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The phenomenon of empathy plays a key role in understanding the world by a person, in
effective interaction of the pedagogical process, psychological and psychiatrical help, as well as in
making the work of Arts. The psychological teaching of the specialists of the mentioned directions
is mostly aimed at academic knowledge and is almost left behind the practical skills.

The aim of the article is to tackle the peculiarities of empathy manifestations among the
students of creative professions.

It has been shown that empathy has cathartic properties in the process of
psychological support and the perception of works of art. The fact that a certain level of
empathy belongs to the students of pedagogical university what is proven by empirical
research has been emphasized. But there are statistically significant differences in the
manifestation of empathy components among students of different pedagogical fields. It has
been proved, that the activity of psychologist-consultant is creatively determined.

Statistically significant correlation between intuitive channel of empathy and such
personal traits as conservatism — radicalism and practicality — imagination, rational channel
and emotional resistance has been shown. There is correlation between emotional channel of
empathy and such characteristics as sociability, sensitivity, trust and goodwill. It has been
found out, that the students of creative specialization differ from other students of
pedagogical training areas by more distinctive intuitive and emotional channels of empathy.

The results of mastering of the theoretical knowledge and practical analysis of
achievements argue to suggest empathy to be not only necessary but a very difficult skill for
educational and creative activities.

Key words: empathy, rational, emotional and intuitive channels of empathy, self-
image, self-imaginary, creative professions.
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NMPO MEXAHI3M METAKOTHITUBHOIO PO3BUTKY 3A16HOCTEN CTYAEHTIB B
MPOLLECI MATEMATUYHOI NIATOTOBKMU

Y cmammi  00cnidmyromeca  MexaHi3mu  po3eUmMKy  KOo2HimueHoz20 U
MemAaKo2HIMUBHO20  Mi3HABAALHO20 MPOCMOPY 8 MEMAx CYYacHo20 PO3YMIHHA
MO0O0esnto8aHHA PYHKYIOHANbHUX enacmusocmeli HelipoHHUX mepexc. lMepedbayaemoca, wo
8 HelipoHHIli cmpykmypi pedazyromoeca i 36epiearomeca obpa3u cmamuyHux noditi ma
MPOCMOopPo80O-4aco8UX OUHAMIYHUX cumyauill y 8u2aa0i ceMaHMUYHUX 38°A3Ki6 ma Mepeix.

Bus4yaromeca  MexaHismMu  (pOpMyBAHHA CeMaHMUYHUX 38°A3Ki8 | mepex, AKi
8i0meoprolome Yy MpPoueci MUCAEHHS «Xaomu4yHO» BUHUKaro4i obpasu U cumyauii. Aemop
8B8GM(AE, WO MEXAHIi3M 3QarnyCcKae HelUpPOHHA Mepexa 3 Xaomu4yHUMU HelipoHamu. Posb
XaomuyHuUx HelipoHie 3800uMbcA 00 8UOiNIeHHA NEBHO20 KOHMeKCMy 3 00HO020 CEMAHMUYHO20
38°A3Ky i 1020 KOHKameHauii 3 iHWuUM. Aemop obrpyHMosye 8UCHOBOK, W0 nodibHuli npouec y
OUHAMIYHUX CEMAHMUYHUX Mepexax npu3sodums 00 HecrnodisaHUX MPOCMOPOBO-YACOBUX
obpasis. [lpouec BUHUKHEHHA HeCcrnodiaHUX cmamu4Hux obpasie MoxcHa nos’sazamu 3
HABYAHHAM MEeMmMAaHABUYKAM, BUHUKHEHHA HecrnoldisaHUX Mpocmoposo-4acosux cumyauili
Mo8’a3yemoscA 3 MeXaHi3MoM MemanisHaHHA. [loAasa 8 npouyecax MucCneHHA enemeHmis
MemarnisHaHHA CMUMYSOE Mi3HA8AsbHY cucmemy ocobucmocmi 00 nNodanbwo20 Po38UMKY,
po3sumeky 30ibHocmel, NidsUWEHHA Mamemamu4yHOi ma rnpogeciliHoi Kyabmypu.
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Knarouoesi cnoea: KozHimusHull i memakozHimugHul npocmip, cmamuyHi i OUHAMIYHI
CeEMAaHMUYHI 38’A3KU, HelpOHHA Mepexca, Xaomu4yHuUl HelpoH.

MNoctaHoBKa npobnemu. [pobnema  ¢PopmyBaHHA  34ibHOCTEN
ocobucrocrTi B OCBITHbOMY npocTopi BULLLOI LUKOANMN, oyayum
MIXONCUMANIHAPHOKD, OAHOYAaCHO BWM3HAYAE HaAMNPAM pPO3BUTKY CUCTEMU
HenepepBHOi nNpodecinHoi 0cCBiITU. BMBYEHHA Uiei npobnemn 3 MeTOMO
AETaNbHOrO OCMWMC/IEHHA MeXaHi3My KOTHITUBHOFO W  METAKOrHITUBHOIO
PO3BUTKY 34i6HOCTEN 0COBUCTOCTI B KOHTEKCTI dyHAaMeHTaNi3aLii BULLOT OCBITU
3a6e3neuynTb AKICHUI CTPUOOK MaTeMaTMUYHOI Ta NPOdECIMHOT KYyNbTYypU i CTaHe
OAHIEID 3i CTpATEriyHUX CKNA[40BUX MOAEpHi3aLii maTemMaTUYHOI NigroTOBKKU B
CUCTEMI TPUCTYNEHEBOIT BULLLOT OCBITW.

