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FUNCTIONAL BRAIN ASYMMETRY AND COGNITIVE FUNCTIONS IN ELITE
WRESTLERS

Korobeynikov Georgiy, Korobeinikova Lesia
National University of Physical Education and Sport of Ukraine
Ukrainian Wrestling Association
george.65@mail.ru

ABSTRACT

Functional brain asymmetry is a one of the fundamental genetic characteristics in human. The peculiarities of
functional brain asymmetry and cognitive functions in elite wrestlers were studied. A total 29 elite wrestlers (18-25
yrs), members of the Ukrainian National Team in Greco-Roman wrestling were examined. The perception and
processing of visual information in athletes with different brain asymmetry were studied. The function of brain
asymmetry in elite wrestlers is characterized of a high level of dependence on the external environment. The
presence of symmetry is correlated with a high level of independence from the external environment providing an
efficacious level of cognitive functions in wrestlers. We conclude that wrestlers with brain symmetry have better
possibilities to manifest cognitive functions: operative thinking, perception and information processing in
comparison to wrestlers with functional asymmetry of brain.

Keywords: elite wrestlers, functional brain asymmetry, cognitive functions

INTRODUCTION

Sporting activities are characterized by a high level of mental and emotional stress. Mental processes in athletes
during intense muscular activity are supported by physiological functions of the body. But, it is not always possible
to find a causal link between psychophysiological typological characteristics and environmental influence, which
vary due to the influence of sports activities (1). One of the fundamental genetically determined patterns of brain
activity is the functional asymmetry of the hemispheres. Research shows that an individual profile of brain
asymmetry is the basis of individual human motor activity and regulates the peculiarities of brain organization of
human movement (2).

An individual’s profile of functional asymmetry of the cerebral hemispheres, along with features of the functional
mobility demanded by the activity, influence the ability of the nervous system to execute both simple and complex
sensory-motor reactions at the highest possible speed.

The above meanings reflects, on the one hand, the success of the processes of perception, information
processing and decision making, and on the other - the physiological influence of sports activities on the
participant, especially in combat sports (3).

The character of inter hemispheric organization of the brain is the basis for a number of individual-typological
classifications of humans. This feature is of practical importance for the optimization of professional orientation,
sports selection and the personal approach used for the preparation of athletes at different stages of long-term
training. The individual profile asymmetry of the hemispheres of the brain is closely related to adaptation and
behavior of the individual in extreme conditions, verbal and nonverbal intelligence, strategies of perception and
information processing, stability, homeostasis, emotional, hormonal, autonomic, as well as immune responses
(4,5).

Several studies have shown that the morphological dichotomy - the presence of right and left hemispheres is
inextricably linked with a mental dichotomy - the presence of the inner and outer world of man, past and future
time (6). We believe, that the current understanding about the precise allocation of athletes by manifestation
motor asymmetry is somewhat simplistic and requires of the further study. Thus, this study will investigate the
relationships between levels of functional asymmetry as it contributes to the level of information processing, which
in turn is closely linked to high levels of success in the sport (7). This has not been studied in wrestlers, thus the
hypotheses of this study are that the the identified peculiarities of functional hemispheric asymmetry of the of the
cerebral hemispheres in elite wrestlers will be related to cognitive functions.
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METHODS
Participants were 29 elite athletes (members of the National team of Ukraine in Greco-Roman wrestling), 20-28
years of age. All athletes had no less than 10 years wrestling experience.

Instruments-Tests and Research design: To determine of the functional hemispheric brain asymmetry the test
of "field dependence” were used (test version Color & Word Test; J.R.Stroop, 1935). The procedures for the test
consist of a series of signals appearing on the center of the screen, the words "red" and "green", each of which
was written in red or green color. In addition, for each exposure, at the bottom of the screen there was a the word
written again, but in a neutral color, which created a means of responding: for "meaning" or "color." For athletes
the task was to respond to the signals in accordance with the sign: right button - "red signal", left - "green". The
following parameters were determined: overall efficiency (a combination of speed and accuracy), asymmetry
index (without the pole dominance), index of left hemisphere dominance, the index of field dependence.

To study the processes of perception of verbal stimuli, the technique of "establishment of regularity" was used.
The aim of the test was to determine the word which was encrypted in five words on the computer monitor. The
results of the test were used to determined standardized indicators of: productivity, speed, accuracy and
efficiency.

Information perception and processing, as well as tests of “perception speed” were studied by using methodology
which is included in a commercial diagnostic apparatus complex, the “Multipsychometr -05”. The methodology
used to measure “perception speed” evaluates the speed and accuracy in the identification of geometric figures,
comparing the given fragments with the displayed targets. In addition, this methodology allows for the objective
evaluation of visual perception, the human’s ability to reflect the general configuration of the object or occurrence
formed in a certain time frame. The athlete responsed the question by pressing the button (with according
number) on a special digital keyboard, part of the “Multipsychometr -05” (6). The tests results reflected
productivity, speed, accuracy and efficiency (7,8).

Procedures All of the athletes took part in the study and the results from the "field dependence” test,
"establishment of regularity" test and “perception speed” test were used in the analysis.

To analyze the effect of functional hemispheric asymmetry of the brain displayed, the athletes were separated into
to two groups. The first group consisted of the 16 wrestlers with "field dependence “ test results that indicated the
presence of functional brain asymmetry. This first group included five wrestlers who have left hemispheric
dominance. The remaining eleven wrestlers from first group have right hemispheric dominance of the brain. The
second group consisted of 13 wrestlers with the presence of symmetry of the hemispheres of the brain.

