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Abstract

Purpose: to justify the use of psychophysiological indicators to determine the style of conducting a fight in boxing.

Material and methods. The study involved 27 qualified boxers of the middle weight category of 22-25 years. Athletes were tested on
psychophysiological indicators. Initially, the determination of the psychophysiological capabilities of athletes was carried out. Then,
using a cluster analysis of psychophysiological indicators, the athletes were divided into groups and the features of the styles of
conducting a duel between the athletes of each group were analyzed using an expert assessment of their technical and tactical actions.
Ne>|<t, a distinction was made between the psychophysiological indicators of the athletes of the formed groups, i.e. different fighting
styles.

Results. Cluster analysis of indicators of psychophysiological testing showed the presence of 3 groups of athletes. An expert evaluation
of the boxing match styles included in each group showed that the first group included boxers of the counterattack style, “Sluggers”,
the second group included athletes of the attacking style, “Swarmers (in-fighter, crowder)”, the third group included athletes of the
counterattack and defensive styles, “The out-boxers (out-fighter, boxers)". Boxers - “Sluggers” have higher mobility of nervous
processes in comparison with representatives of other styles. Boxers - “pace” are distinguished by significantly higher neurodynamic
endurance. “Attackers” - “Swarmer (in-fighter, crowder) ” are distinguished by a higher strength of the nervous system, determined
by the number of errors in the test for the speed of a complex reaction in the feedback mode.

Conclusions. Psychophysiological and neurodynamic indicators are informative for determining the inclinations of boxers to a particular
style of conducting a duel. This provision can be applied at all stages of training athletes to quickly and effectively determine
propensities for a particular style of conducting a duel based on innate neurodynamic and psychophysiological characteristics.
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AHoTauin

CadpoHos [.B., KosiH B.lO., KosiHa X./., BaceHko A.B., PabenHkos 1.0., Xpanos C.B. Bu3HauyeHHA CTUAIO BeAEHHA MOEAMHRY
KBaslipikoBaHWMX BOKCEPIB HAa OCHOBI HEMPOAMHAMIYHMX MOKA3HMKIB 32 4ONOMOrOK MeTOAiB 6araToBMMIpPHOro aHanisy.

MeTa pob0T1 - 06rpyHTYBaHHA 3aCTOCYBaHHA NCUXOGI3I0NOTIYHUX MOKA3HUKIB 417 BUSHAYEHHA CTUNIO BEeHHSA NOEAMHKY B BOKCI.
Martepian i meTogn. Y [OCHiLKeHHI 831 y4acTb 27 kBasnipikoBaHux GoKcepis cepeAHbOi Barosoi kateropii 22-25 pokis. byno
NPOBELEeHO TECTYBaHHA CNOPTCMEHIB MO NCHUXOI3I0NOrHHWX NOKa3HMKIB. CnodaTky 6y/10 NPOBEAEHO BU3HAYEHHA NCUXOBIZioNnorivHmux
MOX/IMBOCTEN CnopTcMeHiB. [lani 3a AOMOMOrol0 KAacTepHOro aHanisy ncuxodisioNoriyHmx nokasHuKie 6yno 3aiicHeHo posnogin
CNOPTCMEHIB MO rpynam i NpoBeAeHO aHani3 0cobAMBOCTEN CTWUNIB BeAEHHA MOEANHKY CMOPTCMEHIB KOXHOI rpynu 3a AOMOMOroto
€KCNepTHOI OLiIHKM iX TEXHIKO-TaKTUYHWUX A4iK. [Jani 6yno npoBeAeHO BM3HAYEHHA BiAMIHHOCTER Mi ncuxodisionoriyuHnmm
NOKa3HMKamMu CMOPTCMEHIB YTBOPUAUCA TPy, TOBTO PiSHUX CTUAIB BEAEHHA NOEAMHKY.

