AHOTAILISA

besxonunvbna C. B. OcobmmBocTi (hopMyBaHHS MEXaHi3MiB 3a0€3MeYCHHS
PO3YMOBOI Mparie31aTHOCTI B OHTOreHe3i. — KBamidikaliiiiHa HaykoBa Ipallsd Ha
paBax pyKOMIHCY.

Hucepraiiiss Ha 3700yTTS HAyKOBOTO CTyIeHsS JokTopa ¢diutocodii 3a
cnetiasibHicTIO 091 — biosoriss — Uepkachbkuii HalllOHATBHUN YHIBEPCHUTET 1MEHI
bormana Xwmenbaunpkoro MOH Vkpaian, Yepkacu, 2021. — BonuHCbKHI
HallloHaIBHUI yHiBepcuteT iMeHi Jleci Ykpainku MOH VYkpainu, JIyupk 2021.

PobGorta cknagaerbcst 3 aHOTaliil, BCTYIy, YOTUPHOX PO3JLIIB, BUCHOBKIB,
CIUCKY BUKOPUCTaHUX JIKEPEI 1 JOJATKIB.

VY BcTymi OOIPYHTOBAaHO aKTYyallbHICTH MPOOJEMHU, CPOPMYIHOBAHO METY,
3aBJaHHs, 00’ €KT, MIPEAMET JOCIIKEHHS; TIIOTE3y MOCIIKEHHS, MPEICTABICHO
MEepesik METOJIB JOCHIKEHHS, BHU3HAYEHO HAYKOBY HOBH3HY Ta TMpaKTHYHE
3HAUEHHS OJIEPKAHUX PE3YJbTATIB, OCOOUCTHUI BHECOK 3/100yBaua, ampooarito
pE3yNbTATIB AUCEPTALIMHOIO JIOCHIIKEHHS, B1IOOpa)keHO 1H(OpMAIlI0 1010
CTPYKTYpPH ¥ 00CsTY qucepTarii.

Ha cporomHi oaHI€CI0O 3 HAWBAXIMUBIMIUX OCOOJIMBOCTEN IKUTTI €
JaBUHOMOMIOHE 3pOCTaHHS i Ha JOAWHY pi3HUX BuIiB 1H(opmari. Tomy
pO3yMOBa MiSUTHHICTh, SIKa 3B’s3aHa 3 IMPOIECOM MPUHAOMY, 30€pEeKEHHS Ta
nepepoOkoro iH(popmallli, BUMarae HaIlpy>KEHHS CEHCOPHMX CHCTEM, YBarw,
nam’siTi, aKTUBAIlll MPOIECIB MUCJICHHS, €MOILIMHOI chepu Ta BEreTaTUBHUX
cucteM. [l yac BUKOHaHHS pO3yMOBOi pOOOTH BUHHKA€E HEOOX1HICTh OAHOYACHO
BupimyBaru noasiiHi (dual tasks) a6o motpiitni (three task) 3aBmanus. YcminiHa
po3yMoOBa TIpare3aTHICTh B yYMOBax OaraTOKOMITOHEHTHUX 1H(OpMaIiifHuX
3aBJaHb TPAIULINHO BaXJauBa MJisg NpodeciiiHol IISNIBHOCTI CHOPTCMEHIB, i€
Ope'sBIAIOTbCA MaKCHUMallbHI BHUMOTHM /0 TOYHOCTI IIJIJaHYBaHHS pyXIB 1
MIBUKOCTI IPUUHSTTS PillleHb, TPl HA My3UYHOMY 1IHCTPYMEHTI B OPKECTPi, KOJIHU
noTpiOHa yBara JO 3BYKIB IHIIMX I1HCTPYMEHTIB 1 JI0 PYXIB MapTHEPIB, Yy
IIUPKOBOMY MHCTEIITBI, JI€ BUMAra€ThCsi BIJ apTUCTAa OJHOYACHE BHKOHAHHS

PYXOBUX Ta HEHPOJIMHAMIUHUX 3aj[a4 HA HECTIiKii miaTdopmi 1 Take iHmIe. Tomy



NOTPiOHI TEOPETUYHI 3HAHHS PO MEXaHI3MHU PO3YMOBOI MPaIE3JaTHOCTI B yMOBax
BUKOHAHHS CKJIaJIHUX 0araTOKOMIOHEHTHUX 1H(QOPMAIlIITHUX 3aBJIaHb.

