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MOPO30BA Jlwomuna Braoumupoena, ookmop
OuonocudecKux Hayx, npogeccop Kagedpvl ghusuono-
2ul 1 MOPPOTO2UL YeT0BEKA UHCIMUIMYMA eCINeCINeeH-
Hoix Hayk u mexuonoeuil Ceseprozo (Aprkmuueckoeo)
ghedepanvrozo yHueepcumema umetiu M.B. Jlomonoco-
6a. Asmop 120 Hayunvix nyoauxayuti, 6 m. 4. 4 MOHO-

epauil

CHHEIIUH®UKA TICUXODPHU3UO/IOTHYECKOI O OBECIIEYEHUA
3PHUTEJILHOI'O BOCITPHATHA JETEH 7-8 IET
C PABHBIM TEMIIOM EI'O ®OPMHUPOBAHUA

B pa6ote mipeacTaBieHbI pe3yIbTaThI IICUXO0 (PHU3HOTOTHUCCKOTO H DJICKTPOIHIIe(hatorpahmiecKoTo uccie-
JOBaHUU OOcCIieueHMs 3pUTeabHOTO Boctpusatus (3B) meredi 7-8 ner (cpexuuii Bo3pact — 7,52+0,37 roxa).
DKCIIepUMEHTAIbHASA YaCTh UCCACIOBAHUS MMPOBOAMIACE B 2 DTAra; Ha MEPBOM OLCHHUBANICS YPOBCHb Pa3Bu-
i1 3B ¢ momomisro Momugruposantoi metoavikr M.M. Bespykux, JI.B. Mopo3oBoii, Ha BTOpoM TIpOBOIHIACH
peructparms snekTposmiedanorpammbl (I317) mas u3ydeHUS 0COOCHHOCTEH (DYHKIMOHATBHOM OPTaHH3aIlHK|
MO3Ta TP 3PUTCITBHO-TIPOCTPAHCTBEHHON ACATCIBHOCTH. 3armch D3] 0CymIeCTBIsLIach Ha 3ICKTpodHLEdaro-
rpade «Neuroscop-416», CrieKTpaIbHO-KOPPEIALIMOHHBIN aHATM3 AIICKTPOSHIIEC(haTorpaPUIeCKUX TaHHBIX OCY-
MIECTBISUICS TPU moMory nporpammel «Neroscope 5.1». OueHUBaTUCh OTHOCHUTEIBHBIC (HOPMUPOBAHHBIC HA
OOMIYIO SHEPTHIO) 3HAYCHUS CIICKTPaabHOM MorHOCTH (OCM) B yacTOTHBIX AuarnaszoHax tera (4—7 '), ansda-1
(7,5-9,5 '), anspa-2 (9,5-10,7 '), amepa-3 (10,7—12,7 I'p) m 6eta (13-20 I'1r), onpeaeasanucy MakCUMyM OTICH-
ku ¢yHrimi korepertHocTH (KOI) purmuueckux cocrapsromux aab(a-auana3oHa, aCHMMETPUST aKTHBHOCTH
anb(pa-auanasona. BesieiaeHo, 4o 60/16¢ SKOHOMUYHBIC U () (PECKTUBHBIC MECXaHU3MBI 3PUTCIBHOM ICSTCIIBHOCTH
OTMCUCHBI ¥ HUCIIBITYEMBIX CO CPSIHMM TeMITOM (popmupoBanst 3B, B To BpeMst Kak HU3KKE TSMITBI (JOPMHPOBaA-
Hust 3B mpuBOIIT K TEHEpATU3ALIIM MCXAHU3MOB 3PUTCIIBHOM ACATCIIBHOCTH. Y JSTCH C HU3KHUMHU TeMItaMu (hop-
mMupoBaHus 3B mpu OCYIIECTBICHUN 3PUTETEHO-TIPOCTPAHCTBEHHOMN ACATEIBHOCTH 3HAYUTEIBHO TOBBILIAKTCS
SMOIMOHATIbHAA aKTUBALV U YPOBCHD KTICUXUYCCKOTO HAITPAKCHILD . BOJ'IBH.[a?I AKTHUBALWA ITPABOTO MOy IIAPHA B
COCTOSIHMHM TOTOBHOCTH K 3PUTEIILHOM ACATEIBHOCTH, OCOOCHHO MEPETHEBUCOYHBIX U TEMEHHO-3aThIIOUHO-BHUCOY-
HBIX 001acTeH, OOJIBIAsT AKTUBALIKS JICBOTO TIOJTY IAPHS TIPY TICPEXOAC K 3PUTCIIEHOM ACSITEITLHOCTH OTIPSICIIIEOT
Honee yenemHoe opmuposanuc 3B.

Knwoueevie cnoea: spumenvroe eocnpusimite, 31eKMpOoIHYePAN0OSPAMMA, PYHKYUOHATLHAS ACUMMEMPUsL
KOPbL 207I06HOC0 MO32dl.
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Hcnons3oBanne metonoB aHammza D3I BhI-
3BaHHBIX noTeHnuanoB (BII), cBa3aHHBIX ¢ COOBI-
tiieM noteHuuanos (CCII), mo3BonmiIo pacKpbITh
6a30BbIe MEXAaHU3MBI CHCTEMHOM OpraHU3aIiy HH-
TErpaTUBHON JEATEIBHOCTH MO3ra, UX U3MEHEHHI
B XOZIe OHTOT€HEe3a y HOPMAILHO Pa3BHUBAIOIIXCS
IeTel, a TaKKe IPU Pa3HOM XapaKTepe AesTebHO-
CTH, THIIE U CJIOKHOCTH PelIaeMbIX KOTHUTHBHBIX
3amau.

