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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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of the article under the title “References”. All references cited in the text must be listed. The list of refer-
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in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

This study investigates the cognitive and neurobiological
mechanisms behind decision-making under stress in
competitive sports, focusing on how the development of
decision-making skills enhances stress resilience and improves
athletic performance. The research examines how high-pressure
environments affect athletes' ability to make quick decisions
and explores effective training methods, including video-based
feedback and virtual reality simulations. The study draws on
cognitive-behavioral, neurobiological, and ecological models to
analyze key findings from empirical research. Results indicate
that targeted cognitive training, particularly through video
simulation and virtual reality, significantly improves decision-
making abilities under stress, enhancing emotional regulation
and cognitive flexibility. These improvements are crucial for
athletes in maintaining high performance under pressure. The
research concludes that integrating decision-making training
into sports preparation not only boosts immediate competitive
results but also strengthens long-term stress resilience and
mental health.

Key words. Stress resilience, decision-making, cognitive
flexibility, competitive sports, virtual reality training, emotional
regulation, neurobiology, athlete performance.

Introduction.

In the high-stakes world of competitive sports, athletes
continuously make swift, decisive choices under immense
pressure. These decisions—whether tactical adjustments
during play, strategic planning before a competition, or split-
second reactions to an opponent's actions—can determine the
outcome of their performance and, ultimately, their success
or failure. The complexity of decision-making in sports is
magnified by the need for athletes to perform optimally under
stress, where physical, emotional, and cognitive demands peak
simultaneously. Understanding how decision-making under
such conditions interacts with stress resilience and affects
athletic performance has become a critical area of research in
sports psychology, neurobiology, and cognitive science.

Decision-making in competitive environments involves a
range of cognitive functions, including information processing,
problem-solving, and adapting strategies based on evolving
circumstances. Athletes must assess multiple variables—such
as the positioning of their opponents, the tempo of the game,
and the physical state of both them and their teammates. These
variables must be integrated quickly to guide immediate actions.
What differentiates elite athletes from their less successful
counterparts is not only their physical prowess but also their
ability to make rapid, accurate decisions under pressure.
Research suggests that decision-making abilities are intertwined
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with an athlete’s capacity to manage stress. Athletes who are
more resilient to stress tend to make better decisions [1-4].

Stress resilience refers to an athlete’s ability to maintain
cognitive and emotional stability under pressure, enabling
them to perform consistently despite external stressors like
high expectations, competition stakes, and physical fatigue.
In competitive environments, stress has been shown to impair
cognitive functioning, particularly in areas such as attention,
working memory, and decision-making. The neurobiological
impact of stress on decision-making is profound, with research
highlighting how stress hormones such as cortisol can interfere
with the prefrontal cortex—the brain region responsible for
executive functions, including decision-making, emotional
regulation, and problem-solving [5-7]. Elevated stress level’s
slow reaction times, impair judgment, and increase the
likelihood of errors—outcomes that can be detrimental to an
athlete's performance.

However, athletes who demonstrate high stress resilience
often display superior decision-making skills under pressure.
This ability is supported by neuroplasticity, the brain's ability
to reorganize itself by forming new neural connections in
response to experience [8]. Over time, repeated exposure to
stress in competitive environments strengthens the neural
circuits responsible for decision-making, allowing athletes to
make more adaptive decisions even when under pressure, and
according to Damasio's somatic marker theory, people use
these emotional signals (physiological reactions) to predict the
likely consequences of their decisions, which ultimately helps
them make more adaptive choices [9,10]. This suggests that
stress resilience and decision-making are mutually reinforcing
processes. Athletes who manage stress effectively are more
likely to make sound decisions, while those with strong
decision-making skills are better equipped to navigate stressful
situations without becoming overwhelmed.