All of these tests are included in the “Multipsychometr -05” apparatus psycho-diagnostic package. The results of
the tests allowed the determination of the criteria for either asymmetry or symmetry of brain, productivity, speed,
accuracy and efficiency of information processing.

Statistical analysis: Statistical analysis was performed with the help of the programming package
Statgraphics 6.0. Since the data obtained in research did not correspond to the normal distribution of studied
data, the nonparametric statistical method of Wilcoxon rank-sum test was applied. To describe the data
distribution we used the semi-interquartile range, specified by the first quarter (25%) and third quarter (75%).

RESULTS and DISCUSSION

Analysis of the of the mean value the parameter "field dependence” revealed no significant differences in terms of
field independence, functional asymmetry and the overall efficiency of the wrestlers, who had the dominance of
different hemispheres of the brain (asymmetry of brain in table 1). For the parameters from those with dominance
of left-hemisphere, there was a significant difference between these groups of athletes (table 1).

Based on these results, further consideration of the features of functional hemispheric asymmetry of the brain in
elite wrestlers could be studied in two groups of athletes on the basis of the presence of functional asymmetry of
the cerebral hemispheres (excluding left or right hemispheric dominance of the brain) and the lack of asymmetry
(presence of brain symmetry).
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Table 1 Medians of variables of field dependence of the elite wrestlers with different dominance of brain

(n=16)
Group with dominance of the left |Group with dominance of the right
hemisphere of the brain hemisphere of the brain
Variables (n=5) (n=11)
. Lower Upper : Lower Upper
Median Quarter Quarter Median Quarter Quarter
Field independence (arbitrary
unit) 0.75 0.68 1.08 0.75 0.46 0.90
Left-hemisphere dominance *
(arbitrary unit) 1.44 1.17 1.65 0.73 0.48 0.83
Functional asymmetry 36.05 16.04 49.02 30.66 18.97 70.89
(arbitrary unit)
Overal efficiency 185420 [1203.10 |2866.80 |1782.90 |1051.20 |4570.20
(arbitrary unit)

Note: * - p < 0,05, comparing with the group wrestlers with dominance of the left hemisphere of the brain

In table 2 the average values for the test "field dependence” are listed from the two groups wrestlers with either
the presence or absence of functional asymmetry of the cerebral hemispheres.

The analysis detected the presence of significant differences in values of field independence and functional
asymmetry. This results indicate that the presence of functional brain asymmetry (without specifying the
dominance of one of the hemispheres) is reflected in the higher dependence on the external environment. This
indicates a need to rely on external standards, or the opinions of others to organize their experiences in terms of
perception, information processing and decision making.

Determining the nature of the external features of perception of information in elite wrestlers must be described as
one of the strategies of cognitive perception and information processing, which may be arbitrarily noted as
"adaptive."

Table 2. Medians of variables of field dependence of the elite wrestlers with presence and absent of
functional asymmetry of the brain (n=29)

Group with the presence of . Group with the absent of functional

functional asymmetry of the brain asymmetry of the brain (n=13)
Variables (n=16) Yl y

. Lower Upper : Lower Upper

Median Quarter Quarter Median Quarter Quarter
Field independence (arbitrary 0.75 0.70 0.86 0.88* 078 0.90
unit) . . . . . .
Left-hemisphere dominance 0.77 0.71 119 0.97 0.91 1.00
(arbitrary unit) ' ' ' ' ] )
Functional asymmetry 31.28 21.73 4557 6.86% 3.24 9.52
(arbitrary unit)
Overall efficiency
(arbitrary unit) 1818.55 1474.70 2837.00 1512.10 1337.70 1619.70

Note: * - p < 0.05, comparing with the group wrestlers with the presence of functional asymmetry of the brain

The presence of brain symmetry is reflected in the manifestation of greater independence from the information
from the external environment and orientation to their own opinion. Such a feature can be described as
"autonomous" strategy perception and information processing.

Table 3 illustrates the data according to methodology "establishment of regularity" demonstrated by elite wrestlers
with presence and absent of functional asymmetry of the brain. Analysis of table 3 shows the presence of
significant differences by parameters of performance between groups of elite wrestlers with the presence of
functional asymmetry and symmetry of the brain.
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Table 3 Medians of variables of "establishment of regularity” of the elite wrestlers with presence and
absent of functional asymmetry of the brain (n=29)

]SBrou_p with the presence Qf Group with the absent of functional
unctional asymmetry of the brain asymmetry of the brain (n=13)
Variables (n=16) Yy y

. Lower Upper . Lower Upper

Median Quarter Qﬂgrter Median Quarter Qﬂgrter

Productivity (arbitrary unit) 19.00 14.50 20.50 21.00* 18.50 22.00
Speed (ms) 18171 15728 21085 18214 16414 22671
Accuracy (arbitrary unit) 0.80 0.75 0.93 0.88 0.78 0.91
Efficiency (arbitrary unit) 60.00 49.50 67.20 69.04 53.14 76.81

Note: * - p < 0.05, comparing with the group wrestlers with the presence of functional asymmetry of the brain

This test aims to determine the cognitive ability to process information at various levels of difficulty with
differentiation stimuli second signal system. However, the productivity of the test depends not only on the amount
of information, but on the ability to differentiate the external stimulus-based information aimed at the second
signal system. Thus, the athletes with the presence of the symmetry of the brain ("autonomous" strategy
perception and information processing) revealed significantly a higher level of performance and a trend toward
better efficiency of information processing and decision-making, compared with the second group. This fact
indicates a higher level of ability to perceive, transcoding character information involving attention and operational
thinking.

