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Abstract. Introduction. It was previously noted that the features of the dissemination of visual information and
the activation of a number of structures are influenced by age, functional status, manifestations of cognitive styles,
the typological complex of the nervous system and gender. There is no doubt that the effective functioning of the
visual sensory system and the patterns of information processing at various levels will largely determine the optimal
implementation of voluntary motor activity, depending on gender. The purpose of the study. To identify the features
of the intra-system correlation relationship of latencies of the components of visual evoked potentials to the chess
pattern in male and female subjects belonging to different poles of the cognitive style of utility-field dependence, and
patterns of implementation of bimanual motor programs. Materials and methods. The type of cognitive style was
determined in the male and female subjects. The level of bimanual voluntary motor activity was assessed by the method
of supportmetry. The features of the functional state of the visual sensory system were determined by registering visual
evoked potentials in a chess pattern, and the latencies of the corresponding components were evaluated. Sensory-
effector relationships were determined by the method of complete correlation analysis with the calculation of the sum
of correlation coefficients and correlation relationships. Results. It has been established that the level and features
of the total multilateral correlation of latencies of the components of visual evoked potentials on a chess pattern with
the characteristics of bimanual coordination are determined by the lateralization of sensory stimulus input, gender,
and belonging to one or another pole of the cognitive style of use-non-dependence. In men, the effective performance
of motor tasks is determined by the dissemination of visual information and visual control at the level of speed-time
indicators of the implementation of bimanual coordination, especially in people characterized by gender independence.
In women, a different strategy of visual sensory support for arbitrary complexly coordinated bimanual movements was
revealed, based on the correction of the spread of arousal during the occurrence of a defect in the implementation of
the track, i.e., when the system is disturbed. Conclusions. The established patterns of sensory-effector relationships
reflect different strategies for the implementation of motor programs in men and women, taking into account the pole
of cognitive style, determined by the peculiarities of the dissemination of visual information in the structures of the
central nervous system.
