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PE3IOME

AxTyansHOCTB. BKiTam ceHCOMOTOPHOM HEHPOHHOM CeTH B BOCIIPUSITHE PeYd OTHOCHUTENIBHO He[JaBHO OBIN BBI/IEJIeH ¥ OMMCaH
y B3pOCJIBIX JIFOfei. B meTckom Bo3pacre acconuariyist HeipodrU3n0I0ru4eCcKuX KOPPeisTOB CEHCOMOTOPHOM aKTUBHOCTH U
IIPOIIECCOB BOCIIPUSITHSL PEYU OCTAeTCSI OTHOCHUTEIIBHO HOBOH U JIOCTaTOYHO IIPOTUBOPEYHBOI 00/IaCThIO UCCIIeOBAHHM.
Hens. OnpenenuTs pojib CEHCOMOTOPHOM HEMPOHHOM CEeTH B Pa3BUTHH IIPOIIECCOB BOCTIPHUSTHS PEYH B IETCKOM BO3pacTe.
Mertonpl. [Tonck 1 aHaM3 SKCIIepUMEeHTANIbHBIX UCCIIe[JOBAHUIM, HAlIPABIEHHbIX HA U3y4YeHe CeHCOMOTOPHBIX PUTMOB U pedu
y Aerel, KOTopble 66K orybikoBassl B iepuog ¢ 2010 o 2025 rop. [Touck ocyrectsisuii B 6a3aX HAyYHOTO IUTHPOBAHUS
Google Scholar, PubMed, Web of Science, eLIBRARY u KubtepJlennnka, ¢ JOIOIHUTENLHEIM IPUMEeHEHHeM BCTPOEeHHBIX
UHCTpyMeHTOB roucka Google Scholar, st pacivpenust 0xBata pejieBaHTHOM JIMTEPATyPhL.

Pe3ynbraThl. Bputo BHISIBIIEHO 7 3KCIIepHMEHTaIbHBIX PAaboT, TIOCBSIIEHHBIX CBSI3HW CEHCOMOTOPHOW akTUBHOCTU D3I U peun
y JeTel. BonbImas yacTh NCCIeOBAaHMUI BEITIOJIHEHAa Ha BEIOOPKAxX MiIaleHIeB U JleTell B Bo3pacTe /10 3 JeT. B mepBoii paborte,
HaunboJiee paHHel 13 PaCCMOTPEHHBIX, CBsI3b [T0KA3aTeslell CeHCOMOTOPHBIX PUTMOB U PEYeBOr0 Pa3BUTHsI He ObLIa BBISBIIEHA.
OpHako, B 6oJiee MO3IHUX ITyOIMKAIMSX TPUBOJISITCS IAHHBIE O TOM, YTO XapaKTep U BHIPAXKeHHOCTb PeaKTHBHOCTH CEeHCOMO-
TOPHBIX PUTMOB 3aBHCHT OT THIIA PeUeBBIX CTUMYIOB. Psy McciienoBaTesieil yTOYHSIOT 3TH pe3ysbTaThl, OKa3kIBas, 4To boree
BBIPQKEHHbIH yPOBEHb JIeCUHXPOHHU3AIMH CEHCOMOTOPHBIX PUTMOB aCCOI[MMPOBaH C H0Jiee BHICOKUM YPOBHEM PeyeBbIX HABBIKOB
y IeTeil. OTH BBIBOIBI TPeOYIOT JAIbHEHIIINX UCCIIeJOBAHUM.

BeiBogpl. CeHCOMOTOPHAS CETh, BEPOSITHO, UTPaeT BCIIOMOTATeJIbHYIO POJIb B Pa3BUTHX BOCIPHATHS pedn y meted. IIpen-
IOJIOXKUTEJIBHO, C BO3PACTOM ee POJib YMeHbInaeTcsi. HeobXomuMbl abHen e UCCIIeIOBaHUsI [l YTOYHEHMsI BO3PACTHBIX
0CcoOeHHOCTEH BKJIaZla CEHCOMOTOPHO!M HePOHHOM CETH B IPOIIeCCHI BOCIIPUSTHS PeYr Ha IPYIIIAX JeTeill OIMIKOIBHOTO U
IIKOJILHOTO BO3PACTOB.