PesynbTaTi. KnactepHuin aHani3 noKasHWKIB NCMXodi3ioioriyHOro TeCTyBaHHSA MOKa3aB HaABHICTb 3-X rpyn CNOpTCMeHiB. EKcnepTHa
OUiHKa CTUNIB BeAEHHA MNOEAMHKY OOKcepiB, AKi YBIMLWAM B KOXHY rpyny, Mokasana, WO B neplwy rpyny ysinwau 6okcepu
KOHTPaTaKyt4oro CTUIO, «irpOBUKN», A0 APYrOi rpynu yBIALWAX CNOPTCMEHM aTaKylo4Oro CTUIO, KCUNOBUKIMY, B TPETIO rpyny YBIinLWAN
CNOPTCMEHW KOHTPATAKYKOYOro i 3aXMCHOro CTUAIB, «KTEMMOBUKM». Y BOKCePIB - «irpOBMKIBY» BULLE PYX/IMBICTb HEPBOBMX NMPOLECIB Y
NOPIBHAHHI 3 NpeAcTaBHWMKAMU iHWKX CTUNiIB. BOKcepu - «TEeMMNOBWMKW» BIAPI3HAOTLCA JOCTOBIPHO BULLOK HEMpOAMHAMIYHOI
BUTPUBANICTIO. «ATaKytO4i» - «CMNOBUKMU» BiAPIZHAOTLCA HiNbll BUCOKOK CUIOKD HEPBOBOI CUCTEMM, AKA BM3HAYAETLCA 3a Ki/IbKICTIO
NMOMWJIOK B TECTi Ha WBUAKICTb CKAAAHOT peakLjii B peXKMMi 3BOPOTHOTO 3B's3KY.

BucHOBKM. McunxodisionoriyHi i HeMpoAMHaMIYHI NOKa3HMKKM € IHOOPMATUBHUMM ANA BU3HAUYEHHA CXMbHOCTEN BoKcepis 40 NeBHOro
CTUAO BeAEeHHA MOEAMHKY. [laHe NOMOMEeHHA MO)Ke 3aCTOCOBYBATMCA Ha BCIX eTanax MiArOoTOBKWM CMOPTCMEHIB ANA LWBWMAKOIO i
edEeKTUBHOIrO BM3HAYEHHA CXWUAbHOCTEW A0 MEBHOrO CTUAD BeAEHHA MOEAMHKY HA OCHOBI BPOAMKEHMX HEMpoAMHAMIYHUX Ta
ncuxoizioNoriYHMX XapaKTEPUCTUK.

Kniouosi cnoBa: B6oKc; KnacTep; CTUAb; NOEANHOK; HEMPOAMHAMUKa; NCnxodi3ioNoriuHi MOKa3HUKK.

AHHOTaUMA

CadpoHor A.B., KosuH B.HO., KosuHa X.J1., BaceHko A.B., Pabenkos W.0O., Xpanos C.B. OnpeneneHve ctuna BeaeHUA NoeauHKa
KBanMdULMpOBaHHbIX BOKCEPOB Ha OCHOBE HEMPOAMHAMMUYECKMX NOKa3aTeslel C NOMOLLbIO METOA0B MHOTOMEPHOro aHausa

Llenb paboTsl — 06ocHOBaTh NpMMeHeHWe NCUXOPU3NONOTMHECKMX NOKa3aTeNnel Ana onpeaeneHnsa CTua BeAeHna noeanHKa 8 Hokce.
Matepwvan n meTodpl. B nccnenoBaHum NpUHAAK yqacTme 27 KBannduLMpoBaHHbIX HOKCepoB cpeaHelt BeCOBOM KaTeropum 22-25 ner.
Bbino nposeseHo TeCTMPOBaHKME CNOPTCMEHOB MO NCUXOGU3MONOTMYECKUM MOKa3aTenam. BHadvane 6bi10 NposeseHO onpeaeneHue
NCUXOGU3MNONOMMYECKUX BO3MOXKHOCTEN CropTcMeHoB. [lanee C MOMOWbIO  KJACTEPHOTO  aHanau3a NcMxodU3MONOrUHecKmx
nokasaresei 6b110 OCYLLECTBNEHO pacnpese/ieHne CNOPTCMEHOB MO rpynnam v NpoBeAeH aHanus 0COBeHHOCTeN CTuei BeAeHuA
noeAyWHKa CMoPTCMEHOB KaX 40 rPYNMbl C MOMOLLbIO IKCNEPTHOM OLEHKM UX TEXHWUKO-TaKTUYECKWX AercTniA. [lanee 6bin0 nposeaeHo
onpeeneHne pasnnynil Mexay NcuxodrsnonormyeckMmm nokasaTenamm CnopTCMeHoB 06Pa3oBaBLLMXCA FPYNM, T.e. PasHbIX CTUAEN
Be/leHWA NoeamHKa.