Table 4 contains the average values of the "perception speed" test. The analysis showed that almost all test
indicators: productivity, speed and accuracy of elite wrestlers in the presence of symmetry of the brain was
significantly higher than in the group of wrestlers with the presence of functional brain asymmetry from the test
"field dependence".

Table 4 Medians of variables of "perception speed” of the elite wrestlers with presence and absent of
functional asymmetry of the brain (n=29)

Group with the presence of . Group with the absent of functional

functional asymmetry of the brain asymmetry of the brain (n=13)
Variables (n=16)

. Lower Upper . Lower Upper

Median Quarter Qﬂgrter Median Quarter QEZrter
Productivity (arbitrary unit) 58.50 55.00 66.00 65.00* 58.00 82.00
Speed (ms) 1972 1925 2240 2113* 1957 2620
Accuracy (arbitrary unit) 0.95 0.93 0.97 0.98* 0.93 1.00
Efficiency (arbitrary unit) 46.20 43.35 48.68 47.17 38.20 60.89

Note: * - p < 0.05, comparing with the group wrestlers with the presence of functional asymmetry of the brain

Noteworthy is the presence of significantly higher speeds (time) for information processing in the perceptual test
in the group of wrestlers with functional brain symmetry (table 4). In fact, the speed indicator reflects the level of
perception and information processing during the differentiation of non-verbal stimuli. Thus, it can be concluded
that the presence of inter-hemispheric symmetry of the brain ("autonomous strategy") from the test "field
dependence" is associated with better cognitive abilities in a rapid and quality perception, information processing
and decision-making, as compared with athletes who have functional hemispheric asymmetry of the brain.

CONCLUSIONS AND ADVICE FOR ATHLETES AND COACHES

The presence of functional brain asymmetry (without specifying the corresponding hemisphere dominance) in
elite wrestlers is reflected in a greater dependence on the external environment ("adaptive" strategy perception
and information processing). The presence of symmetry is reflected in greater brain independence from
information from the environment ("autonomous" strategy perception and information processing) in elite
wrestlers.

For the group of wrestlers with the presence of inter-hemispheric symmetry of the brain associated with a high
level of information processing (test "field dependence"), the best approach is the use of cognitive functions, in
particular, operational thinking, qualitative characteristics of the perception and processing of external information,
he, when compared with wrestlers who have functional asymmetry of the hemispheres of the brain.
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®YHKUNOHAJIbHAA ACUMMETPUA MO3IrA U KOFTHUTUBHBIE ®YHKLUA
Y 3JNIUTHbIX BOPLIOB

KopobewnHukos "'eoprun, KopobenHukosa Jlecs
HaumoHanbHbIM YHUBEPCUTET OU3NYECKOTO BOCMMTAHNA 1 CnopTa YKpauHbl
YkpanHckas Accounauns Bopbbbl
george.65@mail.ru

PE3IOME

DyHKLMOHanNbLHass acMMMETpUS MO3ra SIBMsieTCs OOHOW M3 OCHOBHbIX MeHEeTUYECKUX XapaKTepuUcCTUK Y
yernoBeka. M3yyanucb 0cobeHHOCTU (PYHKLMOHANBHON acCUMMETPUM MO3ra M KOTHUTMBHBLIX (OYHKLMIA Y 3NTUTHBIX
6opuosB.

Bbino obcnepnoBaHo Bcero 29 anuTHbIX GopuoB (Bo3pacta 18-25 net), uneHoB cHopHOW YKpauHbl No
rpeko-pumckon 6opbbe. M3yyanocb BocnpusaTne n nepepaboTka 3puTenbHOW MHAOPMaLMn y ClOPTCMEHOB C
pasnu4yHon acuMMeTpum Mosra.

PyHKUMA acUMMETPUM MO3ra y 3MUTHbIX 6OpLOB XapaKTepmnsyeTcs BbICOKOW CTEMNeHbio 3aBUCUMOCTU OT
BHELLHen cpepbl. Hanuume cummeTpumn KoppenupyeT C BbICOKUM YPOBHEM HE3aBWCMMOCTU OT BHELUHeNW cpedbl U
6onbLNM ypOBHEM 3(PEKTUBHOCTIN KOTHUTUBHBIX PyHKUMIA y 6OPLOB.

3aknwyeHue. bopubl ¢ cuMMmmeTpuenn Mo3ra MMeroT 6onee LMPOKME BO3MOXHOCTM B MNPOSIBIEHUU
KOTHUTMBHBIX (DYHKUWIA: ONEepaTMBHOIO MbILLMIEHNUS], BOCNPUATUSS U 0O6paboTkM MHGOPMAaLMM MO CPaBHEHUIO C
6opuamu, umerLMMN PyHKLNOHAIBbHYO aCUMMETPUIO MO3ra.

KnioueBble cnoBa: anuTHble 6opLbl, PYHKUMOHANbHas acCMMMETPUst MO3ra, KOTHUTUBHbIE (PyHKLUN

BBEOEHUE

CnopTuBHasi 0eATENbHOCTbL XapakTepU3yeTcs HanMymMemM BbICOKOTO MCUXO3MOLIMOHANBbHOMO HaMNPsXeHWs.
lMcuxudeckne npoueccbl y CAOPTCMEHOB MPU  HAMPSPKEHHOW MbIWEYHOW [OeATenbHoCTU obecnednBatoTcs
dursunonornyeckumm pyHKUMsIMKU opraHmama. OgHako He Bcerga MOXHO HaWTU MPUYUHHO-CNEACTBEHHYIO CBA3b
Mexay NcmMxoguanonormyeckummn MHANBNAYansHO-TUMOMNOMMYECKUMU N CPefoBLIMU XapakTepUCTUKaMu, KOTopble
N3MEHSAITCS BCneacTBMe BNUSHUS dhakTopa CNOPTUBHOW AesaTenbHocTH (1).