The intersection of decision-making and stress resilience
has garnered increasing attention in both cognitive science
and sports psychology. Theoretical frameworks such as the
Ecological Model of Decision-Making emphasize that decision-
making in sports is not just a cognitive process but one deeply
embedded in the athlete’s interaction with their environment
[11]. In this model, athletes constantly adapt their actions based
on real-time feedback from the environment—whether it is the
movement of an opponent, the behavior of a teammate, or shifts
in the game’s dynamics. The ability to interpret and act on this
feedback quickly and accurately is crucial for success, and stress
resilience plays a key role in maintaining this adaptive capacity
under high-pressure conditions. Athletes who lack resilience
may struggle to process environmental cues effectively, leading
to suboptimal decisions that can negatively impact performance.
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Moreover, cognitive flexibility, the ability to switch between
different mental tasks and strategies, is critical for decision-
making under stress [12]. Athletes often face unpredictable,
fast-paced situations where they need to adapt their approach
quickly. Those with greater cognitive flexibility can transition
smoothly between offensive and defensive strategies, anticipate
their opponent's moves, and modify their responses based on
the evolving context of the game [13]. This cognitive agility is
essential for handling the stressors of competition, as athletes
are required to make multiple decisions in rapid succession,
often with limited information and time constraints [14].

Given the central role of decision-making in competitive
sports, researchers have explored various training methods to
enhance athletes’ decision-making abilities, particularly under
stress [15,16]. Techniques such as video-based feedback, virtual
reality simulations, and metacognitive strategies have been
developed to help athletes practice decision-making in high-
pressure scenarios. These methods allow athletes to experience
realistic game situations in controlled environments, enabling
them to refine their decision-making processes without the
immediate consequences of a live competition [17]. Video
simulations, for example, present athletes with various game
scenarios and allow them to practice anticipating and reacting
to their opponents’ actions. Similarly, virtual reality creates
immersive environments where athletes can engage in decision-
making exercises, helping to build cognitive flexibility and
stress resilience by replicating the intensity and unpredictability
of real competition [18].

Additionally, metacognitive strategies—which involve self-
monitoring and self-regulation during decision-making—have
proven effective in enhancing athletes’ performance under
stress. These strategies enable athletes to reflect on their
decision-making processes, identify areas for improvement,
and adjust their approach in future situations. Research shows
that athletes who employ metacognitive strategies make better
decisions under pressure and experience improved emotional
regulation, as they are better able to manage the anxiety and
stress associated with competition [19].

This study aims to explore the complex relationship between
decision-making and stress resilience in athletes, examining
how cognitive training methods can enhance these skills to
improve both performance and mental health outcomes. By
investigating the neurobiological underpinnings of stress and
decision-making, and evaluating the effectiveness of decision-
making training techniques, this research provides valuable
insights into how athletes can optimize their performance under
pressure. Specifically, the study seeks to understand how targeted
decision-making training can improve cognitive flexibility and
emotional regulation, two critical factors in maintaining peak
performance during competition. The findings offer practical
implications for coaches and sports psychologists in developing
more effective training programs that support athletes’ mental
and physical well-being in the face of competitive stress.

Methodology.

This study utilizes a theoretical research design to investigate
the relationship between decision-making processes under
stress and stress resilience in competitive sports. The approach
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integrates literature from cognitive-behavioral, neurobiological,
and ecological models to understand the cognitive and emotional
mechanisms underlying decision-making under pressure.

Literature Review:

A comprehensive literature review was conducted, focusing
on three primary areas:

1. Decision-making in sports: Cognitive flexibility, real-time
decision-making, and the ecological model of decision-making
[11].

2. Neurobiological underpinnings of decision-making: The
impact of stress hormones like cortisol on the prefrontal cortex
and its role in decision-making under pressure [6].

3. Training interventions: An evaluation of video-based
feedback, virtual reality simulations, and metacognitive
strategies to enhance decision-making skills in athletes [17,20].

Data Sources: Secondary data was sourced from peer-
reviewed journal articles and empirical studies accessed through
databases such as PubMed, Scopus, and Google Scholar.
Selection criteria focused on research related to decision-
making processes, stress resilience, and training methods aimed
at enhancing performance under pressure.

Ethical Considerations: Since this study is a theoretical
analysis based on existing research, no direct data collection
involving human subjects was conducted. All sources used were
peer-reviewed and ethically published, ensuring the integrity of
the secondary data analysis.

Results and Discussion.

In competitive sports, the ability to make quick and accurate
decisions can be the determining factor between victory
and defeat. The systemic study of decision-making in sports
is a crucial field that plays a significant role in the overall
performance of athletes. Athletes face constant decision-making
challenges, ranging from tactical choices during the game to
strategic planning outside the field, all of which substantially
impact their performance.