PesynbTatbl. KnactepHblil aHann3 nokasatenei NCMXoPU3NON0TMHECKOro TeCTUPOBAHMA NOKa3an Haauune 3-x rpynn CNopTCMEHOB.
JKcnepTHaA OLEeHKa CTuelt BefeHUA noeamHKa HOKCepoB, BOWeEAWMX B KX Ayt rpynmny, Nokasasna, YTo B Mepsylo rpynmny BOLWAN
BOKCePbI KOHTPATAKYIOLLErO CTUAA, KUTPOBUKM», BO BTOPYIO TPYNMy BOL/M CMOPTCMEHbI aTakyOWEro CTUAA, KCUNOBUKMY, B TPETHIO
rpynny BOLWAW CMOPTCMEHbI KOHTPATaKYIOLWEro M 3aLlMTHOIO CTUEN, «TEMMOBUKMNY. Y HOKCEPOB — «UTPOBMKOBY BbllLE NMOABUMKHOCTb
HEePBHbIX NPOLECCOB N0 CPABHEHUIO C NPEACTaBUTENAMM APYTUX CTUAER. BOKcepbl - «TeMMNOBUKM» OTIMHAIOTCA [OCTOBEPHO Gonee
BbICOKON HEMPOAMHAMMNYECKOW BbIHOCMBOCTBLIO.

«ATaKyloLWmMe» - «CUNOBUKN» OTAMYatOTCA Boee BbICOKOM CUI0N HEPBHOWM CUCTEMBI, ONPELENAEMON NO KONMYecTBy OWMOOK B TecTe
Ha CKOPOCTb C/IOKHOM peakLnm B pexxnme obpaTHOM CBA3N.

BbiBogbl. Mcnxodunsnmonormieckne n HempoamHaMmMyeckme nokasatenu ABAATCA MHOOPMATUBHBIMK A/18 ONpeAeeHUA CKAOHHOCTen
6OKCepoB K onpeAeneHHOMY CTUKO BeAEHWIO NoednHKa. [aHHOe MOOXKEHMEe MOXKET MPUMEHATbCA Ha BCeX 3Tanax MoAroTOBKM
CNOPTCMEHOB A/18 BbICTPOro 1 3dPeKTUBHOrO onpeaeneHna CKAOHHOCTEN K onpeaeseHHOMY CTUAIO BeAeHMA NOeAMHKa Ha OCHOBe
BPOXKAEHHbIX HEMPOANHAMMUYECKMUX U NCUXODU3NONOTUYECKUX XaPAKTEPUCTUK.

Kniouesble cnoea: HOKC; KnacTep; CTUb; NOeANHOK; HEMPOAMHAMMKA; NCUXOPU3N0A0TUYECKME NOKa3aTeNN.
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Introduction

At the present stage of boxing development,
the style of conducting a duel is a characteristic
feature of every professional boxer [1, 2, 3]. So, there
are boxers who are distinguished by great power
assertiveness in a duel. They are distinguished by a
large impact force, the desire for forceful suppression
of the enemy. Such boxers include Mike Tyson,
Vitali Klitschko, George Foreman, David Tua and
other attacking ‘“‘swarmers” [4, 5, 6]. Some boxers
fight, constantly varying their actions, using a lot of
feints, strike at the most unexpected moments, for
example, counterattacking ‘“sluggers” Roy Jones,
Mohammed Ali, Floyd Mayweather [2, 7, 8]. There
are boxers who “exhaust” the opponent at a high pace
for many rounds, and win when the opponent is no
longer able to withstand the imposed pace. These are
counterattack “out-boxers” Manny Pacquiao, Joe
Fraser and others [9, 10, 11]. The most successful
option is the ability to combine different styles, and
in different battles to show different manners of
conducting a duel. However, nevertheless, the most
characteristic features of the movements of athletes
remain unchanged, which gives reason to talk about
the prevailing style.

Determining the inclination of a boxer to a
certain style of conducting a duel is an urgent task,
since the merging of activities, as a rule, manifests
itself at the stage of maximizing the athlete's
capabilities, however, to increase the efficiency of
training boxers, determining the inclination of
athletes to a certain style of conducting a duel is of
great importance at all stages of preparation. For this,
it is necessary to use informative indicators that are
sufficiently accessible in definition, do not require a

long time period for their development and are
relatively unchanged in ontogenesis [12, 13, 14]. For
this purpose, psychophysiological indicators can be
used, but their application requires in-depth
theoretical and experimental justification [15, 16,
17].

The doctrine of the styles of activity and, in
particular, of the styles of struggle, has its roots in
antiquity [1, 2, 18]. To date, the nature of the origin
of various styles is not fully understood. There are
hypotheses that indicate that the styles occurred as a
result of separate training of individual groups of
people [19, 20, 21]. There are also historical facts that
testify to the origin of fighting styles as an imitation
of the movements and survival strategies of various
animals [22, 23]. In this case, copying was carried out
both external movements and internal states. Martial
arts descended from the “crane style”, as well as
various fighting styles within the same martial art,
have survived to our time (Fig. 1).

