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KaHAUOAT (Pi3MKO-MaTeMaTHYHUX HayK, JOICHT

XapKiBChKUH HaliOHATBPHUNW aBTOMOOITBHO-OPOKHUN YHIBEPCHTET,
M. XapkiB, Byn. SI. Mynporo, 25

MEXAHI3M PO3BUTKY KOTHITHMMBHOI'O ITPOCTOPY CTYAEHTIB
B ITPOLIECI MATEMATHUUYHOI ITIATOTOBKI B CYUACHOMY YHIBEPCUTETI

Hocnidoiceno  mexawnizmu RIZHABANBLHO20 npoyecy 3 NO3UYIU HeUupoOUHamiynoi KoHyenyii.
Obtpynmosano npunywjenns, wo QYHKYyionaivui memacmabiioni cmpykmypu 6 OucCUnamugHii
OUHAMIYHIN cucmeMi € MOOeNbHUMU VABIEHHAMU MEeHMANbHUX 00pa3i8, KONICHOMY MemacmadilbHOMY
cmany 8i0nosioac nesHull MeHmanivHuii oopas. Bioznaueno, wo npoyec penaxcayii cucmemu 6 iHWIUL
DYHKYIOHANbHULL pedcUM 3anyCcKAe 8I000PAN’CEHHS CMEOPEHUX MemacmabilbHuUX CMpYyKmyp MOOenbHUX
yaenenb 06paszie y KocHimusHuii npocmip. [JocniodxceHo MexaHizm CMEOpeHHs MOOeNibH020 VABNeHHS
0bpasy-ingopmayii 3 ypaxy8amHam XaomMuuHO20 Xapaxmepy HaApaAMempie pPemuKyIAPHO2ZO HEUPOHHO2O0
cepedosuwya. Beedeno nonammsa 20M02eHHO020 nepexody, AK KOHKameHayii Henepeobauygaunux
MemacmabiibHuxX CMPYKmMyp 00HO20 PpedCuMy, i 2emepoceHHozo nepexody, sK KouKameHayii
MemacmabinbHux cmpykmyp pisHux peowcumis. J{osedeno, wo dopmyeanus HenepedOauy8aHux
MeHMAanbHUx 00pasie i NPOCMOpPOBO-4aACOBUX CUMYAYIL Y KOZHIMUBHOMY NPOCMOPI MOICHA MPAKMYEamu
AK eleMeHmu Memani3HauHs 6 npoyecax MUCIeHHs cmyoenmis. 36epHeHo yeazy Ha HeoOXIOHicmb
BUBUEHHS MEXAHIZMIB (POPMYBAHHS | PO3BUMKY KOSHIMUBHO20 NPOCMOPY, OCKIIbKU 3HAHHA YUX NPOYyecis
dooacmv  iMAYALC 00 PO3YMIHHA HANPAMIE PO3GUMKY MUCIEHHS CMYOeHmI8 y Npoyeci GUUEHHs
MamemamuyHux i npogecitinux oucyuniin. Becmauosneno, wo nosea 6 npoyecax MUucieHHs eleMeHmis
MemanisHauHA CIMUMYIIOE NI3HABANbHY cucmemy ocobucmocmi 00 ii noo0anbuio2o po3eumKy, 3pOCMAHHS
30i6HOCmell, Ni0sUWeHH MameMamuynoi ma npoghecitinoi Kyibmypu.

Knrwouoei cnosa: xocHimusHuii i MemakoOHIMUGHUL NpOCMIp, MemacmadilbHi CMPYKmMypu,
MOOeNbHI YABLEeHHA, MeHMAaNbHi 06pasu, XaomuyHull HelpoH, 2OMO2eHHUL A cemepo2eH UL NPOYeCl.

TATBAHA EMEABAHOBA

KaHAuAaT QU3NKO-MAaTEeMAaTHYECKUX HayK, TOIEHT
XapbKOBCKHH HAIIMOHAJIBHBIN aBTOMOOHIBHO-TOPOKHBI YHUBEPCUTET,
r. XapbpKoB, yi. . Mynporo, 25
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OBI'OBOPIOEMO ITPOBJIEMY
MEXAHW3ME PA3BUTUA KOTHUTHUBHOI'O ITPOCTPAHCTBA CTYAEHTOB
B ITPOLIECCE MATEMATHUUECKOU ITOATOTOBKU
B COBPEMEHHOM YHUBEPCUTETE