Cning 3ayBaKuTH, IO TMEpeBa)kHAa OUIBIIICTh JOCHIKEHb PO3yMOBOI
Mpale31aTHOCTI Ta MEXaHi3MiB MepepoOku iHPopMaIllii 32 YMOBHU y4acTi BHIIHX
MICUXIYHUX, BETeTaTUBHUX Ta MOTOPHUX (DYHKIIIH MPOBEICHI Ha 0co0ax 3pijaoro
BiKy. MU nIpunyCTHiIH, 10 (popMyBaHHS MEXaHI3MIB pO3yMOBOI Ipare3gaTHOCTI Y
JiTeH, TMUITKIB Ta IOHAKiB 1 B3aEMOJIA  MOTOPHOI, BEreTaTHBHOI,
HEeWpOAMHAMIYHOI CHCTEM TpH BHUKOHAaHHI 1H(OpPMalLIMHUX 3aBlaHb Pi3HOI
CKJIAAHOCTI 1 MOJAQJIBHOCTI, Yy TOPIBHSAHHI 3 JOPOCIHMMH, OYyIyTh I1HIIMMHU.
BBaxkxaemo, 110 HE TPUIYCTUMO NEPEHOCUTH 3aKOHOMIPHOCTI Ta OCOOIMBOCTI
dbopMyBaHHS HEUPOAMHAMIYHOTO, BETETATUBHOIO Ta MOTOPHOTO 3abe3nedeHHs
PO3yMOBOI TMpale3JaTHOCTI JOPOCIUX Ha JITeH, MJITKIB Ta IOHAaKIB. Tomy,
MEeTOI0 JucepTaliitHoi poboTH OyJ0 BCTAHOBUTH 3aKOHOMIPHOCTI Ta MEXaHI3MH
dbopMyBaHHS HEHPOJUHAMIYHOTO, BErE€TATUBHOTO 1 MOTOPHOTO 3a0e3medyeHHs
PO3yMOBOI MpaNE31aTHOCTI y JITeH, NAJIITKIB Ta IOHAKIB.

VY nepmomy posaim «CtaH JOCTiHKEHHS TCUX0(1310I0TIYHAX MEXaHI3MiB
PO3YMOBOi  Mpalle3]aTHOCT» MPOAHAI30BAaHO HAYKOBY JIITEpaTypy ULIOAO
aKTyaJIbHOCTI TUTaHb PO3YMOBOI TMpane3aTHOCTI Ta 11 Mcuxodi3ioNoTYHUX
BJIACTUBOCTEH; pErynaTopHUX (yHKIM aBTOHOMHOI HepBOBOi cuctemu (AHC) y
3a0€3MeUeHHI  PO3YMOBOi  AISUTBHOCTI  JITeW, MJITKIB Ta  IOHAKIB;
ncuxo(i3i0I0TiYHUX ~ OCOOJMBOCTEH  MOTOPHOTO ~ KOMIIOHEHTY Ta  POJi
HEHPOJMHAMIYHUX BJIACTUBOCTEH Yy 3a0e3MeyeHHl PO3yMOBOi Mpale3/1aTHOCTI
JITEH, MIIITKIB, FOHAKIB.

VY npyromy posmini «Opranizaiis Ta METOIU JOCTIKCHHS» JIeTaabHO
OMKMCAHO OpraHi3alil0 Ta aBTOPCbKY METOJMKY JIOCHIIKEHHS pPO3YyMOBOI
mpare3aTHOCTI  Ta  PE3ePBHUX  MOXJIMBOCTEH  TOJOBHOTO  MO3KY,
HEHPOJMHAMIYHUX 1 CEHCOMOTOPHHUX BIIACTUBOCTEH PO3YMOBOI Tpare3JaTHOCTI,
JIOCTPKEHHST ~ MOTOPHOTO Ta  BETETATUBHOTO  KOMIIOHEHTY  PO3yMOBOIi
mpare3naTHocTi. BusHaueHHs piBHS (YHKIIOHAJIBHOTO PE3E€pPBYy PO3YMOBOI

npane3gaTHOCTI  JIIOJAMHU €  HAJA3BUYAWHO  BaXXJIMBUM  JJI1  BUSBJICHHS



IHAUBIAYaTbHUX 3A10HOCTEH 0coOM Ta i CIPOMOKHOCTI BUKOHYBATH MEBHI BUIU
TPYAOBOI AiSJIBHOCTI.

