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Hasuooeuu A.A.

HENPOIICHXOJOTHYECKAS
CTPYKTYPA HHTEJIJIEKTY AJBHOM
NESTEJIBHOCTH CYETA B MJAJIIEM
IMKOJbHOM BO3PACTE

B HacTosfee BpeMs yYBEITUYHBAETCS KOTHYECTBO JeTEH, KOTOPHIX HEJb-
35 € IOCTATOYHOH ONPENETIEHHOCTHIO OTHECTH HH K OHOMY H3 TPaJHIIHOH-
HO BBIAENAEMBIX BHJIOB JN30HTOreHe3a. JlaHnad kaTeropus AeTeil kKak 0co-
6as TUnoOJNIOTHYECKas rpyHNIa B COCTaBe JETCKOro HaceneHHs 00o3HavaeTcs
IIHPOKO PAcHpOCTPAHHBIIHMHCSA, HO HEONIPEAETICHHBIMH TEPMHHAMH: «Ji€-
TH rpynnbl pucka» (child at risk), «aeycnemnsie B yae6HOH neATENBHOCTH
JeTH» U Ap. PoCT HEpPBHO-NICHXHYECKHX H COMaTHYeCKHX 3aloneBauHii, a
Takxke (yHKIHOHAIBHBIX PACCTPOMCTB KOPPENHPYET ¢ OOLIMM CHIKEHHEM
yCneBaeMOCTH, 0COOEHHO Ha HavanbHOM dTane obydenus (M.K.AkuMOBa,
T.JO.Auppymenxo, C.J1.3a6pamuas, B.H.Jlybosckuit, H.A. Menunuckas 4
np.). KonxnuecTBo AeTeii, HCHBITHIBAIOUHX TPYAHOCTH B YCBOEHHH Y4eOHO-
ro Matepuana obneodpa3oBaTeIbHOH MKOIbI, 10 JAHHKIM Pa3HBIX aBTOPOB,
cocrasngeT 5o 60% ot obeili cpenueii monysnHu aetei MIaJILETo KO-
HOTO BO3pacTa.

IIpoBexeHHBIH B paMKaXx psjia 3KCIIEPHMEHTAIBHBIX pabOT CHHAPOMHBIH
HeHpONCHXoJIOTHYECKHil aHalu3 COCTOAHHSA ncuxHueckux Qyuknmii y ne-
TeH, NOCelaloNX MacCOBBIE AETCKHe YUeOHbIE YUPEXTCHHA H 0GHapYXKH-
BAIOUIHX TPYAHOCTH O00yUYeHHS, BEIABHII B KaXKIAOM CIIyyae CnelHHIECKYIO
KapTHHY, 0OyCIORJICHHYIO BIHAHHEM KOHKPETHBIX MAaTOTCHHLIX (PaKTOpOB
(T.B.Axyruna, H.K.Kopcakosa, }0.B.Muxanze, I P.HoBuxoBa, A.B.Ceme-
HoBu4, JI.C.IIBeTkoBa). DTH QaKkTophl — CYTh OTpaXXeHHE HECOCTOATEIb-
HOCTH OIIPE/AEIECHHBIX 3BEUBEB MICHXHYCCKON JEATENHOCTH, 6asHCOM AnA
KOTOpOH ABIAETCA TOT HIH HHOH BapHaHT HE3PEJIOCTH M HCKaXKeHUs ¢op-
MHPOBaHHA HX MO3roBoH opranuzauui. CleACTBHEM HENOCTATOYHOCTH
(YHKUHMOHAPOBAHHA MO3rOBBIX CHCTEM MOXET SiIBUThCS HechOpMHUpoBaH-
HOCTH BBICIIHX ncuxuuecKux ynkuuit (BII®), obecneunBamux ycsoe-
HHE TOHATHA YHCJIA H CUETHBIX Onepaiuii’.

! IIsetkosa JI.C., Jlypus A.P. nonaraiot, 4TO NOHATHE YHCHA Y B3POCIOTO Y€I0BEKA CBA3A-
HO CO CNEAYIOIHUMH YEThIPbMA NAPaMETPaMH: HENMOCPEACTBEHHBIM NPEACTABICHHEM KO-

JaBunoBu3 AHRA AJCKCAaHIPOBHA — NPENnoaaBarTeib Kadie Aphl NpHKAaRHOH NCHXOMOTHH.
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TpynHOCTH YCBOEGHHS IOHATHA YHCNIA ¥ CYETHBIX ONepaliuii, IpeacTaB-
nas coboit onny u3 HauGonee pacpoCTpaHeHHEIX MpobiaeM HAYanbHOTO 3Ta-
na o0y4yenHs pebeHKa MaTeMaTruke, 0OHApYKHBAIOTCS ¢ Ha4aJIOM MIKONEHO-
ro o0yyeHusl H B 3HAYHTENBHOM YHCIE CIIydaeB COXPaHAIOTCA H MO3JHEE,
OTYETAMBO [POSBISACH IPH YCIOKHEHHH LIKONBHOH nporpamme: (H.B. [Iy6-
posuHckas, H.10.3aBapenko, A.B.Cemenosuy, T.IO.Yenenckas, 1. A.Dap-
6ep). Db exTHBHOE NPEOXONCHHE TPYRHOCTEH YCBOCHHS MOHATHA YHCIIA H
CYETHBIX omepanuii TpeGyeT MOHHMAaHHsA VX MeXauH3MOB. TOJNBKO B 3TOM
ClIyyae MOXHO BBISSBHTH COCTABJIAIOIIHE NMCHXWYECKHX QYHKIHH KaK cio-
XKHBIIKeCA y pebeHKa K Hauay o0y4eHHs, TaK H 3aNa3fAblBAOIIHE B CBOEM
Pa3BHTHH, OIIpe/Ie/THTh COOTHOLIECHHE CHIIBHBIX U CIa0BIX 3BEHBEB B MO3HA-
BaTEJILHBIX NpoLEccax, chOPMYNTHPOBATh [IPOTHO3 YCIEBAEMOCTH.