A number of Wushu styles are known, united
by the general name Xiang Xinquan - “styles of
image and form” or “styles of imitation of form”.
They are based on imitation of the movements and
habits of animals. In Xiangqgiuan, the state of
naturalness, spontaneous emancipation (zijan) is
achieved through complete self-identification with
the chosen object, not only external, but most
importantly, internal. Man, mastering the "form and
image" of the tiger, snake, dragon, achieved the
natural emancipation and natural power of the animal
in its “pristine state” [24]. Imitation of animal
movements has been known in China for a long time.
In early totem dances, the ancestors of the Chinese
imitated the manner of fighting the animal.

Survival strategies in nature
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styles of animals and natural phenomena in ancient martial arts
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individual martial arts:
Crane style - Wing Chun, Akenawa
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Styles within one type of
martial art: shaolin chuan
contains styles of 5 animals;
Xingyi Quan - 12 animals
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- external movements;
- internal state

Fig. 1. Survival strategies in nature as a psychophysiological basis for the formation of a fighting style
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For example, in the first centuries of our era,
at the imperial court, monkey and crane dances were
arranged. At the beginning of the 2nd century AD the
Huainan Tzu treatise described the exercises
“clambering bear”, “bird stretched out in flight”,
“washing wild duck”, “jumping monkey”, “staring
owl”, “looking tiger”, united under the name “game
of six animals” (lucy ) [24, 25]. A little later, the
famous healer, Taoist Hua Tuo (141-208) created the
“Game of Five Animals” (Wuxi) complex [26],
based on the movements of a bear, tiger, deer,
monkey and bird, arguing that this “can cure
everyone.” However, all these exercises related more
to the systems of psychophysical regulation and did
not represent martial art in the full sense of the word.
But it was they who laid down the basic principles of
xiangxiuan styles.

In the modern European tradition, there are
several classifications of boxing combat styles, none
of which, in our opinion, is universal due to the
mixing of different categories of concepts. For
example, the classic international classification of
styles in boxing mixes categories such as the distance
between rivals and the nature of the punches. This
classification distinguishes between outsiders,
punchers, infighters, sluggers [1, 2]. In the domestic
classification, mixing of different categories, such as
attack and defense, the predominance of various
physical qualities, and the breadth of the technical
arsenal also often occurs [1, 2]. In this regard, we
have systematized the categories of different
classifications of boxing combat styles, the scheme
of which is presented on this slide. According to the
predominance of attack or defense actions, styles are
divided into attacking, counterattack, defensive. By
the predominance of physical qualities, boxers are
divided into “Swarmers (in-fighters, crowders)” and
“The out-boxesr (out-fighters, boxers)”, and
“Sluggers” are distinguished, which, on the one hand,
are distinguished by the development of coordination
abilities or dexterity, and, on the other hand,
possession of a wide technical arsenal. Very often
there is a combination of the manifestation of any
physical qualities and the predominance of attacking
or counterattacking actions. For example, “Swarmers
(in-fighters, crowders)” are most often attackers at
the same time, and “Sluggers” are counterattacks, “
The out-boxers (out-fighter, boxers)” are also most
often counterattacks or defenders. It is logical to
assume that the physiological basis for the formation
of styles is relatively unchanged genetically
determined functions, for example, neodynamic
processes and psychophysiological capabilities, and
the registration of these indicators in the training
process will help determine at the stage of basic
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training the boxer’s inclination towards the future

style of the fight.

The purpose of the work was to justify the
use of psychophysiological indicators to determine
the style of conducting a duel in boxing.

Material and methods

Participants

The study involved 27 qualified boxers of the
middle weight category of 22-25 years. Athletes were
tested on psychophysiological indicators. Testing
was conducted from 10-00 to 11-00. Athletes were
tested in the same conditions for all.

Experimental protocol

The following parameters characteristic of
the psychophysiological status, typological features
of the nervous system, indicators of the nervous
system efficiency, and attention indicators [27, 28]
were set by using the Psychodiagnostics computer
software:

— A set of indices for the time of a simple
visual-motor reaction (mean of 30 attempts (ms),
standard deviation (ms), number of errors); duration
of exposure (signal): 900 ms.

— A set of indicators of a complex visual-
motor reaction of selecting 1 element from 3 and
selecting 2 elements from 3 (mean value of 30
attempts (ms), standard deviation (ms), number of
errors); duration of exposure (signal): 900 ms.