VY tperromy po3niii «BikoBi 0coOauBOCTI (popMyBaHHS HEUPOIUHAMIYHOTO,
BEreTaTUBHOTO Ta MOTOPHOTO 3a0e3MeueHHs PO3yMOBOI IMpale3AaTHOCTI AITEH,
MIJUTITKIB Ta IOHAKIBY» IMPEJCTaBJICHI pe3yJbTaTH BJIACHOTO JOCIIIKEHHS. 3a
pe3ylibTaTaMl KOMIUIEKCHOTO  JOCHIJKEHHsS BCTaHOBWJIM, IO PO3yMOBa
Mpale3IaTHICTh B OHTOTEHE31 TOCTYNMOBO IMIABUIIYETHCS Ta 3HAXOAUTHCA Y
3QJIKHOCTI BiJI BIKY OOCTEKYBaHMX, TEMITY Mpe.1 IBJICHHS 1 AU EpeHIIiOBaHHS
CUTHAJIIB, IX MOJAJbHOCTI, @ TaKOX PIBHI (YHKIIIOHAIBHOI AKTHUBHOCTI Ta
B3a€MO/Iii HEWPOJAMHAMIYHOI, aBTOHOMHOI 1 MOTOPHOI CHCTeM. 3’sicyBalid, IO
po3ymMOBa  Mpane3laTHICTb Ta  B3a€MOJISI  MOTOPHOi, AaBTOHOMHOI  Ta
HEHPOJMHAMIYHOI CUCTEM MO3KY MpHU nepepoOul 1HpopMallii pi3HOI MOJATbHOCTI
Ta CKJIQJHOCTI y AITEH, MiJUTITKIB MOCTYIMOBO MiJBULITYETHCS 1 JOCATAE€ HAUBUIIIOTO
piBHs y toHaKiB 16—17 pokiB. [lokazaHo, 10 AJig BCIX BIKOBUX TPYI PE3YJIbTATH
pPO3yMOBOi  Mpaie3JaTHOCTI,  IMIBHAKOCTI  Ta  YCHIIIHOCTI  BUKOHAHHS
HEWPOJIMHAMIYHUX 1 MOTOPHHUX 3aBJlaHb Ha OOpa3Hi CUTHAIM OYyJW BWIII, HIK Ha
BepOabHI TMOJApa3HUKU. PiBeHb axkTHBallli aBTOHOMHOI HEPBOBOi CHUCTEMH 3a
YMOBU BHUKOHAHHS HEWPOJAMHAMIYHMX 3aBJaHb HAa PO3YMOBY IIpale3/aTHICTh
3HAXOJMBCS Yy 3aJEXKHOCTI BIJ BIKYy OOCTEKYBAaHMX Ta TEMITy MpeJ sIBICHHS
iHopMallii 1 He 3ajekaB BiJ MOAAJIBHOCTI CUTHANIB. TakoXX TMOKa3aHO, IO
MOCTYIIOBE MiJIBUIIICHHS TeMIY NU(EPEHIIIOBaHHS Y TPhOXCTUMYJIBHOMY PEXUMI
JU1s1 00pa3Hux curHaiiB 10 90 3a XBUIMHY, a 1Ji BepOanbHux curHaiis Big 30 1 10
60 3a XBWJIMHY XapakTepHU3yBaJOCh MiJABHUIIEHHSM PO3yMOBOI Mpame3aaTHOCTi Ta
CYNPOBO/KYBAJIOCh AKTHBAIIEI0 1 TIOCWICHHSM B3a€MOJIi HEWPOJIWHAMIYHOI,
moTopHoi 1 AHC. [lomanpiue 3pocTanHs TEMITy MpeA’ sIBICHHS 00pa3HUX CUTHAIIB
no 120 1 BepOambHOi 1H(OpMarii 10 90 3a XBWIMHY NPHUBOIUIIO JI0 TOSIBU
BETETOHEHPOAMHAMIYHOTO IUCOHAHCY.

