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2. Features of Forming the Mechanisms of Mental Performance in Ontogenesis

Pedepar:

1. Ha cborogHi ogHieo 3 HANBaXJIMBIIINX OCOOJIMBOCTEN KUTTS € JIABUHOINOJiOHE 3pOCTaHHS [Iii Ha JIIOAMHY Pi3HUX
BUTiB iHpopmariii. ToMy po3ymMoBa IisyIbHICTB, SIKA 3B's13aHA 3 IPOLECOM IIPUHOMY, 30epeskeHHsI Ta IepepoOKOI0
indopmariii, BUMarae Hanpy>keHHsI CEHCOPHUX CUCTEM, yBary, am’sTi, akTuBallii poleciB MUCJIEHHS], eMOLIiHOI
cepu Ta BereTaTUBHUX cucTeM. [1if yac BUKOHaHHSI PO3yMOBOI pOOOTH BUHMKA€E HEOOXiIHICTh OJIHOYACHO
Bupimysartu noapinHi (dual tasks) abo norpiiHi (three task) saBganns. Ciig 3ayBaXXuTH, IO NepPeBaKHA Oi/IbIIICTD
IOCJIiIKeHb PO3YMOBOI ITpaLle3JaTHOCTI Ta MeXaHi3MiB riepepo6ku iHdopMaliii 32 yMOBU y4acCTi BULIMX IICUXIYHUX,
BEreTaTMBHUX Ta MOTOPHUX (QYHKIil poBesieHi Ha ocobax 3pisoro Biky. Mu npunycTuiy, mo (popMyBaHHS
MEXaHi3MiB pO3yMOBOI IPaLe€30aTHOCTI Y AIiTEH, MifJIiTKiB Ta I0HAKIB i B3a€MOZisl MOTOPHOI, BET€TaTUBHOI,
HEVPOIVHAMIYHOI CMCTeM NIpY BUKOHAHHI iH(pOpMaLifHUX 3aBHaHb Pi3HOI CKJIAAHOCTI i MOJAJIBHOCTI, Y IOPiBHSIHHI

