
exceptional physical conditioning must
be complemented by strong psychologi-
cal resilience. This mini-review exam-
ines the critical role of mental toughness
(MT) in combat sports, highlighting its
key components and influence on athlet-
ic performance. Despite the universally
high training loads reported by CSAs,
the distinguishing factor between regu-
lar and exceptional athletes often lies in

Pesiome
Crnopremensl 60eBbix nckycers (CBIU) paboraior
B YCJIOBUSIX BBICOKOTO CTPECCA, T/I€ NCKIIOYNTEIIb-
Has pusnyeckas MoAroTOBKA I0JIKHA COYETAThCA C
CUJIBHOM TICUXOJIOTHYECKON YCTOWYMBOCTBIO. DTOT
MHUHH-0030D PACCMATPUBAET KPUTUYECKYIO POJIb
MeHTanbHoi croiikoctn (MC) B 60eBBIX BHIAX
CIIOPTA, TTO4EPKUBAS €€ KJII0UYEBbIe KOMIIOHEHTDI 1
BJIMSIHUE HA CHOPTHUBHbIE pesyJbraThl. HecmoTps
Ha YHUBEPCAJIbHO BBICOKME TPEHMPOBOYHbBIC Ha-
IPysKH, 0 KOTOpbIX coobmaior CBU, oTanunTesb-
HbIM (haKTOPOM MEKY OOBIYHBIME ¥ BBIIAIOIH-
MUCSI CHIOPTCMEHAMU YaCTO ABJISACTCS MMEHHO MX
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their mental toughness. The demanding
training and nutrition regimens required
for weight class compliance frequently
compel CSAs to drastically reduce food
and fluid intake, sometimes leading to
extreme measures such as gut manipula-
tion techniques or doping. This chal-
lenging environment necessitates a
mindset capable of withstanding signifi-
cant pressure, particularly for younger
athletes navigating puberty and external
expectations from coaches and peers.
Developing mental toughness emerges
as a vital component for success in com-
bat sports, as it can alleviate perform-
ance anxiety and mitigate psychological
stressors inherent in competitive set-
tings. Evidence indicates that psycho-
logical skills training can enhance self-
reported MT, with sport-specific tech-
niques — such as imagery, relaxation
strategies, and cognitive interruption —
effectively fostering core attributes like
hardiness, self-esteem, self-efficacy, dis-
positional optimism, and positive affec-
tivity. Furthermore, perceptions of stress
among CSAs vary; while some view
intense training as a testament to dedica-
tion, others may find it overwhelming.
This distinction emphasizes the impor-
tance of mindset, motivation, and indi-
vidual resilience in shaping athletic per-
formance outcomes. The findings under-
score the necessity of integrating mental
toughness training into the preparation
of combat sports athletes.

Keywords: combat sports, combat sports
athletes, psychological resilience, mental
toughness.
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MEHTAJIbHAST CTOUKOCTD. Tpedyoliue 3HAYNTEbHbIX
3aTpat TPEHUPOBKH, a TAKKe CrielnduiecKue pesKi-
MbI [TUTAHUS1, HEOOXOAUMBIE JIJIsl COOJIIO/IEHIST BECO-
BBIX KATErOpuii, HEPEIKO 3aCTABJISIOT CIIOPTCMEHOB
3HAYUTEJHHO COKPAIIATD ITOTPEOIEHIE TN U JKUJT-
KOCTH. IJTO MOKET TPUBOJIUTH K PACCTPOICTBAM
[UIIEBOTO MOBEJIEHNUS] MJIU TTI00YKAATH UCIIOJIb30BaTh
JOIMHTE. DTa CJOKHAsE cpezia TpeOyeT MCHXO0JIornye-
CKOTO HACTPOS], TTO3BOJISTIONIETO BHIIEPKUBATH 3HAYM-
TeJIbHOE JIaBJIEHUE, OCOOEHHO JIJIsI MOJIOJIBIX CITOPT-
CMEHOB, TIPOXO/ISIINX Yepes TIEPHO/I TOJI0BOTO CO3Pe-
BAHUS M CTAJIKMBAIONINXCS C BHEITHUMU OKHIAHMSI-
MM CO CTOPOHBI TPEHEPOB U CBEPCTHUKOB. PasBuTiie
MEHTAJIBHOI CTOMKOCTU CTAHOBUTCS BAXKHBIM KOM-
HOHEHTOM ycIiexa B OOEBbIX BU/AX CIIOPTA, TAK KaK
OHA MOYKET CHU3UTb TPEBOKHOCTD MePeJl COPEBHOBA-
HUSMU U CMSITYUTDB TICUXOJIOTMYECKHE CTPECCOPDI,
NIPUCYIIIe KOHKYPEHTHOI cpefie. PedyssraThl noka-
3bIBAIOT, YTO TPEHUPOBKA ICUXOJOTUYECKUX HABbI-
KOB MOJKET TIOBbICHTH cyObexTuBHyo MC, a crienu-
(buueckme st criopra TEXHUKH, TaKMe KaK BU3YaJIi-
3aIMis], CTPATErny PEJIAKCAIIMN 1 KOTHUTUBHOE Ipe-
pbiBatue, 3GGhEKTHBHO CIIOCOOCTBYIOT PasBUTUIO
TAKKUX KJIIOUYEBBIX KAYECTB, KAK BBIHOCJIUBOCTD, CAMO-
olleHKa, caM0a(hOEKTUBHOCTD, AMCIIO3UIIMOHHDIIH
ONTUMM3M ¥ TOJIOXKUTeNbHAS ahdOEKTUBHOCTD.
Bouee Toro, Bocnipusitue crpecca cpemu CBU Bapb-
MPYETCS: B TO BPeMsI KaK HEKOTOPbIE CIIOPTCMEHbI
BOCIIPUHMMAIOT WHTEHCUBHBIE TPEHIPOBKM KaK CBHU-
JIETENILCTBO MIPEIAHHOCTH JIeJTy, IPYTUe MOTYT HAXO0-
JIATH UX TIOJABJISIONMMU. ITO PA3INUKe TTOIYEPKH-
BaeT BXKHOCTD [ICUXOJIOTNYECKOTO HACTPOSI, MOTHBA-
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Combat sports (CS), such as wrestling, boxing, mixed martial arts, judo, taek-
wondo, etc., require not only exceptional physical conditioning but also a high
degree of psychological skills (Mojtahedi et al., 2023). Elite level combat sports
athletes (CSA) display a number of exceptional skills that define psychological
qualities such as: resilience (the ability to recover from losses and injuries and per-
sist in training and competition), emotional control (managing fear, anger, and
anxiety during fights to maintain tactical discipline), self-belief (confidence in
one’s skills, even when facing stronger opponents), focus and concentration (main-
taining attention despite distractions, e.g., crowd noise, an opponent’s taunts), and
pain tolerance (the capacity to endure physical discomfort and continue perform-
ing) (Ciaccioni et al., 2024; Bespalov, 2023; Molodozhnikov & Guseinov, 2024;
Postnikova et al., 2024; Sagova & Shaiafetdinova, 2024; Polikanova & Leonov,
2024; Yakushina et al., 2024; Polikanova et al., 2022; Polikanova et al., 2024).
These traits collectively encompass the construct of mental toughness (MT),
reflecting an athlete’s psychological resilience and capacity to perform under
stress. Mental toughness is a critical factor that influences performance, injury
recovery, and competitive success in these high-pressure environments. This mini-
review addresses the role of MT in CS, its key components, and its impact on ath-
letic performance.

Defining Mental Toughness in Combat Sports

In terms of athletic pursuits, MT is broadly defined as an athlete’s ability to
consistently perform under pressure, overcome adversity, and maintain focus and
confidence in challenging situations (Jones et al., 2002). In CS, where physical con-
frontation and strategic decision-making occur under extreme stress, MT is a deci-
sive factor separating elite athletes from their peers. In particular, when CSAs
enter combat arena, they are fully aware that they might face an injury that can
seriously wreck their health and well-being, sometimes even fatally. To minimize
probability of those events occurring and to ensure fair competition, different CS
federations have established weight classes, whereby both male and female athletes
are matched by their weight, preventing situations where one athlete dominates
the other based on weight and not on skills (Khodaee et al., 2015). However,
majority of CSAs abuse this system by manipulating their weight, i.e., engaging in
rapid weight loss (RWL) prior to the official weigh-ins which is followed by rapid
weight gain (RWG) post-weigh-in and prior to the official competitive event
(Artioli et al., 2016). This approach is driven by a potential competitive advantage
that weight might play whereby CSAs try to drop one or even two weight classes
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where they can face a lighter and potentially weaker opponent. When combined
(RWL+RWG), this approach is called “weight cycling” and has numerous health
consequences on CS athletes both acutely and chronically (Miles-Chan & Isacco,
2020). Emerging evidence indicates that repeated weight cycling in athletes can
lead to a plethora of health consequences after a career cessation, including meta-
bolic dysregulation and an increased obesity risk (insulin resistance and type 2 dia-
betes, increased fat storage, leptin & ghrelin dysregulation) (Montani et al., 2006;
Saarni et al., 2006), cardiovascular risks (hypertension and dyslipidaemia,
increased risk of atherosclerosis) (Olson et al., 2000; Steen et al., 1988), and mus-
culoskeletal and endocrine issues (bone density loss, thyroid dysfunction) (Hunter
et al.,, 2014). In a similar manner, weight cycling can degrade psychological wellbe-
ing of CSAs by significantly aggravating mood states after RWL (Lakicevic et al.,
2024), which, if repeated throughout career can have long term psychological con-
sequences mainly in the form of disordered eating patterns (Sundgot-Borgen &
Torstveit, 2004) and body image issues (Karrer et al., 2020). Bearing in mind the
stressful nature of CS, properly developing MT in CSAs is of utmost priority.

Developing Mental Toughness in Combat Sports

Given that CSAs train and compete in high stress environments, it is of great
importance to address MT as likely a component of success in this group. Despite
many theories on developing MT being available, the one that is the most pertinent
to unique challenges CSAs face is the Goal-Expectancy-Self-Control (GES) model
of MT postulated by Bédard Thom and colleagues. According to the theory, MT
helps individuals handle competitive stress by drawing on three key psychological
resources: setting clear goals, maintaining confidence in their abilities (self-effica-
cy), and exercising self-discipline (self-control) (Bédard Thom et al., 2021).
Setting a specific and challenging goal is deemed as key component of M T, and one
that allows athletes to excel in their performance and handle stress during adversi-
ty, which they often face on a daily basis. Therefore, CSAs with strong MT are
more inclined to establish clear and demanding goals for both training and compe-
tition, enabling them to interpret competitive stressors in a more constructive light
(a challenge rather than an obstacle). Next, those with strong self-efficacy tend to
endure discomfort better and show more persistence in the face of adversity. As a
result, CSAs who possess a strong sense of efficacy are less likely to be mentally
hindered by stressors related to competition. Since self-efficacy is specific to par-
ticular contexts, CSAs may build it by analysing their opponents’ vulnerabilities
and enhancing their own abilities, all with the aim of succeeding in competitive sit-
uations. Lastly, research indicates a broad agreement that self-control is also a
salient MT trait. Enhanced self-control in one’s emotions would allow CSAs to
modify their responses, including thoughts and emotions, to stressors (both inter-
nal and external) (Baumeister et al., 2007). Consequently, mentally tough CSAs
exhibit enhanced regulatory capacity in modulating their physiological and psy-
chological responses to competitive stress, as well as more adaptive behavioral
strategies when confronting such stressors.
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Discussion

This mini review sought to retrieve the available evidence on the importance of
MT in CSA. These athletes have unique and extremely demanding training and
nutrition regimen. To enter into desired weight classes, they often need to dramat-
ically reduce their fluid and food intake which is often merged with strenuous exer-
cise. If this approach does not give desired results in terms of weight cut, they
resort to gut manipulation techniques and even taking drugs that considered dop-
ing. This toxic ecosystem that is a common occurrence in a day of nearly every
CSA, requires a mindset that can withstand such a high degree of pressure. In addi-
tion, CSAs face pressure from their coaches and peers to succeed and this can be
especially challenging in younger CBA who are undergoing puberty (Lakicevic et
al., 2022). Developing MT may serve as a key factor in achieving success within
CS. Sports psychology professionals often highlight the importance of cultivating
this trait in athletes, as it can help lower performance anxiety and mitigate the psy-
chological pressure associated with competitive fighting environments. Evidence
suggests that psychological skills training may enhance self-reported MT
(Gucciardi et al., 2009; Sheard & Golby, 2006). Training programs that focus on
developing sport-specific psychological techniques — like imagery, relaxation
strategies, and cognitive interruption — have been shown to effectively enhance
core MT attributes. These include hardiness, self-esteem, self-efficacy, disposition-
al optimism, and positive affectivity. It is important to recognize the differing per-
ceptions of stress among CSAs. While some view intense training and excessive
effort as a sign of dedication and commitment to their sport, others perceive the
same demands as overwhelming and stressful (Pettersson et al., 2012, 2013). This
distinction underscores the role of mindset, motivation, and individual resilience in
athletic performance.
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Pesiome
B mpodeccronambioM criopTe KJIIOUYEBBIMU TICH-
XOJIOTMYECKUMU PECYPCAMU SBJISTIOTCS Ay TeHTHY -
HOCTh, MEHTAIbHAS TIPOYHOCTH U CTPECCOYCTOH-
ynBocTh. COTJIACHO TEOPUU COXpaHeHUs pecyp-
coB Xo0doiia, 9TH KauecTBa MOryT 0OpPasoBbI-
BaTh B3aMMOYCUINBAIOTIHI KOMILJIEKC,
MMETONNH KaK HHCTPYMEHTANbHYIO, TAK U CUMBO-
JIMYECKYI0 1eHHOCTh, OIHAKO OCTAaeTCsi Heus-
YYIEHHBIM BOTIPOC O TOM, KaK YPOBEHD IICUXOJIOTH-
YeCKUX PECYPCOB CB3aH ¢ MPOeCCHOHATBHBIMI
HEHHOCTAMU CIOPTCMEHOB. Lleqb — BBIABUTL 1
OTHCATh THUIIOJOTHIO CIHOPTCMEHOB MO YPOBHIO
TICUXOJIOTHIECKUX PECYPCOB 1 M3YYHTD €€ CBS3D C

Abstract
In professional sports, key psychological
resources include authenticity, mental
toughness, and resilience. According to
Hobfoll’s Conservation of Resources
Theory, these qualities can form a mutual-
ly reinforcing complex with both instru-
mental and symbolic value. However, the
relationship between the level of psycho-
logical resources and athletes’” profession-
al values (Spirit of Sport) remains under-
explored. The objective of this study was
to identify a typology of athletes based on
their psychological resource levels and to
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ITPUBEPIKEHHOCTBIO 1EHHOCTIM «/lyxa criopTar.
B uccnenoannu npunsiiau yuactue 418 npodec-
CHOHAJIBHBIX CIIOpTCMeHoB-Mykunn (MBo3p. =
19.89 = 1.75) w3 HaMOHAJBHBIX COOPHBIX
Poccun. WcrnosbzoBasics: MockoBekas mikasa
ayrentuunocty, [llkasa MeHTaIbHON TPOYHOCTH
(MTS), IlIkana crpeccoycroitunBoctn Konmop-
[laBuncona (CD RISC 10) u Hlkana «/lyx criop-
ta» (11 nennocreit Bcemupnoro antuaonuuroBo-
ro areatcrBa (nanee — WADA)). [Ipumensmucs
AHAJIN3 JIATEHTHBIX TTPOhUIIEN, TOUCKOBDIIT hak-
TOPHBIl aHaAnM3 M AUCIEPCUOHHBIN aHanIu3.
BolsiBjieHbI TPH THIIA CHOPTCMEHOB: BBICOKODE-
cypcibie (51%), cpennepecypcenbie (32%) 1 Hu3-
kopecypcubie (17%); MeHTasbHas MPOYHOCTH
oKazasiach JydimM auddepeHimaTopoM rpyIil.
[lenrocTu obpasoBasiu jgBa (hakToOpa: STUKO-IB-
neMoHyeckue (3TUKA, MPABUJIA, YBAKEHME, 3/10-
POBbe, BOCHUTAHME) W I[PArMaTUKO-Te/[0HNYe-
ckue (COBEPIIEHCTBO, YIOPCTBO, CMEJOCTD,
KoMaHHast paboTa, COJMIAPHOCTH, BECEJIbE).
Bricokopecypciible ClIopTCMeHbI MTPOIEMOHCTPH-
poBasii GoJiee BLICOKYIO ITPUBEPKEHHOCTD 06EMM
rpyiiaM mnenHocreil, Xorsi achderT 6T caabbiM
(f Koana =~ 0.16-0.18, p < .001). Cpenne- u uus-
KOpecypcHble TPYIIIIbI He Pa3iIndyasIrch 10 eHHO-
cTsIM. Pe3yJibraThl YacTHYHO MOJITBEPAK/IAIOT MU0~
Te3y O CUHEPrUU IICUXOJOTUYECKUX PECYPCOB U
poeccOHaIbHBIX TIEHHOCTEN, HO TOJBKO JIJIsT
CIIOPTCMEHOB C BBICOKMM YPOBHEM PeCypcoB. ITO
YKa3bIBaeT Ha CYIIEeCTBOBAHKE <IIOPOroBOro ad-
(ekTar u MOAUEPKUBAET BAKHOCTD KOMILJIEKCHOTO
Pa3BUTHUST TICUXOJIOTUYECKUX PecypcoB st (op-
MUPOBAHI 9TUYECKOIT 1IEJIOCTHOCTH B CIIOPTE.

Kurouesvie cnosa: ncuxosornyeckue pecypebl,
npodeccuoHasbHble I1IEHHOCTH, JyX CIOPTA,
AyTEHTUYHOCTD, MEHTAJIbHAS IPOYHOCTD, CTPECCO-
YCTOWYMBOCTD, TPOG)eCCHOHAIBbHBIE CIIOPTCMEHDI.
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examine its association with commitment
to the values of the “Spirit of Sport”. The
study involved 418 male professional ath-
letes (M_age = 19.89 + 1.75) from
Russian national teams. Instruments
included the Moscow Authenticity Scale,
Mental Toughness Scale (MTS), Connor
Davidson Resilience Scale (CD RISC
10), and the "Spirit of Sport" Scale (11
WADA values). Latent profile analysis,
exploratory factor analysis, and analysis
of variance were applied. Three types of
athletes were identified: high resource
(51%), medium resource (32%), and low
resource (17%), with mental toughness
being the most effective differentiator.
Spirit of Sport values clustered into two
factors: ethical eudaimonic (Ethics, Rules,
Respect, Health, Character) and pragmatic
hedonic (Excellence, Dedication, Courage,
Teamwork, Solidarity, Fun). High resource
athletes demonstrated greater commit-
ment to both value groups, though the
effect was weak (Cohen’s f = 0.16-0.18,
p< .001). Medium- and low resource
groups showed no differences in values.
The results partially support the hypothe-
sis of synergy between psychological
resources and professional values, but only
for athletes with high resource levels. This
suggests a "threshold effect” and high-
lights the importance of comprehensive
development of psychological resources to
foster ethical integrity in sport.

Keywords: psychological resources, pro-
fessional values, spirit of sport, authentic-
ity, mental toughness, resilience, profes-
sional athletes.
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[IpodeccnonambHplil CIIOPT — 3TO OJHOBPEMEHHO apeHa BBICIINX YejioBede-
CKUX JIOCTHKEHUIT 1 «IT0JIeBast TabopaTopust» TPEIETbHOTO CTPECCa, TPEIbIBIISIO-
IETO HKCTPeMasibHble TPeOOBAHUS K MCUXOJOTHYECKHM PeCcypcaM CIIOPTCMEHOB.
[TocTostHHOE COPEBHOBATEIBHOE JIABJIEHIE, PUCK TPaBM, HEOOXOIMMOCTD TTOJIEP-
JKUBATh MMKOBYIO (DOPMY U CIIPABJSTHCS ¢ MOPAKEHUSIMU CO3/IAI0T YHUKAIBHYTO
Cpemy, Tie MCUXO0JOTHYECKIE KauecTBa CTAaHOBSITCS He MEHee BayKHBIMMU, YeM (husu-
gecke gantbie. C OHON CTOPOHBI, CIIOPTCMEHY HEOOXOIMMO ObITh MCHXOJIOTHYe-
CKHU «CTOMKHUM» — pa3BUBATh MEHTAJbHYIO IPOYHOCTD, MOAABJSITH OMOIIUU, UTHO-
pupoBath 6OJIb, TPOTUBOCTOSTH COMIEPHUKAM ¥ B T[EJIOM HCIIOIb30BaTh JTIOObIE Pa3-
perieHnbie cpefcTBa paau 1modeabl. C APYroit CTOPOHBI, OT HETO OXKHIACTCS
BOILJIOIIEHIE BHICOKUX HIeasoB «/[yXa cropTa» — 4eCTHOCTH, yBasKEHUST, COTUIApP-
HOCTH, STUYHOTO TOBe/ieHus. Tpaauiiny OTEYeCTBEHHOTO CIIOPTA MPEANOJIaralor,
YTO BBIJAIOIIUIICS CIIOPTCMEH J0JIKeH OBITh TIPUMEPOM A00pOIeTeNel st HadK-
HAOIUX 1 001ecTBa B 1esioM. Kak BbIpasuiicst ofuH MpohecCHOHATbHBIN CIIOPT-
CMeH B HallleM HHTePBbIO: « TpeHep yuuT MeHst ObITh GE3:KaJIOCTHBIM Ha JTOPOKKE,
a CIIOPTHUBHBIE MTPaBUJIa TOBOPST 0 Osaropoactse u fair play. Kem st moske GbiTh —
BOMHOM UJH phitiapem?s (bouasep, bormapes, 2020). Ita quaemMma oTpaskaeT riry-
OUHHBIN KOH(MDIUKT MEKILY IBYMs MOXOJaMHU K CIIOPTUBHOMY YCIEXY: PeCypPCHO-
AJIANITUBHBIM ¥ [[EHHOCTHO-U/IeATMCTHYECKIM.

PecypcHO-alaliTUBHbBIN [TOJIXO/] PACCMATPUBAET CIOPT KaK 9KCTPEMATbHYIO
AKOCHCTEMY 0TOOPA, T/Ie TIOOEKIAET TOT, KTO HAKOIUJT OOJIbIIIE IHIHOCTHBIX PECyp-
cos. CoryacHo teopun coxpanenus pecypcos C. Xob6domna (Hobfoll, 1989; Huy-
nen et al., 2024), ycnex ornpezesiercst HamnaneM 1 9hdEKTHBHBIM UCIIOIb30BAHM-
eM pecypcos. ITo Xobhory, pecypebl — 3T0 0ObEKThI, TUUHOCTHbIE XaPaAKTEPUCTH-
KU, YCIOBUS WJI SHEPTUH, KOTOPbIE MEHSITCS NHANBUIOM MU CIIY/KaT CPEACTBAMU
st poctskerwst ero teseir (Hobfoll, 2002). B aToii Teopuut TMYHOCTHBIE PECYPChI
BBIJIEJISTIOTCS KAK KJTIOUEBBIE [IJIsT TPEOJIOIEHIS CTPeCcca M TOCTHKEHUS TIeTIe.

B criopTUBHOI TICUXOIOTHE TPH TAKKMX Pecypca IPUoOPeTaroT 0cod0e 3HaUYEHUE:
AYTEHTUIHOCTD — CIIOCOOHOCTH OCTABATHCS BEPHBIM ceOe MO/ TaBJIeHIEM BHEITHIX
OKMIaHWiT; MEHTaJIbHAsA MTPOYHOCTh — YCTOMYMBOCTH K CTPECCY U CIHOCOOHOCTD
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NeiCTBOBATD HA TIPejieJie CBOMX BO3MOXKHOCTEH B KDUTUUECKOI CUTYAITNH; CTPECCO-
YCTOMYMBOCTD (PE3MIBLEHTHOCTD) — YMeHHe OBICTPO BOCCTAHABIMBATHCS MOCJIE
Hey/a4 U <«repepadaTbiBaTh» HTOT OIBIT C MOJb30H, YIUTHCS HA OMUOKAX U 3aKa-
asteest (Bouasep u ap., 20236). B KOHTEKCTE CIIOpTa Takue MCUXOJOTHYECKUe
XapaKTepUCTHKY 00JIa/Iaf0T IBOIHOI I[EHHOCTBIO: HHCTPYMEHTaIbHOI (0becreun-
BalOT PE3YJBTAaTUBHOCTH) U CUMBOJUYECKOHN (OMpeessioT MpodheCcCHOHATBHYIO
UIEHTUYHOCTh criopTcMena). CormacHo MeTadopruyecKOMY MPUHITUIY <ITyTel
pecypcHOro KapaBaHay (caravan passageways) pecypchbl IpHOOPeTAr0TCs He M30JTH-
POBaHHO, a TPYIINaMK — TJie HaJl4dKe OJHUX PEeCyPCoB 0bJieryaet mpruodpeTeHre 1
COXpaHeHUe JIPYTuxX, 4T0 00pa3yeT B3auMOYKPEILISIONINE KJIACTEPHI PECYPCOB
(Hobfoll, 2011). CoorBercTBeHHO, MEHTAJIbHAsE MPOYHOCTH U CTPECCOYCTONYM-
BOCTb MOTYT H€ TOJIbKO B3aMMHO YCUJIUBATh JAPYT JIPyra, HO U CO3/[aBaTh OCHOBY
st 6oJiee CJOKHBIX MICUXOJIOTHYECKUX 00pa30BaHU, TAKMX KaK CHCTeMa podec-
CUOHAJBHBIX TIeHHOCTel. Hampumep, criopTcMeHbl ¢ Pa3BUTON ayTEHTUIHOCTHIO,
MEHTAJIBHOW MPOYHOCTHIO U CTPECCOYCTOWIUBOCTBIO He MPOCTO adhdekTuBHEE
BBICTYIIAIOT — OHU CIIOCOOHBI Iy0sKe MHTEPHAIU3UPOBATH W BOTLIOIIATH MPOec-
CHOHAJIbHBIE T[EHHOCTH, MOCKOJBbKY OOJAfailoT JOCTATOYHBIME PECYPCaMu [IJist
MOCTPOEHNS TIeJI0OCTHON TPOheCcCUOHATBHON NIEHTUIHOCTH.

Bropoit moaxox K CIOPTUBHOMY yCIlieXy — II€HHOCTHO-UAEANUCTUUYECKUN —
YTBEPJK/IAET, UTO UCTUHHBIE CIIOPTUBHbBIE IOCTUKEHUST HEOTAEJUMbI OT MOPAJIbHBIX
npuHIUIOB. B mpodeccrnonasbHoM criopTe ata (QYHKIHS peajn3yeTcs: depes
ycBOeHue MpUHIUIOB «/lyxa criopTas, fekiapupyeMbix BceMupHbiM aHTHIOTTIH-
TOBBIM areHTCTBOM W BKJIIOYAIONIUX 3TUKY, YBAKEHUE, YeCTHYIO UTPY W JIPyTrHe
upeasnbl QIMMIMICKOTO ABUsKeHUs, nHUInupoBantoro ITbepom me Kybeprenom
(WADA, 2021). IIpenmomaraercs, 9TO KasKIbIil CIIOPTCMEH JOJIKEH HE TOJBKO
CTPEMUTHCST K 10OenaM, HO U JIeJlaTh 3TO <IIPaBUJIbHO», JTOCTUTAsT PE3YJIbTaTOB
AyTEeHTUYHO, Yepe3 eCTeCTBEHHOe Pa3BUTHE TATAHTA M XapaKTepa, BOTJIONIAs 1/iea-
gl «Jlyxa croprar, 3anoxkentsie emie B Omummuiickoit xaptun 1894 r. (Ritchie,
2014). 9T 11IeHHOCTU — He TTPOCTO AEeKIAPAIIs; OHU JIesKaT B OCHOBE COBPEMEHHOM
CMIOPTUBHON TMOJUTHKH, TPeOyst OT BCEX YYAaCTHUKOB JOOPOBOJILHO PasIesisiTh
npunnunel yncroro cropra (Loland, McNamee, 2019). Ha npakTuke e skecTkas
KOHKYPEHI[HSI B COBPEMEHHOM CIIOPTE TPeOYeT MaKCUMATbHON Pe3yIBTaTHBHOCTH
Y UCTOJIb30BAHMS BCEX HE3ANPENIEHHBIX CPE/CTB, UTO 3a4acTYIO TPOTHBOPEUNT
[POBO3IJIAIIEHHBIM IIeHHOCTSM «/lyxa criopras (Petroczi et al., 2025b; Bonpapes u
ap., 2021). Ilpn atom camu ienHocTH «/[yxa crmopra» MOTYT HUMETH HEOTHOPOIHYTO
CTPYKTYPY, 00beIUHSST KaK 9TUYECKUE UMITEPATUBBI (4€CTHOCTD, YBaKEHUE), TaK 1
IparMaTYecKre yCTaHOBKK (CTpeMJIeHHe K COBEPIIEHCTBY, KOMaHIHas paboTa)
(Petréczi et al., 2025a; Veltmaat et al., 2023).

JlanHoe TIPOTUBOpeYre 0COGEHHO SIPKO TIPOSIBJISIETCS B aMOMBAJIEHTHON POJIA
MICUXOJIOTUYECKUX PECYPCOB. VccaemoBanus OKa3biBAIOT, YTO MOBBIIIEHHAS MEH-
TaJbHast MPOYHOCTh WHOT/IA COMPOBOXKIACTCS CKJIOHHOCTBIO K <MOTPAHUYHOMY»
MOBE/IEHNIO — JIABJIEHUIO HA CONEPHUKOB, MAHUITYJUPOBAHUIO TIPABUJIAMU, UTPE HA
rpanu ¢oaa (Gucciardi et al., 2017; Bouasep, Bonmapes, 2020); o HabIIOIEHUAM
MIPAKTUKOB, BHIIAIONIMECST CIIOPTCMEHbI MOPON BeIyT cebsi KaK «BBICOKO (DYHKIIMO-
HaJIbHBIE TICKXOMAThI>. VIHBIMU CJIOBaMHU, Te CaMble Ka4eCTBa, KOTOPbIe 00eCeYnBaoT
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CTIOPTUBHBIN yCIIEX, TOPOH TTOIPBIBAIOT MTPUBEP;KEHHOCTD ATHYECKUM HOPMaM. ITa
JIUJIEMMA JIOIYCKAeT TPU TeopeThudecKux ciienapus. [lepsbiii — KoH(IMKT: pa3Bu-
THE «GOEBBIX» TICUXOJOTMYECKIX KaueCTB HEM30€KHO MOIPHIBAET HTHYECKUE IPHHIIN-
TBI, & CTPOTOE CJIEJIOBAHUE ITUKE OTPAHNYNBAET MEHTATBHYIO TIPOYHOCTL. BTOpoit —
HE3aBUCHUMOCTD. PECYPCHI U IIEHHOCTH Pa3BUBAIOTCS MAPAJLIEIbHO, HE BJIUSIS IPYT
Ha jpyra. TpeTuii — cUHEPrHus: BHICOKUN YPOBEHDH PECYPCOB CO3/IAET OCHOBY JIJIST
rryGOKOro yeBoeHust eHHocTei. [TocieHuii crieHapuii HAXOIMT MOIEPKKY B TEO-
pun Xobdosa o cumBormdeckoil dynkimu pecypcos (Hobfoll, 2011). Pecypesr He
TOJIBKO 00ECHIeYnBAIOT yCIeX, HO U (GOPMHUPYIOT MAEHTUYHOCTH — <KTO $I €CTh».
CrHopTcMeH ¢ pasBUTOI MEHTAIBHOI IIPOYHOCTHIO MOKET OIIPeIesATh cebst He IPo-
CTO KaK <«CHJIBHOTO», HO KaK «CHJILHOTO M OJIaTOPOHOTO», MHTETPUPYSI PECYPC B
CBOIO IIEHHOCTHYIO crcTeMy. TakuM 00pa3oM, OCTaeTcsl OTKPBITHIM dMITHPUYECKHIA
BOIIPOC: KAKO¥ 13 TPeX CIleHAPUEB PEAIN3YETCsT B TIPO(PeCCUOHATIBHOM CIIOpTE?

HecmoTpst Ha TeopeTHYecKne MPE/IONOKEH ST, 9TO YPOBEHD TICUXOJOTHYECKUX
PECYPCOB CBSI3aH C IPUBEP;KEHHOCTDHIO K TPOGECCHOHATILHBIM CIIOPTUBHBIM IIEHHO-
crsim (1ieHHOCTSIM «/lyXa criopras), Hay4Hast JMTepaTypa 10 JaHHOH Tpobieme
(bparmenrapna. [lcuxosorndyeckue pecypchbl U IEHHOCTHbIE OPUEHTAIIUU CIIOPT-
CMEHOB TPaAMIMOHHO H3y4aroTcs pasgeiabHo (Hamp.: Gucciardi et al.,, 2017,
Petroczi et al., 2025b), us-3a yero ocraercst HesICHBIM, KaK 9TH aCIEKThbl COCYIIe-
cTByioT. [loHnMaHe 1X B3aNMOCBSI3U KPUTUUYECKU BaJKHO JIJIST TIPAKTUKH, TAK KaK
3TO TI03BOJISIET Pa3padaThiBaTh IeJeBbIe TPOTPAMMBI TICHXOJIOTHYECKO MOIEPK-
KU, YIUTBIBAIOIIUE KAK PECYPCHbBIN MPOMUIb CIIOPTCMEHA, TaK U €r0 1eHHOCTHbIE
IIPUOPHUTETDI, YTO OCOOEHHO aKTYaIbHO TIPU padOTe ¢ BO3PACTHBIMU U3MEHEHUSIMH,
TpaBMaMu 1 KapbepHbiMu Kpuaucamu (Kontro et al., 2022; Bouasep u p., 202306).

B noruke teopun coxpanenusi pecypcos (COR; Hobfoll) ncuxomornueckue
PECYPCHI TIOIPA3EIISTIOTCST Ha PECYPCHI-YCTOBUsT (COMMATBHAS TTO/IEPIKKA, MOTH-
BallMOHHbBIN KJIMMAT KOMAH/Ibl) U JINYHOCTHBIE PeCYPChl (MHAUBU/Iya/IbHbIE XapaK-
TEPUCTUKHU U HABBIKM CAMOPETYJISIINN ). Mbl BbIJIesisieM TPU JIMYHOCTHBIX PECypca —
AYyTEHTUYHOCTH, MEHTAJIBHYIO MPOYHOCTH U CTPECCOYCTONIMBOCTD, — TTOCKOJIBKY
OHM KOMILJIEMEHTAPHO TTOKPBIBAIOT MOJIHBI KOHTYDP CTPECCOBOTO IIPOIECCa IPO-
(beccHoHATIbHOTO CIIOPTA: Ay TEHTUYHOCTH 0OECTIeYNBAET IEHHOCTHO-MOTHBAIMOH-
HYIO OCHOBY JeSIT€JTbHOCTH, MEHTaJIbHAs TPOYHOCTh — CIIOCOOHOCTD JE€HCTBOBATD
3 (hEKTUBHO TI0/] IaBJIEHUEM, CTPECCOYCTONYNBOCTD — aJanTaIluio K HeOIarompu-
SITHBIM BO3/IEWCTBUSIM U BOCCTAHOBJIEHUE TIOCJT€ HUX. YUYUTLIBAS TPUHIIHT
«PECypCHOTO KapaBaHa», COTJIACHO KOTOPOMY PECYPChI TIPHOOPETAIOTCS B3aUMO-
CBSI3AHHBIMU IPYTITIAMHU, MOKHO TTPETIONIOKUTD CYIECTBOBAHUE KAYeCTBEHHO Pas-
JINYHBIX PO UJIEN CIIOPTCMEHOB — OT BBICOKOPECYPCHBIX /IO PECYPCHO-/1eDUITUT-
HBIX TPYIII, YTO UMeeT PAaKTUYecKoe 3Havenue jijist auddepeHnupoBanHoi 1mcu-
xonorudyeckoir moxazep:xkku. Ilockompky 11 mennOCTell <«/[yxa cmopTas
reTepoOreHHbl 1 YMEPEHHO KOPPEIUPYIOT, Mbl TAKsKe MIPOBEPsieM, 06pasyIoT i OHU
6oJiee BBICOKOYPOBHEBbBIE (DAKTOPBI JIJIsI WHTEPIIPETAIIMOHHO SICHOCTH TTOCIEYI0-
HIUX MEKITPOPUIbHBIX CPABHEHUIA,

IMITUPUUYECKOE BBISIBIEHNE 3HAYEHUS U CBSI3ell YKa3aHHBIX TICHUXOJOIMYECKUX
PECYPCOB CIIOPTCMEHA TTO/IPA3yMEBAET PACKPBITHE CIEAYIONINX HCCIEI0BATEh-
cKuX Borpocos (nanee — VB):
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NB-1: xakue nareHTHBIE TPOMUIN CIIOPTCMEHOB MOKHO BBIJIEJIUTh HA OCHOBE
AyTEHTUIHOCTH, MEHTATHbHON TTPOYHOCTU W CTPECCOYCTOMYMBOCTH U KaKOBa Am(-
epentupyomas poab Kaxaoro pecypea?.

NB-2: xakoBa cTpyKTypa mpodecCuoHATbHBIX IIEHHOCTEH CIIOPTCMEHOB?

N B-3: xak mposBseTcs CBSI3b MEXKIY YPOBHEM TCUXOJIOTUUECKUX PECYPCOB U
MPUBEP’KEHHOCTHIO CHOPTUBHBIM TIEHHOCTSIM — 4Yepe3 CUHEPTruio, KOHMJINKT WJIn
HE3aBUCUMOCTD?

Ienp nccnenoBanns — BBIABUTL W ONMKCATH TUIIOJOTUU TTPOGMECCUOHATBHBIX
CIIOPTCMEHOB HA OCHOBE YPOBHSI UX TICUXOJIOTMYECKUX PECYPCOB (AyTEHTUYHOCTH,
MEHTAJIBbHOW TTPOYHOCTH, CTPECCOYCTONYNBOCTN) U BBIITOJTHUTD aHAJIN3 CBSI3U WX
PeCypCHOI 06eCTIEYeHHOCTH € TIPUBEPKEHHOCTBIO EHHOCTSIM «/[yXa criopras.

Mertonabl
Buibopra u npouedypa uccredosanus

Boibopka Biiodaia 420 mpodeccuoHaNTbHBIX CIIOPTCMEHOB MY’KCKOTO IM0JIa B
Bospacte 18—26 jer (M = 19.89 roza, SD = 1.75 roja), BXOASIIMX B COCTaB HAIHO-
HaJIbHBIX COOPHBIX KOMaH[ POCCHU ¥ MPEACTaBASAIONINX PasHble BUIBI CIOPTA:
mkndeckue (38.1%) — BeJIOCIopT, JIBIKHBIA ¥ KOHBKOOEKHBII CIIOPT, JIerKast
aTyeTrka u Jp.; eaxunobopersa (28.1%) — 6okc, BosibHast 60pbOa, TPEKO-PUMCKasT
6opbba u ap.; crokHO-KoopauHaiorHbie (11.9%) — 606c¢Ieil, caHHbIi, MapyCHbIN
CIIopT, cKajosiazanue u jap.; urposbie (10.9%) — Geiicb6ou, ranabo, perbu u ap.;
cuosble (6.5%) — TsKenas atjeTuka; CTpeskoBble (4.5%) — crpesabba. Cpeay HUX
34.3% — xanpuzaTel B Mactepa criopta; 61.2% — macrepa criopra; 4.5% — mactepa
CTIOpTa MEKIYHAPOIHOTO Kimacca. CpeHnii ciopTUBHBIH cTask coctaBu 10.54 + 3.14
roJia.

VceneoBanue mMpoBOAMIOCH HA TEPPUTOPHH yUeOHO-TPEHUPOBOYHBIX 0a3 BO
BpeMsi cOOPOB HAIMOHAMBHBIX KOMaH. CIIOPTCMEHbBI 3aIOJIHSIA OMPOCHUKHA B
MPUCYTCTBUN HMCCTIEI0BATENs B CIEIUATBHO OTBefieHHOM roMeriiennn. Cpemmsis
IIUTENHHOCTh MPOXOKIEHUS OMPOCHUKOB cocTaBisia 20 MUHYT. Yuactue B
uccaeoBaHuK ObLIO OOGPOBOJIBHBIM U KOH(MUIEHI[MANIbHBIM. B KauecTBe BO3Ha-
IPasK/IEHMsI 32 Y4acTHe B UCCJIEI0OBAHUH CIIOPTCMEHBI MTOJIyYaIu JOCTYI K Habopy
CTIETINATM3NPOBAHHON JTUTEPATYPHI B 00IACTH TICUXOJOTUN CIIOPTA.

Memoduxu u oyenusaemoie napamempol

Aymenmuunocmy onennBasach MocCKOBCKOH mikamoi ayrentuanoctu (MAS)
(Reznichenko et al., 2021) — oxHOMaKTOPHOrO MHCTPYMEHTA, BKIIOYAIOIIETO 5
yTBEpsKAeHMIT 00 00111eil crtocOOHOCTH YesioBeKa ObITh c060it (Hanpumep: «S 3Ha0
CBOe TIpe[lHa3HavYeHue 1 caeayio eMys). OTBeThbI JaBaJuCh 10 5-0a/abHOI TTKaTe
or 1 («coBepIIeHHO He corjacen») 10 5 («coBepiieHHo coriacen» ). Obmumii 6awn
paccUnTHIBAJICS Kak CyMMa BCeX TyHKTOB (/imamna3on 5—25). B mannom nccereona-
nun o Kponbaxa = 0.78.
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Menmanvuas npounocms onieanBanach 11-nmynkrHoii mkanoit MTS (Bouasep u
ap., 2023a), usmepsiionieil yBepeHHOCTb, IeJIeYCTPEMIIEHHOCTD 1 CITIOCOOHOCTH TIpe-
oJl0JIeBaTh TPYAHOCTH B criopre. Vcmoab3oBanach 5-6amibhas mkana (1 — «He
BEPHO», 5 — <«COBEPIIEHHO BEPHO»), CyMMapHbIii nmokasareiab 11-55 6aios;
a Kponbaxa = 0.83.

Cmpeccoycmoiiuugocms OlleHUBANIACh KPaTKOil Bepcueii mikansl Konnop— /[la-
suzicona (CD-RISC-10) (Nartova-Bochaver et al., 2021) — 10-myHKTHBIM OZHO-
(baKTOPHBIM MHCTPYMEHTOM, U3MEPSIIONINM CIIOCOOHOCTD K aanTaiui U BOCCTa-
HOBJIEHUIO TI0CJIe cTpecca. Vcnosb3oBaiachk 5-6amibHast mkana (0 — «abcomoTHO
HE BEPHO», 4 — «IIOYTH BCET/[a BEPHO» ), CyMMapHbIi mokasaresb 0—40 6amios, a =
0.85.

Iennocmu </lyxa cnopmas oneHUBAINCH OfHOMMeHHON mikasoi (Boyasep n
ap., 2021, 2023a) — 11-myHKTHBIM WHCTPYMEHTOM, U3MEPSIONTUM BaKHOCTH I1eH-
HOCTel criopTa, onpeneseHHbIx WADA (aTHKa, 310pOBbe, COBEPIIEHCTBO, BOCITATA-
HIe, Becesbe, KOMaH/Hast paboTa, yIopCeTBO, TIPaBIJIA, YBaKEeHIE, CMEIOCTb, COJU-
mapHocTh). Vcnosb3oBanack 9-6aibHast mKama BaskHOCTH (1 — «IIpOTHBOpPEUYUT
MOUM IIEHHOCTSAM», 9 — <«IlepBocTeneHHoe 3HaueHues ). Kaxaas 1eHHocTh aHaim-
3UPOBAJIACH KaK OT/IeJIbHAS TTePeMEHHas.

AHasnn3 JJaHHBIX MpoBojMJIcs B cpesie R v. 4.2.3. Ha nipeaBapuTtesibHOM aTare
BBITIOJTHEHBI O CATeIbHAS CTATUCTUKA U KOPPeadInoHHbii ananu3 [Tupcona. [lug
BBISIBJICHUS] TUTTOJIOTUH CIIOPTCMEHOB MTPUMEHSIIICS aHAJIN3 JIATCHTHBIX TTPohuieii
(LPA, maker tidyLPA). Ctpykrypa mpohecCHOHATbHBIX IEHHOCTEH H3yJanach ¢
MOMOIIBI0 TTOMCKOBOTO (hakTopHoro ananmsa (exploratory factor analysis).
MeXrpynioBbie pa3anyus OleHNBAINCH Yepe3 OMHO(MAKTOPHBIN AUCTIEPCUOHHBIHN
anaym3 ¢ post-hoc Tecrom Toioku (maker multcomp). Pasmep addexra npu mc-
MIEPCUOHHOM aHaJIi3e olleHuBasIcst ¢ uctosb3oBanreM f Kosta (Cohen'’s f), rie 3naue-
aust f < 0.10 urTeprperupyrorest kak orcyterByoniii addekr, 0.10 > f < 0.25 — kak
cmaboiit, 0.25 > f < 0.40 — xak ymepennniii u f > 0.40 — kak cuIbHBI adexT
(Cohen, 1988). 3nauenus x u f momyuensr dynximeii eta squared() maxera
effectsize. Busyasmsanus BoinosiHena B ggplot2.

Pe3yabratbl
IIpedsapumenvroiii anarus

JlBa craTucTuueckux BoiOpoca (tect Maxamanobuca, p < 0.001) 6buri HCKIOUe-
HbI, KTOTOBasi BEIOOPKaA coctaBuiia 418 yesoBek. PacrpeesieHnst Bcex mepeMeHHbIX
COOTBETCTBOBAJIN HOPMATBbHOMY (AaCHMMETPUS U 9KCIleCcC B AMamasoHe [—2; 2]), 3a
HCKJIFOUYEHIEM N30bITOYHON TIJIOTHOCTH Y IIeHHOCTElH 3110poBbst, Becesbst u TIpasut.
BuyTpenHnss cormacoBaHHOCTD BeeX mkas npesbimana a = 0.70. Cpenu neHHOCTEH
HanboJIbIINE CPeIHUe TTOKa3aTe I UMeJIn 3[0poBbe, YBaxkeHue u [IpaBuia; Hau-
menbiine — Komanmnast pabora, Commmapaocts 1 Cmesocts. KoppessiimoHHbIi
aHAJIM3 TOKa3aJl yMepPeHHbIe CBSI3U MEXKIY ICUXOJOTMYeCKUMU pecypcamMu
(r=0.49-0.55, Bce p < 0.001) u mexxay nerroctsimu (r = 0.27-0.68, Bce p < 0.001).
Pecypcbl ¢1ab0, HO 3HAYMMO KOPPEJUPOBAJIM € IIEHHOCTSMU: HarboJee CUJIbHO —
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CrpeccoycTOHUMBOCTD (Typepoma = 0-29), 3aTeM AYTEHTUYHOCTD (T, e — 0-22) 1
MenranbHasg TPOYHOCTD (Typpemas — 0-17). [l manbreiinero anaamsa Bce mepe-

MeHHbIe ObLIN Z-CTaHIaPTU3NPOBAHBL.
Knaccuurayus cnopmemenos no yposuio ncuxonoezuveckux pecypcos (MB-1)

Jlnst orBera Ha VIB-1 — BBIsABIEHNE JTaTEHTHBIX TPOdIIIEi pecypcHoit obectie-
YEHHOCTH CIIOPTCMEHOB — MBI MIPOBETN aHAJMN3 JaTeHTHbIX mpoduieit (LPA) —
BEPOSTHOCTHBIN MeTo Kinactepusaiun (van Lissa, 2018). OnTumanbHoe perieHne
onpezesiock o kpurepusivm AIC, BIC, sHTpoImu 1 TecTy OTHOIIEHHMST IIPAaBAOTIOA00MS
(BLRT). Ananus nipoBojmsicst B iBa stana: Ha 50%-ii ciry4daiiHoii Bbioopke (n = 209) u
nosHoi BbIOOpKe (n = 418) mis mposepku BocmpousBogumoct (Wang et al.,
2017). CpaBHeHue Mojeeii ¢ 1-5 KiraccaMu IIOKa3aio0, 4To MOJAENH ¢ 4—5 Kjacca-
MU COEPKAH MYCThle KJIACCHI U ObLIM OTBEPTHYTHI, & ONTUMATLHBIM SIBJISIETCST
pelieHue ¢ TpeMs KiaaccaMu-turiaMu crioprcMenos (HanMmenbine AIC/BIC, mpu-
emsiemast auTporus = 0.78, BLRTp < 0.01):

* BeicOKOpecypcubie (n = 213, 51%): BbICOKHE TIOKA3aTeJNN 10 BCEM PecypcaM
(z-ontenku: Ayrentuunocts = (.50, CtpeccoycroitunBocts = 0.74, Menrambaas
mpourocts = 0.65);

* cpennepecypcubie (n = 134, 32%): cpennne nokasarenu (z-onenku: —0.16,
—0.57, —0.16 coOTBeTCTBEHHO);

* nuskopecypcubie (n = 71, 17%): uuskue nokazatenu (z-omenku: —1.19,
—1.14, —1.65 cOOTBETCTBEHHO).