HccnenoBannst psima aBTOPOB TMOKA3aJIH, YTO
K KOHIIY JTOIIKOJIBHOTO BO3PAcTa M3MEHSIOTCS CTe-
MeHb U MEXaHW3Mbl OPTraHU3al KOTHHUTHBHBIX
npotieccoB [ 1-6]. B maHHOM BO3pacTHOM JManaso-
He HaOJTFOMAIOTCs CYIEeCTBEHHBIE MPpeoOpa3oBaHus
B KOpe OOJTBIITUX MOy IIAPHI; CIIeIUaIn3aIis Hell-
POHOB, MIX THUNH3ALMS KaK B MPOEKIMOHHBIX, TaK
1 ACCOLTMATUBHBIX OOJIACTSX, YMEHbIIIEHHE KOJINJe-
CTBa CHHAICOB, 3aMelJIeHne pocTa KieTku [7-9].
CambIM CyIIeCTBEHHBIM YCJIOKHEHHEM CTPYKTYPbI
KOPBI TOJIOBHOTO MO3Tra SIBJISIETCS. N3MEHEHHE CBsI-
3efl TI0 TOPU3OHTAIN KaK MeXIy HeHpOHAMH, TaK
U MEXTy Pa3HBIMU 00NacTAMU KOPHI [3].

Bwmecte ¢ Tem cBemeHmit 0 crienmuKe MO3ro-
BOM OpraHy3auyyd KOTHUTHBHON AESITENIbHOCTU
y IeTel ¢ pasHBIMH TeMIlaMu (pOPMUPOBAHUS TICH-
xodusnosornueckux ¢yHkumii mano [10]. OnHoi
U3 BRXHBIX KOTHUTHBHBIX (DYHKLHI, OMPEHessio-
mel creruduKy MO3HABATEBHON HeSTeIbHOCTH
pebenka, snsercs 3B. K xoHiy momkoiasHOTO
Bo3pacta 3B obwekra cranoBuTCs Oojiee OopraHH-
30BaHHBIM U CUCTEMATHYHBIM, MPOAOKAETCS (Op-
MupoBaHue uddepeHIPOBAHHOTO CEHCOPHOTO
obpaza. Psmom aBTOpOB MOKa3aHO, YTO TaKas HH-
BapUAHTHOCTb OIO3HAHUS K HA4ajly LIKOJILHOTO
00y4eHus] MOKeT BbI3BaTh OIPeAeSieHHbIe TPYIHO-
CTH Pa3JIM4Ms B ONIO3HAHUH CEHCOPHBIX MPU3HAKOB
00BEKTa M CMBICJIOBBIX 3HAKOBBIX CTUMYJIOB [2, 5].

Lenpro HacTOSIIEr0 UCCIEOOBAHUS CTAJIO BhI-
SIBJICHHE CMEUU(PUKH CHCTEMHOW OpraHU3al|y
U NICUXO(U3HOI0rnIeckoro obecrieueHus 3B y ae-
Tel C pa3HbIM TEMIIOM €0 CO3PEBaHUSI.

Marepuanbsl u meroabl. B uccienoBaHuu
NpuHSUIM  yuyactue 139 IIKONBHUKOB, CpemHMi
BO3pacT KOTOphIX coctaBma 7,52+0,37 ropa. Bee
netd o0ydajauch IO TPAIULIMOHHON Mporpamme
MaccoBOH 001e00pa3oBaTeIbHON NIKOJIBI, ObLITH
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MPaKTHYECKH 3I0POBBI, HE UMEJIU B aHAMHE3e XPO-
HUYECKHX W ocTpbIx 3abonesannii LIHC, a Taxxe
BBIPQKEHHBIX OTKJIOHEHHI TICHXOHEBPOJIOTHYECKO-
ro craryca. Bece ucreityembie ObUTH IPaBOPY KUMH.
Ob6cnenoBanusi MPOBOAMINCE C MUCBMEHHOTO CO-
[J1aCHsl POIUTENel, MeNaroroB U yCTHOTO COMIacHs
caMux aerteii. Bpems npoBeneHus UCCaeIOBaHNS —
riepBast MOJIOBUHA JHSL.

Ha npensaputensHom 3tane obpaboTku naH-
HBIX pacyeT M aHAJIU3 BCeX MoKa3areyei mpoBOIu-
JIUCh OTHEJIBHO AJI MAJIBYMKOB U JEBOYEK KaXKIO0-
ro Bospacta. OTCyTCTBHE TOCTOBEPHBIX Pa3IN4Ui
MKy TpyTraMy MaJbuuKOB U feBovek (p > 0,05)
MO3BOJIUJIO OOBENUHUTD UX B IUHYIO TPYIIILY.

B cooTBeTCTBHMU C MOCTABJIEHHOW LIEJIBIO UC-
ClIeIOBaHNE MPOBOJUIIOCH B HECKOJIBKO 3TarioB.
Iepseriit 3Tan BtOYa B cebsl MpoBeAeHNe OLIeH-
KM ypoBHs passutus 3B y geteit 6-8 met. Bropoii
JTal UCCIEAOBAHHS — PETUCTPALIHIO OUO3JIEKTPH-
YeCKOM aKTHBHOCTH MO3ra M OLEHKY (pyHKLMO-
HaJIbHOHM OpraHu3alyy MO3ra.

Jns mpoBeneHUs TIEPBOTO 3Tara HCCIeI0Ba-
HUsl ObUIa BEIOpaHA MOAU(UIIMPOBAHHAS METOIMKA
onpenesnenus: ypoeHs passutus 3B (bespykux, Mo-
posoBoii, 1996) [11]. Metoauka comeput 6 cyo-
TECTOB, KOTOpBIE JAIOT OLEHKY 3B ¢ BbiAeseHu-
€M BeAyILero KOMIoHeHTa: cyotect 1 — 3putesb-
HO-MOTOpHAasi KoOpAuHaius; cyorect 2 — ¢ury-
po-poHOBOE pasznuueHre (MOMEXOyCTOMYHBOCTE);
cyOrtect 3 — mOCTOSIHCTBO ()OPMBI (KOHCTAHTHOCTh
BOCIIpUsATHS); CyOTecT 4 — BEIOOP 3TAJIOHHOM (pury-
pBl (3pPUTENBHO-TIPOCTPAHCTBEHHOE BOCIIPUSTHE),
cyOTect 5 — komupoBaHue MO OOpasiy (3pUTesb-
HO-TIPOCTPAHCTBEHHOE BOCIPHSTHE), CyOTECT 6 —
3pUTENBHBIN aHANM3-CUHTE3. Bee 3amanust BBION-
HSUTUCBH KQXKIbIM peOeHKOM rpadpruecku, B XOZe UH-
JTUBUY AJIBHOTO TECTHPOBAHKS.