— A set of indicators of a complex visual-
motor reaction of selecting 2 elements out of 3 in the
feedback mode, i.e. as the response time changes, the
signal delivery time changes. The short version is
carried out in the feedback mode, when the duration
of exposure changes automatically depending on the
response of the subject: after a correct answer, the
duration of the next signal is reduced by 20 ms, and
after a wrong one, it increases by the same amount.
The range of the signal exposure change during the
subject’s operation is 20-900 ms, with a pause
between exposures of 200 ms. The correct answer is
to press the left (right) mouse button during the
display of a certain exposure (image) or during a
pause after the current exposure. In this test, the time
to reach the minimum exposure of the signal and the
time of the minimum exposure of the signal reflect
the functional mobility of the nervous processes; the
number of errors reflects the strength of the nervous
processes (the lower these parameters, the higher the
mobility and strength of the nervous system). The
duration of the initial exposure is 900 ms; the amount
of change in the duration of the signals with correct



Health, sport, rehabilitation
3p0poB’sa, cnopT, peabinitauia
3p0poBbe, CNopT, peabunurauua

(A \

VAT o e <l
A e

[FJN
LA

2019
5(2)

i

- ——

or erroneous responses is 20 ms; pause between the
presentation of signals lasts 200 ms; the number of
signals is 50. The indicators are fixed: the average
value of the latent period (ms), root-mean-square
deviation (ms), number of mistakes, time of test
execution (s), minimum exposure time (ms), time of
exposure to the minimum exposure (s).

In determining the typological
characteristics of the nervous system, we were
guided by the provision that the higher the rate of exit
to the minimum signal exposure, the shorter the time
of the minimum signal exposure in the feedback
mode, the higher the mobility of the nervous
processes. The fewer errors when performing the test
in the feedback mode, the higher the strength of the
nervous system [13, 14, 15].

The indicators of mental working capacity
were also determined in accordance with the Schulte
test. In this test, the subject is provided with 5 % 5
tables of 25 digits (from 1 to 25) arranged in a
random order. The task is to mark the numbers from
1 to 25. After passing the first table, the second with
a different order of digits immediately appears, and
so on. In total, the subject passes 5 tables. The
reported outcomes were: the time of work on each of
the 5 tables (min), the efficiency of work as the
arithmetic average of the time of operation on 5
tables (min), the performance of the nervous system
as an individual time of work on the 4" and 1% tables,
and the workability of the nervous system as an
individual work time for the 2" and 1% tables.

The ability to concentrate was studied with
the proofreading (correction) method (Bourdon test)
[13, 14, 15]. Switching attention was also determined
by the Gorbov test “Red-black table” [18].

Statistical analysis

In connection with the tasks to justify the
informativeness of psychophysiological indicators as
the basis for the formation of the style of conducting
a duel in boxing, we limited ourselves to conducting
a hierarchical cluster analysis of indicators of
psychophysiological testing.

At the first stage of this series of studies, the
psychophysiological capabilities of athletes were
determined [18, 27, 28]. Then, using a cluster
analysis of psychophysiological indicators, the
athletes were divided into groups and the features of
the styles of conducting a duel between the athletes
of each group were analyzed using an expert
assessment of their technical and tactical actions. As
a result, each group of boxers was given a name
according to the styles of the match. After that, a
determination was made of the differences between
the psychophysiological indicators of the athletes of
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the formed groups, i.e. different styles of conducting
a duel, and a characteristic of boxers of each style of
conducting a  duel according to the
psychophysiological  capabilities and  special
performance has been compiled.

Results

A hierarchical cluster analysis of indicators
of psychophysiological testing was used to clarify the
styles of conducting a boxing match [18, 27, 28]. In
hierarchical cluster analysis, each particular case first
forms its own separate cluster. At each step, two
separate clusters that are closest in structure to each
other are combined into one cluster. The stages of
clustering are presented in table 1. From this table, as
well as from the dendrogram (Fig. 2), it can be seen
that at the first step, boxers No. 22 and 23 were
combined into one cluster.

From this it follows that these boxers are
close in their structure of psychophysiological
capabilities, which must be taken into account when
conducting training.

At the next stage of cluster analysis, they are
joined by athletes No. 21, 26, 1, 20, etc.

In order to find out which number of clusters
is optimal, subtract the number of the step at which
the cluster coefficients begin to increase nonlinearly
from the number of athletes analyzed. In our case,
this is step No. 24 (Table 1). Therefore, the optimal
number of clusters is 27-24 = 3.

So, we got 3 clusters, i.e. 3 groups of boxing
athletes. In boxing, this meets the three main styles
of conducting a duel. Figure 2 shows the affiliation
of each player to a specific cluster.