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Pestome. BeedeHue. PaHee 0TMEYEHO, YTO Ha 0COOEHHOCTYM pacnpOCTpaHeHUs 3pUTENbHON MHKOPMALN 1 aKTUBALIMIO
psga CTPYKTYp BIMSAIOT BO3PAcCT, PYHKLUMOHANbHOE COCTOSIHIE, NMPOSIBEHUS KOTHUTUBHBIX CTUMEN, TUMONOrNYeCcKui
KOMMIEKC HEPBHON CUCTEMBI 1 NONOBas NPUHAANEXHOCTb. He BbI3bIBaeT COMHEHWIA, 4TO 9GhPEKTUBHOE (DYHKLIMOHN-
pOBaHWe 3pUTENbHON CEHCOPHOW CUCTEMBI U 3aKOHOMEPHOCTU nepepaboTki MHOPMaLWK Ha Pa3nUYHbIX YPOBHSX
OynyT B 3HAUNTESNBHO CTEMEHN ONPEAENATL ONTUMANbHYIO peanusaunio NPoU3BOIbHON ABUraTeNlbHON AEATENBHOCTY
B 3aBWCWUMOCTM OT NONOBOI NpUHagnexHocTn. Lenb uccnedosaHus. BbisiBUTb 0COHGEHHOCTN BHYTPUCUCTEMHBIX
KOpPensLMOHHbIX B3aUMOOTHOLLEHW TAaTEHTHOCTEN KOMMOHEHTOB 3pUTESNbHbIX BbI3BaHHbIX MOTEHLMANO0B Ha Lwax-
MaTHbIA NATTEPH Y UCMbITYEMbIX MYXCKOFO U XEHCKOro nosa, OTHOCALLMXCS K PasHbIM NOMoCaM KOTHUTUBHOTO CTUNS
nosie3aBUCUMOCTb-NONEHE3aBUCUMOCTb, M 3aKOHOMEPHOCTM peanuaaLnn GuMaHyanbHbIX ABUraTeNbHbIX Nporpamm.
Mamepuanbi u memodbl. Y CNbITYEMbIX MYXCKOTO 11 XEHCKOTO Nona onpeaenafncs TMn KOrHUTUBHOIO CTUAS. YPOBEHb
BrmaHyanbHON NPOM3BONLHOM ABUraTeNbHON aKTUBHOCTY OLEHUBANCs MeTOA0OM cynnopTMeTpun. OCO6EHHOCTM (yHK-
LiMOHANBHOTO COCTOSHUSA 3PUTENBHON CEHCOPHOM CUCTEMbI ONpeaensnmMcb NOCPEACTBOM PErucTpaLmm 3puTenbHbIX
BbI3BaHHbIX MOTEHLMANOB Ha LaxmaTHbIl NaTTePH, OLEHNBANUCh NAaTEHTHOCTH COOTBETCTBYIOLWMX KOMIOHEHTOB.
CeHcopHO-3h(heKTOPHbIE B3aMMOOTHOLLEHWS ONpeaensanucs METOLAOM MOSHOO KOPPENALMOHHOIO aHanmsa ¢ pacye-
TOM CYMMbI KO3(hULMEHTOB KOPPENSALMM 1 KOPPENALMOHHBIX B3aUMOOTHOLWEHWIA. Pe3ynibmambl. YCTaHOBIIEHO, YTO
YPOBEHb 1 0COHEHHOCTN CYMMapHON MHOrOCTOPOHHEN CKOPPENMPOBAHHOCTU NATEHTHOCTEN KOMMOHEHTOB 3PUTENbHbIX
BbI3BaHHbIX NOTEHLMANOB Ha WaxMaTHbI NaTTEPH C XapakTepucTukamu BumaHyanbHON KOOPAUHALWUK onpeaens-
eTcs naTepanusaynen NnoCTynneHns CeHCOPHOro CTUMYNa, NOMOM W NPUHAATIEXHOCTBIO K TOMY UMW MHOMY NOMOCY
KOTHUTUBHOTO CTUNIS NONE3aBUCUMOCTb-NONEHE3aBUCUMOCTb. Y MYyX4nH 9 (EKTUBHOE BbINOMHEHNE ABUraTENbHbIX
3afaHuii onpegenseTcs pacnpocTpaHEHEM 3pUTENbHON MHOPMALUKU U 3pUTENbHBIM KOHTPONEM Ha YPOBHE CKO-
POCTHO-BPEMEHHbIX MoKa3aTenen peanusaLmm bumaHyansHON KOOPAUHALMK, 0CODEHHO Y NL, XapakTepU3YHOLLNXCS
NONEeHe3aBMCYMOCTbHO. Y XEHLLUMH BbISIBNIEHA UHAs CTpaTerus 3puTenbHOro CEHCOPHOro obecneyeHnst NPoOn3BOSbHbIX
CMNOXHOCKOOPAMHUPOBAHHbIX B1MaHyanbHbIX ABMXKEHUIA, OCHOBAHHAs Ha KOPPEKLIMM pacnpocTpaHeHuns Bo3byxaeHus
NpwW BO3HUKHOBEHWUN AedekTa Npu peanusauun Tpeka, T.e. Npy BO3MYLLEHUN CUCTEMbI. BbI80ObI. YCTaHOBMEHHbIE
3aKOHOMEPHOCTH CEHCOPHO-3EKTOPHBIX B3aMMOOTHOLLEHWI OTPaXatoT pasnnuyHble CTpaTerunm peanusawuum asu-
raTenbHbIX MPOrPamMM Yy MYXKYMUH M XKEHLLMH C y4€TOM NOca KOTHUTUBHOIO CTUMSA, OnpeaensieMble 0COBeHHOCTAMM
pacnpoCTpaHeHns 3pUTeIbHON MHGhOPMaLWK B CTPYKTYpax LEHTPanbHOM HEPBHON CUCTEMBI.