CTaHOBUTbL iHTEpeCc BWM3HAYEHHA 0CODAMBOCTEM MEXaHiI3MIB PO3BUTKY
KOTHITUBHUX | METaKOrHITUBHUX 3A4ibHocTen. JlocnigyKeHHAs mexaHi3mis
KOHCTPYHOBAHHA KOTHITUBHOIO M METAKOrHWUTUBHOIO Mi3HaBa/IbHOrO NPOCTOPY
npoBeAeHO B MeXaxX Cy4aCHUX MOornagis i3 moaentoBaHHA (PYHKULIOHA/NbHUX
B/IaCTUBOCTEN HEMPOHHUX Mepex. Ua iHdopmauia fo3BOAUTL BiANOBICTM Ha
NMUTAHHA NPO HaNPAMM, NPUHUMNU POPMYBAHHSA, XaPAKTEPUCTUKN KOTHITUBHMUX i
METAKOrHITUBHUX PYHKLiM MUCNEHHA Ta PO3BUTKY 34ibHocTen ocobucTocTi B
npoueci MaTeMaTUYHOI NiATOTOBKMU B CUCTEMI BMLLOT OCBITW.

AHani3 aktyanbHux pocnigKeHb. Cy4yaCHOK NapPaguUrmold CUCTEMMU
OCBITM € KOMMETEeHTHICHMW niaxia A0 HaBYaHHA, AKUMA 34aTHUW BUPILLNTH
3aBAAHHA 3 PO3BUTKY 34ibHOCTEN ocobucTocTi: 3aibHOCTEel A0 NPOAYKTUBHOI
AIANBHOCTI B Cy4aCHOMY CyCNiNbCTBi, 34aTHOCTI A0 «MeTa3HaHHA» AK 34aTHOCTI
A0 BWKOPWUCTAHHA HAKOMWYEHMX 3HaHb ANA NpuABGaHHA HOBMX 3HaHb, |,
BiANOBiAHO, 34aTHOCTI A0 iIHHOBALMHOI AianbHOocTi [13, 154].

OnybnikoBaHo 6arato pobiT i3 AochnigeHHA GYHKUIA | mMexaHi3miB
KOFHITUBHUX  34iOHOCTEN, aBTOPU SKMX  MPOMNOHYIOTb  Pi3Hi  moaeni
OYHKUiOHYBAaHHA HEMPOHHUX MEPENK LUTYYHOrO iIHTENEKTY M HEMPOHHUX MepeXK
GionoriuHnx cucrem [1, 99; 6, 28; 7; 12]. Ix aBTOpU MPOMOHYIOTb HEMPOHHI
MepeXeBi MoAeNi KOTHITMBHUX YHKLUiIN, MoAeni CEMaHTUYHUX MepeK, AKi
BiATBOPIOIOTb 06pa3n AMHAMIYHUMX | CTaTUYHMX iIHGOPMaALiMHNX NOTOKIB. Y cuny
HaA3BUYANHOI CKNaQHOoCTI $YHKLUIOHYBaHHA HEMPOHHNX Mepex,
BiANOBIAANbHUX 32 NPOLECUM MUCAEHHA, Y UUX MOAENAXx obroBopeHoO OKpemi
acneKkTi poboTn HEMPOHHUX mepek. Y poboTi [7] 3aiicHeHO ornsg moaenemn
HEMPOHIB | HEMPOHHUX apXiTeKTyp. Pe3ynbTaTu BBEAEHHA B MEpPENKEBI
CTPYKTYPU XaOTUYHUX HEMPOHIB AUCKYTYIOTbCA B poboTax [2; 14].

Mo»KAMBOCTI PO3YMOBOI AisiIbHOCTI, 34i6HOCTI ocobucTocTi BigobpaxkatoTb
XapPaKTEPUCTUKM  Mi3HAaBa/bHOrO  MPOCTOPY  OCOBUCTOCTi,  BWM3HAYEHOrO
KOTHITUBHUM i METAKOrHITUBHMM noTeHuUianom. [lJoBeaeHo, WO BAOCKOHANEHHSA
KOTHITUBHMX MPOLECIB Nif, Yac NOCTIMHOI NIaHOMIPHOI HaBYa/IbHOI AiANbHOCTI €
MOX/IMBMM, WO B pe3y/bTaTi HaBY4a/IbHOrO NpoLecy NiABULLYETbLCA ePEKTUBHICTb
KOTHITUBHOrO MOTeHUjany pPO3yMOBOI AianbHOCTI, BignoBigHO, 34ibHocTeMn
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ocobuctocti [9; 4, 183; 5, 74]. Y poboti [3, 150] BM3Ha4yeHO 0COBAMUBOCTI
CTPYKTYPHUX KOMMOHEHTIB MEXaHi3My pPO3BUTKY KOTHITUBHUX 34ibHOCTEN
CTYAEHTIB Y CUCTEMI HernepepBHOI MaTeMATUYHOI OCBITW.

MeTtolo cTatTi € ncuxonoro-negaroriyHe BUCBITAEHHA npobaemu
BM3HAYEHHA  MEXaHi3My KOMHITUBHOIO W  METAKOTHITUBHOINO  PO3BUTKY
3pibHoCcTEN CTyaeHTiB Ha 6a30BOMYy MaTeMaTUYHOMY pPiBHI BULLOI OCBITH,
OOCNIAXEHHA KOTHITUBHUX | METAKOTHITUBHUX (YHKLIA MUCNEHHA B MeXax
CYYaCHMX MiaxoAis 40 MOAYNHOBAHHA HEMPOHHOI MeperKeBoi CUCTEMM.

Metogom p[oOCHigXXeHHA € CUCTeMHUM nigxia i3 enemeHTamu
CTPYKTYPHOrO aHanisy A0 MOAENOBAHHA HEMPOHHUX CEMAHTUYHUX MEepeXK
KOFHITUBHUX | METAKOTHITUBHMX PYHKLIN, AKi BiATBOPIOOTb 06pa3n AMHAMIYHUX
i CTaTUYHUX IHPOPMALLIMHMX NOTOKIB.