Thus, a cluster analysis of indicators of
psychophysiological testing showed the presence of
3 groups of athletes. An expert evaluation of the
boxing match styles included in each group showed
that the first group included boxers of the
counterattack style, “ Sluggers”, the second group
included athletes of the attacking style, “ Swarmers
(in-fighters, crowders)”, the third group included
athletes of the counterattack and defensive styles,
“The out-boxers (out-fighter, boxers)" Since only
psychophysiological indicators participated in the
cluster analysis, and the athletes were divided into
three groups, which turned out to be actually groups
of boxers of different styles of conducting a duel, we
can conclude that the hypothesis about the
predominant influence of psychophysiological
capabilities on the formation of a style of conducting
a duel in boxing is confirmed.
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Table 1

Agglomeration order in the cluster analysis of indicators of psychophysiological testing of boxers (n =27)

Cluster of boxers (according to conventional numbers)

Step, Ne Coefficients
Cluster 1 Cluster 2
1 22 23 0.65
2 21 26 0.68
3 1 20 0.82
4 5 6 0.85
5 18 25 0.90
6 19 21 0.97
7 18 22 1.07
8 7 16 1.21
9 4 11 1.30
10 9 18 1.46
11 4 17 1.52
12 8 9 1.55
13 8 19 1.76
14 1 7 1.86
15 1 27 2.02
16 14 15 2.86
17 1 8 2.92
18 24 28 3.15
19 4 5 3.61
20 10 13 4.16
21 1 24 4.88
22 12 5.20
23 1 2 5.29
24 10 14 10.84
25 4 11.06
26 10 65.31
27 3 92.67

For a more thorough verification of this
hypothesis, a comparison was made of the formed
groups of boxers by their psychophysiological
capabilities. It was revealed that “counterattacking” -
“Sluggers” significantly differ from other groups of
boxers in a higher speed of simple and complex
reaction, and the speed of a complex reaction for
boxers - “Sluggers” is significantly higher both in the
optimal mode of operation and in the feedback mode
(Tabl. 2). They also have a higher output rate for
minimum signal exposure, less time for minimum
signal exposure (Tabl. 2). Thus, boxers - “Sluggers”
have higher mobility of nervous processes in
comparison with representatives of other styles.
Boxers - “Sluggers” also differ from boxers of other
styles with a significantly higher switchability of
attention, concentration of attention. Boxers - < The
out-boxers (out-fighter boxers)” are distinguished by
a significantly higher neurodynamic endurance
(mental stability), determined by the Schulte test, and
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by high workability (Tables 2, 3). It can be assumed
that the higher mental performance of athletes does
not allow them to realize an attacking power style,
and they apply other qualities that are more
developed for them, forming a counterattack or
defensive style, and become “the out-boxers (fighter
boxers)”.

This is confirmed by the identification of
significant differences between groups of boxers in
terms of speed, strength and mobility of nervous
processes. “Counterattacks” “Sluggers” are
distinguished by a higher reaction rate, speed of
work, and attentiveness when completing tasks
(Tables 2, 3).

“Attackers” - “Swarmers (in-fighters,
crowders)” are distinguished by a higher strength of
the nervous system, determined by the number of
errors in the test for the speed of a complex reaction
in the feedback mode (Tables 2, 3).
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Label

Case Z2Z
Case 23
Case 18
Caze 25
1 - counterattack style, «Sluggers» Case
Case &
Case Z1
Case Z6 Za —
Case 19 19 —

Case 1 1 —
Case 7
Case 16
Caze 27
Case 24
2 — attack style, «Swarmers (in-fighters, Caze 28

Case 20 20 —
’? —]
6 —]
crowders)» Casze 2
Case 5
Case 6§ [
Case 4
Case 11 11 —
3 — protective, counterattack style, «Out- 3= 17 NI7
Casze 12

boxers (out-fighter boxers)»

Caze 14

Case 15 15

Case 10 i0
»

Case 13 13

Case 3 3

Fig. 2. The distribution of boxers into groups using cluster analysis of psychophysiological indicators
(dendogram) (n=27)