Tlpusnedenne 115 pemicHHA JAHHBIX 33084 HEHPOIICKHXOIOTHYECKOTO Me-
TORA HCCIIENOBaHHA HCHXHYECKOH cdephl pebenka NO3BOIHT NEepeiTH K an-
PECHOMY IMPOECKTUPOBAHUIO CCTEMBI IICHXOJIOr0-NEeJarorH4eCKHX Mep, Ha-
NpPaBiEHHBIX Ha YCTpPaHeHHe AucOananca Mex 1y aKTyalbHBIM COCTOSHUEM
Jerel JaHHOH kareropHu H TpeGoBaHHaMH 0Opa3oBarensHOH cpensl. Ily-
TEM COOTHECEHMs 0COOEHHOCTEH CTPYKTYPHO-QYHKIHOHANBHOM OpraHusa-
UHH Mo3ra peGeHKa ¢ TeMH XapaKTepHBIMH 3aTPYAHEHHJIMH, KOTOpEIE OH
HCOBITHIBAET B YCBOCHUM IMOHATHS YHCJIA M CYETHBIX ONEpaLHii BO3MOXHA
pa3paboTka HeHpONCHXONIOrHUeCKOH CTPYKTyphl HHTENIEKTyansHOH nes-
TeJILHOCTH cueTa’ B Miaj(ieM nikonsHoM Bospacte. IloxoOuslit TeopeTHue-
CKHil KOHCTPYKT NO3BOJIUT NONONTH K MOHHMAHHIO NPUYMH TPYAHOCTEH B
YCBOGHHH IOHATHA YHCIA H CUETHBIX ONepalHil #, KpoMe TOro, AacT BO3-
MOXHOCTb BBIJETHTb T€ METO/bI, C OMOIIBIO KOTOPBIX 3TH TPYAHOCTH MO-
ryT ObITh TMKBHAHPOBaHLI.

B xonTtekcre pa3spaGOTKH HEHPONCUXOJIOTHUYECKOH CTPYKTYPhl HHTENI-
JIEKTYAJIBHOM JEeATENLHOCTH CYeTa B MIIAIIECM IIKOJHHOM BO3pacTe Heold-

JIMYECTRA, CTOALIETO 32 YHCIIOM; TIOJIOKEHUEM YHCIIA B CHCTEME JIPYTHX YHCIIOBBIX 3HAKOB,
TO €CTh €ro NOJIIOKEHHEM B pa3spAdHON CeTKe; 0CO3HAMHEM BHYTPEHHETO COCTABA YHMCIA,
€ro CBs3eil ¢ APYTHMH YMCJIaMH; XapaKTepOM CBA3H LMGPOBOi 3aMHUCH YHCIA H €r0 BhIpa-
weHHs B peueBoit gopme [9)]. TepMun «caeT» uMeeT ABa 3HaveHHA. Bo-nepBbIx, 370 cobCT-
BEHHO CHET HIIH [IEPECYUTHIBAHHE PeanbHbIX BeilleH ¢ [[eNbio ONpPefeCHNAS HX KOTHYeCTBA
HAK MECTa B PRy (KONHYECTBEHHbIH H NOPAAKOBBIH cueT). BO-BTOPHIX, 3TO BHINONHEHHE
apudMeTH4ECKUX NeHCTBUIA CIIOXKEHHS, BBIYHUTAHMA, YMHOKEHHS U ACTICHHS B YCTHOI HAH
OUCBMEHHON QopMe, KOTOPHIC HA3BIBAIOTCA «CUETHBIMH onepaiuaMu» [9].

? Cuer ABAAETCA OAHUM H3 BUJIOB HHTEIICKTYaIbHOM AearensHocTH [3, 7, 9]. Ananus cTpyk-
Typbl ¥ CofepXaHus NOHATHA «MHTEIUIEKTyanbHas AeATENbHOCTR» IPOBOANTCS HAMH B PaMKax
ob6ieit KoOHUETIUHN aKTHBHON ncuxnyeckod aesrensioctH JI.C.Burorexoro. A.P.JIypun,
A.H.JIeoutsesna, I1.4.Tansnepuna.
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XOIHMBIM TPEACTABIAETCA ONpPEACICHHE XapaKTepa CBA3H MEXIy 0CcobeH-
HOCTSAMH CTPYKTYpPHO-(GYHKIHOHAIBHOM OpraHu3aliH Mo3ra pebenka H Te-
MH XapaKTePHbIMH 3aTPYAHEHHAMH, KOTOPEIE OH HCIIBITHIBAET B YCBOCHHH
HOHATHS YHCJIAa U CYETHRIX onepanHi. C LeNblo ONMpeneieHHs Xapakrepa
JaHHOH CBA3K HamMy ObLIA NPEANPUHATA HCCIIEAOBaTENbCKas paboTa o TpeM
OCHOBHBIM HAIPABICHHSM.