KnioueBble cnosa: 3PUTENBHO-MOTOPHAA KOOpAnUHaL KA, NPOnU3BOSIbHbIE 6mmaHyaanble OBWXEHUA, 3pUTENbHbIE BbI3BAHHbIE
noTteHunansl, KOrHUTWBHbI CTWIIb NOSIE3aBMCUMOCTb-M0IEHE3aBUCUMOCTb
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INTRODUCTION

MATERIALS AND METHODS

The problem of manifestations of differences in the
functioning of the human body and ways to diagnose them
today has an interdisciplinary character and combines
physiology, psychology, pedagogy and other disciplines.
It is important to establish the regularities of functioning
of the central nervous system taking into account gender,
maturity of mechanisms of higher nervous activity [1-4].
Undoubtedly, the most informative method of determining
the peculiarities of functioning of the central structures of
the visual sensory system is the method of visual evoked
potentials for a flash of light and for a reversing checker-
board pattern [1, 5-7].

A number of studies have shown that in female subjects
the temporal characteristics of visual evoked potentials are
smaller than in males, while the amplitudes, on the contrary,
are characterized by larger values. It has been noted that
the peculiarities of visual information propagation and acti-
vation of a number of structures will be influenced by sex,
age, functional state, manifestations of cognitive styles, and
typological complex of the nervous system [1, 2, 5].

There is no doubt that the effective functioning of the vi-
sual sensory system and patterns of information processing
at various levels will largely determine the optimal realiza-
tion of arbitrary motor activity with its sex-related charac-
teristics [3, 8-12]. It is characteristic that men have a more
complex information architecture compared to women and
show greater stability, which, obviously, determines greater
efficiency of arbitrary bimanual coordination [7, 13]. A num-
ber of studies note that the realization of cognitive processes
such as attention, resistance to monotony, perception, and
memory will also depend on the peculiarities of excitation
propagation in the visual sensory system [14, 15]. Cogni-
tive features related to visual perception, in turn, can deter-
mine the level of voluntary motor activity [16, 17]. Currently,
more than 15 different cognitive styles are described, which
are not united into a common system. We are interested in
the phenomenon of field-dependence-polynodependence,
which determines the features of holistic or detailed atten-
tion during the perception of various objects [17-20].

AIM

The aim of the study was to reveal the peculiarities of
intrasystem correlation relations of latencies of components
of visual evoked potentials for the checkerboard patternin
male and female subjects belonging to different poles of
the cognitive style of field-dependence-field-independence
and regularities in the execution of bimanual motor pro-
grams.

A total of 95 male and female subjects (41 males and
54 females) participated in the study on the basis of in-
formed consent. The peculiarities of information dissemi-
nation in the visual system were evaluated by means of
registration of visual evoked potentials per checkerboard
pattern (VEPCP) in the Oz-Fz derivation using a neuro-
myoanalyzer NMA-4-01 “Neuromian” (Taganrog, Russia)
with the corresponding software according to the standard
method [1, 5]. The latencies of the components N75, P100,
N145, P200, as well as their differences depending on the
lateralization of stimulus arrival were evaluated during the
analysis. The level of bimanual coordination was assessed
by caliperometry [4, 16] using the author's software’. Du-
ring the performance of six motor tracks, we recorded the
total time of task performance (TT), time on track contour
(TOC), time out of contour at failure (OTC), and the num-
ber of errors-failures (EF); on their basis we calculated the
speed of task performance (SP), reaction speed at error
correction (RS), and the integral index of coordination (IC)
as a as a measure of the efficiency of the motor program im-
plementation. The subjects’ cognitive style was determined
using the author's computer program.? The index of field-
dependence-field-independence was calculated according
to the standard formula. If the index was equal to or greater
than 2.5, the subject was classified as a field-independent
type, and less than 2.5 as a field-dependent type. In statisti-
cal processing, using the Kolmogorov-Smirnov criterion, all
primary data were tested for normality of distribution and
homogeneity of variance. Full correlation analysis with cal-
culation of the linear correlation, correlation relationships
and curvilinearity criterion was performed using the Excel
2019 program and STATISTICA (version 13.0). The signifi-
cance of differences was assessed by the standard formula
using Student’s t-test. To assess the significance of correla-
tion of the characteristics, the total multilateral correlation
coefficient was calculated as > r+n [4].