Hccnedyromes  mexanusmvl  NO3HABAMENbHO20 Npoyecca ¢ NOUYUL  HEUPOOUHAMUYECKOU
konyenyuu. ObocHo8aHO NpednonodceHue, YMo QYHKYUOHAIbHbIE MemAacmabuibHble CMPYKMypbl 8
OUCCUNAMUBHOT  OUHAMUYECKOU Ccucmeme S6AI0Mcss MOOCIbHbIMU NPEOCMABIeHUIMU MEHMANbHbIX
00pazos, KadxdcOOMy MemacmaduibHOMy COCMOSHUIO COOMBEMCMEYem ONPeOeieHHbl MeHMAlbHbL
0bpas. Ommeueno, Ymo NPoYecc PeraKcayuu Cucmemvl 6 UHOU QYHKYUOHATbHBLU PetCUM 3anycKaem
omobpascenue CO30AHHBLIX MemacmabuibHblX CMPYKMYP MOOENbHbIX npeocmasieHuli 0opazoe 6
KOZHUMUGHOEe npocmpancmeo. Hcciedosan mexanusm co30aHusi MoOeibHo20 npedcmasienus obpasa-
uHgopMayuu ¢ yuemom XAaomuuecko2o Xapakmepd Hapamempos PpPemuKyIAPHOU HeUpPOHHOU cpedbl.
Beeoenvr nonamus comocennozo nepexoda, Kax KOHKAMEHAYUU HENpeOCKa3yeMblX MemdacmabduibHblX
CMPYKMYp O00HO20 pedCUMd, U 2emepoceHH020 nepexodd, KAK KOHKAMmeHayuu MemacmaduibHbix
CMPYKMYD PA3HbIX pedcumos. JJokazano, ymo opmuposanue Henpeocka3yemvlx MeHmaibHblx 06pazoe u
NPOCMPAHCMBEHHO-BPEMEHHBIX CUMYAYULl 68 KOSHUMUBHOM HPOCMPAHCMEE MOJICHO MPAKMOBAMb KAK
9NleMeHmbl  MemanosHaumus, 8 npoyeccax muluaeHus cmyodenmos. Obpawaemcs GHUMAHUE HA
HEOOX00UMOCMb U3YHUEHUS MEXAHUBMO8 (QOPMUPOBAHUS U PA36UMUSL KOSHUMUBHO20 NPOCMPAHCMEA,
HOCKONbKY 3HAHUE IMUX NPOYecco8 Npuddem UMRYIbC NOHUMAHUIO HANPAGLEHUL pAa3eumus MbluleHUs
CMYOeHmMO8 6 npoyecce U3y4eHus: MAmeMamuyeckux u npopeccuoHarbHblx OUCYUNIUH. Ycmanoeieno,
YUmo nosigienue 8 NpPoYeccax MbIULIEHUsT INEMEeHMO8 MEeMmMAanO3HAHUs CIMUMYIUPYem RO3HABAMELbHYIO
cucmemy JIUYHOCMU K ee  OdlbHetweMy pa3eUumulo, pazeumuio  CNOCOOHOCmel, NOGbIUEHUIO
Mamemamuieckou u npoGeccuoHarbHol Kyabmypol.

Kniwouesvie cnosea: kocHumusHoe U MemakOZHUMUBHOe NPOCMPAHCMEA, MemacmadbuibHble
CMPYKMYpPbl, MOOeIbHOe Npedcmasienue, MEHMailbHble 00pa3bl, XA0OMUYECKUU HelpOH, 20MO2eHHbLI ma
2emepozeHHtblll NPoYyecchyi.

TATYANA EMELYANOVA

candidate of physical and mathematical sciences, associate professor

Kharkov National Automobile and Highway University,
Kharkov, J. The Wise 25 Street

THE MECHANISM OF THE DEVELOPMENT OF COGNITIVE SPACE OF
STUDENTS IN THE PROCESS OF MATHEMATICAL PREPARATION
IN MODERN UNIVERSITY

The article is dedicated to the mechanisms of cognitive process from the viewpoint of
neurodynamic concepts. The concept of neurodynamic processes is studying the modes of localization,
synchronization, stabilization metastable chaotic structures in the reticular formation neural network.
The dynamic process of the neural circuitry leads to brain imaging work. It is proven that the functional
metastable structures in dissipative dynamic systems are the model representations of mental images. It
is shown that each metastable state corresponds to a certain mental image. The relaxation process of the
system triggers off the reflection process of the metastable structures of mental images in the static
variety of cognitive space.The mechanism of brain imaging work considering the chaotic nature of the
parameters of the neural network has been investigated. The concept of homogeneous process as the
concatenation of the unpredictable metastable structures of the same mode has been introduced.
Heterogeneous process is seen as the concatenation of the metastable structures of different modes. The
research shows that the formation of unpredictable mental images and spatial temporal situations in the
cognitive space can be interpreted as the formation of the elements of the metacognition in the processes
of students’ thinking. The detailed research of the mechanisms of formation and development of
cognitive space will enable the understanding of the development of students’ thinking in the process of
their mathematical and professional preparing. The elements of the metacognition in thinking processes
stimulate cognitive system of the individual to the further development, increase of abilities,
improvement of mathematical and professional culture.

Keywords: cognitive and metacognitive space, metastable structures, model representations,
mental images, chaotic neuron, homogeneous and heterogeneous processes.
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[IpoGiema dopMyBaHHS KOTHITUBHUX 3710HOCTEH OCOOMCTOCTI B OCBITHBOMY MPOCTOPI BHIIO]
IIKONH, OyAydd MDKOUCUMIUIIHAPHOI, OJHOYACHO BH3HAYa€ HAmpsIMOK PO3BUTKY CHUCTEMHU
HernepepBHOI TpodeciiiHoi ocBiTH. BuBUeHHS 1€l MpoOIeMH 3 METOI0 JETaThLHOTO OCMHCIICHHS
MeXaHi3My PO3BHTKY KOTHITHMBHOTO 1 METAaKOTHITHBHOTO TPOCTOPY OCOOUCTOCTI B KOHTEKCTI
¢yHgameHTami3amii BUIIOI OCBITM 3a0€3MEYHTH SKICHHH CTPUOOK MaTeMaTHYHOI Ta mpodeciiHoi
KyJIbTYpU 1 CTaHE OJHIEI0 13 CTpATETiYHMX CKIIAJOBHX MOJEPHi3allii MaTeMaTHYHOI MiATOTOBKU B
CHUCTEMI TPHUCTYIIEHEBO1 BUIIOI OCBITH.