Table 2
Neurodynamic indicators of boxers with different fighting styles (n=27)
Indicators Groups n X S m t p
. . . 1 sluggers 15 208,38 14,75 3,81 t12 -7,61 <0,001
Time of simple visual-motor
. 2 out-boxers 6 254,19 11,43 4,67 t13 -4,66 <0,01
reaction (ms)
3 swarmers 6 266,23 28,92 11,81 t2-3 -0,95 >0,05
. . . 1 sluggers 15 263,75 24,77 6,40 t12 -2,98 <0,05
Time of simple reaction on
. 2 out-boxers 6 301,32 26,6 10,86 t13 -9,63 <0,001
sound stimulus (ms)
3 swarmers 6 394,41 29,33 11,97 23 -5,76 <0,001
Time of reaction of choice of 2 1 sluggers 15 333,38 16,64 4,30 112 -16,85 <0,001
2 out-boxers 6 459,05 14,93 6,10 t13 -18,56 <0,001
elements from 3 (ms)
3 swarmers 6 478,56 16,01 6,54 t2-3 -2,18 <0,05
. L 1 sluggers 15 470,89 18,99 4,90 t12 -2,22 <0,05
Time of response selection in
2 out-boxers 6 487,68 14,08 5,75 t13 -1,85 >0,05
the feedback mode (ms)
3 swarmers 6 492,00 25,19 10,28 123 -0,37 >0,05
1 sluggers 15 22,94 2,38 0,61 t12 2,88 <0,05
Error in feedback test (quantity) 2 out-boxers 6 19,59 2,42 0,99 t13 3,49 <0,01
3 swarmers 6 19,06 2,27 0,93 123 0,39 >0,05
Time to reach of Minimum 1 sluggers 15 59,2 5,56 1,44 t12 -1,72 >0,05
. 2 out-boxers 6 62,3 2,66 1,09 t13 -10,46 <0,001
Exposure in feedback test, s
3 swarmers 6 77,8 2,57 1,05 t23 -10,26 <0,01
Time of minimum signal 1 sluggers 15 320,4 29,74 7,68 t12 -1,57 >0,05
exposure in the feedback mode 2 out-boxers 6 340,6 25,21 10,29 t13 -4,30 <0,001
(ms) 3 swarmers 6 380,2 28,36 11,58 123 -2,56 <0,05
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Table 3
Psychophysiological indicators of boxers with different fighting styles (n=27)
Indicators Groups n X S m t p
Work perf in the Schulte test 1 sluggers 15 66,29 5,46 2,23 t23 3,35 <0,01
orkper °rman?fu')n & e s T out-boxers 6 32,87 291 075 ti. -1733 <0,001
3 swarmers 6 77,40 6,02 2,46 t13 -14,21 <0,001
1 sluggers 15 0,96 0,02 0,01 t12 -2,29 <0,05
The degree of involvement in the work
on the Schulte test (cu) 2 out-boxers 6 1,11 0,16 0,07 tis 2,07 >0,05
3 swarmers 6 0,90 0,07 0,02 t23 2,95 <0,05
Mental resist ding to th 1 sluggers 15 0,88 0,08 0,03  tis 16,71 <0,001
entairesistance accoraing tothe =5 itboxers 6 1,33 0,1 0,03 t» 10,81  <0,001
Schulte test (cu)
3 swarmers 6 0,78 0,05 0,02 t23 2,60 <0,05
h b ‘ in the Bourd 1 sluggers 15 15,93 0,19 0,05 t12 3,54 <0,05
enum erot:t“zz ;n e Eourdon o ut-boxers 6 11,82 2,84 1,16 tis 459  <0,01
3 swarmers 6 12,36 1,90 0,78 t23 -0,39 >0,05
c tration of attenti " 1 sluggers 15 63523 2589 6,68 ti2 2526  <0,001
oncentration ot attemtion ONtNe =5 t-boxers 6 241,83 3445 14,06 tis 30,38  <0,001
Bourdon test (cu)
3  swarmers 6 291,64 22,35 9,12 t23 -2,97 <0,05
o . 1 sluggers 15 37,74 2,04 0,83 t13 -6,23 <0,001
Switching attention to the Bourdon test
(cu) 2 out-boxers 6 23,73 3,42 1,40 t23 8,62 <0,001
3  swarmers 6 14,14 2,50 0,65 ti2 -22,40 <0,001
1 sluggers 15 106,67 9,00 2,32t -5,61 <0,001
Attention switching indicatoronthe 3 out-boxers 6 140,00 13,40 547 ti3  -2,05  >0,05
Gorbov test "Red-black table (cu)
3 swarmers 6 119,45 14,21 5,80 t23 2,58 <0,05

Discussion

In this study, the hypothesis of the
informativeness of  psychophysiological and
neurodynamic indicators was confirmed to determine
the propensity for a certain style of conducting a duel
in boxing. The confirmation of this hypothesis is due
to the coincidence of the groups of athletes formed
using the cluster analysis tested on neurodynamic
and psychophysiological indicators, with the opinion
of experts regarding the similarity of boxers within
each group in terms of the style of the fight. The
informational content of neurodynamic and
psychophysiological indicators is also confirmed by
the presence of significant differences between
boxers with different styles of conducting a duel
according to neurodynamic and psychophysiological
indicators. From this point of view, our results
complement the results of studies presented in [1, 2,
18]. It should be noted that differences in the
psychophysiological capabilities of boxers with
different styles of combat are the physiological basis
for the formation and manifestation of an individual
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style of activity. Thus, higher reaction rate indicators
among boxers - “counterattacks, sluggers” determine
the formation of a style of conducting a duel that
requires a quick response to a changing environment,
quick decision making. In addition, the style of
boxers “sluggers” involves performing precise
actions in a rapidly changing environment. The
physiological prerequisites for the formation and
manifestation of this style of action are such
psychophysiological indicators as the speed of work,
i.e. the number of correctly completed tasks per unit
of time with an unpredictable nature and time of the
appearance of the signal, and work efficiency (Tab.
2, 3).