Buknag, OCHOBHOro martepiany. Y KOHTEKCTi KOrHiTUBHOro nigxoay Ao
PO3BUTKY OCOBUCTOCTi BBOAUTHCA MOHATTA KOrHITUBHOI CMCTEMM OCOBUCTOCTI.
CyKynHiCTb BNIaCTMBOCTEM LJEI CUCTEMM, WO MNPOABAAIOTLCA Yy npoueci ii
GYHKUiOHYBaHHSA, TPAKTYETbCA AK Ni3HaBanbHi 34ibHocTi ocobuctocTi. Y
Ni3HaBa/bHIN cuUCTeMi AitoTb PYHKUiOHANbHI M onepauiiHi mexaHiamu. [Ana
PO3BUTKY onepaLinHMX MexaHi3miB NoTpibeH neBHWUI piBeHb PYHKLIOHANbHOrO
PO3BUTKY. Y CBOK 4Yepry pPO3BUTOK OMepauimHUX MEXaHi3MiB nepeBoguTb Yy
HoBY a3y po3BUTKY OYHKLIOHANbHI  MexaHi3mMu, WO NiaABULWLYE  iX
moxnmsocTi [8, 19-20].

®PYHKUiOHYBAHHA TaKOi CKNagHOI CUCTEMM MoAArae Ak y 3abesneyeHHi,
TaK i B camoperynauii KorHitTmeHoro npouecy. [Jo He4aBHbOro 4Yacy BBaXKau,
O PO/Sb KOTHITUBHUX MPOLECIB MONAra€E TiNbKM B nepepobui iHdopmalii.
CyyacHuMi nornAag, Ha ni3HaBasIbHMM NPOLEC 3a3HAYAE B HbOMY Ba*K/MBY POJb
NPOLECiB CAMOKOHTPOO M CaMOPEry/ItoBaHHSA — METaKOTrHITUBHMX MPOLLECIB.
BinbwicTtb nNcuMxonoriB BUCAOBAKOWTb AYMKY, WO KOTHITUBHI npouecu
BiANOBIiAANbHI 33  Mi3HABa/ibHWUMA  NpPoOUEC, MEeTaKOrHITUBHI  npouecu
00OyMOBNIOIOTb 3[aTHICTb «MEPErnaaaTM» M «BiACTEXYBATU» Xif, KOTHITUBHOI
AianbHOCTI. ABTOP OAHIEl 3i cTaTel i3 METAKOTHITUBHOI MCMXOOrii BU3HAYaE
METAKOTHITUBHI NPOoLECcH AK «NpoLecChbl, KOTOpble HAaNpaB/eHbl HA KOHTPOb U
perynsuuio nosHaHma» [13, 153].

MeTani3HaHHA 34INCHIOETbCA B AEKINbKOX Hanpamax. Ha Haw nornag,
rONOBHUMM €: GOPMYBAHHA 3HAHHA MPO BAACHI MOXIMBOCTI M 0BMEXKEHICTb
CBOro nNi3HaBaNbHOrO Pecypcy i KOHTPOb BAACHOI iIHTENEKTYabHOI AiANAbHOCTI.
KoHTponb MOXKe o6yTH 3abe3neyeHumn TiNbKMU «cobCTBEHHbIMM
WHTENNEKTYyasIbHbIMN, paHee npuobpeTeHHbIMM, cnocobHocTAMM
NNaHUPOBAHUA AeATEeNbHOCTU (ULenu), onpeaeneHuna cpencts AOCTUMKEHUA
(uenun) n nochepoBaTeNbHOCTM COOBCTBEHHbIX AeUCTBUIAY [8, 155].

Mi3HaBaNbHMI NPOCTIP 0COBUCTOCTI — NPOCTIP KOTHITUBHUX i METAKOTHITUB-
HUX PYHKLiM nam’aTi. Byaemo po3rnagaT opraHisaLito LbOro NpocTopy 3 No3nLin
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HEMPOHHOI MapaguMrmuM NobygoBM  MEpPEXKHOI CUCTEMM, fIKa XapaKTepHa
CTPYKTypam HEpPBOBOI CUCTEMMU, LLLO MICTUTb HEMPOHU (HEPBOBI KNITUHN).

Y cuny 6araTtomofanbHOCTI KaHaniB OTPUMMAHHA iHPopmMauji HEeMPOHHI
MEpPEXKi XapaKTepusylTbCsa napanenbHo o06pobKkoto iHbopmauii B pi3HMX
eflemeHTax mepexi. KoxeH ceHCopHUI KaHan Popmye NOTiK iHhopmaLlii, AKMN,
BCTYMalouM B MepexeBy cUCTeMy, napanenbHo obpobnserbca. Bigomo [11], wo
«C/NIOXKHOCTb NpeaBapuTeNlbHOM 00pPabOTKM B pasHbIX CEHCOpPax Yy 4YenoBeKa
pa3nnyHa. Hanbonee npocton sasnsetca obpaboTka MHbOpMaLUM OT NOBEpPX-
HOCTU KOXMW, CnoXHee — o0bpaboTKka cnyxoBoM WMHGOPMALUK, elle CNOoXKHee —
06paboTka 3pmTENbHOM MHPOPMALMKN B ceT4aTKe». Po3napanentoBaHHA NOTOKIB
BiZINOBIAAE ONTUMI3aLLT 1 NiABULLEHHIO SKOCTi 06p0bKM iHOopMalLlil.

HelpoHHi meperki Biapi3HAOTbCA acoLiaTUBHICTIO, BiAHOBAKOBAHHAM
uinoro obpasy npegmeta 3a Moro ¢parmeHTamu. KorHiTMBHI GyHKUii nam’aTi
ob’egHaHi B cuctemy, fAKa «peparye» iHpopmauilo, WO HaAXoAUTb 3a
NPUHUMNOM acoLjiaLii, KOPOTKOYACHMX i AOBroTpmsBanux, 6inbw abo meHwWw
CTIMKMX acoLljialii 3a CYMIiXKHIcTIO, NoAibHICTIO, KOHTPACTOM, TMMYaCOBOH i
npocTopoBoto 6M3bKicTHO. Mcnuxonoro-neaaroriyHe CniBTOBapMCTBO BUCIOBOE
AYMKY MpO Te, WO «acouiaTMBHaA Nam’aTb € cybcTpatom BCiX TBOPYMX
3aibHocTert ntoauHn» [11]. Y cuny BNacTMBOCTI acoLiaTUBHOCTI A0OBroTpuBana
nam’aTb «peparye», «o4vyullae» Big noBTopiB iHPopmauito, WO Haginwna.
BnactmBicTb acouiaTMBHOCTI BaXK/MBa Npu 06pobui «HeYiTKoI» iHpopmalLii, npu
po3ni3HaHHiI 06pa3y 3a okpemmum GparmeHTOM.