Ha BTOpOM »3Tame MpoOBOOWNIACH PETHCTPALHS
O2I' ¢ MOMOIIBI0 KOMITBIOTEPHOTO 3JIEKTPOH-
uedanorpada «Neuroscop-416»  mpousBomCTBa
HII® «buona» (Poccust) ¢ pa3nenbHBIMH YIIHBIMH
UHIU(PPEPEHTHBIMU  AIIEKTPONAMH  HETPEPBIBHO,
MOHOTIOJISIPHO OT CHMMETPHYHBIX OTBEISHHH 3aThI-
nounbix (O, 0)), Temennbix (P, P,), neHTpanbHbIx
(C,, C), nobmeix (F,, F,), nepennepucounnix (T,

T,) u 3arbinouHO-TeMeHHO-BUcouHbIX (TPO | )
ex/sin
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OTBEICHUM JIEBOrO U MPaBoro mnosymapui. Jloka-
JM3aLUsl OTBEACHHUN OMpenessyiach Mo MexIyHa-
ponnoii cucreme «10-20», mst TPO — mo metony
T.TI. bBereneroii [1].

Jlnst usydenust 0coOeHHOCTEH (hy HKITMOHAJIBHOM
OpraHu3alid MO3ra MpH 3PUTENIEHO-TIPOCTPaH-
CTBEHHOMH JIeATeNbHOCTH peructpaiysa 31 mposo-
IIAJIACh B COCTOSIHUM CITOKOMHOTO OONpPCTBOBAHMS,
B CUTYaLMH O)KUIAHUS 3PUTENIBHO-TIPOCTPAHCTBEH-
HOTO 3a/IaHusi U BO BPeMs BBINOJHEHHs. Monens
SKCTIEPUMEHTA TpeayCMaTpuBaja IpeabsBIeHIe
3PUTEILHO-TIPOCTPAHCTBEHHOTO 3aaHUsl  OIHOTO
THIIA.

KommslotepHas 00paboTka  3JEKTPO3HIIE-
danorpadpuyeckux  JAHHBIX  OCYHIECTBIISIIACH
METOIOM  CIIEKTPAIbHO-KOPPENSILIMOHHOTO  aHa-
musa (Beictpoe mpeoOpasoBanre ®Dypbe) mpu
oMoty Tiporpammbel «INeroscope S5.1». B ana-
JI3 BKJIIOUAIHMCh MHUHYTHBIE OTpe3Kd (POHOBOM
sarucu OOl ¢ mpenBapUTENnbHO yHAICHHBIMU
aptedaxkramu. IlomBeprHyThie KOMITBIOTEPHOM
MareMarnueckor oOpaboTke naHHbIE OBUTH Tpen-
CTaBJieHbl B BHIE OTHOCHUTENBHBIX (HOPMHpPO-
BaHHbIX Ha OOMIyI0 dHepruio) sHauenuii OCM
B YaCTOTHBIX auamasoHax teta (4-7 I'm), aib-
da-1 (7,5-9,5 T'u), ansda-2 (9,5-10,7 I'u), ans-
da-3 (10,7-12,7 I'u) u Gera (13-20 I'n). I'pann-
LBl TUANa30HOB ObUTH BLIOPAHBI B COOTBETCTBUH
C JOMUHHUPYIOLINMU B JAHHOM BO3PACTHOM IPyII-
rMe TUKOBBIMU 3HAYEHUSIMH  aHAJIU3UPYEMBIX
YACTOTHBIX AHana3oHoB DOl mpu KayecTBeH-
HOM aHAaJM3e KPHBBIX OLEHOK CIEKTPabHON
MOIITHOCTH.

OCHOBHBIM aHAJIM3UPYEMBbIM TTapaMETPOM MPO-
CTPAHCTBEHHO-BPEMEHHON OpraHM3aliyd JIeKTPH-
YeCKOHM aKTHBHOCTH ObLT MAKCHMYM OLIEHKH (DyHK-
it KOI' puTMHUYeCKHX COCTABJSIONUX aibga-
muanazona 991 C nenbro npubIvKeHNs pacrnpee-
JIEHUsI aHAJIM3HPYEMBIX MEPEMEHHBIX (MAKCHMYMOB
ouernok KOI') k HOpPMaJbHOMY HCIIOJIb30BANIOCH
Z-npeobpazopanre Oumepa. Poct KOI' ans mapbt
OTBEISHHH PacCMaTPUBAJICS KaK TOKA3aTelTb Y CHIe-
HUs (DY HKIIMOHAJTBHOTO B3AHMONEHCTBHS MEKITY CO-
OTBETCTBYFOLIUMH OOJIACTIMH KOPBL.

VYpoBeHb (yHKIHOHATEHONH aCHMMETPUN KOPBI
TOJIOBHOTO MO3Ta OMPEIessUTH C TIOMOIIBIO aHaJIM3a
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aCHMMETPUH AaKTHBHOCTH alib(a-auanazona |[3,
12]. Tokasarens anbdha-aCUMMETPUH OTPeEsI-
cs kak pasauna OCM mexay oTBeaeHUsIMU 000X
TIOJTY LIIAPUIA.

Marematu4ecKkuii U CTaTUCTUYECKUM aHaN3
TIOJTy YeHHBIX JAHHBIX MPOBOAIJICS C IPUMEHEHHEM
nakeTta mpuKIaaHeIx mporpamm «Microsoft Excely,
«SPSS 15». JluciepCHOHHBIN aHAU3 MPOBOIMIIC
C HCIIONIB30BAHMEM MPOLICAYPHl CPaBHEHHUS Cpen-
Hux 3HaueHni BIOOpOK ANOVA ¢ BbUHCIIEHHEM
0O0IIEro ypoBHsI 3HAMUMOCTH PA3IHUHiA (P-yPOBEHb
3HauMMOCTH Kputepusi Ouinepa). [lo pesynsraram
METOIMK PA3IHYUs CYUTAIHNCH CTAaTUCTHUECKH JI0-
CTOBEPHBIMH NPH YPOBHE 3HAYUMOCTH p < 0,05.

