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Relevance. Badminton exercises have a complex impact on different
organ systems. During regular badminton training, the development of complex
psychomotor mechanisms, including coordinated interaction of the visual
analyzer and the brain, is characteristic. Inthis context, the study of the influence
of badminton on the nervous and visual systems is of particular interest.

Aim of the research projéect. To investigate the impact of regular
badminton training on the functiens of nervous and visual systems and to review
its potential in enhancing cognitive functions.

Materials and methods.“Badminton is a rocket sport that has been
an Olympic sport since 1992, Currently badminton is distributed worldwide,
included in the curriculum of physical education in various educational institu-
tions. It is known‘that badminton has a complex effect on the whole organism
due to the diversity of movement mechanics, expressed in combination of
dynamic elements aimed at developing endurance, coordination, balance,
flexibility [1]. However, in addition to the above properties, badminton is distin-
guished by the specificity of formation of complex psychomotor movements,
in particular, movements involving complex spatial interactions, with high
precision controlled by the nervous system. This factor is of particular
interest in the context of examining the effect of badminton on the visual and
nervous systems.

The nervous system is an integrated system of interconnected neural
structures, ensuring optimal functioning of all systems of the organism and its
interaction with the external environment. Cognitive functions generally refer
to the human brain’s ability to perceive, analyze, structure and store information
[2]. Consider the influence of badminton activities on features and development
of cognitive functions. The badminton learning system goes beyond
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the development of specific physical indicators and aims at developing
integrated properties, including cognitive plasticity and strategic thinking.
Cognitive plasticity factor implies the ability of the nervous system to adapt with
high precision to changes in the external environment in a stressful situation.
Cognitive plasticity also includes rapid change of the strategy of action,
transformation of goals according to the current situation. Research in sports
psychology shows that athletes with higher levels of cognitive plasticity are more
competitive and less emotionally dependent on extracurricular situations.
The training of both professional badmin players and amateur players is aimed
at increasing stress resistance, as it ensures constant interaction with stressors.
In the game of badminton there is a rapid change of environmental factors,
situations are modeled in which the necessary prompt decision-making.
Thus, badminton training significantly increases cognitive plasticity [2].

The great variation of interaction on the site and the alternation of
techniques ensures the development of strategic thinking in/badminton players.
The structure of strategic analysis during a match can be considered in three
dimensions. The first involves targeting, that is, performing a sequence of
actions to achieve a certain result; the second implies integrating fragmented
pieces of information into a single network; the third implements so-called
dynamic adaptability, that is, planning. High-speed.reception-response processes
and spatial movements on the badminton court c¢reate an optimal space for the
formation and development of strategicthinking [2].

The cultivation of strategic thinking in badminton teaching achieves
a deep integration of technical training and cognitive development, enabling
students to develop dynamic.decision making and tactical awareness while
mastering movement skills,

Psychomotor reactions (psychomotor mechanisms) are a set of actions
combining the mobilization of physical skills and resources of the body
in response to external stimulus, which is formed by the nervous system.
The response to this stimulus is the actions that the body takes. The indicators
that allow us t0.analyze the action of psychomotor mechanisms can be attributed
to reaction; concentration and coordination. Consider in detail the relationship
of the formation of these traits under conditions of regular training in badminton

[3]:

One of the significant indicators of the degree of development of psycho-
motor mechanisms is the speed of reaction. When looking at the speed of reac-
tion indicators, badmintonists often use concepts such as time of reaction of
choice and time of reaction to a moving object. It has been proven that regular
badminton exercises reduce the rate of selection reaction time (for instance,
it increases the speed of pulse formation and response to external effects),
increase the accuracy and specificity of the response to external impulses.
The reaction to a moving object is an extremely fast formation of impulse in
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response to the coupling of several objects moving in space. It can be characterized
as a space-time reflex. The formation of this type of reflexes is closely related
to processes of parallel processing of information and formation of such
mechanism of communication of neurons, as temporal communication. The
systematic formation of temporal bonds improves the ability to assimilate
information, increases the accuracy of the interaction of the nervous and
locomotor (locomotor systems) [3].

Special attention in research in the field of sports medicine is paid to
differences in the manifestation of psychomotor reactions in badminton.players
with a «master of sport» experience compared to less experienced players. Thus,
there are significant differences in the performance of auditory and visual-motor
reactions, the time interval for which is significantly reduced inthe-long-term
practice of badminton. The development of the visual-motor reaction in badmin-
ton players is due to the reduction of the time interval of processing the visual
impulse in the corresponding areas of the brain. Also for athletes who are
professional badminton players, a higher value of the brake.control indicator is
characteristic. Inhibitory control implies the ability to reverse a planned move-
ment or action by precisely and promptly coordinating the work of the nervous
and locomotor systems [3].

Coordination implies the ability to. reasonably control with a certain
precision the position and movement. of the body in space. Dexterity is
a collective characteristic that includes:the accuracy of performing motor tasks.
Concentration is an opportunity to direct the resources of the nervous system
towards a task. Improvement of these qualities is necessary for the harmonious
and complete development.of the body [4].

The process of playing.badminton involves complex spatial interactions
in both single and double.play. Each reception corresponds to a complex set
of movements (response blows). In addition, complex reception — counter-
reception (for example, high-distant throw and high-distant strike) implies
an operational and“coherent coordination of the sequence of actions. Each
complex of reception and counter-reception involves such motor elements
as jumps,.lunges, complex movements of the hand when changing the grip of the
racket. “According to studies of the South-Ural University, with regular
badminton classes there comes a significant increase in the accuracy (coordina-
tion) of movements, accordingly, the index of dexterity can also be estimated
as increasing. Studies of the South-Ural State University also note a predominance
of increased concentration of attention among badminton players [4].