JlucniepcoOHHbBIN aHANTN3 TTOITBEP/INIT PA3TUYHYIO TUCKPUMUHUPYIONIYIO CITO-
COOHOCTD pecypcoB: MeHTalbHast TIPOYHOCTH HanboJiee BBIPAKEHHO pasjieisieT
kaaccel (F = 457.89, p < 0.001), uTO BU3yaJbHO TPOSIBISIETCS B MUHUMATHHOM
MEPEKPBITUN TUATIA30HOB Mek 1y rpynmamu (pucyHok 1). 3atem caemyet Ctpecco-
yeroitamBocTh (F = 315.41, p < 0.001), xotopas mpuemsiemo aucbdepeHnupyer
BBICOKO- U CPeJTHEPECYPCHBIX CITIOPTCMEHOB, TOT/Ia Kak AyrenTudarocts (F = 125.13,
p < 0.001) cnabee Bcero pasjessieT KJIacchl, MOKa3biBast CyNECTBEHHOE MEPEKPbI-
THe 3HAUeHUHN MeKIYy BCEMU KIACCaMU.

Wror mo VIB-1. BeIsiBIeHBI TPH YCTOWYMBBIX TPOGUISA pecypcHoil obecieyeH-
HOCTH (BBICOKO-, CPe/IHe- U HU3KOPeCyPCHbIN ). BKJaz oTeIbHBIX pecypcoB B mud-
(bepenmmariuio mpoduiieil HEOANHAKOB: MAKCUMATBHBIN — y MeHTaabHO TPOYHO-
cru, pajsee CTpeccoycTOMUMBOCTD; AyTEHTHYHOCTD AUCKPUMUHUDPYET ciaabee (CM.
pucyHoK 1).

Cmpyxmypa npopeccuonarvnvix uennocmetl cnopmemenos (MB-2)

OnHOo(MaKTOPHBIN AUCTIEPCUOHHBIN AHANN3 BBISIBUI 3HAUUMBbIE Pa3JIUINI
MEXKY KJacCcaM¥ CIIOPTCMEHOB 110 BceM 1eHHOCcTsIM (p < 0.05), kpome Beceibsi.
Pasmep apderra Bappuposai ot orcyterByioriero (f Kosna < 0.1 st Becenbst) 10
ymepennoro (f Kosna = 0.25-0.39 myst [paBu).

[Tomapubie cpaBHenus (tect ThiOKM) TIOKA3aJU, YTO BBICOKOPECYPCHBIE CITOPT-
CMEHBI TIPEBOCXOJISIT:
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* cpenHepecypcHbix — 10 8 u3 11 1ennocreir (dtuka, 3m0poBbe, Pabora B
KoMaHzie, Yopctso, [Ipasumna, YBaxkenne, Cmenocts, ComumapHOCTD);

* HU3KOPECYPCHBIX — MO 4 IeHHOCTsIM (IDTuKa, 310poBbe, COBEPIIEHCTBO,
[IpaBua).

Mesy cpeliHe- ¥ HU3KOPECYPCHBIMU KJIACCAMU CITIOPTCMEHOB 3HAYMMBbIX Pa3-
JIMYUi He OOHAPYIKEHO, HECMOTPST Ha TEHIEHIINIO TIEPBBIX K O0Jiee BBICOKUM TTOKa-
3atesiam 1o CosepinencTBy, Bocrimranmio n [Ipasumam (pucynox 2).

Pucynox 1
IIpoduim ncuxorornyecKkux pecypcoB Tpex KJIacCOB CIIOPTCMEHOB (Z-OLeHKH )

Knaccel

EI BblcoKopecypcHbie (n=213)

Z-OUeHKKn

E CpeaHepecypcHble (n=134)

Hu3skopecypcHble (n=71)

AYTEHTUUHOCTb CTpeccoycToiunsocTs MeHTaNbHaA NPOYHOCTL

Mcnxonoruyeckmne pecypebl

Pucynox 2
Cpasuenne npodueii npodecCHOHATBHBIX IIEHHOCTEH Y BBICOKO-, Cpe/iHe- i HI3KOPeCYPCHBIX
CIIOPTCMEHOB (Z-OLIeHKH )
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F=8,78

oy p<0,001
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Daxmopnas cmpykmypa npopeccuonaibuvlx yeHHocmeu

IMorckoBbIit hakTOpHBII aHamM3 11 eHHOCTel TIPOBOAMIICS Ha TOJHON BHIOOD-
ke (N = 418) Meromom riaBHBIX KOMIOHEHT ¢ oblimin-BpaieHuem, TOCKOIbKY
MIPEITIOIAraach KOPPEJISIus JaTeHTHBIX (GakTopoB. [IpUroHocTh TaHHBIX TIPOBE-
pena: mnaaekc Kaiizepa—Meitepa—Oakuna KMO = 0.78, tect chepuanocTu
Bapraerra x2 (55) = 1056, p < 0.001. KommdecTBo (haKTOPOB ONIpesesIsaaoch Ha
OCHOBe KpuTepust «cobcTBeHHBIX 3HaueHunii» (Kaiser—Guttman eigenvalue) > 0.90.
B pesyubrate BbisiBiieHa ABYX(DaKTOpHAs CTPYKTYpa, obbscHsomas 58.4% muc-
nepcuu (tabsura 1).

e MDakrop 1: Imuro-ssdemonuveckue uennocmu (49.4%) — obbepuHseT
MOpaJIibHbIe MPUHIMIBI (ITHKA, MPAaBUJIa, yBaKeHHe) 1 3a00Ty O GJIaromnoJydnm
(3110pOBBE, BOCTIUTAHUE).

» Dakrop 2: [Ipazmamuxo-zedonuueckue yennocmu (9.0%) — BRIIOUAET TIETE-
Bble YCTAHOBKH (COBEPIIEHCTBO, YIIOPCTBO, CMEJIOCTD, KOMaH iHast paboTa) U y/i0-
BOJIBCTBHE OT CIIOPTA (BeCeTbe, COMUAAPHOCTD).

Bee niennoctu, kpome CosepinencTBa (Kpocc-Harpyska Ha 06a akropa), 0HO-
3HAYHO OTHOCSATCS K OJ{HOI U3 TPYIIIL.

Tabuya 1
Marpuna ¢hakTopHbIX Harpy3ok npodeccHoHaIbHBIX HEHHOCTEN CIOPTCMEHOB
no peayasrataM ¢akropaoro anamsa (N = 418)

Ipynmna 1: Ipynna 2:
Ilennoctsb Copnep:kanue eHHOCTH ITHKO- IIparmaTtuko-
3B/IEMOHHYECKHE | TeZIOHUYECKUe
Srika Urpatp HECTHO, C yBaXeHHMeM 0.950 -0.190
K CIIOPTUBHOI 3THKE
3/10poBbe BorTh 310pOBHIM 0.633 0.143
Bocrmranme Xoporime MaHepsl 1 BOCTIUTaHWE 0.554 0.307
[IpaBuma CobuioiaThb TpaBmJIa CIIOpTa 0.782 0.052
Vaaserie [IposgBiaTh yBaxkenue Kk cebe u ) 0.776 0.062
K JIPYTUM y4aCTHUKAM COPEBHOBAHUIT
CoBepIleHcTBO JloOKMTbCsT COBEPIIEHCTBA B CIIOPTE 0.306 0.437
Becerne [ToyuaTb yZOBOJIBLCTBHE U PAIOCTH B 0.206 0.576
cropre
Komanmas pabora | Pabotath B KoMarm/e 0.007 0.686
Vitoperso ITposIBISATH CAMOOTBEPIKEHHOCTD 1 0.955 0.581
1eJIEYCTPEMIIEHHOCTD
CwmenocTtpb IIposaBaTh CMENOCTD U Kypaxk -0.160 0.902
ComaapocTs IIpostBJIsIT UYBCTBO OOIHOCTH 1 0.121 0.676
COJIMIAPHOCTH C IPYTHMU
CobcerBennoe sHavenue / % oObACHEHHON ANCIIEPCUI 5.43 /49.40% | 0.99 /897 %
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Nror o UB-2. [Ipodeccnonanbubie 1IEHHOCTH CTPYKTYPUPYIOTCST B JIBE TPYII-
IIbI: ATHUKO-IBAEMOHNYECKIE U TIPArMaTUKO-TeJOHIYecKue, 00bsICHssT 58.4% muc-
MIEPCUN.

Ces3v npoghuneit pecypcos ¢ uennocmsimu (MB-3)

Jlnst orBera na VIB-3 Mbr cpaBHusm Tpu npoduiis pecypcHoil obecredeHHoCTH
(BBICOKO-, Cpe/lHe- ¥ HU3KOPECYPCHBIE) KaK MO (haKTOPHBIM OaJilaM JIBYX TPYIIIT
renHocreit (tabsuia 2), Tak u 1o 11 oTAeIbHBIM IIEHHOCTSIM (CM. PUCYHOK 2).

Anajii3 BBISIBUJI 3HAUYNMBbIE, HO CJIa0ble PA3JINUUsT MEKIY KJIacCaMu CIIOPTCMe-
HOB (BBICOKO-, CpeZIHE- U HU3KOPECYPCHBIX ) U IBYMs (haKTOpaMu IIEHHOCTei:

* aTHKO-3BAeMonmndeckue: F (2, 415) = 10.32, p < 0.001, f Koana = 0.18;

* nparmaruko-regoundeckue: F (2, 415) = 7.80, p = 0.001, f Kosna = 0.16.

[TartepH pasinunii upeHTUYEH 1711 000MX (HaKTOPOB: BBICOKOPECYPCHDIE CIIOPT-
CMEHBI TIPEBOCXOISAT KaK CPETHEPECYPCHBIX, TaK U HIU3KOpecypcHbIX (Bee p < 0.05),
TOT/IA KaK TIOCJIE[HUE IBE TPYIIIIBI HE PasIMdaioTcst MexIy coboil (tabmuia 2). ITo
MOJITBEPSK/IAET TTOPOTOBBIN XapaKTeP CBI3U MEXK/Y TICUXOJIOTMUECKUMU PeCypcaMu
1 TpoheCcCUOHATBHBIMU TIEHHOCTIMU.

Wror no NUB-3. /lanHble TO/1EP5KUBAIOT TOPOTOBYIO «CUHEPTUYECKYIO» MOJIETH
CBsA3U pecypcoB u IeHHOCTell (Bwicokopecypcubie > CpemHepecypcHbie =
Hwuskopecypcubie) ¢ MaabiM pasMepoM ahGheKTa; CBUAETEILCTB B MOJb3Y KOH-
(JIMKTHON MJIN HE3aBUCHMOIT MOJIENIN He 0OOHAPYIKEHO.

Tabnuya 2
IlonapHoe cpaBHeHHE BbIPAKEHHOCTH ITUKO-3BIEMOHHYECKUX M IPATMATUKO-T€[OHMIECKUX
IEHHOCTEH Y CIIOPTCMEHOB € BHICOKUM, CPEIHUM U HU3KHM YPOBHSIMH [ICUXOJIOTHYECKHX PECYPCOB

(z-oueHkn)
Ipynmna CpaBHuBaeMbIe KJIAaCChI CIOPTCMEHOB II0 Cpeansist
HeHHOCTEeMH yposHio pecypcHocta (M + SD) pasHoctb (SE) p
sy e [ | i | <o
e e sy [ | osor | o
e e oo | o
s [ | owarn | <o
e e [tenee | omon | oo
e e | oo | o
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OO6cyskaenne pe3yabTaToB

JlanHoe nccJieoBaHye BBISIBUJIO TPU THIA TPO(EeCCHOHAIBHBIX CIIOPTCMEHOB,
PA3IMYAIOIIUXCS 110 YPOBHIO TICUXOJIOTHYECKUX PECYPCOB, U MTPOIEMOHCTPUPOBA-
JI0, 9TO BBICOKOPECYPCHBIE CITOPTCMEHBI TTOKA3BIBAIOT HOJIEE BBICOKYTO ITPUBEPIKEH-
HOCTb KaK 9TUKO-IBAEMOHIYECKUM, TaK U TIPArMaTUKO-T€/IOHNIECKUM IIEHHOCTSIM.
Borpexu mpenosokeHnio 0 BO3MOKHOM KOH(BJIMKTE MEKIY «O0EBBIMU» MCHXO0-
JIOTUYECKUMH KauecTBaMK ¥ 3TUYECKUMHM TIPUHIIUIIAMU B CIIOPTE, BBICOKOPECYPC-
HbI€ CIIOPTCMEHDbI JEMOHCTPUPYIOT CUHEPIUIO: OHU O/JTHOBPEMEHHO TICHUXOJIOTUYE-
CKW CTOWMKN W TPUBEPKEHBI TPodecCHoHaIbHBIM IeHHOCTAM («/lyxa crmopTas).

HUB-1: IIpoghunu pecypcroii obecnewennocmu u ux unmepnpemauiust

Pecypchl 1 HX HepaBHOMEpHOe pachpenejeHne cpeau npodecCHOHATbHBIX
CIIOPTCMEHOB

BoisiBiennoe pacnpefiesienne cropteMeHoB (91% BbICOKOpPeCYPCHBIX, 32%
cpeniHepecypcHbIX, 17% HU3KOPECYPCHBIX) HE SIBJSIETCS CIYYalHBIM — OHO OTpa-
KaeT pyHIaMeHTaIbHbIe MEXaHU3MbI (DYHKITMOHUPOBAHUS CIIOPTA BBICIITUX IOCTH-
skennit. CorJiacHO MPUHITUITY «PECYPCHBIX crimpasieits Xobdoiia, Te, KTo obsagaer
GOJIBIIIME PeCypCaMu, Jierde MPHOOPETAIOT HOBbIE, CO3/IaBasi BOCXO/SAIIYIO CITH-
pasb Hakorrerust (Hobfoll, 2011). B konTekcte mpodeccoHaibHOTO CIIopTa 3T0
MPOSIBJISIETCST YePe3 TPU B3AMMOCBSI3aHHbBIX MTPOIECCa:

* CEJIEKTUBHBIN OTOOP: CHCTEMA U3HAYATHHO OTOMPAET MICUXOJTOTHIECKH YCTOM-
YMBBIX MHIAWBU/IOB, CO3/IaBast «BXOIAHOM Gapbep» /sl HU3KOPECYPCHbIX;

* pecypcHOe pa3BUTHE: camMa CIOPTUBHAS /IEATEIBHOCTD — PeTyJIapHbIE TPEHU-
POBKH, COPEBHOBATEJILHBIHN OTIBIT, TPEOIOJIEHIE TPYIHOCTEN — CIYKUT KaTajn3a-
TOPOM PAa3BUTUSI MEHTATIBHON IIPOYHOCTHU, CTPECCOYCTONYUBOCTHU U Ay TEHTUUHOCTH
y T€X, KTO OCTAeTCS B CUCTEME;

* eCTECTBEHHBII OTCEB: CIIOPTCMEHbI, HECIIOCOOHBIE HAKATINBATH PECYPCHI WIIN
MOTIABIITHE B HUCXOJISTITYIO CITUPAITh TIOTEPD, TTOKU/IATOT MPO(eCCUOHATBHBIN CIIOPT,
4TO 0OBSCHSIET MATIOYUCIEHHOCTh HU3KOPECYPCHOMN TPYIIIIBI.

Takum 06pa3oM, oOHApPYKEHHAsT THUIOJIOTH HE TPOCTO OIMMCHIBAET TEKYIIee
COCTOSTHUE, HO PACKPBIBACT IMHAMWUYECKUI MTPOIECC «PECYPCHON cTpaTU(hUKAIIIN>
B CIIOpTe. ITO UMEET BAXKHOE MTPAKTUYECKOE TPUMEHEHNE: CPETHEPECYPCHBIE CIIOPT-
cMenbl (32%) TpeACTaBAsioOT TPYIITY PUCKa — OHU GaJaHCUPYIOT HAa FPaHU MEKLY
BOCXOJISAIEH 1 HUCXOAAIIEH CITUPAISMU, YTO JIeJIaeT UX MPUOPUTETHON TIeJTbIO JIJIS
ncuxosornyecknx watepsenimii (Holmgrenn et al., 2017; Nahum, 2025).

Baxmno, uto Bce Tpu pecypca padBuBaiorcd cuHXpoHHo. Pesymsrarsr LPA mog-
TBEPK/IAIOT TIPUHIIUAII <ITyTell PecypCcHOro KapaBaHa» (caravan passageways;
Hobfoll, 1989; Huynen et al., 2024) — HaxomueHue pecypcoB MPOUCXOAUT KOM-
IUIEKCHO, a He (hparMeHTapHo, TaK Kak He 0OHaPY’KEHO CIIOPTCMEHOB ¢ HecHalaHCH-
POBaHHBIMU TTPOGUIAMU (HATIPUMED, BBICOKAS MEHTAIbHAS TPOYHOCTD ITPU HU3KON
ayTeHTUYHOCTH ). Bee BbIsBIIEHHBIE IPYIIIBI IEMOHCTPUPYIOT COTJIACOBAHHbIE YPOB-
HU TPEX PECYPCOB, YTO YKa3bIBAET HA MX COBMECTHOE PA3BUTHE WJIU JIETPAIAIIHIO.
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IlepBocrenenHoe 3HaYeHHe MEHTAJIbHON IPOYHOCTH KaK CIOPTHBHO-cHeudmy-
HOI YepThI

MenTanbHast mpourocts (mental toughness) syurie muddepennmpyer cnopt-
CMEHOB B TIJIAHE PECYPCHOCTH, YeM ayTEHTHIHOCTb U CTPECCOYCTOMUNBOCTD, TIOTO-
My YTO OHa HAaIPSIMYyIO CBsi3aHa CO CIIOCOOHOCTBIO COXPAHSITh KOHIIEHTPAIIUIO,
XJTATHOKPOBYUE M KOHTPOJIh B KPUTUUECKUX MOMEHTAX, UTO SIBJISETCS KJIIOYEBBIM
TpeboBaHneM B IPO(ecCOHaTIbHOM CTIOpTe. B oT/idie oT ayTeHTUIHOCTH (BHYT-
PEHHSISI TaPMOHUsI, KOTOPasi MOKET COXPAHSTbCS HE3ABUCUMO OT CIOPTUBHBIX
PEe3yJIbTaTOB) U CTPeCCcOoyCcTONYnBOCTH (00IIast afallTHBHOCTD ), MEHTAIbHAS TIPOY-
HOCTb CIIeIU(UIeCKH HaCTPOeHa Ha TPeOOBAHWS COPEBHOBATEIBHOI [esITETHHO-
CTU — CIIOCOOHOCTH IeHCTBOBATH 9(P(HEKTUBHO MIMEHHO B MOMEHTHI MaKCUMAaJTbHO-
TO JIaBJICHUS.

[IpeumyiecTBenHast AMCKPUMUHHUPYIOIIAS POJIb MEHTAJIBHOU MPOYHOCTHU
coryacyercs ¢ 0030paMu, Tjie MojepsKanue KOHTPOJIS MO/ IICUXOJOTMYECKUM JaB-
JIEHUEM PAcCMATPUBAETCS KaK KJIOU K BICOKOI Pe3yJIBTaTUBHOCTH B TIpodeccuo-
HasbHOM criopte (cm., Hamp.: Gucciardi et al., 2017). B otsmume ot 6ostee «mmpo-
KIX» KOHCTPYKIIMH (CTPECCOyCTONYMBOCTb, caM03((EKTUBHOCTD), MEHTATbHAs
[IPOYHOCTDH OMEPANMOHATUZUPYET UMEHHO COPEBHOBATEJNbHOE (DYHKIIMOHUPOBA-
H1e, 9TO U OTPaKeHO B HAIlleM aHaJU3e JaTeHTHBIX TTPOQUIIELi.

HuskopecypcHbie CIIOPTCMEHBI 0COOEHHO CUJIBHO OTCTAIOT M0 ATOMY TapaMeT-
Py, TaK Kak He MOTYT abCTParupoBaThCs OT HEyad M COXPAHSATh PEIIUTENTbHOCTb,
4TO JIETAET MEHTAJBHYTO TIPOYHOCTH HAOOJIee 4yBCTBUTENLHBIM MAPKEPOM Pa3JIH-
YUN MEKTY TPYIIIAMA. JTO MOATBEPIKIACT, YTO B YCIOBUAX KECTKON KOHKYPEHITUT
poGeCCUOHANTBHOIO CIIOPTAa MEHTAIbHAsI IPOYHOCTh CTAHOBUTCS CBOEOOPA3HBIM
«(UIBTPOM», OTAEJSIONMM TeX, KTO CHOCOOEH BBIIEPKUBATH TICUXOJOTMIECKUE
TpeboBaHust MPO(hECCHOHATIBHON Kapbhepbl, OT TeX, KTO PUCKYET MOMacTh B HUCXO-
ISAIIYI0 CITUPAJIb PECYPCHBIX TIOTEPD.

UB-2: /lsyxgaxmopnas cmpyxmypa yennocmei
IleHHoCTH CHOPTCMEHA UMEIOT JiBe NPHHIMINATbHBIC HATIPABJIEHHOCTH

Bcee 11 niennocTeil yanoch KiactepusoBarh B iBe 6ojiee KPYIHbIE IPYIITIbI:

1) amuxo-s60emonuveckue yenHocmu — NPENMyIECTBEHHO MOPAIbHOTO TOJIKA,
oTpaskaroriue 3a60Ty 0 COOCTBEHHOM OJIATOMOIYYUH U O GJIarOTNONYYNH JAPYTUX;

2) npazmamuxo-zedonuueckue yeHHoCmu, OTPAKAIONINE YCTAHOBKU CIIOPTCMEHA
Ha JIOCTHIKEHME TeJIel U MoJTydeHre YI0BOAbCTBUS OT CIIOPTA.

dTa CTPYKTypa OTpakaer (HYHIAMEHTATIbHYIO IBOWCTBEHHOCTH CIIOPTHBHBIX
IIEHHOCTEIT: 32a60Ta 0 MOPATBHOI 1EJOCTHOCTU U GJIATONOIYYMU TIPOTUB CTPEMIIe-
HUS K JIOCTHKEHUSIM U Y0BOJIbCTBHIO OT MIPOIECCA.

O6e rpyIiibl EHHOCTeH MoKa3aiu caabyio, HO 3HAYMMYKO CBsI3b C YPOBHEM
pecypcos (f = 0.16—0.18), mpuuem pasindus POSBUINCH TOJBKO MEKLY BHICOKOPE-
CYPCHBIMU U OCTAIbHBIME TPYIIaMu. [ToJrydeHHbIe PE3yIbTaThl MOKHO OOBSICHUTD
TEM, Y4TO BBICOKOPECYPCHBIE CIIOPTCMEHBI, 00JIa1as PasBUTON ayTEeHTUYHOCTBIO,
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MEHTAJBHOI MPOYHOCTHIO U CTPECCOYCTOMYNBOCTHIO, MEMOHCTPUPYIOT GoJiee
IEJIOCTHYTO U YCTOMYMBYIO CHCTEMY I[EHHOCTEH, HHTErPUPYST KAk MOPAJTHHO-3THYE-
CKHUe MPUHIUIBI (ITUKO-9BIEMOHUYECKNE EHHOCTH ), TaK W IeJIEBble YCTAHOBKU
(IIparMaTuKo-reJIOHMYECKIe IEHHOCTH ), YTO T03BOJIsieT UM 3(h(HeKTUBHO OanaHCu-
poBaTh MeXKIYy JIMYHBIM OJArONOIydYneM U JOCTUKEHUEM CIIOPTUBHBIX Pe3yJibra-
TOB. B TO sKe BpeMsi cpejiHe- U HU3KOPECYPCHBIE CIIOPTCMEHBI, UCIBIThIBAs [edu-
AT TICUXOJIOTHYECKUX PECYPCOB, OO0 (GOKYCUPYIOTCST HA OT/IEIBHBIX, COIUATBHO
o1100psieMbIX TleHHOCTSX (Hanpumep, [IpaBuiax), 160 He MOTYT CHCTEMHO BOTLIO-
ATh [EHHOCTHBIE OPUEHTHPBI B TIOBEICHNH, YTO TPUBOAUT K OTCYTCTBUIO 3HAYM-
MBIX Pa3JINYUil MEK/Y 9TUMK IPYIIIaMU. DTOT MAaTTEPH MOATBEPKIAET TUIIOTE3Y O
oporoBoM adipekTe: st MHTErpanuu 00enX IeHHOCTHBIX CHUCTEM TpebyeTcst
JOCTIZKEHUE OTPeIeJIEHHOTO YPOBHST TICUXOJIOTHYECKUX PECYPCOB.

[Monyuennast 1Byx(aKkTOpHast CTPYKTYPa COOTHOCUTCSI C TAHHBIMU HCCJIEI0BA-
HUIT O IIEHHOCTSIX CIIOPTCMEHOB, T/I€ BBIAESIOTCST OJIOK «dTHKA-yBasKeHUe-TIPaBy-
J1a/30pOBbe» 1 OJIOK «[IOCTHKEHUEe-YIOPCTBO-KOMaH/a,/pagocth» (cM.: Woolway
et al., 2021; Petroczi et al., 2025b). B Hamem ncciie[oBaHIK KPOCC-HATPy3Ka I1eH-
Hoctu COBEPINEHCTBO COOTBETCTBYET €€ «CBSA3YIOIIEi» PO MEKIY IBIAEMOHIYE-
CKUMHU U JOCTHKEHYECKUMHU OPUEHTHPAMHU.

BaskHo, uTO AByX(baKTOpHAst CTPYKTYpa SMIUPUIECKH BaJIUM3UPYET KOHIIETI-
o «/lyxa ciopra> WADA, 1oKasbiBast eCTECTBEHHOE pas/iesieHue [eKIapupye-
MbIX IIEHHOCTEN Ha J[BE B3aMMO/IOIOJIHSIIOIIIE, HO pasjndHbie cucteMbl. CirabocTnb
CBSI3U C PECypCcaMyl YKa3bIBAET, UTO TIEHHOCTH (hOPMUPYIOTCS TIO/T BAMSHIEM MHO-
’KecTBa (haKTOPOB, CPEIH KOTOPHIX MICHUXOJOTHYECKUE PECYPCH — HEOOXOANMOE, HO
He JI0CTaTOYHOE YCJIOBHE.

UB-3: Css3vb npoghuietl pecypcos ¢ yennocmsmu
Bbiiire PeECYpChI — CHJIbHEE IEHHOCTU

BbicokopecypcHbIe CIIOPTCMEHbBI IEMOHCTPUPYIOT O0Jiee BhIpa’KeHHbIE 1IEHHO-
cru (xotst apdexr 6611 cmabuiv (f = 0.16-0.18)), ocoberto B otHOMmEeHun [Tpasw,
ITUKU U 3/I0POBbSA — 3TU IEHHOCTU 3HAYNMO OTJIMYAIOT UX KaK OT CPe/lHEPecypC-
HBIX CIIOPTCMEHOB, TaK W OT HU3KopecypcHbIX. [lenHocTh Becembst — einHCTBEH-
Hast, KOTopast MPUOIM3UTENLHO OJMHAKOBO BBIPAKEHA Yy BCEX TPEX TPYII CIOPT-
cMeHOoB. [IpodeccroHambHblil CIIOPT TPeOYET CTPOTOil AUCIUTLIIMHBL, COOIOAEHIUS
HOPM W 3THKH, 3a00THI O COOCTBEHHOM 3/I0POBbBE, UTO JIETAeT EHHOCTH BPOJIE
[paBuit, ITrky 1 30POBHST KPUTUIECKU BAKHBIMU [IJ15 ycIiexa. Becesbe kak 11eH-
HOCTD, CBSI3aHHASI C TIOJTyYeHUEM YIOBOJbCTBUSI, MOKET OBITh MeHee 3HAYNMON B
YCJIOBUSX BBICOKON KOHKYPEHIIMH CIIOPTA KaK MPOheCCHOHATbHOI JIeSTeNbHOCTH.
Kpome Toro, BbICOKOpecypCHBIE CIIOPTCMEHBI, 00J1a/1asi Pa3BUTOM ay TEHTHYHOCTBIO,
MEHTAJIBHON TTPOYHOCTHIO M CTPECCOYCTOMUMBOCTHIO, MOKET OBITh, GOJIBIIE OPUEH-
TUPOBAHBI HA JIOJITOCPOYHBIE TIEJT ¥ CAMOKOHTPOJIb, UTO YCUIIMBAET MX TIPUBEPIKEH-
HOCTb CTPYKTYPUPOBAHHBIM IIEHHOCTSIM, B TO BpeMsI Kak Becesbe ocTaeTcst HeHTpasib-
HBIM TIAPAMETPOM, OJIMHAKOBO aKTYAJIbHBIM JIJII BCEX TPYIIT HE3ABUCUMO OT YPOBHS
pecypcoB. Ho BeposiTHee Bcero, 9T0 MOKET YKa3bIBaTh HA TO, UYTO YOBOJIBCTBUE OT
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CIIopTa IpeAcTaBasieT coboii 6a30ByI0, «PeCyPCOHE3aBUCUMYIO» MOTUBAIIMIO — TO,
YTO U3HAYAJIBHO HpI/IBe.]IO CHOpTCMeHOB B CHOpT nu HpOI[O.H}KaeT HO[[I[@p)KI/IBaTb nx
BOBJIEYEHHOCTH HE3aBUCHMO OT YPOBHSI IICUXOJOTMYECKUX PECYPCOB.

OO6HapysKeHHast CBsI3b, XOTS 1 cJ1abast, COTJIaCyeTCst ¢ KOHIIEIeNl CUMBOJINYe-
ckoil pyHKIMM pecypcos Xo6(hota: pecypehbl He TOIBKO 06eCcednBaloT ajlamTa-
1110, HO ¥ (POPMUPYIOT NPO(PECCHOHANBHYIO HACHTUYHOCTD YePe3 YCBOEHHE COOT-
BeTcTBYIONUX 1eHHocreii (Grove, Stoll, 1999).

Paznuuusa cpeaHe- u HHBKOpecprHOﬁ rpyuil 1mo H€HHOCTAM

CpejiHe- 1 HMU3KOPECYPCHbBIE TPYIIIbI HE TTOKA3aJIU CTATUCTUYECKU 3HAYUMBIX
pasJINumii HU 10 OJHOI M3 TIEHHOCTEH, YTO TPEACTABISIET 0COObIA HHTEPEC. ITOT
pe3yJabTaT yKa3blBaeT HAa BO3MOKHOE CYIIECTBOBAHUE <«IOPOTOBOTO 3AdderTas:
CBA3b MEXK/IY pecypcamMy 1 IEHHOCTSAMU TIPOSIBJIAETCS TOJBKO PU JTOCTHKEHNN
OTIpeIeJIEHHOTO YPOBHS MICUXOJIOTHYECKON OCHAIEHHOCTH.

OTtcyTcTBUE PA3IUYUN MEKILY STHMHU JBYMSI TPYIIIaMH MOKET OObSICHATHCS
HECKOMBKIMHI (hakTOpaMu. Bo-miepBBIX, 06€ TPYTITBI MOTYT HAXOANTHCS HIKE KPH-
THUYECKOTO TIOPOTa PECYPCOB, HEOOXOAUMOTO JIJIsI TOJHOIIEHHON WHTErpaiun 1meH-
HocTell B mpodeccrnonambuyio uaeHTHIHOCTh (Sonnentag, Meier, 2024). Bo-BTo-
PBIX, B YCJIOBUSX PECYPCHOTO AeUIUTA CTIOPTCMEHBI MOTYT (DOKYCHUPOBAThCS Ha
BBIKMBAHUU B CUCTEME, UTO OCTABJISIET MAJIO IICUXOJIOTMUECKOTO TPOCTPAHCTBA ISt
IIEHHOCTHOH pediiekcnu. DTOT Pe3yaBTaT IOTOTHAET TEOPUIO COXPAHEHUS pecyp-
coB Xob6(hosuia, 1eMOHCTPUPYSI, YTO CBSI3b PECYPCOB U IIEHHOCTEN MOKET OBITH He
JIUHEWHOM, a TOPOTOBON — 3HAUMMbIE MI3MEHEHUS B IIEHHOCTHON CHCTeMe TTPOUCXO0-
IIAT TOJIBKO TIOCJI€ HAKOTIJIEHUS KPUTUYECKOTO YPOBHS TICHUXOJIOTHYECKUX PECyp-
coB. CBsi3b IICUXOJIOTUYECKUX PECYPCOB C TPUBEP’KEHHOCTHIO TIPUHITUIIAM «UHUCTO-
o cropTa B APYrux paboTax AeMOHCTPUPOBAIACH Ha YPOBHE ycTaHOBOK (attitudi-
nal), mepemenno-menTpuposannbiii ananus (Barkoukis et al., 2025; Lazuras et al.,
2021; Veltmaat et al., 2023; Bondarev et al., 2022). OgHako HalIu pe3yJIbTaThl
JOTIOJTHSIOT 3TU WCCJE/0OBAaHUSA W TIOKA3bIBAIOT, YTO KOHMUTYpPallul PECypCcoB
(sraTenTHbBIE TPOMUITH ), a HE OTAETbHbIE KAJIbI TOOJAMHOYKE CUCTEMATUIECKU CBSI-
3aHbI ¢ TIeHHOCTAMU <«/lyXa crmopTay, IprdeM CBSI3b HOCUT MOPOTOBBIN XapaKTep
(Bricokopecypcuble > Cpennepecypcubie = Huskopecypcubie). [Ipu aTom Masbie
pasmepbl apdexra (f = 0.16—0.18) okumaembl 17 TIepeceyeHnst TUYHOCTHBIX W
MEHHOCTHBIX IOMEHOB U TOBOPSIT O HATMYNHU HEYUTEHHBIX KOHTEKCTHBIX (PaKTOPOB
(KOMaH/IHBbIM KJIMMAT, OTHOIIEHUS C TPEHEPOM ).

OrpannyeHusi ¥ NepCneKTUBbI HCCIIEOBAHUS

Hacrosiiee wccremoBanue uMeeT psifi OTPaHUYEHUil, KOTOPble HEOOXOANMO
VUIUTBIBATH TIPU UHTEPIIPETAIINN Pe3YIbTaTOB. Kpocc-ceKITMOHHbIN TU3aiiH He 1M03-
BOJISIET YCTAHOBUTH TPUYMHHO-CJIE/ICTBEHHbIE CBS3U MEXKIY TICUXOJIOTMYeCKUMU
pecypcamu 1 TIEeHHOCTSIMH, a MICTIOTb30BaHNE CAMOOTUYETHBIX MEP CO3/IA€T PUCK COTTH-
AJIbHOM JKeJTaTeIbHOCTH OTBETOB. BhIGOpPKa TIpeicTaBieHa My KUnHAMU-CIIOPTCME-
Hamu 18—26 sreT u3 cOOPHBIX KOMaH Poccun, 4TO OrpaHUYMBaeT reHepantn3aIiio
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PEe3yJIBTAaTOB HA KEHIIUH, [PYTUEe BO3PACTHBIE IPYIIBI M KYJIBTYPHBIE KOHTECKCTBI.
Kpowme Toro, ciabwrii pasmep addexra cBsiau pecypcos u riennocreii (f = 0.16—0.18)
YKa3bIBaeT Ha CyIeCTBOBAHUE JIPYTUX, HE YUTEHHBIX B MCCJIE/JOBAHNN (PaKTOPOB.

Ocobyio crieruduKy pesyabrataM MPUIAeT YHUKAJIbHDIN KOHTEKCT, B KOTOPOM
HaXO/MJINCh YYACTHUKH UCCIIeI0BaHMst. POCCHIICKIe CIOPTCMEHBI B eproj cbopa
JIAHHBIX HCIBITBIBATNA OECHPEIe/IEHTHBIN CTPECC, CBSIBAHHBIN € OrpaHUYeHHEM
JOCTYTIa K MEKAYHAPOHBIM COPEBHOBAHNAM, YTO MOTJIO TIOBJINATD HAa aKTyaJn3a-
IIUIO OIIPE/ICJICHHBIX PECYPCOB U 1IEHHOCTel. B yclI0BUsX HeOolpe1eJleHHOCTH 11PO-
(heccOHATBHBIX TIEPCIIEKTUB POJIb AYTEHTUIHOCTH 1 IIEHHOCTHOM CUCTEMbI MOTJIA
YCUJUTBCA KaK KOMIEHCATOPHLIM MeXaHW3M COXPaHeHWsS TMPohecCrnoHaTbHOMT
UIEHTHYHOCTH. JTO OTKPBIBAET TEPCIEKTUBBI JIJIs1 OYIyIIMX MCCAeI0BAHUI ajar-
TAIlUU CIIOPTCMEHOB K HKCTPEMAJbHBIM KapbEePHBIM BBI30BaM, T/l€ BHYTPEHHUE
pecypcebl CTAHOBSITCS KPUTHYECKU BA’KHBIMM JUJIST 1IPEOJIOJIEHUS] BHEIIHUX
orpannyenuii. HeoOXOMMMBbI JIOHTUTIONHBIE W KPOCC-KYJIBTYPHBIE HCCJIE0BAHUST
Il TIOHUMAHUS YHUBEPCATBHOCTH BbISIBJIEHHBIX 3aKOHOMEPHOCTEN W MX IHHAMM-
KW B Pa3JIMYHBIX COIUATBHO-TIOIUTHIECKIX KOHTEKCTAX.

3akiaoueHue

[lanHoe nccrefoBaHre BHOCHUT CYIIIECTBEHHBIN BKJIa/ B IOHUMAaHUE ITCUXOJIOTH-
YeCKON MPUPOIbI TPOoheCCHOHATBHOTO CIIOPTA, pa3periasd GyHIaMeHTAIbHOE TTPO-
THBOPEYNE MEKIY HeOOXOAMMOCTHIO ObITh «BOMHOM» JIJIsI JOCTVKEHUS yCIexa 1
TpebOBaHUEM OCTABATbLCS <«pbIapeM» s BOILUIOLUEHUS WAEaN0B CIOPTA.
[Tostyuentbie pe3ysbraTbl IEMOHCTPUPYIOT, YTO HTO MPOTUBOPEYUE HE SIBJISIETCS
Hepas3pelTMMbIM — BBICOKUH YPOBEHD TICUXOJIOTHYECKUX PECYPCOB CO3/IAET OCHOBY
JULsl MHTerpanuy «00eBhIX KAYeCTB» ¢ TUYECKUMU IIPUHIUIIAMU.

Teopus coxparenus pecypcos Xob6dosia moayyaer BaKHOE PaCIIMPeHie Mpr-
MEHUTEJbHO K 9KCTPEMAJbHBIM YCJIOBUSM MPOMECCUOHATBHOTO CIOPTAa.
OO6HapyKeHHBIN <«IIOPOTOBbIT (M (EKT> JOMOMHAET KIacCHYecKoe MOHUMaHUe
PECYPCHBIX CIIUPAJIEN: CBSI3b MEKIY IICUXOJOTHIECKUME PECYPCAMU U IIEHHOCTHOM
CHUCTEMOU He JIMHEWHA, a TIPOSBJSETCS TOJTbKO T0CJe HAKOTJIEHUST KPUTUIECKOM
Macchl pecypcoB. ITO OOBACHSIET, TIOUeMy MOJOBUHA MPO(GECCUOHANBHBIX CIIOPT-
CMEHOB CITOCOOHA TTO/IEPKUBATH BBICOKUIN YPOBEHb KaK MCUXOJOTUIECKON YCTOI-
YUBOCTH, TaK U IPUBEPKEHHOCTU IeHHOCTIM <«/lyxa criopra», B TO BpeMsl Kak
OCTaJIbHbIe, HAXOSICh B PEXKUME PECYPCHOTO eDUINTA, HE IEMOHCTPUPYIOT Pa3BU-
TOH IIEHHOCTHON CHUCTEMBI.

OcobyI10 TEOPeTHYECKYT0 3HAYMMOCTD MIPEACTABIISIET dOMITMPUYECKas BaJI/1N3a-
1UsI POJIM Ay TEHTUYHOCTHU KAK ITOJTHOIPABHOTO KOMIIOHEHTA PECYPCHOTO KOMILIEK-
ca ciopreMena. XoTsl MeHTaIbHast IPOYHOCTh OCTaeTCsl Hanboree CIIOPTUBHO-CIIe-
MUGUIHBIM PECYPCOM, UMEHHO ayTEHTUYHOCTh MOYKET CIYKUTh CBA3YIOIINM 3Be-
HOM M€Ky TparMaTu4ecKuMu TPeGOBaHUSIMU PE3YJIBTATUBHOCTH U 9TUYECKUMMU
UMIIepaTUBaMU TTPOMECCHOHATBHOMN edTeTbHOCTH. BhIaABIeHHas AByX(aKkTopHas
CTPYKTYpPa IIEHHOCTEH — ATUKO-IBJAEMOHUYECKAS W MPArMaTUKO-TeJOHNYECKasT —
oTpajkaer 3Ty [BOHCTBEHHOCTb CIIOPTUBHON MAEHTUYHOCTU U TIOATBEPIKIAET, YTO
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komterims «/[yxa copras orpaskaer GJU3KYIO K PEaTbHOCTU MCHXOJIOTHIECKYIO
aApXUTEKTYPY MpodeccnoHaTbHBIX OPUEHTUPOB CIIOPTCMEHOB.
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Abstract
Success in biathlon depends on physical
fitness, psychophysiological parameters,
and biomechanics. Key aspects include
the speed and accuracy of shooting, which
affect body oscillations and the stability
of the "body-rifle" system. The level of
stress, environmental conditions, and ski
preparation are also important. This study
is aimed to provide a thorough theoretical
analysis of the factors affecting the stand-
ing shooting performance in biathlon, and
to conduct a pilot study using VR to vali-
date it as a training tool based on the

Pesome
VYerex B GUatsione 3aBUCHT OT (GU3MYECKO 1101~
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10T Ha KoJIieOanus TeIa U CTabMIbHOCTh CUCTEMbI
«TeJI0-BUHTOBKA». Takske BasKHbI YPOBEHb CTPEC-
ca, YCJIOBUSI OKPYsKAIOIIeil Cpe/ibl U TOATOTOBKA
JbK. LlesrsiMu 1aHHOTO MCCTIeIOBAHUST SIBJISTIOTCSE
TIIATEJNBHBI TeOpeTHYecKnii aHain3 (aKkTopoB,
BJUSIONMX Ha II0KasaTeJu CTPeJIbObl CTOSI B
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observed parameters. This study utilized
the Biathlon-2024 Virtual Environment,
which simulated skiing and standing
shooting in classical biathlon. This
Virtual Environment is developed on
Unity 3D platform and includes two
stages: 1) VR skiing, 2) shooting. Subjects
performed shooting at virtual targets,
whereby the VR visualization fully simu-
lated a biathlon shooting range. The
results confirmed that stability of body-
rifle system is crucial for successful shoot-
ing in biathlon. It was observed that elite
athletes demonstrate a better postural
balance and a lower sway compared to
beginners. The data analysis obtained
with Antilatency system trackers showed
a distinct correlation between the limb
and rifle positions, which highlights the
importance of a fine postural control and
reaction time when shooting. The study
emphasizes that success in biathlon
depends not only on physical fitness and
shooting techniques, but also on environ-
ment, psychophysiology, and individual
attributes such as tremor. This therefore
makes an integrated approach to athlete
training essential for high performance.
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psychophysiology, success factors, biome-
chanics, tremor.
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ocHOBe HabJII0/laeMbIX [apaMeTpoB. B jgaHHOM
MCCJIEIOBAHUY  HCIIOJIH30BAIACH BUPTYyaJIbHAS
cpena «buartnon-2024», koTopasi UMUTHPOBAJIA
JIBDKHBIE TOHKU U CTPEJIbOY CTOSI B KJIACCHYECKOM
Guarione. Jra BUPTyalbHast cpezia paspaboTaHa Ha
marchopme Unity 3D u BKinovaet B cebst iBa srara:
1) mbkn VR, 2) crpenbba. VicbiTyemble BBITIOJHS-
JI CTPEIBOY 10 BUPTYAIBHBIM MUIIIEHSIM, [IPH 3TOM
VR-Busyaisaiusi oJHOCThIO UIMUTHPOBAJIA O1a-
TIIOHHOE CTpesibbuiie. Pe3ysbrarsl MOATBEPIMIIN,
4TO CTaOUJIBHOCTD CUCTEMBI <«TE€JI0-BUHTOBKA»
MMeeT pelaioniee 3HaYeHune JJist yCIenHoi CTpeib-
6b1 B OuarsioHe. DblIo 3aMedyeHO, YTO 3JIUTHbBIE
CIIOPTCMEHbI JIEMOHCTPUPYIOT JIYUIIHNii TIOCTYPAJTb-
HbIii GaJTlaHC U MeHbIIIee PACKAYUBAHUE 110 CPABHE-
HUIO ¢ HOBUYKAMU. AHAJIN3 JIAHHBIX, TI0JTyYEHHBIX C
MOMOIIBIO TPeKepoB crcreMbl Antilatency, mokasain
YeTKYIO KOPPEJISIIINIO MEXKIY TOJIOKEHNeM KOHey-
HOCTell ¥ BUHTOBKHM, YTO YKA3bIBAET HA BAYKHOCTh
TOHKOTO TOCTYPAJbHOTO KOHTPOJISI U BPEMEHH
peakiuu 1pu crpesibbe. JlaHHoe wucciepoBanne
MOYEPKHBAET, YTO yCIieX B OMATJIOHE 3aBUCHUT He
TOJIBKO OT (hPU3MYECKON MOATOTOBKU M TEXHUKH
cTpesibObl, HO U OT OKPYIKAIOIIEN Cpejibl, Cxohu-
3MOJIOTUM U WHAUBUIYAIbHBIX OCOOEHHOCTEII,
Takux Kak Tpemop. Iloatomy st nocThKeHust
BBICOKUX PE3YJIETATOB HEOOXOIUM KOMILIEKCHBIN
TIOJIXOJI K TIOJITOTOBKE CIIOPTCMEHOB.
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Biathlon is an Olympic sport that uniquely combines skiing and rifle shooting
in a high-stress environment that requires extensive physiological effort along with
fine motor control that is necessary for efficient shooting (Laaksonen et al., 2018).
There are very few scientific studies on performance-related factors in biathlon
standing shooting. This is particularly due to how challenging they are to investi-
gate: firstly, this phenomenon is complex on different levels (biomechanics and pos-
tural control, psychophysiological parameters, physiology, psychological factors)
(Mikhalev et al., 2014; Sattlecker et al., 2014); and secondly, there are many extra
variables, such as stress levels (Abrahamsen et al., 2024; Finkenzeller et al., 2016;
Heinrich et al., 2021), environment (temperature and altitude of the venue)
(Skattebo & Losnegard, 2018), preparation of skis and ski trail (Losnegard et al.,
2011; Rennestad et al., 2016; Sandbakk et al., 2011, 2013).

The speed and accuracy of shooting are two critical performance parameters in
biathlon that are significantly affected by body sway, stability of the body-rifle sys-
tem, rifle butt pressure (Ivanov et al., 2022), and trigger pull behavior (Galay et al.,
2021). Moreover, the physical exercise prior to shooting clearly modifies psy-
chophysiological processes related to the complex task of aiming (Hoffman &
Street, 1992; Luchsinger et al., 2019).

Shooting can also be impacted by the race format. Thus, for instance, the result
in sprint may be 60% dependent on ski speed, while in individual races, where time
is added for missed shots, the shooting performance has more value (Luchsinger et
al., 2018).

Therefore, it is obvious that many factors contribute to success in biathlon. The
gap between existing research and the expected outcomes of new studies in
biathlon lies in the insufficient exploration of factors affecting standing shooting.
The existing studies do not address the complexity of the interactions between bio-
mechanical, physiological, and psychological factors, as well as variables like stress
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levels and environmental conditions. To study them more effectively, one can use
such technologies as virtual reality (VR) that allow simulations of various condi-
tions (Polikanova et al., 2022a, 2024; Yakushina et al., 2024; Gasanov et al., 2025)
and register a combination of psychophysiological, biomechanical and sensory-
motor parameters in parallel (Polikanova et al., 2022b; Leonov et al., 2020).

This study is aimed to provide a thorough theoretical analysis of the factors
affecting the standing shooting performance in biathlon, and to conduct a pilot
study using VR to validate it as a training tool based on the observed parameters.

Study of Athletes’ Standing and Balance

Static balance substantially affects sport results and is one of the key factors
that affect athlete performance. When assessing postural control, center-of-pres-
sure (COP) is usually registered (Michalska et al., 2022).

Several studies have shown that athletes are remarkably better at holding static
postural balance compared to non-athletes. This is particularly evident when the
task complexity is increased, e.g., when changing the inclination of a special plat-
form (stabilometry) (Thompson et al., 2017; Sadowska et al., 2019a; Michalska et
al., 2022), or when eyes are closed (Sadowska et al., 2019b).

Biathlon shooting is an extremely complex motor activity that requires good
posture stability, rapid motor task execution and fine motor control under high
psychological pressure. However, the skills involved in prone and standing shoot-
ing are not the same (Groslambert et al., 2007).

In prone shooting, the rifle stability is improved due to the shooting strap
(Ibid.). In standing shooting, the body-rifle system stability is a critical variable
that both elite shooters (Era et al., 1996; Lakie, 2010) and elite biathletes
(Niinimaa & McAvoy, 1983) are characterized by. Based on some reports, the aim-
ing strategies of shooters and biathletes are considerably dissimilar (Larue et al.,
1989). Shooters attempt to control body and rifle sway, while biathletes rely on
matching anticipation strategies. Multiple studies find that professional biathletes
swing less compared to novices, including after a simulated physical activity
(Thalainen et al., 2018; Lang & Zhou, 2022; Sadowska et al., 2019a; Sattlecker et al.,
2014). Meanwhile, anteroposterior movement is a greater contributor to sway than
the lateral one (Niinimaa & McAvoy, 1983; Sattlecker et al., 2014).