InTepec cTaHOBUTHBM3HAUEHHS OCOOJMBOCTEH MEXaHI3MiB PO3BHTKY KOTHITHBHOTO i
METAaKOTHITHBHOTO TIPOCTOPY CTYZAEHTIB. JlociimkeHHs MeXaHi3MIB KOHCTPYIOBAHHS Mi3HABAJIEHOTO TIPOCTOPY
TIPOBENICHO B paMKaX CyJacHHX TIOTJIIIB 3 MOJICTFOBAaHHS (DYHKITIOHATHEHIX BIIACTHBOCTEH HEMPOHHIX MEPEIK.
s indopMaltist JO3BONUTH BIATIOBICTA HA IMUTAHHS IPO CTPYKTYPHI HAIpsMH, TPUHIMIH (OpMYyBaHHS Ta
XapaKTEePHUCTHKH SIK KOTHITHBHUX, TaK 1 MeTa KOTHITUBHUX, (DYHKIIH MUCIICHHSI OCOOHUCTOCTI.

Cy4acHOI0 TapaguTrMOI0 CHCTEMH OCBITH € KOMITCTEHTHICHHH WiAXil A0 HaBYaHHS, SKWAN
3JaTHUIM BUPIIINTH 3aBlAaHHS CTOCOBHO pO3BHUTKY 3H10HOCTEH OCOOMCTOCTI 1O MPOAYKTHBHOI
JiSUTBHOCTI y Cy4acHOMY CyCHinbCTBi [1, ¢. 96].

Omny06nikoBaHo O6araTo poOiT 3 TOCHiKeHHsT (PYHKIIH KOTHITUBHUX 3I0HOCTEH i MeXaHI3MiB 1X
dopMyBaHHS. IX aBTOpM TPOMOHYIOTH pi3HI Mojeni (YHKIIOHYBaHHS HEHPOHHHX MeEpex, IO
MOSICHIOETHCSl HAPOCTAIOYMM IHTEpecoM 110 IpolieMaM MOJENIOBAaHHS HENPUPOJHBOTO IHTEIEKTY.
3’ABISAIOTHCS HAYKOBI TIpalli 3 MOJETIOBaHHS HEHPOHHHX Mepex Oionoriunux cucrem. [6, 7]. Bueni
MIPOTIOHYIOTh HEHPOHHI MEPEKeBI MOEN KOTHITUBHUX (YHKITIH, MOJET CEMaHTHYHUX MEpeX, SKi
BIITBOPIOIOTH 00pa3W IUHAMIYHMX 1 CTaTUYHUX iH(QOpMamiiHUX MOTOKIB. Yepe3 Haa3BHUaiiHy
CKIagHicTh (YHKUIOHYBaHHS HEHPOHHUX MeEpeX, BiANOBIZaJbHUX 32 MPOLECH MHCICHHS
0COOMCTOCTI, B IIUX MOEISAX BiMOOPaKEHO OKPEeMi acIeKTH POOOTH HEHPOHHHX Mepex. Y podori [7]
3IIICHEHO OIS Mozesiell HEeHpOHIB i HEHPOHHUX apxXiTeKTyp. Pe3yibTraTé BBEICHHS B MEPEKeEBi
CTPYKTYpU XaOTUYHHX HEHPOHIB TUCKYTYIOThCS B mpamsx [2, c. 57; 16, c. 246]. Jleski aBropu
00TOBOPIOIOTH (PYHKIIIOHYBaHHS HEHPOHHUX MEPEkK 3 CHHEPreTHYHUX MMO3HUIiH, 3 TTO3UIH MiIX0dy 10
Xaocy, SKAUA caMmoopraHizyerscs. [6, c. 29; 12, c¢. 73]. HaykoBIi IOCHIIKYIOTH TaKOX MO
opraHizarii i CHHXpOHi3aIlil IWHAMIYHHX CHCTEM, HEMPOIMHAMIYHUX O10JOTIYHHX CTPYKTYp, B SKHX
3MIACHIOIOTECS peXUMH (popMmyBaHHS MeTacTabumpHUX cTaniB [10; 12; 13; 15].

MO’KITUBOCTI pO3YMOBOI MISITBHOCTI, 3M10HOCTI 0COOMCTOCTI BiOOpakarOTh XapaKTEPUCTHKH 11
Mi3HABAJIBFHOTO MPOCTOPY, BU3HAYEHOTO KOTHITHMBHUM 1 METAaKOTHITHMBHUM NOTeHIianoM. JloBeneHo,
10 BJIOCKOHAJICHHS KOTHITUBHUX WPOIECIB 3a MOCTIHHOI TUTAHOMIPHOT HAaBYAIbHOI MiSUIBHOCTI
MOXIIMBE, B pe3yJbTaTi HABUAIBHOTO MPOLECY MiABUILYEThCS E(PEKTUBHICTD KOTHITUBHOTO
MOTCHITIATY PO3YMOBOI MisUTBHOCTI, BIMMOBIAHO, 3Mi0HOCTEH ocobuctocTi [8; 9]. B poborax [3; 4; 5]
BU3HAYEHI OCOOJIMBOCTI CTPYKTYpHHX KOMIIOHEHTIB MEXaHi3My PO3BUTKY KOTHITMBHHUX 3Ii0HOCTEH
CTYACHTIB Y CUCTEMI HETIEPEPBHOT MaTEMAaTUYHOI OCBITH.

MeTo10 CTATTi € TICHXOJIOTO-TICAAaroTivHe BHUCBITICHHS MPOOJEeMHU BHU3HAUCHHS MEXaHI3MY
PO3BHUTKY KOTHITHBHOTO 1 METAaKOTHITUBHOT'O IIPOCTOPY CTYAEHTIB HAa 6a30BOMY MaTeMaTHYHOMY DiBHi
BUILOT OCBITH, AOCIIIKEHHSI KOTHITUBHUX 1 METaKOTHITUBHUX (DYHKIII MUCIICHHS B paMKaxX Cy4acHHX
MITXOIIB 10 MOMYJIIOBAaHHS HEHPOHHOI CHCTEMH SK HEHPOHHOI MepekeBOi opraHizaimii, aHai3
BiZITBOPIOBaHHS 00pa3iB MUHAMIYHUX 1 CTATUYHUX 1HPOPMAIIITHUX MOTOKIB.