The decision-making process in sports has unique
characteristics that depend largely on the individual making the
decisions. Athletes, coaches, referees, and other stakeholders all
play a key role in influencing the outcome of a game. Johnson
highlighted three key attributes that define decision-making in
sports:

1. Natural Context of Decisions: In sports, decisions are made
within the specific context of the sports environment. This
contrasts with laboratory-controlled settings, where decision-
making is often studied. The dynamic and unpredictable
nature of real-world sporting scenarios adds complexity to the
decision-making process, as athletes and coaches must adapt to
continuously changing conditions.

2. Dynamic Nature of Decisions: Johnson argues that
decisions in sports are dynamic and evolve over time. This
dynamic nature involves both an internal process, where
athletes constantly assess and process information, and an
external component, which requires continuous information
intake from the surrounding environment. This dual aspect of
dynamism emphasizes the need to consider the evolving context
of decision-making during the course of a game.



3. Real-Time Decision-Making: The third characteristic is the
real-time nature of decisions in sports. Athletes and coaches
often make decisions under high pressure and time constraints.
Whether it's a player making a quick decision on the field or a
coach adjusting strategy at a critical moment, the demands of
live gameplay require fast and adaptive decision-making [21].

One of the prominent theories in sports decision-making is
the “ecological approach” proposed by Aratjo, Davids, and
colleagues. According to this model, athletes make decisions
based on their interaction with the environment, with the goal of
achieving a specific objective. The process is cyclical: athletes
seek out information to guide their actions, and their actions, in
turn, generate new information. This cycle of "acting to seek
information and seeking information to act" forms the basis of
decision-making in sports.

The ecological model suggests that decision-making
effectiveness depends on an athlete's ability to perceive and
process relevant information and select appropriate movements
based on that information. This model highlights several key
aspects of decision-making:

- Contextual Information: The ability to find and apply
context-specific information is crucial.

- Limiting Action Options: Decision-making efficiency
improves when athletes reduce the number of available action
options by focusing on relevant sources of information.

- Constraints on Decision-Making: Experience and other
personal constraints can affect the decision-making process and
its effectiveness.

- Interaction Patterns: Stable interaction patterns between
decision-makers and their environment can be identified and
measured.

- Behavioral Transitions: Shifts in behavior are the
result of the interaction of multiple constraints, rather than the
influence of a single controlling factor [6].

Raab’s T-ECHO model further advances the understanding of
decision-making under time constraints. It explains how athletes
make tactical decisions based on dynamic shifts in their needs
and motivations. In high-pressure situations, athletes often rely
on implicit knowledge rather than deliberate reasoning, as the
latter requires more time and cognitive resources. Raab’s model
suggests that in scenarios with limited time, decisions are often
made based on perception-action associations, which allow for
quick responses [22].

Stress is a significant factor influencing decision-making in
sports, particularly in high-stakes scenarios. The Yerkes-Dodson
law explains the relationship between stress and performance,
proposing that moderate levels of stress can enhance
performance, but excessive stress impairs cognitive functions.
This is particularly relevant in complex tasks such as decision-
making under pressure [23]. Kahneman and Tversky’s prospect
theory further adds that individuals, including athletes, tend to
become more risk-averse when faced with potential losses, which
can manifest in overly cautious play or unnecessary risks during
critical moments [24]. This risk aversion is often exacerbated in
high-pressure situations, where stress levels are elevated, and
decision fatigue—a state where prolonged decision-making
depletes mental resources—becomes a key issue [25-27].
Decision fatigue leads to suboptimal choices, where athletes
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might act impulsively or make poorly calculated decisions,
particularly in the latter stages of a game or competition.

The importance of cognitive flexibility—the ability to adapt
decision-making strategies based on changing circumstances—
is highlighted by Sanchez-Lopez et al. This flexibility allows
athletes to process multiple stimuli simultaneously, such as
the positioning of teammates and opponents, and adjust their
actions accordingly [28]. Cognitive flexibility is especially
crucial in fast-paced team sports, where athletes must
continuously reassess their decisions and adapt to evolving
situations. In sports like tennis or fencing, this ability enables
athletes to switch rapidly between offensive and defensive
strategies, evaluating their opponent's moves and adjusting their
responses within milliseconds. However, stress can complicate
this cognitive flexibility, reducing the efficiency of these mental
adjustments during high-pressure moments [29].