' Certificate 2020615226 Russian Federation. Certificate of official
registration of computer programs. Information system for processing the
results of the experiment “Support 2.0". P.V. Tkachenko, N.I. Sokolova,
E.V. Petrova, S.V. Krivolapov; right holder Federal State Budgetary Edu-
cational Institution of Higher Education “Kursk State Medical University”
(RU). No. 2020615226; avv. 03.04.2020; publ. 19.05.2020.

2 Certificate 2017615838 Russian Federation. Certificate of official
registration of computer programs. Information system for collecting and
processing the results of the experiment to identify pole dependence-field
dependence “Gotschild Test 1.0”. V.V. Shvanov, P.V. Tkachenko, N.I. So-
kolova, S.V. Krivolapov; right holder Federal State Budgetary Educational
Institution of Higher Education “Kursk State Medical University” (RU).
No. 2017615838; avv. 03/27/2017; publ. 05/25/2017.
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RESULTS

In field-dependent men, the system of correlations be-
tween the temporal characteristics of the visual evoked po-
tentials for the checkerboard pattern recorded during right-
hand stimulation and the indicators of bimanual coordina-
tion is summarily correlated at the level > r+n 28.41. Here,
the correlation of the indicators of the first task has a value
of 4.11, the second has a value of 6.61, the third has a value
of 3.71, the fourth has a value of 9.45, the fifth has a value
of 3.56 and the sixth has a value of 0.97.

Consideration of the internal structure of correlation rela-
tions has shown that in this system curvilinear relations be-
tween the considered indicators predominate. It should be
noted that among the characteristics of the fourth most corre-
lated task performance, the temporal indicators of track rea-
lization (TT, TOC and OTC), as well as the calculated ones
(SP and IC) are closely correlated with the latencies N75 and
P100, which determines the first ranks in the level of interrela-
tions between the latencies of these components. The system
formed based on the latencies obtained during stimulation of
the left eye is summarily correlated with the coordination in-
dices of all six tasks at the level > r+n 44.98. In this system
of characteristic relationships, the indices of the first task are
correlated with the values of latencies at the level of 5.38, the
indices of the second task are at the level of 7.35, the indices
of the third task are at the level of 9.05, the indices of the
fourth task are at the level of 9.48, the indices of the fifthtask

are at the level of 6.71 and the indices of the sixth task are at
the level of 7.01. A closer relationship should be noted here
as compared to the previous one. Here also curvilinear rela-
tions are dominant, having bilateral character, i.e. dynamics
of both the first trait by the second and the second by the first
is observed. In the matrix under consideration the greatest
level of mutual relations shifts to the area of latencies of com-
ponents P100 and N145 due to the correlation with indicators
of fulfillment of the third and fourth tasks for bimanual coordi-
nation whose general level of total mutual relations is at one
statistically not differing level (tab. 1). It should be noted that,
as in the previous system, the correlational relationships be-
long to the temporal performance of the passage of the third
and fourth tracks. However, the comparisons of P100-IPK
and N145-IPK acquire a pronounced rectilinear character.

In male subjects of the field-independent type, in the
system of correlations of latencies caused by the arrival
of a sensory stimulus through the right input, the sum of
correlation coefficients and correlation relationships with
coordination indices amounted to Y r+n 54.64. In this sys-
tem, the indicators of the first caliper-metric task are sum-
marily correlated at the level of 12.42, the indicators of
the second correlated at the level of 12.75, the indicators
of the third correlated at the level of 10.61, the indicators
of the fourth correlated at the level of 5.3, the indicators
of the fifth correlated at the level of 3.09 and the indica-
tors of the sixth > r+n 10.41. When considering the internal
correlation structure, we should note a significant increase

Table 1

The total multilateral correlation of the latencies of the characteristics of visual evoked potentials on a chess pattern
with the indicators of bimanual coordination in men