IepBas yacTh Haueli paboTh! Obia HanpaBlicHa Ha BHIIEIICHHE YKCIIEPH-
MEHTJIBHBIX TPYNII B COOTBETCTBHH C CHHAPOMOJIOTHEH OTKIOHAIOWIErocs
Pa3BHTH3, MIPEUIOKEHHOIO B AETCKON neHporicuxonoruu A.B.Cemenosuu
[6]. B sMOHpHYECKOM HCCIENOBaHHM MPHHAIH yYacTHE BCE YYEHHKH HEp-
BBIX KJIacCOB MaccoBO# 00meobpa3zoparensHoi mkomsl Ne 22 r. MuHCKa B
xonHyecTse 63 yenoneka (TpH Knacca). [lna pemenns AnddepenHansHo-
JHAarHOCTHYECKHX 3a/1a4 HCIOIb30BAJIHCH CPEACTBA HEHPONCHXOIOrHYECKOH
JHATHOCTHKH H KaTeTOPHAJbHLIH anmapaTr TEOPETHYECKOH HEHpOINCHXOIIO0-
ruH [4]. O6beM BBIGODKH HCIIBITYEMBIX B HCCIEAOBaHHH 00ECIIEYHBAET pe-
NPE3eHTAaTHBHOCTE JAHHBIX MPOBEAECHHOIO HCCIENOBaHHA C YYETOM TOTO,
YTO B HEM NIPHMEHEHB! METOABI Ka4E€CTBEHHOTO aHanH3a. B Hamem uccneno-
BaHHH KJIACCHYecKas MeToAHKa A.P.Jlypuu Oblia HCHoNb30BaHa B COKpa-
LIICHHOM BapHaHTe, npeaoxeHHoM J.I.CHMepHHIKOH, afanTHpOBaHHAA B
COOTBETCTBHH € BO3MOXHOCTAMH AETCKOIO IMCHXOJIOTa H HANlpaBJICHHAsA Ha
obcnenoBaHHe neTei NPEHMYILECTBEMHO JOUIKOIBHOTO H MJIa/{ILIETO IKOJIb-
Horo Bo3pacTa [4]. Cxema Bxitodaer 59 npo0, xotopsie 0Obeaunens! B 10
FPYIIN B COOTBETCTBHH € HCCERYeMol QyHKIHEH.

CnenuHka HHTEPIIPETALHH Pe3YNIETATOB HEHPOICHXOJIOTHYECKOTO 06-
CJIEIOBaHHA OMpeAenIeT HEOOXOMHMOCTE BBIICIICHHS OCHOBHOIO AedekTa,
JIeKallero B OCHOBE HapyIEHHS, KOTOPHI NPHBOIHT K IOABIECHHIO KOM-
IUIEKCA CHMIITOMOB, COCTaBJICHHOTO H3 BHEIHE Pa3sHOPOAHBIX, HO Ha ca-
MOM Jelle BHYTPCHHE CBA3aHHBIX APYr ¢ ApyroM mpossiedHii. ITomyden-
HEBIH SMIIHPHYECKHI MaTepHall pacCMaTpHBAJICA HAMH C TIO3HLHH Tpex ma-
PaMeTpOB, ONPEAENIAIONIHX HAPYIIEHUS BBICIIMX KOPKOBBIX QyHKIH:

1) HENOCTAaTOYHOCTH THHAMHYECKOH OPraHH3allHH BBICIIHX KOPKOBBIX
bynkuui, cBa3annoii ¢ THCPYHKLHEH MOAKOPKOBBIX CHCTEM;

2) HeIOCTaTOYHOCTH OTACNBHBIX, «4aCTHBIX)» KOPKOBHX (DyHKIIHiA;

3) HEIOCTATOYHOCTH PETYIATOPHBIX MPOLECCOB, 00 CIeYHBAIOLIHX MPO-
H3BONbHBIE (POPMBI ICHXHYECKOH JEATENBHOCTH, CBA3aHHOMN C AHCQYHKIH-
¢if TOOHBIX OTHENOB KOpHI [4].

HuTepnperanus pe3yabTaToB MPOBOAHIACE C YYETOM BO3PACTHOM 3BO-
JIIOLMU U aHATOMO-(PHU3HONOTHYECKUX OCOOEHHOCTEH IETCKOrQ MO3ra, CBH-
JETENBCTBYIOMMX O TOM, YTO Pa3sBHTHE MpPONOJDKACTCA B TEUEHHE MHOTHX
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JIET TIOCHE POXEHHA. B oLieHKe COCTOAHHUSA TOTO WIX HHOTO QyHKIHOHAL-
HOT'O 3B€HA MBI ONMPATHCH Ha «K03QPUIMEHTH pa3BATH, TPEAAOKEHHBIE
A .B.CeMeHOBHY H COaBT., KOTOpbIE OBUTH MONyYEHbI B X0[€ HEHPONCHXOIIO0-
IHYECKOro 00CEeN0BAHHS XOPOLIO YCNEBAIOIIHX Y4EHHKOB MaCCOBBIX LIIKOJ
H JOIIKOIBHBIX yupexaeHHi [1, 6].

OcoBEHHOCTH AHHAMHYECKOH OpPTaHM3allHM BBICIIHX KOPKOBBIX (yHK-
LHiA, CBA3aHHOH ¢ (YHKIHOHHPOBAHHEM IOJKOPKOBBIX CHCTEM, COCTOAHHE
«YaCTHBIX» KOPKOBBHIX (PYHKItHi, pEryNATOPHBIX NPOLECCOB, 00eCIeYnBar0-
HHX TMPOM3BOJIbHBIE POPMEI MCHXHUYECKOH AEATENBHOCTH OBUIH OTPaXKEHB!
B 3aKJIIOYEHHH 110 KAKAOMY pebeHKy, KOTOpoe npeacTaBiseT coboii pe3yns-
TAT KAaYeCTBEHHOro HEHpOMCHXOJIOTHYECKOrO aHAJIH3a, OCYBIECTBIEHHOIO
Mo CJIEAYIOUIeH cxeMe:

1. XapakTepHCTHKA THYHOCTH pebeHKa.

2. OyHKIMOHANBHBIE, MOTODHBIE H CEHCOPHBIE aCHMMETPHH.

3. JlanHbie HEHPOMCHXONOTHYECKOTO HCCENOBAHMA.

4. AHanu3 MOJYYCHHBIX JaHHBIX. XapaKTepHCTHKA CHHAPOMA.

5. PexoMeHOanHH.

Pacnpenenenue o6cnen0BaHHOrO KOHTHHIEHTA AETCH 1O CHHIPOMAJIb-
HBIM IPYIINaM BEIIAAENO CIEAYIOLHM 00pasoM:

Tabnuua 1.
Howmep rpyn- Ha3zpanHe rpynist Konxuect-
IBI BO AeTeH
Oken. rpyn- | «/lery ¢ pyHKIMOHANLHOM HECHOPMHPOBAHHOCTBIO J100- 6
ma Ne 1 HBIX OTAENOB MO3ra»
Oken. rpyn- | «deTH ¢ GyHKIMOHANBHOI HeC(OPMHPOBAHHOCTBIO Jie- 4
ma Ne 2 BOH BHCOUHOH obGnacTi»
Oxen. rpyn- | «Jletu ¢ dyHKIUHOHANBHOH HECPOPMHPOBAHHOCTBIO 5
ma Ne 3 MEXII0/IyIIapHBIX B3aUMOACHCTBHH TPaHCKOPTHKAIBHO-
ro YpoBHA»
Oxken. rpyn- | «letH ¢ dyHKIHOHaNbHOI HeC(OPMHPOBAHHOCTBIO Npa- 13
na Ne 4 BOTO MOJIYIApHA MO3ra»
ke rpyn- | «Iletn ¢ dyHKUMOHANEHOMN AeHHIHTAPHOCTHIO NOAKOD- 15
na Ne 5 KOBBIX 00pa3oBaHHi MO3ra»
Oken. rpyn- | «letn ¢ GyHKUHOHANBHOMH AePULIMTAPHOCTEIO CTBONO- 8
ma Ne 6 BbIX 00pa3oBaHHH Mo3ra»
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Oxenm. rpyn- | «JleTu ¢ atuivel ICHXHYECKOTo Pa3BHTHI 4
na Ne 7
Kontp. «Hopmax» 8
rpynna

JxcnepuMenTanpybie rpynmbl Ne 1 — Ne 6 npeacrasnsaior coboit wectsb
OCHOBHEIX CHHIPOMOB OTKJIOHAIOIIErOCH PA3sBUTHA y AeTel — npaBuIeci,
IKCIepHMEHTaNbHas rpynna Ne 7 — CHHAPOM aTHNUH [ICHXHYECKOTO pa3-
BUTHA Y J€TEH ¢ HaNMYHEM JICBILECTBA, KOHTPOIbHAA Ipynna — ACTH Oe3
NpH3HaKOB GYHKUHOHANBHON HECHOPMHUPOBAHHOCTH U /HIH AeHUHUTAPHO-
CTH 06pa3oBaHUi Mo3ra.

KonuuecTBeHHOE pacnpeienieHie HCBITYEMbIX N0 IIeCTH IKCTIEPUMEH-
TaIbHBIM M OAHOI KOHTPONBHOM IpyniaM COOTBETCTBYET AAHHBIM, MOJY-
yeHHsIM A.B.CeMenoBHY NIpH npoBeneHrH HEHPONCHXONOTHYECKOro 06cIe-
JIOBaHHA MO aHaJOruyHoH cxeme aereit 4-10 ner (2500 yenosek) Ha Gase
IETCKHX CaoB, NIKOJ U HHTEPHATOB I. MockBsI B 1989-1998 .

B mansueiineM mis suiaBneHus naunbosee crenuHuecKux AN JaHHO-
ro BapHaHTa OTKJIOHAIOWIETOCS Pa3BUTHsA NMAPAMETPOR HMCHXUMECKOH Jes-
TENBHOCTH, NPH (QYHKIUOHANBHOH JUAarHOCTHKH KOTOPHIX Oblia BHIABIEHA
HX HECOCTOATENLHOCTE, HaMH OBUIH 3axeHCTBOBAMbI ITPOLECAYPH CTATHCTH-
YeCKOro aHajn3a UMelomuxcesa nanusix. Hamn Obina 3apeiictBosana Tpanu-
LHOHHAA A4 HEHPOIICHXONOTHH CHCTEMA OLIEHOK MPOXYKTHBHOCTH [ICHXH-
YEeCKOH AeATENbHOCTH, KOTOpas CBA3aHa ¢ MOHATHEM «30HEI GiHkaiiero
Pa3BUTHA»:

«0» — pebeHok 6e3 HOMOIHUTENBHEIX PA3bACHEHITH BRITOHACT NIPEi-
JIOKEHHYIO IKCIIEPHMEHTATIHYIO [IPOrpamMMy;

«1» -— oTMeqaeTcs pAA MEJIKHX NOrpeltHOCTeH, 3aMeuaeMbIX M HCTIPaB-
JIAEMBIX CAMHM PEe0CHKOM;

«2» — pebEHOK B COCTOSHHH BBIIOIHHTD 331auMe MOCNE HECKONBKUX
NOIBITOK, NMOACKA30K CO CTOPOHH! IKCIIEPUMEHTATOPA;

«3» — 3ajjaHHE HeJOCTYIHO AAXe MOCIIE Pa3BEPHYTOI IIOMOLIH CO CTO-
pOHBI BKCTIepUMeHTaropa [4].