Factors Affecting Tremor During Shooting

Tremor obviously plays an important role in shooting efficiency. Hence, the fac-
tors that affect the tremor magnitude are expected to influence shooting perform-
ance. There is some supportive evidence for mechanical, reflectory, and central
mechanisms that trigger tremor, and it is probable that all of them may contribute
to some extent (Durbaba et al., 2005; Lakie et al., 1986; McAuley et al., 2000).
Generally, scientists agree that tremor control is beyond the power of will.

Tremor magnitude may change due to neurogenic or myogenic causes. Alcohol,
for example, is known to reduce the sizes of essential tremor and physiologic tremor
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(Growdon et al., 1975; Lakie et al., 1994a; Landauer, 1981). Lowering the limb
temperature, for example by immersing it in cool water through myogenic action,
also reduces muscle tremor. The exact opposite is seen with the limb warming
(Lakie, 2010; Lakie et al., 1994b), as well as with B2-agonists such as adrenaline
(Marsden & Meadows, 1970). Presumably this is why physical activity causes
tremor increase, which is observed not immediately, but approximately 5-10 min-
utes after the concentration of B-agonists in the bloodstream reaches its peak
(Lakie et al., 2003). Exhausting limb physical exercise can also cause a specific
tremor increase. Therefore, people who are planning to do fine work avoid prior
intense physical activity for around a day (Furness et al., 1977).

Another factor that affects the magnitude of tremor is cardiac activity and, to a
certain degree, respiratory movements (Zak & Ondracek, 2021). With each heart-
beat, a limb transiently vibrates, supposedly at its resonant frequency. Its magni-
tude is likely to represent only 2—10% of the total postural tremor (Marsden et al.,
1969).

We thus see that postural balance plays a pivotal role in biathletes’ performance,
ensuring high stability of the body-rifle system and, therefore, shooting accuracy.
Meanwhile, athletes show better static balance compared to non-athletes, especial-
ly under challenging conditions. Intense physical activity can have a negative
effect on rifle grip stability and reaction time. Tremor has a significant impact on
shooting performance, and its magnitude depends on multiple factors, including
neurogenic and myogenic mechanisms. All the above highlights the significance of
both physical and motor training in achieving success in biathlon.

Methods
Biathlon-2024 Virtual Environment

This study utilized the Biathlon-2024 Virtual Environment, which simulated
skiing and standing shooting in classical biathlon. A detailed description of the
Biathlon-2024 Virtual Environment and its technical characteristics are presented
in Gasanov et al., 2025.

This Virtual Environment is developed on Unity 3D platform and includes two
stages: 1) VR skiing, 2) shooting. Subjects performed shooting at virtual targets,
whereby the VR visualization fully simulated a biathlon shooting range (Figure 1).
Figure 2 shows the view types of subjects.

To simulate shooting in a virtual environment, the Pioneer 345K rifle was used
without the gas block required for firing. It served as a model identical to real con-
ditions, as even a slight change in the weight of the weapon is critical for the shoot-
ing efficiency of professional athletes. In our case, shooting is performed in a VR
environment by pressing a button located under the trigger (Figure 2). The use of
the Pioneer 345K rifle is essential for accurately simulating the trigger pull, which
athletes consider important in biathlon. When the trigger is pulled in a virtual
environment, a shot is fired, and a hit is counted if the rifle is aimed at the target.
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Figure 1
Virtual Environment Simulation of Shooting at Biathlon Targets (Subject View)

» =
Ya -
=

o

Figure 2
Subjects During Shooting (Left and Center); Trigger and Trigger Switch Location
on the Test Rifle (Right)
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Each subject had eight rounds for five targets and the opportunity to adjust
their aim (Figure 3). VR environment allowed modifying the distance to the tar-
gets, which in biathlon amounts to 50 meters. However, due to limitations of some
helmets and in order to train beginners, in the first stages, we decided to reduce the
distance to 20—-30 m.

Rifle Tracking System

A key VR element was a tracking system implemented via Antilatency' system.
Figure 2 provides an illustration of how the Antilatency sensors were placed on the

" https://antilatency.com/
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Figure 3
Advanced Operator Interface
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subjects’ bodies. This equipment included a set of cameras that were installed on
the floor or ceiling and secured with a rubber structure. There were also trackers to
be monitored by the cameras. The “Extension” module allows connecting an exter-
nal button to signal a shot (Gasanov et al., 2025).

As part of the study, we registered the coordinates of aiming points on the tar-
get, rifle position and rotation in standing position. Then the following graphs were
generated: a correlation between rifle movement speed and time; a correlation
between rifle rotation speed and time; a trajectory of aiming points coordinates
registration on the target.

The data recorded from each subject include spatial rifle position, rifle move-
ment and rotation speed, intersection point of the aiming line and the target in tar-
get coordinates. The sensors of the Antilatency optical tracking system also
allowed posture tracking: five sensors were attached to the subject — two on the
arms, two on the legs and one on the back. The sixth sensor was placed on the rifle,
ensuring that it was displayed synchronously in virtual space and received the sig-
nal to shoot when the trigger was pulled.

Sample

The pilot study involved six subjects (2 male, 4 female, average age = 28, SD = 7),
including three biathletes (two Masters of Sports and one Candidate Master of
Sports); one Master of Sports in Aerobic; two subjects did not have sports qualifica-
tions. The inclusion criterion for athletes was to have a rank of at least a Master of
Sports. The study was performed during the period from June through August 2024.

Data manipulation was performed using Python. The obtained data was visual-
ized in graphs as follows: a) the correlation between the rifle movement speed and
time, b) the correlation between the rifle rotation speed and time, ¢) the trajectory
of aiming point coordinates on the targets. The graphs were purposed to determine
the most prominent trends that would separate professionals from beginners.
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Results

Figures 4.1-4.4 show the correlation between the rifle movement speed and time
(Figures 4.1 and 4.3) and the correlation between the rifle rotation speed and time
(Figures 4.2 and 4.4) for different subjects.

Figure 4.1
Correlation between the Rifle Movement Speed and Time, Master of Sports in Aerobic, 20 m
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Figure 4.2
Correlation between the Rifle Rotation Speed and Time, Master of Sports in Aerobic, 20 m
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Figure 4.3
Correlation between the Rifle Movement Speed and Time, Candidate Master of Sports
in Biathlon, 20 m
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Figure 4.4
Correlation between the Rifle Rotation Speed and Time, Candidate Master of Sports in
Biathlon, 20 m

Note. Interval of 1-0.2 s before the shot is marked yellow, the moment of the shot— 0.2 s before the
shot is marked blue, 0.2 s after the shot is marked red, the rest of the time is marked green. Red crosses
indicate misses, turquoise crosses — hits. Shot timing (a millisecond accuracy) is indicated next to the
CTOss.

The graphs of rifle movement and rotation speed (Figures 4.1—4.4) show that
the stability of aim holding increases right before a shot, whereby the rifle may sud-
denly jump when the trigger is pulled.

A similar shooting graph for a Candidate Master of Sports in biathlon shows
that not only the overall speed of movement and rotation decreases (which speaks
of a more stable target fixation), but also there are no jumps at the moment of
shooting. The speed stability is considerably higher than that of a non-biathlete.

Figure 6 presents the trajectories of aiming point coordinates registration on
the target. According to the graphs, one can see that a professional biathlete’s aim-
ing point might have little or no horizontal target zone.

Non-professional biathletes tend to have the aiming point out of the target zone
much more often. Keeping the aiming point is remarkably more challenging for

Figure 5
Coordinate Trajectory of Aiming Points on the Target: (a) Candidate Master of Sports

in Biathlon, 20 m; (b) Subject without Sport Qualifications

eco090e C¢oo
\\‘
Note. Interval of 1-0.2 s before the shot is marked yellow, the moment of the shot — 0.2 s before

a b
the shot is marked blue, 0.2 s after the shot is marked red, the rest of the time is marked green. Red
crosses indicate misses, turquoise crosses — hits. Shot timing (a millisecond accuracy) is indicated next

to the cross.
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them. Also, the shots have different intervals, and there are visible pauses in the
shooting.

The X and Y coordinates were also projected on the target image. The trajecto-
ry line was generated and divided into several intervals just as in Figures 4.1-4.4.

Based on the Antilatency tracker data, a scatter graph was generated for each
tracker in a single coordinate plane. The study of biathletes’ posture during shoot-
ing requires a considerable amount of follow-up research. Nevertheless, it seems of
interest that a number of professional athletes’ shootings reveal a clear “right foot—
left hand — rifle” line in two of three planes. Graphs are shown in three planes —
XY, XZ, and YZ, where X is directed to the athlete’s right, Y is upward, and Z is

forward (Figure 6 & 7).

Figure 6

Graph of Trackers Location in Different Coordinate Planes in Masters of Sports in Biathlon
(Subjects N. and P.), Two Records Each
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Figure 7
Graph of Trackers Location in Three Coordinate Planes in a Subject without Sport
Qualifications
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Discussion

Professional biathletes show a substantially greater aiming stability compared
to non-biathletes. This was evident in a smoother trigger pull and a more uniform
rifle movement and rotation speed. Their aiming trajectories show that they hold
the aiming point within the target area, whereas non-biathletes’ aiming point is
more often out of target, which signals difficulty in holding the aim. Non-biathletes
exhibit prominent pauses between shots, which indicates a deficiency in training.
Meanwhile scatter graphs confirm the clear coordination between right leg, left
arm and rifle movements in professional athletes, which appears to be a key factor
in achieving high shooting accuracy.

These results are consistent with the literature, in particular with the studies
that showed that biathletes, as well as general athletes, are better at static and pos-
tural balance compared to non-athletes (Sattlecker et al., 2014; Thompson et al.,
2017; Sadowska et al., 2019a; Sadowska et al., 2020; Michalska et al., 2022).

Our study has confirmed the conclusions reported in a variety of studies regard-
ing the importance of the body-rifle system stability in standing shooting among
professionals (Era et al., 1996; Lakie, 2010; Niinimaa & McAvoy, 1983; Sattlecker
etal., 2014).

The resulting scatter graphs for each of the Antiletancy system trackers showed
that elite biathletes are distinguished by the stability of the body-rifle system in
standing shooting, as manifested by a clear “right leg — left arm — rifle” line, which
complements the existing data.

Thus, biathlon success depends on a combination of physiological, technical, and
psychological factors that should be considered when training athletes to compete.

Conclusion

This pilot study using VR to validate it as a training tool for biathlon shooting
has demonstrated the relevance of this tool and alignment with existing literature.
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The obtained results on the graphs of correlation between the rifle movement
speed and time, as well as correlation between the rifle rotation speed and time
confirm the findings of previous studies on the significance of the body-rifle system
stability for successful shooting in biathlon, where elite athletes demonstrate bet-
ter postural balance, and less sway compared to beginners.

The analysis of scatter graphs of the Antiletancy system trackers highlighted a
clear correlation between limb and rifle position, which emphasizes the relevance
of fine postural control and reaction time.

Irrespective of the obtained results, the study of the posture and shooting tech-
nique of biathletes requires additional research to improve the understanding of
shooting mechanics and optimize training.

In future studies, we plan to expand the sample size and focus on examining pos-
tural balance both under physical load conditions and in situations of psycho-emo-
tional stress. Special attention will be given to the effects of distractors, such as
noise, which simulate real competitive environments.

Limitations

This study has a number of limitations. The first is the modest sample size. This
is due to the involvement of elite biathletes, the access to whom was limited. As
this was a pilot study aimed at validating the designed VR technology for biathlon
shooting, we believed it was appropriate to test it on subjects with different skill
levels in biathlon, in another sport, as well as without any sports experience.

Expanding the sample as well as applying a variety of stress conditions are the
target for the next phase.
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Abstract
The present study attempts to investigate
the psychophysiological aspects of self-
regulation in post-exertion recovery
among phygital athletes during competi-
tive performances. To assess the partici-
pants’ psychophysiological self-regulation
under stressful conditions, stress tests
were administered using the “BOSLAB-
Samoregulyatsiya (BOCJIAB — Camope-
ryssinust)”  hardware-software system
(manufactured by COMSIB LLC, Novo-
sibirsk). Electrocardiogram (ECG) and
skin conductance response (SCR) were
recorded before and after stress tests to
calculate RR-interval and skin electrical

Pesiome
ILesb paboThI — MCCIEA0BATH OCOOEHHOCTH CAMO-
PEryJISliN CIIOPTCMEHOB BBICOKOI KBasnuka-
1IMU BUJIOB CHOPTA C IIM(POBBIM KOMIIOHCHTOM B
YCJIOBUSX COPEBHOBATEJIbHBIX BBICTYILIICHUI.
NcnonbaoBanuch 11cnxohu3noIornieckue MeTo-
JIVIKH C allliapaTHBIM IIPEbIBICHUEM CTUMYJIOB U
perucrpaiyeil OTBeTHBIX peaKklinii Ha CKOPOCTb 1
TOYHOCTD, YCPEAYIOIMEcs ¢ MOHUTOPUHIOM B
cocrosunu otabixa (AIIK «BOCJIAB», mpo-
nzsogacteo OO0 «KOMCUDB»). Perucrpu-
poBasuch (HU3MOJIOrUYCCKUE MAPAMETPbI: JIJIU-
TEJbHOCTb KapJAMOMHTEPBAJIOB, 3JICKTPUYECKast
MTPOBOZIMMOCTD KOJKH, CIHOHTAHHbIE KOJKHO-TaJIbBa-
Huveckue peakiuu. Bouio obcienoBano 73 ueso-
Beka (BKJIIOYAS CIIOPTCMCHOB, 3aHMMAIONIUXCS

Pa6ota BbinosiHeHa B pamMKkax Tocyzapersentoro saganus OTBY OHKIICM @MBA Poccn.
The work was carried out as part of the State Assignment of FSCCSM FMBA of Russia.
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activity respectively using the same hard-
ware-software system. A total of 73 indi-
viduals were examined (including phygi-
tal football, phygital basketball and phy-
gital shooter athletes). The control group
consisted of 13 people—5 competition
administrators and 8 referees. The study
sample was broken into 4 self-regulation
types, using a classification that was
developed in our previous study using
Principal Component Analysis and
Classification (PCA). The study group
showed twice as many participants with
elevated heart rate, 1.5 times more partic-
ipants with excessive emotional reactivi-
ty, but virtually no non-reactive individu-
als showing no response to testing com-
pared to traditional sports athletes. The
distribution of self-regulation types
revealed in this study may indicate both
greater emotional involvement and inten-
sity of experience among athletes, as well
as insufficient psychological preparation,
limited competitive experience and poor
physical fitness. The results obtained in
this study offer the key targets for possi-
ble recovery programs for athletes who
did not show optimal stress reactivity.

Keywords: phygital sports, stress manage-
ment, self-regulation, proactive recovery,
psychophysiological diagnostics, func-

tional states, emotional reactions,
biofeedback.
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bumkuTan-gyréos0M, UIKNTAI-6ACKETOOTOM 1
TaKTUYeCKON cTpesbOoit). Konrposbhas rpyria
cocrosia u3 13 4ejnoBek — 5 OPraHU3aTOPOB
copeHoBanuii u 8 cynueii. Mcenenyemast Bbibopka
Oblyia pasjiesiena Ha 4 THIa CaMOPEryJIAIUK B COOT-
BEeTCTBUM ¢ Kjaccudukarmei, paspaboTantoii B
HAIleM TIPE/bIYIIEM UCCJAEN0BAHUE ¢ UCHIOIB30-
BaHKMeM MeTOJIa TJIABHbIX KoMIoHeHT. 1o cpaBhe-
HUIO CO CHOPTCMEHAMU TPAUIMOHHBIX BUJIOB
CIIOPTA, B UCCJIEYeMOM rpyIiiie ObLIO BBISBJIECHO B
2 pasza GOJIbIIE YYACTHUKOB € OBBIIIEHHON 4acTo-
TOI cepiiednbIxX cokpatienuil, B 1,5 paza GoJibiie
YYACTHUKOB € YPE3MEPHON HMOIMOHAIBHON peak-
THBHOCTBIO, IPAKTUYECKU OTCYTCTBOBAJIU JIUIA C
APEaKTUBHOCTBIO (OTCYTCTBUEM 3MOIMOHATLHON
peakiuu Ha TectupoBanue). Pacupesaenenue
THUIIOB CAMOPETYJISIIUY, BbISIBJIEHHOE B JAHHOM
UCCJIE/IOBAHIM, MOYKET CBUJIETEJIBCTBOBATH KAK O
GoJIbIITell  HMOIMOHATBHON BOBJICYEHHOCTH U
UHTEHCUBHOCTH TI€PEKUBAHUN Y CIIOPTCMEHOB,
TaK ¥ 0 HEJIOCTATOYHOI MCUXOJIOTUYECKOil O/ro-
TOBKE, OTPAHUYEHHOM COPEBHOBATEIHHOM OIIBITE
u caaboii husuueckoi noAroroske. Pesysbratb
JIAHHOTO WCCJIE/I0BAHMS TTO3BOJISIIOT BbIIEIUTh
OCHOBHbBIE MUIIEHU IS OTEHIMATBHBIX BOCCTA-
HOBUTEJIbHBIX  ICUXO(DUZUOJIOTHYECKUX  IPO-
IpaMM, MIPeAHAZHAYCHHBIX JIJIsI CIOPTCMEHOB, T1PO-
JIEMOHCTPUPOBABIIKX HEAOCTATOUHYIO dhHeKTrB-
HOCTB [IPOIECCOB CAMOPETYJISATIUH.

Kurouesvie crosa: (bHZ[}KI/ITaJI-CHOpT, IpeojoJieHnue
CcTpecca, CaMoperyJiAanuysd, MNMPpoOakKTUBHOE BOCCTa-
HOBJIEHME, HCI/IXO(bI/ISI/IO]IOI‘I/I‘{eCKaH ANaraoCcTu-
Ka, (byHKIlI/IOHaJIbeIe COCTOAHUA, SMOIIMOHAJIb-
HbI€ pEeaKInu, 6uosIornYecKast 06paTHa51 CBA3b.

Cydusnosa Jlwmana PammnaoBia — MeIuinH-
CKUI TICUXOJIOT, OT/Ie]T MEIUKO-TICUXOJIOTNY€eCKO-
ro obecrieyeHust ClIOPTUBHBIX COOPHBIX KOMaH/
PD DegepaiibHOTO TOCYAAPCTBEHHOTO GHOKET-
Horo yupexuenusi «DezepaabHplii HAYYHO-KIN-
HUYECKWI TIEHTP CTIOPTUBHOM MEIUIIMHBI U pea-
6unmrainu DerepaibHOrO MeAUKO-OHOIOrHYe-
CKOTO areHTCTBa».

Cdepa HayIHBIX NHTEPECOB: TICUXOJIOTHUS CIIOPTA,
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Currently, the world is undergoing global transformations, primarily driven by
the development of information technologies and their active integration into all
spheres of human activity.

This trend has led to the emergence of a whole new branch of sports disciplines
that combine digital technologies with physical activities. This hybrid form has
been termed “phygital sports” (from “physical” + “digital”) (Masyagina et al., 2020;
TASS, 2021; Drukovskii & Ivanova, 2024).

The first-ever international multisport tournament “Games of Future”, held in
Kazan in 2024, featured 21 phygital sports disciplines, with 312 teams totaling
1,811 participants from 116 countries. The event garnered approximately 3.5 bil-
lion online views (TASS, 2023; Charyeva et al., 2024). This remarkable success has
spurred the emergence of a new sports movement, which now represents a fusion of
individual and team phygital sports (Ministry of Sports of the Russian Federation,
2023a). Competitions in this format aim to maximize scores across both digital and
physical performance domains'.

Given that phygital sports were officially included in the All-Russian Sports
Registry on January 31, 2023 (Ministry of Sports of the Russian Federation,
2023b), their subsequent development has necessitated the creation of scientific,
methodological, and biomedical frameworks to support athlete training in this dis-
cipline (Mazhirina et al., 2023).

Since 2024, specialists from the Federal Research and Clinical Center for Sports
Medicine and Rehabilitation of FMBA of Russia have been conducting a compre-
hensive multi-level experimental study. This research aims to develop approaches
for the psychophysiological component of biomedical support for international and
national-level phygital athletes within the paradigm of proactive recovery
(Kellmann et al., 2018; Heidari & Kellmann, 2023).

One of the objectives addressed in this study is to investigate the psychophysi-
ological aspects of self-regulation in post-exertion recovery processes among phy-
gital athletes during competitive performances.

Materials and Methods

The study was conducted during the qualifying competitions for the Games of
Future-2025 (Russian Championship) from August 31 to September 8, 2024, at the
Luzhniki Olympic Complex in Moscow. The competitions included participants from
phygital shooter, phygital basketball, and phygital football, totaling 73 individuals.

" Decree No. 3387-r on the approval of the concept for the development of the phygital sports mo-
vement in the Russian Federation until 2030 and the action plan for its implementation. http://pub-
lication.pravo.gov.ru/document,/0001202412020020
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The control group consisted of 13 people — 5 competition administrators,
including 2 men and 3 women, with an average age of 32 + 15.5, and 8 sports refer-
ees, including 5 men (average age 23.8 £ 6.4) and 3 women (average age 25.7 £ 9.8).
The number of subgroups, their composition, and gender-age characteristics are
presented in Table 1.

Most of the participants were examined once at different stages of the champi-
onship. Some athletes (N1 = 29) were examined before the qualifying games, others
(N2 = 29) in the middle of the championship, and the finalists of phygital shooter
competition (N3 = 15) were examined after the completion of the event.

Repeated testing was conducted on athletes from one of the phygital shooter
teams that advanced to the semifinals, as well as on the control group members on
the final day of the championship upon the final matches (see Table 1).

Study Design

To assess the participants’ psychophysiological states and self-regulation fea-
tures under stressful conditions, stress tests (Sessions 2 and 4) were administered,
with a one-minute rest period between them. Electrocardiogram (ECG) and skin
conductance response (SCR) were recorded before and after stress tests to calcu-
late RR-interval and skin electrical activity respectively (Boucsein, 2012; Laborde
et al.,, 2017; Ghiasi et al., 2020). The EGC and SCR session duration was set to
meet the condition of recording 300 heartbeats (Danilenko et al., 2024). The pro-
tocol is presented in Table 2.

It should be noted that the initial triggering of emotional reactions to stressors
occurs at a subconscious level. While these reactions are difficult to consciously
recognize and control, they serve as highly sensitive indicators of perceived stress
intensity and manifest through skin conductance response (Benedek & Kaernbach,
2010).

Stress tests were offered to the participants as follows:

1. “Reaction to a Moving Object” test (RMO) — designed to assess excitation-
inhibition balance in the nervous system and the ability for anticipation;

Table 1
Sample Parameters
Baseline Follow-up
N Types of sports Sex Age (M£SE) assessment (n) | assessment (n)
1 | Phygital basketball M 25.00 + 6.00 3
2 | Phygital shooter M 22.07 +0.54 57 7
3 | Phygital football M 25.62 = 1.58 13
Total number of athletes: 73 7
Competition admini- M=7
4 strators and referees F=6 2723 £2.25 13 10
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Tubl,
Psychophysiological Stress Testing Protocol (see explanations in the text) e

Ne Session Session type | Duration (not more than), mituminutes
1 |ECG+SCR monitoring Monitoring 5

2 |RMO Stress test 2

3 | ECG+SCR monitoring Monitoring 1

4 |FMNP Stress test 3

5 | ECG+SCR monitoring Monitoring 5

2. Khilchenko’s Functional Mobility of Nervous Processes test (FMNP) — a
dynamic variation of the complex visual-motor reaction recording method (a mod-
ification by V. Cherepanov and K. Sugonyaev (Topchii & Churilova, 2009)).

The primary requirement for participants was to perform the tests as accurately
as possible while reacting as quickly as possible, thus making the testing itself serve
as a stress factor. ECG signals and SCR were recorded at all stages of testing.
Subsequently, the following parameters were calculated:

* RR-interval durations (RR)

* Heart rate variability indicators: pNN50 and Stress Index (SI) (Bayevskii &
Berseneva, 1997)

* Range of SCR changes per session (Range)

* Frequency and amplitude of Skin conductance response (SCR Amplitude)

Note: no distinction was made between stimulus-induced reactions and sponta-
neous ones.

Psychophysiological tests and physiological signals were recorded and processed
using the “BOSLAB-Samoregulyatsiya (BOCJIAB — Camoperysius)” hard-
ware-software system (manufactured by COMSIB LLC, Novosibirsk).

Data Analysis Methods

To determine the types of self-regulation among study participants, we
employed a classification approach implemented through Principal Component
Analysis and Classification (PCA), based on the results obtained in our previous
study (Mazhirina et al., 2023).

For the analysis, we selected 20 features reflecting the dynamics of reactivity to
stress exposures and recovery rates, specifically:

* RR1-RR5

* pNN501-pNN505

* GSR1-GSR5

* Rangel-Range5

As previously demonstrated (Ibid.), the primary contribution to the first principal
component came from features reflecting the dynamics of the functional condition of
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an athlete, while the second factor comprised features related to emotional reactiv-
ity (Figure 1).

Based on the training sample of records obtained from the national youth team
athletes examined between 2020 and 2022, four groups were identified and inter-
preted using the principal component analysis ( Figure 2). The study (Ibid.) pro-
vides descriptions of the psychophysiological characteristics of these groups.
Specifically, participants in Group 0 exhibited a decrease in RR duration in
response to stress, which recovered during the rest phase. The SCR also increased
during stress-test sessions before subsequently decreasing—this type of self-regula-
tion was considered normal and adequate. Group 3 was characterized by a slower
pulse, even reaching a state of bradycardia (RR over 1000 ms). These participants
performed the tests with minimal cost in terms of cognitive and stress load, reflect-
ed by the activation of the parasympathetic nervous system. No emotional reactiv-
ity was observed in this group based on SCR.

Subsequently, with an expanded sample size, the interpretation of these groups
underwent some modifications (Figure 2). An optimal response group was identi-
fied, combining a subset of participants from Groups 0 and 3. Additionally, we dis-
tinguished:

* High heart rate subgroup (RR < 665 ms, HR > 90)

* Non-reactive group, characterized by low stress reactivity.

For the non-reactive group, the diminished response to stress exposure likely
reflected depletion of functional and emotional reserves rather than optimal self-
regulation skills, as evidenced by:

Figure 1
Projection of the Variables on the Factor-Plane Factor 1 X Factor

Projection of the variables on the factor-plane ( 1 x 2)
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Figure 2
Distribution of Examined Athletes’ Records on the Plane of the First and Second Principal
Components (Factor 1, Factor 2)
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* Low stress-index values (<50 AU)
* Absence of spontaneous CSR during baseline recordings.

Accordingly, participants were classified into specific self-regulation groups
based on where their factor coordinates were located within the first two principal
components’ plane during stress testing.

Results and Discussion

The results of classifying athletes examined during the 2024 Russian Phygital
Sports Championship using the algorithm described above are presented in Figure 3.
The current study group showed twice as many participants with elevated heart
rate compared to traditional sports athletes, 1.5 times more participants with
excessive emotional reactivity, but virtually no non-reactive individuals showing
no response to testing. The distribution of self-regulation types among traditional
athletes and phygital athletes is shown in Table 3.

This kind of distribution of self-regulation types in phygital sports may indicate
both greater emotional involvement and intensity of experience among athletes, as
well as insufficient psychological preparation, limited competitive experience and
poor physical fitness.
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Figure 3

Distribution of Examined Phygital and Traditional Athletes’ Records on the Plane of the First
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Table 3
Types of Self-Regulation among Phygital and Traditional Athletes
Sample Type of self-regulation®
Sport .

size -1 0 1 2 3
Classic 94 5 53 12 15 9
(%) 5.3% 56.4% 12.8% 16.0% 9.6%
Phygital 0 1 46 14 1 1
(%) 15.1% 63.0% 19.2% 1.4% 1.4%
Referees 12 1
%) 13 0 92.3 7.7% 0

Note. Type of self-regulation: —1 — High HR, 0 — Optimal reactivity, 1 — Excess emotional reac-
tivity, 2 — Low HR + Emotional Reactivity; 3 — Non-reactivity.

Of particular interest was the analysis of changes in participants’ psychophysi-
ological state during the competition. Data from competitors, referees, and compe-
tition administrators who underwent stress testing both at the beginning and end
of the championship allowed for reclassification into self-regulation types. The

results of these changes are presented in Figure 4.

The dynamics analysis revealed that the heavy workload on referees and com-
petition administrators caused a quarter of them to move out of the optimal
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Figure 4
Dynamics of Self-Regulation Groups before and after Competitions
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response zone. This was particularly evident in participants F3 and F53, who shift-
ed to the non-reactive group (notably, these were female referees who may have
been more susceptible to emotional burnout (Heidari, 2013; Flatt et al., 2017).
Among athletes, only one participant demonstrated more pronounced emotional
reactivity to stress tests and poorer post-competition recovery compared to initial
testing, while the others maintained their self-regulation type.

Since the athletes were tested at different stages of the championship, their factor
coordinate distribution on the component plane was especially interesting. Given the
heterogeneity of participants who differed in physical fitness (phygital football and
basketball require greater physical endurance than phygital shooter), the analysis
was conducted specifically on the phygital shooter competition group (N = 57).

As shown in Figure 5, no clear trend (e.g., a leftward and /or downward shift on
the graph) is observed. The most noteworthy group comprises those tested upon
competition’s completion — the championship finalists, who were assessed after
their final match. Notably, these athletes exhibited neither excessive emotional
reactivity to the administered stress tests nor non-reactivity. However, given that
testing occurred after significant physical, cognitive, and emotional exertion, their
baseline heart rate averaged 89.85 = 1.63 and 89.67 + 1.60 bpm. Furthermore,
many of the athletes were in suboptimal functional states, as indicated by a stress
index of 159.22 + 24.33 AU (calculated from baseline ECG recordings pre- and
post-testing). It can be concluded that they possess strong psychological resilience,
tend not to dwell on failures for too long, and are able to quickly concentrate and
release tension, i. e., they demonstrate well-developed self-regulation skills (Park &
Thayer, 2014).
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Figure 5
Distribution of Examined Phygital Shooter Athletes According to the Time of Testing on the
Plane of Factor 1 X Factor 2
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Conclusion

The conducted research has revealed specific patterns in the distribution of phygital
athletes into self-regulation types under stressful conditions. The results obtained in this
study serve two key purposes: first, they demonstrate the current levels of stress reactiv-
ity in this relatively new cohort of athletes, and second, they offer the key targets for
recovery programs for athletes who did not fall into the optimal stress response groups.
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Abstract
The multiple object tracking task is
extensively utilized to assess athletes in
team sports, such as hockey, due to its rel-
evance to real-game scenarios involving
the tracking of partners and opponents.
Typically, task difficulty is evaluated
based on the number of objects and
motion speed; however, the impact of addi-
tional parameters on athletes' tracking
accuracy has been largely overlooked. The
aim of the current study is to investigate
the relationship between the accuracy of a
three-dimensional multiple object tracking
task and the task parameters, as well as the
playing positions of field ice hockey players
aged 13 to 15 years. A total of 29 forwards

Pesiome
3ajiaua CIeKeHust 32 IBUKYIIUMUCS 00BEKTaMu
MITPOKO HUCIOJB3YETCS TIPU TECTUPOBAHWH
CIOPTCMEHOB KOMaH/THBIX UTPOBBIX BHIOB CIIOP-
Ta, TAKUX KaK XOKKell, N3-3a CXOKECTH C UTPOBBI-
MU CHTYAITUSIMH, BKJIIOUAIOMINMI OTCJIEKUBAHTIE
TIApTHEPOB ¥ collepHUKOB. Kak mpasuiio, cirox-
HOCTb 33JIa4¥ 32/1a€TCsT KOTUYECTBOM OOBEKTOB U
CKOPOCTBIO WX JBWKEHUS; NIPU ITOM BIUSHIE
JPYTHUX TTAPAMETPOB 3a/1a91 Ha TOYHOCTH 3a9aCTYIO
He paccmarpuBaercs. llemp uccremoBanmst —
n3yueHre B3aWMOCBSI3W TOUHOCTH CJIEKEHUS 3a
JABUIKYITAMECS 0OBEKTAMU B TPEXMEPHOM TPO-
CTPAHCTBE C TApaMeTpaMH 3aadl ¥ UTPOBBIM
amTIya XokkenctoB 13—15 jet. 29 namagaionmix
7 20 3aIITHUKOB BBITTOJHSIIH 3a/a4y CJIEKEHHS
3a JBIKYIMIUMUCS OOBEKTaMH B BUPTYaJabHON
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and 20 defensemen participated in a virtual
reality-based three-dimensional multiple
object tracking task. Key metrics recorded
included task accuracy, total path length of
objects, number of collisions, number of
occlusions, and motion speed of the objects.
A generalized linear mixed model analysis
revealed that motion speed and the frequen-
cy of occlusions caused by distractors
obscuring the target negatively impacted
tracking accuracy. This finding highlights
the necessity of incorporating various task
parameters in the applied assessment of ath-
letes. Moreover, no significant relationship
was found between multiple object tracking
performance and the playing positions of
adolescent hockey players when controlling
for task parameters. This indicates a need for
domain-specific testing of athletes and sug-
gests future comparisons involving adult
athletes across different playing positions.
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peajbHOCTU. PerucTpupoBasuch MnapaMmerpsol
BBITIOJIHEHUS 3a/a4it: 00last [UIMHA IyTH 00b-
€KTOB, KOJMYECTBO CTOJIKHOBEHWIi, KOJIUYECTBO
[EPEKPBITUIL, CKOPOCTh JABUKEHUSI OOBEKTOB, a
TakXe TOYHOCTb OTCJAEKUBAHUA. AHAIU3 C
UCIIOJIb30BaHEM 0000IIEHHBIX JIMHEHHBIX MOJIE-
Jeil co cMmemanubiMu 3dderkTamu 1okasai, uTo
CKOPOCTD JIBMKEHUSI M 4acTOTa I[EPEKPBITUI, B
KOTOPBIX JIUCTPAKTOP 3aKPbIBAET 1eJNeBOU 00b-
€KT, OTPUIIATEJIBHO CBA3AHbI C TOYHOCTBIO OTCJIe-
sKuBaHus. PesysbraTbhl yKa3blBalOT Ha 3HAYU-
MOCTb y4eTa PasJIMYHbIX I1apaMeTpoB 33/la4M B
TECTUPOBAHUAX CIIOPTCMeHOB. Kpome Toro, He
ObLIO BBISIBJIEHO 3HAYMMON B3aUMOCBSI3U MEKILY
TOYHOCTBIO CJIEKEHUsI 32 [ABHKYIIUMUCS OODB-
€KTaMHU 1 UTPOBLIM aMILIya XOKKEUCTOB-T10/[PO-
CTKOB ITPM y4eTe apaMeTpoB 3a/la4u. ITO CBU/IE-
TEJNBCTBYET O BAKHOCTU HCIOJIb30BaHUsl OoJiee
criennUYeCKUX I CHOPTa KOTHUTHBHBIX
TECTOB U HEOOXOMMOCTH [MAJbHENIINX MCCIIE0-
BAaHUIl C y4acTHeM B3POCJBIX CIIOPTCMEHOB pas-
HBIX aMILIya.
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Perceptual-cognitive abilities are essential for athletes participating in team

sports, as players must continuously perceive and analyze information to make
informed decisions that enhance effective interaction within a dynamic game envi-
ronment (Scharfen & Memmert, 2019). Research on perceptual-cognitive expert-
ise in sports typically employs two main approaches. The first is the expert-perfor-
mance approach, which investigates athletes within sport-specific or ecologically
valid contexts by integrating key elements of the sport into the experimental
design — such as the presentation of stimuli and the nature of responses (Starkes &
Ericsson, 2003). Findings derived from this approach have consistently indicated
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that experts outperform novices in perceiving and responding to sport-relevant
signals (Kalén et al., 2021; Mann et al., 2007).

An alternative methodology, known as the cognitive component skill approach,
examines the correlation between domain-general cognitive functions and athletic
performance. Within this framework, cognitive functions are typically assessed
through standardized cognitive assessments that provide context-independent
information (Scharfen & Memmert, 2019; Voss et al., 2010). The theoretical
assumption underlying this approach suggests that a prolonged engagement in
team sports that require significant perceptual-cognitive abilities, leads to exten-
sive alterations in cognitive functions which are evident even in tasks unrelated to
a particular sport (Scharfen & Memmert, 2019; Voss et al., 2010).

One of the most challenging perceptual-cognitive requirements for athletes
engaged in team sports is the ability to monitor the position of the ball (puck)
while simultaneously tracking the movements of both teammates and opponents
(Faubert, 2013). These requirements are comparable to the cognitive demands of
the multiple object tracking (MOT) task, a cognitive paradigm where participants
track multiple moving targets among visually similar distractors (Meyerhoff et al.,
2017; Pylyshyn & Storm, 1988). Given that MOT is a perceptual-cognitive ability
acquired through experience in dynamic sporting contexts, researchers are inter-
ested in assessing MOT differences between expert athletes, less skilled athletes
and non-sporting population. Comparative studies generally indicate that athletes
engaged in team sports exhibit performance advantages over non-athletic individ-
uals (Howard et al., 2018; Jin et al., 2023; Wierzbicki et al., 2024). Furthermore,
high-level athletes in ice hockey (Zhang et al., 2021), soccer (Jin et al., 2023), and
basketball (Gou & Li, 2023) have been shown to possess superior accuracy in MOT
when compared to lower-level athletes. Nevertheless, these findings have not been
entirely consistent (Styrkowiec et al., 2024; Su et al., 2024). A recent meta-analysis
suggests that athletes with varying levels of sports experience consistently outper-
form non-athletes, with notable differences observed between expert and novice
athletes (Liu et al., 2024).

Although a relationship between MOT accuracy and athlete skill has been iden-
tified, the specific nature of this relationship remains unclear (Harris et al., 2020;
Mackenzie et al., 2024). In discussing the mechanisms that contribute to the
advantages, authors frequently provide ambiguous explanations, such as the trans-
fer effects of training (e.g., Harris et al., 2020; Mackenzie et al., 2024) or the impli-
cations of selection processes (Jin et al., 2020; Howard et al., 2018).

The lack of a comprehensive understanding regarding the nature of the athletes’
advantage in MOT may stem from the ambiguity surrounding the fundamental
mechanisms underlying MOT. A primary question remains regarding how objects
are associated with their mental representations, as well as how information
regarding changes in location is updated during the tracking process (Holcombe,
2023). Current knowledge indicates that attention, potentially facilitated by spa-
tial working memory, plays a critical role in enabling MOT (Holcombe, 2023;
Merkel et al., 2022; Tombu & Seiffert, 2008; Holcombe & Chen, 2013).
Furthermore, the capacity to group objects has been identified (Yantis, 1992), with
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distinct processes observed in the two hemispheres that independently process
information from hemifields (Merkel et al., 2024). The ongoing debate regarding
whether information about objects is updated serially or in parallel continues
(Holcombe, 2023; Holcombe & Chen, 2013), with evidence suggesting that both
mechanisms may interact with one another (Holcombe, 2023; Meyerhoff et al.,
2017). Additionally, research supporting the flexibly allocated tracking mecha-
nisms (Alvarez & Franconeri, 2007) indicates that participants allocate their
attention to regions or objects that are at the highest risk of being overlooked due
to a high number of objects within a small space. The handling of object occlusions
(Kamkar et al., 2020), collisions, and groupings (Vater et al., 2017) has a substan-
tial impact on tracking accuracy, as saccades directed towards these areas result in
the suppression of information processing (Hyona et al., 2019).

Despite evidence from studies on visual perception and attention indicating
that the specified task parameters significantly influence the accuracy of tracking,
their consideration in research involving athletes remains limited. The tasks
employed in applied studies typically account for the speed of object movement
and the number of objects (Liu et al., 2024). However, interindividual variability
may be partially associated with individuals’ abilities to resolve object occlusions,
collisions or other task parameters related to object spacing.

Additionally, research in sports science does not consider the playing position of
athletes when investigating cognitive functions. While several studies have cate-
gorized goalkeepers as a distinct group, the differentiation among field players is
notably infrequent, and the sample sizes utilized are often limited (Lundgren et al.,
2016; Wimshurst et al., 2012). However, game requirements associated with for-
wards and defensemen exhibit significant differences (Vigh-Larsen & Mohr, 2024;
Wimshurst et al., 2012), which are reflected in their skills and physical condition-
ing (Bournival et al., 2023; Daigle et al., 2022). Forwards must excel at evading
defensemen while identifying optimal positions for puck reception and goal shoot-
ing. In contrast, defensemen are responsible for playing the attackers, necessitating
a division of attention to maintain positional awareness relative to the goal while
simultaneously monitoring the puck. Although essential for all players, this divided
attention is particularly crucial for defensemen, who must maintain a comprehen-
sive view of the ice surface to anticipate offensive maneuvers and devise counterat-
tacks (Johnston & Walter, 2018). Therefore, based on these positional distinctions,
it can be hypothesized that hockey defensemen will demonstrate higher accuracy
rates in MOT compared to forwards.

Thus, the aim of the current study is to investigate the relationship between the
accuracy of a three-dimensional (3D) multiple object tracking task and the task
parameters, as well as the playing positions of adolescent field ice hockey players.
In this context, task parameters are defined as the motion speed of objects, the dis-
tance traveled by objects, and the frequency of occlusions and collisions (both
among objects and with boundaries). By considering these parameters, this study
aims to enhance understanding of their impact on task performance in 3D space —
a condition increasingly utilized in applied testing but one that has been less thor-
oughly examined in terms of tracking specifics.
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Methods
Participants

A total of 49 young hockey players (29 forwards and 20 defensemen) were
recruited for this study. The participants represented ten teams competing in the
Russian Championship for athletes under 15 years of age. The cohort consisted of
male athletes aged 13 to 15 years, with a mean age of M(SD) = 14.50 (0.30).
Participants had 6 to 10 years of organized hockey experience and engaged in 12 to
20 hours of training per week, with a mean of M(SD) = 15.60 (2.36) during the
year before testing (conducted in January 2023). All participants had normal or
corrected-to-normal vision and reported no history of brain trauma or mental ill-
ness. Written informed consent was obtained from their parents prior to participa-
tion. The experimental protocol was approved by the ethics committee of Sirius
University.

3D Multiple Object Tracking task

The 3D MOT task was implemented using the VR Head Mounted Display
(VR-HMD) HTC VIVE Pro Eye. The environment was developed utilizing the
Unity 3D game engine (version 2019.2), with SRanipal Runtime employed to
interface the MOT paradigm. Observers utilized an HTC Vive Controller to iden-
tify the objects requiring tracking and to initiate new levels.

The participants completed the MOT task individually. Assessments were con-
ducted in the same room at the testing facility with a standardized familiarization
protocol. The participants were seated in a stationary chair and reported a comfort-
able VR-HMD position. Prior to the main task, the participants received instruc-
tions and engaged in one practice trial. All the participants completed the practice
trial with a 100% accuracy, allowing us to limit the training to a single level.

The total duration of the task was approximately five minutes, comprising 15
control levels. Each level consisted of five standard phases (figure 1): (1) an array
of four yellow distractor balls and four red target balls was presented within the
VR space; (2) a participant initiated the motion of the balls by pressing a button
on the controller; (3) four seconds thereafter, all target balls were rendered indis-
tinguishable from the distractors; (4) eight seconds thereafter, the movement
stopped, and the participant identified the targets by pointing at and selecting them
with the controller; (5) a feedback was provided after the selection, highlighting
correctly identified targets in green and incorrectly identified targets in red.
Following the feedback, the participant initiated the next trial. The total duration of
each trial was 12 seconds, in addition to the selection time. There were no time restric-
tions imposed on either the selection phase or the initiation of motion. The partici-
pants were permitted to move their eyes and heads freely throughout the entire task.

The initial speed of the balls was set at 1 m/s. If all four balls were accurately
identified in a given stage, the speed for the subsequent stage was increased by 0.2
m/s; otherwise, it remained unchanged. The dimensions of the 3D environment
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Figure 1
Five Phases of the Object Tracking Task
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(1) an array of four yellow distractor balls and four red target balls is presented; (2) the participant
initiates the motion of the balls; (3) four seconds thereafter, all target balls are rendered indistinguish-
able from the distractors; (4) eight seconds thereafter, the movement stops, and the participant iden-
tifies the targets; (5) a feedback is provided after selection.

were 3.5 m (length) X 2.2 m (height) X 1.5 m (depth), positioned 3.8 m forward
and 1 m above the center of the virtual space established during the SteamVR
room setup. The front wall was transparent, while the remaining walls were gray.
The background of the room was designed to resemble a hockey court. The initial
positions of the objects were randomly determined, with a constraint ensuring a
minimum inter-object distance equivalent to one ball diameter. The initial move-
ment direction for each ball was randomized. Collisions between objects were
absolutely elastic; however, if any ball encountered multiple collisions within a
period of five frames, that ball was subsequently moved in a random direction to
prevent overcrowding.

The accuracy of task performance, quantified by the number of correct respons-
es (ranging from 0 to 4), was recorded at each level. Additionally, variables related
to task parameters were recorded. Table 1 presents the list of task parameters along
with their mean values for all levels and participants.

Table 1
Multiple Object Tracking Task Parameters
Task parameter Value (M %= SD)

Motion speed of objects, m/s 1.6 £0.36
Path length of all objects, m 179.16 + 42.36
Path length of targets, m 89.27 + 21.04
Collisions of all objects with walls, n 159.39 + 37.77
Collisions of targets with walls, n 79.42 +19.22
Collisions between all objects, n 123.14 + 30.53
Collisions of targets with other objects, n 96.89 + 24.78
Occlusions when the target obscures the distractor, n 16.37 + 6.18
Occlusions between distractors, n 12.45 + 4.67
Occlusions between targets, n 12.56 + 4.53
Occlusions when the distractor obscures the target, n 16.42 + 6.33
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Statistical Analysis

The statistical analysis was performed using R (version 4.3.0) and RStudio
(version 2024.04.1). Prior to conducting the main analysis, outliers were identified
and removed based on the criterion of exceeding 1.5 times the interquartile range.
Additionally, logarithmic transformation was applied to variables associated with
task parameters to achieve standardization.

To identify the task parameters that influence the accuracy of the 3D MOT
task, a Generalized Linear Mixed Model (GLMM) utilizing a Poisson distribution
and a log link function was employed to accommodate both fixed and random
effects. The accuracy of the MOT task was designated as the dependent variable,
while the task parameters were treated as predictors. Participant identification was
incorporated as a random effect to account for the repeated measures across the 15
trials completed by each participant. Prior to modeling, a variable selection using
L1-penalized estimation was performed to identify the most significant predictors
for inclusion in the final model.

To investigate the relationship between the MOT accuracy and the positions of field
ice hockey players, a GLMM with a binomial distribution and a log link function was
employed. The player position (forward or defenseman) was designated as the depend-
ent variable, while MOT accuracy and selected task parameters served as predictors.

Results

The accuracy of the MOT task was modeled using the GLMM, incorporating
participants’ ID as a random effect. Preliminary variable selection through L1-
penalized estimation indicated that only the motion speed and the number of
occlusions, when the distractor obscures the target, emerged as significant predic-
tors based on the coefficients estimation. The GLMM analysis confirmed that both
the motion speed and the number of occlusions are significant predictors of MOT
accuracy (p <.001 and p = .009, respectively), that are negatively associated with
the tracking performance, with a Marginal R? of .18 and a Conditional R? of .27.

Furthermore, an examination of the relationship between the player position
and the MOT accuracy, while controlling for task parameters, revealed no signifi-
cant effects (all p >.05). This suggests that hockey forwards and defensemen aged
13-15 do not exhibit differences in their 3D MOT accuracy.

Discussion

The aim of the study was to investigate the relationship between the accuracy
of a3D MOT task and the task parameters, as well as the playing positions of field
ice hockey players aged 13 to 15 years. Among the task parameters considered in
the study (the motion speed of objects, the number of collisions among objects and
between objects and walls, the number of occlusions), motion speed and the num-
ber of occlusions when the distractor obscures the target were found to be signifi-
cantly negatively correlated with tracking accuracy.
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Even in early experiments, it was demonstrated that at sufficiently low move-
ment speeds, it is possible to track up to eight targets, whereas at very high speeds,
only one target can be tracked (Alvarez & Franconeri, 2007). A possible explana-
tion for this phenomenon, as posited by the spatial interference theory, suggests
that the redistribution of attention towards targets is accompanied by inhibition of
information in surrounding areas . That is why the effect of speed on tracking accu-
racy is mediated by a change in the distance between objects, which tend to con-
verge more frequently at higher speeds (Franconeri et al., 2010). Conversely,
another study indicated that tracking accuracy diminished with increasing speed,
even when the distance between moving objects remained constant (Tombu &
Seiffert, 2011). The notion that the spatial interference theory may not be univer-
sally applicable is further supported by Bouma’s law, which states that the degree
of proximity of objects required for grouping (where interfered zones overlap) is
approximately half the eccentricity of the object (Nador & Reeves, 2023). When
this threshold is exceeded, the degree of convergence no longer influences tracking
accuracy (Holcombe & Chen, 2013; Holcombe, 2023). Consequently, the findings
of the current study suggest that when performing tracking in 3D space, an
increase in speed significantly reduces task accuracy. Furthermore, under equiva-
lent speed conditions, accuracy decreases as the number of occlusions (when dis-
tractors overlap with targets) increases, which is a well-known effect of MOT
(Kamkar et al., 2020). Thus, the spatial proximity of objects appears to at least par-
tially exert an independent effect on tracking performance.