The integration of these theoretical models—Johnson’s
framework, the ecological approach, Raab’s T-ECHO
model, Decision Field Theory, and the concept of cognitive
flexibility—provides a comprehensive understanding of the
role decision-making plays in both performance and stress
resilience in sports. Effective decision-making processes allow
athletes to quickly adapt to dynamic environments, process
critical information, and execute actions that are aligned with
their long-term performance objectives. These processes are not
only influenced by cognitive strategies but also shaped by the
constraints of the sporting environment, personal experience,
and external stressors.

In addition to the theoretical models and cognitive processes
underlying decision-making in sports, it is crucial to consider
the neurobiological foundations that influence decision-making
under stress. These biological mechanisms further deepen
our understanding of how athletes respond to high-pressure
situations and how stress affects their ability to make optimal
decisions. Integrating insights from neurobiology allows us
to explore how stress directly impacts brain function and
contributes to variations in decision-making effectiveness.

The prefrontal cortex (PFC) is crucial for decision-making,
particularly in tasks requiring planning and adaptability. Under
normal conditions, the PFC allows athletes to weigh options
and make reasoned decisions. However, under stress, the PFC’s
functioning can be compromised. Elevated levels of cortisol, a
stress hormone, impair the PFC’s capacity to process complex
information [6]. As a result, athletes may experience slower
reaction times and suboptimal decisions.

The somatic marker hypothesis proposed by Damasio offers
further insights into how emotions influence decision-making.
This hypothesis suggests that prior experiences stored as
"somatic markers" (emotional memories) guide decision-
making [9]. Under stress, athletes rely on these markers to make
rapid decisions. When emotional responses are well-calibrated,
they enhance decision-making; when disproportionate (e.g.,
heightened anxiety), they hinder performance.

Repeated exposure to high-pressure situations leads to
neuroplasticity, allowing athletes to develop stronger neural
circuits for decision-making. Han et al. emphasized that
athletes regularly engaged in high-stress environments are
better at maintaining cognitive flexibility under pressure [30].



Additionally, amygdala activation during stress can lead to
emotionally driven decisions, especially if athletes struggle with
emotional regulation [31,32].

Given the significant influence of stress on both cognitive and
neurobiological processes, various training interventions have
been developed to enhance decision-making under stress. These
interventions focus on improving athletes' cognitive flexibility,
emotional regulation, and resilience, ensuring that they can
make better decisions during high-pressure situations.

One common approach is video-based feedback, which allows
athletes to review and analyse their performance to improve
decision-making skills. Garcia-Gonzalez et al. demonstrated
that video-based feedback significantly enhances athletes'
decision-making abilities by enabling them to anticipate
opponents' actions and adjust strategies. The cognitive theory
of self-regulation underpins its effectiveness, as athletes self-
monitor and reflect on their decision-making processes during
game analysis [20,33].

Another innovative approach is Virtual Reality (VR)
training, which immerses athletes in high-pressure, simulated
environments that mimic real-life competitive scenarios
[34,35]. In a study conducted by Page et al. and colleagues,
basketball players were divided into groups where one group
engaged in VR-based training, another viewed basketball
games on a computer (CS), and a control group watched playoff
game highlights (CTRL). Decision-making performance was
evaluated using two types of game scenarios: "training" games,
which were part of the VR and CS training, and "non-training"
games that were introduced only during the final test. The results
indicated that both VR and CS groups outperformed the CTRL
group in training game scenarios, with the VR group showing
a significant advantage in non-training game scenarios as well.
This suggests that while computer-based training enhances the
transferability of decision-making skills, VR training not only
ensures transferability but also facilitates the generalization of
these skills to real-life competitive situations. Thus, VR training
offers athletes a more comprehensive method for improving
decision-making under pressure, making the skills learned in
virtual environments more applicable to actual competition [36].

In addition to these methods, metacognitive training teaches
athletes to reflect on their cognitive processes and self-regulate
their decision-making under pressure. Lovygina et al. showed
that athletes who trained in metacognitive strategies improved
both emotional regulation and cognitive flexibility, which are
crucial for making optimal decisions during stressful situations
[19]. Flavell’s model of metacognition emphasizes awareness
and regulation, enabling athletes to adjust their behavior in real-
time to better navigate high-pressure scenarios [37].