Bropas 4acte Haweil paboThl ObUTa HANpaBieHa Ha BLISBICHUE CPEAH
Bcero 06CIeayeMOoro KOHTHHI€HTA JETE, HCOBITHIBAIOLIMX TPYAHOCTH B yC-
BOCHHUH MOHATHA YHCIIA ¥ CHETHBIX ONEpalyi Ha HaYalbHOM 3Tane odyde-
HUs1. J]na perienus 1anHOH 3a1a4y HAMH OBUTH COCTaBIEHE! BApPHAHTHI KOH-~
TPOJBHHIX PAGOT, KOTOPLIC U OBIM MpPeIOMENB! I BHITONHEHUS JETAM,
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OKOMYHBILHM TiepBBIi Kinacc. Coaepixanne KOHTPOIBHBIX PaboT ObLIO pa3-
paboTaHo B COOTBETCTBHH C TPEOOBaHHAMH K 3HAHHAM, YMEHHAM, HABBIKAM
JeTeil, OKOHYHMBINMX TEpBBIH Kiacc obmeobpa3oBaTensHol mKoibl [5].
B cBs3H ¢ T€M, YTO Ha JAHHOM 3Talle IMITHPUYECKOTO UCCIEA0BaHHs MEpen
HAMH CTOAJIA 3a7a4a OLEHHTh, HACKOJIBKO ACTH H3 KaXJOH IKCIIEPHMEHTaNb-
HOIf TPYIINE! YCHEWHO CAPaBHIIHCH ¢ 6a30BOH IpOrpaMMoi 1o MaTeMaTHKE
3a MepPBBIii KJIAcC 110 CPABHEHHIO C YIEHHKAMH H3 KOHTPOJIBHOH TPYIINBI «HOP-
Ma», MBI MpHOerny K TPagULHOHHO HCIOJNB3yEMOH YUHTENAMH B NEPBBIX
Kiaccax cHcTeMe oueHok [S]. B cinyuae, ecnH 3amaHHe BHINOJIHSIIOCH pe-
O6enxoM Oe3 ommbOK, OHO 3aCYHTHIBANOCH KaK BhINONHEHHOE. B ToM ciy-
yae, ecltH TpeGoBanock 6onee ueM NBAXKAbI NPEABABIATE HHCTPYKLIMIO, JIH-
00 e TIPH BEIIOTHECHHH 33aHUA OBUTH JONYIIEHB! OMIHOKH, OMO 3aCYUTBI-
BAIMCh KaK He BhIMonHeHHoe. IIns ymoGcrea craTHcTHUeCKkoH 06paboTku
JaHHBIX MBI NpHOErTH K ABYyX0amnbHO# cHcTeMe OUEHOK (TPaauLUHOHHO B
MEPBBIX KJIACCaxX 3TO BBINIAAMT KaK TaK HAa3bIBAEMAs MUMHYECKas OLIEHKA:
niuayyliee UM yIbI0alolIeecs COMHBIIKO): «1» — BBICTaBIAIACH B CllyYae
YCIIEMIHOTO BEIMOIHEHHs 3aiaHus, «0» — B TOM cliy4ae, eclii 3aaHHe Obl-
JIO BEITONHEHO C OUTHOKaMH, HIIH He BEIIONTHEHO BOBCE. 3aTeM NOJNy4YCHHBIE
0asipl CyMMHPOBAJIHCH, B PE3YJIETATE ONpPEIENICS TaK HA3bIBAEMBIH CyM-
Mapusiit 6asn. Ha nauHOM 3Tane He aHamH3HPOBAJICH XapaKTep AONyIleH-
HBIX JETbMH O1IHOOK. Pe3ynbTHPYIOIIEH AaHHOTO 3Tana HCCIEA0BaTEIbCKOH
paboTh! Mpenonaraioch BEAEICHHE TEX IKCIIEPHMEHTANBHEIX rPyIl, B KO-
TOPBIX, B COOTBETCTBHH C JAHHBIMH CTAaTHCTHYECKOTO aHaIH3a, PE3yJIbTaThI
BBHINOJIMCHHSA 33 JaHHl IETEMH JOCTOBEPHO OTIHYAIOTCA OT BBINOIHEHHS aHa-
JIOTHYHEIX 33JaHUH AETHMH W3 KOUTPOIBHOMH I'PYIIIBI KHOPMa».

Ha TpeThem 3Tane HccienoBareNIbCKoit paboThl ¢ LiesIbI0 MPOACHEHHUS
XapakTepa HCIBITHBAEMBIX IEPBOKIIACCHHKAMH TPYAHOCTEH B YCBOCHHH MO~
HATHSA YHCJIA ¥ CUETHBIX Onepauuii, HaMH OB HCIONB30BAH KOMIUIEKT Me-
TOAMK [ HCCIIEROBAHHS MOHATHS YHCIIA H €70 pa3paIHOii CTPYKTYpBhI, CUET-
upix onepauuii JI.C.IseTkoBoit [8]. IIpencrasneHHas MeTogHKa OCHOBana
Ha COBPEMEHHBIX HEHpONCHXONOTHYECKHX H OOMIETICUXONOrHYECKHX KOH-
uenuuax (GpopMHpOBaHHA, pa3BHTHA U pacnaga BII® y nerel. Pesyneru-
py101IEH JaHHOTO 3Tarna HCCIACAOBAHHA NPEANONAranoch:

1. Auanus 3aTpyAHEHHH, BO3HHKAIOIINX B YCBOCHHH MOHATHSA YHCIA H
CUETHBIX ONepauHi y neTed ¢ HeHPONCHXOIOrHYECKHX CHHAPOMAaMH OTKIIO-
UAIOLIEerocs pa3BuTHA. Beigeneune cnenuduyeckux TpyXHoCTel B ycBoe-
HHH NOHATHS YHCJIA H CYETHBIX A7 KaX0H H3 SKCIICpHMEHTAIbHLIX TPYIIN;

2. Pa3paboTka HEHPONICHXONOTHYECKOH CTPYKTYphl HHTEIUIEKTYaJIbHOH
JEeATEIHHOCTH CYETA B MJIaJIIEM IIKOJIBHOM BO3pacTe.
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B pe3ynbTare mpOBENCHHOTO AHANH3a JAHHAIX OBUIO I0Ka3aHO:

L. [TepBOKJIACCHUKH C Pa3NHIHBIMU HEHPOIICHXONOTHYECKHMH CHHIPO-
MAaMH OTKJIOHSIOIETOCS Pa3BHTHS HCIBITHIBAIOT TPYIHOCTH B YCBOCHHH TIPO-
I'PaMMBI [10 MaTeMaTHKe, IOCTPOEHHOH B COOTBETCTBUH C TPeOOBaHHAMH K
3HaHWSM, YMCHHAM, HABBIKaM IS JeTel, 00yJaromuxcs B IEPBOM Kilacce
0011e00pa3oBaTeNLHOM MIKONKL.