Y KOHTEKCTI KOTHITUBHOTO TIiAXOAY MAO PO3BUTKY OCOOMCTOCTI BBOAWUTBHCS TOHSTTS
«KOTHITHBHHI TIPOCTIP OCOOUCTOCTI». YCi BIACTUBOCTI IOTO MPOCTOPY MPOSBISIOTHCA Y TPOIIEci
(hYHKITIOHYBaHHS 1 TPaKTYIOThCSA SK Ti3HABaJbHI 3MI0HOCTI OCOOMCTOCTI. Y TMi3HABAJIBHIA CHUCTEMIi
IifoTh (PYHKIIOHATBHI Ta onepariiini MexaHi3Mu. [ po3BUTKY omnepamiiHuX MeXaHi3MiB IMOTpiOeH
TIEBHUI PiBeHb (PYHKI[IOHATEHOTO PO3BHUTKY. BiTHOCHO pO3BUTOK OIepamiiiHuX MeXaHi3MIB IepeBOIUTH B
HOBY (ha3y pO3BUTKY (PYHKITIOHATEHI MEXaHI3MH, TIT0 TiIBHIITYE iX MOXIHMBOCTI. [§, ¢. 19-20].

[TizHaBampHHUN MPOCTiIP OCOOUCTOCTI — II€ MPOCTiIp KOTHITHBHUX 1 METAaKOTHITUBHUX (YHKIIIH.
OctaHHIM YacoM 3’ABISIOTbCSA MyOJiKalii, B SIKMX aBTOPU HAMaralOThCS BH3HAYUTH 1 TOSCHUTH
MeXaHI3MH 1HIWBiAyadpbHOiI mam'sti. Taki sBWIIA Mi3HABAJIBHOI MisUTBHOCTI, SK CIPUHHATTS i
BIZITBOPEHHSI MO, MOXKYTh OyTH 3pO3yMiJIi IK MEXaHI3MH MO3KOBOI JisITBHOCTI 0COOMCTOCTI, JIUIIE
Ha OCHOBI aHai3y pi3HUX (OPM aKTUBHOCTI 3a JIOMOMOTOK MOJIENi HEPBOBOi CHUCTEMH, MOJEINI
peTukyspHOi Gopmarii HelipoHHOTO cepenosuia [11, c. 44].
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Bynemo posrisgaté MexaHi3MH MMi3HABAILHOTO TPOILECY — CIPHUHATTS Ta BIATBOPEHHS — 3
No3uLid HelipoauHamiuHOi KoHuenuii aBropiB [13]. CyuacHu#l cTaH Teopii HEMiHIHHUX AWHAMIYHHX
CHCTEM, OUCHUIIATUBHUX CTPYKTYD, HPOLECIB Y BIAKPUTHX AMCUIATUBHUX AWHAMIUYHHX CEpelOBHIIAX
Ma€e MaTeMaTHYHWU amapar, 3JaTHHH MOJICSITIOBATH MEXaHi3MH MO3KOBOI misTbHOCTI. Tak, y poOoTi
[14] BcTaHOBNEHO, IO B JUCHIATUBHUX TUHAMIYHHUX CHCTEMax BiAOYBaeThbCs 30yMKECHHS CTPYKTYD
pi3HOI CKJIAHOCTI, BU3HAUEHO iX OpraHi3allis B MPOCTOpi Ta eBoiolis B 4aci. [lapameTpu cTpykTyp
BH3HAYAIOTHCSA TPOGIIIMHA BIacHUX (YHKIM aBTOMOAEIHLHOTO 3aBIaHHA. Bim3HadaeThes, IO
MOPYIICHHS CTPYKTYpP 3YMOBJICHO BUHMKHEHHSM JIOKaJIi30BaHUX IPOIIECIB, SKi, BIAMOBITHO, MOXYTh
OyTu 00’€JHAHI 32 IEBHUMH 3aKOHaMU B OUIBII CKiIagHi opranizamii [13, c. 27].

HetiponmnnaMidHa KOHIICIIIiSI TPOIECIB Tependadae MOKIHNBICTh BHOYIOBYBaHHS PEXHMIB
JoKamizamii, CHHXpOHi3amil, cTa0umi3amii MeTacTiMKUX XaoTHYHHX CTPYKTYpP B DPETHKYJSIPHHX
cepenoBHIax HeHpoHHOI crctemu. [2]. CknanHi 6i0MOTTYHI CHCTEMH HE MiAAAI0ThCS TOYHOMY OIHUCY 4Yepe3
HeTlepepBHE XaOTHYHE 3MIHIOBaHHs MapaMeTpiB TaKuX chcTeM y (ha3oBoMy TpocTopi craHiB. Llg muHamika
XapakTepHa Iyl HEHPOHHNX MO3KOBHX TIPOIIECIB, sIKi (POpMYIOTH MOJIEIIBHI YSIBICHHS MEHTATLHUX 00pa3iB.