Tabnuya 1

CymmapHaﬂ MHOroCTOPOHHAA CKOPPESIMPOBaHHOCTb naTeHTHOCTEN XapaKTepPUCTUK 3pUTeIIbHbIX BbI3BaHHbIX MOTEHLXaNoB
Ha WaxMaTHbIN naTtTepH C NnoKasarenamu 6wma|-|yanb|-|oi| KOoopAuHaUun y MyX4uH

Monesasucumeble / Field dependent
Cmumynsyus cnpasa / Stimulation on the right
lMokasatens / Indicator N75 P100 N145 P200
>rn 12,44 747 2,56 5,94
PaHr / Rank I 1 v Il
Cmumynsyus cneea / Stimulation on the left
>r+n 59 10,89 18,67 9,52
PaHr / Rank \% I | 1l
Monenesasucumble / Field independent
Cmumynsyus cnpaea / Stimulation on the right
S 12,29 16,69 14,91 10,75
PaHr / Rank 1l I I 1%
Cmumynsayus cneea / Stimulation on the left
> 15,32 10,39 15,08 9,81
PaHr / Rank I M I 1%
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Table 2

The total multilateral correlation of the latencies of the characteristics of visual evoked potentials on a chess pattern
with the indicators of bimanual coordination in women

Tabnuya 2

CymmapHasi MHOrOCTOPOHHSASA CKOPPENUPOBAaHHOCTbL NAaTEHTHOCTEW XapaKTePUCTUK 3pUTENbHbIX BbI3BaHHbLIX MOTEHLMUANOB
Ha WaxXMaTHbIi NaTTePH C NoKa3aTensAMn GuMaHyanbHON KOOPANHALMM Y XEHLUMH

Monesasucumeble / Field dependent
Cmumynsyus cnpasa / Stimulation on the right
Mokasatens / Indicator N75 P100 N145 P200
yrn 23,26 14,21 9,12 10,07
Panr / Rank I Y M
Cmumynsyus cneea / Stimulation on the left
rn 15,9 8,65 6,36 18,4
PaHr / Rank I Y I
MoneHesasucumble / Field independent
Cmumynsyus cnpaea / Stimulation on the right
dr+n 8,2 20,14 14,82 18,0
PaHr Rank 1% Il I
Cmumynsyus cneea / Stimulation on the left
drn 6,09 14,66 14,23 17,2
PaHr / Rank 1% M I

in the total aggregate level of correlation relationships due
to an increase in both the number of predominantly curvi-
linear correlations and their significance. Here, the struc-
ture and closeness are determined by the characteristics
of the performance of the first and second tasks, which are
strongly correlated with the latencies of the components
of the VEPCP components P100 and N145. Of interest is
the fact of the presence of rectilinear inversely directed re-
lationships in the comparison of the characteristics of the
defect in the performance of the OTC and EF task of the
first and second tracks with the latencies of the P100 and
N145 components. In a system of relationships defined by
contralateral signal input, the overall level of relationship
was Yr+n 50.6. The characteristics of the first task with
the latencies of the VEPCP correlated a total of 16.39, the
second task 12.69, the third task 8.31, the fourth task 5.27,
the fifth task 2.11, and the sixth task 5.83. The internal
structure of the correlations is also described by preferen-
tial curvilinear relationships. As in the previous system, the
characteristics of realization of the first two tracks, correla-
ting with latencies of all components of the VEPCP, among
which the first ranks are occupied by N75 and N145, being
at statistically identical level of mutual relations, show the
greatest closeness of connections. It should be noted that
there are linear positive correlations in the comparisons of
TT and TOC with N75 and N145 in the systems of both
tasks and linear inversely directed in the pairs PKI-N75.