Y poboTi moBeneHo, 10 y BCIX BIKOBUX Ipynax IMiJBUIIEHHS MIBUIKOCTI
npen’ aBJIeHHs 1H(pOopMaIlii CyIpOBOIKYBAIOCH MTOCTYIIOBUM 3POCTAHHSAM KiJTBKOCTI

NOMWIOK Ta 3MEHIIEHHSM 4Yacy peakuii AudepeHIiloBaHHS TrajJbMIBHUX 1



30y/NIMBUX CUTHAJIIB, 3DOCTAHHSM YaCTOTU CEPIIEBUX CKOPOYEHB, CTPEC 1HIEKCY,
1H/IEKCY LEHTpali3amii 1 3HIKEHHAM MMOKa3HHUKIB 3arajibHOI MOTYXHOCTI CHEKTPY,
IUIONII PEryJIIOBAHHS CKAaTepOTpaMu, MEPIOJUYHUX Ta anepioJuyHUX KOJIUBAHb
KapAioiHTepBaliB. Bmepie oTpuManu eKCIepUMEHTaIbHUM J0Ka3 TOro, IIo
3pOCTaHHS TEMITy Mpei’ siBICHHS Uil AudepeHIlitoBaHHs 00pa3Hoi Ta BepOaIbHOI
iH(opMallii MOCTYIOBO TMPHUTHIYYBAJIO AaKTUBHICTh MEXaHI3MIB PEryJIALii cepls.
JloBeneHO, 10 YMM BHIIWK OyB TEMIT P/’ IBJICHHS CUTHAJIB, TUM OUTBITUM OYyII0
MPUTHIYEHHS MEXaHI3MIB PETyJIAllii CEPIIEBOTO PUTMY.

Hamu BcTaHOBJIEHO, 1110 B OHTOTE€HE31 B3a€EMO/I1sl HEUPOAUHAMIYHOI CUCTEMHU
ta AHC npu oOpoOui iH(popmalii pi3HOI MOJAIBHOCTI Ta CKJIAJAHOCTI y IITEH,
MIJUTIITKIB Ta FOHAKIB IIOCTYNOBO IIJABUINYEThCA. Pe3ynapTatv  JOCTIHKEHHS
JO3BOJIJIA  BUSIBUTH pI3HI BaplaHTW IHTETPaTUBHUX (QYHKLIA MO3KYy Ta
peaktuBHocTi AHC y Burisai mocuieHHs a0o mocialiieHHs iX B3aemofii. Y
oHakiB 16—-17 Ta mmnrkis 10-11 1 13-14 3a moka3sHMKaMy MIBHUIKOCTI Ta
YCHIITHOCTI BUKOHAHHS 3aBJaHb BHUSBJIEHO OUIbLI TICHUN MPOSIB (DYHKIIOHAIBHOT
B3aemojii HepoaumHamiyHoi cuctemu Ta AHC, Hix y giteit 7-8 pokiB.
KopensuiitHuit  aHamgi3 MiATBEPAMB CTAaTUCTUYHO 3HAUYUMHUN  3B’S30K MIXK
MIBUJKICHUMH 1 SIKICHUMH XapaKTEePUCTHKaMU TepepoOku i1Hdopmalii Ta
MOKa3HUKaMU CTAaTUCTUYHOI, BapiamiiiHOi, CHEeKTpajdbHOI Ta KOPEJAIIAHOT
putMmorpadii.

PesynpraTn pobOTH TOKa3ajad, IO IMJABUINECHHS aKTUBHOCTI aBTOHOMHOI
HEPBOBOI CHCTEMH Yy BIJIITOBIIb HAa TMOCTYIIOBE 3POCTAHHS TEMITYy Mpej’ sIBICHHS
iH(popmarllli BiIOYyBalOCh HE MNUISXOM AaKTUBAalLll CHUMIATUYHOIO, a OUIbII
BUP@XEHUMHU 3MIHaMU y MapacuMmnatuyHoMy ii KoHTypi. Lle migTBepmxyeThcs
TUM, 110 Y BIJNOBib HAa MIJABUIICHHSA TEMITYy Tpeja’siBIEHHS 1H(popMaIlli 3MIHU
anepioUYHNX KOJWBAaHb Kap/iOIHTEPBAIiB OyJIu MEHII BUPAKCHUMH, HDK IS
nepioanyHuX. BusiBieHa HaMu acUMETpisl BiloOpaxkae pi3HUM BKJIAJ MEPIOAUIHUX
Ta anepioUYHUX KOJHMBaHb KapJIOIHTEpPBAJIIB Yy 3arajibHy BapiaOeNIbHICTb

CEpIIEBOTO PUTMY.