VY peTukyJsSIpHOMY HEHPOHHOMY CEPEIOBMII BiJOYBalOThCS MPOICCH, AHAJIOTIYHI THM, SKi
CIOCTEPIraeEMO B [IUCHNATHUBHHUX AMHAMIYHUX cucTeMax. Lli mpouecn CympoOBOIKYIOTHCS
BUHHUKHEHHSIM «IIPOCTHUX» CTPYKTYD, IO BiANOBINAIOTh BIACHUM AMCKPETHUM 3HAUYEHHSIM HEiHiMHOI
3amgadi. «[IpocTi» CTPYKTypH XapaKTepU3yIOThCS 00JacTIO JIOKai3allii. 3a NeBHUX YMOB, y BUIJISIL
30BHIIIHBOTO a00 32 paXyHOK BHYTPIIIHBOTO JKepelna, MPH MEepPeKpUTTI GyHIaMEHTATbHUX JOBKUH
«TIPOCTHX» CTPYKTYP, CTBOPIOETHCS OJHA CKJIalHA YH JEKiIbKa CKIaIHUX CTPYKTYp. BcTaHOBIIOETHCS
PEeXUM Oprasizamii CKJIagHHX CTPYKTYp, SIKMH Mae MeractabinmpbHHA Xapaktep. [15, c. 1330]. ¥V
PETHUKYISIPHOMY HEHPOHHOMY CEpEIOBHUINI TaKU PEXHM BiINOBiAa€ CTBOPEHHIO METacTaOlIbHUX
CTPYKTYp aHCaMOITt0 HEHPOHIB.

PosristHeMo GinibI NOKJIATHO BIATYK PETHKYJAPHOTO CEPENOBHUINA 3 HEMPOHAMM y BY3Jax Ha
BXIJTHMH CHUTHAJ, SIKAH MMOCTyMae y BUTIsAL 30ypeHb. OCTaHHI MOKYTh MAaTH HE TiIBKH 30BHIIIHIO, T
CYTO BHYTpIIIHIO NpHUpoay. Pe3ynbraToM iX BIJIMBY € aKTHBAalis HEHPOHIB, K BIATYK Ha 30ypeHHS.
AKTHBOBaHI HEMPOHHU CTBOPIOIOTH MO3aidHY KapTHHY «IIPOCTHX» CTPYKTYP. 3aJICKHO BiJl ITapaMeTpiB
curHany 30ypeHHS (yHIAMEHTaTbHI JIOBXXMHU CTBOPEHUX «IIPOCTHX» CTPYKTYP MOXKYTh
NEepEeTHHATHCS, B TAKOMY pa3i y cepeJOBHUII 3 «IPOCTUX» CTBOPIOIOTHCS CKIIAIHI CTPYKTYpPH, ACSIKi 3
SKUX XapaKTepU3YIOThCS METacTaOUTBHICTIO.

[limkoM OOTPYHTOBaHWM € TPHITYIICHHS, MO (QYHKITIOHATBHI CTPYKTYPH, sIKI BUHHUKAIOTH B
JIUCUITATUBHIA JUHAMIYHIN CHCTEMi SK BIATYKH Ha BIUTUBU, — 1€ MOJIC/IBHI YSBJICHHS, CKBIBAJICHT
MEHTaIbHUX 00pa3iB. MoXHa CKa3aTH, LI0 KOXXHOMY METacTaOWJIBHOMY CTaHY CIIiBBITHOCHTHCS
MIEBHUHA MEHTAJILHUH 00pa3s.

IMpu BigkmroueHHi 30ypeHHS MOJENBHI YSBICHHS 3 YacoM (4acoM pellakcallii) 3HHUKaloTh:
JUCUTNIATHBHA JUHAMIYHA CUCTEMa NepeXoauTh B (PYHKIIOHATBHUN PEKUM, SIKUH 334al0Th BHYTPIIIHI
Helipodizionoriuni nmponecu. [loBTopHe 30ypeHHs cHCTEMH B IepioJ] penakcallii 3HaXOAUTh BIITYK Y
BUTJTISIII TOSIBU THX XK€ (PYHKIIOHATBHUX CTPYKTYP 1 MOJENBHHX YSBJICHb. 32 PE30HAHCHOTO 30iry
XapakTepUCTUK 30YpPEeHHS 3 MapaMeTpaMu CKIagHOI CTPYKTYpH INEBHOI'O METacTaOilbHOTO CTaHy
BIZIMIOBiIHE MOJETbHE YSBICHHS iCTOTHO MOCHIIIOETHCS, BUAUIIOUHCH CE€pell CTBOPEHHX CTPYKTYP.
Ilpu BiAKIIOYEHHI CHUTHANY BilOYBA€ETHCS peENaKCaIlisi CUCTEMH B 1HIMHK (YyHKIIOHATHHUH PEKUM,
MOJIeNBHI ySIBJIEHHS 00pa3iB 3HUKaIOTh. [Ipolec penakcallii 3amyckae BioOpaKeHHs B KOTHITHBHUI
MIPOCTIp CTBOPEHHUX METACTaOUIBHUN CTPYKTYP — MOJISIBHUX ySBIEHb 00pa3iB. BoHu 30epiratoTscs B
KOTHITUBHOMY IIPOCTOPi OCOOMCTOCTI (YHKITIOHAIBPHHMH 3aKOJAOBAHMMH OAWHHIIIMHU. [loTeHIrian
aKTHBalii 30epeKCHUX MOJCIBHUX YSBICHb 00pa3iB 3pOCTae MpU IMOBTOPHOMY BiIOOpaKeHHI B
KOTHITHBHUU TpocTip. MOXXKHA CTBEpIXKYBaTH, IO MOZEJbHI YSBJICHHS Yy BUIJSIAI (DYyHKLIIOHAIBHO
AKTHBHUX OJMHHILB YTBOPIOIOTH CTATUYHE Pi3HOMAHITTA KOTHITUBHOTO POCTOPY.