As noted earlier, the most important type of reactions when playing bad-
minton are spectator motor reactions involving a visual analyzer. In the visual
analyzer, three components are distinguished: the peripheral department,
the conducting department and the central department. The peripheral region is
represented by the retina, on which the image is focused, the conductive region
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Is the optic nerve and the central region of the occipital cortex. The normal
operation of the visual analyzer shall be ensured by the optimum condition
of all its components [5].

Myopia is a defect of the visual system, in which a person can poorly
distinguish distant objects due to incorrect placement of the image on the retina.
Thus, in the absence of defects of the visual system, the image is focused on the
retina, while for myopia, the focus of the image is in front of the retina.
In addition to the genetic predisposition, the causes of myopia include the over-
stretching of the ciliary muscle, which provides accommodation for the-lens.
The badminton player must continuously focus on the moving wheel, as well
as controlling the position of opponents on the platform. The constant change
of focus helps to improve blood supply in the retinal artery of the eye, normalizes
the processes of accommodation of the lens. Of particular interest are studies
in which the probability of correction or retardation of myopia was investigated
through badminton exercises. According to the results, during 1 year of regular
training of the visual system, exactly reproducing.the mechanism of action
of the visual system in badminton exercises, 60% of the.subjects were observed
to maintain the sharpness of vision at the same level, while 30% of those
experiencing acute vision increased. Thus, badminton can be seen as a compo-
nent of maintaining the normal functioning of the.visual system and preventing
myopia [5].

Results and conclusions. From the'given analysis of the literature, it can
be concluded that the influence of badminton on various aspects of the functioning
of the nervous and visual systems is important. In the context of development
of cognitive abilities badminton ‘develops cognitive flexibility and strategic
thinking; in the process of training become more precise actions of psychomotor
mechanisms, activating. coordination, reaction, concentration. In addition,
regular exercises on badminton normalize the work of the visual analyzer and
are an effective way to prevent myopia.
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KOMILJIEKC YIIPAXKHEHUM JIJISI CTYJEHTOB
C HAPYHIEHUEM PE®PAKIINU 3PEHUSA

Auaexcanaposuu B./l., 3aropoanuxosa ILI'.

I'ponHeHCKMI TOCYTapCTBEHHBIN MEAULIMHCKNN YHUBEPCUTET
I'ponno, Pecniy6nuka benapych
Hayunslii pykoBoautens — Kanagapakosa H.A.

AxkTyanbHocTh. Hapyuienus pedpakifuu 3peHUst SBISIOTCS OJHUMHU
M3 CaMbIX paclpOCTPAHEHHBIX 3a00JIeBaHUM CPEAM CTYIEHTOB MEIUIIMHCKOTO
yHuBepcurteTa. 110 yactore BCTpe4aeMOCTH OHM CTOSIT HA BTOPOM MECTE IIOCIIE
MaTOJOTUM ONOPHO-ABUTATEIBHOTO AIIIAPATA, BBISBIISIOTCA Y KAXKJ0TO TPETHETO
cryaeHTa. OCHOBHBIMM PUYUHAMM PA3BUTHUS MTATOJIOTHUU SIBJISFOTCS YTOMIICHUE
3pUTETBLHOTO alapara u3-3a yqeOHOM Harpy3ku, TMIIOuHAMUS, UCTIOIb30Ba-
HUE AJIEKTPOHHBIX YCTPOUCTB JJIsl YHEOBI U IJI0X0€ OCBEILEHUE, a TAKXKE clladas
OCBEJOMJICHHOCTh CTYACHTOB O CTOC00axX pa3rpy3Kd U CHATUS HANPSHKCHUS
c opraHa 3penus. Takum, oOpazoM, pa3pabOTKa YHHUBEPCAJIbHBIX YIPaXKHEHUN
JUTSL KOPPEKIUHU U IPOPHIAKTHKN HAPYIICHU pedpakiiuy SBISETCS aKTyalbHOM
po0JIeMOil COBPEMEHHOCTH.

Hean. PazpaboraTs KOMIUIEKC yHpaKHEHUM JJisi MPOPUIAKTUKU U KOP-
PEKLMK HApYHIEHUHN pepaKkuuu 3peHusl.

MaTtepualibl uccjieaoBaHus. B ucciie1o0BaHNM UCIIOJIB30BAIUCH METO I
TEOPETUIECKOr0 aHalin3a U 00O0OIICHUS TaHHBIX HAYYHO-METOUYECKON JIUTe-
paTypsl.

Pe3ynbTarhl U ux o0cy:kaenue. ['71a3 — 3To cliokHasg ONTHUYECKAs CHUC-
TeMa, OCYIIECTBIIIONIAs TPEIIOMIIEHUE CBETOBBIX JIyUEH U UX CXOXKICHHUE B TOUKE
doxyca Ha ceTyaTKe. Pedpakimsi — 370 npesoMIIsronias crocOOHOCTb ONTHYE-
CKOM cucTeMbl ria3za. B Hopme Habmonaercst copazMmepHas pedpakiiusi, ToUKa
¢doxyca HaxoauTcs Ha ceTdyatke. HecopazmepHas sxe pedpakiiys, Wik aMeTpo-
nus, HaOmo1aeTcs, eciiv PoKyc mapajijieIbHbIX Tydel OKa3bIBAETCS HE Ha CET-
yaTtke. K amMeTrponusM OTHOCSTCS MHOIHUS, TUIEPMETPOIHs, ACTUTMATU3M.
Muonus (6J1M30pyKOCTh) — CaMblil pacIpOCTpaHEHHBIN BUA ameTponuu [1, 2].
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