Pesyabrarel n o6cyxaenune. [1o pesynsraram
TIEPBOTO dTara MCCJIENOBAHUS AeTH ObUIH paszie-
JieHbl Ha 3 rpymmsl 1-5 — Temn popmupoBanus 3B
cpenuuii (n = 21); 2-1 — Temn popmuporanus 3B
HIke cpeanero (n = 25); 3-1 — remn GpopMupoBa-
Hus 3B Huskwii (n = 22).

CriektpanbHO-KOTepeHTHBIN aHanmm3 D31 mo-
KOSI C 3aKPBITBIMU IJIa3aMU TTO3BOJIMJI BBISBUTH
CXOICTBO M HEKOTOPYIO Crielu(uKy dJeKTpude-
CKOM aKTUBHOCTH T'OJIOBHOTO MO3ra B IPyMIax Jie-
Teit ¢ pasHbIM TemnoMm Gopmuposanus 3B. B 93T
TIOKOST C 3aKPBITBIMU IJIa3aMH HaMU He OTMEUYeHO
3HAUUTENBHBIX OTIIMUMN y Aeted |- u 2-i rpymm.
TO MO3BOJISET NPEATIONIOKUTE, YTO KOJIMYECTBEH-
Hble TokazaTenu D21 Mokod He OTpa)karoTCs Ha
HE3HAYUTEJIbHOM CHIDKEHHUH TeMIOB (OpMHUPOBa-
Hus 3B.

Hamu otMedena TeHmeHLMs yCHJIGHHUS MOII-
HOCTH TeTa-puTMa y Jeted 3-i rpynmsl BO BCex
OTBEAESHUSIX, KPOME 3aThUIOYHBIX. YCHIIEHHE Mef-
JIEHHOBOJIHOBOM aKTHBHOCTHU MOYHO paccMarpu-
BaTh KaK IPOSBJICHUE HAPACTAHUS Y TOMJISIEMOCTH
M HCTOIIAeMOCTH HEHPOHHBIX 3JIEMEHTOB KOPBI
OOJNBITUX TIONMyIIApUi, OOy CIaBIUBAIONIAX pac-
TOPMa)KMBaHHE TONKOPKOBBIX CTPYKTYp, KaK Ha-
npsokeHHOCTD (yHKumonuposanus LITHC [13].

OmmnanTtensHON 0COOEHHOCTHIO IeTel JTaHHOM
TPYIIIIBI SIBJSFOTCS ¥ 00Jiee BhIpasKeHHbIe aibda-1-
4aCcTOTHI B JIOOHOH 00macTu KOpsl B horoBOM D3I,
KOTOpBIe OOBIYHO CBSI3BIBAIOT C TOPMO3HBIMH MPO-
neccamu [14, 15]. Tlocnennee paccmarpuBaercs
KaKk 3amesieHde (DyHKLHIOHAJIBHOTO CO3PEBAHMS
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atou obnactu [4, 16] u MmoxkeT 00ycnaBnuBaTh Je-
(¢ULMT MPOU3BOJBHBIX (JOPM BHHUMAHUS, €ro OT-
HOCHUTEJIBHO HU3KYIO YCTOMYHUBOCTH, HapyIISHHUS
CHCTEMHOU OPraHU3aLMH MPOLIECCOB BOCTIPHUS THS
Y aHAJTUTHKO-CHHTETHYECKOHN NeATEIbHOCTH MO3-
ra B nenoMm [18]. Henbss uckimounts, 410 nedu-
LIUT aHHBIX KOTHUTHBHBIX OMNEpanyii MPUBOIHUT
K 3aMeJIeHHI0 TeMIoB (popmuposanus 3B.

AHaim3 OHOAIEKTPUYECKOH aKTUBHOCTHU TO-
JIOBHOTO MO3Ta B COCTOSIHUHM TTOKOS IeTeH MoKa3a
HE3HaUUTeNbHbIe OTIMuMs B 1-U u 2-i1 rpymnmax,
MOTOMY Ha [aHHOM JTalle WCCISIOBAHUS IS
aHayM3a OCOOEHHOCTEN HeHpO(U3HOIOTrHYECKO-
ro o0OecrieueHus 3pUTENIbHOMN IesITeTIbHOCTH HaMHU
Obutn BBIOpaHs! nety 1-i u 3-# rpymn.

Tlepexon x cutyaruyl TOTOBHOCTH K 3pUTEIHHON
TesITeIbHOCTH BBI3BIBACT HEOTHO3HAYHBIE HM3MEHe-
HUSI OMORJIEKTPHYECKON aKTHBHOCTH KOPBI T'OJIOB-
HOTO MoO3ra y aereit obenx rpynm. CpaBHUTEIBHBIN
anamu3 (ANOVA) paszuun 3xHadsenunii OCM moka-
3aJ1, YTO MePEXO OT COCTOSHUSI TIOKOSI K TOTOBHOCTH
K 3PUTENBHON ESTeNTbHOCTH BBI3BIBACT MPAKTHYe-
CKH CXOAHBbIE U3MEHEeHUs y Aeted -t u 3-i rpymm.
Jlmie o psimy OTBemeHWM ObUTM OTMEYEeHBI T10-
croBepHble pasuuus (p < 0,05): Gonbluee Bo3pac-
taane OCM — y pereit 3-i rpymmsl B TeTa-Auana-
30HE B 3aTBUIOYHON OOJIACTH MPABOTO MOJTYLIAPHS,
B OeTa-nuarnasoHe BO (PpOHTANBHBIX 00NacTsIX 000-
VX TIOJTy LIAPHIA ¥ TIepeHEBUCOYHOM 001acTH JIEBOM
reMucdepbl.