SIKmo MexaHi3MH TIOOYZOBH MEHTAIBHHX O00pa3iB-iHpopManiii MokHa BHBYATH B KOHTEKCTI
3aCTOCYBaHHS JMHAMIYHOI JUCHIIATUBHOI Teopii O OiOJOTIYHMX CHCTEM, IO IiIATBEPIKYETHCI
NPOBEICHUMHU AOCTiIKeHHAMH [13], TO B MexaHi3Max BiIHOBJCHHS a0O BiATBOPEHHS MEHTAJIbHHUX
obpasiB goci 3anumarThes «Oimi misMm». OmnyOaikoBaHO YHMall0 HAYKOBHUX PpOOIT, Y SIKHUX
NPOTIOHYIOThCS MOJENi TMOOYMIOBH HENPUPOTHUX HEWPOHHUX MeEpeX, HaBUaHHS Ta BiJTBOPEHHS
oTpuMaHOi HUMH iHpopmauii. biomoriuni cucremMu Oe3mepepBHO XaOTHYHO 3MIHIOIOTH MapaMeTpu
€JICMEHTIB Ta XapaKTEePU3yIOThCSA XaOTHIHOIO OpraHi3oBaHicTio. [16; 17].
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OcraHHIM YacoM 3’SBIIIOTHCS POOOTH, aBTOPU SKHUX TIOKAa3ylOTh, IO CKJIAIHI Oi0JOTidHI
CUCTEMHU HEMOXIIMBO OIKMCATH 4Yepe3 HEMEpepBHI XaOTUYHI 3MIHM MapaMeTpiB CUCTEM y (a3oBoOMy
npoctopi craHiB. [logiOHa auHaMika XapakTepHa i HEHPOHHHX MEpeX MO3KY, ii €JIeMEHTIB —
HelpoHiB. POOUTHCS BUCHOBOK TIPO Te, IO €IEMEHTH TaKOl CHCTEMH, SIK 1 camMa CHCTeMa, TepeOyBaroTh
y TIOCTIHHOMY JAWHAMIYHOMY Xaoci, mo ix Oyap-sKa ¢a3oBa TPAEKTOPis HEMOBTOPHA 1 HEBIATBOpHA. B
paMkax wi€i mapagurmMu BHOyIyBaHa MOJENb XaOTUYHOTO HEHPOHA, KOTPHH Oe3mepepBHO 3MiHIOE
KOH(QITYpalio CBOEI aKTHMBHOCTI, sSIka XaoTWYHA, ane oOMexeHa. [2,c. 58]. ¥V ¢dazoBomy mpocrtopi B
CHUCTEMI KOOpAMHAT: «BEJIMYMHA MOTCHINATy aKTHBAIliD» - «IIBUIKICTh HOTO 3MIHM», CTaH HEHpoHa
3HAXOAATHCS B ACSAKIH cepi, sSKa 3BEThCS KBa3HATTPAKTOPOM. Y Mekax Teopii Xaocy pyX HEHpoHa B
(hazoBOTO MPOCTOPY TPAKTYETHCS K CAaMOOPTaHizallis B MeKax KBazuaTTpakropa. [6, c. 30].

Monens XaoTHYHOT emi3oaudHoil maM’sati OcaHu — MOJENIb HEHPOHHOI acoIliaTUBHOT MEpexi 3
JIOJTABAaHHSAM XAOTUYHMX HEUpoHIB [2, c. 58]. YV miii Momeni XaoTHUYHI 1 HEXAaOTUYHI HEHPOHHU
BiZIPI3HSIOTHCS 3HAUYCHHSIMM NapaMeTpiB 3aracaHHs 3B'A3KiB 1 CHMJIM MPUTHIYEHHS aKTUBHOCTI. Poib
XaOTUYHHUX HEHPOHIB 3BOAMTHCS A0 BUIUICHHS NEBHOTO KOHTEKCTY (JIaHKH, L0 HEce IIEBHUH CEHC,
aIrOPUTMY) 3 OIHIET CTPYKTYpH Ta HOro KOHKareHallil (3ueruieHHs) B iHmry. [lomiOHuii mporec 3i
CTPYKTypamM# (YHKLIOHATBHOI CHCTEMH NPU3BOIUTH 10 HOBUX, HE XapaKTEPHUX LI TaHOI CHCTEMH,
«CKIJIAJTHUX» MeTacTabUTbHUX CTPYKTYp. BHHHKArOTh MOJeNbHI ySBIEHHS 00pa3iB, SKi HE MOXYTh
Oyt chopMOBaHI 3a 3aKOHAMH TUCHUIIATUBHUX MUHAMIYHUX TPOIECIB Y PETUKYJISIPHUX HEHPOHHUX
cucremax. L{i MoxenbHi ysaBiIeHHs1 00pa3iB HECYTh B CO0i 03HAKH Herepea0auyBaHOCTi.