OgHon u3 byHOAMeHTanbHbIX, FEHETUYECKN AeTEPMUHMPOBAHHBLIX, 3aKOHOMEPHOCTEN OeATeNnbHOCTU
Mo3ra - 4dBnseTcs QYHKUMOHanNbHas acuMmeTpus nonywapun. B nccnepoBaHusAX nokasaHo, 4yTo
UHOUBMAYaAnNbHLIN  NpPOoUNb acUMMETpPUM Mo3ra COCTaBNAeT OCHOBY WHOMBMAOYyaNbHOW ABUraTenbHOW
OeATENbHOCTM YernoBeKa U pernameHTMpyeT 0COOEHHOCTM MO3rOBOW OpraHvM3auny ABWKEHUN YenoBeka (2).

PaboTocnocoOHOCTL TOMIOBHOMO MO3ra, WMHAMBMAOYanbHbIA NPodunb (YHKUMOHANBHOW acMMMETPUn
nonywapui mosra M OCOBEHHOCTU (YHKLMOHANbHOM MOABWXKHOCTU HEPBHbIX MPOLECCOB YKasblBalOT Ha
CMOCOOHOCTb HEPBHOM CUCTEMbI ODECMneYnTb MakCMMaribHO BO3MOXHYH [ONsi KaXOoro WMHAMBMAA CKOPOCTb
NPOCTOM U CMOXHOW CEHCOMOTOPHbLIX peaKkuMi U MbICIINTESNTbHON OeATeNbHOCTU. BblleykasaHHble yCTOMYMBLIE
nokasaTenu OTpaXKatoT, C OAHOW CTOPOHbI, YCMELIHOCTb NMPOLECCOB BOCMPUATUA, nepepaboTkn nHdopmMaumm m
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MPUHATUS peLLeHns], a ¢ APYron - PU3NONOrMYECKyto LIEHHOCTb CMOPTUBHOM OEATENbHOCTU YyenoBeka, 0cobeHHo
B CMOPTMBHbIX eanHobopcTBax (4).

Xapaktep MexXnonyLapHOW opraHu3auMn rofloBHOTO MO3ra MOJfIOXKEHO B OCHOBY psga MHOMBMAOYaIbHO-
TMNonornvyecknx knaccudpmkaumin. OTa OCOBEHHOCTb WMEET NpuKNagHoe 3HavyeHMe pAns  onTuMM3aunm
npodeccnoHanbHONn OpueHTauuu, ChOpPTMBHOrO oOTOopa M MHAMBUAyanbHOrO noaxoda B NOArOTOBKE
CMOPTCMEHOB Ha pasfuyHbIX 3Tanax MHOroneTHen TpeHUpoBkU. WNHAMBMAYyanbHbIN NpPOodUnb acuMMeTpum
nonywapui Mo3ra TECHO CBsi3aH C ajantauvMerd U NnoBeAeHUEeM IMYHOCTU B IKCTpPemaribHbIX YCIOBUSX,
BepbanbHbIM U HeBepbanbHbIM UWHTENNEKTOM, CcTpaTerMerd BOCNpUATUS M nepepaboTku  uHdopmauum,
CcTabunbHOCTBIO rOMeocTasa, 3MOUMOHAlNbHbIMU, TOPMOHANbHbIMW, BeEreTaTMBHbIMW, a TaKke, WMMYHHbIMU
peakumamm (4,5).

B psage wccnepoBaHwi nokasaHo, Y4TO Mopdporiormyeckasl AUXOTOMUS — Hannyne feBOro U MpaBoro
nonywapus, HepaspbIiBHO CBA3aHa C MCUXMYECKON AMXOTOMWEN — HanMuMeM BHYTPEHHErO M BHELUHEro muvpa
Yyenoseka, C NPoLbIM 1 OyayLum BpemeHem (6).

CyuwiecTBytoLlee npeacTaBneHne 0 YeTKOM pacnpegeneHum cnopTCMeHoB eanHo6opLEB, MO NPOSBAEHUIO
MOTOPHOW acMMMETPUU, Ha «NpaBLUeNy, «neBwen» U «aMBuaeKCTpoB», SABMSETCH HECKOMbKO YMPOLEHHbIM U
TpebyeT panbHenwero u3yyeHusa. ManonsydyeHHon npobnemon oOcCTaérca OCOBEHHOCTb  MPOSBNEHUS
YHKUNOHANBHOW acMMMeTpUK MO YPOBHIO NepepaboTkn nHopmaLmMm, YTo, B CBOK ovepeb, TECHO CBS3aHO C
YCMELLUHOCTbIO B CMOPTE BbICOKUX JOCTUXEHUNA (7).

Llenb coctosna B TOM, 4TOOblI paspaboTaTe KOMMMEKCHYK NCUXOU3NOMNOrMYECKYI0 ANarHOCTUKY
PYHKLUMOHANbHOrO COCTOSHMSA 3NUTHBLIX BopLOB

METO[bI
OpraHusauusa nccnegoBaHum
Beino o6cnegoBaHo 29 anuTHbIX cnopTcMeHf (YneHjd HaumoHanbHOW cOOpHON YKpauHbl NO rPEKO-PUMCKON
6opbbe), B Bo3pacTe 20-28 net. Bce cnopTcmMeHbl umetoT 6opLUoBCckuii onbiT He MeHee 10 neT.

MaTtepuansi n metobl

Ons onpegeneHns QyHKUMOHANbLHOQ MEXMNOMyWwapHONn acuMmeTpum mosra Obin ucnonb3oBaH TecT
«nonesaBucMMOCTb» (Bepcus TecTa «Color & Word Test»; J.R.Stroop, 1935).