Finally, a multi-modal approach that integrates video-based
feedback, VR training, and metacognitive strategies presents
the most comprehensive solution for enhancing decision-
making under stress. Gabbett et al. argue that combining these
methods equips athletes with both cognitive and emotional
tools necessary for managing complex decision-making tasks,
particularly in high-pressure environments. Such integrative
approaches ensure that athletes can maintain high levels of
performance, even under significant stress, by building resilience
and sharpening their decision-making capabilities [38].
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Future research on decision-making training in athletes
should focus on the long-term effectiveness and sustainability
of current interventions, such as VR training, video-based
feedback, and metacognitive strategies. While these methods
have demonstrated significant improvements in decision-
making skills, particularly under pressure, there is a need
to explore whether these gains persist over time and across
different sports contexts. Studies like those by Peige et al. have
shown the transferability of VR-based decision-making skills
from controlled environments to actual competitive scenarios,
but further research is required to assess the durability of these
effects. Additionally, combining multiple training approaches
could enhance overall cognitive resilience, making athletes
more adaptable in high-pressure situations. The incorporation
of neurobiological assessments could also offer deeper insights
into the neural adaptations resulting from decision-making
training, thus refining and optimizing these interventions for
long-term success.

Conclusion.

This research highlights the crucial role of decision-making
in competitive sports, particularly under stress. The findings
suggest that cognitive flexibility, emotional regulation,
and stress resilience are key factors in optimizing athletic
performance. Athletes who demonstrate greater cognitive
flexibility and resilience to stress are better equipped to make
effective decisions in high-pressure situations. Neurobiological
insights reveal how stress hormones like cortisol impair
decision-making by disrupting the functioning of the prefrontal
cortex and amygdala, further underscoring the importance of
emotional regulation.

Training interventions, including video-based feedback, virtual
reality simulations, and metacognitive strategies, have proven
effective in improving athletes' decision-making abilities. The
integration of these methods offers a comprehensive solution for
enhancing decision-making under stress, ultimately improving
both athletic performance and mental resilience. These findings
provide valuable insights for coaches and sports psychologists
seeking to develop training programs that optimize performance
under competitive pressure.
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AHHOTaIA

B 3sTOM wmccrenoBaHWMM HM3ydYalOTCs  KOTHUTHBHBIE U
HEHPOOMOTIOTHIECKHE MEXAaHU3Mbl NPUHATHS pEIICHHH B
YCIIOBHUSIX CTpECCa B COPEBHOBATENbHBIX BUAAX CIIOPTA, YICIISIS
oco00oe BHMMaHHE TOMY, KaK Pa3BUTHE HABBIKOB NPHHATHSA
pELIEHUH TOBBIIIAET CTPECCOYCTOMYMBOCTD M YJIy4dlIaeT
CIOPTHBHBIE pe3ynbTaTel. B  HccnemoBaHmu — U3ydaeTcs,
KaK cpefia C BBICOKMM JaBJICHHEM BIHSIET Ha CIIOCOOHOCTBH
CIIOPTCMEHOB OBICTPO TNPHHUMATh PEIICHUS, W H3y4JaroTCs
3¢ deKTUBHBIE METOIBI O0yUYCHHS, BKJIIOYAs OOpaTHYIO CBS3b



Ha OCHOBE BHJACO U CUMYJISIIUU BHpTyaJ’IBHOﬁ PCAIbHOCTH.
HCCJ’IGHOB&HI/IC OIMmpacTCd Ha KOTHUTUBHO-IIOBCACHYCCKUC,
Heﬁpo6nonornqecxne 1 3KOJOTHUYCCKHUE MOJCIN AJIs aHaJIn3a
KIIFOYCBBIX  PE3YJbTATOB OMITUPUYCCKUX HCCHGHOBaHHﬁ.
Pe?)yJ'H)TaTI)I IIOKa3bIBaroT, qToO nejeBasa KOrHUTHBHAasA
TPCHUPOBKA, 0COOEHHO ¢ NMOMOIIBIO  BUACOCUMYIJISIIIUN
u BHpTyaJ'ILHOﬁ PCaIbHOCTH, 3HAYUTCIIBHO yiaydmaeT
CITOCOOHOCTE NpUHUMATL PCHICHUA B YCJIOBUAX CTpEcCca,
ycuinuBass OMOLUUOHAJIBHYIO DPEryjasaluil0 W KOTHUTUBHYIO
ruOKOCTh. DTH YIydlmieHuss UMCIOT peliaroiee 3Ha4YCHUEC 1A
CIIOPTCMCHOB B NMOAACPKAHUN BBICOKOH MMPOU3BOAUTCIIBHOCTU
B YCIOBUAX JaBJICHUA. I/ICCJ'IC,HOBaHI/Ie npuxoauT K
BbIBOZY, YTO HHTErpanus OGy‘IeHI/IH MMPUHATUIO peIHeHI/Iﬁ B
CIIOPTUBHYIO MOATOTOBKY HC TOJIBKO MOBBIIACT HEMEIJICHHLIC
PE3YyIbTAThI COpeBHOBaHHﬁ, HO U YKPEIJIACT AOJIOCPOYHYIO
CTpeCCOYCTOfI‘IHBOCTB 1 MICUXUYCCKOC 310POBLEC.