IIpu cpaBHeHHMH pa3HULl MAaKCUMAJIbHBIX 3Ha-
yenuii pyukuuii KOI' mpu nepexone oT coOCTOsIHMSA
TIOKOSI C 3aKPBITBIMH IT1a3aMH K CUTYalliH TOTOBHO-

.
Tera

Ansda-l

l l

CTHU K 3PUTEJILHOM NeATEILHOCTH B 00eUX rpyImnax
IeTeil BbISBIISHBI JOCTOBEPHBIE pasnuuus (puc. 1).

HeobOxomimMo OTMETHTH, YTO Yy JHeTell 00eux
TPy B COCTOSIHUM TOTOBHOCTU K AEATEIbHOCTH 10
cpaBHEHHIO ¢ (POHOM OBLTO OOHAPYKEHO IOCTOBEP-
HOE CHIKEHHE MAaKCUMyMOB OLleHOK (yHkimii KOI'
anb(a-puT™Ma, YTO HE MPOTHBOPEUHUT HEHPOPU3H-
OJIOTHYECKUM JIaHHBIM. B HEKOTOpBIX HCCIIenOBa-
HHUSIX TIOKA3aHO, YTO H30HPaTeIbHOCTh MPOLIECCOB
MPEeACTHMYJIBHOTO BHUMAHHS y €TEH B OTIMYHE OT
B3POCJIbIX MPOSIBIISIETCS B T. Y. U B CHIDKEHHH YPOBHS
KOI' B Tex 0OnacTsx, KOTOpEIE «HE MPHHUMAIOT yUa-
cTus» B 00pabOTKe peneBaHTHOM HH(popMartiH [18].

OrMmeueHo ysenmmuenre Mexmnonymiapaoin KOI'
B HU3KOYACTOTHOM ajib(ha-AuarasoHe y netei 3-i
IPYMIIBI HAPSIAY CO 3HAYUTENBHO OOJiee CHIIBHO BbI-
paXXeHHBIMH MHOTOYMCJIEHHBIMH yMEHBIIEHHSIMH
KOI' B nuanaszonax ansda-1, anbda-2, npexne Bce-
10 B JIOOHO OOJIACTH 1 B CBA3SIX JIOOHOM U 3pUTENTh-
HOH obmacredl. Yeenmmuenue mexnonymapHoi KOI
B anb(a-1-quarnasoHe Mexay 3aTbUIOYHBIME OOa-
CTSIMH y JIeTel KOPPECTIOHAUPYET C JIMTEPATYPHBIMU
JAaHHBIMH O CTIELHATM3HPOBAHHOM YYACTHH B Opra-
HH3AIMM BHUMaHUs HavuOosiee ()yHKIIMOHAIBHO 3pe-
JIBIX O0JIacTel Mo3ray eTed TaHHoTo Bo3pacTa [19].

Haim naHHbIie COrMacyoTCsi C MHEHHUEM O TOM,
YTO peaklsi aKTUBU3ALMA B OTBET HA OTKpPHIBA-
HUE IJ1a3 BbI3bIBAET Y A€TEH CHIKEHUE YPOBHSI KaK
BHY TPHITOJTY IAPHOM (B 00OMX MONYLIApHUAX), TaK
n MexnonymapHoin KOI' 6uonoreHmanos anb-
(da-auanasoHa, 4TO OTPAKAET yBEJHUEHHE aKTH-
BAal[HOHHBIX BJIUSHHI B OTBET HA 0OCTAHOBOUYHYIO
3putenbHyo addepenraruio [20].

AN | |
Amnpda-2 Ampda3 bera

Puc. 1. Tlokazarern ¢ymxmuit KOI' purmmdeckux cocTapmmomux D01 IMMKOIHHAKOB
¢ pa3HBIM ypoBHeM pa3BuTUsl 3B: — — Gémpmue 3navenmst ¢pyuknumit KOI' y getedt ¢ HU3KUM
TeMIioM opMupoBaHuS 3B Mo cpaBHEHMIO ¢ AETBEMH CO CpeIHMM TeMIoM dopmupoBaHust 3B,

----- — MEHLIIWEC 3HAYCHUA
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IIpu cpaBHUTETEHOM aHATH3E TMHAMUKH (PYHK-
uuii KOI' y mereit obeux rpynm oOHapysKeHa peru-
oHapHas cnenu(pUUHOCTh yuacTus obiacreil Kopbl
OONMBIIMX MONYIIAPUI B peaTn3alid TOTOBHOCTH
K 3pUTENBHON HAesaTensHOCTH. Tak, y aeTed 3-it
IPYIIbI B PEAIH3ALHUIO MPEACTUMYJIBHOTO COCTOS-
Hust O0OJiee aKTHBHO BKJIFOYAIOTCS [TEPEIHEACCOLHA-
THBHBIE 30HBI KOPBI, y Aerei 1-i rpymnsl Habaona-
eTcsl JeCHHXPOHHN3ANS PATMOB ajb(da-anamnas3ona.

Oobparnaer Ha ce0s BHIMaHUE HAIIMUKNE Y OeTel
3-if rpynnel Oonee BBICOKHX 3Ha4eHUH (DyHKIUIT
KOI" mexxny 3amHeacCOMHATHBHBIMU 30HAMHM I1pa-
BOTO monywmapus. Pa3BuTue JOKATBHBIX CBS3€il B
MPaBOM TMOTYITIAPUH TOCTUrAST MHKa K 7 rojam [21].
Moxuo NMPpeanoJIOKNUTE, UTO B IEPUOA OXKUOAHUS Y
nereii HaOmonaercs npouecc Oonee HampsHKEHHON
HACTPOUKH MPABOMOYIIAPHON KayHdaJIbHOH CHCTe-
MBI CEHCOPHOT0 aHaym3a, QyHKLHs KOTOPOH COCTO-
UT B OJIHOM ONHMCAHUU U300paKeHUs TOCPEICTBOM
XPaHSILErocsi B MamsaTH HaOOpa HEepa3ioKUMbIX
JIEMEHTOB H300paykeHus (IPUMHUTUBOB) [22].