In women characterized by field dependence, the total
level of the relationship between the latencies of the con-
sidered evoked potentials obtained during stimulation of the
right eye and the characteristics of coordination is at the
level Yr+n 56.66 (Table 2). Here, the performance of the
first task is correlated with latencies at the level of 6.87,
the second task at 7.98, the third task at 13.26, the fourth
task at 7.3, the fifth task at 7.55, and the sixth task at 12.7.
The internal structure of multilateral relations in the system
under consideration is reflected by exclusively curvilinear re-
lations of practically all characteristics of supportometry with
the latencies of the components of visual evoked potentials.
At the same time, we should note the most pronounced bi-
lateral correlations of the latency of the early component
N 75 with the indices of TT, OTC, EF, RS, and IC registered
during the realization of the third and sixth tasks. In the sys-
tem of relationships caused by contralateral stimulation, the
considered characteristics are correlated at the level > r+n
49.31. The level of relationships of the indicators of the first
task in this correlation system is 11.06, the second — 5.99,
the third — 6.9, the fourth — 7.27, the fifth — 12.18, and the
sixth — 5.91. This system shows general patterns similar to
the previous system. However, two-way curvilinear correla-
tions of the latency of the P200 component with the defect
characteristics of the OTC and EF track realization. Here
the general total correlation is formed by interrelations of
indices of performance of the first and fifth motor tracks.
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In female subjects of the opposite field-independent pole
of cognitive style, the temporal characteristics of evoked po-
tentials recorded at the arrival of a sensory stimulus from the
right correlate with the coordination indices of six motor tasks
in >r+n — 61.16. Among them, the indices of the first task
are correlated at a sum of 10.89, the second task at 12.92,
the third task at 11.72, the fourth task at 10.15, the fifth task at
4.93, and the sixth task at 10.56. The internal structure of cor-
relation relations in the considered system is characterized by
the expressed curvilinearity, as in the previous cases. Howe-
ver, it should be noted that expressed relations characterize
the indices of bimanual coordination of practically all supporto-
metry tasks (except for the fifth), correlating with the latencies
of the components of evoked potentials, among which P100
and P200 show expressed relations. Besides, it is necessary
to note the few, but important rectilinear inversely directed in-
terrelations in comparisons of the specified parameters with
the characteristics of EF, RS and IC. In the system of com-
parisons conditioned by contralateral visual stimulus input,
the sum of all correlation coefficients and correlation relations
equals the value Y r+n 52.18. Consideration of the total mul-
tilateral correlation of supportometry indicators by tasks in the
above system of interrelations showed that the characteristics
of the first task correlate at the level of 12.12, of the second at
the level of 9.15, of the third at the level of 5.01, of the fourth at
the level of 7.28, of the fifth at the level of 4.9, and of the sixth
at the level of 11.26. Here, as well as in the previous system,
the first ranks in the level of correlation show the latencies
of the components P100, N145, and P200, the latter being
reliably the most closely correlated. Curvilinear relationships,
including bilateral ones, are observed with the characteristics
of the realization of the first two and the last sixth tasks. There
are also a few linear negative relationships with the characte-
ristics of TT, TOC, EF, RS and IC.

DISCUSSION

The results obtained clearly indicate that the level of
multilateral total correlation between various latencies of
components of visual evoked potentials to a checkerboard
pattern and indicators of motor activity points to the impor-
tance and complexity of the processes occurring in certain
structures of the central nervous system related to the vi-
sual processing system and involved in ensuring voluntary
bimanual coordination [8, 9, 14-16]. In addition, it has been
shown that belonging to one or another pole of the cognitive
style field dependence-field independence determines the
characteristics and effectiveness of the spread of sensory
information in critical structures of the nervous system [15,
16]. It is also worth noting the levels of multilateral relation-
ships between indicators of voluntary motor activity of the

hands depending on the type of track proposed for execu-
tion and the group of male or female subjects with different
cognitive styles under consideration [4, 8].

Thus, in male subjects belonging to the field-indepen-
dent style, the N75 component has the highest level of
interaction in the system of connections. The physiologi-
cal interpretation of the origin of this component suggests
that the spread of excitation arising from stimulation of the
macula and causing a response in the nearby field (17
according to Brodmann) is significant in this system [5].
In terms of supportometry, the track composed of angu-
lar and semicircular elements shows the highest level of
relationships, which reflects the complexity of bimanual
coordination. It should be noted that the dominance of
curvilinear connections in the structure of correlation re-
lationships, mainly with temporal indicators of supporto-
metry and IC, indicates the attunement of the coordination
process under the control of vision, aimed at achieving a
useful result. Similar patterns, described by us earlier, can
also be seen in this study [4, 8, 13, 14].