Mpouenypa Tecta cocTosna M3 CepuMM CUTHaNoOB B LIEHTPE 3KpaHa - CNnoBa «KPaCHbIN» N «3eNeHbIny,
KaXKAbI U3 KOTOPbIX Oblfn OKpaLLEH B KPACHbIN MK 3eneHbin uBeT. Kpome Toro, B KaXaowm 3KCNO3MUUN B HUXKHEN
YacTu 3KpaHa oTobpaxaeTcs CroBO, HAMMCaHHOE HeMTparnbHbIM LBETOM, YTO O3Ha4yaeT cnocob pearmpoBaHus:
«CMbICN» Unu «usetay. [ina cnoptcmeHa bbina nocTtaBneHa 3agada - pearmposaTb Ha CUrHanbl B COOTBETCTBUM
CO 3HaKoM: MpaBas KHOMKa — «KpacCHbI curHany, neeasi — «3eneHbli». Bbbinn onpegeneHsl cnegywowime
napameTpbl: obwan addeKTUBHOCTL (COMETAaHME CKOPOCTU U TOYHOCTW), UHAEKC acuMMeTpum (6e3 ykazaHus
nomntca JOMUHUPOBAHUS), UHAEKC NEBOMNOMNYLLIAPHOrO JOMUHMPOBAHUS, MHOEKC NON3aBUCUMOCTMN.

[nsi n3ydeHuns NpoLeccoB BOCNPUATUS CMIOBECHBIX pa3gpaXuTenen UCnonb3oBarncst TECT « YCTAaHOBIEHNE
3akoHoMepHocTen». Lienbto TecTa 6bino onpefeneHne crnoe, KOTopble MOryT BbiTb 3alIMdpPOBaHbl BU3 NATH CIOB
Ha MOHUTOpe koMmnbikoTepa. Mo pesynbTatam TecTa Obinu onpefeneHbl CTaHAAPTU3MPOBAHHbLIE MOKasaTenw:
Npou3BOAUTENBHOCTb, CKOPOCTb, TOYHOCTb N APMEKTUBHOCTD.

Bocnpuatve n nepepaboTkn MHOpMauUM M3yd4anucb C UCMOMb30BaHMEM METOAMKWU «nepuenTuBHas
CKOpOCTb», KOTOpas BKMAYEHa B CUCTEMy annapaTtHO-MPOrpaMMHOr0  OMarHOCTUYECKOro  KOMMekca
«MynbTuncnxomeTp -05».

MeToguka «nepuenTMBHasi CKOPOCTb» OLEHMBAET CKOPOCTb M TOYHOCTb OnpedenieHnusl reomMeTpu4ecknx
duryp, ¢ uenbl naeHTUUKaLmMmn, 4acTbio KOTOPOW SIBNSIETCA TecToBbl curHan. Kpome Toro, ata meTtoguka
No3BONsET OUEHWUTb NPUHLMN (POPMUPOBAHUE 3PUTENLHOrO BOCMPUATUS], CMOCOOHOCTb YenoBeka OTpaxaTb
06LLyl0 KOHbUrypaumio obbekTa MM BO3HUKHOBEHWUS COOPMMPOBAHHOIO B TEYEHME OnpeferieHHoro nepuopa
BpemeHn. CnopTcMeH JOMKeH Obln pearMpoBaTb Ha pasgpaxuTernb, HaXaB Ha KHOMKY (C COOTBETCTBYHOLLEN
uncpon) Ha cneumanbHON UMGPOBON KnaBuMaType annapaTtHO-MPOrpaMMHOr0 AMAarHOCTMYECKOro KOoMMrekca
«MynbTuncuxomeTp -05». Mo pesynbTatam TeCTUPOBaHWUS onpefensanucb nokasaTenu NpoV3BOAUTENBHOCTY,
CKOPOCTU, TOYHOCTU N 3P EKTUBHOCTHN.

Mpouenypsbl

Bce cnopTcmeHbl NpUHANM y4actmne B uccnegoBaHvn. beinv onpegeneHbl HEKOTOPbIE XapakTePUCTUKM MO
pesyrnbTataM WCMbITAHWN: TECT «MONe3aBUCUMOCTb», TEeCT «YCTaHOBSIEHWME 3aKOHOMEPHOCTEen», TecT
«nepLenTuBHasi CKOPOCTbY.

Ons aHanu3a ocobeHHOCTEN NposBMNeHUs YHKLMOHANbHOMW MEXMONyLIapHON acuMMeTpuM Mo3ra,
CrnopTCMeHbl OblNn pasgenbHbI Ha aBe rpynnbl. MNepsas rpynna - 16 6opuoB ¢ HanuuMem yHKLUMOHANbLHOM
acMMMETPUM MOo3ra No TECTy «Mone3aBUCMMOCTUY, B TOM YMCIE BbISIBMIEHO NATb 6OpPLOB C AOMUHUPOBAHMEM
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NeBoOro nonywapus 1 oguHHaguaT 60pLUoB ¢ JOMUHUPOBAHMEM MPaBOro Nosywapusi rofioBHOro mosra. Bropas
rpynna - 13 60pLOB C HANMYNEM CUMMETPUM NOJTyLLIAPWUIA FOFIOBHOMO MO3ra.