HenpoHHi mepei XapaKTepu3yloTbCA aAanTUBHICTIO: MepeXa MOXKe
BMAO3MIHIOBATU CBOK CTPYKTYPY, NPUCTOCOBYE 1Il 4O BMKOHAHHA KOHKPETHOI
3apa4i. BUBYaOUM KOTHITUBHUI NpOCTip HEMPOHHOI mepexi, asTop [10, 15]
Bif;3HAYa€ €AHICTb CTIMKOCTI M MIHAMBOCTI CUCTEMW, A PeaKLilo CUCTEMM Ha
30BHIWIHE AXepeno npeacrtaBaAe TaKMM 4UYMHOM. B3aemogia cuctemun 3
AXXepenom MPOEKTYETbCA Ha BCi €leMeHTU MepeXi TaK, WO B KOXHOMY
eNeMeHTi BifAobOparka€eTbCs CYKYMHICTIO Npoekuin B3aemogji. Cranuit craH
CUCTEMU NOPYLIYETbCA, MNOYMHAETLCA npouec onTumisauii cuctemun. Y
pe3ynbTati enemeHTM cuctemu abo BigHOBAOWOTL nonepeaHin cTaH, abo
nepexoasTb Y HOBUM CTiMKMA cTaH. Cuctema nepebyaoBYETbCS, 3HAXoAs4M
HOBWUIM CTaH, BiAMNOBIAHO, PO3WMPIOETLCA ii KOrHITUBHUIM NPOCTIP: HEMPOHHA
CUCTeMa afanTyBasnacA A0 HOBMX YyMOB. [MHamiKa mepeXki BM3HAYAETLCA
npaBK/IaMKM 3MiHW CTaHiIB il enemeHTiB (HEeMPOHIB) i popmyBaHHA iX 3B'A3KiB.

OnAa peTanbHOro BMBYEHHA MeXaHi3MmiB GOPMYyBaHHA I PO3BUTKY
KOTHITUBHUX | METAKOTHITUBHMX 34i6HOCTEN ocobucTocTi HEObXiAHO 3BEPHYTUCA
[0 CTPYKTYpM [AOBroTpuBanoi nam’sTi KOrHITMBHOro npoctopy. HenpoHHa
Meperka KOrHITMBHOMO NPOCTOpY NPeACTaBAAETLCA KiIbKOMA NiacMcTeMamm, AKi
TicCHO noB’sA3aHi Mixk coboto, ane PyHKLUiOHAaNbHO PO3pi3HAOTLCA. Po3rnsHemo
MOAEeNb [AO0BroTpMBanoi nam’aTi y BUrAAA4i ABOKOMMOHEHTHOI CTPYKTYpW,
cbopmoBaHOi ABOMa NigMeperkamn, B OAHIN i3 AKUX 36epiratoTbca 0bpasm
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noAin, B iHWIN — obpa3n noair 3i 3B’A3KAMW MK HUMM Yy BUTAAAI LIANX
CUTyaUil. Y KOXKHIM CTPYKTYpi peanisytoTbca npouecu: obpobKa i 36epiraHHs
iHbopMmaLii. PYHKLIOHYBaHHA KOXHOI niamepexi BiabyBaeTbCca 33 NPUHLMUNOM
acouiaTMBHOro po3ni3HaHHA obpasy [7].

Y HeWpoHHi mepexi obpobKa Ta 36epiraHHs iHdopmauii y Buraagi
Habopy o0bpasiBs dopmMye «CNOBHUKM» 0OpasiB noait pegaroBaHUX BXiAHUX
noTokiB [11]. Hexan Ha BXia mepexKi HaaxoAUTb CUTHaA, BiANOBIAHWIA NEBHOMY
obpasy. Mixx HelipoHamMM mMeperKi BCTAaHOBAKOOTLCA 3B’A3KM, AKI BiANOBIAAOTb
ubomy 06pa3sy. MNpu NOBTOPHIN NoAayi HEMPOHU MEPEXKi CNPUMMYTb CUTHAN Y
BMrNALi TOro camoro obpasy, ane BCTaHOBAEHi 3B'A3KM, iX Barn, 6aratopasoso
nocunATbcA. BubOyAaoOBYETbCA CEMAHTUMUYHWMIA 3B’A30K, WO XapaKTepPU3YETbCA
NeBHUM MNOTeHUialOM aKTuBauii. [ns BnbyayBaHOro 3B’A3Ky nopir akTusawii
3HUXKYETbCA. TOMY, AKWO Ha BXiA Mepexi Haginge TPOXW 3MIHEHWM curHan,
BiAHOBNIOETbCA 6aratopasoBo MNOBTOPEHMN 06pa3. AKWO Ha BXxig mepexi
Hadingae CUAbHO 3MIHEHWI CUTHAA, TO B pe3y/bTaTi acoLiaTUBHOCTI HEMPOHHOI
Mepexi 3'ABUTbCA He TiNbKM «3anam’aToBaHuUM» o06pa3, ane ¥ AeKinbka
«NOMMUAKOBUX» 00pasiB. BUbyaoBytOTbCA CEMAHTUYHI 3B’A3KU ONA KOXKHOIO 3
HUX i3 PI3HUMWU Baramu, i3 PiSHUMKM NOTEHLialaMMN aKTUBALil. TAKUM YMHOM, Y
AOBroTpMBany nam’aTb AOAAETbCA HOBa iHPOPMaALiA, KOTHITUBHMA NPOCTip
PO3LUNPIOETLCA, NiABULLYETLCA KOTHITUBHUIM NOTEHLLIAN CTPYKTYPW.