2. OcoOEeHHOCTH CTPYKTYPHO-DYHKIIHOHANBHOM OpraHH3alul MO3ra pe-
OeHka ONpENENAIOT XapaKTep 3aTPyAHEHHH, KOTOPHIE OH MCIBITHIBAET B YC-
BOEHHM MOHATHSA YUCHA U CYCTHBIX ONEpaluili Ha HauanLHOM JTane ofyue-
Hud. «Jlern ¢ QyHKIHOHANEHOH HechOPMHUPOBAHHOCTBIO JIOOHBIX OTAECNOB
Mo3ra» (3kcm. rp. Ne 1) nponeMOHCTpHpPOBAIH HapylueHue CUETHBIX onepa-
OMH Kak LelleHanpaBienHoi H30uparenbHOi AeATensHOCTH. XapakTep 3a-
TPYOHEHHIl NPY BHIDONHEHHM SKCIEPUMEHTANbHLIX 3anauuil «Jletbmu ¢
GyHKIHOHAIBHON Hec(DOPMHPOBAHHOCTHIO IEBOH BUCOMHOH 001aCTH» (IKCTI.
rp. Ne 2) iMen cBoo cneuuduKy, CBA3aHUYIO C H30IHPOBAHHBIMU TPYAHO-
CTAMH 3BYKOBOTO Pa3jiHUCHHSA Y HCIBITYeMHBIX. TPYAHOCTH B YCBOCHHH TNO-
HATYSA YHCHA K CHETHBIX onepauvii «JletbMu ¢ pyHKIMOHANBHOH Hechop-
MHPOBaHHOCTBIO MEKITONYIIAPHBIX B3aUMOJCHCTBUI TPAHCKOPTHKANBHOTO
YPOBHs» (3KCIL. TP. Ne 3) CBA3aHbI C BOSHHKHOBEHHEM Y HUX 3JIEMEHTaPHBIX
M CHCTeMHBIX peBepchil. Hanbonbluue 3arpyaHeHs NIPH BHIIONHEHHH 3a-
Janui «[leTeMu ¢ PyHKImoHansHOH HeCHOPMUPOBAHHOCTEHIO PABOTO ITO-
aymapHs» (3xei. rp. Ne 4) HaGmoganuce B CBA3M C TPYJIHOCTAMH NIOHAMA-
HUSA Pa3paAHOrO CTPOEHHS YHCIIA H 3aBHCHMOCTH OT HETO KOJTHYECTBEHHOH
CymHocTy. IloBblnIeHHas OTBIEKaeMOCTD, (IIyKTyalnid BHHMAHUS [IPH BhI-
TIONIHEHUH 3a0aHu#k «JleTbMH ¢ QYHKIIMOHANBHON AeDHUIHTAPHOCTHIO MOJ-
KOPKOBBIX 00pa3oBaHHH Mo3ray (3kch. rp. Ne 5) cxazanuch Ha obnieit xap-
THHE UX CTATHCTHYECKHX JaHHBIX. «JleTH ¢ QyHKIHOHANBHON AedunuTap-
HOCTBIO CTBOJIOBBIX 0OpazoBanuii Mosra» (3kcil. rp. Ne 6) npoaeMoOHCTpH-
pOBaJM TPYAHOKOPPHIMPYEMbie OLIMOKY NpH BBHIIOIHEHNH BCEX IPYITH 3KC-
TIEPHMEHTANBHBIX 33JaHHUM, UTO CBA33HO C BBIPAXKCHHBIM Ne(QUIHTOM BCEX
YpOBHeH H aCHIEKTOB IPOCTPAHCTBEHHBIX NPEACTABIECHHH, HapylIeHHEM (o-
HOBBIX KOMIIOHEHTOB IICHXHYECKOMH J1eATebHOCTH.