The arrival of a sensory stimulus through the left sensory
input enhances the total multilateral correlation in the system
by increasing the level of interaction between the latencies of
components P100 and, especially, N145, which indicates an
expansion of the topography of central structures in ensuring
voluntary activity, including Brodmann areas 17 and 18, as
well as the involvement of midline structures. In this case, we
may be talking about processes of contralateral information
dissemination with effective duplication. In addition, it should
be noted that the high level of interaction is demonstrated by
the characteristics of both the fourth and third tasks, consis-
ting of semicircular elements, which are obviously the most
difficult to perform. In this system, as in the previous one,
attunement is associated with the correction of temporal and
speed indicators of coordination. The established linear rela-
tionships in the P100-IPK and N145-IPK pairs clearly indicate
an increase in the overall level of bimanual coordination with
enhanced effective duplication of information. The features
of the field-dependent pole in men identified in our study in-
dicate the lateralization of functions in the hemispheres and
pronounced individual differences in organization, including
the visual sensory system.

In field-independent men, in the system of relationships
between latencies caused by stimulation on the right side,
the involvement of a wide range of central nervous system
structures in the process, along with the striate cortex, has
a significant impact on ensuring voluntary bimanual hand
movements. It should be noted that the highest level of cor-
relation is found in the performance indicators for the first
training task and the second most difficult task, according
to our previous studies [4, 8, 14]. A sharp increase in the
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total multilateral correlation in the systems under conside-
ration in subjects with a polene-independent style is note-
worthy, which clearly indicates a restructuring of the system
associated with the decoupling of perception from external
landmarks. The performance of subsequent tasks with the
achievement of a useful adaptive result is probably based
on effective learning during the implementation of certain
elements of the track. The connections found in the com-
parisons of the characteristics of the task performance de-
fect in the first and second tracks with the most interrelated
latencies of the P100 and N145 components are significant,
indicating the role of the speed of information propagation in
the error-free performance of bimanual actions.

When stimulated on the left side in pole-dependent men
against a background of high levels of total interactions in
the process of sensory-effector coordination, the convexi-
tal area, which extends to the surface of the visual cortex,
is also significantly activated. As in the previous system,
there is a pattern of high levels of inter-system interactions
between the characteristics of the first two motor tracks.
Against the background of a large number of curvilinear
connections indicating the attunement of the systems, there
are also positive relationships between the temporal cha-
racteristics of task performance and the IC with the most
correlated latencies, which confirms the existence of a
formed strategy of bimanual coordination based on control
and effective implementation of speed-time characteristics.

In women with a field-independent style, when the right
eye is stimulated, as in men, the critical level of excitation
spread is Brodmann area 17. This response is the first
clearly visible on the curve, occurring when the fovea (yel-
low spot) is stimulated. The established latency connections
of this component form a higher level of total interactions in
the system compared to men in a similar field-dependent
group. At the same time, the highest level of relationships
is characteristic of the coordination indicators of the third
bimanual task, consisting of semicircular elements, traditio-
nally difficult to implement, and the sixth, having semicircular
and angular elements. Exclusively curvilinear connections
indicate the tuning and co-tuning of the sensory-effector ele-
ments of the system, aimed at the effective performance of
tasks. The presence of pronounced connections in the com-
parisons of the latency of the N75 component with the cha-
racteristics of the track implementation defect is noteworthy,
which may indicate a different strategy of sensory-effector
relationships, unlike men, associated with the need to dis-
turb the system when making a mistake. The arrival of a
sensory stimulus on the left involves the process of sensory
provision of motor activity in field-dependent women, along
with the latency of the N75 component and the latency of
P200. This indicates the involvement of the frontal-central

region and the pronounced participation of nonspecific sys-
tems of the thalamus and brain stem structures, in contrast
to men [1, 5, 21, 22]. The highest correlation of the charac-
teristics of the defect in performing the first and fifth tasks
(VWC and OTC) with the latency of the P200 component
confirms the existence of specific mechanisms of sensory-
effector interactions.