PosrmsiHemMo OinbI JeTaabHO MEXaHi3M CTBOPEHHS MOJIEIIBHOTO YSBICHHS 00pasy-iHdopmarrii,
BpPaxOBYIOUM XaOTHIHHUH XapakTep mapaMeTpiB cucteMu. CurHan-iHpopmaris sk 30ypeHHS TOBHHEH
NepeBeCTH IUCHUIIATUBHY IUHAMIYHY CHCTEMY B PEXKHM CTBOPEHHS METacTaOUILHUX CTPYKTYpP 3
«TPOCTHX» 1 CKJIQAHUX CTaHiB. XaOTHYHICTh MapaMeTPiB €IEMEHTIB Y CHCTEMi BCTAHOBJIIOE «HOBI»
npaBwia NOOYIOBHM METAacTaOUIBHUX CTPYKTYp, 3AIACHIOOUYM iX «mepedopMaTyBaHHsD». Takuit
NpOIIeC, KOJH YTBOPIOIOTHCS HOBI CTPYKTYPH CHCTEMH OJHOTO PEXHMY, HAa3BEMO TOMOTCHHUM
nepexonoM. [lpu BiIKiIIOUEeHHI CHTHaTy peJakcaliiHWK Mpolec 3amycKae BiIoOpa)kKeHHs
MeTacTa0lIbHUX MOJIENBHUX YSBJICHb Hemepen0adyBaHUX o0pa3ziB B CTaTUYHE PI3HOMAHITTA
KOTHITUBHOTO TIPOCTOPY Vy BHUTIIAAI (DYHKIIIOHATBRHUX 3aKOJOBAaHMX METAOAWHHIb. MOXHA
CTBEp/XKYBaTH, IO MeETacTabilbHI MOJICNbHI YsIBICHHS HerepeadadyBaHUX o00pa3iB  MICTATh
iH(OpMaITiIo PO XapaKTEPUCTUKH HEHPOAMHAMIYHOI aKTUBHOCTI CUCTEMH, MAFOTh TeHETHYHI KOPEHI.

Po3risiHeMO MexaHi3M CTBOPEHHS MOJAENBbHUX YSBICHb 00Opa3y B TOMY BHIAIKy, KOJIHU
HACTYIHUI CUTHAJI TIOTpAIUIse B CHCTEMY, sKa IIe 3HaXOIUThCSA Yy penakcaniiiHomy pexumi. Lle
O3HaYae: MOpsA 3 ICHYIOUMMH METacTa0lIbHUMU CTPYKTYPaMH 3’ SBIISIOTHCS €IEMEHTH PEXUMY, II0
CTBOPIOE iHIII «IIPOCTH» Ta CKJIAJTHI CTaHW, iHII MeTacTabiTbHI CTPYKTYpH. 3aITyCKAeThCs MPOIIEeC
(hopMyBaHHS METACTPYKTyp, KOHKAaTEHAIlli MeTacTaOUThHHX CTPYKTyp 000X pexkumiB. IlomiOHwmit
npolec, Npouec KOHKAaTeHalii CTPYKTYp Pi3HHX PEXHUMIB, HA3UBAEMO TE€TEPOTCHHUM IEpeXooM. Y
pe3yibTaTi 10 KOTHITHBHOTO MPOCTOPY MOTPAILIAE BiZOOpa)KeHHS METaMOIEIbHOIO IeTepPOreHHOIro
ySIBIICHHS HeTlepea0avyBaHOTO MEHTAIBHOTO 00pa3y. Y IIbOMY KOHTEKCTI MOXKHA TIOSICHUTH MEXaHi3M
(opMyBaHHS B KOTHITHBHOMY MpPOCTOpi JWHAMIYHOTO PIi3HOMAHITTS METacTa0lIbHUX MOJCITBHHX
ySIBJIEHb MEHTAJIBHUX MPOCTOPOBO-YACOBUX CHUTYAIIi.

AHaJi3yl0ud TPUPOLYy TOMO- 1 TETEPOTCHHHUX IIPOIECiB y HEHpOIWHAMIUHIN cucTeMi,
PUXOAUMO A0 OOTOBOpEHHsI MeXaHi3My (hOpMyBaHHs €IEMEHTIB Herepea0adyBaHOCTI B MOJEIBHIX
YSBJICHHAX MEHTAJIBHUX 00pa3iB i MPOCTOPOBO-4ACOBUX cUTyalii. PopMyBaHHS HemependauyBaHUX
MEHTAJIFHUX 00pa3iB i MPOCTOPOBO-YACOBUX CHUTYAIliil y KOTHITHBHOMY MPOCTOPI MOXKHA TPaKTyBaTH
K €JIEMEHTU METaIli3HaHHA B IIPOIIEcaX MUCICHHS CTYACHTIB.

CratnyHe pi3HOMaHITTS (0e3/1id MOJENBHUX YSIBICHb MEHTAJIbHUX 00pa3iB) 1 JUHaAMidHE
pizHOMaHITTS (0€371iY MOAETBHUX YSBIEHbh MEHTAIFHUX MPOCTOPOBO-UYACOBHUX CHUTYAIlill) iICHYIOTH SIK
MIIMHOKMHA KOTHITUBHOTO TIPOCTOPY. Y 3B’SA3Ky 3 MMM IIiKaBi «TOTIOJIOTIYHI» BIIACTHBOCTI
KOTHITUBHOTO MPOCTOPY.

KorniTuBHMI mTpocTip — 1€ Mi3HABAIBHUHA MPOCTIp OCOOMCTOCTi, MPOCTIp KOTHITUBHHX
3mi0HOCTEH, IHTENeKTy, HABYCHOCTI, KPEeaTUBHOCTI. BHBUalouMm MOXKIMBICTH IIIECIIPIMOBAaHOTO
(opMyBaHHsI 1 PO3BUTKY KOTHITMBHUX 3JI0HOCTEH, MU IOBHHHI BiJIOBICTM Ha MHUTAHHSA IIPO
MexaHi3Mu (GopMyBaHHS 1 PO3BUTKY KOTHITHBHHX 3Ai0HOCTeH [5, c. 91]. Mexanizmu QopmyBaHHsS
KOTHITUBHOTO TIPOCTOPY BUSIBISIOTHCA IIOB’SI3aHUMH 3 MeXaHi3MaMH 00poOKH iHQOpMaLiHHUX
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MOTOKIB B XaOTHYHUX CAMOOPTaHI3yIOTHCS PETHKYJSPHUX HEHMPOHHHX CHCTEMax 3 MOJAIBIINM
BiZOOpa)keHHSIM y KOTHITHBHUH MPOCTIp.