The absence of a significant relationship between object collisions and tracking
accuracy observed in the current study partially contradicts prior research, which
indicated a diminished ability to detect changes in objects during time intervals
close to a collision with a frame (Vater et al., 2017). However, it is important to
note that findings from the previous research were derived from a dual-task para-
digm and do not directly imply that boundary collisions adversely affect tracking
accuracy. Thus, further research is needed to explore this issue. Additionally, a
more nuanced examination of the problem of collisions among objects is necessary,
as prior studies have treated such collisions as a form of object crowding. This per-
spective may be somewhat misleading, considering that object crowding is pre-
dominantly overcome through foveal processing, whereas abrupt changes in direc-
tion are primarily registered by peripheral vision, potentially triggering a saccade
toward the new direction (Ibid.).

Furthermore, the results obtained should be interpreted with consideration of
the study’s limitations. For instance, the types of collisions between objects —
whether they occurred between targets, between distractors, or between targets
and distractors — and their duration were not addressed. Additionally, this study
did not examine task characteristics such as the crowding and distribution of tar-
gets across the visual hemifields, which are known to exert a significant influence
on MOT (Vater et al., 2017; Tordanescu et al., 2009). It is also particularly perti-
nent to explore task parameters in relation to the spatial dimensions involved (e.g.,
differentiating between collisions with the front wall of a cube and those with its
side walls). Future studies utilizing eye tracking methodologies that take these
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limitations into account will be instrumental in elucidating the factors that impact
the accuracy of tracking. The results may have also been influenced by the brief
duration of the task, which did not fully allow for the minimization of the learning
effect.

The results of the present study also indicated no significant relationships
between the MOT performance and the athletes’ roles. One potential explanation
for this outcome is that the employed methods may represent a limited aspect of
the cognitive demands inherent in the complex activity of ice hockey. Although
attention is recognized as critical for effective performance across various contexts,
the development of the ability to simultaneously track multiple moving objects
may not be adequately captured by non-specific paradigms. Consequently, the
results obtained may lend support to the perspective that domain-general cogni-
tive functions are inseparably linked with professional knowledge and experience,
and should be evaluated using sport-specific paradigms (Mann et al., 2007).

Furthermore, in modern hockey, the role of defensemen is not limited exclusive-
ly to defensive actions. A qualified defender takes an active part in offensive actions
while forwards perform defensive functions (Johnston & Walter, 2018). It is possi-
ble that the distinctions in training and competitive experiences at this develop-
mental stage are insufficient to delineate differences between players’ roles, partic-
ularly given that participation in team sports inherently influences attention
(Rahimi et al., 2022). In this context, the absence of differences between hockey
players of different positions may reflect a generalized effect of the training and
selection frameworks implemented within a team. Furthermore, it can be posited
that specialization in hockey occurs without consideration of perceptual-cognitive
abilities. Existing research highlights disparities in physiological profiles and phys-
ical fitness among goalkeepers, defensemen, and forwards (Bournival et al., 2023;
Daigle et al., 2022), which may represent a more critical factor in achieving athletic
performance than the MOT ability. Future investigations should focus on examin-
ing the differences among players in elite and semi-elite adult athletes, as long-term
specialization may exert a more pronounced influence on cognitive functioning,
particularly with respect to the MOT accuracy.

Conclusion

The motion speed and the frequency of occlusions caused by distractors obscur-
ing the target were found to negatively impact the accuracy of the 3D MOT task
among ice hockey players aged 13—15 years. This finding underscores the impor-
tance of incorporating task parameters in the applied testing of athletes.
Furthermore, a more nuanced examination of task parameters, particularly the spa-
tial positioning of objects in relation to the athlete’s gaze, is warranted in future
research. Additionally, no significant relationship was observed between the MOT
performance and the playing positions of adolescent hockey players when control-
ling for task parameters. This suggests a need for testing athletes using domain-spe-
cific tasks, as well as the necessity for future comparisons involving adult athletes
in various playing positions.
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Abstract Pesiome
Biathlon shooting is one of the most cru- Crpenbba B GuatTiione ABJAAETCS OJHUM U3 Hanbo-
cial aspects that determines an athlete's Jlee Ba)KHBIX aCIIEKTOB, ONPEACIAIONINX YCIeX
success. Several factors can affect shoot- crnopremena. Ha pesysibTaTUBHOCTH CTPEAbOBI
ing performance. This research was MOTYT BJIMATH pazsinumbie Gaxtopsl. [lenbio pan-
aimed at studying a range of eye and HOTO MCCJeoBaHKs ObLJI0 M3ydeHue psja Iapa-
head movement parameters in biathletes METPOB JBHIKEHMUS TJ1a3 U TOJOBbI Y OMATIOHUCTOB
of different skill levels as well as in PasHOTO YPOBHS MOATOTOBKH, 4 TAKKE Y HOBUYKOB,
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novices in order to identify the most rel-
evant and differentiating ones that sepa-
rate novices from professionals. Eye and
head movement parameters were
recorded with a Pupil Labs Invisible
(PI) infrared video recording eye track-
er. Recorded frequency is up 200 Hz,
additive error in location determination
is up to 5 deg, according the documenta-
tion. The study revealed significant dif-
ferences in visual motor control parame-
ters between elite biathletes, sub elite
biathletes (with Candidate Master of
Sports levels of proficiency) and
novices. Elite biathletes show: a minimal
gaze path length after shooting, indicat-
ing strong fixation on the target, which
enhances accuracy; lower pre shooting
head and gaze velocities and a reduced
movement range, demonstrating strong
gaze stabilization; a significantly smaller
normalized ellipse square, indicating
focused concentration with minimal
excessive movements; and longer (twice
as long as novices) and fewer fixations,
with a high QIVT ratio (0.93 vs. 0.51 for
novices), reflecting efficient attention
allocation. Professionals blink less, cor-
relating with improved concentration
and reduced cognitive load during criti-
cal tasks, alongside shorter shooting
durations. The data obtained can be
used to design personalized training pro-
grams aimed at enhancing gaze stability
and reducing cognitive load.

Keywords: biathlon, shooting, eye move-
ments, gaze analysis, eye tracking.
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4TOObI BBISIBUTH HanboJiee 3HAUMMbIE M OTJINYAI0-
Iye HOBUYKOB OT Ipodeccronarnon. [lapamerpbl
JIBVDKEHUST TJIa3 M TOJIOBbI PErHCTPUPOBATINCH C
MOMOTIBI0 MH(MPAKPACHOTO BHEOPETUCTPATOPA
Pupil Labs Invisible (PT). Yacrtora sarmicu — 10 200
T'i1, a7 TUBHAST IOTPEITHOCTD OTIPE/IENIEHUsT MECTO-
MOJIOKEH ST — JI0 5 IPAJLYCOB, COIJIACHO IOKyMeHTa-
mn. VccoeoBanye BBISIBUJIO 3HAYUTENIbHbIE Pa3-
JINYKS B TIAPaMeTPax 3pUTEbHO-MOTOPHOIO KOHT-
POJIST MEKILY SJUTHBIMU OUATIOHUCTAMU, OMATIIO-
HEcTaMu cy0auThl (KaHIUIATBL B MACTepa CIIOPTa)
U HOBUYKaMU. DJIUTHbIE GUATIOHUCTBI IEMOHCTPH-
PYIOT: MUHUMAJIBHYIO JIJTUHY TPAEKTOPUM B3IJISI/IA
nocJie cTpesibObl, YTO YKa3blBAET HA CUJIbHYIO (hHK-
CaluIo Ha MUIIIEHH, HOBBIMIAIOILYIO TOYHOCTD; HoJiee
HU3KHUE CKOPOCTH JIBUXKEHUSI TOJIOBBI M B3I/
nepes cTpesib0Oil U YMEHBIIEHHbBII [AIla30H JIBU-
JKEHUH, 4TO CBUJIETEJBCTBYET O CHJIBHOI cTabuin-
3aIU¥ B3IVISA/IA; 3HAUNTEIBHO MEHBIIUN HOPMAJIH-
30BAHHBIN KBAJPAT AJUIUIICA, YTO YKA3bIBAET HA
COCPENIOTOYEHHYTO KOHIIEHTPAIIIO C MUHUMAJIbHbI-
MU M30BITOYHBIMU JIBUKEHUSIMU; OOJIee [JIUTEb-
Hble (B /[Ba Pasa J0JIbliie, YeM Y HOBUYKOB) 1 MEHb-
nme (uKcanuu, ¢ BBICOKUM KOG PUImenTom
QIVT (0.93 iporus 0.51 y HOBUYKOB), 4TO OTpaska-
et addexTBHOE pacrpeneiene BHUMAHUSI.
ITpodeccronasnbl MeHbIlle MOPraIOT, YTO KOPPEJ-
pyer ¢ yJydiieHueM KOHIIEHTPAIMH 1 CHIKEHNEM
KOTHUTHUBHOM HArPY3KHM BO BPEMs BBITIOJHEHMS
KPUTHYECKUX 33714, a TAKKe ¢ MEHbIIIel MpoJoJ-
JKUTENIBHOCTBIO CchbeMKU. [losydennbie pammble
MOTYT ObITh HCITOJIb30BaHbI JJisI Pa3pabOTKH IIEPCO-
HAJTU3UPOBAHHBIX TPEHUPOBOUYHBIX POrPAMM,
HAIIPaBJIEHHBIX HA IOBbIIIEHUE CTAOUIBHOCTU
B3IJISIIA ¥ CHUKEHIE KOTHUTUBHOM HArPY3KH.
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ABTOpBI GiIaroapsT 3a MOMOIIb B [IPELOCTaBIIe-
HUU CIIOPTUBHOTO MHBEHTAps1 MOCKOBCKYIO aKa-
JIEMUIO JIBIKHBIX TOHOK U OHATIOHA B JIMIlE
Oxcanbl AsnekceeBnbl 3aiineBoil u Oubru Ajex-
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JBUKHBIM TOHKaM u Guationy, MBana Bmamn-
Muposuda loHYapoBa, TpeHepa 1o crpeibOe
[Tapaimmiuiickoii c6opHoii Poccun 1o JIbKHbIM
rOHKaM ¥ OMATJIOHY, a TakkKe 4JIeHOB COOPHOIM,
MPUHABIINX YYACTHE B UCCIIEOBAHIM.

Biathlon shooting is one of the most crucial aspects that determines an athlete’s
success. Shooting is performed from both standing and prone positions. In adaptive
biathlon, however, only prone shooting is allowed (Gasanov et al., 2025).

Several factors can affect shooting performance, including muzzle blast and rifle
recoil, aiming patterns, stability of the body-rifle system, sight transfer strategies
between targets, barrel rotation, trigger pull, muscle tremor, environment factors
(temperature, pressure, wind), competition importance, and more.

The study of the eye movement strategies during aiming is an important focus
area in the research of efficient shooting strategies in different sports, including

biathlon.

Literature proposes two types of aiming methods:
1. Fixing the gaze on the target and bringing the “weapon” to the direction of
the gaze (Goonetilleke et al., 2009). Abrams et al. (1990) refer to this type as the

position-only hypothesis.

2. Focusing on the weapon and visually assisting its positioning as suggested by
Rouquier and Prouzet in 1978 (Goonetilleke et al., 2009). This was called the
movement-only hypothesis by Abrams et al. (1990).

Due to these differences, Ripoll et al. (1985) found that there is approximately

a 0.5 s difference in the final adjustment of gaze onto the target. They explained the
difference in time as that needed to attain equilibrium because the head and neck
movements affect body posture and movement (Manzoni et al., 1979). The study
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of Goonetilleke (Goonetilleke et al., 2009) shows that approximately 2 s of aiming
is a sufficient time for expert shooters. The authors also demonstrated that differ-
ences at various skill levels were related to postural balance and stability rather
than aiming or any cognitive task component (Ibid.).

Gaze transfers towards the target object, as well as fixation on it, are often
reported to be associated with attention processes, and specifically with the Quiet
Eye (QE) phenomenon (Vickers, 2009; Ganicheva et al., 2024). QE was first stud-
ied during a throwing task in basketball (Vickers, 1996). QE represents the final
fixation during aiming, made prior to hitting the target — before shooting in
biathlon. As defined by Lebeau et al., 2016, Quiet Eye is a fixation where gaze
movements are localized on a region or object within a 3° viewing angle for mini-
mum 100 ms.

For instance, a series of studies investigating the gaze strategies of expert and
novice shotgun shooters (Causer et al., 2010; Causer et al., 2011) revealed that
expert shooters were quicker to identify the target and tracked it for a longer peri-
od (QE duration) compared to less experienced shooters. Successful shots exhibit-
ed similar characteristics across both skill levels when contrasted with unsuccess-
ful attempts, indicating that this gaze strategy is the most effective.

Similar results have been observed in other interceptive sports tasks, such as
goaltending in ice hockey (Panchuk & Vickers, 2006; Polikanova et al., 2024;
Yakushina et al., 2024), returning serves in table tennis (Rodrigues et al., 2002),
receiving serves in volleyball (Vickers & Adolphe, 1997); dribbling in soccer
(Grushko et al., 2015).

Therefore, we can define QE as a state that has the following features:

* a critical measure of an individual’s ability to maintain visual focus and con-
centration, particularly in high-pressure situations;

* QE is defined as the final fixation or tracking gaze directed at a specific loca-
tion or object within a visual angle of 3° or less for a minimum duration of 100 mil-
liseconds;

* the onset of QE occurs prior to the critical final phase of a movement, while
its offset is marked by the gaze deviating from the target location or object by more
than 3° for over 100 milliseconds (Vickers, 1996; Vickers & Williams, 2007);

* a longer duration of QE can reliably differentiate elite performers from non-
elite ones, as well as successful outcomes from unsuccessful motor performances.

According to Vickers and Williams (2007), the QE duration is defined as the final
fixation before firing the rifle, measured from the initial fixation until the shot. If the
athlete briefly loses focus due to blinks or gun motion, a re-fixation is necessary. The
final action is identified as the peak trigger force leading to the shot. Fixation dura-
tion refers to the stable interval without interruptions from blinks, head movements,
or eye movements, which were manually identified and annotated.

Gaze transfer by an athlete, particularly in shooting, may not necessarily serve
as an indicator of attention: athletes can switch attention, keeping fixation at the
same location (Vickers, 2009). Some researchers agree that gaze location can be
separated from the attention location (Posner, 1980; Posner & Raichle, 1994;
Mironets et al., 2024; Shelepin et al., 2024). At the same time, a gaze shift always
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precedes a shift of attention to a new fixation location. Part of the cause for this
correlation is that the neural structures governing saccadic eye movements and
shifts in attention significantly overlap (Corbetta, 1998).

However, in some cases eye movements provide a good insight into athletes’
competencies and allow distinguishing them by experience and skill. Modern eye
tracking has its advantages, such as sufficient experimental validity, feasibility of
use out of laboratory (in field conditions), in training, as well as the possibility to
both detect changes in reactions and train the athlete to enhance the overall per-
formance (Grushko et al., 2015).

Biathlon is considered to be a sport where aiming is essential. While eye and
head movements play a pivotal role in this sport, systematic academic research in
this area is not available and is represented by sporadic works (Hansen et al., 2019;
Heinrich et al., 2021; Sattlecker et al., 2017; Vickers & Williams, 2007). At the
same time, part of the findings are ambiguous and require further research.

This work was aimed at studying a range of eye and head movement parameters
in biathletes of different skill levels as well as in novices in order to identify the
most relevant and differentiating ones that separate novices from professionals.

Methods
Sample and Research Procedure

Five subjects (average age = 28, SD = 7) participated in the pilot study: masters
of sports of international class (2 persons), candidate master of sports (1 person),
novices (2 persons). The study involved adaptive biathlon athletes. This research
was conducted during summer training camp (August 2024).

Each subject made two or three prone shootings from a 10 m distance, typical
of adaptive biathlon with eye tracking (Figure 1).

Figure 1

Shooting

Note. The subject is wearing pupil invisible goggles (left), the target as recorded by a pupil invisible
camera (center), an overall target view from a 10 m distance (right).
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Eye and head movement parameters were recorded with a Pupil Labs Invisible
(PI) infrared video-recording eye tracker (Tonsen et al., 2020; Panfilova et al.,
2024). Recorded frequency was up 200 Hz, additive error in location determina-
tion was up to 5 deg, according the documentation.

All subjects volunteered for the study following a pre-signed consent and prior
approval from the Ethics Committee of the Russian Psychological Society (March
2024) in line with the Declaration of Helsinki.

Data Analysis

All shots attributed to one of the three following groups were analyzed:

* elite biathletes (2 subjects, 5 shooting sequences, 27 shots in total);

* candidate master of sports (1 subject, 3 shooting sequences, 9 shots in total)

* novices (2 subjects, 5 shooting sequences, 20 shots in total).

Benchmarking was performed using Jamovi 2.4.1. Since the sample size was lim-
ited, we accepted that the data was not normally distributed and therefore decided
to use the non-parametric Kruskal—Wallis criterion (a = 0.05) to compare the
shooting parameters in three test groups (elite biathletes, candidate master of
sports in biathlon, novices).

Investigated Characteristics

To analyze the shooting, in this study we will exclusively focus on macropara-
meters. We will review sequences of shots, 5 to 8 shots to cover the target. For the
sequence, we selected the parameters of time intervals between shots and their
standard deviation (std). Pupil invisible provides their own fixations and gaze
transfer markup; however, it is rather approximate and does not allow the assess-
ment of the fixation parameters; therefore we made our own fixation markup.

Head and gaze movement parameters are analyzed for each shot at intervals of
1 s before and 0.3 s after shooting. Shots are marked based on the video data.

Raw data from pupil invisible (head angular velocity components, gaze position
in relation to scene-camera) and calculated data (head rotation angle, eye angular
velocity, gaze transfer velocity, head angular velocity and linear acceleration vector
moduli) were considered. All data was processed using Python (libraries: Pandas,
NumPy, and SciPy). Here, the gaze is defined as an eye’s position (the optic axis
direction) relative to ambient (stationary) environment; eye angular velocity
refers to the rotational velocity of an eyeball relative to the head.

The following parameters were considered (Bleer et al., 2016):

1) Mean parameter and its mean root square deviation (std) are considered for
head motion, while for the module, these are vertical (right/left rotation) and hor-
izontal components of angular velocity (forward/backward rotation); vertical and
horizontal components of linear acceleration. Based on the task, this set of param-
eters is also related to the rifle movements;

2) In terms of gaze, we analyzed mean and std of absolute value, vertical and
horizontal component of angular velocity; gaze direction projections in sagittal and
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horizontal planes; normalized on process latency path length (a sum of increments
on all time steps).

3) In terms of the head-related eye movements, we considered a gaze-covered
normalized ellipse square. All parameters related to the gaze viewpoint position on
scene-camera are linked to the hardware resolution used and require normalization
for further comparison. As the aiming task is tied to the target located at a fixed
distance of 10 m, then the target size norming on the scene-camera frame seems rea-
sonable. Since the task was static, the target size in the frame is fixed (27 X 13 px
with camera resolution of 1080 X 1800 px).

Results
Shooting Sequence Analysis

The parameters of shot sequences and those of individual shots were compared.

We excluded gaze movement parameters from consideration in relation to the
sequences as sequence duration was highly diverse between subjects. The most reli-
able observation parameter was the number of blinks, and a correlated number of
blinks per second (Table 1). Blinking regularly with no saccadic movements signif-
icantly improves the visual information quality, yet when blinking, the athlete may
momentarily lose focus on the target (Hansen et al., 2019).

To analyze the gaze properties, several aspects were considered: 1) technical: at
200 Hz data frequency, the estimation error of the maximal eye velocity is up to 10

Table 1
Mean Values of Gaze Parameters in Three Groups, Averaged over Shot Sequences
(5-8 Shots per Sequence)

Parameter Group| Mean SD X2 p Ef.fCCt DSCF parwise
size comparisons

Sequence 1 211 (4) | 4.2 (0.6) 1vs2 268
duration (s) 2 26.5(6) | 1.6 (1) | 7.45 | .024* | 0.65 1vs3 .038
(time for 1 shot, s) 3 [53.8(10)] 25.9(3) 2vs3 347
1 4.40 2.07 1vs2 119

blinks per sequence| 2 9.50 0.71 8.04 | .018% | 0.80 1vs3 .036
3 23.00 21.48 2vs3 469

blinks per second 1 0.20 0.06 1vs2 129
(units/I;) 2 0.36 0.04 6.54 | .038* | 0.55 1vs3 070
3 0.38 0.12 2vs3 1.000

the quality index 1 0.90 0.02 1vs2 129
of visual tracking 2 0.77 0.02 8.59 | .014* | 0.76 1vs3 .040
(QIVT) 3 0.57 0.12 2vs3 153

Note. 1 — elite biathletes, 2 — candidate master of sports, 3 — novices; PI — pupil invisible;
* p <.05; DSCF pairwise comparisons — Dwass—Steel—Critchlow—Fligner pairwise comparisons.
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deg/s for movements of an up to 10 deg amplitude; 2) preliminary analysis of the
eye movements’ quantitative characteristics at 100 ms intervals before and after
shooting (professional athletes) showed that the maximal velocity estimation at
this fixation is 20 deg/s (including measurement and PI sampling errors). We con-
sidered the number of fixations, their duration, and the quality index of visual
tracking (QIVT) (Shtefanova & Yakushev, 2008): the ratio of time when the gaze
velocity was below the threshold velocity to the entire observation time (shot
sequences). The number and duration of fixations depict similar patterns as QIVT.
Meanwhile, the QIVT difference reliability is higher as baseline parameters are
highly dependent on the sequence duration. Hence, QIVT was adopted as an inte-
grated parameter to describe the gaze fixations.

Single Shots Analysis

The full set of the above parameters was selected to analyze single shots. We
exclude head angular velocity and head acceleration modulus from our considera-
tion in view of statistical indistinction by Kruskall—Wallis criterion (p > .05) or
insignificant effect size. Regarding the head movement parameters, we shall focus
on mean vertical linear accelerations of the head (associated with muzzle vertical
movements). Gaze movements describe std of position in sagittal and horizontal
planes.

Table 2 and 3 show the results of a statistical comparison of shot parameters,
head, and gaze movements during shooting in the three groups. The tables also dis-
play statistical results of the pairwise comparison conducted by means of the
Dwass—Steel—Critchlow—Fligner criterion. Insignificant parameters are excluded.

Discussion

The results of statistical analysis for shots parameters, analyzed individually,
showed significant differences between the three groups for the selected parame-
ters (Table 1). Pairwise comparison revealed a number of relevant patterns. The
“gaze path length” and “normalized ellipse square” proved to be the most distin-
guishing parameters. Elite biathletes demonstrate the lowest scores and low stan-
dard deviation (SD) both before and after shooting. This might be due to gaze sta-
bilization coupled with extended fixation, which terminates as soon as the shot is
made.

Other notable distinguishing parameters include: mean angular velocity and
vertical component of head acceleration before the shot, mean gaze velocity, std of
vertical and horizontal gaze position, and normalized ellipse square.

Gaze path length of elite biathletes after shooting is significantly shorter com-
pared to the other groups.

Mean head velocity of elite biathletes before shooting is also marked by the low-
est values, while there is an increased value for sub-elite level athletes (candidate
master of sports) and novices.
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Table 2

Statistical Comparison Results Head and Gaze Parameters during Shooting in Three Groups on

Time Interval: From 1 s before Shoot to 0.3 s after Shoot

Parameter Group | Mean | SD 2 p Effect DSCF pairwise
size comparisons
. . 1 —0.91 0.02 1vs2 49
Mean vertical lin-
ear head accelera- 2 -0.92 | 0.01 1594 | <001 | 0.25 1vs3 <.001
i
on 3 | —092 | 0.02 2vs3 | .22
. 1 —0.31 0.03 1vs2 .03
Mean horizontal
linear head acceler- 2 —0.34 | 0.01 7.39 <.025| 0.1 1vs3 <.09
ation
3 —-0.34 | 0.03 2vs3 1
. 1 0.6 0.8 1vs2 .01
Std of vertical gaze
movements (in 2 1 1.1 1834 [<.001| 0.3 1vs3 <.001
it. planes) (d
sagit. planes) (deg) [ 11 | 23 2vs3 | 781
Std of horizontal 1 19 213 1vs2 011
eye movement 2 38 | 215 | 2649 |[<.001| 04 | 1vs3 | <.001
(transverse plane),
(deg) 3 449 27 2vs 3 801
. 1 6 8.9 1vs2 .01
Std of vertical gaze
velocity (in sagit. 2 15.9 6.8 215 [ <.001| 0.3 1vs3 .006
1 d
planes) (deg/s) 3 | 165 | 16 2vs3 | 656
Std of horizontal 1 10 13 1vs2 013
gaze velocity 2 23 | 27 | 1042 | 005 | 015 | 1vs3 | <.001
(transverse plane),
(deg) 3 24 17.8 2vs 3 855
1 8 15 1vs2 132
Mean value of gaze
velocity module 2 24 21 255 | <.001| 0.4 1vs3 .002
d
(deg/s) 3 u | 17 2vs3 | 943
1 223 140 1vs2 0
Gaze path length 9 | 512 | 145 | 241 |<.001| 04 | 1vs3 0
(deg)
3 467 217 2vs3 612
1 8.2 17.9 1vs2 0
Normalized ellipse
2 70.3 101.7 29.3 <.001| 0.44 1vs3 0
square
3 80.0 1119 2vs3 1
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Table 3

Statistical Comparison Results of Head and Eye Velocity during Shooting in Three Groups

Parameter Group| Mean | SD X2 p Effect DSCFE pairwise
S1ze comparisons
1 s before the shoot
. 1 | 022 | 20 1vs2 | .007
Mean of head horizontal =755 57 4 o5 | < 00| 021 [ 1vs3 | 073
angular velocity (deg/s)
3 | 019 | 08 2vs3 | .007
Mean Of Vertical 1 _091 0.02 1 vs 2 355
component head 2 -0.92 | 0.01 | 10.69 | .005 | 0.154 | 1vs3 | .004
acceleration 3 | —-093 | 0.02 2vs3 | 346
1 | 252 | 318 tvs2 | .109
Mean of absolute gaze 2 | 379 | 212 | 829 | .016 | 0.130 | 1vs3 | .023
velocity value
3 | 398 | 265 2vs3 | 981
1 269 | 15.8 tvs2 | <.001
Gaze path length 2 556 159 | 19.78 |<.001| 0.289 | 1vs3 .001
3 | 486 | 258 2vs3 | 546
' 1 1 1 1vs2 | <.001
Std of horizontal gaze ™I 9793 | <001 | 0427 | 1vs3 | <.001
position
3 5.1 46 2vs3 | .888
. 1 | 062 | 048 tvs2 | <.001
Std of vertical gaze 2 | 151 | 1.04 | 2314 |<.001| 0356 | 1vs3 | <.001
position
3 | 175 | 2.09 2vs3 1
_ . 1 4.1 5.6 tvs2 | <.001
Is\gfa?:hzed cllipse 2 | 695 | 933 | 3001 |<.001| 0460 | 1vs3 | <.001
3 | 685 | 113.0 2vs3 | .801
0.3 s after shooting
1 126 | 19.9 tvs2 | .079
Mean of absolute gaze 2 | 264 | 334 | 11 [<.001| 0.167 | 1vs3 | <.001
velocity value
3 | 276 | 244 2vs3 | .260
1 225 | 103 tvs2 | .012
Gaze path length 2 403 227 0.1 [<.001| 0325 | 1vs3 | <.001
3 485 | 248 2vs3 | 104
. 1 | 083 | 0.82 1vs2 | <.001
Std of horizontal gaze 2 | 238 | 1.16 | 2242 |<.001| 0344 | 1vs3 | <.001
position
3 | 246 | 225 2vs3 | .827
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Table 3 (ending)

Parameter Group| Mean | SD X2 p Ef.fCCt DSCF parwise
Si1ze comparisons
' 1 0.70 1 1vs2 | .012
Std of vertical gaze 2 | 074 | 023 | 1676 | 005 | 0.163 | 1vs3 | .022
position
3 | 085 | 016 2vs3 | 970
. . 1 594 | 4.15 1tvs2 | .001
Normalized ellipse 2 [ 1272 84 | 2167 [<.001| 0344 | 1vs3 | <.001
square
3 | 1615 ]| 156 2vs3 | 992

Note. 1 — elite biathletes, 2 — candidate master of sports, 3 — novices; PI — pupil invisible; DSCF
pairwise comparisons — Dwass—Steel—Critchlow—Fligner pairwise comparisons.
##* STD absolute value of gaze velocity is not presented, since they illustrate the same dependency.

Mean pre-shooting gaze velocity is significantly lower for elite biathletes compared
to candidate masters of sports and novices, which suggests a higher aiming stability.

Std of gaze position horizontally and vertically before and after shooting for
elite biathletes is featured by substantially lower values, which testifies to high sta-
bility of eye velocity of professionals. This parameter is considerably lower for elite
athletes compared to the other groups.

Normalized ellipse square is also significantly lower for elite biathletes than for
other subjects. This testifies to the high aiming stability.

The above patterns speak of a significantly greater eye stabilization of profession-
als, which is reflected in lower eye and head velocity both before and after shooting,
their lower values of mean square deviations, and shorter gaze path length.

Head movement parameters show substantial differences at 1 s interval before
shooting but are absent at 0.3 s interval after shooting. This can be attributed to
the non-sensitivity of the chosen post-shooting interval. However, according to
Heinrich (2022), it is worthwhile to perform a detailed analysis for several post-
shooting interval options in the future.

Results of statistical analysis of the sequence-averaged shooting parameters
allowed us to distinguish a number of parameters that set professionals apart from
novices (post-hoc pairwise comparisons showed significant differences only
between elite biathletes and novices) (Table 2): the number of blinks per sequence,
time taken to blink, total fixation time/target coverage time (QIVT), mean head
velocity before the shooting, mean eye velocity, mean value of linear acceleration,
mean time between shots, and normalized ellipse square.

PI does not present data on pupil size, making it impossible to include pupil
dynamics-related features, the analysis of which is also of interest when consider-
ing fixation parameters.

These findings extend the trends previously discussed in the literature (Janelle
et al., 2000; Goonetilleke et al., 2009; Hansen et al., 2019; Vickers & Williams,
2007). Earlier studies show that professional athletes, and specifically shooters,
have been characterized by a greater stability of postural balance, and a longer and
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more stable QE. Meanwhile, there are ambiguous outcomes on the duration of QE
in different studies. Vickers and Williams (2007) recorded the movement of a trig-
ger movement with an external camera and defined “QE as the final fixation that
was maintained on any part of the target for more than 100 ms. before and after the
trigger pull.” Biathletes demonstrated significant individual differences in the
duration of final fixation before shooting via Scatt (SCATT Eletronics LLC,
Moscow, Russia) shooting system (MX — 02), ranging from around 950 ms to
approx. 4000 ms with 100% accuracy (Heinrich et al., 2020). Yet, in prone position,
this parameter ranged from 15004000 ms likewise with a 100% accuracy.

In our study, QIVT (the total fixation time to target coverage time ratio) is an
integrated parameter of number and duration of fixations (we believe the gaze
transfers at a peak velocity of maximum 20 deg/s). QIVT shows a clear pattern: for
elite biathletes, this parameter is 0.93, for candidate master of sports — 0.67, for
novices — 0.51 (Table 2).

Larger mean QIVT values of elite athletes compared to both novice and candi-
date master of sports may signal that elite biathletes have a greater capacity for
concentration and attention, which allows them to keep their attention on key ele-
ments during competition for a longer time. It may also suggest that elite athletes
are better at processing visual information and taking more reasoned decisions
under stress, both of which are essential to their successful performance.

Other interesting findings were also observed for blinks number on the shooting
series. Elite biathletes have considerably fewer blinks in contrast to the other
groups (Table 2). This pattern is kept when the number of blinks is normalized for
the time of shooting sequences. This also correlated with the duration of shooting.

The results we obtained are, in general, consistent with the vast data on greater
QE of professional shooters (Dahl et al., 2021; Hansen et al., 2019; Ripoll et al.,
1985; Vickers & Williams, 2007).

Vickers attributes QE duration to the neural network of vigilance, which coordi-
nates the orienting (directs attention) and executive (recognizes the reached target)
networks. If QE is continuous, this suggests a good optimization of attentional
resources by the vigilance network. Later studies (Vickers, 2012) examined the dor-
sal (DAN) and ventral (VAN) attention networks. DAN keeps focus by blocking dis-
tracting stimuli from VAN that is responsible for memory recording and emotional
control. QF of extended duration acts as a mental buffer, preventing distraction from
intrusive thoughts and emotions, thus enhancing concentration. Therefore, longer
fixations among biathletes enable them to concentrate better and avoid distractions.

Several studies favor the “choking under monitoring pressure” model
(Baumeister, 1984; Lewis & Linder, 1997; Belletier et al., 2015). According to this
model, high-automated routine actions that require minimum deliberate effort are
optimal for high performance, including at high workloads and under monitoring
pressure. In the meantime, high-skill athletes have a strong outward focus of atten-
tion and tend to focus on key task aspects resulting in improved performance (Wulf
et al., 2001; Wulf et al.,, 2002). When attention is centered on task aspects, it
becomes the centerpiece of success without being distracted by minor tasks or con-
cerns (Beilock & Carr, 2001; Eysenck, 1982).
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Output and Conclusion

The study revealed significant differences in visual-motor control parameters
between elite biathletes, sub-elite biathletes (candidate master of sports) and
novices. The gaze path length after shooting became one of the key distinguishing
factors, which appeared to be minimal among professionals and was also character-
ized by a low standard deviation. This testifies to the elite athletes’ ability to main-
tain their gaze fixations on the target even after shooting is complete, which miti-
gates destabilizing movements and improves accuracy.

Basic biathlete patterns of eye and head movements during prone shooting are
as follows:

1. Gaze Movements Stability. Elite biathletes demonstrate lower pre-shooting
mean head and gaze velocity values, as well as a lower movements range (standard
deviation) in all directions. This attests to a strong gaze stabilization during shooting.

2. Spatial Accuracy. The normalized ellipse square is considerably smaller for
elite athletes, which reflects their ability to concentrate on core areas with no
excessive movements.

3. Fixations number and duration (integrated QIVT parameter). Elite biath-
letes have longer fixations (2 times longer than novices) and a smaller number of
fixations. Their total fixations time is close to the time of target coverage (0.93 vs.
0.51 for novices). That indicates efficient attention allocation.

4. Blinking. Professionals blink less, which correlates with improved concentra-
tion and reduced cognitive load during critical task moments. They also have
shorter shooting duration.

The following summarizing conclusions regarding the practical application of
the obtained results can thus be drawn. In addition to increasing the shooting rate,
training should be aimed at developing a stabilized gaze with an emphasis on con-
tinuous gaze fixation on the target both during and after shooting, as well as on
continuous gaze fixation on a single spot or transfer between spots. Furthermore, a
reduction of excessive head and eye movements, blink dynamics, and QIVT along
with the shooting rate can serve as technical improvement markers.

Limitations

This study contributes to the understanding of neurocognitive mechanisms of
successful shooting in biathlon by expanding theoretical models of attention
(Vickers, 2012) and confirming the importance of skill automatization
(Baumeister, 1984). The data obtained can be used to design personalized training
programs aimed at enhancing gaze stability and reducing cognitive load. At the
same time, a larger sample is required to widen the study to improve on the results
obtained. Although a significant number of trends has been detected in eye move-
ments during shooting of elite biathletes compared to sub-elite ones and novices,
the limited sample narrows the outcomes and requires further research.
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Abstract
Implementation of psychological sup-
port into a set of new strategies of train-
ing is one of the main tasks in elite sport.
Psychophysiological tests are widely
applied in assessing the efficacy of sport
training, based on the close correlation
between mental and physiological
processes in an athlete’s body. Despite
the fact that aerobic gymnastics requires
high levels of the gymnasts’ functional
states, their physiological abilities are
barely studied. The aim of the research is
to explore psychomotor parameters of
athletes in aerobic gymnasts of age 12—17
years old and define the features of psy-
chomotor skills in Age Group 1 (12—14
y.0.) and Age Group 2 (15-17 y.0.).
Physiological diagnostics of the mobility,

Pesiome
Cosfanne HOBBIX CTPATErwil MOATOTOBKH CIIOPT-
CMEHOB C BHEJPEHUEM HUX ICUXOJOTHYECKOTO
COTIPOBOK/ICHUS SIBJISIETCST OJIHOM M3 OCHOBHBIX
3a/lad B CHOPTE BBICHIMX A0CTHKeHNiT. Onmpasich
Ha TECHYIO B3aUMOCBSI3b IICUXUUECKUX 1 (hU3HOTI0-
IMYECKUX TIPOIECCOB B OPraHU3Me CIIOPTCMEHOB,
17t otleHKN 2(h(GEeKTUBHOCTU CITOPTUBHON TTOATO-
TOBKH MIHUPOKO MPUMEHSIETCST KOMILIEKC TICUX0hu-
3UOJIOTMYECKIX TECTOB B PA3HBIX BUAX CIIOPTA.
Opnnako Gu3NoOIOrnYecKre BO3MOKHOCTU CIIOPT-
CMEHOB-a9pPOOKMCTOB U3y4eHbl KpaiiHe ¢abo, B TO
BpeMsI KaK CIIOPTUBHAS aspoOuka Tpedyer OT rum-
HACTOB BBICOKOTO YPOBHS Pa3BUTHS (DYHKI[MOHAJIb-
HBIX crcTeM opranusma. Llesb paboThl — usyuenue
MICMXOMOTOPHBIX apPaMeTPOB CIOPTCMEHOB-a9PO-
6ucros B Bospacte 12—17 jieT u onpezesneHue oco-
GeHHOCTEH TICMXOMOTOPHBIX HaBBIKOB Y BO3PaCcT-
HbIx rpymi 12—14 u 15-17 ner. B mesxce30HHBIN
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stability and the strength of nervous
processes was carried out during the off
season. Ten female athletes from AG1
and 14 female athletes from AG2 per-
formed five physiological tests via the
NS Psychotest.Sport system: reaction to
a moving object, simple eye motor reac-
tion, hindrance resistance test, tapping
test, audio motor probe. Nervous
processes of all gymnasts were at the
medium level of mobility and its
strength showed significant individual
differences. Athletes of both age groups
had balanced nervous processes. The
number of fine reactions in the reaction
to a moving object tend to differ
between age groups. Age Group 2 per-
formed the tapping test with a shorter
intertap interval compared to Age
Group 1 (p < 0.05). Simple eye motor
reaction, hindrance resistance test and
tapping test are the most informative
tests in order to define features of psy-
chomotor parameters in aerobic gym-
nastics. All gymnasts showed good reac-
tion time, high attention concentration
and could maintain the onset rhythm,
while AG2 improved their sport results
through increasing the accuracy and the
tempo of movements.

Keywords: psychomotor parameters,
reaction to a moving object, simple eye
motor reaction, tapping test, audio
motor reaction, hindrance resistance
test, aerobic gymnastics.
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[epUoji TPEHUPOBOK Oblia MpoBejieHa TICHX0(u-
3M0JIOTMYeCKas IUarHoCTHKA [TO/[BUKHOCTH, YPaB-
HOBEIIEHHOCTH M CHJIBI HEPBHBIX MPOIECCOB
CIOPTCMEHOB. B uccieoBannu MpuHsAIN yyactue
nBe Tpytibl criopremenok: 10 geBymnex 12—14 et
(12.7 £ 0.8) u 14 neBymek 15-17 et (15.8 = 0.8).
YyacTtHUIBI NponuM NATh Icuxodusnonsornye-
ckux tectoB Ha komiuiekce <«HCIIcuxorecr.
Crniopt»: peakius Ha aBrskyimiics oobekt (P/10O),
npocTas 3puresrbHo-moropuas peakius ([I3MP),
[IOMEX0YCTOHYNBOCTD, TEIINHI-TECT, aKyCTUKO-
MoTopnas n1poba. HepBHbIe mpoiecchbl BCeX CIopT-
CMEHOB-23POOUCTOB XapaKTePU3YIOTCSl CPelHel
MOJBMKHOCTBIO M YPABHOBEIIEHHOCTBIO. Bbicokue
WHMBU/YaJbHbIE PA3JUYMsS BbLISBJIEHLI B CHJIE
HEPBHBIX IIpolleccoB. KomuecTBO TOYHBIX peak-
Uil B PEAKIMU HA JBUKYIIUICS OOBEKT Pasiiv-
YaloTCsl MEXK/Ly BO3PACTHBIMU IPYIIIIAMU HA YPOBHE
tenjeHuu. COPTCMEHbI BO3PACTHOM TPYIIIIbI
15—17 sieT BBINOJHSUIN TENIUHT-TECT ¢ OoJiee
KOPOTKUM MEKY/JapPHBIM MHTEPBAJIOM, YeM CIIOPT-
cMenbl rpytibl 12—14 ner (p < 0.05). /1151 onipejie-
JieHust 0COOEHHOCTEN MCHMXOMOTOPHBIX TapaMeT-
POB CIIOPTCMEHOB, 3aHMMAIONIUXCS CIIOPTUBHOM
aspo0uKoii, Hanbosiee MHGOPMATHBHBIMU SIBJISIIOT-
s TaKKe TeCThl, KaK IIPOCTast 3pUTEJIbHO-MOTOPHAS
peakius, MoMeXOyCTOHUYMBOCTb M TEIIUHT-TECT.
Bce crioprcMenbi-aspoOKCThl XapaKTePU3yIOTCst
OBICTPOTON PeaKInu, BHICOKOI KOHIIEHTparmei
BHUMAHUSI U CIIOCOOHOCTBIO Y/IEPKUBATH 3ajlaH-
Hblii puT™M. CrIOPTUBHbBIE PE3YJIBTATDI CTapIieil BO3-
PACTHOI IPYTIIIBI YIYYIIAIOTCS 32 CHET MOBBIIIEHMS
TOYHOCTH U YCKOPEHUS TeMIa JABMKEHUI.
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As arule, physical, tactical, and technical components form the training basis in
elite sports. However, top performance requires athletes to be able to cope with
competition emotional pressure, keep motivation and confidence, and be prepared
for the dynamics of pre-contest conditions (Shovina & Smolentseva, 2018). Thus,
coaches face the task of developing new training strategies for athletes using psy-
chological and pedagogical support patterns to ensure timely emotional prepara-
tion for competition. Meanwhile, by psychological support we understand the
assessment of an athlete’s psychological condition, as well as the development of
personal traits and qualities that contribute to the efficiency of training and ensure
stable performance (Mangeley & Chayun, 2018).

As per the theory of functional systems, “athletic performance is determined by
the synergy of psychology and physiology of athletes” which in turn presupposes
their physiological abilities in a sport career (Fudin & Vagin, 2016). Optimal moti-
vation, coaching instructions, background information and emotional backdrop
ignite an intent in the athlete’s mind to achieve a certain result via implementing a
motor activity program (Ibid.). The strong bond between psychological and phys-
iological conditions of an athlete confirms that a psychophysiological method is a
perspective training assessment tool. Taking into account results of psychophysio-
logical diagnostics, personal characteristics of an athlete, their levels of training
and intellectual development, we can receive a comprehensive prognosis of the
training efficacy (Ilyin, 2021). According to the literature, resilience to such fac-
tors as monotonous activity, mental and emotional stress, high attention, and work
intensity, is associated with different typological features of the nervous system. A
typological complex of features based on the strength, mobility and balance forms
the type of human behavior according to the characteristics of the activity (Ibid.).
Methods aimed at diagnosing the typological features of the nervous system are
widely used in studies of various sports. Thus, the method of willpower determina-
tion considering the functional state of tennis players’ central nervous system has
been proved reliable (Charykova et al., 2019). Psychophysiological state of high-
skilled athletes practicing bullseye shooting was successfully assessed in complex
using new technologies and psychological tests (Sturchak et al., 2020). Special
attention is paid to the study of individual and personal traits of athletes in skiing
(Aizman et al., 2013; Filippova, 2017), game sports (Leonov & Grushko, 2015;
Klocek et al., 2023; Leonov et al., 2022; Polikanova et al., 2022a,b; Polikanova et al.,
2024) and martial arts (Polikanova et al., 2023; Polikanova & Leonov, 2024), while
complex coordination sports, including aerobic gymnastics, have been studied the
least. Although there has been research into motor skills of athletes in rhythmic
and artistic gymnastics (Botyaev et al., 2012; Botyaev & Apokin, 2011; Shmeleva
et al., 2020), the prognostic power of psychomotor tests have not been stated.

Literature also shows a limited focus on psychological support of training in
aerobic gymnastics (Shovina & Smolentseva, 2018). The competition program in
aerobic gymnastics combines “the elements of gymnastics, acrobatics, classical and
street dance, combined into a single styled composition with music, with a speed of
140-160 beats per minute” (Chayun, 2023). Just as in other gymnastics, aerobic
athletes can perform in several disciplines (with a maximum of three), for which
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they need psychological tuning before entering stage multiple times in one compe-
tition day (Mangeley & Chayun, 2018). Aerobic gymnastics is a spectacular,
dynamic, and emotional sport that requires athletes to show a high-level physical,
technical, tactical, and psychological training, as well as adequate development of
the body functional systems (Chayun, 2023). Thus, aerobics gymnastics combines
different and sometimes opposite aspects of professional activity. Pre-competition
training is determined by monotony, predicting and prolonged physical stress. On
the one hand, all competitive events have a similar organization and are character-
ized by high psycho-emotional stress and interval physical loads. On the other
hand, athletes must be prepared for unexpected circumstances and be able to adapt
to changing conditions. Therefore, the psychophysiological state of aerobic ath-
letes is essential to form the correct mindset for achieving sport results.

Our study extends the research of our colleagues and suggests its own battery of
tests to assess the psychophysiological performance of athletes engaged in aerobic
gymnastics. The largest and most productive group of athletes is composed of partic-
ipants aged 12 to 17 years old. Following the rules of aerobic gymnastics approved by
the International Gymnastics Federation (FIG), the athletes in this group are classi-
fied into two age categories, the Youth Division (AG1, Age Group 1) and the Junior
Division (AG2, Age Group 2) (Federation internationale de gymnastique, 2025).
The Youth Division consists of athletes aged 12-14 in the year of competition. The
Junior Division includes athletes aged 15-17 in the year of competition.

The age-related factor used is also a determinant of the athletic skill levels.
Athletes from both groups are entitled to compete in several disciplines at the same
competition on the same size area of 10x10 m. The same rules for qualifying and
finals are applied to all athletes: top eight athletes/teams are selected for the finals
(Ibid.). Still, there are important structural distinctions of the athletes’ programs
in the Youth and Junior Divisions. The program duration is 10 s shorter in Age
Group 1. The difficulty elements considerably vary by difficulty in performing,
where the permitted elements of difficulty in Age Group 2 require increased phys-
ical training. Also, athletes from the Youth Division are prohibited from performing
some acrobatic elements, for example 360 salto and twist (Ibid.) The current FIG
rules for aerobic gymnastics are designed with the consideration of the physiolog-
ical and psychological abilities of athletes of different groups. They define proper
skill formation of athletes during their physiological development from 12 to 17
years. In addition to the International Rules, the Russian Federation has estab-
lished a set of procedures to award and confirm sports titles and categories. So, the
highest category that can be achieved in AG1 is the First Senior Category, while
for AG2 it is the Candidate Master of Sports in aerobic gymnastics.

Considering the above, we involved athletes aged 12 to 17 with more than three
years of sport experience and recognized sport titles ranging from the third senior
degree to the Candidate Master of Sports.

Our study is aimed at analyzing psychomotor parameters of aerobic gymnastics
athletes aged 12-17 to determine specifics and differences of psychomotor skills in
Age Group 1 and Age Group 2 (or Youth Division and Junior Division).
Psychomotor tests were conducted on the athletes in order to investigate typologi-
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cal features of their nervous systems. We suppose that it will help form the profes-
sional profile of athletes in aerobic gymnastics as well as find a relation between the
research results and the features of aerobics gymnastics as a specific type of activity.

Methods
Sample

The sample studied included the diagnostic results of psychophysiological abilities
of 24 girls engaged in aerobic gymnastics, aged from 12 to 17 (average age 14.5 = 1.74
years). Diagnostics was conducted off-season, i.e., from May to July 2024. Two age
groups comprised the quantitative composition of athletes during the study: AG1
(n=10) and AG2 (n = 14). Table 1 shows descriptive statistics of participants.

Diagnostics of Psychological Abilities

Preliminary study of psychomotor responses of aerobic gymnastics athletes
involved isolated diagnostics of the main typological features of nervous processes:
balance, mobility, and intensity. Athletes were required to pass a set of psychophys-
iological tests at NS-Psychotest.Sport. Following the peer studies of skiing and
complex coordination sports, we chose to select the most commonly used psy-
chophysiological tests that determine response rate, concentration, and the degree
of stamina. Some of the tests performed included:

* Response to a Moving Object (RMO)

* Simple Hand-Eye Response (SHER)

* Distraction Tolerance Test

¢ Tapping Test

* Acoustic-Motor Test

Study Procedure

The study was conducted off-season in absence of any competitions two weeks
after the last competition of the season. Recordings were taken between late May

Table 1
Descriptive Statistics of Athletes in Aerobic Gymnastics
Age group Age Sport Category Sports experience (years)
12-14 yo. (AG1),n=10 | 127 £ 0.8 1 and 2 Senior 6.1 £ 2.18 (3—10)
1 and 3 Senior;
15-17 yo. (AG2),n =14 | 15.8 £ 0.8 |Candidate in Master of 9.4 +25(5-13)
Sports

Note. y.o. — years old; values represent mean values + standard deviations; AG1 — age group 1
(Youth Division), AG2 — age group 2 (Junior Division).
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and late June 2024. The athletes’ parents were made aware of the aims of the study
and its procedure and signed informed consent.