YncneHHi cemaHTUYHi 3B’A3KM 06pasiB  noAdin  nepennitaroTbes,
YTBOPHOIOYM PIBHEBY CTPYKTYPY, NobyaoBaHy 3a iepapxiyHum npuHumnom. o
NeBHOro pPiBHA HaneXaTb CeMaHTMYHi 3B’A3KM 06pa3iB, WO MaloTb 3arajbHy
03HaKy. binbll BUCOKMI piBEHb MICTUTb CEMAHTUYHI 3B’A3KM KOHCTPYKTY NPaBuA
AnA obpasiB b6inbll HM3bKOro piBHA. MoXHa NOMITUTM, WO HENPOHHa
nigmepexa o6pa3iB MoAi XapaKTepU3YETbCA fAK «CTAaTUYHE» PISHOMAHITTA,
OCKIi/IbKM € «CIOBHMKOM» 06pa3sis noAin.

BaraTopiBHEBa KOHCTPYKLiAa «CnoBHWKa» 06pasiB  noain nesBHOI
AVCUMNNIHX aHaNoriYHa aKciomaTuuHiM nobyaosi Teopii 1 BigobpaxKae Buuly
dopmMy opraHizauii 3HaHHA. HWXKYMIA piBEHb — pPiBEHb OCHOBHWUX MOHATD,
06pasiB, cMMBONIB; HiNbLL BUCOKUI pPiBEHb — PiBEHb BiAHOCUMH MiXK MOHATTAMMU,
MOB CMMBO/1iB; HACTYMHUMN piBEHb — PiBEHb 00’EKTIB, BU3HAYEHUX Yepe3 NpPocCTi,
WO 3HAXO4ATbCA HA HUXKUYMX PIBHAX; .... ; Haropi Ui€l nipamign 3Haxo4ATbCA
PiBHI NpoueAypHOro m GyHKLIOHANbHOIO 3HAHHA.

Y HEMPOHHI mepexki 06pobKu i 36epiraHHA 0bpasiB noai 3i 38’A3Kamu y
BUTNAAI LiAMX cuTyauin 36epiraeTbca peaaroBaHa iHGopmalLis Npo NpocTopoBO-
yacoBi 3B’A3KK nogaini. Tomy 36eperkeHa iHbopMaLLia MAE 03HAKMU HaNIEKHOCTI
«ANHAMIYHOMY» pi3HOMaHITTIO. CeMaHTU4YHi 3B’A3KM LUi€i cucTeMu MicTATb
iHbopmaLjito nNpo NpPoCTOpoBO-4acoBi 3B’A3KM noAdin. PeparyBaHHA Ta
36epiraHHA NPOCTOPOBO-4acoBOI iHGOpPMaLLi NPO NoAito, WO HaaXoAUTb Y L0
CMUCTEMY, MPOAHANI3YEMO B KOHTEKCTI CTPYKTYPHO-GYHKLIOHAAbHOrO Nigxoay Ao
GYHKLUIOHYBAaHHA HEMPOHHOI MepeXKi. Y NeBHUN MOMEHT Yy CUCTEMY HaAXoAWUTb
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npocTtopoBuit 06pa3 BXigHOro curHany. Y mepei BCTaHOBAIOIOTLCA 3B’ A3KM, AKi
BiANoOBiAalOTb UbOMYy 06pa3y. BubyaoByeTbcA CeMaHTUYHMMA 3B’A30K, U0
XapaKTepU3YETbCA NEBHMM NOTEHLLIAIOM aKTUBALLI.

Y HacCTynHWUA MOMEHT YCTAHOB/IOETbCA CEMAHTUYHMIN 3B’A30K 3i CBOIM
noTeHLia oM aKTUBaAL,i, WO BiANOBIAAE HAacTynHOMy 0bpasy, afie 04HO3HAYHO
nos’s3aHui i3 nonepegHim. PopmyeTbCcs BNOPAAKOBaHA NOCAIA0BHICTb 06pasiB
noai, GopmyeTbcA CeMaHTMYHA Mepe’ka, sKa BiANOBIAAE NPOCTOPOBO-
4yacoBOMy curHany. [lpyM NOBTOPHIM NOABI CUrHANY CUCTEMA aKTMBI3YE
BMOyAyBaHY CEMaHTMUYHY MeperKy, NpMyomy 3B'A3KM B LM mepexi, ix Baru,
6araTtopa3oBo NOCUNATLCA. AKWO Ha BXig Takoi CUCTEMM Hadinge CUAbHO
3MiHEHMI NPOCTOPOBO-4acoBuiA 06pas, To B CUAY acOLLiIaTUBHOCTI B HEMPOHHIM
Mmepexi BUOYOOBYETbCA He TiIbKM 06pa3 «3anam’sToBaHOI» cCUTyauii, ane 1
KinbKa 06pasiB cutyauin — «xmumep». CemMaHTUYHI mepexki 06pasiB KOXKHOI
CUTyauil MatoTb Pi3HI Barn, pisHi NoTeHWiann akTuBauili. YUMCNEeHHI CeMaHTUYHI
MepeXi, AKi BiATBOPIOIOTb NPOCTOPOBO-4acoBi 06pasun noain, y «aAnHamiyHomy
PiI3HOMAHITTI» nNepenniTaloTbCsA, YTBOPKOOYM  AMHAMIYHY HaraTopiBHEBY
IEpAPXiYHY CTPYKTYpPY 3 O3HAKaMM reTepapxiyHOCTi.

Hac uikaBnsaTb mexaHi3MW MUCNEHHA, BiANOBiAaNbHI 33 pPO3B’A3aHHA
33434, aNropuTMKM AKMX HE MICTATbCA B AO0BroTpuBasnii nam’ati. MNMpuknagom
TaKMX MNpoueciB MoXyTb OyTM npouecu, wo 3abesnedytoTb camoperynaito
AisNbHOCTI ocobucTocTi: BUMPOOGAEHHA TaKTWUKKM | cTpaTerii, OLiHKY BAACHOI
IHTEeNeKTyanbHOi AianbHocTi. IcHye 6arato mopgenen mexaHiamie nobyaoswu
AVHAMIYHUX [iHTeneKktyanbHuUx anroputmis [2, 58]. CKopuctaemoca igesmm,
3aK/laleHUMM B MoAeNlb XaoTUYHoT mepeki Aiixapwm (K. Aihara) [2, 58].