KuarwueBbie cJioBa: CTpeCCOYCTOfI‘-IHBOCTL, OPUHATHUC
pemeHHﬁ, KOTHUTHBHAasA FI/I6KOCTL, COPCBHOBATCJILHBIC
BHUIBl CIOpPTa, TPEHUPOBKA B BUPTYaIbHOH pPEaIbHOCTH,
OMOLIMOHAJIbHAA PperyJidnus, Heﬁp06HOHOFI/IH, CIIOPTUBHAA
PE3YIbTATUBHOCTD.

BLEMsIBHOo

9L 33935 03393l 9999369000 s bgoMmdomemyome
099960BagdL  LGHMILOL  306HMBYPOT0  FosFY39EBHOWIOOL
do®gdoL 350 3639996 Lb3mMEJdo,
BnIMLoOJRIMos 00Dy, v GHMAME  5dwog®9dL
3905493930 gdol  Jogdol  Mbsmol  49630m56gdL
LEHOILOLOTO BEYMOEMBIL O 599Tx MBGLYIL L3O

37

AguEOmEgdsl. 33935 Ggobogerol v OHmam®
0mgdggdl  domowo 69308  gomgdm  L3MOELIYBIOOL
Mbs6Bg, Foommb LHMsxo  250sHY39GH0wgdgdo s
033093L 35Mx0dol 989dGHM gomEgdl, dso dmMob
30©)MBY ©BMIBION 371393800 o> ZOMGSLW YOO
950Mmd0L LOMWH309L. 33935 JYMHDMBdS 3MAboE®-
003930M65¢O, bgoMMIOMMMAOMEG ©5 J3MNLMAOE

99 gdlL 9930600 33930L doMHOMSO
©51336900L 2ol55b5¢P0BYdWs©. F90gaq00 B0,
MHmd  80Bsbdodsmmmeo  dgdgsbgdomo  FHMgbobyo,

2396L5399PMGO0M 30IM LOTESGOOLS S ZOMEHYISEYHO
95000 LydMsgdom, 8609369 Mmgbs 9IxMdYLYOL
2395005093930 q00L Jo®gdol MBsdL LEBMALOL 30MHMdJdJO,
5dw0gmdL  98MEoMe  MgAMsEosl s 3mabodme
0mgdboemdsl. gl QomAxMmdgLYdGO0  49HY39EH 0
13MOEGHLIYOgdOLMZOL Dghmerols d390 35050
d9LEOMEgdol Tglobo®bmbgdes. 33arg3s sb33bol, Mmd
23950050Y393H0wq00L  domgdol GMgbobyol ob@gy®momgds
L3MOEGHWM  FMIDsYdsdo sG>  TbmermE  SIogMgdl
d94olbog® 3mb399MHgbEE 9wgaqdL, 9939 S5dE0gMHdL
LEHOILOL  4MHAJEZ5050  §o8dErgMdsl s  BLoJozMe
X 9bIOMY M.

153356dM Lo@ygzg0o: LGHOILOL 9005 MdY,
2395005093930 qd0oL  domgds, 30m3bodmMo  dmdbowmds,
30639096¢ Mo L3mME0, 30MEGHMPWMGO MmO
3560000, 90MmEOMMH0  MYYMWSE0s, BIOMMBOMEMYOS,
L3MMELIYGOOL guBHYegds



	Title