3 OPOCAUMH, OynyTh iHIuMuU. ToMy, METOIO IUCePTaLiliHOI po60TU 6yJI0 BCTAHOBUTHU 3aKOHOMIPHOCTI Ta



MeXxaHi3Mu (OPMYBaHHS HEUPOJINHAMIYHOTO, BET€TATUBHOTO i MOTOPHOT'O 3a6€31e4YeHHS PO3yMOBOi
MpaLe3faTHOCTI y IiTei, MiJIiTKiB Ta I0HaKiB. 3iliCHEHO CEHCOMOTOPHE Ta HEMPOAVHAMIUYHE KOMIIBIOTEPHE
TE€CTYBAaHHS — [IJIS1 BUBHAYEHHS KUJIBKICHUX Ta IKiCHUX XapaKT€PUCTUK PO3yMOBO] NPaLle3aTHOCTI HiTe€N MiJJIiTKiB Ta
IOHAKiB; KapAioiHTepBanorpadis — 115 3'1CyBaHHS 0COOJIMBOCTEN BET€TATUBHOIO 3a0€3I1€UYE€HHS PO3YyMOBOi
[Ipaue3AaTHOCTI AiTell MifJIiTKiB Ta I0HaKIB; cTabinorpadis — 3 METOI0 JOCHTiIKEHHS CTaTOKIHeTUYHOI CTIKOCTI Ta
OOIPYHTYBaHHS POJIi MOTOPHOTO KOMIIOHEHTY y 3a0e3Ie4eHHi po3yMOBOi IIpale34aTHOCTi 3[J0POBUX IiTeH,
IIi/JIITKIB 1 IOHAKIB Ta iX OAHOJITKIB 3 fedopMaliielo nocTaBu. 3's1CyBay, 0 PO3yMOBa IIpale3faTHiCTb Ta
B3a€MOJIis1 MOTOPHOI, aBBTOHOMHOI Ta HEPOAMHAMIYHOI cCCTEM MO3KY IIpu nepepoobui iHpopmarii pisHoi
MOJIQJIBHOCTI Ta CKJIQAHOCTI y IiTeH, MiAJIiTKiB IOCTYIIOBO MiABUIIYETHCS i JOCATae HAWBUILOrO PiBHA y I0OHAKIB 16-17
pokiB. [TokasaHo, O 11714 BCiX BIKOBUX IPYIl PE3yJIbTaTH PO3yMOBOI IIPALe34aTHOCTI, MIBUAKOCTI Ta YCIIMIHOCTI
BMKOHAHHS HEIPOJVHAMIUHUX i MOTOPHUX 3aBJIaHb HAa 00pa3Hi CUrHaIu OyJIM BUILI, HiX Ha BepbasbHi IOAPa3HUKMU.
PiBeHb akTMBallil aBTOHOMHOI HEPBOBOi CUCTEMHU 332 YMOBY BUKOHAHHSI HEMPOIVHAMIYHYX 3aBaHb HA PO3YMOBY
IIpaue3aTHICTb 3HaXOMBCS Y 3aJIeXKHOCTI Bifl BiKy 00CTeXyBaHMX Ta TEMITY IIpe[lsiBjieHHs iHpopmaliii i He 3anexaB
Bil, MOJAZIbHOCTI cArHaiB. TakoXX MOKa3aHo, 10 MOCTYIIOBE MiABULLIEHHS TeMITYy Au(epeHIiIoBaHHS ¥
TPbOXCTUMYJIBHOMY PEXUMI 11711 06pa3Hux curHaiis 1o 90 3a XBUIVHY, a 111 BepbalbHUX curHais Big 30 i 1o 60
3a XBUJIMHY XapaKTePU3YBaJIOCh MMiIBULIEHHSIM PO3YMOBOI ITPaLle3JaTHOCTI Ta CyIPOBOIKYBaJIOCh aKTUBALII€IO i
IIOCUJIEHHSIM B3aeMOJIii HelipopuHaMmiuHoi, MoTopHOi i AHC. [Topasnbie 3poCcTaHHS TeMIy NIPeyaBlIeHHS 06pa3HUX
curHaiis 1o 120 i Bep6anbHOi iHpopmalii 7o 90 3a XBUIIMHY IPUBOAUIIO OO MOSIBA BET€TOHENPOAUHAMIYHOTO
IVICOHAHCY. Y BCiX BiKOBUX IPyIax MiIBULIEHHS WBUIKOCTI Ipel saBjeHHs iHdopmallii CynpoBoiKyBaaoCh
IIOCTYIIOBUM 3POCTaHHSM KiJIbKOCTi IOMWJIOK Ta 3MEHILIEHHSIM Yacy peakuii nudepeH1iloBaHHs rajbMiBHUX i
30y[JIMBUX CUTHAJIIB, 3pOCTaHHSIM 4aCTOTH CEPLIEBUX CKOPOUEHb, CTPEC iHJIEKCY, iHIeKCy LeHTpaisalii i
3HMKEHHSIM [TOKa3HUKIB 3arajlbHOi IOTYXKHOCTI CIIEKTPY, MJIOIi PEryJloBaHHS CKaTEPOrpaMHu, NEPIOJUYHUX Ta
anepioguYHUX KOJIMBAaHb KapAioiHTepBaiB. Briepiie oTpuMany eKCriepuMeHTaNIbHUI 10Ka3 TOTO, 110 3POCTaHHS
TeMILy IpesiBjIeHHSs AJ1s nudepeHLiloBaHHs 00pa3Hoi Ta BepbasyibHOi iHdopMallii I0CTyII0BO IIPUTHIUyBajo
aKTMBHICTb MEXaHi3MiB peryssuii cepud. Y oHakiB 16-17 Ta nigiitkis 10-11113-14 3a noka3HMKamu WBUIKOCTI Ta
YCHIMIHOCTI BUKOHAHHSI 3aB/IaHb BUSIBJIEHO OibLI TICHUI TPOSIB (PYHKIIOHAIbHOI B3aeMOii HEMpOAMHAMIYHOI
cucremu Ta AHC, HiX y giteit 7-8 pokiB. Y pa3i 0IHOYaCHOTO BUKOHAHHS MOJBIMHUX MOTOPHUX | HEUPOJUHAMIYHUX
3aBJaHb y 30POBUX AiTen 7-8, migiTkiB 10-11, 13-14 Ta toHaKiB 1617 poKiB po3ymMoBa IIpaLe3aTHICTb Ta
pe3yJIbTaTU BUKOHAHHSI MOTOPHOTO i HEIPOJMHAMIUHOTO 3aBJIaHHS Ha CTabibHIN i HecTabinbHiN mnatdopmi
crabinorpada By, HiX y iX OfHOJITKIB 3 Kedopmariisio nocrasu. Y migiTkis 13-14 ta 10HakiB 16-17 pokiB, sk
3/I0POBUX TaK i 3 MOPYIIEHHSIM I10CTaBH, 32 YMOBU BUKOHAHHS HEPOIMHAMIUYHOr0 3aBJJaHHS 3 BepOaIbHUMU
CHTHaJIaMU Ha HecTabinbHil nnat@opMi crabisorpada pesyabTaTu po3yMOBOi IPALLE3IaTHOCTI IOKPAILyBaJIMCh,
TOJI K y gitert 7-8 Ta nipuiTkis 10-11 pokiB preHaHHs 10 HEMPOIUHAMIYHOTO 3aBIAHHS MOTOPHOTO Ha