JlochipKeHHsT BUSIBIUIM, IO 1HTErpaTHBHI MPOLIECH MO3KY, 3a YMOBU
OJTHOYACHOTO BHUKOHAHHS MOTOPHUX 1 HEHPOAWHAMIYHUX 3aBJaHb HAa PO3YMOBY
npare3 aTHICTh 3HAXOJWJIUCh y 3aJeKHOCTI BIJ 3aTHOCTI KOHTPOJIIOBATH
piBHOBary Ha cTaOUIbHIA Ta HeCcTaOUIbHIN miaaTdopmi, BIKy OOCTEXyBaHUX 1
MOJAJILHOCTI CUTHAIIB. Brepie 3’scoBaHo, 10 Y pa3l 0JJHOYACHOTO BUKOHAHHS
MOABIMHUX MOTOPHUX 1 HEHPOJMHAMIYHUX 3aBJaHb y 370pOBHX JiTed 7-8,
migriTkiB 10-11, 13-14 Tta ronakiB 16—17 pokiB po3ymoBa Mpale3naTHICTh Ta
pe3yJbTaTh BUKOHAHHS MOTOPHOTO 1 HEMPOIMHAMIYHOTO 3aBJAaHHS Ha CTAO1IBHIN 1
HecTaOUIbHIN TuiatopMi ctabinorpada BULIl, HIXK Y iX OJTHOMITKIB 3 Aedopmaliizio
NOCTaBU. BusiBWIM SK NIABULIEHHS TaK 1 3HWKEHHS YCIIIIHOCTI CHUIBHOI
pO3yMOBOi Ta MOTOpPHOI AisibHOCTI. [liABUIIEHHS pPe3yJbTaTUBHOCTI OJHOTO
3aBJAHHS CYIPOBOJKYBAJIOCh 3HIKCHHSIM YCHIIIHICTh 1HIIOTO, a 3HM)KEHHS
YCHIITHOCTI BUKOHAHHS MOTOPHOI 3ajavl MiJBUILYBAJIO PE3YyJIbTaTHUBHICTD
po3ymoBoi aisbHOCTI. HoBUM y po6oTi € daxT, mo y niamnitkiB 13—14 Ta roHakiB
16—17 pokiB, SIK 3MO0POBUX TaK 1 3 MOPYIICHHSIM IMOCTaBH, 32 YMOBU BUKOHAHHS
HEHPOJIMHAMIYHOTO 3aBJaHHS 3 BEpOAJIbHUMH CUTHAJIAMH Ha HECTaOUIbHIN
aTdopmi crabinorpada pe3yabTaTu PO3yMOBOI npane3aaTHoCTI
MOKpAIIyBaJIUCh, TOA1 K y mitei 7—8 Ta mimmitkiB 10—11 pokiB mpuenHaHHS 10
HEHWPOJIMHAMIYHOTO 3aBJaHHS MOTOPHOTO Ha HECTaOUIbHIA 1IaTGopmi He
3MIHIOBAJIO Pe3yJbTaTH PO3yMOBOI Mpane3aaTHocTi. [lokazano, 1m0 KOpesiiiiHuii
3B’SI30K MDK TOKa3HUKaMU PO3YMOBOI TMpale3laTHOCTI MiJg Yac BUKOHAHHS
NOABIMHUX HEUPOAMHAMIYHMX Ta MOTOPHMX 3aBIaHb CTOSYM Ha CTAOUIBHIN 1
HecTaOUIbHIN TiaTdopmi ctabinorpada 3 BiIKOM MOCUITIOETHCS.

VY uerBepTOMYy pO31iTi «3B'A30K HEUPOJWHAMIYHOTO, BET€TATUBHOTO Ta
MOTOPHOTO 3a0€3MeUeHHs] PO3yMOBOI MpaIle3/1aTHOCTI Y PI3HUX BIKOBUX Iepioaax
OHTOTEHE3Y» 3p00JICHO y3arajJbHEHHS PE3yIbTATIB AUCEPTAMINHOTO JTOCIIIKEHHS.

PesynpraTti po60oTH MOXKYTh OyTH BHKOPUCTAHI JIsl MPOTHOCTUYHOI OI[IHKH
PO3YMOBOI Mpale3aTHOCTI Ta (PYHKIIOHATLHOTO Pe3epBY T'OJIOBHOIO MO3KY OCi0,

110 MPAIIOIOTh B YMOBaX CKJIAIHUX 1H(OpPMAIIHHUX HaBaHTaKeHb. BukopucTanHs



NOJIBIMHUX HEHPOJUHAMIYHUX T4 MOTOPHUX 3aBJIaHb MOXYTh CTaTH KOPUCHUMH Y
J1arHOCTHIII MAIIEHTIB 3 XBOPOOOIO MEHTPATHLHOT HEPBOBOI CHCTEMHU.