OcTaHHIM 4Yacom 3’ABNALOTLCA POBOTM, ABTOPM AKUX MOKA3ylTb, WO
CKIafHi BIONOriYHi CUCTEMN HEMOMKAINBO OMMUCATM Yepe3 HeMepepBHi XaOTUYHI
3MiHM napameTpiB TakMx cuctem y ¢as3oBomy MpoCTopi cTaHiB. [loaibHa
AVHAMIKa XapaKTepHa AnA HEeUWPOHHUX MepeX MO3KYy Ta iX eNleMeHTiB —
HEeMpoHiB. PobuUTbCA BUCHOBOK, WO €/IeMEHTU TaKoi CUCTEMM, AK i cama
CUCTEMA, 3HAXOAATLCA B MOCTIMHOMY AMHAMIYHOMY Xaoci, iXx byab-aka ¢pas3osa
TPaEKTOpPIA HENOBTOPHA. Y mMmeXax Uiei napaaurmu [6, 29] 36yaoBaHO moaenb
XaOTUYHOrO HEWpoHa, AKUK bHe3nepepBHO 3MIHIOE KOHOIrypaLjito CBOEi
aKTUBHOCTI. lOro akTMBHICTb XxaoTW4Ha, ane obmexeHa. Y pa3oBomy npocTopi B
CUCTEMI KOOPAMHAT: «BE/IMYMHA NOTEHLiany aKkTMBaLii» — «WBWUAKICTb MOro
3MiHM», CTAaHU HEMPOHA 3HaAX0AATbCA B 0OMeXKeHin obnacTi, KBasiaTTpakTopi. Y
MeXKax Teopii Xxaocy pyx HenpoHa B neBHOMYy 06cA3i pa3oBoro npocropy
TPAKTYETbCA AK CAMOOpPraHi3aLia B Mexxax KBa3iaTtTpakTtopa [6, 30].

Mopgenb XxaoTU4HOI Mmepexi Axapn — moaenb HEMPOHHOI acoLiaTUBHOI
MepeKi 3 A0AaBaHHAM XaOTUYHUX HEMPOHiB. Y Ui moAeni XaoTU4Hi W
HEXAOTUYHI HEMPOHWU BIAPI3HAIOTbCA 3HAYEHHAMM MapamMeTpiB 3aracaHHA
3B’A3KIB i CUAM MPUrHIYEHHA aKTUBHOCTI HEWPOHiB (pedpaKTepHicTio). Ponb
XaOTUYHUX HENPOHIB 3BOANTLCA 4O BUAINIEHHSA NEBHOIO KOHTEKCTY (NaHKM, Wwo
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Hece MEeBHWUIN CEHC, YW aANropuUTM) 3 OAHOr0 CEeMAHTUYHOro 3B’A3KYy i 1Oro
KOHKaTeHau,ji (34enneHHn) 3 iHWKMM ceMaHTMYHMM 3B’A3KoM. MoaibHMin npouec
3i CTaTUYHMMWU CEMAHTUYHMMKM 3B’A3KAaMKM NPU3BOAUTL A0 CEMAHTUYHMX
3B’A3KiB, L0 BiATBOPIOIOTb HOBI 06pa3un NoAil, AKi He MOXKYTb 6yTM cpopMOBaHi
33 3aKOHAaMM acoLiaTUBHOCTI M a4anTUBHOCTI MPOLLECiB MUCNEHHA.

Po3rnaHemo AMHaMIYHi CEMaHTUYHI MepeXKi, Wo BiATBOPIOOTL 06pa3mn
NPOCTOPOBO-4YacoOBUX NOAiN. Hexal XaOTMUYHI HEMPOHM MepeXKi 3HAX0AATbCA Y
BUTNALI OKPEMUX eNneMeHTIiB abo KnactepHux o6’eaHaHb. BOHU reHepytoTb He
TIIbKN  KOHTEKCTU J1AaHOK MNEeBHOI CeMaHTUYHOI MepeXi 3 nogasbluoto
KOHKaTEHALEl B iHWY MepeXy, ane i BNAMBAOTb Ha Mepexi Tak, wob
3MiHlOBanacsa abo NeBHMM YMHOM KOPEKTyBasacs NOCAiA0BHICTb CEMAaHTUYHUX
3B’A3KiB NPOCTOPOBO-4acoBOi Noaii. Y pe3ynbtati Moxe 3'ABUTUCA CEMAHTMYHA
3B’sI3Ka-MepeXKa, WO BiATBOPIOE HOBY AMHAMIYHY Noaito.

Josrotpusana nam’aTb NMOMOBHIOETLCA HOBOIO iHbopmaLieto
AMHAMIYHOrO XapaKTepy, MexaHi3am ¢opmMyBaHHA fAKOi Ma€e B cobi npuHUMnu
nobyaoBM XaOTUMYHMX CUCTEM, WO CAMOOPraHi3ylTbCA. TakKMM UYMHOM, Y
pe3ynbTaTax npouecy  MMUCNEHHA MOXHa BiA3HAYUTK enemeHTu
HenepeabayyBaHocTi. [AWHaMiYHWIA XxapaKTep iHPopmalii 3 enemeHTamm
Henepeaba4vyBaHOCTI B AOBroTPMBaiA Nnam’aTi Haga€e Ni3HaBabHOMY NpoLecy
0COBMCTOCTI  O3HAKM  METAKOTNHITMBHOI  AiAanbHOCTi. Y  CcTaTU4YHOMY
iHbopmauinHoMy noToui, 36epexeHomMy B [AOBroTpuBanih nam'ati Ak
«CNOBHMK» 3HAHb, BN/IMB XaOTUYHUX TEHAEHLUIN Npu3BoAUTb 40 GOPMYyBaHHSA
METaHABUYOK MMUCNeHHA. [lpouec BWHWUKHEHHA HeCnoAiBaHUX CTAaTUYHUX
o6pasiB NpM3BOAUTb A0 HAaBYAaHHA MeTaHAaBMYKAM, BUHMKHEHHA HecnoiBaHUX
NPOCTOPOBO-4YaCOBMX CUTYaLLi NOB’A3aHO 3 MEXaHi3MOM MeTani3HaHHA.