IIpoBeaeHHbIH ¢ HEHPOTICHXOIOrHYECKHX NO3HIMIA aHAIN3 TPYJHOCTEH
B YCBOEHHH TOHATHA YHCA H CYETHBIX ONEpalHil Mokasajl, 4To Bce BbLIE-
nennsie A.P.Jlypus kOMIoHeHTH CTPYKTYpHO-(OYHKIHOHAILHON Opraumsa-
HHH MO3Ta [3] y4acTBYIOT B HHTEUIEKTYaNLHON e TENBHOCTH CYeTa Ha Ha-
JanpHOM 3Tane obyuenus pebeHKa mateMarHyeckuMm 3HanusaMm. s o6o-
3HaYECHHS CBA3U MEXAY MO3IOBOH CTPYKTYpPO#H, €€ poibio B (hyHKUHOHANTE-
HOM OpraHe H TeM 3BEHOM B Pa3jIHUHBIX MCHXHYCCKHX NPOLIeccax, KOTopoe
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[pU 3TOM Pean3yeTCs, B OTEYSCTBCHHON HEHPONICUXOIOTHH TIPHMEHAETCH
nousTHe «baktopy» [2, 7). A.P.Jlypus onpenenser pakrop xak «coOCTBeH-
HYI0 QYHKIHIO» TOU UK HHOM MO3roBOH CTPYKTYpBI, ONpee/IeHHbIH IPHH-
1, cnocob ee pabotsl [3]. CoBpeMeHHbIe HCCleqOBaHKsA B 0ONMACTH JeT-
CKO#i HEHPONICHXONOrHH MOATBEPIHIM, YTO CYLIECTBYIOLIEE B OTEYECTBEH-
HOH HeHPOTICUXONOTHH MOHATHE (aKTopa, €ro ONpPeAeICHHE H IICHXONOTH-
4eCKoe COIepKanue MOXKHO HCIONL30BaTh B pabore ¢ netbmu [ 7). Ilox dak-
TOpOM B paboTax COBpEMEHHBIX CNEHHaNUCTOB B 00JacTH JeTcKoH
HellpOTICHXONOTHH TIOHHMAETCH «CIEHU(PHIECKHI pe3ynbTaT (MeXaHH3M)
AHATUTHKO-CHHTETHYECKOHN (MHTErpaTHBHOI) paboThl OTAENEHOM MO3roBOi
CTPYKTYDBI, NPOABIAOILHIACSA B ICHXHYECKOM ILIaHE (Ha YPOBHE TICHXHKH)
B (hOopMe ONpPEAEIEHHOT0 0CO3HABAEMOr0 WIIH HEOCO3HABAEMOTO KaueCTBa
HJIH CTOPOHB! TICHXHYECKOTO, KOTOphEIE MOTyT ObITh 3aHKCHPOBAHEI B TICH-
XONOTHYECKOM HCCIICOBAHHH B BUAC NOBEACHYECKOTO NPOSBACHHA, HMEIO-
H1ero KOHKPETHOE CMEBICIOBOE cofepkanue» [7, C. 65]. IlpuMeHente NoH-
TUS HEHPOINICHXOIOTHYECKOTo (haKkTOpa KaK METOLOIOrHYECKOTO KOHCTPYK-
T2 N103BOJILET ONPEISIIUTh XapaKTep HEPADXHIHOCTH B IIOCTPOCHHH NICHUXH-
yeckoll GyHKIIHH: MO3roBas CTpyKTypa — (QyHKIHSA MO3rOBOH CTPYKTYpBHI
~—- 3BEHO ncHXH4eckoit yHkimH {1, 7]. B cOOTBETCTBHH ¢ HEpapXHIECKOH
CTPYKTYpO#l B HOCTPOECHHH NICHXHMIECKOH (DYHKIIHH HaMH H 6bl1a odopmMie-
Ha Tabnuua 2.

Pa3spaboranHas HeHPONCUXONOrHIEeCKas CTPYKTYpa HHTECHIEKTYaIbHOH
HESTeIPHOCTH CYeTa B MIafilleM INKONBHOM BO3pacre He TOJbKO BHOCHT
onpeAeseHHbli BRI B pEIUCHHH Ipo6aeMbl MO3TOBOH OpraHH3alUHH BbIC-
UIMX ICHXHYECKHX QYHKIHH, HO H NpeACTaBmAeT co00M TeOpeTHIECKHIH KOH-
CTPYKT, MO3BOJAIOUIHI BCKPBIBATH MEXAHH3MBI TPYHHOCTEH B YCBOCHHH
LIKONBHOM mporpaMmel o MareMaTuke. Kaxabid H3 BBILICTICPEYHCACHHBIX
KOMITOHEHTOB MOXET BBI3BATh TPYIHOCTH YCBOEHH MOHATHA YHCIA H CYET-
HBIX OMEpaIHii, BEICTYNas OTHOCUTENIHHO H3OMHPOBAHHO MITM COBMECTHO.
JIuteparypuble JaHHbIE W HAIIHY COOCTBEHHBIE HCCISOBAHMS TOKA3AIH, YTO
85% mereii, mocTynalouHe B MEPBLIA Kiace, o pe3yasraTaM HeHponcHxo-
JIOPHYECKHX H MCHXOJIOTHYECKHX HCCNeoBaHuii 00HapyKHBAIOT HEJOCTA-
TOYHOCTH KaK (POHOBBIX, TAK H ONEPALMOHAIBHBIX COCTABAAIONIHX [ICHXH-
4yeckoit aesrensHocTu {2]. UMeHHO NnoToMy aKueHT Heo6X0muMo Aefarh Ha
npodunakrudeckoil paboTte Mo NpeaynpexIeHUIo TPYIHOCTEH B YCBOCHHU
MOHATHA YKCIa ¥ CUETHBIX OTiepaliii Ha HaYansHOM dTane oOyuenus. Ipo-
BEIEHHOE B HACTOSAIEM MCCIEJOBaHHH pa3sBEPHYTOE HeHporncHxonoruye-
ckoe ofcnenoBanne, HEHPOIICUXONOTHUECKOE HCCNENOBAHHE TIOHATHS YHC-
12 H ero pa3psaHoi CTPYKTYPH! H CYETHBIX OllepalHii GBII0 HAMPaBIeHO HA
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Tabnuua 2. Hefiponicuxonoruyeckas CrpyKTypa HHTEIIEKTyabHOM aes-
TEJBHOCTH CYETA B MIIaJIIIIEM [LIKOJHHOM BO3PACTE.

Cocrapisio-
1IEE 3BEHO

OYHKUHOHAIBHOE 3HAYe-
HHE B OCYWIECTBICHHH
CYETHOH ONEPAIH

3oHa Mo3ra

Heiiponcuxonoryu-
4eCKHmii paxTop

(boHOBEIE KOM-
MOHEHTHI MCH-~
XHYECKOI Jes-

HOJEpKaHHE aKTHBHOTO
TOHyca KOPbI IIPH BBINON-
HEHHH 3a/1aHKA, OCYIIECT-
BIICHHE W30HPaTENbHEIX,
cenexTuBHBIX $opM ak-
THBHOCTH, HEOOXOIHMBIX
JUIAL IPOTEKAHUA HHTEJI-
NEKTYanLHOH NEeATENbHO-
CTH CYeTa

GasanbHble saApa
nonyuapHi ro-
JIOBHOTO MO3ra

3HEPreTHYECKOrO
obecneyeHHs

OPHECHTHPOBOYHAsA ACA-
TEJIBHOCTD, INTAHNPOBA-
HHE, pcajin3ayns H KOH-

npe¢poHTaNEHEIE
KOHBEKCHTATILHEIE
30HBI JIOOHO KO-

TIPOU3BONBLHOMH pe-
TYIAUHH

METHYECKHX 3HAKOB.