In women with a field-independent cognitive style, when
the right eye is stimulated, as in men, visual-motor coor-
dination is carried out at the level of the subcortical basal
nuclei of the forebrain, which are one of the critical com-
ponents of the motor system. In addition, nonspecific brain
systems and the reticular formation of the brainstem are of
significant importance. It is characteristic that belonging to
the pole-independent style in women determines an almost
identical correlation of all supportometry tasks, which, unlike
men, indicates an unstable level of learning in the acquisi-
tion of motor skills. Against the background of the dominant
curvilinear connections of the described components, linear
negative connections have also been identified, indicating
sensory-effector coordination based on the occurrence and
correction of errors, which forms an integral, lower level of
bimanual coordination compared to men.

The system formed with the participation of latencies re-
corded during stimulation of the left eye in pole-dependent
women is characterized by the highest level of correlation be-
tween the latencies P100, N145, and P200, which indicates
the involvement, as in the previous case, of a wide range of
structures in the process of visual-motor coordination. In addi-
tion, the associative areas of the cortex (Broden fields 18 and
19) acquire relatively significant importance here [5, 7, 22].
The identified curvilinear and linear relationships between the
latencies of the corresponding components and the coordina-
tion indicators of the most correlated tasks characterize the
corresponding strategy of visual-motor interactions.

CONCLUSION

Thus, the level and characteristics of the total multila-
teral correlation of the latencies of the components of visual
evoked potentials to a checkerboard pattern with characte-
ristics of bimanual coordination are determined by the latera-
lization of the sensory stimulus, gender, and belonging to one
or another pole of the cognitive style field dependence-field
independence. The established patterns of sensory-effector
relationships indicate that in field-dependent subjects with
right-sided stimulation, the geometric structure of the task
being performed is of great importance, with the total level
of relationships being significantly higher in women than in
men, with a pronounced spread of excitation to the primary
visual cortex. In men, the arrival of a stimulus through the left
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sensory input causes the expansion of the relevant structures
of the central nervous system, with the inclusion of the striate
and associative cortex in the sensory process. In subjects of
the field-independent type, there is a regular strengthening of
sensory-effector relationships at the level of implementation
of the first two tasks, followed by the implementation of tracks
based on learning. In women, the spread of excitation in the
structures of the limbic-reticular complex and nonspecific nu-
clei of the thalamus is involved in the process of visual-motor
coordination. The internal structure of correlational relation-
ships indicates that in men, the effective performance of motor
tasks is determined by the spread of visual information and
visual control at the level of speed-time indicators of bima-
nual coordination, especially in individuals characterized by
pole independence. In women, a different strategy of visual
sensory support for voluntary complex coordinated bimanual
movements has been identified, based on the correction of the
spread of excitation when a defect occurs during the imple-
mentation of the track, i.e., when the system is disturbed.
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AONONMHUTENBHAA UHOOPMALINA

Bknap aBTopoB. Bce aBTOpbI BHECW CYLUECTBEHHbIN
BKNapj B pa3paboTky KOHLEeNuuu, NpoBeAeHue uccnenosa-
HWS 1 MOArOTOBKY CTaTbM, NPOYIY M 0f06pUNN hUHANBHYHO
Bepcuto nepen nybnvkayuen.

KoHdnukT uHTepecoB. ABTOpbI [LeknapupyoT OTCyT-
CTBME ABHbIX W MOTEHLMArbHbIX KOH(IMKTOB MHTEPECOB,
CBSI3aHHbIX C NybnukaLyeit HacTosLen cTaTby.

WUcTouHMK ¢hmHaHCcMpoBaHUA. ABTOpbI 3asBRsSOT 00
OTCYTCTBWW BHELIHEro (hMHAHCUPOBAHWUS NP NpOBEAEHUM
uccnenoBaHus.
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