Bce a9TM TecTbl BKMHOYEHbI B annapaTHO-MPOrpamMHbIA  MCUMXO-OUArHOCTUYECKUA  KOMMIIEKC
«MynbTuncnxomeTp -05». Pe3ynbTaTthl MCMbITaHWA NO3BONUAM ONpeaenvTb aCUMMETPUI0 U CUMMETPUIO MO3ra,
NpOM3BOAUTENBHOCTb, CKOPOCTb, TOYHOCTb U 3PEKTUBHOCTL NepepaboTkn MHopmaLmn.

CraTtucruyeckun aHanums

Cratuctnyeckun aHanus 6b1n BbINOMHEH C MOMOLLbIO NporpaMmHoro naketa Statgraphics 6.0. Mockonbky
nony4yeHHble B UCCNeaoBaHMN OaHHbIe HE COOTBETCTBYIOT HOpMarbHOMY pacnpefeneHuto, 6binm ncnonb3oBaHbl
MeToAbl HenapameTpUyecKon CTaTUCTMKM NO BMMKOKCOHY (CymMbl paHroB). YTobbl OoTpasuTb pacnpegeneHue
OaHHbIX Mbl UCMOMNb30Bany MEXKBapTUIbHbIA pa3max, TeM cambiM yKasaB nepBbi kBapTan (25%) u TpeTtbio
yeTBepTh (75%) (8).

PE3YJIbTATbI n OGCYXXOEHUE

AHanu3 cpegHMX 3HA4YeHWn MokasaTenem MeTOOUKM  «MOMe3aBMCMMOCTb»  BbISIBUNT  OTCYTCTBUE
OOCTOBEPHbIX OTMIMYMI MO MOKa3aTensm: MOJNeHe3aBUCMMOCTb, (YHKUMOHamNbHas acMMMeTpust 1 obLias
appeKTMBHOCTL Yy BOPLOB, KOTOPbIX Mbl OTHECNN K MEPBOW rpynne, ¢ pasHbiM LOMWHMPOBAHWEM MOMyLLUAPUN
MO3ra, a 3Ha4uT C Hanninem OyKLUMOHaNLHON aCMMMETPUN FONIOBHOIO Mo3ra (Tabn.1).

Tabnuua 1 3HayveHusa nokasaTtenen Tecta «llones3aBUCMMOCTbY Y ANUTHBLIX BOPLOB C pa3HbIM JOMUHMPOBaAHNEM
nonywapum mosra (n=16)

Mpynna ¢ AOMMHMPOBaHMEM neBoro |pynna ¢ JOMUHMPOBAHMEM MPaBOro
nonywapwusa mosra (n=5) nonywapws mosra (n=11
NokasaTtenu - = = -
HwkHWi BepxHui HKHWI BepxHwin
Mepgunana MegmnaHa
KBapTUMb |KBapTUNb KBapTUMb  |KBapTUIlb
loneesasucmocte 0,75 0,68 1,08 0,75 0,46 0,90
(ycn.en.)
TlesononywapHoe 1,44 1,17 1,65 0,73* 0,48 0,83
JoMuHMpoBaHue (ycn.eq.)
OyHKUMOHaNbHAR 36,05 16,04 49,02 30,66 18,97 70,89
acummeTpws (ycn.en.)
82;“22 ) OMPEKTMBHOCTL | 1054 50 120310  |2866,80  |1782,90 |1051,20  |4570,20

*- p<0,05, No cpaBHEHWIO C rPynnoi 6opLOB C AOMUHMPOBaAHMEM JIEBOTO NOMYLLAPUWS FONIOBHOIO MO3ra

Mo nokasaternio nesononywapHoe AOMWHMPOBAHWE OKasanacb [OCTOBEpHasi pasHuua Mexagy aTuMu
roynnamm 6opuoB. Wcxoas M3 nonydvyeHHOro pesynbTata, AdarnbHenlee paccMOTpeHne OCobeHHoCTen
PYHKUMOHaMNbHOW MEXMNOoMyLWapHON acuMMeTpun Mosra y anuTHbiX 6opuoB LenecoobpasHo 6bIno nposoauThb,
006beaAVHUB rpynnbl CNOPTCMEHOB MO NPU3HAKY Hannuus yHKLMOHaNbHOM acMMMETPUMU MONyLwapuin mosra no
YPOBHIO nepepaboTtkn mHdopmaumm (6e3 yyeta neBo- UMM MNPaBOMOMYLUAPHOrO LOMWHUMPOBAHWUS MO3ra) wu
OTCYTCTBUS aCUMMETPUM (Hanuumsa CUMMeTpUK) NonyLapuin Moasra.

B 1abn. 2 npuBeaeHbl cpefHne 3HayeHMs rnokasaTenew no TecTy «rnone3aBucMMocTby Yy 60pLoOB AByX
rpynn, ¢ Hanuunem yHKUMOHaNbHOM acCMMMETPUN U CUMMETPUM NONYyLLIapuin Moasra.

Tabnuua 2 3HavyeHust nokasatenen Tecta «1one3aBMCMMOCTbY» Y ANMUTHBLIX BOPLIOB C HAaNUYMem yHKLNOHANbHON
acMMMeTpUM 1M cuMMeTpuuM nonywapui moara (n=29)

pynna c Hanudnem |[pynna c Hanu4ynem
dYHKLMOHaNLHON acuMmmeTpuen |PyHKLNOHaNLHON cuMmeTpuen
Mokazatenu mMoa3ra (n=16) moa3ra (n=13
HwxHnin HuxHnn HuxHnn
Megnana MeanaHa MeanaHa
KBapTUIb KBapTUIb KBapTUIb
flonenesasueumocTs 0,75 0,70 0,86 0,88 0,78 0,90
(ycn.ea.)
Nesononywiaproe 0,77 0,71 1,19 0,97 0,01 1,00
AoMyHupoBaHue (ycn.eq.)
GyHKUMOHaNbHAR 31,28 21,73 45,57 6,86* 3,24 9,52
acummeTpus (yen.eq.)
8‘;”14:;) OPMEKTUBHOCTE | 1018 55 |1474,70  |2837,00 |1512,10 |1337,70  |1619,70
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*- p<0,05, no cpaBHEHMIO C rpynmnor OOpLOB C HANMMYNEM (PYHKLIMOHANBbHOW acuMMETPUen mosra