BUCHOBKM Ta NepcneKTMBM NOAANbLUMX HAYKOBUX PO3BiAOK. [loABa B
npouecax MUC/IIEHHA eNleMEHTIB MeTani3HaHHA CTUMYAOE Ni3HABAa/IbHY CUCTEMY
0cobucToCcTi 40 NOAANbLIOrO PO3BUTKY, PO3BUTKY 34i6HOCTEN, NiaBULLEHHA
MAaTEMATUYHOI Ta NPOPECINHOI KyNbTypW.

[Ons CTBOPEHHA CUCTEMMU CMPUATIMBUX YMOB A/1A PO3BUTKY 3aibHOCTEN
ocobuctocti HeobxigHO [AeTaNbHO BMBUYMTM  KOTHITUBHI M METaKOTHITUBHI
MEXaHi3MWN O0BroTpMBasioi Nam’sTi. HelMpomeperkeBa KOHUENLiA Ni3HaBa/bHOroO
npouecy HabnuXKae A0 PO3YMIHHA MPUPOAM | OpraHisauii TakMX MeXaHi3miB.
IHTepeC CTAHOBWUTb BM/MB MEXaHI3MYy XAOTUYHOCTI AMHaMIYHUX NpPOLECiB
MUWCNEHHA Ha TaKi CKNaAoBi 34ibHOoCTe 0cOBUCTOCTI, AIK KPeaTMUBHICTb, 3A4aTHICTb
[0 HaBYaAHHA, IHTENEKT.
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PE3IOME

EmenbaHoBa TatbAHa. O mMexaHM3Me METaKOrHUTMBHONO pPas3BMTMA cnocobHocTen
CTYAEHTOB B NpoL,ecce maTeMaTU4eCcKoM NOATOTOBKM.

B cmamee  uccnedyromca  MeXQHU3Mbl  pPA38UMUSA  KO2HUMUBHO20 U
MemaKo2HUMUBHO20 [03HOBAMENbHO20 [POCMPAHCMBA 68 PAMKAX CO8PEeMeHHO20
MOHUMQHUA ~ MOOenUPOBAHUA  (PYHKUUOHAAbHLIX  ceolicme  HelipoHHbIx  cemeli.
lMpednonazaemcsa, Ymo 8 HelipoHHOU cmpyKkmype pedakmupyromca U COXpaHaomca obpasel
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cmamuyecKkux cobbimuli U MPOCMpPAHCMBEHHO-8pPeMeHHbIX OUHAMUYECKUX cumyayuli 8 sude
cemaHmu4eckux ceaseli u cemedi.

N3yyeH mexaHU3m popmMupoBaHUA CeMaHmMuYeckKux cesaseli u cemel, Komopsie
80CIPOU3800AM 8 MpPOYECcce MblWAEHUA «XA0Mu4YeCcKu» 803HUKarowue obpassl u cumyayuu.
Asmop nosnazaem, 4Ymo MexXaHU3M 3arnyckaem HelUpOHHAs cemos C Xaomu4yecKumu
HelipoHamu. Ponb xaomu4vecKux HelipoHO8 ceo0umcA K 8bidesneHuo onpeodeneHHo20
KOHmMeKkcma u3 00HolU cemaHmuueckoll c€eA3U U e20 KOHKameHauyuu c Opyeol. Aemop
obocHosbisaem 861800, Ymo no0obHbIl npoyecc 8 OUHAMUYECKUX CEMAHMUYECKUX cemsx
npueodum K  HEOMUOGHHbIM  MPOCMPAHCMBEHHO-8peMeHHbIM — 0bpazam.  [Ipouyecc
B03HUKHOBEHUA HEOMHCUOAHHbIX cmamu4yecKux o0bpa3os8 MOMHO c8d3amb ¢ obydyeHuem
MemaHaB8bIKaM, 803HUKHOBEHUE HEOHUOAHHbIX MPOCMPAHCMBEHHO-8PEMEHHbIX cumyayuli
ceA3blsaemca C MEeXaHU3MOM Memarno3HaHus. [loseneHue 6 npouyeccax MblusaeHuUs
3/71eMeHmo8 Memano3HaHuUAs cmumyaupyem Mo3HA8AMesAbHy0 cucmemy AUYHOCMU K
danbHeliwemy passumuro, pa3sumuro crnocobHocmeli, nossiweHUO mamemamu4deckoli u
npogeccuoHanbHOU Kynemypel.

Knwuesblie cnoea: KozHUMUBHOE U  MeMAKO2HUMUBHOE  MPOCMPAHCMEO,
cmamu4ecKkue U OUHAMUYeCcKue Cc8A3U, HelipOHHaA cems, Xaomu4Hblli HelpoH.

SUMMARY

Emelyanova Tatyana. About the mechanism of metacognitive development of
abilities of the students in the process of mathematical preparation.

Active approach to the cognitive process provides the conditions of cognitive
development, cognitive development of the abilities. The article is dedicated to the problem of
development of mathematical abilities of students of technical profile in the modern university. It
is noted that detailed understanding of the mechanism of cognitive and metacognitive
development of students’ abilities in the context of increasing mathematical and professional
culture is on a par with the strategic components of modernization of the mathematical
education in the three-stage system of higher education. The article explores the mechanisms of
constructing cognitive and metacognitive space in accordance with modern views of modeling of
the functional properties of neural networks. The obtained information will help to answer the
question about the mechanisms of information storage and access in the processes of thinking.