KuarouoBi ciioBa: pPoO3yMoOBa HpaHGB,ZIaTHiCTI), ABTOHOMHA HCpPBOBa CUCTCMaA,
1HTerparis, iHTepdepeHiis, oOpa3Ha 1 BepOasIbHA 1H(pOopMallis,
KapJioiHTepBanorpadis, crabiiorpadis, OHTOTCHES.
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The work consists of annotations, an introduction, four sections,
conclusions, a list of sources and appendices.

In the introduction, the topicality of the problem is substantiated; the
purpose, tasks, object, subject, hypothesis of the research are formulated; the list of
research methods is presented; scientific novelty and practical value of the
obtained results are determined; personal contribution of the applicant and
approbation of the research results are specified; the information on structure and
length of the dissertation is shown.

Today, one of the most important features of life is an 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. Successful mental performance in
multicomponent information tasks is traditionally important for the professional
activities of sportsmen where there are maximum requirements for accurate

movement planning and decision-making speed, for musicians playing a musical



instrument in an orchestra when they need attention to the sounds of other
instruments and partner movements, for circus performers when they are required
to simultaneously perform motor and neurodynamic tasks on an unstable platform,
etc. Therefore, theoretical knowledge about the mechanisms of mental
performance in solving complex multicomponent information tasks is required.

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. We believe that it is
unacceptable to transfer the patterns and features of the formation of
neurodynamic, autonomic and motor support of the mental performance of adults
to children, adolescents and young people. 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.

The first section “The state of research of psychophysiological mechanisms
of mental performance” includes the analysis of the scientific literature on the
problem of mental performance and its psychophysiological properties; regulatory
functions of the autonomic nervous system (ANS) in providing the mental activity
of children, adolescents, and young people; psychophysiological features of the
motor component and the role of neurodynamic properties in providing the mental
performance of children, adolescents, and young people.

The second section “Organization and methods of research” describes in
detail the organization and innovative author’s method of studying mental
performance and reserve capacity of the brain, neurodynamic and sensorimotor
properties of mental performance, the study of motor and autonomic components

of mental performance. Determining the level of the functional reserve of a



person’s mental performance is significant to identify the person’s individual
abilities and the ability to perform certain types of work.

The third section “Age features of the formation of neurodynamic,
autonomic and motor support of the mental performance of children, adolescents,
and young people” presents the results of the research. A comprehensive study
finds that mental performance in ontogenesis gradually increases and depends on
the age of the subjects, the rate of signal presentation for differentiation, their
modality, as well as the level of functional activity and interaction of
neurodynamic, autonomic and motor systems. 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 modality 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.

It is proved that 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.

We found that in the ontogenesis, the interaction of the neurodynamic
system and ANS when processing information of different modality and
complexity in children, adolescents, and young people, was gradually increasing.
The results of the study revealed different variants of integrative brain functions
and ANS reactivity in the form of strengthening or weakening their interaction.
According to the indicators of speed and success of tasks, 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.
Correlation analysis confirmed a statistically significant relationship between the
speed and quality characteristics of information processing and indicators of
statistical, variational, spectral and correlation rhythmography.

The results showed that the increase in the activity of the autonomic nervous
system in response to the gradual increase in the rate of information presentation
was not by activating the sympathetic, but by more pronounced changes in its
parasympathetic circuit. This is confirmed by the fact that in response to the
increase in the rate of information presentation, changes in aperiodic fluctuations
in cardio intervals were less pronounced than for periodic. The identified
asymmetry of heart rate variability reflects the different contribution of periodic
and aperiodic heart rate fluctuations to the overall heart rate variability.

The study shows that the integrative processes of the brain, provided the
simultaneous performance of motor and neurodynamic tasks for mental
performance are dependent on the ability to control the balance on a stable and
unstable platform, the age of the subjects and the modality of signals. It was found
for the first time that in the case of simultaneous performance of 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 mental activity. The
novelty of the work is the fact that

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. The correlation between mental performance during dual
neurodynamic and motor tasks while standing on a stable and unstable platform of
a stabilograph was found to increase with age.

The fourth section “The relationship of neurodynamic, autonomic and motor
support of mental performance in different age periods of ontogenesis”
summarizes the results of the dissertation research.

The results of the work can be used for prognostic assessment of mental
performance and functional reserve of the brain of people working in complex
information loads. The use of dual neurodynamic and motor tasks may be useful in
the diagnosis of patients with central nervous system disease.

Key words: mental performance, autonomic nervous system, integration,
interference, figurative and verbal information, cardiointervalography,

stabilography, ontogenesis.
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