lMpoBeOeHHbIN  aHanm3  OBHapYXMI  HanuMuuMe  OOCTOBEPHOM  pasHUUbl MO nokasaTtensm
noneHe3aBUCUMOCTb 1 PYHKUMOHANbHas acummeTpus. [onyyeHHbI pe3ynbTaT CBMAETENLCTBYET O TOM dhakTe,
4YTO Hanuume YHKUMOHANbHOW acuMMeTpun mosra (6e3 yTOYHeHMs OOMWHMPOBaHUSA OZHOro U3 nomnywapuvmn)
OoTpakaeTcs B BbICLUEM 3aBUCUMOCTM OT BO3L4EWCTBUSA BHEWHEW cpedbl, TO eCTb, HeobxoomMmocTu
OpPVEHTUPOBATLCA HA BHELUHWE 3TanoHbl WMAW MHEHWS OpYyrux Ans ynopsagodeHus CBOMX BheyaTneHud B
YCIOBUSIX BOCMPUATUSA, NepepaboTkm MHopMauumn 1 NPpUHATUS pELUEHNA.

BbisSiBNeHHbI  XapakTep OCODEHHOCTU BOCMPUSATUS BHELUHEW WHdOopMauMM y SnuTHbIX GopuoBs
HeobX04MMO OXapaKTepmn3oBaTb Kak OOHY M3 KOTHUTMBHbLIX CTpaTerMn BOCNpUATUS 1 nepepaboTk nHdopmalmu,
KOTOPYIO YCITOBHO MOXHO OTMETUTb KaK «adanTUBHYIO».

Hanuuve cummeTpumn mMosra oTpaxaeTcs B NMposiBNeHMM Oomnbluen He3aBUCUMOCTU OT MHopMauum 13
BHELLUHEW cpedbl U OpueHTauum Ha cobBCTBEHHOE MHEHWE, TaKyld OCODEHHOCTb MOXHO OXapakTepu3oBaTb Kak
«aBTOHOMHYO» KOTHUTMBHYIO CTpaTErMio BOCMPUATUS U nepepaboTkn nHdopmaumu.

AHanua Tabn. 3, cpegHUX 3HaYeHWV MokasaTenen TecTa «yCTaHOBMIEHWE 3aKOHOMEPHOCTEN»
3acBMAETENbCTBOBAN HanuuMe [AOCTOBEPHOW pasHUUbl MeXay rpynnamu 3nuTHbIX OOpLoB, C Hanuumem
YHKUMOHANBHOW aCMMMETPUM U CUMMETPUN MO3ra, NO nokasaTento NPou3BOANTENbHOCTb.

Tabnuua 3 3HayeHus nokasaTtenen nNo TeCcTy «yCTaHOBMEHME 3aKOHOMEPHOCTEN» Yy AMUTHbIX BOpLOB C HanNn4nem
PYHKUMOHaNbHOW acMMMETpUn U cMMMeTpun mosra (n=29)

@DyHKUMOHANBHO  acMMMETPUYHble | PYHKLMOHAMNBLHO CUMMETPUYHbIE
(n=16) (n=13)
MokasaTenu = = = =
HwkHWi BepxHui HKHWI BepxHwin
Mepgunana MegmnaHa
KBapTWUib  |KBapTUib KBapTUIb  |KBapTWIb
lponssoaynTensHoCTL 19,00 14,50 20,50 21,00 18,50 22,00
(ycn.en)
CkopocTb (Mc) 18171 15728 21085 18214 16414 22671
TouyHocTb (ycn.en) 0,80 0,75 0,93 0,88 0,78 0,91
OddekTnBHOCTL (YCcn.en) 60,00 49,50 67,20 69,04 53,14 76,81

*- p<0,05, No cpaBHEHMIO C rpynnor 6OpLOB C HAaNMYNEM (PYHKLMOHANBLHOW acuMMeTpuen moara

[aHHbIi TeCT HampaBrieH Ha onpegenieHne KOrHUTUBHBIX CMOCOBHOCTEN K BOCMPUATUIO MHOpMaLmu
pPasfMYyHOro YPOBHSA CIOXHOCTU C AnddepeHLMpoBaHNEM pasapaXuTeneni BTOPOW CUrHaNbHOW CUCTEMBI.
OpHako NpoM3BOAUTENBHOCTL BLIMOMHEHWS TecTa 3aBUCMT HEe CTOMbKO OT KomuvectBa nepepaboTaHHbIX
WMH(POPMALIMOHHBIX CTUMYNOB, CKOMbKO OT CMOCOBHOCTM AMddEpPEHLMPOBATE BHELLHIOW MHPOPMALMIO C Yy4eTOM
pasgpaxutensi, HanpasneHHOro Ha BTOPYO CUrHarbHYIO CUCTEMBI.