The approach to the analysis of complex mechanisms of thinking process, when a neural
network is represented by a two-component structure, is grounded. Static image in the form of
semantic relations of static images is stored in a static neural structure. Spatio-temporal images
in the form of semantic networks of dynamic situations are stored in dynamic neural structure.
The mechanism of the formation of static and dynamic semantic networks, in which images and
situations in the process of thinking arise chaotically, is studied. The author believes that neural
network with chaotic neurons triggers the appearance of chaotic images in the process of
thinking. In this model, chaotic and not chaotic neurons have different parameters of interaction
and “refractaire”. The role of chaotic neurons is reduced to the choice part of the semantic
communications and to the merger with other semantic communication. The author concludes
that such a process in dynamic semantic networks leads to unexpected spatio-temporal images.
The process of the emergence of unexpected static images can be represented as the
development of meta-skills; the emergence of the spatio-temporal situations can be linked to the
mechanism of metacognition.

The arguments point to the existence in thinking of the mechanism of metacognition,
when the unexpected images, new algorithms for solving the problem, the strategy and the
tactics of the behavior are formed. The emergence of thinking processes with elements of
metacognition stimulates cognitive system of the individual to further development of skills
and enhance mathematical and professional culture.
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Key words: cognitive and metacognitive space, static and dynamic links, neural
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EKCMEPUMEHTA/IbHA BEPU®IKALLIA EQEKTUBHOCTI TEXHONOTII
KOHTEKCTHOIo HAB4AHHA B OCBITHbOMY MPOLLECI BH3

Memoto nodaHoi cmammi € 8uc8imaeHHA MeXaHI3MI8 eKcriepumeHmarbHoI sepudikauii
egheKmusHoCmi  MexHoMo2ii KOHMEeKCMHO020 HABYAHHA 8 O0c8imHboMy npoueci BH3.
HocnioxweHHa nepedbayae  BUKOPUCMAHHA  CUCMEMU  MeopemuyHuUx i  emmripuvyHuUx
0ocniOHUUbKUX Memodie. Po3Kpumo 302as7bHY 7102iKy —eKkcriepumeHmasbHoi  pobomu,
CNPAMOBAHOI Ha 008e0eHHA [MomeHyiany mexHoA02ii KOHMEeKCMHo20 HABYaHHA W 000
hOpMYBAHHA peghaeKCUBHUX KOHCMpPYKmMis malibymHbo2o nedazoea. BionogioHo 0o Kpumepiie
ma MOKa3HUKi8 iXx cgpopmosaHocmi rnpedcmasneHo OiazHocmuy4Hull iHcmpymeHmapil 008
BU3HOYEHHA piBHA cghopmMmosaHOCMi peaeKcusHoi KomnemeHmHoOCcmi, MomuseauyiliHoi,
cMucnoeoi, cyb’ekmHoi cehepu malibymHbo2o nedazoza. Ceped nepcrieKmus noodanbuiux
HayKoBUX PO38I0OK BU3HAYEHO rMpe3eHmauyito pe3ysbmamie 0iaeHOCMUKU pieHA cghopmosa-
Hocmi peghnekcusHoO 0emepMiHO8AHUX KOHCMpPYKmie ocobucmocmi malibymHbo2o nedazoea.

Knrwuosi cnoea: exkcnepumeHm, pepaekcusHa napaduama ocsimu, peghseKcusHo-
KOHmMeKcmHul nioxio, mexHoa02i8 KOHMEeKCMHOo20 HABYAHHA, 8epugikauis, pepraekcusHa
KomnemeHmHicme,  peghrnekcusHo  0emepMiHOBAHI  KOHCMpPyKmu,  OiaeHocmu4Huli
iHcmpymeHmapid.

MocraHoBKa nNpobnemun. Y KOHTEKCTI Cy4acHOro npouecy mMoaepHisauii
BULLLOI OCBITM B YKpaiHi B HanpAMi il KOMNETEHTHICHOI OpPIEHTALl, a TAaKOX 3
ypaxyBaHHAM 1i OCOBUCTICHMX, CMUCNOBUX, CY6'€KTHUX Ta pedeKCUBHUX
BMMIpiB yce 6inblworo 3HavyeHHA HabyBalOTb MPAKTUKO 30PIEHTOBAHI OCBITHI
TeXHONOrii, WO [A03BOAAKTL NobyayBaTM OCBITHE cepegoBuule BH3 3
ypaxyBaHHAM cneundikm mainbytHboi npodecii. Halbinbw edekTUBHOWO B
LbOMY MAAHI, HA HALWY AYMKY, € TEXHONOTIA KOHTEKCTHOrO HaBYaHHA.

Y MerKax KOHTEKCTHOro HaBYaHHA PO3B’A3YETbCA MUTAHHSA, AK NEpPenTn Big
HaBYaHHA A0 npayi, To6To AK NepeTBOPUTU 3HAHHA 3 NpeamMeTa HaBYaNbHOI
AiANbHOCTI Ha 3acib perynsuii npodecinHoi aisnbHocTi. OTXKe, y Mexax
KOHTEKCTHOrO HaBYaHHA PO3B'A3YETbCA CYMEPEYHICTb MiK 3MmicToM, dopmamm,
YMOBaMM Ni3HaBaNIbHOI AifNIbHOCTI CTYAEHTIB Ta IXHbOIO MalbyTHLO Npodecieto.

Y nonepeaHix npayAx Hamm 6yno po3rnAHYTO MeTOA0/ONiYHI, TEOPETUYHI
Ta TEXHOJIOTIYHI ACNEKTU KOHTEKCTHOro HaBYaHHA ManbyTHix neparoris [1; 2; 3],
a came: 0brpyHTOBaHO noninapagMrmanbHi 3acagM KOHTEKCTHOrO HaBYaHHS,
[0BeAEeHO MOJIOXKEHHA, WO MPOBiAHI neparoriyHi napagurmm Ta HAyKOBI
nigxogM CUHTE3YTbCA B pedaeKCMBHIM napagurmi OCBiTM M pedneKcnsHoO-
KOHTECTHOMY Niaxoai, AKi CKNafalTb MeTo40N0rIYHe NigrPYHTA AOCNIOKEHHA.
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