JeranbHe BUBYEHHS MeXaHi3MiB ()OPMYBaHHA 1 PO3BUTKY KOTHITHBHOT'O IPOCTOPY, HPOCTOPY

3mMiOHOCTEH CTYNIEHTIB TOJACTh HOBOTO IMITYJbCY B PO3YMIiHHI TIAXOMIB JO PO3BUTKY MHCIICHHS
CTYACHTIB y Mpoleci BUBYCHHS MaTEMaTHUHUX 1 PO eciiiHUX AUCIUILIIH.
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CHUHTE3 MUCTELTB AK ®AKTOP TBOPUOI'O BUXOBAHHA YUHIB
ITIAAITKOBOI'O BIKY

Ilpedcmasneno memoouky meopuo20 6UXOBAHHS YUHIE NIONIMKOBO20 GIKY 3ac00aAMU MY3UYHO-
meampanioHo2o0 mucmeymea y 3azanvrooceimuitt wkoni (30I1). Ha npuknadi 3ausame wKilIbHO20
MYy3uyH020 meampy aianbok « @anmasisay (3L Ne 12 m. Binnuys) euceimieno wasaxu Xy00iCHbO-MEOPUO20
BUXOBAHHA YUHIE Yy Npoyeci OCBOCHHA CUHMeE3Y Mucmeyme (MY3uxu, cnigy, mauyio, Oekiamayii).
Busnaueno ymosu, wo eniusaroms Ha ycniwme eupiwenHs npobaemu. Brasano, wo ceped Hux
OCHOBONONOJCHE 3HAYEHHA MAE NPOCEIMHUYbKA OIAlbHICIbG KOMNEMeHMHO20 yumensd, 30amH020 00
meopuux HecmarHoapmuux piuwenv. OOIPYHMOBAHO HEOOXIOHICMb mMa 8ANCIUBICMb BUKOPUCTIAHHSA
ehekmuBHUX nputiomie i Memooie 8 yMo8ax My3udHO-mMeampaibHoi OIAAbHOCMI O PO3BUMKY eMOYIUHOL
uymaugocmi YuHig i 3a2aibHo20 MEOpu020 po3sumky. Biosnaueno, wo y npoyeci My3uyHuUxX 3aHame YuHi
YCRIWHO 080710018aI0Mb MEBOPUUMU BMIHHAMU U HABUYKAMU (MUCMEYbKO-NIZHABANbHUMU, XVOOHICHLO-
MOBIEHHEGUMU,  JTIANLKOBO-IePOBUMU,  MAHYIOBANbHUMU,  CYEHIYHO-MeampalbHUMu),  3HAX00AMmb
HeMPAOUYitHi WIAXU SUPIULEHHS NPAKMUYHUX 3A80AHb, OPUSIHANLHO IHMepnpemyioms Xy00XicHi 00pasu.

Kniouoei cnosa: cunmes mucmeyme, MySMllHuﬁ meamp JANbOK, meopiue 6UXOB6AHHAL.

AFOAMUAA OHO®PUINYVK
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CHHTE3 NCKYCCTB KAK ®AKTOP TBOPUECKOI'O BOCITUTAHUA
YUYEHHMKOB ITOAPOCTKOBOTI'O BO3PACTA

Ilpedcmasnena Mmemoouxa meoOPUECcKO20 BOCNUMANHUS YYEHUKO8 NOOPOCMKOBO20 B803PACMA
cpeocmeamu  My3blKAlbHO-MeAMpAlbHO20 UCKYCCmead 6 obujeobpazoseamenvholi wkoxe. Ha npumepe
3AHAMUL WKOIbHO20 MY3blKaAbHo20 meampa «DPanmasuay (3L Ne 12 2. Bunnuya) nokazaumvl nymu
XYO0AHCECMBEHHO-MBOPUECKO20 60CHUMAHUSL YUEHUKOE 8 NPOYeCce 0C80CHUS CUHME3d UCKYCCME (MY3bIKU,
nenus, manya, oexiamayuu). Onpeoenensvl ycio6us, KOmopwvle IUAIOM HA YCHeuwHoe peueHue npooiembl.
Vrkaszano, umo cpedu nux onpedensiouee 3Hauenue umMeem NPOCGEMUMENbCKAL OesAMeIbHOCHb
KOMNemeHmHoz20 yyumens, CHOCOOHO20 K meopueckum Hecmanoapmuwvim pewenusm. Obobwaemcs
HE0OX00UMOCMb U  8AJICHOCMb UCHONL30BAHUS IPEKMUBHBIX NPUEMOE U Memod08 6 YCI0GUAX
MY3bIKAIbHO-MeAmpanioHOU  0esAMeNbHOCMY  0As pA36UMUS IMOYUOHAIbHLIX YYECME YUEHUKO8 U UX
meopuecko2o paszeumus. B npoyecce MY3blKAIbHbIX 3AHAMUL YYEHUKU YCHEUWHO 061d0e8aiom
MEOPUECKUMU ~ YMEHUSIMU U  HABBIKAMU  (RO3HABAMENbHBIMU, XY O0IHCECMEEHHO-0CKIAMAYUOHHBIMU,
MAHYEBALbHLIMU, USPOGLIMU, CUEHUYHO-MeaAmPATbHbIMU), HAXOO0SM HempaouyuoHHble NYMU peuleHsl
NPAKMUYeCcKux 3a0ay, OpUSUHAIbHO UHMEPRPEMUPYIOM XY00ICeCmEeHHble 00PA3bl.

Knrwoueswvie cnoea: cunmes uckKyccme, My3blKaﬂbelL2 meamp KyKoJ, meopiecKkoe eocnumaHue.
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