This study was conducted in a gym 30 minutes before the start of training.
Athletes were invited one by one into a private room isolated from external noise
and distractions. Participants were seated directly in front of a PC monitor with a
stimuli. Completion of all tests took from 10 to 15 minutes.

Description of Tests

Nervous process balance was measured by means of the Response to a Moving
Object (RMO) method. During testing, a 10 mm diameter ring gradually colored
red (object) clockwise from the start (red line). A green line was placed randomly.
The participant’s task was to press the button of the hand-eye analyzer at the
moment the coloring reached the green line. Response is considered precise if the
object is within a specified range around the green line when the button is pressed.
The precision response corridor was 7 degrees (+39 ms). The angular velocity of
the object movement was 180 deg/s. The number of stimuli presentations was 50.
Such parameters as the average response time, mean squared deviation, the number
of precise responses, the number of anticipatory and delayed responses were evalu-
ated by the test results.

Neural mobility was measured via several tests: Simple Hand-Eye Response,
Distraction Tolerance, and Acoustic-Motor Test.

During SHER, the participants held the hand-eye analyzer 60-70 cm away
from their eyes. The device displayed a red light signal with a 500—2500 ms inter-
val and a 200 ms lighting duration. Participants were to press the hand-eye analyz-
er button as quickly as possible when the signal appeared. Response anticipation
time was 1000 ms. Since we’d assumed high response time levels in aerobic athletes,
we decided to try presenting 70 stimuli during testing. The average response time
and the number of skips and anticipatory reactions were evaluated in the test
result.

When athletes were tested for Distraction Tolerance, a 5 cm radius red spot
with a yellow outline appeared in the center of the screen. The screen was gradually
and randomly filled with spots of a different color and shape with a frequency of 5
Hz. The interval between stimuli presentations ranged from 500 to 1500 ms. The
duration of stimuli presentation was 200 ms. The number of presentations was 50,
since the distraction impact was low when increasing the number of presentations
from 50 to 70. In response to stimuli, participants should have pressed the hand-
eye analyzer button as quickly as possible, disregarding other stimuli. Average
response time, numbers of skips and anticipatory responses were evaluated as a test
result.

The Acoustic-Motor Test was performed in headphones. Participants pressed
the hand-eye analyzer button as quickly as possible in response to sound signals.
Interval between signal presentations ranged from 700 to 1800 ms. The standard
Step.wood sound was used. The number of presentations was 70. The average
response time and number of errors were evaluated based on the test results.
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Nervous processes intensity was measured by a Tapping Test. The test was con-
ducted using special equipment such as a “pencil” (contact pointer) and a rubber
current-conducting “platform”. Participants were required to tap the “platform”
with a pointer as often as possible. The test lasted 33 s for both hands. The NS-
Psychotest.Sport system calculated tapping frequency every five seconds. Based
on the test results, the type of nervous system (weak, medium-weak, medium,
strong), interval between taps, average tapping frequency, the total number of taps
and stamina parameters were evaluated.

Statistical Processing

The characteristics and differences between AG1 and AG2 were examined using
t-test for independent samples. Post-hoc comparisons were made using pairwise
comparisons with Bonferroni correction for multiple comparisons.

In order to form a complex of psychomotor parameters, based on which we could
define a universal profile of aerobic athletes, we calculated the intragroup variability
coefficient of all parameters. Coefficients of variability allow a researcher “to com-
pare the variability of statistical populations that reflect the measurement results of
different physical variables in respective units” (Botyaev, 2012).

Results
Comparison of Age Groups

Comparison of nervous process mobility revealed no significant distinctions
between the age groups of aerobic athletes. According to SHER and acoustic-
motor tests, the majority of participants have an agile nervous system. The average
values of response times in SHER, distraction tolerance and acoustic-motor tests
correspond to table average values (Mantrova, 2007) (Table 2).

The results of the SHER test, distraction tolerance and acoustic-motor test
showed no difference between age groups.

Based on the RMO results, athletes are mostly characterized by the balanced
type of nervous system. Comparisons between age groups demonstrated no differences

Table 2
SHER and Distraction Tolerance Tests Results and Reference Values
Age group AG1 (n=10) AG2 (n=14) Reference
SHER* 233.63 + 20.36 224.43 + 17.42 193-233**

Distraction Tolerance

352.64 £ 33.14

328.42 £ 25.72

250-350

Note. *SHER — Simple Hand-Eye Response; ** Reference values were taken for red signal of
binocular vision, 70 signals, age 17 years or more.
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in average response times. However, we detected a tendency toward differences in the
quantity of precise responses between juniors and AG1 (¢ = —1.44; df = 17.9; p = .08).
Senior athletes scored made more precise responses (Table 3). Effect size = 0.68.

The most noticeable differences were found as a result of the tapping test.
Athletes have a wide range of nervous system types in terms of intensity, from weak
to strong. It is worth mentioning that 40% of Candidates in Master of Sport and
63% of the First Category athletes have a medium-weak type of nervous system.
The weak nervous system is present in 30% and 25% of athletes, respectively. At
the same time, 20% of Junior Division athletes who are Candidates in Master of
Sport have a medium type of nervous system.

The interval between taps significantly differs among groups (F(1,22) =5.9;p <.05)
for both left and right hands (F(1, 22) = 16.6; p < .01). Statistically significant
results were found for the left hand, while for the right hand, variations were
detected at the tendency level (Table 4).

All athletes were right-handed. The right hand performance is significantly dif-
ferent from the left hand one within each age group (Table 5).

Coefficient of Variation

The intragroup coefficient of variation was calculated for all test parameters.
Based on the coefficient results, the type of population was determined (Table 6).

Table 3
Average Numbers of Precise Responses in an RMO Test for Two Age Groups
Age group p
Parameter
AG1 (n=9) AG2 (n=14) 08
Number of Precise Responses 219+ 3.79 243+ 4.03 P

Table 4

Average Values of Intervals between Taps (ms) in the Tapping Test for Two Age Groups

for Both Hands
Age group
Hand AG1 (n = 10) AG2 (n - 14) p
Right 184 + 22.9 167 = 20.5 p=.06
Left 211+ 23.2 186 + 31.6 p=.04
Table 5
Average Values of Interval (ms) between Taps within Each Age Group for Right and Left Hands
A Hand . df
e grou
ge group Left Right P
AG1 211 + 23.2 184 + 22.9 3.07 9 p=.01
AG2 186 + 31.6 167 + 20.5 2.67 13 p=.01
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Table 6
Group Coefficients of Variation for All Test Scores
Test Scale CV, % limits Population
Average response time 33 >33 inhomogeneous
RMO Number of Precise Responses 20 10-20 | homogeneous
Number of delays 39 >33 inhomogeneous
Number of anticipatory responses 41 >33 inhomogeneous
Average response time 8 <10 homogeneous
SHER Number of skips 139 >33 inhomogeneous
Number of anticipatory responses 127 >33 inhomogeneous
Average response time 9 <10 homogeneous
. . Attention keeping 15 10-20 | homogeneous
,II?SIS;ZICESD Concentration 6 <10 homogeneous
Number of delays 52 >33 inhomogeneous
Number of anticipatory responses 62 >33 inhomogeneous
Acoustic-Motor | Average response time 26 20-33 | homogeneous
Test Number of errors 62 >33 inhomogeneous
Average tap frequency 29 20-33 | homogeneous
Tap quantity 29 20-33 | homogeneous
. Initial pace level 21 20-33 | homogeneous
E;Z%I?Eifgﬁ Interval between taps 13 10-20 | homogeneous
Stamina 55 >33 inhomogeneous
NS intensity 101 >33 inhomogeneous
NS intensity coefficient 97 >33 inhomogeneous
Average tap frequency 27 20-33 | homogeneous
Tap quantity 27 20-33 | homogeneous
. Initial pace level 24 20-33 | homogeneous
Ezggmg test left Interval between taps 15 10-20 | homogeneous
Stamina 57 >33 inhomogeneous
NS intensity 87 >33 inhomogeneous
NS intensity coefficient 100 >33 inhomogeneous

Note. CV, % — coefficient of variation in percent; RMO — response to a moving object; SHER —

simple head-eye response.

Based on Table 5, a slight scatter in the results (CV < 10%) corresponds to the
tapping interval in the tapping test, precise responses number in RMO, average
response time in SHER, as well as average response time and attention indices in
distraction tolerance test. The listed parameters form a homogeneous population,
which shows that individual traits of athletes have a low impact on the test results.
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On the other hand, group results of average response rate in the acoustic-motor
test are marked by a significant scatter of data, and the population is close to inho-
mogeneous. The acoustic-motor test and response to a moving object largely reflect
individual characteristics of psychomotor development of athletes, while simple
head-eye response, distraction tolerance and tapping test reflect the overall profile
of athletes engaged in sport aerobics.

Discussion

The study presents the results of research on psychomotor parameters of aero-
bic athletes and the influence of age-related factors. Twenty-four female athletes
aged 12 to 17 years participated in the study. The participants took a battery of
psychophysiological tests aimed at evaluating the mobility, balance and intensity
of nervous processes using the NS-Psychotest.Sport system.

Considering 70 presentations of light signals, all athletes showed the average
value of response time in SHER, which was close to the upper limit of reference
values (Mantrova, 2007) in the senior age group. The response time of gymnasts
defines higher levels of mobility of nervous processes (Ibid.). Positive results with
more signals than recommended for this age suggest that the nervous system is
resilient to monotonous work. Meanwhile, no age impact was observed in the tests
performed. Results of the Distraction Tolerance Test showed that all participants
are prepared to perform a focused action for a longer period of time and maintain
sufficient concentration under noise distractions.

The response to a moving object (RMO) is a complex sensory-motor response
that requires not only processing of a simple sensory stimulus, but also an activa-
tion of visual extrapolation processes (Ibid.). In this respect, this test is well-suited
for the study of the nervous processes balance. All athletes demonstrated a moder-
ate balance of inhibition and excitation processes. Response time does not vary
among age groups; however, there is a tendency for older athletes to make more
precise responses.

Significant differences were only obtained for the tapping test results.
Measuring the dynamics of hand movement rate allows an assessment of nervous
processes intensity. Pace, frequency, and number of taps, as well as fatigue, do not
differ among the age groups. Yet, we see relevant differences in the interval between
taps in AG1 and AG2. Older athletes are more capable of keeping the pace of move-
ments set in the first 5 s of the test. The differences between hands were predictable
as all participants were right-handed. However, the differences between groups are
more significant for the non-dominant left hand. Typological features of intensity
of nervous processes are considerably varied among aerobic gymnastics athletes.
Nearly 50% of participants in each age group had a medium-weak nervous system.
Only 20% of athletes from the Junior Division had the medium type of nervous
processes. Despite a common suggestion of increased fatigue in athletes with weak-
er intensity of nervous processes (Ibid.), activity of medium and low intensity is
more feasible to such gymnasts with weak and medium-weak nervous systems.



E.A. I[langunosa. [cuxomomopuvie nokasameny Cnopmemenos-aspooucmos 499

Altogether our results showed diverse typological features of nervous processes
of aerobic gymnastics athletes. Gymnasts were characterized by high mobility,
moderate balance of inhibition and excitation processes and mostly weak intensity
of nervous system. According to the literature, results seem to be contradictory and
do not describe the athletes of aerobic gymnastics. For example, people with a
strong nervous system and a moderate mobility are able to increase their efficiency
in conditions of high stress and responsibility (Ilyin, 2021), which is a common sit-
uation at competitions. However, people with weak nervous processes are more
inclined to perform optimal tasks than the most achievable ones such as taking the
first place or beating the world record. Despite that all typological features in com-
bination with each other can act in a new quality, positive or negative. The prog-
nostic significance of psychophysiological diagnostics is based on the study of a
complex of typological features. Thus, a combination of weak, or medium-weak,
intensity and high mobility contributes to speed and resilience to monotonous
activity. These parameters are crucial when athletes in aerobic gymnastics have to
wait for their start for a long time and mobilize their energy recourses for a short
performance. Also, the activity of people with weaker nervous processes is most
effective in preventing catastrophic situations.

The intragroup coefficient of variation of all recorded parameters was calculat-
ed to accurately display the results. The largest intragroup variation coefficients
were observed in the acoustic-motor and RMO tests. The least individual differ-
ences were observed in SHER, distraction tolerance and tapping tests. It is signif-
icant that individual differences affect stamina in the tapping test, while pace-
rhythm parameters showed a low coefficient of variation. The most efficient param-
eters to assess the overall profile of aerobic gymnastics athletes are the average
response time in SHER and distraction tolerance tests. Further study of tapping
test results is also relevant, as it allows us to evaluate both group intensity of nerv-
ous processes and individual differences of athletes’ fatigue. It is worth noting that
the results obtained correlate with the studies of psychomotor characteristics in
complex coordination sports. Thus, it has been demonstrated that aerobic gymnas-
tics has the greatest intragroup coefficient of variation in response abilities (SHER
and RMO tests), balance and orientation, and the least individual differences in
pace-thythm rates (Botyaev, 2012). This sets aerobic gymnastics athletes apart
from rhythmic gymnasts, where individual differences are least visible in response
abilities (Ibid.). Nevertheless, the studies emphasize the dependence of the psy-
chophysiological indicators on athletic skills in both complex coordination
(Botyaev & Apokin, 2011) and ski sports (Aizman et al., 2013). Aerobic gymnastics
is also characterized by the predominance of nervous processes of the medium-
weak type even in juniors, which is in contrast with rhythmic gymnastics
(Chugunova & Konovalova, 2023).

Our study adds to the available research on psychomotor parameters of com-
plex coordination sports with a new battery of tests to assess psychophysiological
parameters. This set of tests has successfully proved to be functional for assessing
psychomotor performance of aerobic athletes. Aerobic gymnastics cultivates such
abilities as quick response, high concentration, resilience to monotonous tasks, pre-
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cision of responses, and rhythm maintenance. Recovery and balance of nervous
processes are more difficult to assess since these parameters have strong individual
differences. Nevertheless, all these features create a unique profile of athletes in
aerobic gymnastics that help them to go through a monotonous activity during the
day, get ready and mobilized in time for their start and be prepared for any unex-
pected circumstances.

Limitations

Currently, one cannot precisely state that the level of expertise has no influence
on psychomotor parameters. This is due to the limited sample and considerable dif-
ferences in experimental conditions in peer studies. Increasing the sample in future
studies would allow for a detailed statistical analysis, finer distinctions between
groups and detailed analysis of individual characteristics of athletes.

Conclusion

Interaction of psychological and physiological processes in the athlete’s body is
essential to form a proper psychophysiological state before competition. Since the
specific traits of aerobics athletes are understudied, our study has successfully val-
idated a range of methods to examine psychomotor performance of aerobics gym-
nastics athletes.

Our study revealed that a battery of tests aimed at assessing the mobility, bal-
ance, and intensity of nervous processes to determine the psychophysiological
parameters of athletes engaged in aerobic gymnastics are the most informative.
Particularly, the response time of SHER and distraction tolerance, as well as the
tapping frequency and interval between taps during the tapping test reflect the
overall profile of aerobic athletes most clearly. Athletes have good responsiveness,
high concentration, and are able to maintain a set rhythm for extended periods of
time. Sport performance in Junior Division has improved due to increased preci-
sion and acceleration of movement pace. The acoustic-motor and response to a
moving object tests are both effective in determining individual characteristics of
psychomotor parameters. Tapping test fatigue scores also show a significant num-
ber of individual differences. This is illustrated by the diversity of recovery types,
from slow to fast.

Finally, our work suggests a new set of psychophysiological tests and provides
results with the prognostic power of psychomotor tests that have enabled creating
a professional profile of athletes in aerobic gymnastics and bonding it with features
of aerobics gymnastics as a specific type of activity.
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Pesiome
OTHOCUTEJBHO HEIABHO B 3aPyOEKHBIX UCCIIEN0-
BAHMSIX, TOCBSIIIEHHBIX 9KOJIOTMYECKO IICUX0JI0-
TUH, CTAJIH TOSBJATHCS YTBEPIK/ICHUS O TOM, UTO
JKOJIOTHYECKOE TIOBEJICHUE WHIUBUIYYMA SBJIS-
eTcsl  TIPOSIBJIEHUEM ero  IPOCOIUaJIbHOCTH.
O/IHaKO B POCCHUICKOIT JIMTEPAType COXPAHSETCS
TPaJUIIMOHHBIN TTIOAXO: JeHCTBUs Ha 6J1aro apy-
rux Jiojgeil 06bIYHO PACCMATPUBAIOTCS KaK 11PO-
SIBJICHME TIPOCOINAJIBHOTO TIOBE/ICHNS, B TO BPeMs
KaK JIeliCTBUS 110 OXpaHe OKpYsKalolllel cpejibl
paccMaTpUBalOTCS KaK ITPOSIBIEHUE 3KOJIOTHYe-
ckoro nosegenus. Ieab ganHoii paboTbr — 1po-
AQHAJIM3UPOBATH B3aUMOCBSI3b MEXK/LY JeHCTBUAMUI
Ha 6J1aro Apyrux Joeil u IeliCTBUSIMHE 110 OXPaHe
okpy:Katoleii cpensl B Poccuu. Boibopka uccie-
noBaHust cocraBusia 841 pecriongenta. B pabore
ObLIM MCIIOJIb30BaHbl HiKajbl otenku (1) meii-
CTBUI Ha Gs1aro APYTUX Jitojei u (2) aeicTBuii o
oXpaHe OKpysKatoleii cpe/ipl. B Hacrosiem uccie-
f0oBaHuU Oblla IPUMEHEHA MareMaTHYecKast
Mojiesib Paitira, sIBIgiomasicss OHON U3 MOjeJeit
COBPEMEHHOU Teopuu TeCcToB. B BBIOOPKE CBsI3b
MEX/y 9KOJOTUYEeCKUM IIOBe/IeHUEeM M ITPOCOIH-
AJIbHBIM [IOBE/ICHUEM PECIIOH/ICHTOB ObLIa CTaTH-

Abstract
In recent years, some foreign studies on
environmental psychology have suggest-
ed that pro-environmental actions should
be viewed as an expression of prosociality.
However, in the Russian literature, a tra-
ditional view has remained: actions aimed
to benefit other people are usually regard-
ed as prosocial behavior, whereas nature
conservation actions are considered to be
pro-environmental behavior. The purpose
of this study is to analyze the relationship
between actions aimed to benefit other
people and nature conservation actions in
a Russian population. The study involved
841 respondents. Two scales were used to
quantify (1) actions aimed to benefit
other people and (2) nature conservation
actions. In this study, Rasch model, which
is one of the modern test theory models,
was used. The findings revealed that the
relationship between respondents’ envi-
ronmental behavior and prosocial behav-
ior was statistically significant ( = 0.35,
p<0.001). This aligns with the results of
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cruueckn 3Haunmoit (7 = 0.35, p < 0.001), urto
COTJIACYETCsI ¢ Pe3YJIbTaTaMy JIPYTHX HCCIe[0Ba-
Huii, mpoBesienubix B lepmanuu n Yuau, B KO-
TOPBIX OBLIN UCTIOJIB30BAHBI UIEHTHYHBIE IITKAIIbI
u mozenb Pama. Takum 06pa3oM, pe3yJsibrarhl
JaHHOU PAbOTHI JIOTIOJHSIIOT BbIBOJIbI 3apy0ek-
HBIX UCCJIEIOBAHUIN, TOKA3BIBAIOIIIX, YTO IKOJIO-
IUYecKoe MOBeJleHIe SIBJISIETCS TPOsIBIEHUEM
npocormaibHoct. Ha 6aze aTuX pesyJibraToB
MPEJIOKEHO OObEANHUTD TPAAMIIUOHHOE Pa3-
JIeJIbHOE TIPEeTo/laBaine MPOCOIMATBHBIX U 9KO-
JIOTUYECKUX TIPEJIMETOB B €IMHbIN 00pa3oBaTeib-
Hbli nozixo/. Komriekcnplit moixo/ K mpocoiu-
AJILHOMY ¥ 9KOJIOTUYECKOMY 00pa3oBaHuio Oyer
crocobCTBOBATh MEXKAUCIUILIMHAPHBIM  yCHU-
JIVISIM 10 CO3[[aHMIO 00IIECTBA, KOTOPOE SIBJISIETCS
9KOJIOTMYECKH U COUAIBHO YCTONYUBbIM.

Knrouesvie cnosa: neiictBus 1o oxpaHe okpyskaio-
1ieit cpe/ipl, efHcTBYsI HA OJaro APYrux, mpoco-
1uaabHoe 06pa3oBaHIie, IKOJOrHIeckoe 06paso-
BaHue.

Heaman Anexcauap — 3aBeIyIONHii abopaTo-
pueii, dakyJIbTeT CelIbCKOXO3SHCTBEHHBIX HAyK,
Yuusepcurer Tapanaka (Ywin), kanaumat 61o-
JIOTHYECKUX HayK, mpodeccop.

Cdepa HayIHBIX HHTEPECOB: IKOJIOTNYECKAS TICU-
XOJIOTHS.

Kownrakrsr: alexander.neaman@gmail.com

previous studies conducted in Germany
and Chile, using identical scales and the
Rasch model. Consequently, the results of
this investigation complement the find-
ings of foreign studies which claim that
environmental behavior is a manifestation
of prosociality. Based on these conclu-
sions, it is proposed that the traditionally
separated teaching of prosocial and envi-
ronmental subjects should be combined
into a single educational approach. An
integrated approach will contribute to a
multidisciplinary and interdisciplinary
effort to create a society that is both eco-
logically and socially sustainable.

Keywords: pro-environmental actions,
actions aimed to benefit others, prosocial
education, environmental education.
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School of Agricultural Sciences, Uni-
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Science, professor.
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JlnamasoH omnpegeeHri TpocoImaabHoro moseaenus (prosocial behavior)
JIOCTATOYHO MIMPOK B OTeYeCTBEHHOU 1 3apybOesxnoii urepatype (Kislyakov et al.,
2020; Kislyakov, Shmeleva, 2020, 2021). @okyc GOJIBIIUHCTBA ONPEAETEHUNT —
JelicTBYs, HAIpaBIeHHbIe Ha 6j1aro (1o/b3y win Beirony ) apyrux (Eisenberg et al.,
2016). /lannble AeHCTBUST BKIIOYAIOT B ce0S1 COTPYAHUIECTBO C APYTUMHU JIHOABMHU,
MIPOSIBJIEHNE DMIIATUH 10 OTHOIIEHWIO K HUM, OPUEHTUPOBAHHOCTL HA OKa3aHue
no6pososbHOi oMoy (Batson, Powell, 2003; Dunfield, 2014).

BaxxHo 0TMETUTD, UTO B TICUXOJIOTUU TIOJ] «APYTUMU»> TTOAPA3yMEBAIOTCS JIIOIN
WJIA TPYTIGL Jojieil. Takum 00pasoM, geficTBust Ha 6J1aro APyrux Jiogeil 00bIYHO
paccMaTpuBaIOTCS KaK MPOsIBJIEHUE TTPOCOIUATBHOTO TIOBEIEHS, a JIeUCTBYS, OPU-
€HTUPOBAHHbIE HAa OXPAHY OKPYIKAIOIIEHN CPe/ibl, — KaK MPOSIBIEHNE 9KOJIOTUIECKO-
ro nosezenusi (ecological wma pro-environmental behavior) (Gatersleben, 2019;
Leontev, 2022; ITanos, 2009, 2024; CayTtkuHa u 1p., 2022). IKoI0THIECKOE TIOBE-
JieHUe BKJII0YAeT B cebst pallMoOHAIbHOE UCTIONIb30BaHUE PeCypPCcoB (HAaIpuMep, KO-
HOMUST 9JIEKTPOIHEPTUH, BOJBI U T.I1.), 9KOTOTpebieHre (IIpuobpeTeHre ToBapos,
He HaHOCSIIMX BPeJ OKPYysKalollell cpejie), YTUAN3aIio ObITOBBIX OTXO0B (pas-
JeJIbHBII cOOp Mycopa, KOMIIOCTUPOBaHKE), TPAHCIIOPTHOE MoBeieHre (0TKa3 OT
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HCIIOJIb30BAHUST JIMYHOTO WK 0O1ecTBeHHOTO TpaHcrnopra (Masson, Otto, 2021;
Cayrtkuna, Banosa, 2023).

B oTeuecTBeHHOIT inTEpaType peaKku pabOThI, PACCMATPUBAIOIINE CBSI3b MEKIY
9KOJIOTUYECKUM U [IPOCOIMANIbHBIM TToBeieHueM. 1lesib JlanHoro nccieioBanus —
OTIEHUTD U MTPOAHATU3UPOBATH B3ANMOCBI3b MEKTY TTPOCOTHATBLHBIM TTOBEIEHIEM
(meficTBusiMU Ha 6J1ar0 IPYTHUX JIIOJEH ) U SKOJOTMUYECKUM MTOBeieHreM (J1eficTBuSI-
MU TI0 OXpaHe OKpysKaioreil cpensr) B Poccun.

Heo6x0anMo mo4epKHy Th, 4TO YXYIIEHUE COCTOSTHIS OKPYSKAIOIIEN Cpeibl —
MHOroakTopHas 1pobseMa, HAPSIMYIO CBsI3aHHAsI C JIESATEJIbHOCTHIO YesIOBEKa
(Ermakov, 2021), uMEHHO MOATOMY HCCJIEOBAHUE MCUXOJOTHYECKUX (HaKTOPOB,
BJIMSIONINUX HA MOBE/IEHUE JIIOJICH 110 OTHOIIEHWIO K OKPY KaIoIIel cpejie, SBIseTCs
aKTyaJbHBIM JIJISI PellleHust ro0aJbHbIX aKosornuecknx npobiaem (CayTkuHa,
Nsanosa, 2023; Valko, 2021).

B psine uccienoBanuii npUMeEHsIETCS Takoe IOHSITUE, KaK <IKOJOTHUeCKOoe
CO3HaHKe», KOTOPOe BKJI0YaeT B ceOs mopeeHueckue 1 ahOeKTUBHbIe KOMIIOHEH-
Tl (Mausamu, Muponosa, 2023; Panov et al., 2013). OgHako B KOHTEKCTE OXPaHbI
IPUPOABI BUANUTCS 11€7eco00pasHbIM pasinyaTh ah@eKTUBHbIE JeTePMUHAHTBI
MOBE/IEHUS] WHIUBUAYYMOB W CaMU JIeHICTBUS — TIOBEJEHUYECKUN KOMITOHEHT.
[TosToMy B slaHHOI paboTe TEPMUH «IKOJOTHYECKOE CO3HAHUE» MCIOJIb30BaH HE
Oymer.

Teopernueckas Moaesb

PaccMmoTpenre TPUPOAbI KaK <«JAPYroro» CTal0 MHOSBJASThCS OTHOCHTENbHO
HEIaBHO B 3apy0Oe/KHOIT JIMTEPATyPe TIO TICUXOJOTUN. BbLIo MPeyioKeHo, 9TO 9KO0-
JIOTUYECKOE MOBEIECHIE MOKET ObITh PACCMOTPEHO KaK THII IIPOCOIUATBHOTO TIOBE-
nenns (Bamberg, Moser, 2007; Klein et al., 2022; Kollmuss, Agyeman, 2002).
[TouepKUBaETCst, YTO, XOTS TPAAUIIMOHHBIE MOJIEJN MTPOCOIUATIBHOTO OBEICHMSI
OPMEHTHPOBaHBI MIPEK/E BCETO Ha JIIOJAEi, MCCIe0BaHus B 00J1aCTH 9KOJIOTHYE-
CKOM TICUXOJIOTHH MOKa3bIBAIOT HEOOXOAUMOCTD BKIIOUEHUSI B OTH MOJIEJTH KIUBBIX
opranuamoB u puposs B 1iesiom (Nolan, Schultz, 2015).

B wactHOCTH, nccaenoBaHus B MeKCHKe MOKa3aiu CyHMIeCTBOBaHWME TECHON
B3aMMOCBSI3M MEJK/LY TTPOCOIMATBHBIM U 9KOJOTHYECKUM MMOBEJAEHUEM Y PECTIOH-
nentos (Corral-Verdugo et al., 2011; Tapia-Fonllem et al., 2013). ABrops! yTBEp-
JKJIAIOT, YTO YeJIOBEK, OPHMEHTHUPOBAHHBIA Ha OOIECTBEHHBIN mporpecc, Oyaer
coBepIIaTh JEUCTBYS, HAlpaBJICHHBIE W Ha OXPaHy OKPYsKaloOUleil Cpeibl, 1 Ha
6J1aro IpyTUX JIOE.

Kpome Toro, oT™MedaeTcst, 4To JIojiu, CKJIOHHbIE K TIPOCOIMAIBHOMY MTOBEIAEHHTO
(prosocial propensity), Takske IpeapacHoiOKeHbl COBEpINaTh AeHCTBUs, HAIlPaB-
sennble Ha 6aro puposst (Kaiser, Byrka, 2011). B gasbHeiitieii iuckyccun st
[IPOCOIMATIBHOTO TIOBEACHUs OYAeT HCIIOJb30BaH TEPMUH <ITPOCOIMATBHOCTb>
(prosociality) (Kislyakov et al., 2020).

J11s1 OLIeHKY IPOCOLUATIBHOCTH MOYKET ObITh UCII0JIb30BaH (hakTop «HecTHOCTD 1
CKpoMHOCTB> (honesty-humility) monemn HEXACO (Lee, Ashton, 2018). ITogobmbie
YEPTHI JIMYHOCTH TIOKA3bIBAIOT TOTOBHOCTH K COTPYAHUYECTBY U OECIPUCTPACTHOE,
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00BEKTUBHOE OTHOIIEHHE (CIPABEJIMBOCTD) B COIMATIBHBIX B3aUMOJAEHCTBUSX,
T. €. TIPEJIIIoJIaraeTcst Jiexkaliast B iX OCHoBe mpocolaabHocTh (Ashton, Lee, 2007;
Pfattheicher, B6hm, 2018). B cooTBeTcTBUM € Haeeil 0 TOM, YTO 9KOJOTHUECKOE
MOBeJIEHUE SIBJISIETCSI TUIIOM IIPOCOIMATIBHOTO MOBE/IEHUs], B XOJle MeTaaHam3a
(Soutter et al., 2020) Gbiia BbIsIBJIeHA MOJOKUTEIbHAS CBA3h «UecTHOCTH U
CKPOMHOCTH» C 9KOJIOTHYECKUM TOBe/ieHreM. Takast e CBsI3b OblIa MOKa3aHa U B
Apyrux anajmorndnbix uccienoBanusx (Neaman et al, 2023; Otto et al., 2021).
Bwmecte ¢ TeMm, dakTop «HecTHOCTh U CKPOMHOCTB» Tpe/IcKa3al 3HAYUMOCTD [Tt
JIIOJIel 9KOJIOTMYECKUX aCleKTOB pasindyHbix npoaykros (Palomo-Vélez et al.,
2021).

OrMeuaercs, YTO HMIIATUS — YePTa JUYHOCTH, KOTOPAs UTPAET KIIOYEBYIO POJTh
B (hopmupoBanum npocormanbHoro nosegenusa (Batson, 2011). Oxnako BaxHO
n06aBUTh, YTO WHAMBUIYATbHBIE PA3IMUUsA B IMIATUU TAKKe IMOJOKHUTETHHO
BJIMSIIOT Ha aKojiorndeckoe noseaenne (Geiger, Keller, 2018; Neaman et al., 2022;
Pfattheicher et al., 2016). Onmpasich Ha KIacCUYeCKUI MOCTYJIAT COUATBHOMN TICH-
XOJIOTHH, CBSI3BIBAIOIINI dMIIaTHIO 1 aiabsTpynsm (Batson et al., 1991; Cialdini et al.,
1997), HeKOoTOpBIe UCCIeIOBATENN YTBEPKAAIOT, YTO OIMIIATU SIBISETCS KI0UEBOM
4epTOl JIMYHOCTH, Ha KOTOPOIl Oa3MpyeTcsl 9KOJIOMMUYECKOe MOBEIEHUE, TTOITOMY
[PEJIJIATAeTCST BBECTH JIOTIOJTHUTEbHbBIN TIOCTYJIAT, CBSI3bIBAIOIIUI AMIIATUIO U 9KO-
goruam (Brown et al., 2019).

Bosnukaer Borpoc: B yeM IMpUYMHA PA3TUIHON HATIPABICHHOCTH TTPOCOITUAIb-
HOCTH, T.€. IOYEMY Y HEKOTOPbIX MHIUBU/YYMOB IIPOCOIUATLHOCTD IIPOSIBJISIETCS B
BUJIE [IEWCTBUIT, HATIPABJIEHHBIX Ha 6JIar0 IPYTUX JIO/E, B TO BPEMS KaK Y IPYTUX
WHAUBUIYYMOB — KaK JIEMCTBUS IO OXPaHe OKpYsKafoleil cpenbl? Bolio mpemmno-
JIOJKEHO, YTO Pas3jiMuHasi HAIPABJIEHHOCTH MPOCOIMATIBHOCTH 3aBUCUT OT CTEIIEeHU
CBSI3M MHIUBHU/LyyMa C TIPUPOJION 1 ¢ apyrumu joabmu (Neaman et al., 2021; Otto
etal., 2021).

Cas3b ¢ mpupomoii (connection to nature win connectedness to nature) MOKeT
OBITH OTpe/esieHa KaK CTelleHb SMOIMOHAIBHON CBSI3W C MPHUPOIAHBIM MUPOM U
naentuduranuu ¢ npuponoii (Tanja Dijkstra et al., 2019). ta KonIemnIws OXBa-
TBIBACT PA3JIMYHbIE ACIIEKTHl B3AMMOOTHOIICHUH YeJI0BEKA C TIPUPOHBIM MUPOM,
BKJIIOYAs YYBCTBO MpUHAAIeKHOCTU K HeMy (Mayer, Frantz, 2004), ayBcTBO pazo-
CTH ¥ 3CTETUYECKOTO YIOBOJIBCTBUS MTPU B3amMoIeiicTBuu ¢ npupozoii (Haprosa-
Bouasep, Myxoprosa, 2020) u uysctBo 6s3ocTi K ipupoe (Otto, Pensini, 2017).
B cBoio ouepenp, ¢Bs3b ¢ APyruMHE JoabMu (connection to humans) MoxKeT ObITh
oTipejieJieHa KaK CTeleHb SMOIMOHAIBHON CBSI3U C JIPYTUMU JIIOJIbMU W UJCHTU(DU-
karus ¢ Humu (Lee et al., 2015; McFarland et al., 2012).

Takum 00pa3oM, B 3aBUCUMOCTHU OT CBSI3U C JIPYTUMHE JIFOJbMU UJIH C TPUPOOIT
[POCOINATILHOCTDh HHIMBULYYMa OPHEHTHPOBAaHA Ha ONPe/IeJIeHHY0 00J1acTh MPOo-
COIMAIBHOTO TTOBEIEHUST 1 TPOSBIISETCS KaK AedCTBY, HallpaBJIeHHble Ha OJaro
NIPYTUX JIOJIeH, NN AeHCTBUS, CBSI3aHHBIE ¢ OXPAHOU OKpYsKatollell cpeibl (PUCY-
Hok 1) (Angelis, Pensini, 2023; Duong, Pensini, 2023).
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Pucynox 1
Teopernyeckast MO/Ie] b Ha OCHOBE 0030pa 3apy0esKHOM JMTEPATyPbI 110 IKOJIOTUYECKOH TICUX0JI0-
ruu (Angelis, Pensini, 2023; Duong, Pensini, 2023; Neaman et al., 2021; Otto et al., 2021):
NPOCONUANBHOCTD MH/IMBU/Ly yMa NPOSIBJISETCS B BUJIE EHCTBHUIL 0 OXpaHe OKPysKalomel cpebl
yepes CBA3b C MPHPOIOI WM KaK JAeHCTBHS, HapaBJIeHHbIe Ha 6Jaro APyrux, MOCPEICTBOM CBS3H

¢ IPYTHMU JIIOAbMU

JlefcTBYS 1O OXpaHe
OKpYKarouiei cpest

Cas3b ¢ mpuponoi

IIpoconuansHOCTh

JleiicTBus Ha Graro
JIPYTHX JIFOeH

Cas3b ¢ ApyruMu
JTIFOIBMH

MeTtobI

Memodoaozuueckuii nooxoo

B uccieoBanyu UCToOIb3yeTcsl OJIHOMEPHAS KA JIJIST OIEHKH KOJIOTHYe-
CKOTO TIOBEJIEH U, BKJIIOYAIOIIAS IEHCTBUS PA3HOM CIOKHOCTHU, OT JIETKUX JI0 TPY/I-
mbix (Kaiser, Wilson, 2004). IIIkaia 0CHOBBIBA€TCSI HA MATEMATHUECKONU MOIEJIH
Pamra (Rasch, 1960) — omHoil 13 Moesiell COBpeMEeHHOI TEOPUHU TECTOB, KOTOPast
npuMeHsieTcsi B pa3imunbix obsmactsix Hayku (Aryadoust et al., 2021; Dabaghi et
al., 2020; Linacre, 2022; Ockey, 2022).

B manHoii Mosiesin GaJLibl pecrioHIeHToB Tpeobpasyiorest B oruthl (Bond, Fox,
2007). TTogobHOE mpeobpaszoBaHue HAIPABJIECHO Ha TO, YTOObI yOpaTh U3 OIEHKU
TECTUPYEMOTO 3aBUCUMOCTH OT TPYJHOCTHU TIOBE/IEHUST U U3 TPYIHOCTHU TIOBE/IEHUST
yOpaTh 3aBUCUMOCTD OT KOHKPeTHON BbIOOpKH ucibiTyembix (Ibid.), Takum o6pa-
30M, TPYJIHOCTb NIKAJIbl U BBIPAKEHHOCTh U3MEPSIEMOTO CBOKCTBA Y PECIIOH/IEHTA
He 3aBUCST APYT OT Apyra. Mcxomst u3 atoro, nikasa Kaiizepa n Yuicona o6beKTB-
HO OTIEHUBAET CTENEHb BBIPAKEHHOCTH 9KOJOTHYECKOTO TIOBEIEHUST Y PECIIOHIEH-
toB (Kaiser, Wilson, 2004).

CuretoBaTesIbHO, MOZIESh Parra MOKeT TPUMEHSIThCST He TOJIBKO IS OTEeHKN
9KOJIOTHYECKOTO MOBEIEHNUsT, HO ¥ JIJist olleHKu mpocormasibioro (Neaman et al.,

2021; Neaman et al., 2023; Neaman et al., 2018; Otto et al., 2021).
IIpouedypa uccredosarnus

Boi6opka nccienoBanus cocrasuiia 841 pecrionenta. Ilogpobmble conmuaabHO-
neMorpaduuecKkue XapakTePUCTUKKM PECIOHIEHTOB IIpeAcTaBaeHbl B Tabaune 1.
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Tabauya 1
ConuanbHo-1emMorpaduueckie XxapaKTepuCTUKH PECIOH/IEHTOB

Cpejtiee * cTanjapTHOe OTKJIOHEHMe 31+14
Bospacr, ser

Wurepsan 16-80

Kencknit 72
IIox, % —

My:xcxoit 28

Oyenb BbICOKMH

Boicoxuit 8
Cemeiinblii 10X0 "

floxon o Cpemamit 64

B HOCJIeHHE TOIbI, %

Hwuxe cpemnero 21

Husknii

HeokonuenHoe cpenmee

Cpemree (M1 MIKOJIBHUK ) 5
OGpasoBanue, % Cpennee Texunyeckoe (MM CTYICHT KOJLIE/KaA)

Beicmee (nm ctyieHT yHUBepcuTeTa) 52

Marwuctp nim yueHast CTerienb (MM COMCKATEb) 39

Poccua 89
Ipaskmancreo, % Kazaxcran 2

Ilpyroe (< 1% xasmoe) 9

HpumeuaHue. [Iannhle, BbIPpa’KE€HHbIE B IIPOIEHTAX, COOTBETCTBYIOT IIPOIIEHTY [['clIIIIOﬁ KaTeropumn
nepeMeHHoﬁ oT 06Luero qucJia peCrnoH/IeHTOoB.

Jlanubie cobpanbl Ha omuaiiH-mIatdopme. MccmenoBanue ObLIO 3asBJIEHO Kak
[OCBSIIIIEHHOE BOIPOCAM HKOJIOTHYECKOTO MOBEJICHUSs, yyacThue ObljIo 106pOBOJIb-
HbIM (PECIIOH/IEHTBI IaBaJIi CBOE COIJIACHUE, C/IEJIaB OTMETKY B COOTBETCTBYIOIIE
rpace). st oreHkn geiictBuii Ha 6Jaro APYrUX Jojeil Obla MCIIOJb30BaHa
ImKajga caMoolieHKu aibrpyusma (Self-Report Altruism Scale; Rushton et al., 1981),
a I OTeHKW MeWCTBUI MO OXpaHe OKPYy:Kalollel cpeapl — mrkasa Katizepa n
Yuicona.

B 1ies1s1x (hopMyIMPOBKH BOIIPOCOB HA PYCCKOM SI3bIKE OBLIN IIPOBEIEHBI HHTEP-
BbIO C 9KCIIEPTAMU-9KOJIOTaMK. BblTa ocTaBiena 3a/1aua BKIIOUNTD B IIKAJIbBI JIeii-
CTBUSI Pa3HOM CJIOKHOCTH, OT JIETKUX JI0 TPYAHBIX, YTO SIBJSETCS 00sI3aTeIbHBIM
yeaosuem mozesu Pamra (Bond, Fox, 2007).

Yro6bl rapaHTUPOBATh, YTO KaskAash U3 WCIOJIb3YEMbIX IKaJ U3MEPSIeT OMH
KOHCTPYKT, Obla OIleHEeHa OJHOMEPHOCTh Kak10il ImKaibl. Ilo ompemesreHuo
AMEPHUKAHCKON MCUXOJIOTHYECKOM aCCOIUATINN, OJJHOMEPHOCTh — KAueCTBO U3Me-
pEHUST OT/EJbHOTO KOHCTPYKTA, UJIW MPU3HAKA, WJIM XapaKTepUCTUKu. Ipyrumu
CJIOBAMH, OTHOMEPHAS TKaJIa COJIEPKUT BOIPOCHI, OTHOCSTITECS TOJBKO K OTHOMY
akTopy, nsmepenue xoroporo siisiercs 1enbio (APA, 2018). /L onenku oxHO-
MepHOcTH Mozesu Pama Obll TIPOBEIEH aHAIN3 110 METO/IY TJIABHBIX KOMITOHEHT
(principal component analysis, PCA) ¢ Mcmonb3oBanneM OCTaTKOB Mojienn Parma
(Brentani, Golia, 2007).
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Pe3yabraTsl

Xapaxmepucmuxu wxan

Vcnosb3yemble MIKaJbl Ha PYCCKOM SI3bIKE TIPeCTaBIeHbl B Tabiuiax 2 u 3.
[TosrydeHHbIE KAl COOTBETCTBYIOT TpeOOBaHUIO Mojiesin Paia u comep:kar jeii-
CTBUSI Pa3HOM CJOKHOCTH: JieTKue U TpyaHble (eM. Tabauisl 2 u 3). OrMevaercs,
9TO JIFO/H, 00JIA/IATOIINE BBICOKO 9KOJOTMIECKON MOTHBAINE, OY/IyT BOBIEKATHCST

Tabruya 2
IlIkana oueHky aeidcTBuil Ha GJaaro APYrux Joaen
N Aciicrane coomercrma| Achormun
62 | [TogBoky HE3HAKOMBIX HA CBOEI MalIliTHe 0.79 1.97
58 | Cmaio KpoBb 1.00 1.95
64 | Ilokymaio ToBapbl Ha 6JIarOTBOPUTEIBHBIX PACTIPOIaKaX 0.87 1.60
57 | CocTo1o BOIIOHTEPOM B O1arOTBOPUTEIBHON OpraHusalim 1.03 1.55
55 | ITo npoch6Ge He3HAKOMBIX BBIPYYAIO MX JeHbTaMu 0.91 1.32
53 | ITo mpochhe HEBHAKOMBIX PA3MEHUBAIO UM JICHBTH 0.94 1.08
54 | KeprByIo JIeHbTH Ha 6JIarOTBOPUTENBHOCTD 0.94 0.69
51 | IToMoraio He3HAKOMBIM JIIOJISIM 3aBECTH MAIIUHY € TOJKAYa 1.09 0.54
59 | ITomoraio He3HAKOMBIM JIIO/ISIM JIOHECTH Bellin (YeMOJIAHbI, CYMKU U T.]1.) 0.83 0.52
56 | Kepryio nuiy u oy Ha 61aroTBOPUTENLHOCTD 0.95 0.49
68 | Crapaioch yTemuTh HE3HAKOMOTO YeJTOBEKaA, €CJIU OH TIaveT 0.98 0.25
65 | OmKasvieaio 6 NOMOUU HESHAKOMbIM 1.28 —0.49
61 IIpomyckaio Briepes; He3HAKOMBIX (B OU€peay U T.I1.) /UK yCTYIIAI0 0.89 ~0.53
Ha JI0POTe APYTUM aBTOMOOIIISM
66 I{He(;\;:rﬂa:;) (l)-I:;HaKOMbIM (HanpuMmep, MOKUJION JKEeHIIUHE) TIepeiT 0.81 095
70 | Henopupyio npocovl KO MHe cO CMOPOHbL HESHAKOMBIX JH00eU HA YIuue 1.21 —1.12
69 | Ilomoraio HE3HAKOMOMY YeJIOBEKY, YIIaBIIeMy Ha YJIHIle 0.91 —1.25
67 | Yerynaio cBoe MeCTO B 0OIIECTBEHHOM TPAHCIIOPTE HE3HAKOMBIM JIIO/ISIM 0.90 —1.47
60 | OcramaBimBaio u(T 1 TPUAEPSKUBAIO IBEPH /IS HE3HAKOMBIX 0.89 —1.54
63 | Bospaiaio kaccupy JUIIHIOO Clauy 1.08 —2.01
52 | Ilo npocbhe HE3HAKOMBIX TIOKA3bIBAIO UM JIOPOTY 0.86 —2.61

prueuauue. 31ech u gajee IIYHKTbI, BblJI€JICHHbIE KYPCHUBOM, 00603HAYAIOT HEraTUBHO C(bOpMyJII/I-

POBaHHOE TOBE/CHUE; NX 6as1Ibl ObLIN WHBEPTUPOBAHDI /IJI aHaIU3a. CJ105KHOCTD JEHCTBUS BbIpa’kaeT-

Cs1 B JIOFUTAX — OCHOBHBIX eJMHUIIAX Mozesn Parra. Cpez[Hee 3Ha4yeHue paclpejesieHns OLEHOK PaBHO

HYJIEBOMY JIOTUTY. CTaH[[apTHOG OTKJIOHEHUE paclipe/leJIeHNsA PaBHO O/THOMY JIOTUTY. bBoubiee 3naue-

HUE JIOTUTa yKa3bIBa€T Ha 6OJII)IJ_IyIO CJIOKHOCTD JICHCTBUS B COOTBeTCTByIOmefI mkazue. 1 Hao6op0T,

MeHblllee 3Ha4eHre JIOTUTa YKa3blBA€T Ha MEHbIIYIO CJI0KHOCTb JIeNiCTBUS B COOTBeTCTByIOI_[IteI IIKaJe.
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Tabnuya 3
IlIxana oueHKH JeiicTBUIL IO OXpaHe OKpYsKalomleil cpebl
. Hupexc Cro:kHOCTD
N JleiicTBue . .
COOTBETCTBUS | JeHCTBUS
Vcroib30BaHHOE MACTIO JUIST SKAPKU COOMPAIO 1 C/IAI0 B IPHEMHBII
37 JBLRAP PAIO T A0 B 1P 0.99 3.25
ITyHKT
31 | Y MeHs ecThb coJiHeuHble OaTapen JJIs TIPOUM3BO/ICTBA JIEKTPOIHEPTUH 0.97 3.07
€JI1A10 JICHEKHBIE B3HOCHI B OPTAHU3AIINY 110 3AlITe OKPY>Kaolei
38 | Alenaio prasusail HIUITE OKpYARAIONL 097 1.90
cpeibl
27 | CocToio B OpraHusaliy Mo 3aiuTe OKPysKaoleil cpe/ibt 091 1.65
17 | Boiksrouato otorienne, yXoJist U3 IoMa J1oJibiine yem Ha 1 gac 0.98 1.37
12 | BeibpachiBaio aioMuHEEBble GAaHKU B MYCOP 0.95 1.19
13 | BoiOpacsiBaio KapToH,/yaKOBOYHbIE MATEPHAJIBI B MYCOP 0.92 1.15
3 ITokymaio HAUTKY B OZTHOPA30BOil Tape (IIIACTUKOBOM, METAJLTIYC- 103 (11
CKOIT) . .
40 TTocemao Jekium 1o oXpaHe OKpyKalolieii cpeibl, 4ToObI Beeria ObITh 093 109
B Kypce coObITHIT ’ ’
39 TTokymaro MPOYKTHI OITOM (PHC, JIATIILY, OPEXH, GOOBI U T. /1.) 1 B 1.00 105
COOCTBEHHYTO Tapy ’ '
23 3nMOIl BKITIOYAI0 OTOTIIEHNE HA TAKYIO TEMIIEPATYPY, YTOOBI HE MPIXO- 199 071
JINJIOCH HAZIEBATh CBUTEP W KODTY ’ '
Komroctupyio oprannyeckie OTX0/Ibl, IpeBpaliias nX B OpraHnveckue
26 pyioop AR HPEBPatit P 0.93 0.64
yao6penust
14 | IToxynato HamUTKX B MHOTOPA30BOIi Tape 0.91 0.59
11 | Ormpasisiio B nepepaboTKy ¥ IIOBTOPHO MCIIOJAB3YIO CTEKJISHHYIO Tapy 0.81 0.59
10 | Ortnpasiistio B epepaboTKy U HOBTOPHO MCIIOJB3YIO cTapyo Oymary 0.80 0.45
34 BoiikoTHpyio KOMIIaHUK ¢ TII0XO¥H peryTainuei B 061acTH 0OXpaHbl 0.95 0.41
OKPY:KAIOIIEN Cpe/bl ' ’
5 BpIk104aio Bojty B /Iyliie BO BpeMst HAMBIMBAHIS U CHOBA BKJIIOYAIO 0.98 0.36
1711 OIIOJIACKMBAHUST ’ :
9 TTokymaio Hatypasbible/aKOIPOLYKTbI/TOBAPbI (HAIIPUMED, MOIOIINE 0.98 0.29
CPeJICTBA, MIAMITYHU U T.JI.) ’ :
35 Jlobupaioch Ha paboTy/yuedy Ha aBTOMOOUIIE COBMECTHO C JAPYTHUMU 195 0.29
JIIOIbMI : :
16 |Ornpasisiio B nepepaboTKy 1 IIOBTOPHO UCIIOJIB3YIO IJIACTUKOBYIO Tapy 0.82 0.25
39 TIpou3BosKY /BbIPAIINBAIO COOCTBEHHBIE OPTAHUYECKIE TPOLYKTHI 114 093
(¢pyxThl/0OBOIIH, M€JI, MOJIOKO, CBIP U T.JL.) ’ '
Pacxoj TormBa y Mmoero B.BTOI\IO6I/IJ19[ Ha 1IpeBbilIacT 75 JIMTPOB Ha
36 . Y P P 1.16 0.23
100 xm
20 |/lesast HOKYIKHK, BBIOUPAIO 9KOJOTHYECKH YUCTBIE TIPOLYKTHI 0.97 0.10
7 |Ilokymnaio ToBapbl B MHOTOPa3oBOil yIIaKOBKe 0.85 0.08
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Tabauya 3 (okonuanue)

. Hupexc Cro:kHOCTD

N JleiicTBue .