TENBHOCTH TPONH 3a BBITIONHEHHEM m
CYETHO# onepauvy
obecneuenHe HOpManbHOil | GaszanbHEIC H Me- | HEHpoAHHAMHYE-
JHHAMHKH NPOTEKAHHS JaHOGa3anbHbIE OT- | CKHit
HEPBHBIX M ICHXHYECKHX | A€/l NOOGHBIX HO-
NPOLECCOB B mpouecce ne
OCYILIECTBICHUSA CYIETHOH
onepanuu
HEPEXON OT ONHOIO e~ | 3aiHENIOOHEBIE OT- | KHHETHYEeCKHiH
MEHTa 33JaHKA K APYroMy |Aensl
SpHTENbHBIA | AHANIM3 AMEMEHTOB, BKIIC- | 3aTHLLIOYHBIC OT/IE- | NEPUETITHBHEIH
obpas uudpr | geHHsix B uudpy, Audde- | w1
PCHIHPOBAHHOE 3PUTENb-
HOE BOCHIPUATHE UHOPHI
Bocmpuarue | y3HaBaHHE ¥ Ha3bIBAHHE | BEpXHEBHCOUHBIE | pOHEMATHUECCKHIE
3BYKOB pedH | uH(}PB! ¥ yHcna OT/ENbI
IIpoCTpancT- | aHAIH3 cOCTABa YHCIIA, €10 | OT/AENb! PABOTO | NPOCTPAHCTBEH-
BEHHBIE TIPES- | pa3spsmHOro CTPOCHHS, MO~ | MONMyNIapHs HBIH
CTABNEHHUSA HHMaHHe 3HauCHus apHp-
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CiyxopeueBast | yAepXaHAE B KpaTKOBpe- | IMPOKasi BUCOY- | MOAANBHO — CTie-
TIaMATh MEHHOH TIAMATH MaTepHA- | Had 30HA uudpuIecKuit

na, HeoOXOaUMOTO ISt
OCYLIECTBJICHHS CUETHOM
orepauuu

BbiaBieHHe gedexra BII® u ero MmexanuamoB. OagHako npoueaypa ero npo-
BEACHU: TAKOBa, YTO OHA COOMpaeT MaTepHal, KOTOPEHIH ITOKa3bIBAaeT CUIlb-
HBIE CTOPOHEI, «OHKailyIo 30Hy» pa3BHTHA peOeHKa. Briepsrie uccneno-
BaHMIO OBEPIIIHCH I€TH, y KOTOPBIX HCHXOJOTHYECKas CTPYKTypa Jedek-
Ta He C(OPMHPOBaHa BO BCel ee MOIHOTE, HCCAeJOBaHHE aNeJUIHPYeET K Oa-
30BBIM KOMIIOHEHTAaM, JIEXKAIHM B OCHOBE TPYOHOCTEH YCBOCHMS NOHATHA
YHUCNA W CYUETHHIX OHEpaluil JETEMH Ha HauanbHOM 2tane ofydeuns. Tem
caMbIM HEHPOITCHXOJOrHYECKask CTPYKTYPa MHTEIUIEKTYalbHOH NesaTeNnbHO-
CTH CHY€Ta B MJIAJIIEM IUKONBHOM BO3PAcCTe 3aiaeT HalpaBJIEHHOCTh Ha pe-
LIEHHE 331a4 HE CTOIHKO KOPPEKLHH, CKONBKO NPOGHIAKTHKH INKONbHOH
HEYCHEeBaeMOCTH. 3aJja4H KOPPEKI[HH BBHICTYNAIT KaK HOAYHHAIONIEECH 3a-
JagaM nipo¢uiaakTHku. Ha ocHOBe JaHHOTO TEOPETHYECKOTO KOUCTPYKTa OBI-
Jia paszpaboTana Mozesnb NpodHIaKTHIeCKOH paboThl 0 NPEeAYHpPEKACHHIO
TPYAHOCTEH B YCBOGHHH HOHATHA YHCIA H CUETHBHIX OMEPAlHi JETHBMH C
HEHPONCHXONOTHISCKYMH CHHIPOMAaMH OTKJIOHSIONIET0CT Pa3BUTHS HA Ha-
4YaJLHOM 3Tare 00y4eHHs, KOTOpast HMEET JBYXBEKTOPHYIO HAIIPABIEHHOCTb.
C onHoil1 CTOPOHEI, OHA NpeACTaBIAeT coboit MOAENs KOPPEKLIMOHHOM pa-
60THI ¢ JETbMH C HEHPOTICHXONOTHYECKUMH CHHIPOMaMY OTKIOHAIOIIEro-
C3 Pa3BHTHA, C JPYroil CTOPOHBI, KaK OBINO MOKA3aHO B HACTOSIUEM HCCIIe-
Ji0BaHHH, 3(QPEKTHBHOE NIPEOJONEHHE TOTO HITH HHOTrO Xe(HIIHTA CcUuXuye-
CKOM IeATETBHOCTH COCTABNAET 3aa4H NPOHIAKTHYECKOH pabOoTEI IO Ipe-
IYTPEexIECHHIO TPYTHOCTEH YCBOCHUS TOHATHS YHCIA U CUETHBIX OnepalHii.
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