KirioueBbIe c/10Ba: CEHCOMOTOPHBIE PUTMBI, MIO-DUTM, BOCIIPUSITHE DYy, NeTCKUM BO3PACT, OHTOTeHe3, 3JIeKTPO3HIedasorpa-
¢dus (39T), pasBuTHe pedd, 3epKajibHble HeHPOHEI
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ABSTRACT

Background. The contribution of the sensorimotor neural network to speech perception has only recently been identified and
described in adults. In children, the association between neurophysiological correlates of sensorimotor activity and speech
perception processes remains a relatively novel and controversial area of research.

Objectives. The aim is to determine the role of the sensorimotor neural network in the development of speech perception during
childhood.

Methods. Search and analysis of experimental studies aimed at investigating sensorimotor rhythms and speech in children,
published between 2010 and 2025 were performed. The search was performed in the scientific citation databases Google Scholar,
PubMed, Web of Science, eLIBRARY, and CyberLeninka, with additional use of Google Scholar’s built-in search tools to expand
the coverage of relevant literature.

Results. We identified seven experimental studies investigating the relationship between EEG sensorimotor activity and speech
in children. Most of the studies were conducted on samples of infants and children under 3 years of age. In the first study,
the earliest of those reviewed, no connection was found between the indicators of sensorimotor rhythms and speech development.
However, more recent publications provide evidence that the nature and magnitude of sensorimotor rhythm reactivity depend on
the type of speech stimuli. Several researchers further specify these findings, demonstrating that stronger desynchronization of
sensorimotor rhythms is associated with higher levels of speech skills development in children. Nevertheless, these conclusions
require further investigation.

Conclusions. The sensorimotor network likely plays a supportive role in the development of speech perception in children, with
its contribution presumably diminishing with age. Further research is needed to clarify age-related differences in the involvement
of the sensorimotor neural network in speech perception processes, particularly in preschool- and school-aged children.

Keywords: sensorimotor rhythms, mu rhythm, speech perception, childhood, ontogenesis, electroencephalography (EEG),
speech development, mirror neuron system
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BBEJEHUE

INosiBnsieTcst Bce Borblile OKa3aTeIbCTB TOTO, YTO MPOIECC BOCHPUSATUS peyud 3a/IefiCTByeT OOIIHMPHYIO MYyIBTUCEHCOPHYIO
CeTb, KOTOpasl BKJIFOUaeT CEHCOMOTOPHBIe obyacty rosioBHoro mosra (Franken et al., 2022; Stroganova et al., 2022). Ananu3
(dYHKIMOHATIBHOM aKTUBHOCTH MO3ra IIPY IIpebsIBJIeHUH MUPOKOro Habopa 3a/iad Ha IIOHUMaHNe U 06paboTKy peueBbIX CTUMYJIOB,
[I03BOJISIET BBISIBJISITH MeXaHU3MbI QYHKI[MOHUPOBAHUSI peueBoii ceTH rojioBHoro mo3ra (Hsu et al., 2025). Tak, ceHcOMOTOpHBIE
PUTMBI MOTYT CITy>KUTh MHAWKaTOPOM M3MEHSIIOMIMXCSI BO BpeMeHH TIPOIeCCOB CeHCOMOTOPHOM MHTerpaliiy NPy BOCHPHUITHH
u npon3BofcTBe peun (Saltukalaroglu et al., 2018).
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CeHCOMOTOpHBIE PUTMBI (MIO-PUTMbI) MIPECTABIISIOT CODO0M OUO3IEKTPUIECKYI0 aKTUBHOCThH TOJIOBHOT'O MO3ra, KOTOpast
perucTpupyercst Haubosee BHIPAXKEHO B IIPOEKIMY CeHCOMOTOPHO! KOPBI B YaCTOTHBIX JIaNla30HaX anbga-aKTUBHOCTH (813
I'n) u 6era-aktuBHOCTH (13-30 I'11) ¥ B3pOCIIBIX JTHONIEH M aCCOIMUPYeTCs C pab0TOM CEHCOMOTOPHOM HEMPOHHOM CeTH (TaM Xe).
B 0CHOBHOM CEHCOMOTOpPHBIE PUTMBI M3y 4AOTCS B PAMKAX ITapaJIirM, CTUMYJIbHBIM MaTeprall KOTOPBIX BKIIFOYAeT IBUTATeIIbHYO
AKTUBHOCTH (ee HabJrofieHre, BhINIONIHEHHe, TTpesicTaBiieHue u p.) (Larionova et al., 2022).