Hamu nanHbIE coOracyroTcsi ¢ pe3ynbTaTaMu
HCCITEIOBAHUMA MO3TOBOHM OPraHMU3AINU MPOLECCOR
BOCTIPHSITHS H 3aIIOMHHAH WS 3pUTENIBHON nH(popMa-
LIUH Y IeTed CO 3HAYMTEIbHBIM HapyLIEHHEM CIIy-
Xa, COUETAIOLINMCS C PEryJSITOPHBIMH PaccTpoi-
creamu. [TokazaHo, 4To y 3TuX Aereil Habmogaercs
Hanbonee Beipaykennoe mossimenne OCM u KOI'
B MPAaBOM MONYLIAPHHU MO CPABHEHHIO C HOPMOI.
1O OTpakaeT HACTPOHKy B mepro d(pPEeKTHBHOTO
OXXUJaHHUS MTPEUMYIHECTBEHHO MPABONOIYIIapPHBIX
NPOCKIUOHHBIX MW AaCCOHUATUBHBIX MECXAHU3MOB,
o0ecreunBaroINX CUCTEMHYIO HH(POPMAIIMOHHYIO
00paboTKy OkuIaeMoro crumysa [23].

ITokazaTenu 3MeKTPHIECKON aKTUBHOCTH KOPBI
y mered 3-U rpynmbl HO3BOJISIIOT CHENATE BLIBOM
00 of11emM >MOLMOHATEHOM HaNPsDKEHUHN NeTel B
CUTYallii TOTOBHOCTH K 3pUTENLHOHN JiesATenbHO-
CTH M BOBJICUCHHHU B MMEPUOI OKUJAHUSA CTUMYJA
NPENMYLIECTBEHHO MPABOIOYIIAPHBIX TPOEKIH-
OHHBIX M ACCOLIHATHBHBIX MEXaHH3MOB.

Cutyauys BBITOJIHEHHS 3PUTEJILHON JesTelb-
HOCTH MPHBOIUT K O0Pa30BAHHIO CIIELUATIU3HPO-
BaHHBIX (YHKIHMOHAJBHBIX OObLEIMHEHHUU Ompe-
JeNeHHBIX O0NacTeil KOpsl OONBIINUX MOJYIHAPUi
B o0enx rpymmax ucneItyeMsrx. [Ipu aTomM crout
OTMETUTh HE TOJIBKO PErHOHAPHOE BO3ZHHKHOBE-
HHe (POKYCOB B3aMMOCBSI3AHHOW aKTHBHOCTH, HO
U MONTYIIAPHYIO Clen(UKy OPraHn3aluu KOTHH-
TUBHON AEATELHOCTH y NETEH C Pa3HBIM TEMIIOM
hopmuporanus 3B.

Tomorpadgus MPOCTPAaHCTBEHHOH CHHXPOHH-
3alM{ 3IEKTPHYECKON AKTUBHOCTH (BbIsIBIIsieMas
no KOI') npu 3puTtensHON AeATENbHOCTH y AeTei
00euX rpyImmn UMEeT YepPThl CXOACTBA H Pa3IH4HUs.
Hamu otmeueno Oosnbliiee KOIMYECTBO TOCTOBEP-
HbeIX H3MeHeHud 3Hadenuid ¢yuxumit KO npu
nepexofe OT CUTYyallld TOTOBHOCTH K 3pUTEIbHON
IesATeIbHOCTH V IeTel 3-il rpynisl M0 CPaBHEHHIO
¢ aetbmu 1-if rpymnsl (puc. 2).

O0pamiaer Ha cebs BHHUMaHue OOJBINEE KO-
JIMYECTBO CBA3EH B TPaBOM MONYINAPUH V OETeH
3-i rpynnst B anbga-auanasone. Kasamocs 6b1, 60-
Jiee TeCHBIe CBSI3H B NMPaBOil remucdepe MOKHBI
obecrieunBarh OOJiee KAYECTBEHHBIH PE3yJIbTAT BbI-
NoJHeHws1 3ajanuii Ha 3B, ogHako nannHas rpynna
IETEN XapaKTepusyeTcs 00jiee HU3KUMH TEMIIAMH
dopmuporanns cucremer 3B. Tlo Muenwto psma

JA A A\
o
[ 4
®
Teta Amnna-l Annga-3 Bera

Puc. 2. Tlokaszarenn dvukmumit KOl purMimecknx cocTapismomux D01 jgereit
IIPH IIEPEXOIE OT CUTYallUU TOTOBHOCTH K 3PHTENILHOU AeATENIBHOCTH: —— — OONbIIAEe
sHaueHns pyrkumit KOy neteit ¢ HmskuM TeMoM popmupoBanusd 3B Mo cpaBHEHUIO
¢ JIETEMH €O CpejTHAM TeMTIoM (opMupoBaHns 3B, ----- — MEHRITHE 3HATCHNAS
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HCCIIeZIOBaTeNiel, yBeINUeHHe MOIIHOCTH alib(a-ax-
THUBHOCTH B IPABOM TOJIYIIAPUH CBUIETEIBCTBYET
00 yCHJIEeHNH TOPMO3HBIX BJIMSHAN Ha KOpy [24-26].

V neteii 3-i rpymmsl B abda- 1 -quanasone Gop-
MHpyeTcsi (pyHKUIHOHAIBHOE OObeqUHEHHE B Mpa-
BOM TTOJTYIIIAPHH C JIOKYCOM B JIOOHOM 30HE U CHH-
JKAeTCsl B3aUMOIECUCTBHE MEXKAY JIOOHOW W IeH-
TpaJbHON OONaCTSIMU JIEBOTO TONymapus. Taxke
y IeTeil JaHHOM TPYIIIBI OTMEUEH JIOKYC IPaBOIIOo-
JIyIIAPHOTO B3aUMOMENCTBYS B anb(a-3-auanasoHe
MeXKIy TepeIHEeBUCOYHBIMI—-TEMEHHBIMH U TIeper-
HEBHCOYHBIMU—TEMEHHO-3aThIJIOYHO-BUCOYHBIMH
obnacTaMu. ITO CBUIETEILCTRYET O MPeoONaIaHuu
MPABOTIOIYIIAPHON CTpPaTeruul 3PUTSIIEHON Jes-
TENBHOCTH Y AeTel JaHHOH I'PyNIbl, YTO U IPHUBO-
IWT K CHIDKeHUIO Y dexkTuBHOCTH 3B.