COOTBETCTBHS | JefCTBHS

18 | [IpeamounTaio MoKymnaTh TOJbKO C€30HHbIE (DPYKTHI/OBOIIN 1.01 —0.24

15 Crapaioch yJIyulIUTh OTHOIIEHHE POJICTBEHHUKOB/APY3eil K OKPYKaio- 0.83 041
1ieii cpezie . .
19 | BmecTo my1a npeqnoynTaio NpuHIMATD BAHHY 1.22 —0.48
33 | BeiOpachiBaro nCHomb30BaHHbIE HaTaPEHKH B MyCOD 0.97 —0.57
25 | He BBIKJIIOYAIO BOLY, KOT/Ia YKIILY 3yObI 0.98 —0.67
6 | lHTepecyioch sKOJIOrnYecKuMI ipodeMaMu 0.83 —0.73
29 |Toesnku 1o crpate Gosee yem Ha 500 KM coBepIIIaio Ha camoJieTe 1.23 —0.82
8 OrrpasJisisich 3a TOKyIKamit, 6epy ¢ co6oit coGCTBeHHbIE 0.86 —090
MHOTOPa30BbIe CYMKH/TIAKeTbI ’ ’

9 ITepeaBuraoch Mo ropo/y Ha 00IIeCTBEHHOM TPAHCIIOPTE, 110 110
BEJIOCHUTIE/Ie MJIN TIEIITKOM ’ ’

{ BbIKIII0YAI0 TEIEBU30P, KOMIIBIOTED U APYTHE BIEKTPOIPUGOPBI, KOT/Ia 101 14
MMU He 110JIb3YIOCh ’ '

4 | Hakanmsaio Gestbe /10 MOJHOMN 3arPy3KN CTHPATBHON MAIIHHBI 1.03 —1.31
22 | ITosb3y10ch MHOTOPA30BbIMU CYMKAMMU /11 HOKYIIOK 0.90 —1.56
28 | ExxenHeBHO MEHSIO MCIIOIb30BaHHbBIE TIOJI0TEHIIA 1.08 —2.35
21 | OramimBaio 10M IpOBaMu,/yTieM 1.09 —2.71
24 | TIo/1b3yI0Ch BJIEKTPUYECKON CYIIUIIKON /15T GEJibst KPYTIIBIN O/ 1.07 —2.79
30 |Ha nukHHKe cTapaioch He OCTaBJIATH 3a COOOI HUKAKOTO Mycopa 0.92 —4.29

HE TOJIBKO B JIETKKE, HO M B CJIOJKHBIE JICHCTBUS, a JTII0AN ¢ GoJiee HU3KOI 9KOIOTH-
4ecKOl MOTHBAIlUE TPeANoUTyT Jerkue aeicTBus. Takum 00pasoM, CTaHOBITCS
OUYEBUIHBIMU PA3JINYUS KAaK MEXKJY JIOJbMU C Pa3HBIM YPOBHEM 3KOJOTHYECKOI
MOTHUBAIIMU, TAK U MEKLY JAeHcTBUsIMU pasHoii cioskHocTh (Gatersleben, 2019).

XapaKkTepuCTUKHU MIKAJ, UCIOJIb3YyEeMbIX B JAHHOM UCCJIEI0BAHIH, TIPE/ICTABIIe-
Hbl B Tabsmiie 4. B mogenn Paina nngexkc coorserctust (infit mean square) mosBo-
JIgeT OTeHUTDb, HACKOJBKO 3(D(HEeKTUBHO KaKIbIH BOIIPOC TIKAJIBI (DYHKITHOHUPYET
B OIIEHKE MCCJIElyeMOro KOHCTPYKTa. BepxHee 3HaueHue WHIEKCA COOTBETCTBUS
1.2 cuwmraerca xopommum, 3Hadenus ot 1.2 no 1.3 cumraiorca mpUeMJIeMbIMU
(Wright et al., 1994). [I;1a obenx 1mKasl, NCIOJb3YeMbIX B JaHHOM HCCJIe[0BAHNH,
ObLIN TIOJIYyY€EHBl XOPOIINE WHIECKCHI COOTBETCTBUS JJISI KaKIOTO OTAETbHOTO
Borpoca (cM. Tabauibl 2 1 3), 9TO BO3MOKHO TOJBKO B CIyYae PeJeBaHTHOCTH
KaKJI0TO M3 IEUCTBUI 1711 POCCUMCKOTO KOHTEKCTA.

B cBoto ouepenn, B Moziesi Pala HaJiesKHOCTD MIKaIbl KOHIIENTYaJbHO GJIM3Ka
koadurmenty anbha Kponbaxa, mpudeM deM Bbillle ee 3HAYEHKE, TEM JIyYIIle.
3uavenus Hagexnoctu Boire 0.7 cunrtaiorcst xopomumu (Bond, Fox, 2007). T
obenx IIKaJ, UCIOAb3yeMbIX B JaHHOM MCCJIeJ0BaHUM, OblIa MOJyYeHa BbICOKas
HAJIESKHOCTD (CM. TabsuiLy 4).
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Tabruya 4
XapaKTepnchn HIKaJ, UCII0JIb3yEMbIX B JITAHHOM UCCJIEJOBAaHUN
KosmuecTBo KoianuectBo
HNurepBan | HapeskHocth
IIkamna AT KA BOINIPOCOB BOINIPOCOB

c1.2<MS<1.3 cMS>1.3
Hleiictsus no oxpane | _y g7 79 0.79 4 0
OKPY:KaIOIIEN cpe/ibl
Jleitcrsis na Graro —4.61-3.62 0.78 2 0
JIPYTUX JIIOfen

Wcxonst w3 kputepues, npemnoxkentbix B pabore @umepa (Fisher, 2007),
IIKaJa SABJISETCS OJIHOMEPHOM, Korjga OCTaTKU Mojeau Paia oObsSCHAIOT MeHee
15% pucrnepcun B aHa/M3e MO METO/Y TJIABHBIX KOMIIOHEHT. B craructudyeckom
aHAJIN3€e OCTATKU SIBJISIIOTCS PA3IMYMSAMU MEKIY (DaKTHYeCKUMU 3HAYCHUSIMU W
IIPOTHO3UPYEMBIMHU 3HAYEHUSIMU (B COOTBETCTBUU C MOJIeNbIo Paria).

B cirydae mkaibl 9KOJIOTHYECKOTO TIOBEIeHUsT OCTaTKK Mozesu Paira o0 bsicHY-
au 7.5% nuctiepcuu, motajas B KaTeropuio «xopotnos» (5—10%) cormacHo kpute-
pusim, ipeioxkenHbiM Duiepom (Ibid.). Ito o3Havaer, 4To ocTaTKU HE COEPIKAT
KaKUX-JTM00 CYIECTBEHHBIX IOMOJIHUTENBHBIX ACIIEKTOB, TTOMHUMO OCHOBHOTO KOH-
CTpyKTa. AHATOTHYHBIM 0OPA30M TIO TIKaJIe MPOCOIMATHHOTO MOBEIEHHS OCTATKU
mozesu Parra o0bsicinim 8.0% aucrepcuu. TakuM 00pasoM, IIKaJIbl, HCIIOJIb3ye-
Mbl€ B JIAaHHOM HCCJIeJOBAHUY, SIBJISIIOTCS OJJHOMEPHBIMHU.

Bausinue coyuanvno-oemozpapuueckux xapaxmepucmur pecnoH0eHmog

BospacT pecnionzieHTOB 0OKa3as MOJOKNATETbHBIN a(PdeKT HAa UX IeHCTBUSA 110
oxpame okpyskatwomieil cpeapl (r = 0.21, p < 0.001, Tabauia 5), YTO COOTBETCTBYET
BBIBOJIAM HCCJIEOBAHUI, B KOTOPBIX TaKKe ITOKa3aHa IOJOKUTEIbHAsT CBSI3b
MESKY HKOJOTMYECKHM TIOBeJeHneM U BodpactoM pecnonzenTos (Baierl et al.,
2022; Otto, Kaiser, 2014). /Ipyrumu cjioBamMH, 9KOJIOTUYECKOE TIOBE/IEHUE JIIOJIei
yJydinaeTcs: B Tederue xKuzau. O[HAKO BIUSIHIE BO3PACTA JIIO/IEN Ha UX IIPOCOIHU-
asibHOe TI0BejieHne ObLIO cTaTUCTHYeCK HesHaunMbiM (p > 0.05, Tabauia 5). 1o
COOTBETCTBYET BBIBOJIaM O TOM, UTO BO3PACT PECIIOHIEHTOB HE BJIUSIET Ha JIeHCTBUSI,
HarpaBJieHHbIe Ha Osaro apyrux mogaeir (Wenner, Randall, 2016).

Y skentmt 6oJiee BHICOKHIA OaJlT ITPpU OIEHKe JIeHCTBUI 110 OXpaHe OKPYKaIoIei
Cpenbl IO cpaBHeHWIO ¢ My:kumHamu (kputepnii Kpackema—Yomnuca, p < 0.001,
tabjnia 6), uTo coriacyercs ¢ BBIBOJAMHU, MOJYYEHHBIMU B IPYIUX aHAJIOTMYHBIX
uccaenosanusx (Desrochers et al., 2019; Zelezny et al., 2000).

OmHaxo BAMSHIE TTOJIa PECITOHCHTOB Ha WX MPOCOIHATbHOE MOBEACHIE OBIIO
CTATUCTUYECKU HE3HAYMMBIM (CM. Tabsuiry 6), YTO COOTBETCTBYET JIAHHBIM JIPYTUX
HCCIIeI0BaHMIA, TOKA3bIBAIOIIIX, YTO JKEHIIUHBI U MY;KYUHBI, KaK TIPABIIIO, B 00JIb-
IIMHCTBE CJIyYaeB C OJMHAKOBON BEPOSITHOCTBIO TIOMOTQ/IM HE3HAKOMBIM JIIOISIM
(Nielson et al., 2017). ITpu 9TOM BasKHO OTMETHT, YTO IKAJIa, UCIIOJIb3yeMast B IAHHOM
UCCIIEIOBAaHUH JIJIS OLIEHKHU JeHCTBUI Ha GJ1aro APyrux Jiojei, Oblia OpueHTHpOBaHa
Ha TIOMOIIlb HE3HAKOMBIM JIIOJSIM. B 3TOM acriekte pe3ysibraThl JaHHON pabOThI
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Tabnuya 5

Koppensuu IIupcona Mesky uccieryeMpIMU IiepeMeHHbIMH

Ilepemennas Boapacr Cemeiimbiit Oo6pazoBaHue Aciicraus nouoxpaHe
JIOXOJ OKpYy:>Kalomieii cpe/sl
CemeiiHblil 10X0/1 H3 -
0.34%**

O6pasosanmue [0.27, 0.40] H3 -
JlelicTBus 110 OXpane 0.21%%* s 0.13*** B
OKPY’KaIOIleli CPeIbl [0.14, 0.27] [0.06, 0.20]
JleficTBug Ha Os1aro - s 0.15%** 0.35%**
NIPYTHX Jo/Iei [0.06, 0.20] [0.29, 0.41]

IIpumeuanue. 3nadenist B KBJIPATHBIX CKOOKAX TTOKA3bIBAIOT 95%-HBIH JI0BEPUTETbHBII HHTEPBA

JUTS K101 koppessiiinn. *** p < 0.001, H3 — cTaTUCTUYECKN HE3HAUUMO.

Tabruya 6

BimsiHue mosia pecrioH/IEeHTOB Ha IEHCTBHS M0 OXPaHe OKPY Kalouieil cpeibl U AeiiCTBUS

Ha 6J1aro Apyrux Jozei

O L e e e o
(Mennana) (—0.74)* (—0.22)*
My:kckoit Wurepsan —-1.3-13 —3.62-3.62
M £ SD —0.62 £ 1.44 —0.21 £ 0.86
(Mepnnana) (—0.83)* (0.02)"
Kenckmii WurepBan —-1.3-1.3 —3.62-3.62
M £ SD —0.78 £ 1.38 0.04 +0.91

IIpumeuanue. Pasubie OYKBbI B CTOJIOIE YKA3bIBAIOT HA CTATUCTHYECKH 3HAYMMBIE Pa3JIMUMsI
MEXIy MykunmHamu u skenmunamu (kputepuii Kpackena—Yoiumca, p < 0.001). Béubiee snauenue
JIOTUTA YKa3bIBaeT Ha OoJiee BLICOKUIT OAJLI B COOTBETCTBYIOMIEH mKase. 11 Ha060poT, MemHbliee 3Hade-
HIIe JIOTUTA YKA3bIBAeT Ha OoJlee HUSKUIL HAJlT B COOTBETCTBYIOMIEH MIKaIe.

TaKKe COTJIACYIOTCS C JIPYTUMH UCCJIEJI0OBAHUSAMU, B KOTOPBIX MOJI PECTIOHIEHTOB
He OKa3bIBAJI CTATUCTUYECKN 3HAYUMBIX (P (hEKTOB Ha KeJaHue TTOMOYb He3HAKO-
mbiM Jriozsim (Monk-Turner et al., 2002).

YpoBeHb 00pa3zoBaHust PECHOHICHTOB OKa3aJl TOJOKUTENbHOE BIUSHIE Ha UX
JefCTBHS 110 OXpaHe oKpyskatomieil cpeast (= 0.13, p < 0.001, Tabsmia 5) u aeii-
crBus Ha Osaro apyrux Jogeil (r = 0.15, p < 0.001, tabauia 5). DTu pe3y/IbTaThl
corsacytorest ¢ BeiBogamu o63opa (Bekkers, 2004): sroau ¢ 6oJiee BHICOKMM yPOB-
HeM 00pa3oBaHWEM dalle JeMOHCTPUPYIOT MIMPOKUN CHEKTP MPOCOIMATBHOTO
HOBe/IeH s, 4eM MayiooOpasoBaHHble. Pe3ysibraThl TaHHOTO MCCIEA0BAHUS TaKKe
COOTHOCSITCS ¢ BbIBOZIaMu Apyrux pabot (Meyer, 2015; Wang et al., 2023).
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PesyibraThl MCCIeM0BaHNs 3aBUCUMOCTH BBIOOPA PECITOHIEHTAMH BH/IA TPAHC-
TTOPTa OT YPOBHS /IOX0/a TTOKA3aJ/I1, YTO BBICOKMH YPOBEHD J0X0/Ia OTPUIIATEIBHO
BJIMSIET Ha BHIOOP 0OIIECTBEHHOTO TPAHCIIOPTA, BEJIOCUTIEA [IJIsT TIEPEIBYKEHUST 110
ropoxy (r= 0.15, p <0.001). [Ipyrumu cioBamMu, B IaHHON BHIOOPKE PECTIOHICHTBI
¢ 6oJiee BBICOKMM YPOBHEM 0XO/Ia MEPEABUTAICH 1O TOPOJIE HA JIMYHOM aBTOMO-
6usie, 9TO cOOTBETCTBYET BhiBozaM paboTel Otto m kosuter (Otto et al., 2016).
AnamornyHbiM 06pa30M YPOBEHDb CEMEIHOTO 0XO/a OKa3ajl TOJOKUTETbHOE
BJIMsSIHUE Ha MPUOOPETeHHe W YCTAHOBKY B JIOME€ COJIHEYHBIX Oarapeil [ist 1mpo-
u3Bo/cTBa astekTposteprn (7= 0.12, p < 0.001), T.e. TOJBKO pecroHgaeHTbI ¢ GoJiee
BBICOKHUM YPOBHEM JI0XO/Ia MOTJIN TpruoGpectu Takue Gatapen. Takum oOpasom, B
Oyaymux uccaenoBanusix B Poccun peKoMeHIyeTcst yAauTh 3TH iBa AeHCTBUS 13
IPEUIOKEHHON MIKAJIbI JJIs1 OIEHKH 9KOJOTMYeCKOro moBeaeHust (cM. tabuuity 3).

s npyrux geficTBuii 1o oXpaHe OKpysKaloniell cpe/ibl BIUSHUE YPOBHS ceMel-
HOTO JI0X0/1a ObLJIO CTATUCTUYECKU He3HAunMBIM (p > 0.05). DTO M03BOJISET MTpEjl-
MOJIOKUTH, UTO PECHOH/ICHTHI JAAHHOTO WMCCJEAOBAHUS COBEPIIAJIN ACHCTBUS Ha
6J1aro PUPO/IbI HE M3-3a IKOHOMUK JIUYHBIX (DMHAHCOBBIX CPEJICTB, a KaK Pe3yJib-
TaT MOTHMBAI[MM OXPaHATh OKpysxKamoiryio cpemny (Schultz et al., 2000). Takske
Ba)KHO OTMETHUTH, YTO BJIUSTHUE YPOBHSI CEMENHOTO 0X0/a OBLIO CTATUCTUYECKU
He3naunMbiM (p > 0.05) B cirydae JeiicTBUI, HATPABJEHHBIX HA OJATO IPYTHX
JIOfIEHi, 4TO coTyacyeTcst ¢ BhiBogaMu Apyrux pador (Andreoni et al., 2021).

Css3b Meofcay IKOJI0ZUHUECKUM U NPOCOUUATIDHBIM nogedenuem

B Harreii BBIGOPKE CBSA3b MEKLY 9KOJTOTHIECKUM ¥ TIPOCOTIUATLHBIM TIOBEIEHN-
eM pPeCIoHIeHTOB Oblia craTiucTuyecky sHaunmMoii (= 0.35, p < 0.001), uto corua-
cyeTcs ¢ pe3yJbTaTaMU IPYTUX ucciaefoBanuii B lepmanuu m Yunm, B KOTOPBIX
[PUMEHSIJINCH AHAJIOTMYHBIE KAl U Moziesib Pamna (eM. Tabuuity 7). Pesysbrarer
JaHHON PabOThl COOTHOCSTCS C BBIBOJAMH, MOJYYEHHBIMU B XOJie 3apyOesKHBIX
UCCTIeJIOBAHUI, W JIOTOJHIIOT WX: JEWCTBUTENBHO, HKOJOIMUECKOe MOBe/eHIe
SIBJISIETCS TIPOSIBJIEHUEM TIPOCOIIUATBHOCTH.

CJieroBaTesibHO, IEHCTBYS, HATIPaBJIeHHbIe Ha OJaro APyrux Jioaeld u Ha 6Jaro
[PUPO/IbI, — B3AaMMOCBSI3aHHBIE THUIIbI MOBEIEHUS, 00YCIOBIECHHbBIE TPOCOIUATLHOM
CKJIOHHOCTBIO MHANBUAYYMa (prcyHOK 1). OiHaKo BasKHO OTMETUTD, YTO BO BCEX CJIY-
Yasix, MPeACTaBJEHHBIX B TabJuile 7, KOPPEJISIUU MOTYT ObITh KJacCH(DUIMPOBAHBI
Kak «ymepeHHbie» (moderate) (Dancey, Reidy, 2011), uto mMoxkeT ObITH 0OBSICHEHO

Tabruya 7
Koppensuuu [Tupcona Mekay 9KOIOTMYECKAM U TIPOCONHUAIBHBIM TIOBEIEHUEM PECIIOH/ICHTOB

HUccnenosanue Crpana uccnenoBanus | Koadduuuenr xoppesnsuuu [lupcona
Vllasaliu, 2011 Tepmanust 0.33**
Neaman et al., 2018 Yuin 0.34%**
Jlannag pabora Poccusa 0.35%**

) < 0,01, ** p < 0.001.
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Pa3JIMYHBIMKU YPOBHSIMH CBSI3M PECIIOHJIEHTOB C JPYTMMU JIIOIBMU U C TIPUPOJION.
[Toaromy mtg moaTBEpKACHUS TPEITIOKEHHON cXeMbl (PUCYHOK 1) B TIOC/IEyTONTIX
rccreoBanusix B Poccyn Gyziet BAKHO YUUTHIBATD 3Ty CTETEHD CBSI3HL

Kpowme Toro, B 6y11yu11x1x UCCJICAOBAHUAX JJI OLICHKU CTEIICHU CBA3U PECIIOH-
JIEHTOB C TIPUPOJIOI MPEACTABIISIETCS 11€€CO0OPA3HBIM HCIIOIb30BaTh MIKAJIY Ha
PYCCKOM si3bIKe, aripobuposaniyio B pabore D.B. Arucooii u kosuter (Agissova et
al., 2023). Taxske npeacrasisier uarepec moaxox (Berger et al., 2025), npu Koto-
POM TIOCJIE 3aTOJTHEHMsI OIPOCHUKA PECITOHIEHTOB MPOCUIN OOBSICHUTD, TOYEMY
OHHN OTBETUJIN Ha KB.}K]II)II'/JI BOIIPOC MMEHHO TaK, a HE MHAa4e. ITomumo 9TOTO, PECIIOH-
AEHTOB ITPOCUJIN O6T)HCHI/ITB Ka}K,ZIbIﬁ BOIIPOC CBOMMMU CJIOBAMMU. HOZIO6HBII>i II0AX0/]
MI03BOJIUT YJIYYIIUTH IIKAJIbl HA PYCCKOM S3bIKe, MCIIOJIb30BAaHHbIE B JAHHOM U
MOCTEYIOMNX NCCTEOBAHMSIX.

IIpakTHyeckasi 3HaYUMOCTb MOJTYYEHHBIX PE3YJIbTATOB

Kaxk ykazaHo Bbiliie, 1eficTBUsT Ha 6JIaro APYrux Jioeil 00bIYHO pacCMaTPUBAIOT-
csl KaK TIPOSIBJIEHUE TPOCOIUATBHOTO TOBEAEHNs, B TO BPEMsI KaK AEHCTBUS TIO
OXpaHe OKPY’KAOIIEil CPpe/ibl PACCMATPUBAIOTCS KaK TPOSIBJIEHUE HKOJOTHIECKOTO
MOBe/IeHNst. DTO MPUBEJIO K PA3PO3HEHHBIM 00Pa30BATEIbHBIM TIOIX0/AM, B KOTO-
PBIX 3TH BU/IbI TIOBEJIEHUS PACCMATPUBAIOTCS KaK OT/EJIbHBIE.

[Lesb poconmaIbHOr0 06pa3oBaHust — 0OyYeHUE OTKPBITOCTH K PYTUM JIHO/ISIM,
cocTpaanmio, 3abote u orBeTcTBeHHOCTH 32 Apyrux (Higgins-D’Alessandro, 2012).
[TpocormanbHoe 06pa3oBaHUe MOMOTAET YYAIUMCST TIPEO/IOJIETh YYBCTBO OTUYK/Ie-
HUS, BBIUTH 32 paMKu ceOst, 4TOOBI HayInThCs 3a00THTBCS O IPYTUX TaK Ke, KaK O
cebe (Navarro-Villarroel, 2011). C gpyroii cTopoHbI, COIJIACHO IIEPBOMY OIpeIeie-
HUIO 9KOJIOTHYECKOro oOpasoBaHust B 3apybeskHoi smuteparype (Stapp et al., 1969)
OHO ¢(HOKYCUPOBAHO HA 0OYUEHUHN MIMPOKOIL OOIIECTBEHHOCTH A€CTBUSAM, HAIIPpaB-
JIEHHBIM Ha pelieHIe 9KOJOTMIEeCKUX MPOOJIEM, T.e. KOHEUHAST T1eJTb IKOJIOTUIECKOTO
oOpaszoBaHust — 0OydeHue NIMPOKOiT 00IECTBEHHOCTH 9KOJIOTHYECKOMY TIOBEIEHITO
(Diaz-Siefer et al., 2015; Epmakos, ITanos, 2020).

Heo6xoanmMo 3aMeTuTh, 4TO Ha CErOAHSATIHUN MOMEHT ITPOTPAMMBbI 9KOJIOTHYE-
CKOTO 00pa3oBaHMsl TIPAKTUYECKH HE BKJIIOYAIOT B ce0s1 MPOCOIMATBHBIE aCIIEKThI
(Bixler et al., 2014; Cuadrado et al., 2017), paBHO Kak U IIPOrPaMMbI IIPOCOIUAIIb-
HOro 00pa3oBaHUst HTHOPUPYIOT aclieKThl aKoJorndeckoro (Bergin, 2014).

OcCHOBBIBaSICh Ha pe3yJiTaTaX JaHHOTO WCCJIEA0BAHUsI, HEOOXOIMMO 3aMETHTD,
YTO TPAAUIMOHHBIA AKIIEHT 9KOJIOTHYECKOr0 0Opa3oBaHMsl, OPUEHTHPOBAHHOTO Ha
3alUTY OKPY KAIOLIEN CPe/Ibl, MOKET ObITh MOAKPEILIEH OAX0AAMMU, HAITPABIEHHBIMU
Ha co3aanue 6oJiee IPOCONATBHON CPebl cpein yueHUKoB. K mprmepy, B 3apyoek-
HOIT JIUTEpaType UCTIONB3YETCsT TEPMUH «dKOJIorndecKast cormaisarst> (Bixler et
al., 2014), koropast Bkro4aet B cebst 00IIeHNe ¢ TIPUPO/IOI U €TMHOMBIIILTIEHHUKAMH.
Takske B HEKOTOPBIX MCCJIEAOBAHUSX OBLIO TIPOJEMOHCTPHUPOBAHO, YTO KOHTEKCT
COTPYHUYECTBA, B OTJINYNE OT KOHTEKCTa KOHKYPEHIINH, CTUMYJINPOBAJ 9KOJIOTHYe-
CKOe TIOBezieHne cpen yuyactHuKoB uccyenoBanus (Cuadrado et al., 2017). Takum
00pa3oM, JIaHHbIE UCCIIEIOBAHUST TIOYEPKUBAIOT, YTO MIPOCOIHATLHOE 00pasoBaHue
CIOCOOCTBYET Pa3BUTHIO SKOJOTHYECKOTO MOBEIEHSI CPE/IN YYAIMXCS U CTY/IEHTOB.
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B ¢BOt0 0Yepesib, TPAAUIIMOHHBIN aKIIEHT TIPOCOIUATBLHOTO 00Pa30OBaHUST MOKET
OBITH MOAKPEIIEH TTOAX0aM1, HAlIPABJIEHHBIMU Ha 3alUTY OKPYKAIOIIEil CPe/Ibl.
PesysibraThl JaHHOTO MCCJIEAOBAaHKS TTOKA3bIBAIOT, YTO 3a60Ta O MPUPOJE MOKET
TakyKe MPUBECTU K OoJIbIeil 3a60Te O APYTruX JiosX. TakuM 00pa3oM, KOMILJIEKC-
HBII TTO/IXO/ K ITPOCOIMATBHOMY U 9KOJOTHIECKOMY 06pa3oBaHuIO Gy/IeT crocob-
CTBOBATh MEKAMUCIUIIMHAPHBIM YCUJIUSAM 110 CO3JaHMI0 OOIIECTBA, KOTOPOE
SBJISIETCST 9KOJIOTHIECKHU U COIUATBHO YCTOWIMBDIM.
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Pesiome
MO3KHO BBIIEJIHTH Ba ACIIEKTa 3PUTEILHOTO BOOO-
paxkeHuss — 00bEKTHOE BOOOPaKeHUe, CBSI3aHHOE ¢
perpeseHTalueli B MbICJEHHbBIX 0Opasax u300pasu-
TEJIbHBIX MPU3HAKOB, W TPOCTPAHCTBEHHOE, CBSI-
3aHHOE C pernpeseHTaleil MPOCTPAHCTBEHHBIX
OTHOIIEHUI 1 npeobpasosannii. OHa U3 METOIH-
4eCKUX MpobJIeM B ICUXOJOIMU BOOOPaKeHUs
COCTOUT B TOM, YTO OIIEHKA IIPOCTPAHCTBEHHOTO
BOOOPAKEH U TPOUZBOAUTCS IPEUMYIIECTBEHHO ¢
TTOMOITIBIO TECTOBBIX 3IaHU, TIO3BOJIAIONTIX 00b-
€KTUBHO OIeHUTh C(HOPMHUPOBAHHbBIE YEJOBEKOM
00pasbl NpeCTaBIeHUs], Torja Kak 00beKTHOe
BOOOpasKeHIEe OIEHUBAETCS [IPEUMYIIECTBEHHO Ha
O0CHOBe CYOBEKTHUBHBIX OIEHOK (camMooTyera o

Abstract
Object imagery, representing pictorial
features, and spatial imagery, represent-
ing spatial relations and transforma-
tions, are two aspects of visual mental
imagery distinguished in the literature.
While spatial imagery is assessed prima-
rily with performance tests that allow an
objective assessment of mental images,
object imagery is assessed mainly on the
basis of subjective self-report on imagery
vividness. Aiming to fill this methodolog-
ical gap, we developed an experimental
task for color imagery, allowing an objec-
tive assessment of imagery performance.
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stproctu 06pa3oB). B cBsizu ¢ atum MbI pa3pabora-
JIV 9KCIIEPUMEHTATBHYIO 33/1aUy Ha TIPe/ICTaBIeHe
1[BETA, JIOIYCKAIOILYI0 OObEKTUBHYIO OIEHKY Ipa-
BUJIBHOCTH ee BbIToJIHeHust. Mbl onupaauch Ha
CTPYKTYPY METOIMYECKOTO <«30JI0TOTO CTaH/apTas
UCCJIENI0BAHIH TIPOCTPAHCTBEHHOTO BOOOPAsKEHUST —
metonuky P. [llenapaa u 7K. Metiuiep, nanpasien-
HYIO Ha U3y4yeHue MbICJIEHHOTO BPAIEeHUsT 1 BKJIIO-
YaoNyI0 MapaMeTpUYecKu 3ajlanHble YDPOBHHU
CJIOKHOCTU, U3MepeHue TOYHOCTU U BPeMeHu
PeaKIuu U MUHUMAJIbHBIE BOSMOKHOCTH BepOasiu-
3anuu Mateprasa. /[Ba ypoBHsI CJI0KHOCTH paspa-
6OTAHHOI 3ajlauy MPECTABJIEHUS TIPOIYIIEHHOTO
1[BETA 10 aHAIOruu, TPeOYIOIlie aHaIn3a 1{BETOB
BHYTPH OJIHOTO OTTEHKA, ObLIM HCIOJIb30BAaHbI B
MUJIOTHOM UCCJIE[OBAHUY HA BBIGOPKE U3 35 UCIIbI-
TyeMmbIXx B Bo3dpacte 18-22 ner. [lomyuennsie
Pe3YJIbTaThl CBUIETENBCTBYIOT O TOM, YTO IeJIbIit
psiz uctbiTyeMbix (37%) criocoberbr hopMupoBaTh
cooTBeTcTBYOIME TpeboBaHusiM 3agaun anbde-
PEHIMPOBAHHbIE PEITPe3eHTAIMH [[BETA, XOTS 101
TAKUX JIOJEN B TOIYJISIIIUNU, MTPEANOI0KNUTENBHO,
3HAYUTEJLHO MEHBbIIIE, YeM JI0JIsl JIOJEel, alonux
BbICOKHE CYOBEKTUBHbIE OLEHKU CBOMM MbICJEH-
HbIM 00pa3aM B 3ajlauaX Ha IIPeJCTABJIEHUE I[BET-
HBIX 0OBEKTOB ¥ CIeH 110 BEPOATLHOMY OIUCAHUIO.
Jlns 6osiee moapoOGHOTO mpencTaBaeHnuss 00 06b-
eKTUBHOI XapaKTePUCTHKe PaCIpe/ieJieHnst CIio-
COOHOCTH K MPEJCTaBJIEHUIO I[BETA U €€ BO3MOK-
HBIX MEXAaHU3MOB B HOILYJISIIU TTIOTPEOYETCSI TIPO-
BejleHMEe [NaJbHEHIINX MccyefoBanuii Ha Gouiee
OOLIUPHBIX BBIGOPKAX € UCIIOJIb30BAHUEM [IOTIOJI-
HUTEJIBHBIX KOHTPOJIBHBIX 3a/[a.

Kumouesvie crosa: mpicientbie 06pasbl, 3pUTETLHOE
BooGpakenune, 0ObeKTHOE BOOOpaskeHue, BooOpa-
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We took as a basis the structure of the
methodological “gold standard” for the
studies of spatial imagery — the Shepard
and Metzler mental rotation task. Its
important features are parametrically
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ment of the accuracy and reaction time,
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hue were used in a pilot study on a sam-
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3puTtesibHOE BOOOPAKEHNE — 9TO COBOKYITHOCTb KBa3UIEPIIENTUBHBIX TIPOIIEC-
COB, IO3BOJISAIONINX CO3/[aBaTh 3pUTEJIbHbIE 00Pa3bl IPE/ICTABICHUS U OIIEPUPOBAThH
MU 6€e3 HETOCPEICTBEHHOTO BO3/IEIICTBUS PEJIEBAHTHBIX 9THUM 00pa3aM CTUMYJIOB
na opraubl uyBcTB (Farah et al., 1988; Marks, 2023). ITporiecchbt 3puTebHOT0 BOOG-
PaKeHUsT MOTYT IPOTEKATh KaK TPH MUHUMAIBHON 3PUTENBHON CTUMYJISAIAN
(HampuMep, ¢ 3aKPBITHIMU TJIA3aMU ), TAK U OJHOBPEMEHHO C MPOIECCAMU 3PUTEJb-
HOTO BOCIIPHSITUS, B TOM YUCJIE B PEKUME B3aUMOJEIicTBUsI ¢ HUMK (HAanpuMep,
IIpeJICTABIEHNE OTCYTCTBYIOIEro obbekTa B HabmonaeMoii cuene; Marks, 2023).
YacTo BBIZIEISAIOTCS /IBA ACTIEKTa 3PUTETBHOTO BOOOPaKEHNUs: OOBEKTHBIN U TTPO-
crpancTBenHbiil. OObEKTHOE 3pUTETBHOE BOOOPAKEHNE CBS3AHO C PENPE3eHTAIH-
eil 1306Pa3UTENbHBIX TIPU3HAKOB OOBEKTOB, TAKMX KAK I[BET, IPKOCTh, TEKCTYPa, a
[POCTPAHCTBEHHOE — C MPEJACTABJIEHUSMU O POCTPAHCTBE, PACHIONOKEHUN 00b-
€KTOB, COOTHOIIIEHNY UX YacTell, a TAKIKe C IPOCTPAHCTBEHHBIMU TPaHChOPMAIHsi-
mu 06pas3oB Bo BuyTpenteM miane (Farah et al., 1988; Kozhevnikov et al., 2005).

Jlantble B TOJb3y TEOPWH, BBIAEJSIONEN OOBEKTHBIN M IIPOCTPAHCTBEHHBI
aCIIeKThI 3pUTEIbHOTO BooOpaskerust (cM. 0030p: Blazhenkova, Pechenkova, 2019),
ObLIH TI0JTyY€eHbI B 00/1acTH A hepeHITMaNbHON TICUXOIOIUH U ICUXOUATHOCTUKH:
II0KA3aHO CYHIECTBOBAHME OTHOCUTENHHO HE3ABUCUMBIX WHIAUBULYAIBHBIX PasJIvi-
4Hii 110 CHOCOGHOCTSIM K OOBEKTHOMY ¥ [IPOCTPAHCTBEHHOMY BOOOPAKEHUIO, IPHIEM
TITKAJTBI 110 KasKIOMY U3 aCIIEKTOB BOOOPAKEHNS CBSI3aHbI C YCIIENTHOCTHIO B COOTBET-
CTBYIOIIEM PoJie TPOhECCHOHATIBHOI eI TEIBHOCTH — M300PA3UTENBHOM UCKYCCTBE
WJIM TOYHBIX HAYKaX, a TAKKe B 00JIACTH HEHPOIICHXOJIOTUY: 3a/J0KYMEHTUPOBAHBI
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usbuparesbHbIe HAPYIIeHUsT OOBEKTHOTO U ITPOCTPAHCTBEHHOTO BOOOPasKEHMSI TIPU
JIOKQJIbHBIX MTOPAKEHUSIX TOJOBHOTO MO3Ta.

JIJ1st OIIEHKHU 3PUTETHHOTO BOOOPasKEHUST B HAYYHBIX M IPAKTHYECKUX HCCIIE0-
BaHUSIX UCTIOJIb3YIOTCS CAMOOTYETHBIE U TECTOBBIE TICMXOMETPUYECKIE METOINK.
OmHOI 13 cCaMBIX PACTIPOCTPAHEHHBIX CAMOOTYETHBIX METO/IUK SIBJISIETCST OTPOCHUK
JKUBOCTH 3puTesibHOro Boobpaxkenus (Vividness of Visual Imagery Questionnaire,
VVIQ; Marks, 1973). YuyacTHUKY IpejiaraeTcst peCcTaBUTh AeTalu3upOBaHHbIE
I[BETHbIE CIIeHbI (HAITPUMED, BOCXOJL COJTHIIA), & 3aT€M OIIeHUTH 110 TiKaje ot 1 710 5,
HACKOJIBKO SIPKUM TOJIYIHJICS 00pa3: OT CUTYaI[|H, KOT/a YeJOBEK TOJIBKO [lyMaeT
0 cIleHe, HO caM 00pa3 OTCYTCTBYET, 10 MAKCUMAJIbHO SICHOTO ¥ SIPKOTO 00pasa, Kak
Oy/ITO YeJIOBEK BUUT CIleHY HasiBy. B cuity crieruku mperaraeMoro JJist pe/i-
craBjieHust Marepuaia (yYaCTHUKOB MPOCST MPEACTaBUTh OOBEKTDI, B TOM YHCJIE
JINTA, a TAaKXKe JIETAIM3UPOBAHHbIE CIIEHbI; B BOTIPOCAX JIEJIAETCS aKIEHT HA 1[BET U
(dhopMy 00bEKTOB, a He Ha IPOCTPAHCTBEHHbBIE OTHOIIEHUST MEK/Y HUMM), TaHHAs
METO/IMKA TIO3BOJISIET TIOYYUTh CYOBEKTUBHbIE OIEHKU MPEUMYIIECTBEHHO 00b-
extHoro Boobpaxkenus (Blazhenkova, 2016).

JLJ1st OTIEHKH TTPOCTPAHCTBEHHOTO BOOOPAKEHUST CYTIECTBYIOT HAIEKHDIE TECTO-
Bble METOIMKH, HanboJiee U3BECTHAS CPE/I KOTOPBIX — 3a/[a4a MBICJIEHHOTO Bpa-
menust (Shepard, Metzler, 1971), craBiast METOMUYECKUM <30JI0TBIM CTaHAAPTOM>
B TIOBEJIEHYECKUX U TICUXO(DUZNOJOTHYECKUX UCCITIEA0BAHMIX MbBICTEHHBIX 00pa-
30B. B TO Ke BpeMsi TE€CTOBBIX METOJMK, a[PECOBAHHBIX OOBEKTHOMY BOOOpasKe-
HUIO, KpaiiHe MaJio. B HepaBHO BbIme e o6mupHoii 0630pHoii pabote A. CriaHbst
1 KOJIJIETH BBIZIEJISIOT TISITh OCHOBHBIX 00JIaCTEN NCCIIe0BAHIS 3PUTETLHOTO BOOO-
paskeHUs, U3 KOTOPBIX COTJIACHO TPUHSATON HaMu Kiaaccudukamuu oaxy (Ipes-
CTaBJIEHUE TPAEKTOPUH 1 BPAIIEHSI ) MOKHO OTHECTH K ITPOCTPAHCTBEHHOMY BOOO-
pasKeHMUIo, a YeThipe (TpeacTaBaeHne Jull, 1BeTa, GopMbl, OYKB) — K 0OBEKTHOMY
(Spagna et al., 2024). XoTs 1BeT sIBJISIETCS TIPU3HAKOM, a He 0OBEKTOM, 110 CpaBHe-
HUIO C TIpejicTaBIeHneM Jumll, (opM 1 OYKB IIpeJACTaBJIeHIE IBeTa HeceT B cebe
MUHUMAJIbHBIN [TPOCTPAHCTBEHHBIN KOMITOHEHT. TakuM 00pa3oM, ero MOKHO pac-
CMaTPHUBATh KaK YUCTBIN CIydail 00bEeKTHOTO BOOGPaKEH s, U B ITAHHON paboTe Mbl
COCPEIOTOUUMCST TOJBKO HA TIPE/ICTABIEHUN TBETA.

Jlyist TIpeicTaBIeHus 1BETa CYIIECTBYIOT METOAUKU CPABHEHUS] OOBEKTOB IO
3alaHHOMY MTPU3HAKY, SBJISIONINECS PA3HOBHUIHOCTHIO 3a/1aui 0OCIe10BaHust 06pa-
308 (object inspection task), — mbIcieHHOE cpaBHEeHME 1BeTOBOTO ToHa (mental
hue comparison task; Shuren et al., 1996) uu cBersmorsr (color imagery task;
Palermo et al., 2022) u 3azaua 1IBETOBOTO TPETHETO JIUIITHErO. B mIepBOM ciydae
MpeIJIaraeTcs CPaBHUTD 110 MAMSITH 1IBET BYX MPEIMETOB («eCJIU CPAaBHUTD IIBET
CJIUBBI ¥ OaKJiaskaHa, B KAKOM OOJIbIe KPACHOTO OTTEHKa?» ), a BO BTOPOM — Tpex
MPEJIMETOB, HATIPUMED, CAUBOYHOTO MACTA, STUIHOTO JKEITKA W aMEPUKAHCKOTO
IIKOJIBHOTO aBTOOYCA, U OTBETUTbH, KaKKe JBa TpesiMeTa OOJIbINE TTOXOKHU 110 I[BETY,
a kaxoil orsmmyaercs (Shuren et al., 1996). Takike HpeAIPUHUMAINCEH MTOIBITKN
KOCBEHHOI OIeHKH MTPeJICTaBIECHUS 1[BETa HA OCHOBE €r0 BJANSHUS HA TIOCJIeyT0-
ee Bocupustre. Jlst aToro pazpabarbiBaiuch 3aaun Ha TpejcTaBieHne Gec-
[IPEIMETHOTO IBETA, 3aIOJIHSONIEro 3alaHHy 0 06J1acTh 9KpaHa, Ha OCHOBAaHUHU
BepOATbHOI TTOACKA3KK MK YePHO-6e10T0 n300pakeHus TIPeMeTa, yCTOMINBO
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ACCOIMMPYIOIIErocs ¢ olpe/eJeHHbIM 11BeToM, Hanpumep aumona (Chang et al.,
2013; Wantz et al., 2015).

[Tepeuncientble 3aj1aun 0OJIAAIOT IBYMSI CYIIIECTBEHHBIME HEJOCTaTKaMM: BO-
HEPBbIX, B UX BBIIOJHEHNU GOJIBLIYIO POJIb UTPAIOT J0JTOBPEMEHHAS AMSITh 1 3Ha-
KOMOCTh OOBEKTOB U IIBETOB, a TaKyKe PeYeBble TPOIECChl; BO-BTOPBIX, TPYIHO
[apaMeTpUYeCcKu 3a/aTh UX YPOBEHb CIIOKHOCTH.

B mombITKe Peo1oIeTh yKa3aHHble CI0KHOCTH MBI ITPEIIOKUIIN 3324y TIPe]i-
CTaBJIEHUs TIPOMYIIEHHOTO 1IBETa M0 aHAJIOTUH, MO3BOJISIONLYI0 0OBEKTUBHO Olle-
HUBATh CIIOCOOHOCTD TIPEACTABIATH LBET, U IPOBEJIM IIMJIOTHOE UCCIEA0BAHIE IS
IPOBEPKH BO3MOKHOCTEN TOI METOANKHU. B X0/1€ 3a1aun yqacTHUKAM ITpe/Taraer-
sl IPEACTaBUTh «IPOIYIIEHHBIN» IIBET COIIACHO HEKOTOPON 3aKOHOMEPHOCTH 1
BBIOpPATH €T0 U3 [BYX BapuaHTOB oTBeTa. /lanHas (opma 3amadun MO3BOJSIET He
TOJIBKO MHYIUPOBAThH Ipoiecc BooOpaxkeHus: (TPe/CTaBIeHKs I[BETa, OTCYT-
CTBYIOIIETO B MOMEHT PelleHNs B BOCIPUATHHN ), HO ¥ BepU(DUIIMPOBATH PE3yJIbTaT
3TOTO MPOIECCa.

Metoandeckuii mpueM NpPeACTaBJICHUST IBETa, <«IPOIYIIEHHOTO» B TIPEIb-
SIBJICHHOM WCITBITYEMOMY I[BETOBOM DSIZY, ysKe MPEJIaTajics JJisl U3y9IeHUsl 3pu-
tesbHOrO BooOpaskenus (Blazhenkova et al., 2022). Oxnako B ciaydae, Korga Tpe-
OyeTcst IpeCTaBUTh «CPEHUI» 1IBET, PAaBHOY/IAJEHHbII OT ABYX APYTUX B IIBETO-
BOM IIPOCTPAHCTBE, 3a/[a4a MOTEHIIMATbHO MOKET PEIaThCst 32 CYET BBIYUCICHUS
3PUTEJIBHBIX CTATUCTUK, TIPOTEKAIONIEr0 aBTOMATHYECKHW, (Ge3 BOBJEUYECHHS IIPO-
M3BOJILHOTO 3puTebHoro Boodpaskenust (Maule, Franklin, 2015). B c¢Bsi3u ¢ atum
B IIPE/IJIOKEHHOI HAMU 3ajiaue MCIOJIb3YIOTCs [IBETOBBIE PSI/IbI U3 YEThIPEX 2JIEMEH-
TOB, B KOTOPBIX NPOINYLIEHHbIA HJIEMEHT OTJIMYAETCS OT CPEAHEro IBeTa BCex
MpeIbsIBIECHHBIX Ha 9KpaHe CTUMYJOB. Kpome TOro, OT y4acTHHKOB TpeGyeTcs
CHayasa TIOHATh MPABKJIO MOCTPOEHUS [[BETOBOIO Psijia HA OCHOBE TIOJHOTO Psijia-
ATAJIOHA W JIUIIIb 3aTeM, KOT/[a ATATIOH YIKe MCU€e3 M3 MOJIS 3PEHIIs], TEPEHECTH Mpa-
BUJIO 110 aHAJIOTHK HA TECTOBbIN psijt. Vcmosib3oBaHme aTAIOHHOTO Psijia U aHAJIO-
MU UCKJIIOYAET BO3MOKHOCTD PElIeHMsI IIPE/JIOKEHHbBIX 3aad TOJIbKO Ha OCHOBE
TEKYIIEro COMEPKAHUS MOJIST BOCIPUATHL. Psii-9TanoH, TECTOBBIH PSI U OTCYT-
CTBHUE TEKCTOBBIX ONMCAHWIT MaTepraja TaKxkKe MO3BOJISIOT B 3HAYUTENBHOI cTere-
HU UCKJTIOYUTD TIOTEHITHATHLHOE 3aMellieHIe TIPOIIeCCOB TOPOXKIEHUST 06Pa3oB Bep-
H6ambHOI 06paboTKOI MaTeprana B paboueil maMsTH.