Takum ob6pasoM, y 6OpUOB C HanMMynem CUMMETPUM Mo3ra («aBTOHOMHasi» CTpaTerns BOCNPUATUS U
nepepaboTkM MHOpMauun) BbISBMEHO AOCTOBEPHO BbIWE YPOBEHb MNPOU3BOAUTENBHOCTU U TEHAEHUMIO K
nyyuwen adheKTMBHOCTM NepepaboTkm MHAPOPMALIMN U NMPUHATUIO PELUEHUI, N0 CPaBHEHUIO CO BTOPOM FPYMMow.
OT1oT dhakT cBugeTenbcTByeT O Oornee BbICOKOM YPOBHE CMOCOBHOCTW K BOCMPUATMIO, MEepPeKoAMPOBaHUIO
3HaKOBOW MHOPMALIUK, C yHacTUEM BHUMaHUS U onepaTUBHOIO MbILLITEHNS.

B tabn. 4 npuBeaeHbl cpeaHne 3HaYeHUst NokasaTenew Tecta «nepuenTMBHas CKOPOCTbY.

Tabnuua 4
3HaveHns1 nokasartenem TecTa «nepuenTMBHas CKOPOCTb» Y 3MUTHbIX OOPLUOB C HanmmMuMeM (YHKLWOHArbHON
acMMMeTpun 1 cumMmeTpum Mo3ara (n=29)

OYHKLUMOHANbHO  acMMMETpUYHbIE | DYHKLMOHANbHO CYMMETPUYHbIE
(n=16) (n=13)
Mokasatenu = = = =
HvxHui BepxHun HwxHuI BepxHun
Mepgunana MegunaHa
KBapTUIb |KBapTWUIb KBapTUIb  |KBapTUIb
MpogykTrBHOCTL (ycn.en) 58,50 55,00 66,00 65,00* 58,00 82,00
CkopocTb (Mc) 1972 1925 2240 2113* 1957 2620
To4HoCTb (ycn.en) 0,95 0,93 0,97 0,98* 0,93 1,00
OdpekTnBHOCTL (ycn.en) 46,20 43,35 48,68 47,17 38,20 60,89

*. p<0,05, no cpaBHeHWIO € rpynnon 60pLoB C HaNMYNeEM PYHKLMOHANbHOW acMMMeTpUeENn Mo3ra

AHanu3 nokasarn, 4YTo MOYTM BCe MokasaTenu TecTa: MPOM3BOAUTENBbHOCTb, CKOPOCTb M TOYHOCTb Yy
6GOopLOB BbICOKOW KBanudmkaumMm ¢ Hann4ymem CUMMETPUN MO3ra JOCTOBEPHO BhILLE, YEM B rpynne CrnopTCMEHOB
C Hanu4nem oyHKLNOHaNbHON acCUMMETPUN MO3ra.
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MOXHO 3aknounTb crneaylwee, 4YTO Hanvyue MEeXMNONylWapHOW CUMMETpUM Mo3ra («aBTOHOMHas
KOrHUTMBHAasA cTpaTernsi») no TecTy «MNofe3aBUCUMOCTbY CBSI3aHO C NYYLUMMMW KOFHUTUBHBIMU CMOCOBHOCTSIMM K
ObICTPOMY U Ka4eCTBEHHOMY BOCNPUSTUIO, NepepaboTke MHpOpMaLUN U MPUHATUIO PELLEHUI, NO CPaBHEHUIO CO
CMopTCMEeHaMu, UMEOLLMMU (PYHKLIMOHATBbHYIO MEXMNOYLIAPHYI0 aCMMMETPUIO FONOBHOMO MO3ra.

Obpawaet Ha cebs BHMMaHWe HanuuMe OO0CTOBEPHO 6onee BbICOKMX 3HAYEHUN CKOPOCTM (BpeMeEHW)
nepepaboTkn MHopMaLmm y rpynnbl CNOPTCMEHOB C Hannynem gyHKLUUOHANbLHOW cummMeTpumn moara. o cytu,
nokasaTenb CKOPOCTM OTpaXkaeT YypoOBEHb BOCMPUATUA U nepepaboTkn mHdopmauuun npu anddepeHumnaumnm
HeBepbarnbHbIX pasapaxuTenen.

BblBOAblI U PEKOMEHOALUWW ONA CNOPTCMEHOB U TPEHEPOB:

Takum obpasom, y anuTHbIX G0OPLOB Hanmmume YHKUMOHaNbLHOW acuMMeTpun Mosra (6e3 yTouHeHus
AOMUHMPOBAHMSA COOTBETCTBYIOLLEro Monywapus) oTpaXaeTcsd B BbICLUEN 3aBUCUMOCTW OT BO3AENCTBUSA
BHeLWHen cpefpl («aganTuBHas» cTpaTterns BOCNpuATMA UM nepepaboTkn uMHpopmauun). Hannune cummeTtpum
MO3ra OTpaxaeTcs B BbICLUEN HEe3aBWCMMOCTU OT MHAOPMaLMM M3 BHELWIHEN cpedbl («aBTOHOMHas» cTpaTerus
BOCTPUSATUS U NepepaboTkn nHdopmaumu).

BoisiBneHo, 4TOo rpynna 60puoB C HanuuMem MEeXMonywapHOW CUMMETPUM MO3ra, MO  YPOBHIO
nepepaboTkm MHpopMauun (TECT «NONe3aBUCUMOCTbY), UMEET Ny4lluMe BO3MOXHOCTU MPOSIBNEHNST KOTHUTUBHbIX
(OYHKUMI, B 4aCTHOCTW, ONEepaTUBHONO MbILLIEHNS, KAYECTBEHHbIX XapaKTEpPUCTUK BOCMPUATUA U nepepaboTku
BHELLUHEeN MHgopMauun, MO CPaBHEHUIO CO CMOPTCMEHaMW, KOTOpble MMEHT (DYHKUMOHANbHYIO acUMMETPUIO
nonyLapuvmn rorioBHOro Mo3ra.
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