Taxum 00pas3oM, HaHHBIE, TTOYUYESHHBIE B XOIE
Q0T ananuzay nereit 7-8 jet, mokasasu, 4to aabda-

ToToRHOCTE K 3pHTEILHOH
JeATeIBHOCTH

IleB IIp

5} 3 o
T Ry T
TPO B , TPO
6 i';

ACHMMETpHsl TOJIOBHOTO MO3ra SIBJISIETCS] OIHHUM
u3 ¢akTopos, onpenensromux Temn (GopMHpoBa-
Hus 3B.

KoppensiumonHsiii aHann3 mokasareneit anbda-
ACHMMETPHH TP epexofe OT CUTyalluH TOTOBHO-
CTH K 3pUTENIBHON AesATeNbHOCTH U 3P eKTHBHOCTH
peanvzalii KOMITIOHEHTOB 3B BhIsBiIseT Oonblioe
KOJIMYECTBO MPSIMBIX B3aHMOCBSI3eH Il IIepeaHeBH-
COYHBIX H TEeMEHHO-3aThIJIOYHO-BHCOYHBIX O0MACTEH.

KoppensimoHHble MOnENH, OCTPOESHHBIE IS
IBYX 3KCIEPUMEHTAIBHBIX CUTyalwi (puc. 3), Ha-
DISIAHO JAEMOHCTPUPYIOT OCOOSHHOCTH BJIMSIHUS
MOJTYIIAPHOH aKTUBHOCTH Ha d((EKTHBHOCTh BbI-
TIOJTHEHHS 3PUTEIbHON IeSATeTIbHOCTH.

Taxk, Ooniee yCIeIHbI U UMEIOT BHICOKHE TEMIThI
(dopmupoanusi 3B Te 1eTH, y KOTOPBIX B COCTOSTHHN
TOTOBHOCTH K 3PHUTEJILHOM AEATENbHOCTH OOJIb-
masgs OCM npaBoro nojymapusi, a npy Mepexone

SPPHEJILHB.H HeHTEIIEHOLTE

Jen IIp
P P
O O
T T

0 1. TPO

6

Puc. 3. KoppemsrmoHHas Mo TelTh B3aUMOCBsI3eii okazaTerelf anba-acHMMeTpHH pa3IHIHEIX
obmacteif xopel JeBoro (Jle) u mpaporo (Ilp) modymapuif B pasHBIX SKCIIEPIMEHTATBHBIX

CUTYaImsIX W YCIemHOcTH (opMHpoBaHHS KoMIoHeHToB 3B: 1 —

3pUATCIIBHO-MOTOPHAsL

HHTerpalysl, 2 — IOMEeXOYCTOMUMBOCTDh BOCIPHATHS, 3 — KOHCTAHTHOCTH BOCHPHSTHST, 4 —
3PUTEILHO-IIPOCTPAHCTBEHHOE BOCIPIMITHE, 5 — 3pUTETBHO-IPOCTPAHCTBCHHBIE OTHOINCHMU,
6 — 3pUTETHHO-IIPOCTPAHCTBEHHEIH aHAIM3-CHHTE 3, —— — alba-1; «*+* —anpga-2;-—— —anpda-3
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K 3pUTEJIbHOM NesiTeIbHOCTH HabimonaeTcs 60Ib-
I1ast 1€ CHHXPOHHU3ALMSI TIPABOTO TIOJTY IAPHSL.
Hauubie 0 Oonbiiei (PeKTHBHOCTH JIEBOTIO-
JyLIAPHON CTpaTeruy 3pUTEIbHON NesTelIbHOCTH
y JeTell aHHOrO BO3pacTa HAXOMAT OTPasKeHUe
B JmTeparype. HexotopelMu wuccienoBaresiMu
MOKA3aHO, YTO COBEPLISHCTBOBAHUE 3PUTEIILHOTO
OTIO3HAHUS CUTHAJIBHOTO CTUMYJIA B YCJIOBHSIX JI0-
MOJIHUTELHON HH(OPMALNY, aHATU3HUPYEeMOH Ha
HETIPOM3BOJILHOM YPOBHE, COCTOUT, C OOHOM CTO-
POHBI, B YMEHBIISHUH BOBJICUSHHS ITPABOTIONY-
IIAPHBIX MEXAHU3MOB B TIOJIb3Y JIEBOIIOJY IIAPHBIX,
C Ipyrol CTOPOHBI, B CBEPTHIBAHUH POJIU JIOOHBIX
obnacTell B CEHCOPHOM aHaJIM3e MpU3HakoB [4, 15].
IIpyu BBITOMHEHUH 3PUTENBEHO-TIPOCTPAHCTBEH-
HOTO 33/1aHMs Y ieTel 3-1 rpy sl Ha 9acToTe OeTa-
putMa npeolafaeT reHepan30BaHHOE yCUIICHHE
KOI B 1eBom nonymapuy 1 B KayIaJIbHBIX OTASIAX
TMPABOTO TOJYIIAPHS], YTO CBHUIETENBLCTBYET O IM0-
BBIIIEHUN YPOBHS «IICUXWYECKOTO HAIPSIKEHUSD)
[27] mpu BBITIOJIHEHNH TECTOBBIX 3a0aHUM, YTO TaK-
e MOXKET CHIKaTh 3(Pp(heKTHBHOCTh IESITENBbHOCTH.
3axmouenne. OcoGEHHOCTH IPOCTPAHCTBEHHO-
BpPEMEHHOW OpraHN3alH OHORJIEKTPUIECKOM aKTHB-
HOCTH ITPH 3pUTEITBHOM NeSITeIEHOCTH Y IeTel 00enx
TPYTIIT BEIPAKAFOTCS B TOM, UTO SKCIIEPUMEHTAJIbHBIS
3aIaHUs Y UCTIBITYEMBIX CO CPEAHHM TeMrioM (op-
mupoBadusi 3B BiekyT 3a co60it HacTpoHKy paboTsI
KOPBI Ha HCTIONB30BaHKE OoJiee SKOHOMHYHBIX H (-
(heKTHBHBIX MEXaHM3MOB, B TO BpeMs Kak y aeTei
C HU3KMM TeMIioM (opmuposanus 3B HaOmonaercs
reHepaTM30BaHHOE B3aMMOICHCTBIE HEPBHBIX LIeH-
TPOB B MPOLIECCE 3PUTEIILHON eI TEIbHOCTH.
VBenmueHne TPOCTPAHCTBEHHON CHHXPOHH-
3auuy OMONOTEHLHANOB B TeTa- M Oera-muara-
30HaX, OXBATHIBAIOIIEE IMPAKTUYECKU BCIO KODY,
y IeTel ¢ HU3KUMHU Temramu GopmupoBanus 3B
MOJKET OTpaKaTb 3HAYUTEIHHOE TTOBBIIICHUE SMO-