B xoze paspaboTK1 MbI OIUPAINCh HA CTPYKTYPY METOAMKHU MBICIEHHOTO Bpa-
IIEHUsI, BKJIIOYAMOIIYIO TTapaMeTPUYeCKH 3a/laHHble YPOBHU CJIOKHOCTH, U3Mepe-
HIE TOYHOCTH U BPEMEHU PeaKIui U MUHUMAJIbHBIE BO3MOKHOCTH BepOaIu3aIiim
Mareprasa. YpOBHU CJIOKHOCTU 3aMaI0TCS YIAJTEHHOCTBIO CTUMYJIA-AUCTPAKTOPA
OT MPAaBUJILHOTO OTBETAa BHYTPH TOTO JK€ OTTEHKA B I[BETOBOM MPOCTpaHCTBe (Ipa-
BUJIBHBII BBIOOP CMOTYT OCYIIECTBUTH YIaCTHUKH, CIIOCOOHBIE K OoJiee auddeper-
[MPOBAHHOMY TIPEACTABJIEHHIO IBETOB). MBI TPEAMOIOKUIIN, 4TO Y YIaCTHUKOB,
CIIOCOOHBIX K TIPOM3BOJIBHON PEIpe3eHTallK [[BeTa B MbICJEHHBIX 0Opasax, Oy/ayT
HAOMONATHCST 3HAYMMBIE PA3JIMYMsI B TOYHOCTH U BPEMEHH OTBETA MPU BBITTOJIHE-
HUM 3a/[a4 Pa3HOTO YPOBHS CJIOKHOCTH.
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Merton
Yuacmnuru

B onmaiti-uccrenoBanuu npunaau yuyactre 40 9e1oBeK U3 POCCUMCKOTO aKajie-
MIYECKOTO coo0IecTBa B Bozpacte ot 18 1o 22 siet, u3 Hux 39 xeHuuH. Bee yuact-
HUKM 3aBUJIN 00 OTCYTCTBUU HaPYIIEHW I[BETOBOTO 3peHust. 11aTh yenoBeK He
3aBEPIINJIN TIPOLIEAYPY, U UX JaHHbIE OBLIM UCKIIOYEHBI U3 00pabOTKH.

Mamepuanovt

B ocHOBHOI YacTy nccIe0BaHMs UCIOJIb30BATIHCH JIBE METOIUKH: OHJIATH-9KC-
MEPUMEHT C 33j[aueil TIPe/ICTaBIeHUs TIPOMYIEHHOTO T[BETA 110 AaHAJIOTUU U OTIPOC-
HUK SIPKOCTH OOBEKTHOTO U TIpocTpaHcTBeHHOr0 Boobpaskenus (Visual Object and
Spatial Imagery, VOSI; Blazhenkova, 2016). Tak:ke 3amojHsaaach aJeKTPOHHAS
(opma, comepxkarasa gemorpadudeckue Bompockl u nrkasasl Jlukepra (ot 1 mgo 7)
JUIST OTIEHKH TIPOIIIOTO OIBITa B OGJIACTSIX, CBSI3aHHBIX C PAa3BUTHEM OOBEKTHOTO
(c6op 1BETOBBIX 1Ma3JI0B, paboTa XyI0KHUKOM Wik Gotorpadom, Harmmucanme Kap-
THUH) U TPOCTPAHCTBEHHOTO (co3nanme 3D-momeneit, 3D-meyath, UTPbI B 00beMHbBIE
roJIOBOJIOMKH) BooOpakenust. CIMCOK BOMPOCOB IPEACTABIEH B PEMO3UTOPUN
OSF (https://osf.io/8apj4).

[Iynxrer n waCTpyKINA ompocanka VOSI cxomusr ¢ onpocunkom VVIQ, no
npejiaraeMble 3alaHusl OTHOCSITCST K IBYM TPYTITIAM: MPeCTaBieHe 00beKTOB U
CIIEH C aKIeHTOM Ha 1BeTe, (hopMe U TeKCType U MpeCcTaBIeHIe TPOCTPAHCTBEH-
HBIX OTHOIIEHUH (TIJIaHbl, MEXaHU3MBI, MapuipyThi). OIEeHKH SIPKOCTH 06Pa30B 10
Ka)KZIOMY BOITPOCY JIAf0TCsI 110 1iKaje oT 1 (oTcyTcTBHe 3puTeibHOTO 06pasa) 10 5
(MakcuMasbHast SprocTh ). Mcmosb3oBanucs 28 13 69 BorrpocoB 00HOBJIEHHON Bep-
cun ompocunka VOSI-2, naxonguieiicsa B cragun paspaborku (Blazhenkova et al.,
2022; nosnast Bepeust gocryia B periosuropun OSF: https://ost.io/4u8fg/). st kax-
JIOM M3 IBYX IIKaJI ObLIM BHIOPAHBI T€ MYHKTBI, KOTOPbIE TaKsKe BXOAMIIN B HCXOIHYIO
Bepcuto VOSI (110 14 BonpocoB); oHu GbLIN TIEPEBEIEHBI HA PYCCKU S3bIK (MCITOb30-
BaHHbIe TIepeBoAbl IpejicraBienbl B penosuropun OSF: https://osf.io/9rmces).
[ToscunThIBaIaCh CyMMa OIIEHOK SIPKOCTH 0OPa30B MO BOTIPOCAM KasKIO¥ IITKAJIbI.
ITo kaskoM 13 MKaa 0OHLEKTHOTO U MTPOCTPAHCTBEHHOTO BOOOPAKEHS YYACTHUKY
Morsii HabpaTh oT 14 (1MoJHOE OTCYTCTBHE MbICJIEHHBIX 00pa3oB) mo 70 (Makcu-
MaJIbHO sIpKIe 0Opasbl) GaJLIoB.

CTUMYJIbHBIN MaTeprasl METOIWKU C TIPEICTABIEHNEM ITPOMYIIEHHOTO I[BeTa
6bLT OpraHn30BaH Kak Oubsmoreka n3 80 map aHAIOTMYHBIX MTOCIEA0BATETBHOCTEN
I[BETOBBIX CTHMYJIOB: 3TAJIOHHOTO HAaOOPa YETHIPEX I[BETOB U TECTOBOTO Habopa ¢
«TIPOMYIIEHHBIM» TIBETOM, KOTOPBII MPe/CTABJIEH TTYCTHIM KBAJPATHKOM Ha BTO-
POI UM TpeTheil MO3UIUN B PSLY.

Bcee 1iBeTa B 0/1HOM sy (3TAIOHHOM WJIM TECTOBOM) MMEJIH OOIIHii 1BETOBOM
TOH, HO IPa/Ialliy OTTEHKOB MOTJIN OBITH PACTIOJIOKEHBI 110 BO3PACTAHMIO, 110 yObIBa-
HUIO WU B JIBYX TICEBAOCTYUAINHBIX TIOPSIKAX, BCETO MCIOJIb30BAJIOCH YEThIPE Pas-
JIMYHBIX TIPUHIIMIIA OpTraHu3aIuy («mpasuias). Vcrnosab3oBanue TOJIBKO OJHOTO
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I[BETOBOTO TOHA B PSIIY YMEHBIITAIO BO3MOKHOCTD BEPOAILHOTO KOJIMPOBAHUS CTH-
MYJIOB. YPOBEHD CJIOKHOCTH 3371a4 33/1aBaJICA I[BETOBON YAJI€HHOCTBIO CTUMYJIa-
IUCTPaKTOPa OT MPaBUJILHOTO OTBETA BHYTpH TOTO Ke oTTenka: Ha 100 (cioxubIe)
nsm va 200 6asos (srerkue) B 6ubanorexe «2014 Material Design color palettes».

Meroauka peasmsoBana B cpene PsychoPy u pocrynna B penosutopun OSF:
https://ost.io/wyadu/.

IIpoyedypa

[Tocsre 3amosinenus anexTpoHHOHN (hopmbl (eMorpacduueckas nuHgopmaIus,
OIIBIT JIESITEJILHOCTH, CBSI3aHHOI ¢ BooOpakeHneM, ornpocHuk VOSIT) yyacTHUK Ha
cOOCTBEHHOM KOMITBIOTEPE TIPOXO/IUI OHIANH-IKCIIEPUMEHT C 3ajlaveil MpecTaB-
JIeHWsI TpomylieHHoro nsera Ha miaardopme Pavlovia (pavlovia.org). Ixcie-
PUMEHT BKJII0YaJI TPEHUPOBOYHBIN (8 3a1a4 ¢ 0OpaTHOM CBsI3bIO) 1 OCHOBHOI (80
3amay Ge3 06paTHOI cBA3K) 9Talbl. BHYyTpH 0/1HOII 1IpoObI 0HA 3a APYTOH 110 2.5
CEK. TIPEIbSIBJISJINCH ITAJOHHAS U TECTOBAS TIOCJE/[0BATEIbHOCTH IIBETOB, TTOCJTE
dero Ha 1 cek. PerbsiBIISIACh MacKa JIJIst ocIabsieHnsi ceHcopHoro ciena u Ha 0.8
CeK. MyCTON 3KpaH ¢ (PUKCAIMOHHBIM KPecToM B 1ieHTpe (pucyHok 1). BapuanTbr
OTBETa TIPEbSIBIISINCH HA 5 CEK. HE3aBUCUMO OT CKOPOCTU OTBETOB, YYaCTHUK
BbIOMpAJ OJMH W3 BapUAHTOB Ha)kKaTHeM KJABHUII <«BJEBO» WJIU <«BIIPABO».
YyacTHHUKAM COOOIIAIOCH, YTO B KasK10i1 3a1aue 00a psijia IIBETOB CEJIAHbI 10 €/I1-
HOMY TIPaBUJIY W HEOOXOAWMO TPEACTaBUTL MPOMYIIEHHDIH TBET MO0 aHaJOTHN
COIJIACHO 9TOMY IPaBUJIy U JIaTh OTBET HE TOJHKO KAK MOXKHO TOYHEE, HO U KaK
MOSKHO OBICTpEE.

Pucynox 1
ITopsanok npenbsIBAEHHs] CTUMYJIOB B PAMKaX O/IHO MPOOHI B 3a/1a4e IPeICTABICHHUS
NPOINYILIEHHOTO I[BETa [0 AHAJIOTUH

3TanoH
2.5 cek

Tect
2.5 cex
- =

1 cex

= r

dukcaums
0.5 cex

oTBeTa («/—)
5cex

dukcauma
0.5 cex
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Pe3yabraTsl

B 06paboTky Obln BKJIOYEHBI JaHHble 35 YesoBeK. B xo/e nepsuuHoii o6pa-
60TKM MaHHBbIX OblIn yaaseHbr 112 Habmoxennii (4.7%) B KauyecTBe BBIOPOCOB 110
BpPEMEHH 0TBETa OTHOCUTEIHHO MEANAHHOTO abCOTIOTHOTO oTKIoHeHus (£ 3*MAD,
MAD = 0.51 cex.). CraTucTuuecku 3HAUNMOE OTJIUYNE OT YPOBHS CAYIAINHOTO yTa-
meiBafust (50%) BHYTPHU OJTHOTO YPOBHSI CJIOKHOCTH JIJIST OTHOTO YYACTHITKA IOCTH-
raetcs 1ipu 70% TPaBUJIBHBIX OTBETOB (XU-KBAJPAT, OJHOCTOPOHHSIS THIIOTE3a,
p <0.05). PacripeziesieHne mporeHTa MPaBUIbHBIX OTBETOB OKa3aJ0Ch OUMOIaIb-
HBIM, ¢ TiMKaMu Ha 45—50% 1 70—75%. [lns nerkux 3agad 70% u GoJiee mpaBu/ib-
HBIX OTBETOB ObLJIO 3aUKCUPOBAHO y 13 YesoBeK, /IS CJIOKHBIX — Y 2 YeJIOBEK.
TakuM 06pa3oM, MOKHO BBIIEJIUTD TPYTIbL yeremnHo (n = 13) u Heycnemnrto (n =
22) cripaBUBIINXCS C 3a7laHUEM YYaCTHUKOB (pucyHOK 2). Cpensist MpaBUIbHOCTh
BBITIOJTHEHUST B TPYIITIE YCIIEINTHO CIpaBUBIMUXCsS — 81% mms jmerkux 3amad, 62%
LTS CJTOKHBIX. B rpymme mecmpaBuBmuxcs — 49% u 51.1% coOTBETCTBEHHO.

Cpemnuii cyMmMapHbIil 6asit 1o 1kasie 00bekTHOro Boobpakenus VOSI 1o Beeit
BbIOOpKeE cocTaBua 53.9 + 7.7 Gaia, B ycremHoi noarpymnmne — 56.2 = 6.4 Gasuia;
10 IKaJIe IPOCTPAHCTBEHHOTO BooOpakeHust — 37.1 £ 8.5, y ycnentHoi rpy bl —
39.8 + 7.5. Ycmernast rpyTina OleHUBaIa CBOH OTIBIT B chepax AesiTeTbHOCTH, CBS-
3aHHBIX ¢ OOBEKTHBIM BOOOpaskeHueM, B cpeaneM Ha 3.48 Gasma us 7 (pasbpoc
4.25), a Heycnenraas Ha 4.04 (pa36poc 5.75). IIpaBuIbHOCTD OTBETOB HU Ha OJTHOM
U3 YPOBHEN CIOKHOCTH He ObLJIa 3HAYNMO CBsI3aHa ¢ GaJJIaMU TI0 TIKajie 00beKTHO-
ro BooGpakennss VOSI (koaddunment koppesimn Crimpmena, p=0.218,p = 0.217;
p = 0.117, p = 0.506), ¢ GamramMu 1O IIKajge TPOCTPAHCTBEHHOTO BOOGPasKEHUsI

Pucynox 2
Tucrorpamma pacnpezeieHus CpeiHeii IPaBUIBHOCTH OTBETa B ycnemHoii (> 70% npaBuiIbHBIX
OTBETOB B JIETKHX 3a/ja4yax) U HeycneuHoi (< 70% B Jerkux 3ajayax) rpymnmax

pynna

M seycnewnas
| | ycnewnas

MnoTHocTL

0.4 0.5 0.6 0.7 0.8 0.9
CpeaHss NpaBunsHoCTb
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VOSI (p=0.205, p = 0.237; p = 0.087, p = 0.621) nau oreHKoii onbITa B 00JIaCTAX
NESATETBHOCTH, PEEBAHTHBIX JIJIst 00beKTHOTO BooGpakenus (p= 0.202; p = 0.251;
p= 0.198, p = 0.262).

Jluist anasmm3a BpeMeHU OTBETOB MCIOIB30BaJICS TPeX(haKTOPHBIN AUCIIEPCUOH-
HBII aHanu3 ¢ pakTopaMyu «YJacTHUK» (BKIIOYEH [IJISI yueTa WHIUBUYAThHBIX
PasJIMYuil MPU MOBTOPHBIX U3MEPEHUSX, KOJTUYECTBO YPOBHEHN PAaBHO KOJIMUYECTBY
y4acTHUKOB), «[IpaBnyio» (deTpipe ypoBHS, COOTBETCTBYIOIIHE YETBIPEM TIPABUIAM
OpraHu3aIy IIBETOBOI Moce10BaTebHOCTH ) 1 « CJI0KHOCTD> (/1Ba YPOBHS — JIeT-
KUe W CJIOJKHBIE 33/1a4M, PA3JIUYaioNiuecs: M0 I[BETOBOU yAaJeHHOCTU CTUMYJIa-
JMCTPAKTOPA U MPABUILHOTO 0TBeTa). [10 manHbIM Beeit BIOOPKU ObLIN 0OHApYKe-
HbI OCHOBHBIE 3(deKThl (pakTopoB «YuactHuk»: F(33; 2071) = 5.62, p < 0.001;
«IIpasuno»: F(3; 2071) = 6.07, p < 0.001; «Croxuocte»: F(1; 2071) = 81.9§,
p<0.001, a Takke 3HAYMMBIE B3anMOIeNcTBUS (akTopoB «IIpaBmio» X «Cioxk-
noctby: F(3;2071) =6.75, p <0.001; «Yuactanks X «IIpasmmos: F(102;2071) = 1.44,
p =0.003 (pucyHok 3). Y4acTHUKHN peliaan CJIOKHbIE 3a/IaUl MeJ[JIeHHee, IeM JIeT-
KWe; TakyKe TPU TIONMapHBIX CPAaBHEHUSX C TONpaBKoil BoHndepponn 3naummo
OTJINYAJINCH IPYT OT ApyTa MpaBuia: mpenackazyemoe Ne 1 (rpasimenT ot ¢BeTJIOTO K
TeMHOMY) — TiceBrocaydaitnoe Ne 1 (p = 0.008), mpenckazyemoe No 1 — 1iceBzio-
cayuatinoe Ne 2 (p = 0.004).

CraTucTryeck 3HaYMMast 3aBUCUMOCTh BPEMEHH OTBETA OT YPOBHS CIOKHOCTH
6bL1a obHapyskena Takske B yeremHoi (F(1; 818) = 47.66, p < 0.001) u Heycmer-
noit (F(1;1421) = 32.35, p < 0.001) moarpymmax mo oTAeJIbHOCTH, 3aBUCUMOCTD OT
npaBuiia — ToJibKo B yerrermHoi (F(3; 678) = 4.89, p = 0.002).

[Ipu paccmoTpenuu BpeMeHU OTBETa TOJBKO JIJIsI MPABUJIBHBIX OTBETOB MbI
HCTIOTH30BAHM CMEITAHHYIO JUHEHHYI0 MO/iesh ¢ (PUKCUPOBAHHBIMU ahderTamMn

Pucynox 3
ITopsaaok npenbsIBAEHUs] CTUMYJIOB B PAMKaX OIHO MPOOHI B 3a/1a4e IPECTABICHHS
HPOILYLIEHHOTO BETA 110 AHAIOTHU

1.4
E 1.3 .
g .
g Mpasuno
=42 B [penckasyemas 1
& * [lcesgocnyvaiiHas 1
) 4 [McesgocnyvaiiHan 2
e + [lpegckasyemas 2
1
o
[&]

1.0

CrnoxHele INerkue

CnoXHoCTb 3adauun
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CJIOXKHOCTU W TIPABUJIA, CyYaliHbIM 3(D(HEKTOM TTPABUIBHOCTH OTBETA U KJIACTEPU-
3ytomuM GakTopoM ydacTHuKa. CTaTUCTUYECKN 3HAYUMBIMU OKA3aJIMCh OCHOBHbIE
apextor: «Ciaoxknoctby (F(1; 1934.1) = 110.55, p < 0.001), «IIpaBuno» (F(3;
1923.1) = 8.60, p < 0.001), a Taxke B3aumozeiicTBue «CioxxHOCTE> X «IIpaBumo»
(F(1;1929.1) = 7.98, p < 0.001).

Jlyist aHa/IM3a TOYHOCTH OTBETA MBI MCIIOJB30BAIN OMHAPHYIO JIOTHCTUYECKYIO
PErPecCHIo ¢ MOTIATrOBBIM YIaleHUEeM TIPEIMKTOPOB HAa OCHOBE OTHOTIEHWS ITPaB/IO-
noxo6ust. B ycrenHoii rpyrine cTaTuCTHYeCKH 3HAYNMBIMU OKa3ainuch a(heKThl
(axtopoB «Ciosxkrocts» (B = 1.021, SE = 0.166, p < 0.001) u «IIpaBuno» (B =
0.670, SE = 0.164, p < 0.001). B HeycrenrHoii rpytire ObLT 3HAYUM TOTBKO 3P heKT
(daxropa «IIpasuio»: B = 0.588, SE = 0.107, p < 0.001.

Oo6cyskaenne

[IpesioskeHHast HAMM SKCIIEPUMEHTa/IbHAsE 3a/lavya Ha TPeICTaBJeHUe MPOIy-
LIEHHOrO LBETA 10 aHAJOIMK 00JIANAET PALOM XaPAKTEPUCTUK, BAKHDIX IS 00b-
eKTUBHOIO U3y4eHHs BO3MOKHOCTEH OOBEKTHOIO 3PUTENLHOTO BOOOPaKEHMS B
HOBEJIEHUECKUX U Icuxodusnosorndecknx uccieposanusx (Iledyenkosa u ap.,
2024). OHa He MOJKET BBINOJHATHCS Oe3 oOpalleHnsl K MbICJEHHBIM 00pasam,
HaIpUMep, TOJILKO 3a CUET M3BJICYEHUS MH(MOPMAIIMY U3 J0JTOBPEMEHHOI TTaMATH
NJIN NCXO/JIA N3 TEKYIUX yCJIOBI/HjI, IIpe/CTaBJECHHDBIX B I10J1€ BOCIIPpUATHA; HE aIleji-
JIMPpYET K ClleNUa/JIbHbIM 3HaHUAM; MUHUMHU3UPYET BO3MOKHOCTU Bep6aJIBHOFO
KOJMPOBAHUST;, UMeeT MUHUMAJbHBIN MTPOCTPAHCTBEHHbII KOMIIOHEHT; MO3BOJISIET
O6'beKTI/IBHO OIIEHUTDH IMMPABUJIBHOCTDb PEHIEHUA; TTO3BOJIAECT IapaMETPUYECKU Bapb-
MPOBaTh YPOBEHb CJIOKHOCTH W CO3/laBaTh GOJIBIIOE KOJIUYECTBO OJHOTHUITHBIX
po0.

Tperb y4acTHMKOB 00C/IEZ0BaHHOI BBIOOPKM OKA3aJUCh CHOCOOHBI PEIlaTh
[PE/TIOKEHHYTO 3a/1a4y Ha YPOBHE, JOCTOBEPHO MPEBBINIAIOIIEM CIyYaiiHOE yTaibl-
BaHMeE, YTO TOBOPUT 00 UX CIIOCOOHOCTU TPOU3BOIBHO (POPMHUPOBATH PEIIpe3eHTa-
M0 1[B€Ta Ha OCHOBE aHaJM3a IIPEABAPUTENBHO 00CIIEI0BAHHON 3PUTENBHOI
ciieHbl. B ety HeO0IbIIOTO pasMepa BHIGOPKHU OIEHKY JI0JIH TaKUX JIOAEH MOKHO
cuMTaTh OYEHb IIPEABAPUTENBHOMN, I ee YTOUHeHUs noTpedyercs MacmTaGHoe
nccienoBanue. Kpome Toro, orieHKa MOKeT OKa3aThCs 3aHUKEHHOI B CHJIY TIOBbBI-
MIEHHBIX TPeOGOBAHMI K PENIaTe Io: sl YCIEeNTHOTO BhIIOJTHEHNS 3a1a41 He00XO0-
JIMMa He TOJBKO CIOCOOHOCTD K OPOIKIEHUIO MBICJEHHBIX 00Pa3oB, HO U MOHUMAa-
HUE BU3YyaJIbHbIX aHaJ’[OI‘I/II';I.

HpI/IMeaneﬂbHO, 4YTO BCE€ YYaCTHUKH, a HE TOJIbKO YCII€HNIHO CIIPABUBIIUECA C
3aj1aueil, cyObeKTHBHO OIEHUBAJIU KUBOCTh CBOMX IIBETHBIX MBICJEHHBIX 00Pa3oB
(oObexTHas mkana onpocHrka VOSI) goctatouHo BHICOKO (B CpeHEM MOYTH Ha 4
GaJiia, 9YTo COOTBETCTBYET ONUCAHUIO «IIPEICTABJISETE SICHO ¥ JI0OCTATOUHO SIPKO» ).
B BbIOOpPKE HE OBLIO HI OIHOTO YYACTHHUKA, YbU OIIEHKU IPKOCTH 00pa3oB ObLIN Obl
He BbIe 2 6annoB 1o BeeM Borpocam u3 VOSI, uTo Moryio 6bl CUTHAIM3UPOBATH O
Hammury apantaszui. CBsa3u ¢ 00bEKTUBHON MPOAYKTUBHOCTBIO He HaOII01an0Ch
HE TOJIBKO JIJIsi CYyOBEKTUBHBIX OIEHOK MbBICJEHHBIX 00pasoB, HO /st CYObEKTHB-
HBIX OIIEHOK OIBbITA B c(hepax, PesieBaHTHBIX /ISt 00BEKTHOTO BOOOPAKEHMUSL.
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Yro6bl MPOSICHUTH NMPUYUHBI OTCYTCTBUS OTOW CBSI3U, HEOOXOAMUMO TIOHSITh,
HACKOJIBKO PA3/IMvaercss TPOIECC pelieHus] 3a/a4i B JABYX TOATPYIIIAx.
[TockoIbKY BpeMst OTBETa 3HAYUMO 3aBUCUT OT YPOBHSI CJOKHOCTU B 0OEUX MOJI-
IpyIax, To MOKHO OTOPOCUTH HPEAIION0KEHIE, YTO B HEYCIIEITHO MOArPYIINe, B
KOTOPOII CPeIHssT TOUHOCTH OTBETA COCTABJISIA OKOJIO 50%, UCTIBITYEeMbIe Pelasii
3aj1auy 1yTeM cJIydaitHoro yraapiBarust. O6 9TOM jKe TOBOPUT 1 TOT (DaKT, 4To 1pa-
BUJIO OPTAaHMU3AINHU IIBETOB B Psity (HO He PacCTOSTHUE MEsKy BapHaHTaMK OTBETa
B I[BETOBOM IIPOCTPAHCTBE) OKA3bIBAJIO 3HAUMMBI 2(h(HEKT HA TOYHOCTH OTBETA B
HeycHenHon noarpyimne (yuopsaodyeHHble PsAIbl OKasblBaJUCh Jierde, TOra Kak
JUIST YCTIETTHOM MOATPYIINBI TTaPaJoKCaTbHBIM 00Pa30M OKA3JIKCh JieTde Heymopsi-
Jl04eHHbIe). B COBOKYNMHOCTH 9TH PE3yJIbTaThl 3aCTABJSIOT HPEAIIONOKUTD, YTO
UCTIBITYEMBbI€, He CIIPABJISIONIIECS ¢ 3a1a4ell, Bce ke (HOPMUPYIOT PEITPe3eHTAINIO
IPOIYIIEHHOTO 1IBETa, OJHAKO OHA HEJOCTATOYHO AnuddepeHnupoBata, 4ToObI
00€ecIeunTh BEPHOE PEIeHNE.

B ycnenrHoii moarpyiime mpaBiio OpraHusaliii Psija BJIKSET He TOJbKO Ha TOY-
HOCTb, HO M Ha BPEMsI OTBETA, YTO CBUAETEILCTBYET O TOM, YTO ITH MCIBITYEMbIE
HCTIOJIB3YIOT PEMPE3EHTAINH HTATOHHOTO U TECTOBOTO PSIZIOB KaK Ha dTarle mepBud-
HOTO aHaJIM3a yYCJIOBHIA, TAK U Ha HTale BI6opa OTBeTa.

JI1st yTOUHEHMSI IOy YeHHBIX PE3YJIBTaTOB HEOOXOANMBI JalbHENIIIe CCIe10-
BaHUs, KOTOPBIE MPEINOJAraloT pacliipeHne BBHIOOPKU, a TakKkKe BKJIOYEHHE
JIOTIOJTHUTEIBHBIX JIETKUX 3a/1au Ha IIBETOBbIE aHAJIOTHH (HAaIIPUMED, IIBETOBOII PsiI,
BKJIIOYAIOTIHI He OTTEHKH OJHOTO TOHA, a HECKOJIBKO I[BETOBBIX TOHOB) M KOHT-
POJIBHBIX 3aj1ad, KOTOPbIE MO3BOJINIIN OBl OLEHUTH AU(hdOEPEHIINAIINIO PETpe3eHTa-
1Mii I[BETa HAa OCHOBE CTHMYJIOB, IIPEJCTABJEHHBIX B 110J1e BocupusaTus (6e3 obpa-
MEHNUsT K MbICJeHHBIM oOpasam). TakuMm 06pa3oM, HajbHeIe MCCiel0BaHust
OyIyT CrocoOCTBOBATh OMUCAHUIO CIHIOCOOHOCTH K BOOOPasKEHWIO I[BETa Ha BCEM
KOHTHHYYME €€ BBIPaKEHHOCTH, BKJIIOYAs OOHAPYKEHHYIO B TAHHOM HCCJIENI0Ba-
HIM OOJIBINYIO TPYIIITY JIIO/IEi, He CIIPABJISIONIUNXCS C IPECTaBIeHueM HeBepOaIu-
3YEeMBbIX 1[BETOB.
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Pesiome Abstract
B crartbe paccMaTpuBaeTcs MOTUBAIUS PasBJie- The article discusses motivation for recre-
KaTeJbHOIO UTEHUs IIKOJbHUKOB KakK CyObeK- ational reading in secondary school stu-
TUBHBIN (DAKTOP, CBSA3aHHbII ¢ 0OBEMOM UTEHUS dents as a subjective factor associated
U YUTATEJBCKON IPAMOTHOCTBIO, Pa3BUBAOIIEHiCs with reading amount and reading literacy,

Vcenemosanye BBIMOTHEHO TIpH (hUHAHCOBOI noaepskke Munucrepersa npocsemennss PO B pam-
KaX peasl3alliyl roCy/IapCTBEHHOTO 3a/IaHIs Ha BbIIOJIHeH e TpukJiaHoil HUP 1o teme «Bsanmocssisb
MPOGIEMHOTO MCTIOB30BAHMs MHTEPHETA, YMTATETbCKOW MOTHBAIMM U UUTATEJSbCKUX HABBIKOB Y
00yUAONXCsT TOPOACKUX M CEJTbCKUX IKOJ» (rocynapcrBerHoe saganne Ne 073-00014-24-07,
Ne IITHM 1023032200007-4-5.1.1;6.2.6, nomep rocpeructparu HAP 124120300005-4).

The study was supported by the Ministry of Education of the Russian Federation as part of the
implementation of the state assignment for applied research “The relationship between problematic
Internet use, reading motivation and reading skills of secondary school students in urban and rural
schools” (state assignment No. 073-00014-24-07, No. PTNI 1023032200007-4-5.1.1; 6.2.6, state regis-
tration number of research 124120300005-4).
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110 Mepe IIPUOOPETEHNST YUTATENBCKOTO OITbiTa. B
OCHOBY HCCJI€/IOBAHUS TOJIOKEHA TEOPUsT CaMo-
JeTEPMUHAIINY, B PAMKaX KOTODPOIl BBIJIEJSIOT
ABTOHOMHYIO MOTHBAIUIO, OTPAKAMILYI0 COOCT-
BeHHble WHTEPEChl U IEHHOCTH; KOHTPOJUpYe-
MYIO MOTHBAIIMIO, OCHOBAHHYIO Ha BHENIHEM JIaB-
JIEHUU WJIM OPUEHTAIMN HA Yy)KUe OXKUIAHUS, 1
AMOTHBAIMIO KAK YTPATy CMbIC/IA JIeITeTbHOCTH.
B xome 0630pa 060CHOBAHO MPEAIIOIOKEHNE O
TOM, 4TO IPOOJIEMHOE UCII0JIb30BaHe VHTepHeTa
y HIKOJILHIUKOB CBSI3AHO CO CHIKEHNEM aBTOHOM-
HOW MOTHBAIIUH, TIOBBIIIIEHNEM KOHTPOJUPYEMOIT
MOTHUBAIIUY U AMOTHBAIIH, & TAK)KE CO CHIKEHNU-
em 00beMa YTEHUS U YU TATENbCKOI IPAMOTHOCTH.
Jluist TIPOBEPKU 3TOIl TUIIOTE3BI OBLIO MTPOBELEHO
KOPPEJISIIMOHHOE UCCIIe[lOBaHNe HAa BBIGOPKe U3
446 poccuiickux ygammxes: 5—9-x kiaccoB. Ha
OCHOBE aHAJIOTUYHOTO AHTJIOSA3BIYHOTO OTIPOCHU-
Ka JUUIsl HACTOSIIIETO MCCIIe[OBaHus Oblia paspa-
6oTaHa METOJIUKA OIEHKM MOTUBAIUU YTEHUS Y
HIKOJIBHUKOB. Pe3ysbraTbl KOPPeJsIIMOHHOTO
aHaJM3a TIOTBEP/IIIN TIPE/IION0XKeHne O HaJU-
yun 06pPaTHOU CBSI3U NPOBJIEMHOTO HCIIOJIbH30BA-
nust Mlureprera ¢ aBTOHOMHOIN MOTHBAIIME yTe-
HUST ¥ IPSIMBIX CBsI3eii ¢ KOHTPOJIMPYEMON MOTH-
Balell M amoTuBaIell. ABTOHOMHAs MOTHBa-
1UsT U aMOTHUBAIIMS [IOKA3aJN TIPe/iCKa3yeMble
KOPPEJISIy ¢ 00bEMOM YTEHUST U YUTATENBCKON
rpaMoTHOCTBIO. C ITOMOIIIBIO CTPYKTYPHOTO MOJi€e-
JIMPOBaHUsI OBLIO YCTAHOBJIEHO, YTO MPOOJIEMHOE
ncrospb3oBanue Murephera mokasbiBaeT omnocpe-
JOBAHHBI 4Yepe3 MOTHUBAIMIO HeTaTUBHLII
abderT Kak Ha 00beM YTEHUs], TaK U Ha 4YKTa-
TEeJIbCKYIO rpaMoTHOCTD. [losyuennbre pesyJbra-
THI COOTBETCTBYIOT IPEJCTABIEHIIM O TOM, YTO
pobJieMHOe KCIob30Banue VIHTepHeTa mojpbi-
BaeT MOTUBAIIMIO MOJIPOCTKOB K Pa3BJeKaTebHO-
MY UYTEHUIO U Yepe3 9TO MPUBOJUT K CHIKEHUIO
YUTATENbCKONW AKTUBHOCTH M TPAMOTHOCTH.
BMmecTe ¢ TeM ¢ yueToM KOPPeJISIIMOHHOrO Iu3aii-
Ha MCCJEOBAHUS MOKHO TaKKe MPeIIosaraTh,
4TO MHTEPEC U JI000Bb K YTEHUIO Y MOAPOCTKOB
MOTYT, B CBOIO OYepellb, CJIYKUTb 3AIUTHBIM
(hakTopoM B OTHOIIEHUN TPOGJIEMHOTO UCIIOJb-
3oBanus Murepuera.

Kuroueswvie cnosa: MOTHBallMA 4YTeHusdA, aBTOHOM-
Hasgd MOTUBaIMA, KOHTPOJUPYyEMas MOTUBAlU:A,
HpO6HeMH06 HCIIO0JIb30BaHUe I/IHTepHeTEly BOBJIE-
YEHHOCTDb B 4Te€HUE, YNUTaTe/JIbCKadA TPaMOTHOCTb.

which develops as they gain reading expe-
rience. The study is based on the self-
determination theory, which identifies
autonomous motivation, reflecting one’s
own interests and values; controlled moti-
vation, based on external pressure or ori-
entation toward other people’s expecta-
tions, and amotivation as a loss of mean-
ing in an activity. The review provides a
rationale that problematic Internet use in
secondary school students is associated
with a decrease in autonomous motiva-
tion, an increase in controlled motivation
and amotivation, as well as a decrease in
reading amount and reading literacy. To
test this hypothesis, a correlation study
was conducted on a sample of 446 Russian
students in grades 5-9. Based on a similar
English-language questionnaire, a metho-
dology for assessing reading motivation in
schoolchildren was developed for this
study. The results of the correlation analy-
sis confirmed the hypothesis of an inverse
relationship between problematic Inter-
net use and autonomous reading motiva-
tion and direct relationships with con-
trolled motivation and amotivation.
Autonomous motivation and amotivation
showed predictable correlations with read-
ing amount and reading literacy. Using
structural equation modeling (SEM), it
was found that problematic Internet use
had a negative effect on both reading
amount and reading literacy mediated
through motivation. The results obtained
are consistent with the idea that problem-
atic Internet use undermines adolescents’
motivation for recreational reading and,
through this, leads to a decrease in reading
activity and reading literacy. At the same
time, given the correlational design of the
study, it can also be assumed that interest
and passion for reading in adolescents may,
in turn, serve as a protective factor in rela-
tion to problematic Internet use.

Keywords: reading motivation, autono-
mous motivation, controlled motivation,
problematic Internet use, reading engage-
ment, reading literacy.
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ChopMupOBaHHOCTD YMTATEIBCKUX YMEHUI TPEACTABISET CYNIECTBEHHBII
MHTEpeC JIJIst KcceoBareseil B 06acTu 00pa3oBaHust, HOCKOJbKY UMEHHO TEKCThI
OCTAIOTCSI MOIIHBIM U YHUBEPCAIbHBIM CPEACTBOM OOyYEHUsT M caMOOOyYeHUs
(ITykepman u zap., 2018). Ius obyyaommxcss OCHOBHON 1KOJIbI (5—6-X KIaccoB)
IJIAaBHBIM 00Pa30BaTeIbHBIM BBI3OBOM SIBJISIETCS TIEPEXO/ OT TIPOIECCa YCBOCHUS
HaBBIKOB YTEHUs K uTeHuio st ooyuenus (Dpymun u ap., 2010), T.e. mepexom ot
HU3KOYPOBHEBLIX METAJIMHTBUCTUYECKUX YMEHUI MPU YTEHUU K BBICOKOYPOBHE-
BBIM YMEHUSIM: BBIIEJSITh KPUTUUECKYTO HH(MDOPMAIIMIO B TEKCTE, (DOPMYJINPOBATDH
Y TIPOBEPSITH IMIIOTE3BI HA OCHOBE IMPOYNTAHHOTO, UCITOIH30BaATh MH(OPMAITUIO 13
OJIHOTO WJIM HECKOJIbKUX TEKCTOB jijisi (popMyJinpoBanusi BbiBooB ([puropenko,
2012). Jlammbie yMeHUs SBJISIOTCS OCHOBOI IS PAa3BUTUS YN TATETBCKON IPaMOT-
HOCTH IITKOJTHBHUKOB.

YuraTesbCKasi TPAMOTHOCTD, KaK OJINH U3 KOMIIOHEHTOB (hyHKITMOHATBHON Tpa-
MOTHOCTH, PAaCCMaTPUBAETCsI KaK <«CIIOCOOHOCTD YeJIOBEKa TMOHMMATh, UCIIOJIb30-
BaTh, OIIEHUBATH TEKCTbI, PA3MBIIILISATh O HUX U 3aHUMATBCSI YTEHUEM JIJIsI TOTO,
4TOOBI IOCTUTATH CBOUX TIEJIEM, PACIIIUPSITH CBOM 3HAHUST 1 BO3MOKHOCTH, Y4aCTBO-
BaTh B commanbHOl xusuuy» (OECD, 2019, p. 14). UuTaTenbckas rpaMOTHOCTD
BKJIIOYAET MIMPOKHUIA CHEKTP KOMITETEHIiT — 0T Ga3MCHOrO JAeKOAMPOBAHUS, 3HA-
HUS JIEKCUKH, TPAMMAaTUKH, CTPYKTYPBI T€KCTa /10 (OPMUPOBAHUST YMO3aKJIIOUe-
HUI Ha OCHOBe MH(MOPMAIIUHU U3 TEKCTa ¢ OMOPOI nik 6e3 oropbl Ha (hOHOBbBIE 3Ha-
nus (Biacos, Babuuesa, 2023; TocreBa u ap., 2019). K unciny BakHeimmx ajs
YUTATEIbCKOU TPAMOTHOCTH YMEHUI 1 HaBBIKOB B uccienoBanuu PISA 2018 otHo-
CAT CJIeYIONIHe: MOUCK U HaXOKaeHne NH(GOPMAIMU B TEKCTe; MOHUMaHue OyK-
BaJILHOTO CMBbICJIA TeKCTa WU (pparMeHTa TEeKCTa; WHTErpalnus pas3HbIX vacTeii
TekcTa W (GopMyJIHpOBaHWE BBIBOAOB (yMO3aKJIOUEHWI); OIleHKa KadyecTBa
U JIOCTOBEPHOCTH WHGOPMAIUU B TeKCTe; pedekcus Ha cojep:kanue u (popmy
TekcTa; oOHapyskeHue u ycrpanenue npotuopeunii (OECD, 2019).

YpoBeHb Pa3BUTHS YUTATETHCKON TPAMOTHOCTH UMEET 3HAUYUTEIbHbIE WHUBU-
NyaJbHble W COIMAJIbHbIe TOCHe/ACTBUS. VI3BeCTHO, UTO yuaniuecs C BbICOKUM
YPOBHEM YHTATEIbCKOM TPAMOTHOCTH UMEIOT OOJIBIINE MIAHCHI YCIENTHO OKOHYUTh
IKOJIy ¥ TIPOAOJIKUTH 0OpasoBaHue, a ee CpelHuil ypoBeHb cpean 15-ymeTHux
IIKOJIbBHUKOB SIBJISIETCST G0JIee BasKHBIM TIPEMKTOPOM 9KOHOMUYECKOTO POCTa, YeM
npyrue yuebuble noctmxenus (Ilykepman u ap., 2018; OECD, 2016).

CoBpeMeHHbIE KOTHUTWBHbIE MCCJIEOBAHUS TIOHUMAHUS TPAAUIIUOHHBIX U
MYJIBTUMEIMIHBIX TEKCTOB Pa3BUBAIOTCS B PYCJie TEOPETUUECKUX TIPEJACTABIEHUI
0 TIETOCTHOM, «BOTJIOTIEHHOIT» TIPUPO/IC Y€TI0BEUECKOTO MO3HAHNS, YIUTHIBAIONTIX
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BOCXO/IAIIE U HUCXOSNINE KOTHUTUBHBIE TIPOIECCHI TIPU YTEHUU, WHIUBU/YaJlb-
Hble ocobennoctn yntarens (Chuykova et al., 2024; Baunosa, [lep6akosa, 2024),
B TOM YHCJIe €r0 MOTHBAIMIO. Tak, Mcciae[oBaHus WHANBUALYAThHO-THYHOCTHBIX
(hakTOpOB UMTATENHCKOI TPAMOTHOCTH HA MaTepuaje Pe3yJIbTaTOB MEeXKIYHapPOJl-
Hbix TecToB PIRLS u PISA mo3Bonmau BRIIBUTH YHUBEPCAJIbHBIE U KYJTBTYPHO-
cnerdrunbie hakTopel MoTuBaru yrenus. Pesymsratel PISA, nomydennbie B
2018 1. Ha puMepe BHIOOPKU POCCUUCKUX MOAPOCTKOB, MO3BOJIMIN YCTAHOBUTH,
YTO BHYTPEHHSIS MOTUBAINS (B (hopMe YBJIEUEHHOCTH YTEHNEM ) BHOCUT CTATUCTH-
YEeCKU 3HAYMMbIN BKJIAJ] B YUTATEIbCKYIO IPAMOTHOCTb, IIPU 9TOM YPOBEHb TaKOIi
MOTHBAILMU HECKOJIbKO BBIIIE Y JIEBOUEK U y JeTeil u3 ceMeil ¢ 6ojiee BbICOKMM
COIMALHO-9KOHOMUYECKUM U KyJbTypHbIM ctaTycoM (lopmeesa, Coruen, 2024).
Bwmecte ¢ Tem MoTuBanmonubie (HaKTOPHI B JAHHBIX MEKIYHAPOIHBIX MCCIEI0BA-
HUAX HE PAcCMAaTPUBAIOTCS B KAYeCTBE CAMOCTOSATENLHOTO TIpe/MeTa WU3y4YeHMWs,
[O9TOMY JIJISI KX OIEHKHU MCIIOJIb3YIOTCSI KPATKUE MIKaJIbl, CJIab0 COOTBETCTBYIOIIIE
COBPEMEHHBIM TEOPETUIECKUM TIPEICTABIEHUSIM O CTPYKTYPE MOTHUBAITHH.

MoTuBalus 4YTeHus

MoTuBaIust YTeHUs PACCMaTPUBAETCS KaK COBOKYITHOCTh CyOBEKTUBHBIX TTPH-
YITH, KOTOpbie mobyskaaoT yensoBeka yntath (Conradi et al., 2014; Schiefele et al.,
2012). B pamkax 0HOTO 13 HanboJiee U3BECTHBIX TOAXO0A0B B MCUXOJOTUN MOTH-
Ball¥ — TEOPHHU CaMOJIETEPMUHAIIMKU — OCHOBHbBIE THUIIHI MOTHBAIUN XapaKTePH-
3YIOTCST Yepe3 TOHSATUS aBTOHOMHOI 1 KoHTposimpyemoil motuBaiiuu (De Naeghel
et al.,, 2012; Ryan, Deci, 2000). ABTOHOMHast MOTUBAI[W, CBSI3aHHAsI C Oy IIEHHEM
ABTOHOMHO PETYJISAINHU, KOT/Ia MPUYNHBI BOBJIEYEHHOCTH B JIEATENHHOCTD TIepe-
JKUBAIOTCSI KaK JIMUHbIE, HE CBSI3AHHBIE ¢ KOHTPOJIEM M3BHE, BKJIIOUAET BHYTPEH-
HIOIO U WAeHTU(UIIMPOBAHHYIO MOTHBaIMO. Ec/in BHYTPEHHSIST OCHOBaHA Ha HEIO-
CPE/ICTBEHHOM UHTEPECE U Y0BOJIbCTBUY OT IMPOIIECCA JIEATENbHOCTU, TO UEHTH-
dbunmpoBaHHas — Ha JUYHBIX IEJIAX W [EHHOCTAX 4YesioBeKa, MoOYKIAIMUX K
NesITETBHOCTH, HO He CBSI3aHHBIX HETIOCPEACTBEHHO C YAIOBOJBCTBUEM OT IIPOIlecca
nearenpHocTU. KoHTpompyemas MOTUBANNS BKIIOUAET BHENTHION (MU dKCTEP-
HAJIbHYIO ) MOTUBAITUIO ¥ UHTPOEITUPOBAHHYIO, OTPAKAIONIYIO PETYJISIINIO AeATeb-
HOCTU TIEPEHECEHHBIMU BOBHYTPb (MHTPOEIIMPOBAHHBIMU ) TI€JIIMU U IIEHHOCTSIMHU,
BOCIIPUHMMAEMbIMHU KaK B HEKOTOPOIT Mepe UysK/ible, He CBOU (HaIlpuMep, yCBOEH-
HbIE POAUTEIbCKIE TpeboBaHus 1 oxkuaaHust). Hapsay ¢ aBTOHOMHON U KOHTPOJIN-
pPYyeMOil MOTUBAIIUEN B TEOPUU CAMOJIETEPMUHAIINY BbIJIEJISIETCS] TAKIKE COCTOSTHIE
aMOTHMBAI[MM — OTCYTCTBMS MOTHBAIMKM K JEHCTBUIO, BbIpaskaiolieecs b0 B
OTCYTCTBUU COOTBETCTBYIOMIEH e TEIbHOCTH, JIMOO0 B ee (POPMaIbHON pean3anun
¢ MUHUMAJIbHOI BOBJIEYEHHOCTBIO. [IpUYMHBI aMOTHBAIUU MOTYT OBITh CBSI3aHbI C
TeM, YTO YeJIOBEK He IIEHNUT KaKylo-aubo AesTeIbHOCTD, He UyBCTBYET cebs B Heil
KOMITETEHTHBIM MJIN He OKHU/IaeT, YTO OHA TIPUHeceT KesaeMbli pesysbrar (Ryan,
Deci, 2000).

Eute oqun momysisipabiii B o61acTii MOTHBaIMK yreHust moaxon Jxk. Farpu u
A. Yurpuiaga o6berHSIeT AOCTHKEHUS PasHbIX aKTYaJbHBIX MCUXOJOTHYECKUX
TeOpHUi M KOHIeNINii. B paMKax 9TOro mojaxo/ia UCIOJAb3YIOTCS He TOJBKO UIEN
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teopun camozerepmunarmu (Ibid.), Ho u Teopun camoaddexrusroctu (Banmypa,
2000), a rtakxe Tteopum osxkumaemoii tennoctu (Wigfield, Eccles, 2000).
CamoadhdeKTUBHOCTD KaK Bepa B 9P (HEeKTUBHOCTH COOCTBEHHBIX JIEHCTBIIT, OCHOBAH-
Hasl Ha [IPOIIIJIOM OIIBITE JeSITEJIbHOCTH, UMeeT OOJIbINOE 3HAYEHIE B YTEHUH, OITPe/ie-
JISIST OKUJIAaHUST JIeTell OTHOCUTEIbHO CBOMX JOCTH/KEHUI B JIAHHOMN JIESITEIbHOCTH.
CorlacHO TEOpUHU OKUIAEMOI TIEHHOCTH, MOTUBAITUS OTIPE/IEJISIETCST JIBYMSI OCHOB-
HbIMU (DAKTOPAMU: IIEHHOCTDIO 33/1a4U U OKUIAHUSIMU €€ YCIEITHOTO PEeleHuUsl.

Jl71s1 OlleHKM MOTHMBAIIMK YTEHUs B UCCJEIOBAHUSX, MPOBEJEHHBIX HA OCHOBE
TEOPUK CcaMoOJleTePMUHAIINN, OOBIYHO wHcmosb3yeTcs: Mertoguka SRQ-Reading
Motivation, mpemosxernas /. [le Haress ¢ kommeramu (De Naeghel et al., 2012),
KOTOPas MO3BOJISIET OTIEHNUTH ABTOHOMHYTO 1 KOHTPOJIUPYEMYIO MOTHBAITUIO aKajle-
MHUYECKOTO YTeHUsI (CBS3aHHOTO ¢ Y4eOHBIMU 3a[a4aMi ) ¥ Pa3BJIeKaTeJbHOTO YTe-
Hust (YTeHUs] HA JIOCYyTe) Y YYalluxcs HaYaJbHBIX KJaaccoB. Ele ofHuM MHCTPY-
MEHTOM SIBJISIETCSI IIKaJa MOTHBAllMM K ydebe JJIsi MJIQIIINUX TTKOJbHUKOB
(Elementary School Motivation Scale, ESMS-R), npemnoxennas @. [yaem ¢ Ko-
aeramu (Guay et al., 2010). TTocsieaHsist 13 HUX UCTTOJB30BAJIACH B UCCJIEIOBAHUSX
poccuiickux yuenbix (Kanonire et al., 2020), ograko paboT, TOCBSIIEHHBIX aanTa-
IIMU BTUX METOJMK B Halleil cTpaHe, HaM He u3BecTHO. OOIIUM HEJOCTATKOM 9THX
WHCTPYMEHTOB TIPEICTABJISIETCS OTCYTCTBUE MIKAJIBI aMOTUBAIIUU YTEHUS, KOTOPAsS
MIPEICTaBISETCS TaKKe BA)KHBIM MOTHUBAIMOHHBIM TIokazaTeseM (Ryan, Deci, 2000).