HecTabinbHil naaTdopMi He 3MIHIOBaIO pe3yJIbTaTH PO3yMOBO] ITpale31aTHOCTI.

2. Today, one of the most important features of life is the increasing influence of various information on a person.
Therefore, mental activity associated with the process of receiving, storing, and processing information, requires
stress of sensory systems, attention, memory, activation of thinking, emotional sphere, and autonomic systems.
During the performance of mental work, there is a need to simultaneously solve dual-tasks or triple-tasks. It
should be noted that the vast majority of studies of mental performance and mechanisms of information
processing with the involvement of higher mental, autonomic, and motor functions have been conducted on
persons of mature age. We suggested that the formation of mechanisms of mental performance in children,
adolescents, and young people, and the interaction of motor, autonomic, neurodynamic systems in performing
information tasks of varying complexity and modality, would be different compared with adults. Therefore, the
purpose of the dissertation was to establish patterns and mechanisms of formation of neurodynamic, autonomic,
and motor support of mental performance in children, adolescents, and young people. Sensorimotor and
neurodynamic computer testing was performed to determine the quantitative and qualitative characteristics of
mental capacity of adolescents and young children; cardiointervalography - to find out the features of the
autonomic mental capacity of children and adolescents; stabilography - in order to study the statokinetic stability



and substantiate the role of the motor component in ensuring the mental capacity of healthy children, adolescents
and young people and their peers with postural deformities. It is found that the mental performance and
interaction of the motor, autonomic and neurodynamic systems of the brain in the processing of information of
different modalities and complexity in children and adolescents gradually increases and reaches its highest level in
adolescents aged 16-17. It is shown that the results of mental performance, speed, and success of neurodynamic
and motor tasks on image signals are higher than on verbal stimuli for all age groups. The level of activation of the
autonomic nervous system when performing neurodynamic tasks for mental performance depends on the age of
the subjects and the rate of presentation of information and does not depend on the modality of the signals. It is
also found that the gradual increase in the rate of differentiation in the three-stimulus mode for image signals to
90 per minute, and for verbal signals from 30 to 60 per minute is characterized by the increased mental
performance and is accompanied by the activation and enhancement of neurodynamic, motor and ANS. A further
increase in the rate of presentation of image signals to 120 and verbal information to 90 per minute leads to the
emergence of vegetative neurodynamic dissonance. In all age groups, the increase in the speed of information
presentation was accompanied by a gradual increase in the number of errors and a decrease in the reaction time
of differentiating inhibitory and excitatory signals, an increase in heart rate, stress index, centralization index, and
a decrease in the total power of the spectrum, the area of regulation of the scattergram, periodic and aperiodic
fluctuations of cardio intervals. For the first time, experimental evidence has been shown that an increase in the
rate of presentation for the differentiation of figurative and verbal information gradually suppressed the activity of
cardiac regulatory mechanisms. It has been shown that the higher the rate of signaling, the greater the
suppression of heart rate regulation. According to the indicators of speed and success of tasks, the closer
manifestation of the functional interaction of the neurodynamic system and ANS was found in adolescents aged
16-17,10-11, and 13-14, than in children aged 7-8 years. In the case of simultaneous performance of the dual motor
and neurodynamic tasks, mental performance and results of motor and neurodynamic tasks on a stable and
unstable platform of the stabilograph in healthy children aged 7-8, adolescents aged 10-11, 13-14, and 16-17 were
higher than in their peers who had a deformity of posture. Both increasing and decreasing the success of joint
mental and motor activities were found. Increasing the effectiveness of one task was accompanied by a decrease in
the success of another; besides, reducing the success of the motor task increased the effectiveness of the mental
activity. The results of the mental performance improved in the adolescents aged 13-14 and 16-17, both healthy and
with postural disorders, under the condition of performing a neurodynamic task with verbal signals on an unstable
stabilograph platform, while joining the neurodynamic motor task on an unstable platform in the children aged 7-8
and adolescents aged 10-11 did not change the results of mental performance.
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