Cnucok uTeparypsl

LIMOHAJILHOM aKTUBALIMH U YPOBHSI KICUXHYECKOTO
HanpspKeHUsD) TMPU OCYIIECTBIEHHH 3PUTENIEHO-
MPOCTPAHCTBEHHOU JIESTEIBFHOCTA AETBMH 3TOU
rpynrel. Taxxe o151 geTeii J1aHHOHM rPYIIbI Xapak-
TepHO TpeobriamaHre NPaBOMOJyIIAPHON CTpa-
TErWH 3PUTEIBHON AeSTeILHOCTH, YTO MPUBOAUT
K CHIKeHHIO dpdexTrBHOCTH 3B 1 3amensienuio
TEMIIOB €0 COBEPLISHCTBOBAHUS. XapaKTePUCTH-
KOM HEe3pejoCTH MO3TOBOrO OOeCIeueHus: 3pu-
TEJIFHOM AESTENIbHOCTU Yy JIeTel NaHHOW T'PYIIIbI
SIBJISIETCS. M aKTUBHOE BKJIIOUEHHE B 3PUTENIEHOE
oTo3HaHUe JIOOHBIX 00acTel KOphl.

VY nereti ¢ pasHeiM TemmioMm popmupoBanus 3B
BBISIBJICHA Criel(UKa W aCUMMETpPUS aKTHBALH-
OHHBIX MPOLIECCOB KOPBI FOJIOBHOrO Mo3ra. bosee
BBICOKHE Temrbl (opmupoBanusi 3B onpenensier
OonpInas akTUBAIUS TPABOTO TOJyLIApUs B CO-
CTOSIHUM TOTOBHOCTHU K 3pUTEIBHON AESITEIbHOCTH
n OoybIlasi aKTUBALIMS JIEBOTO TOJYIIAPHS TIPH
TepeXofie K 3PUTENBHON JIeITeTbHOCTH. DJIEKTPH-
YyecKasl aKTUBHOCTH KOPBI B COCTOSIHUH T'OTOBHO-
CTH K 3pUTENIbHON AESITeJIbHOCTH y JeTel ¢ HU3-
KM TeMrioMm popmupoBanus 3B xapakrepusyercs
YBEJIMYEHHEM HPOCTPAHCTBEHHON CHHXPOHH3A-
LMK B TeTa- U OeTa-auana3oHax, 4YT0 CBUIETENb-
CTBYET O TIOBBIIIEHNH 3MOLTUOHATIBHON aKTUBALIN
1 YPOBHSI KIICUXHYECKOTO HAIPsDKEHUs. Y AeTel
co cpemHuM TemrioMm ¢opmupoBanus 3B nannas
TEHAEHLIMS MeHee BbIpaKeHa.

VY neteii ¢ pasHeIM TeMIioM (POPMHUPOBAHHS
3B BhisiBNieHA crielp(UKa B3aHMONCHCTBUS pas-
JIUYHBIX OTIAEJIOB KOPbI OONBIINX TOJyIIApHH.
Anamm3 KOI' npu BeINOSTHEHUH 3pUTENIEHON Ae-
SITEJIBHOCTH CBUAETENILCTBYET O MaKCHUMAaJIbHOM
BKJIale B MPOLIECCHI YCMEMIHOro (hopMHUpOBAHMS
3B nepenHEeBUCOYHBIX U TEMEHHO-3aThUIOYHO-BH-
COYHBIX O0OJIacTel mMpaBoro Moy IapHsl.
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PECULIARITIES OF PSYCHOPHYSIOLOGICAL SUPPORT OF VISUAL PERCEPTION
IN CHILDREN AGED 7-8 YEARS WITH VARIOUS RATES OF ITS FORMATION

This paper presents the results of psychophysiological and electroencephalographic studies on visual
perception (VP) support in children aged 7—-8 years (mean age 7.52 + 0.37 years). The experimental part
of the research was carried out in two stages. At the first stage we estimated the level of VP development
using a modified method of M.M. Bezrukikh and L.V. Morozova (1996); at the second stage we recorded
electroencephalograms (EEG) to study the functional organization of the brain during visuospatial activities.
The EEGs were recorded using the Neuroscope-416 encephalograph, with the spectral correlation
analysis of the EEG data performed using Neuroscope 5.1 software. We evaluated relative (normalized
to total energy) values of power spectrum (RPS) in the following frequency bands: theta (4—7 Hz), alpha-1
(7.5-9.5 Hz), alpha-2 (9.5-10.7 Hz), alpha-3 (10.7-12.7 Hz), and beta (13-20 Hz). In addition we assessed
the estimation maximum of coherence function of the alpha band rhythmic components, as well as
asymmetry of alpha band activity. The study found that subjects with an average rate of VP formation had
more economical and more efficient mechanisms of visual activity, whereas low rates of VP formation
lead to generalization of these mechanisms. Children with low rate of VP formation showed significant
emotional activation and raised levels of mental strain during visuospatial activity. Greater activation of the
right hemisphere (especially the anteriofrontal and parietal-temporal-occipital areas) ready for visual activity,
as well as greater activation of the left hemisphere during transition to visual activity largely contribute to
a more successful formation of visual perception.

Keywords: visual perception, electroencephalogram, functional asymmetry of the cerebral cortex.
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