IMIMPUYECKNE UCCITEIOBAHIS TIOCJE/ICTBUI MOTUBAIMN MTOKA3BIBAIOT, YTO aBTO-
HOMHAs1 (B YaCTHOCTHU, BHYTPEHHSIST) MOTUBAIIMSI CBSI3AHA C JIYUITUMU JIOCTUKEHUSIMU
B UTEHUH, B TO BPEMST KaK KOHTPOJIUPYEMasi BHEIITHSSI MOTHBAIHST OOBIYHO TTOKa3bIBA-
eT He3HauMTeJbHbIe WK HeraTuBHbIE addexT (McGeown et al., 2016; Schiefele et
al., 2012; Wang et al., 2022). B nposeznentom T.H. Kanouup ¢ KoJureraMmu JIOHTUTION-
HoM uccaegosarnu (Kanonire et al., 2020) na pumepe BBIOGOPKU POCCUIICKUX IIKOJIb-
HUKOB ¢ romonibio Metoarkn ESMS-R (Guay et al., 2010) 6b110 ycTaHOBJIEHO, 4TO
BHYTPEHHSIST MOTUBAIVST JIEMOHCTPUPYET TIPSIMYIO CBSI3b C YUTATETHCKUMI HABBIKAMU
U JIOCTVKEHUSIMUA B YTEHUHM KaK BO BpeMsi OOYYeHUsI B HAYaJIbHOM IITKOJIE, TaK U B
CpejIHeii IIKOJIe, a BHEIIHSIst MOTUBAI — OOPAaTHYIO CBSI3b. ITH BBIBOJBI IIOJHOCTHIO
MOTBEPIKIAIOT TEOPETHUECKUE MTPEICTABIEHIST O TOM, YTO aBTOHOMHAST MOTUBAIIHS
SIBJISIETCST OCHOBOI TIPOLYKTUBHOI IEATETPHOCTH U TOCTIZKEHUI.

PesysibraThl nccyieoBaHmil TTOKa3bIBAIOT TaK)Ke, YTO CBSI3b MOTUBAI[UU YTEHWS
C Pe3yJILTATUBHBIMU MTOKA3ATETIME (JIOCTYKEHUSIMU B YTEHUH, YNTATETHCKON Tpa-
MOTHOCTBIO) OIOCPE0BaHA COOTBETCTBYIONUMU MOBEIEHIECKIMU XaPaKTEPUCTH-
Kamu, oTpakaronumu 6osbinuii o6bem urerns (De Naeghel et al., 2012; Schiefele
et al., 2012; Wang et al., 2020, 2022). O6beM 4TeHUsI, BBIPAKAIOIINI TOBEAEeHYE-
CKUI KOMITOHEHT BOBJIEYEHHOCTH B UTEHIE, OOBITHO XapaKTEPU3YETCST PETYJISPHbI-
MU 3aTpaTaMy BpeMeHu Ha uteHue u ero dactotoil (Lee et al., 2021; Wang et al.,
2020). BoBieueHHOCTD B UYTEHNE B 11€JI0M, BKJIIOYAIOIIAsS TOBEIEHIECKIE, IMOITHO-
HaJIbHbIE ¥ KOTHUTHBHBIE KoMIOHeHThI (Barber, Klauda, 2020; Guthrie, Wigfield,
2000), oTpakaioliie CTeneHb MOTPYKEHN B YTeHNE, TaKyKe MMeeT CYIeCTBEHHOe
3HavyeHue s unrtareabckoil rpamorHoctu (Ho, Lau, 2018), ogmako B Takom
MIUPOKOM MTOHUMAHIH €€ CJIOKHO OTIETUTH OT MOTHBAIUH, UTO 3aTPYAHSIET aHATIN3
ee crieru(uIecKux MoCae/ICTBUIM.
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CBsa3p MOTHUBAIIUHA C HpOﬁJIeMHbIM HCII0JIb30BaAHUEM I/IHTepHeTa

[Hudposas cpena, Kak MpaBuJIO, ABISETCS YACTHIO MOBCEHEBHOM KU3HU COBPE-
MEHHBIX MIKOJBHUKOB. UTeHHEe KHUT CTal0 JaJeKO He €IMHCTBEHHBIM CIIOCOOOM
noJrydeHus nHGopMaIu U caMooOpasoBaHus, a UCCAeJOBATEIN CTaBAT IPOOIeM-
Hble BOIPOCHI 0 Hambosiee 3(HPEKTUBHBIX CIIOCOOAaX MOJYYeHUs 3HAHUS 4Yepe3
TeyaTHbIe W 3JIeKTPOHHBIE pecypchl pasHbix ¢opmatos (Baron, 2021). Bausanne
YTeHUs IIMPPOBBIX U MMEYATHBIX KHUT HA PA3JIMYHBIE TOBE/IEHYECKUE TTPOSBICHUS
(oHUMaHue TPOYUTAHHOTO, IOCTUKEHUST B YTEHUM, YUTATEJIbCKYIO IPAMOTHOCTb,
yCBOEHNE JIEKCUKH ) 32 TTOCTEeIHIE TOABl CTAHOBUIIOCH TIPEIMETOM PsIjia MCCIe0Ba-
HUI B Pa3HBIX CTPAHAX, B TOM UUCJIE CBSI3AHHBIX C MEKYHAPOIHBIM UCCJIE0BAHN-
em PISA (cm. 0630p: Sezgin, 2022). /loctynHOCTD 1H(MPOBBIX YCTPOICTB MO3BO-
JIIeT UCTI0JIb30BaTh M HOBBbIE (hOPMATHI JIETCKOTO YTEHUS (KHUKKU-UTPYIIKH, 1TH]-
pOBble KHUTH, KHUTU C JIONMOJHEHHOU peaJibHOCTBIO), XOTSI M HOBBIE (hOPMaThI
BBI3BIBAIOT HEOAHO3HAYHOE OTHOIIEHTE Y POAUTENIEN B CBI3H C UX MPEICTaBIECHIEM
0 Bpejie 3/I0POBbIO U HETATUBHBIX TIOCIEICTBUSX YPE3MEPHOTO BPEMEHH, TTPOBO/IU-
Moro peberkom 3a akparom (Kmomorosa, Cmuptosa, 2024). [Tpu aToM B ICHX0JI0-
rO-TIe/IJaTOTUYECKUX MCCIe/I0BAHNSX YTEHHS MTPAKTUYECKN HE YUNTHIBAIOTCS TaKWe
[OBe/IeHYeCKue TIPOSIBIICHUS, KaK TIPOJLyKTUBHOE U HEIPOAYKTUBHOE UCIIOJIb30BA-
Hue MUGPOBBIX PECYPCOB WK MUGPOBLIX YCTPOHCTB, B TOM YHC/e MPOobIeMHOE
ucrnonbzoBanue Muteprera (nanee — IIMI): HepocTaTOUHO yYUTHIBATH KOJIMYeE-
CTBO BPEMEHW, TTPOBOAMMOTO MOAPOCTKOM 3a MHUMPOBBIM YCTPOUCTBOM, BaXKHO
[PUHUMATH BO BHUMaHKE U WHUBU/yaJbHble OCOOEHHOCTH, M XapaKTep B3anMO-
nerictBus ¢ mudposoit cpepoil. Tak, B uccaepoBanum T.0. Punmunen n E.P. Cio-
60/CcKO Ha TipuMepe BBIbOpKH 13 993 poccHiiCKNX TTOAPOCTKOB B Bo3pacTte oT 14
1o 18 sieT mokaszaHo, 4YTo Ype3aMepHOe yBJIeUeHe KOMITbIOTEPHBIMYI UTPAMU TTPOBO-
[UPYeT PUCK aKaJeMHYEeCKOIl HEyCIIeBaeMOCTH, YNOTpeOJeHHs TICHXOaKTHBHBIX
BEIECTB M aHTUCOIMATIBHOTO U JECTPYKTUBHOTO ITOBEJEHUSA, a TPOIABUHYTOE
HCIIOJIb30BaHKE KOMITbIOTEPA CBSI3aHO € ycreXaMu B yyeOe, OTKa30M OT TICHXO0aK-
TUBHBIX BEIECTB U IPOCOLUaIbHbIM HoBegerneM (Punmunen, Cinoboackas, 2014).

M3BeCTHO, 4TO 3aBUCHMOE TIOBEEHUE MOJIOJEKH, TAKOe KaK yIoTpeOseHre
AJIKOTOJIST, ICUXOAKTUBHBIX BEIECTB, OTPUTIATEHHO CBI3aHO C YPOBHEM UYNTATEIb-
ckoro omnbita U MoTuBaru ytenus (de la Rocha Diaz, 2020), ogHako gaHHBIE O
cBsi3u MoTuBaIuu urerus ¢ [IIM wemHorouwcaentbl. Ha BBIGOPKE TYPEIKKX CTY-
JIEHTOB TI€JIarOTHYECKOT0 OT/AeIeHUs] YHUBepcuTeTa Oblla oOHapysKeHa oOpaTHast
CBSI3b MEK/Iy OTHOIIIEHUEM K UTEHUIO U 3aBUCUMOCTBIO OT COBPEMEHHBIX TEXHOJIO-
THUH, TTOJT KOTOPOI TOHUMAETCS 3aBUCUMOCTD OT VIHTepHeTa, COIMaNbHBIX ceTeil 1
anekTpoHubiX urp (Gerez Tasgin, Tasgin, 2023). 3Tu nannble CBUIETENbCTBYIOT O
ToM, yTo [T feficTBUTEIbHO MOKET ObITh CBA3aHO CO CHUKEHUEM aBTOHOMHOM
MOTHUBAITUN YTEHUS U POCTOM aMOTHUBAIWu. JIydre mcciaeoBal BOIIPOC O CBI3U
[N ¢ akazemMmuueckoii MOTUBAIMEN: MHTEPHET-3aBUCUMOCTb HETaTUBHO CKa3bl-
BaeTCsl Ha aKaJeMUYeCKOH MOTHBAIMU U pe3yJibrataXx 00y4eHus! B BBICIIUX y4yed-
ubix 3aBefiennsax (Reed, Reay, 2015; Truzoli et al., 2020). A.B. Xomoroposa ¢ KoJi-
seramu (Xonmoroposa u ap., 2022) mokasasu, uro [IMU y 06ydaonuxcst mKoJ i
BY30B CBS3aHO C TIPEANOYTEHNEM WMHU WH(MOPMAIMOHHOTO M Pa3BIEKATEIbHOTO
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KOHTEHTa, OHJIAH-001eH s 1 camoripe3eHTaln B VHrepHere. OHO TakKe 10JI0-
JKUTEJIBHO KOPPEJUpPYyeT ¢ 0OBEKTHOM (YUCTO MCIOJIHUTENbCKOMN, MOAYNHEHHO )
HO3UIMell U HeraTUBHON (OTCTpaHEHHOI) 1o3uiell o0ydalonmxcs B y4eOGHOM
JIesITeTbHOCTH, UTO YKa3bIBAaeT HA HeratuBHbIe rocyenctsust [T pst akagemuye-
CKOIT MOTHUBAIINN.

PasBiiekatesibHOE YTEHNWE W UCMOJb30BaHue VIHTEpHETa TIPENCTABISIIOT cOO0M
pazauynble (POPMBI TOCYTA TOAPOCTKOB, KOHKYPHUPYIOMNE 32 OTPAHUYEHHBIN
pecypc cBoboaHoro Bpemenn (Romer et al., 2013). TTockoIbKY B TaKOH KOHKYPEH-
1 mHGOopMaIMOHHBIX (hopMaToB MeanariatdopMbl (colaabHble CETH, BUIEO-
CEPBUCH M UTPOBBIE TIAT(HOPMBI) TIPEIaraioT 6oJee 3aXBaThIBAIOIINI MYJIBTHMO-
NAJTBbHBIN KOHTEHT, YeM TPAIUIIMOHHOE YTEHUE, TPOUCXONUT SIBJIEHUE BITECHEHUS
MPUBBIYKY UYTeHU Ha TTepudepuio (Tak Ha3bIBaeMas TUIIOTE3a BEITECHEHN ), KOTO-
pas HalllTa moATBepsKAeHue B psje uccaegosanuii (Guerrero et al., 2019). B aroii
CBSI3M MOJKHO IIPE/III0JIaraTh, YTO UpE3MEPHAsT YBJIEUEHHOCTh UHTEPHET-PECYPcaMu
CHUKAEeT BOBJIEYEHHOCTb B UTEHME I1€9aTHOMN JIMTEPATyPhbl U MOJAPbIBAET MOTHBA-
o yreHusi. CTpemiieHre K OHJIaiiH-001eHNI0, TOTPeOIEHNIO Pa3BIeKaTETbHOTO
u WHGOPMAIMOHHOTO KOHTeHTa M3 VHTepHera, mpuobperast HOMUHHUPYOIIee
MOJIOJKeHEe B CHCTEMe MOTHBOB TojapocTka (XoJsmMoroposa u ap., 2022), MoxeT
BBITECHSITH JIPYTHM€ BaKHble MOTHBBI, TaKKe KaKk MHTepec K yuebe WM sKeJaHue
YUTATH JIUTEPATYPY.

Ha ocHoBe pe3yJsibTaToB aHajnM3a MPOILIBIX WCCAE0BAHUI Oblia BBIABUHYTA
rurotesa o ToM, 4To [IMV y mKOJBHUKOB CBSA3aHO CO CHUKEHHOH aBTOHOMHOM
MOTHBAIMEH K YTEHWTO U TIOBBITNIEHHOH KOHTPOJINPYEMOI MOTHBAIMEH 1 aMOTHBA-
nueit. [locaeactBus BodmoskuabIX addextoB [ITNMN Ha MoTHUBAIIIO MOTYT 3aTparu-
BaTh CHUJKeHME 00beMa YTEeHHS U YUTAaTeIbCKOM rpaMOoTHOCTH. Takum o6pasom,
1eJIbI0 PaboThI cTast aHaaus csisu [TV ¢ MmoTuBainueit yreHusi, 00beMOM YTEHUS
U YUTATETHCKON TPAMOTHOCTBIO TKOJHHUKOB.

Bbi6opKka U METO/IbI HCCIIETOBAHUS

Bsi6opka. B nccrienoBanyu nputisiin yuactue 446 ydammxcest 5—9-X Kaaccos,
n3 Hux 137 mposkwsaonux B T. buiicke, 136 — B 1. TopHo-Aunraiicke, 100 — B
r. Ilepmu u 73 — B cebCcKuX paiioHax Asrtaiickoro kpast u PecryGaukn Asrraid.
B cocraB BbibOpKU Bouuin 58% neBouek U 42% MaJbUMKOB, CPEIHUII BO3pPacT
OIIPOILEHHBIX cocTaBui M = 12.59, SD = 1.45.

Metomuku. /{7151 OTIeHKN MOTHBAIINY YTEHUS UCTTOTH30BATACH aIalITHPOBAHHAS
IUIs aTOro ncciaenosanust meroguka Jx. e Harens u coaropos (SRQ-Reading
Motivation) (De Naeghel et al., 2012), npeaHazHaueHHas 1J1st OIIEHKA aBTOHOMHOI
U KOHTPOJIMPYEMOW MOTHUBAIMU PA3BJIEKATENIBHOTO YTeHus. MoTUBanus YTeHMs
JUTSL aKaJIeMUYECKUX 1eJIeil OT/IeIbHO He M3MEPSLIACh, TaK KaK, 110 JAHHBIM aBTOPOB
METOJIMKH, OHA TeCHO CBs3aHa ¢ MOTHBaIlueil passiekarenbHoro yrenus (Ibid.).
[Ipu aToM MoOTHBaIUS Pa3BJIEKATEILHOTO YTEHWS, IO BCEH BUAMMOCTH, MOXKET
ObITH OOJIee MHAMBU/YAJIbHON M MTOKAa3aTeIbHON, TaK Kak aTa (hopMa YTeHMsI OTHO-
CUTEJIbHO CaMOCTOSITeJIbHA W He 3aBUCUT OT TpeboBaHuii yuuress. OnpocHUK
cocrout u3 17 BapuaHTOB 3aBepileHUs NpeAIoKeHus «5 uurtaio B cBOOOAHOE
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BpeMsi, TIOTOMY YTO...», HAIIPUMEP, <...MHE 3TO JICHCTBUTEIbHO HPABUTCS» (aBTO-
HOMHAs MOTHUBAINA), «..pOAUTETN CIUTAIOT, ITO S JOJCKEH 9TO [eIaThy (KOHTPO-
spyeMast MotuBaius). Corsacue ¢ KakIbIM M3 HUX TPeOOBAIOCh OIEHUTDH 110
nrkasie oT 1 — coBepIIeHHO He COTJIACeH JI0 7 — TOJHOCTBIO coraceH. TeKeT MeTo-
KN OBLI TTOJTyY€eH B pe3yJabraTe TIepeBoia ¢ aHTIMICKOTO ABYMSI CIICIIMATNCTaMH,
XOPOIIIO BIA/ICIONUMU aHTJIUHCKIM SI3bIKOM 1 UMEIOTIUMU OIIBIT B UCCJIE0BAHUSIX
MoTtuBaiun. /[ByxdakTopHas Mozesb, BKIOYAONAA (HaKTOPhl aBTOHOMHOW U
KOHTPOJUPYEMOI MOTHBAIIMH, TTOKa3aja HEAOCTATOYHOE COOTBETCTBUE JAHHBIM:
x2 = 481.24; df = 118; p < 0.001; CFI = 0.876; TLI = 0.857; RMSEA = 0.084 (90%
CI=10.076,0.092]); PCLOSE = 0.000; N = 438. Ananus uHmIeKcoB MOIU(PUKAIIIT
BBISIBUJI, UTO PsiJl 33/[aHUIT TOKA3bIBAET TEH/ICHITUIO K TECHOU CBSI3U JIPYT C IPYTOM,
[IPU 9TOM UX COJIepKaHIe SIBJISIETCsT OueHb O1u3KuM. 110 9T0ii IprunHe, a TakKe U3
coobpakeHnil n3beranust U3OBITOYHOCTH TPU 3ajlaHMsl, OKa3bIBAIONINE HANOOIb-
1ye KoBapualuu, ObLIN UCKJIIOYEHBI, B PE3yJIbTaTe Yero B KaxKI0W M3 MIKaJl OCTa-
Joch 1o 7 3amanuii. [locie aToro mokasaTesn COOTBETCTBUSA MOJIE/IN IAHHBIM CTAJIN
npuemaembiMit: x2 = 230.95; df = 76; p < 0.001; CFI = 0.929; TLI = 0.915;
RMSEA = 0.068 (90% CI = [0.058, 0.078]); PCLOSE = 0.002; N = 438.
Koaddurmentsr o Kporbaxa ist MOJTyIeHHBIX MTKAJT aBTOHOMHON W KOHTPOJIH-
pyemoit motuBaruu coctaBuau 0.93 u 0.78 cooTBeTCTBEHHO.

BBumy Toro uTo onucaHHas BbIllle METOANKA He TIO3BOJISIET OIIEHUTh aMOTHBA-
U0 K YTEHUIO, HaMK ObljIa COCTaBJIeHA COOTBETCTBYIOIIAS MIKaJIa aMOTHBAIIUN U3
JeThIpex yTBepskaeHuit: 1.  ne uvumaro 6 c60600H0e 8pems, max Kax He UNCY 6 SMom
cmvicaa. 2. A ne nonumaro, 3auem mue yumamv 6 c60600noe epems. 3. Panvwe s
NOHUMAT, 3aueM MHE UUMAmb, d CeUUac He UxCYy 8 amom cmoicaa. 4. A ne mobnio
uumamo, mie amo neunmepecto. Coracue ¢ KaskAbiM U3 HUX TPeOOBAIOCH OLEHUTh
1Mo mkase ot 1 — coBepIieHHo He corjiaceH 70 7 — MOJHOCThIO coriaceH. OHo-
(hakTOpHAg MOEb MITKATBI AMOTUBAIIUY YTEHS TIOKA3aIa OTJINYHOE COOTBETCTBHE
nanubIM: X2 = 3.65; df = 2; p = 0.161; CFI = 0.996; TLI = 0.988; RMSEA = 0.043
(90% CI =[0.000, 0.114]); PCLOSE = 0.455; N = 436. Koaddunment o Kponbaxa
i mikasisl coctasui 0.89.

Obwas wxara npobremnozo ucnoivsosanus Mnmepnema-3 (GPTUS3), paspa-
6orannas A.A. Tepacumosoii u A.B. Xoamoroposoii (TepacumoBa, XoaMoroposa,
2018), Bruiouaer msATh cybmkam: IIpednoumenue ownaiin-obwenus (3 TyHKTA),
Pezynayus nacmpoenus (3 nynkra), Koenumusnas noziowennocms (3 MyHKTA),
Komnynocuenoe ucnoavsosanue (3 nyukra), Hezamusnvie nocaedcmeus (2 myHKTa).
ITH cyOIIKa/IbI ¢ Pa3HBIX CTOPOH XapaKTePU3YIOT IPOSIBJEHUST IIPOOJEMHOTO TIOBe-
JIEHHsI, CBSI3AHHOTO € ncrosib3oBanreM Murteprera. Hagexnocts cyoikan (a Kpon-
6axa) naxoxmiaach B npegenax 0.72—0.81, nageskHocTh 0OMIEH IHKAIbI COCTABUIIA
0.86.

Ilkana o6sema umenus Gblia cCOCTABIEHA [T OIEHKY TIOBEIEHYECKUX MTPOSIBJIe-
HU MOTUBAINH K YTEHUIO, BEIPAKAIOTINXCSA B KOTUIECTBE MTPOUYNTAHHBIX MaTepHa-
JIOB U 3aTpaTax BPeMeHHU Ha YTeHHe Ha OCHOBE aHAJOTUYHON 3apyOeKHOM MIKAJIbI
(Wang et al., 2020). McxoaHast Bepcust U3 TPeX BOIIPOCOB ObLjIa TiepeBeieHa ¢ aHT-
JIMICKOTO sI3bIKa, M C YYETOM ee YMEpPEHHOU BHYTPEeHHel COrJIacoOBaHHOCTH ObLI
nobasiieH 4eTBepThIil Bompoc: 1. CKoawko Knuz mot npouumai(a) 0ns unwmepeca 8
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meuenue npownozo mecsya? 2. Kax uacmo mot wumaewn npocmo ois unmepeca?
3. Kax donzo movL 0bbruno uumaewv xhuey 6e3 nepepvleéa, K0z0a uumaeulb 4mo-
Hubyov onst unmepeca? 4. Ckoavko epemenu 8 denv (npumepno) mol 06bUHO mpa-
muws Ha umenue 0l co6cmeen0zo yoosorvbemeus? K Kakaomy U3 BOIPOCOB MPe/l-
Jlarajiach CBOSI IITKaJla OTBETOB C YETBHIPbMA TpasarusaMu. Otienka omHo(aKTOPHOM
MOJIE/IH THKa/IbI HOKa3a/1a Hey[0BIeTBOPUTEILHOE COOTBETCTBIE faHHbIM: X2 = 30.10;
df=2;p<0.001; CFI=0.971; TLI = 0.913; SRMR = 0.031; RMSEA = 0.178 (90%
CI =[0.126, 0.237]); PCLOSE = 0.000; N = 441. Bmecre ¢ TeMm mobaBierHue Ha
OCHOBE NH/IEKCOB MOJIN(DUKAIINY U CXO/ICTBA B COJIEP;KAHNT BOITPOCOB KOBAPHAIINU
MEKIy TMYyHKTaMU 3 W 4 TMPUBOANT K TIOJTYYEHHWIO XOPOIINX TTOKa3aTesiell COOTBeT-
creust: x2 = 0.01; df = 1;p = 0.929; CFI = 1; TLI = 1; SRMR < 0.001; RMSEA < 0.001
(90% CI =[0.000, 0.040]); PCLOSE = 0.959; N = 441. Koadpuiment o Kpornbaxa
1t mKasel coctasuat 0.75.

Ouenka uumamenrvCKoll 2pamomnocmy TPOBOJNIACH € TIOMOIILIO pa3paboTaH-
HOro OaHKa 3aJaHuil [Jisi OIEHKU YUTATENbCKOH TPAMOTHOCTH MIKOJbHUKOB
(Bracos, babuuesa, 2023). B kask10ii BO3pacTHO rpyiiie (KIacce) UCIoIb30BaT-
csl COOTBETCTBYIONUI eif Habop 3amannil. Kaskuapiii Habop 3agaHuii BKIOYAI OT 4
110 8 BOIIPOCOB K TEKCTY, OTIEHUBAIOIINUX PA3JIMYHbIE YNTATEIbCKUE YMEHUS:

1) u3BMEKATH AKCITUIIUTHYIO WU UMILTUITUTHYIO UH(POPMAITIIO U3 TEKCTA;

2) UHTETrpUpOBATH PA3PO3HEHHBIE TIOHATHUS, TPEJIOKEHUS /71 TTOHUMAHUS TeMbI
WJIM MUKPOTEMBI, HHTEPIIPETHPOBATD MPABUJIBHBIM 00pa3oM (hparMeHThI ¢ JIOKIb-
HOIl HEOTHO3HAYHOCTHIO (JIEKCHMYECKON, CHHTAKCUYECKOH M T.JI.), BBIYJIEHATD TIpe-
CYTITIO3UITNH, ONIPEIEJISATh 3HAU€HNE MHOTO3HAYHOTO CJIOBA B KOHTEKCTE W T.JL.;

3) omeHuBath WHMOPMANINIO ¢ TOUYKU 3PEHUS MOJATBHOCTH, TOCTOBEPHOCTH,
BEPOSATHOCTH U T.JT.;

4) ucnoib30BaTh MHPOPMAIINIO U3 TEKCTA, MPeIaraTb KOHKPETHOE pelleHune
KaKOW-Tn60 TIPAKTUYECKOiT 3a/1a4H ¢ OTIOPOI Ha TIIyOHHHOE MOHUMAaHKE TEKCTa.

K kaxkmomy 13 BOIIPOCOB TIPeIJIarajics CucoK n3 4—6 BapuaHTOB OTBETA, OJIMH
13 KOTOPBIX ABJISAJICA BEPHBIM. [[7151 OTIeHKN YMTaTeNbCKON TPAMOTHOCTH JITIST KasK-
JIOTO UCHBITYeMOTO OblTa BBIYMCAEHA JOJS BEPHO pPEIEeHHBIX 3a/JaHMuil.
[TosrydeHHble OIEHKY ObLIN CTaHAAPTU3UPOBAHBI BHYTPU BO3PACTHOM IPYIIIIBI [T
MOCJIE/IYTOIIETO aHAIN3a B 00Ieil pasHOBO3PACTHOIT BBIGOPKE.

MeToabl aHanM3a JAHHBIX. AHAINU3 JAHHBIX TTPOBOJUJICS C MCIIOJIb30BAHUEM
METO/IOB OTMCATENBLHON CTATUCTUKH, KOPPEIAINNOHHOTO aHaIn3a, CTPYKTYPHOTO
JINHEHHOTO MOJIETUPOBAHUS. BbIumcienns oCcyIecTBISINCh B Cpejle CTaTUCTHYe-
CKOTo aHasm3a R, MoziempoBaHe IpoOBOIUIOCH ¢ TOMOIIBIO TporpaMmbl Mplus 8
METOZIOM MaKCHUMAJIbHOTO TPaBAOMOA00UsT ¢ POGACTHOI ONEHKOI CTaHAapTHBIX
oummbokx (MLR). B kauecTBe mpremieMbiX (XOPOIIKX ) IOKa3aTesieil COOTBETCTBISA
MOJIEJIH JIaHHBIM paccMmarpuBaanch cienyiomue (Mueller, Hancock, 2018): CFI >
0.90 (0.95), RMSEA < 0.08 (0.06), SRMR < 0.08 (0.06). O1ierka craTUCTHYECKOI
3HAYMMOCTH OTIOCPEOBAaHHbBIX 3(h(heKTOB MpoBoarIachk B Mplus ¢ momoripio OyT-
crpen-anaimsza (5000 BbiOOpoK). KosmuecTBo HabGIOAEHUI € MPOIYIIEHHBIMU
3HAYEHUSIMU He TIPEBBIIANO 5%. B X0/1e KOPPEISIIMOHHOTO aHAN3a UCTTOIh30Ba-
JIOCH TIOTTAPHOE MCKJIIOUEHNE CIyYaeB, CTPYKTYPHOE MO/IETMPOBAHNE TTPOBOINIIOCDH
¢ ucnoabzoBannem Meroga FIML (Full Information Maximum Likelihood)
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(Enders, Bandalos, 2001), o6ecreunBatoriero nanbosiee ahhHEeKTUBHYIO OIEHKY
MOJIEJTH HA OCHOBE BCEX MMEIOIINXCST HAOTIOIeHUTA.

Pe3yabraThl

PesyibraTsl KOppesiMOHHOTO aHasn3a (Tabsuia 1) mokasaim HaJIudre OKu-
JlaeMbIX CBsI3el Mexay nmokaszaressimu [TV, MmoTuBaiuu ureHus, oGbeMa YTeHuUst
1 YUTATEeJThCKUX HABBIKOB.

[l mpoBepKu TUTIOTE3BI BHITTOTHEHO CTPYKTYPHOE JUHEWHOE MOIETNPOBAHNE,
B X0JIe KOTOPOro cHavasia Obljia IIPOBepeHa U3MepUTeIbHast MOJIe/Ib, BKII0YAIOIas
CBOOOIHO KOPPEUPYIOTTHE MEKLY OO0 (haKTOPbl aBTOHOMHOW U KOHTPOJINpPYe-
MOH MOTHBAIIUK, aMOTUBAIMK, 00beMa urernst 1 [INV. VTHanKaTopaMu mocieaHe-
ro dakropa ObLIN TOKazaTe/u 1o mKaaaMm TV, nHAMKATOPbI OCTAIbHBIX (haKTo-
POB — BXOZAIINE B COOTBETCTBYIONINE NIKAJIBI 33jaHUs. Takas MOesb MoKa3aia
VIOBJIETBOPUTEILHOE COOTBETCTBUE JaHHbIM: X2 = 746.37; df = 341; p < 0.001;
CFI=0.915; TLI = 0.906; SRMR = 0.068; RMSEA = 0.052; 90%-HbIil 1oBepu-
tesbHbIN uHTepBas 1t RMSEA: 0.047-0.057; PCLOSE = 0.291; N = 446. 3atem
B TY MOJIEJb OBLITH 100aBJIEHBI KOPPETUPYIOTIHE MEKIY COOO0I 1 CO BCEMH OCTaIb-
HbIME (DakTOpamMu HaOJIf01aeMble TIePEMEHHbBIE: YNTATeIbCKast TPAMOTHOCTD, TIOJI U
Bospact. [locse aToro mokazaTeu puTa MOJIETN U3MEHUTICh B MUHIMAJILHOT CTe-
nenn: x2 = 834.97; df = 387; p < 0.001; CFI = 0.910; TLI = 0.899; SRMR = 0.066;
RMSEA = 0.051; 90%-#b1ii noBeputenbhbiii mHTepBas 18 RMSEA: 0.046—-0.056;
PCLOSE = 0.365; N = 446.

Tabnuya 1
OnucaresbHast CTATHCTUKA M KOPPEJISALMU MKy H3MEPEHHBIMH [IePEMEHHbIMH

IIxanst M SD 1 2 3 4 i ’ !
(mepemeHHbIE)
1. ABTOHOMHAas 471 1.45 —

MOTHUBAIUA

2. Kourponmpyemas 337 | 118 0.14%* _

MOTHUBALUS
3. AMoTuBarus 3.02 | 1.51 | =0.71***| 0.09 —

4. TIpobaemnoe

HCITOJIb30BaHNe 3.03 | 1.02 | —0.11* 0.31%%%|  (.31%** —

nnrtepuera (1IM11)

5. O6beM ureHus 244 | 0.68 | 0.62***| 0.03 —0.56*** | —0.10* —

6. Hurareancie 0 1| 044* | 002 [-0.12* 0.03 0.20%%*| —

HaBbIKN

7. Bospact 1259 | 1.45 | 0.14%* | -0.16%** 0 0.01 0.14** | 0.01| —
8. Ilox _ _ _ *% _ kkk | * _ . *
(0— K, 1 — M) 0.13 0.08 0.08 0.17 0.11 0.02|-0.12

IIpumevanue. O6beMm BoIGOPKU N 0T 427 110 446, UCIIOJIB30BAIOCH TIONIAPHOE UCKITFOUEHVIE TPOTTYCKOB.
*p <005, ** p<0.01, ** p<0.001.
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Jlasee Ha OCHOBe BBIIBUHYTOI THIIOTE3bI ObLIa COCTaBJ€HA CTPYKTYpHast
MOJIeJTb, B KOTOPOW YMTATEIbCKAst TPAMOTHOCTD 3aBUCHUT OT 00beMa UTEHUsT, TPEX
dakxropoB MotuBanuu u paxropa [T, O6beM uTeHNUsT, B CBOIO 0YEPE/ib, 3aBUCUT
ot Tpex daxropoB motuBaiuu u [IUN. Tpu dakropa MoTuBaIuu B aTOI MO
saBucst oT [T, J[is1 KOHTPOJIs oJIa ¥ BO3pacTa B MOJIENb TakKe ObLIH 100aBJIe-
HbI UX 3(hdeKTh Ha Bce Apyrue rnepeMennbie. B Mojesnu gonyckaiuch momnapHbie
KOBapuannuu Meskay TpeMd (akrtopamu MotuBarmu. OieHKa Takoit Mozgenau (pucy-
HOK 1) IoKazasa y/10BJIeTBOPUTEIbHOE COOTBETCTBHIE JaHHbIM: 2 = 821.32; df = 381;
p<0.001; CFI=0.912; TLI = 0.899; SRMR = 0.063; RMSEA = 0.051; 90-11porienTHbIi
noseputebHbd nHTEpBAT 47151 RMSEA: 0.046-0.056; PCLOSE = 0.371; N = 446.

[IpuBenennast Ha pucynke 1 Mozesb I€MOHCTPUPYET, UTO HEIOCPEIACTBEHHbBIE
acdexTsr MoTuBam n [T Ha ynTaTeIbeKy1o TPAMOTHOCTD He TTOKA3aJH CTaTH-
CTUYECKON 3HAYMMOCTHU. Takike He SIBJISIETCS 3HAUYMMBIM HEIOCPEJICTBEHHBII
abdexr [TNMU Ha o6beM uteHust. IIpu 5TOM aHAIU3 OMOCPEOBaHHBIX 9P (HEKTOB
nmokasas, uto 3(pdeKT aBTOHOMHOI MOTHBAINN HA YUTATENbCKYIO TPAMOTHOCTD
apisgetcs cratuctrudecku 3HaunMbIM (0.100; p < 0.01), Tak ke kak u achdeKT amo-
tuBarmn (—0.079; p < 0.01). Cymmapusiii onocpenoBanubiii achdext [ITNU cratn-
CTUYECKH 3HAUYMM Kak 151 unTaTessbckoi rpamotaocTh (—0.044; p < 0,01), Tak u
mist oobema utenust (—0.198; p < 0.001). Takum 06pasoM, MOJIE/Tb IEMOHCTPUPYET,
yto [T HemocpencTBeHHO CBA3aHO CO BCEMU TIOKA3ATEIAMA MOTUBAITUN YTEHUSI
1 OTIIOCPEIOBAHHO Yepe3 HUX ¢ 00bEMOM YTEHHS U YUTATEIbCKOI TPAMOTHOCTBIO.

Oo6cyskaenne pe3yabTaToB

PesysraThl TPOBEJIEHHOTO KMCCJIEIOBAHUS TTOATBEPIKAAIOT TUTIOTE3Y O CBSI3U
[N y mKOTPHUKOB CO CHUKEHHON aBTOHOMHOI MOTHWBAIIMEN UTEHU, a TaKKe
HOBBIIIEHHON KOHTPOJIMPYEMOil MOTHBalMeil 1 aMoTuBaleil. B Haieii BoiGOpKe

Pucynox 1
CrpyKTypHasi MOJIeNIb CBsA3eii poGaeMHoro ucnoib3oBanus Murepuera (IIUU) ¢ moTuBanuen
YTeHHs, 00'b€MOM YTEHHUSI U YUTATENbCKOI TPAMOTHOCTBIO IPH KOHTPOJIE M0JIa M BO3PACTa
(Bce npuBeieHHbIe K02 PHUIHEHTH cTaTHCTHYeCKH 3HaYnMbI pu p < 0.001, He3HaUNMBIE Ty TH
U OCTaTKHU OMYHIEHBI /IS YIPOIIEHNS PUCYHKA)

ABTOHOMHasI
MOTHBAIUS

0.42

IIpoGnemuoe
MCHONb30BaHIE
WHTCPHETA

O0BeM
YTCHUS

YwuraTenbcras
TPAMOTHOCTh

-0.39 0.28 —

0.29

Bospacr
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ciabast, HO CTATUCTUYECKU 3HaYnMasi oOpaTHast ¢Bsi3b [IM ¢ aBTOHOMHON MOTH-
Balliell JIOMOJTHSAETCSI YMEPEHHBIMU MPSIMBIMU KOPPEJISIIIUSIMU C aMOTUBAIlUEN U
KOHTPOJUPYEMOIl MOTHBAIMElN. Pe3ybraThl CTPYKTYPHOTO MOJIETMPOBAHUS T103-
BOJISIIOT C/IEJIaTh BBIBOZ O TOM, YTO TIPEJACTaBJIE€HUSI 00 OMOCPEIOBAHHOM Yepe3
MOTHBAINIO (B YACTHOCTH, Yepe3 aBTOHOMHYIO MOTHBAIIMIO I aMOTHUBAIIUIO ) HETATHB-
HoM aderte [T Ha 0ObeM YTEHUST ¥ YUTATENBCKYIO TPAMOTHOCTB XOPOIIIO COOT-
BETCTBYIOT OMITMPUYECKUM JIAHHBIM. JIHIIIb KOHTPOJIMPYeMast MOTUBAIHST, HECMOTPSI
Ha ee TpsAMyIo Koppessiuio ¢ [T, okazanach He cBsi3aHa ¢ 0OBEMOM UYTEHUST U
YUTATENILCKOM rPaMOTHOCTBIO. [TocsieiHuil (hakT coracyercsi ¢ JaHHbBIMU 00 OTCYT-
CTBUM CYMIECTBEHHBIX a(D(HEKTOB KOHTPOIMPYEMOH MOTHBAIIUN YTEHHUS Ha 0OBHEM
yTeHus B pasBiekaTeabHbIX nessax (Schiefele et al., 2012; McGeown et al., 2016).
BoiBosibl, crenanuble Ha OCHOBE JAHHOIO HCCJEIOBAHUS, MOATBEPKIAIOT U
JIOTIOJIHSIOT CBe/IeHnst 00 0OPATHON CBSI3U M€KLYy OTHOIIEHUEM K YTEHUIO W 3aBU-
CUMOCTBIO OT COBPEMEHHbIX TEXHOJIOTUI, [TOJIyYeHHbIE B UCCJIE/JOBAHUT HA TIPUMe-
pe BbiOopku Typenkux crynertoB (Gerez Taggin, Tasgm, 2023). [To HaumiM gaH-
HbiM, [TV Kak 0IHO U3 MPOsIBJIEHUH TTO00HOI 3aBUCUMOCTH UMEET HEeTaTUBHbIE
CJIEJICTBUSI HE TOJIBKO [T MOTUBAIIUU YTEHUST, HO U JIJIsl CBSI3aHHBIX C HEll TIOBE/IeH-
4ecKMX U 00pa3oBaTeNbHBIX MOCIEACTBUN: 0ObeMa YTEHUsI U YUTATEJIbCKOW rpa-
MoTHOCTH. Haim jannbie 0 TOM, YTO aBTOHOMHAsi MOTHUBAIIUSI UYTEHUS BbIIIE Y
neBoyuek, cornacyiorest ¢ pesyasratamu PISA 2018 (Topaeesa, Corues, 2024).
PesybraTsl vccieoBaHus Tak:Ke COOTBETCTBYIOT JAHHBIM O T€HEPHbIX Pa3Jin-
unsix B [T Gostee BhICOKAst CKIOHHOCTD eBouek k [T cormacyercst ¢ aHHbI-
MU HEKOTOPBIX MpOILIbX uccaegopannii (Prochazka et al., 2021). BeposTHo, uto
10100HbIE Pa3indust OOHAPYKUJINUCH BBULY TOTO, YTO MCIOJIb30BABIIASICS B JlaH-
HOM mccienoBanun Metoanka IV meckombKko ayurie (pUKCUPYeT TUITIMYHBIE TSI
JIEBOYEK CIIOCOOBI MCITOMb30BaHust VIHTepHeTa: ype3sMepHoe 00IIeHNE B COIMAIb-
HBIX CETsIX, YTeHre OGJOrOB, B TO BpeMsl KaK MaJIbYMKHU GoJiee CKJIOHHBI UCITOIb30-
BaTh MutepHer mns ommaitn-urp (Komecuukos u ap., 2019; Su et al., 2020).
[Toso6HBIE 0COOEHHOCTH MCIIOJIb30BaHUsT VIHTEpHETa IeBOYKAMU MOTYT CJIY/KUTh
oObsiCHeHnEeM UX OOJIbIIeN JAeNPeCCUBHOCTH, TPEBOKHOCTH U CKJIOHHOCTH K IIepe-
JKUBaHWIO oinHovecTBa (Xoimoroposa, [epacumona, 2019; Twenge, 2020).
OrpanuyeHueM UCCTIeJOBAHUST SIBJISIETCSI €0 KOPPEJISIIUOHHDBINA XapakTep, He
MPEOCTABISAIONINI BO3MOKHOCTUA TIPUINHHO-CJIE/ICTBEHHOW WHTEPIPETaIun
BBIIBJIEHHBIX CBs3ell. He nckioyeHo, 4To Hapsay ¢ HeraTuBHBIM BiangHueMm [TV
Ha MPOJAYKTUBHYIO MOTHUBAIIMIO UYTEHUSI MOXKET UMETh MECTO TaKKe U CHUKEHUE
puckoB [IVU BcaepcTBre yBIEUEHHOCTH YTeHHMEM. BO3MOKHO, Hajn4ue BbIpa-
JKEHHOM MOTUBAIIMY YT€HUS] IPUBOJIUT K COOTBETCTBYIONIEMY TIePEPACIIPE/IETIEHITO
CBOOOIHOTO BPEMEHU B IMOJIb3Y YTEHUS W CHYKEHUIO aKTUBHOCTH B VHTepHeTe.
B atom ciyuae ona MOKeT BbICTYIIATh B KAUeCTBE 3alIUTHOrO (haKkTopa, peloTBpa-
HIA0IIEero YpeaMepHoe norpyskenne B Minteprer. Eie o/iHo orpanudenue nucceno-
BaHUS CBSI3aHO C OTCYTCTBUEM KOHTPOJIS COIMAIBHO-9KOHOMUYECKOTO CTaTyca
ceMel, KOTOPBIN, IO JAHHBIM IPOILJIBIX WMCCHEIOBAHUN, WUMeeT CYIIeCTBEHHOE
3HavYeHue 1 yntareabckoit rpamoTHocTH (lopneeBa, Corues, 2024).
[IpakTuueckoe 3HaueHUE TOJYYEHHBIX PE3YJIBTATOB CBSI3aHO C TEM, UTO OHU
yOeaUTeIbHO JEMOHCTPUPYIOT HOTEHI[MANbHYIO TI0JIb3Y YCUJIMNA 10 MOIJIEPIKKE
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POMTEIAMU U TIe[aroraMy aBTOHOMHON MOTHBAIMU YTeHHs Y IIOAPOCTKOB. 151 ee
YKPEIUIEHUsI ¢ TOYKU 3PEHMsI TEOPHU CaMOJIETEPMUHAIIUN BaXKHO, YTOOBI B Jlesi-
TEJIbHOCTH, CBA3AHHOI € YTEHUEM, YIOBJIETBOPSINCH Ga30Bble TICUXOJOTUYECKIe
IOTPeGHOCTH MOAPOCTKOB B aBTOHOMHUM, KOMIETEHTHOCTH M cBasanHoct (De
Naeghel et al., 2014). [Ina yaoBaeTBopeHust MOTPEOHOCTH B aBTOHOMUU BaXKHO
IPENOCTABIIATH M BO3MOKHOCTH BEIOOPA MaTEPHUAIOB /ISl YTEHHs, COOTBETCTBYIO-
IUX UX UHTEPecaM. YUal[MXCsl MOKHO BOBJIEKATh B TBOPYECKYIO JESATENbHOCTD,
CBSI3AHHYIO C YTEHMEM, HallPUMep, WILTIOCTPUPOBaHUE TIPOYMTAHHOTO WM HAITKCA-
HIe COOCTBEHHBIX TEKCTOB 110 MOTHBAM IIPOYMTAHHOTO, HO BasKHO, YTOOBI 9Ta €5~
TEJIbHOCTH COOTBETCTBOBAJIA MHTEPECAM U YBJIEYEHUSIM MOAPOCTKA. B Tex ciyyasx,
KOIZIa pedb ujer 00 00g3aTebHOM H3ydeHrH HEKOTOPBIX TEKCTOB, MOJE3HO NHTe-
PecoBaThCs OTHONIEHHEM IHKOJAbHUKA K HUM, €r0 9yBCTBAMU 110 MOBO/LY MPOYMUTAH-
roro. Ciieflyer IpusHaBaTh €ro MpaBo Ha COOGCTBEHHOE MHEHUE 110 MOBO/LY TTPOYH-
TaHHOTO M TIPOABJIATH yBasKeHHe K JaHHOMY MHeHu10. [Toaaepskka aBTOHOMUM TIPH
OCBOEHMU 4YTEHMsI W M3YYEHUU JIUTEPATypPbl AOJKHA COYETATHCSA C HATHMIHEM
SCHBIX y4eOHbBIX HeJell 1 KpUTEePUEB JOCTUKEHMIi, Ha KOTOPbIE IIKOJIbHUK MOKET
OPUEHTUPOBATHCS, YTOOBI JOOUTHCS yenexa. Takoe coueTaHne aBTOHOMUU U CTPYK-
TYPBI CO3/1aeT OJArONPUSATHYIO CPELY, B KOTOPOM IeTH, OILyIIas cebs A0CTaTOuHO
ABTOHOMHBIMH, TOHKMAIOT, YTO HY’KHO JI€JIaTh, YTOOBI HOUYBCTBOBATH Ce0s yCIIel-
HbIM. [[JIs1 yIOBIETBOPEHNUS TIOTPEOHOCTH B CBA3AHHOCTH BaKHO BOBJIEUYEHUE IO/
POCTKOB B COBMECTHYIO [€SATEJbHOCTD. IIprMepamMu Takoi o6Iell BOBIe4eHHOCTH
SBJISIETCSI YTEHUE BCIIYX POAUTENAMU WU YIUTEIISIMU, YTEHHE 110 POJIsIM, 00CYK]Ie-
HHMEe NPOYUTAHHOTO. [l YKpeIrieHus: aBTOHOMHOI MOTHBAI[MM MOXKET WMETh
3HAYEHHeE He TOJBKO YAOBIeTBOPeHHe 6a30BhIX IIOTPEOHOCTEl, HO M HAJIMYne poJie-
BBIX MOJIEJIEN, B KA4eCTBE KOTOPBIX MOTYT BBICTYINIATh POAUTEIN U YIUTEs, IEMOH-
CTPUPYIOLINE AETAM COOCTBEHHYIO YBIEYEHHOCTh YTEHUEM U YMTATENbCKUE UHTE-
PECHI, IPEANOYTEHNA U TIPUBBIUKH.

BoiBoabl

B Hamem mcciiejoBaHiy MOJTyYeHbl JaHHbIe O HeTaTUBHOM BKJIa/e IPOOIEMHO-
TO UCIOJIh30BaHUsI HTepHeTa B MOTHUBAIUIO YTEHWSI U YPOBEHb UUTATETHCKOI
rpaMoOTHOCTH oOydarommxcst 5—9-x kiaccoB. IIpakTuueckoe 3HavyeHHEe MMeEET
BBIBOJ[ O TOM, YTO IIPOOJIEMHOE UCIIOJIb30BaHKe MIHTepHeTa NIKOJIbHUKAMU yIPokKa-
€T He TOJIbKO MOTUBAIIUK YTEHUsI, HO U CBSI3aHHBIM C HEll BayKHDBIM TIOBEIEHYECKIM
1 06pa3oBaTeIbHBIM MOKA3ATEJISAM. YCUJIUS [ear0roB U POANTE el 10 PO uIaK-
TUKe IMPOOJEMHOrO KCIOJIb30BaHUsA VIHTepHeTa M MHOAJAEepPKAaHUI0 aBTOHOMHOIL
MOTHUBAIIUU YTEHUS MOTYT UMETh CYIeCTBEHHOe 3HaueHWe IS PAa3BUTUSI UNUTaA-
TEJIbCKOI I'PaMOTHOCTH INKOJBbHUKOB. Paspabotka u orenka shdekTuBHOCTH
OZO0OHBIX IICUXOJIOTUYECKH 0O0CHOBAHHBIX MEp IIPEACTABIILETCS BayKHOM 3a1aueil
ISt Oy Ly IMX UCCIeJOBAHMIA.
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