It should be noted that boxers - “swarmers”
compensate for the insufficient reaction speed, speed
and accuracy of work with higher stability of work
with fewer errors (Tab. 2, 3), i.e. they can do better
than others with respect to identical actions. It
follows that for such athletes, the best option for
realizing their physiological inclinations is to achieve
mastery in actions that do not require high variability
of actions and consist in the manifestation of a high
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level of strength in relatively similar actions, which
is realized in the style of boxers - “attacking
swarmers”. Thus, physiological inclinations are
realized in specific abilities, manifested in the
formation of a certain style of activity, in our case,
the style of conducting a duel in boxing. Similar
provisions explain the higher mental performance of
boxers - “out-boxers” (Tab. 2, 3). From this point of
view, the results obtained are new.

It is known that each person has different
“sets” of abilities. An individual-unique combination
of abilities is formed throughout life and determines
the uniqueness of a person. The success of the
activity is also ensured by the presence of one or
another combination of abilities that works for the
result. In an activity, some abilities can be replaced
by others - similar in manifestations, but differing in
origin. The success of one and the same activity can
be provided by different abilities, therefore the
absence of one ability can be compensated by the
presence of another or even a whole complex.

Therefore, the individual uniqueness of the complex
of individual abilities that ensure the successful
implementation of activities is commonly called the
"individual style of activity". In modern psychology,
more often they began to talk about competencies, as
integrative qualities (abilities), which are aimed at
achieving a result. We can say that competencies are
abilities through the eyes of employers. In fact, the
employer does not care what the internal composition
of the abilities that ensure the fulfillment of the task,
the fact of its implementation is important for them.
Therefore, competencies are even called by the task:
"the ability to perform such and such a task". And
due to what internal resources it will be implemented
- this is the problem of the one who performs this
work.

Psychophysiological differences of boxers
with different styles of conducting a duel are the
basis for differences in the indicators of the special
performance of boxers (Tab. 1-3, Fig. 3).

CLASSIFICATION OF DRIVING STYLES

—

I

\

On the principle of predominance of
defense or attack

According to the principle of
manifestation of physical qualities

According to the principle of
variability of actions

A N

N

N\

% — K
attacking counterattack «swarmersy - || «out-boxers» - “Ségg?eerﬁ; - «not sluggers»
strength speed endurance
protective ! /
h -
matching matching

Fig. 3. Systematization of classifications of boxing combat styles according to various category criteria

Very often there is a combination of the
manifestation of any physical qualities and the
predominance of attacking or counterattacking
actions. For example, “swarmers” are most often
attackers at the same time, and “sluggers” are
counterattacks, “out-boxers” are also most often
counterattacks or defenders. It is logical to assume
that the physiological basis for the formation of styles
is relatively unchanged genetically determined
functions, for example, neodynamic processes and
psychophysiological capabilities, and the registration
of these indicators in the training process will help
determine at the stage of basic training the boxer’s
inclination towards the future style of the fight.
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Conclusions

1. Cluster analysis of indicators of
psychophysiological testing showed the presence of
3 groups of athletes. An expert evaluation of the
boxing match styles included in each group showed
that the first group included boxers of the
counterattack style, “sluggers”, the second group
included athletes of the attacking style, “swarmers”,
the third group included athletes of the counterattack
and defensive styles, “out-boxers".

2. Boxers - “sluggers” have higher mobility
of nervous processes in comparison with
representatives of other styles. Boxers - “sluggers”
also differ from boxers of other styles with a
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significantly higher switchability of attention,
concentration of attention.

3. Boxers - “out-boxers” are distinguished by
significantly  higher neurodynamic  endurance
(mental stability), as determined by the Schulte test,
and are highly developed. "Counterattacking” -
"sluggers" are distinguished by a higher reaction rate,
speed of work, and attentiveness when completing
tasks.

4.  “Attackers” -  “swarmers”  are
distinguished by a higher strength of the nervous
system, determined by the number of errors in the test
for the speed of a complex reaction in the feedback
mode.

5. Psychophysiological and neurodynamic
indicators are informative for determining the
inclinations of boxers to a certain style of conducting
a duel. This provision can be applied at all stages of
training athletes to quickly and effectively determine
propensities for a particular style of conducting a

duel based on innate neurodynamic and

psychophysiological characteristics.
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