Bombirast yacTb paboT, HallpaBJleHHBIX Ha UCCIIeIoBaHUe CBSI3M CeHCOMOTOPHBIX PUTMOB M MEXaHHU3MOB BOCIPUSITHS pedH,
OCHOBBIBAeTCsl Ha JaHHBIX B3poCbIX Jitofiel (Michaelis et al., 2021; Mkrtychian et al., 2021). ITpeneinymmuit 0630p, OCBsIIeH-
HBIW POJIM CEHCOMOTOPHOM CeTH B BOCIIPUSITUY PeYH Yy JeTel, Kacaycsl TOJIbKO MJlafleH4eCKOro Bo3pacra U poKyCHpOBaJICS Ha
WCCTIeJOBAaHUSIX BbI3BAHHBIX IIOTE€HIIMAJIOB, Pa3BUTUM BOKAIM3allMi, a TakKe HepoaHATOMUYeCKUX OCHOB, U He pacCMaTpUBall
cencomoropHbie putMmbl (Choi et al., 2023).

Oco6eHHOCTH CEHCOMOTOPHBIX PUTMOB HUCCIIEIYIOTCS TIPY pa3iIMYHbIX HapyeHusx pa3sutus ([1asnosa, 2019; Hawaposa u sip.,
2020; Mitiureva et al., 2023), npeuMyIIeCTBEHHO Y JieTeli ¢ paccTporcTBamu aytrctrdeckoro crekrpa (PAC) (Davydova et al.,
2023). OnHako, HapyIIeHUs PedH He sIBJISIIOTCSI OCHOBHBIMM J171s1 ieTeit ¢ PAC, Haymuume MHUPOKOTO CIIeKTPa HapyLIeHnH IPYTUX
TICUXUYeCKUX YHKIIUH 3aTPYIHSIET BISIBIEHNE CBS3eH MeX/Ty CeHCOMOTOPHOM aKTHBHOCTBIO M pe4eBbIM pa3BuUTHeM. Vcxoms
Y3 3TOTO, HACTOSIIUI 0630p POKYCHUPYeTCsl TOTLKO Ha UCCIIeOBAHUSX TUTIMYHO Pa3BHUBAIOIIUXCS JIETeH.

Ienp MCcCITeIOBaHMS: ONPeeINTh POJIb CEHCOMOTOPHOM HEHPOHHOM CeTH B Pa3BUTHH ITPOIIECCOB BOCIIPUSITHS PEYH B JIETCKOM
BO3pacre.

3A0AYN UCCJIIEJOBAHUS:

1. IlpoaHanusupoBaTh CyIIeCTBYIOIMe aKTyaIbHbIe UCCIIe/IOBAHMS aCCOIMAIIMN CEHCOMOTOPHBIX PUTMOB U BOCIIPUSITUSL pedn
y JIeTeu.

2. BbIaBUTE CBA3b MeX Ty HeHPODU3HUOIOrUYeCKUMU KOPpesIsiTaMi CeHCOMOTOPHOM aKTUBHOCTY ¥ YPOBHEM PeueBOrO Pa3BUTHSL.
3. Ilpoananu3upoBaTh MeTOAOJIOTHYECKYEe OTPAHUYeHUs CyLeCTBYIOIUX UCCIIeJOBaHUN.
I'mnore3a: ceHCOMOTOPHAs HEMPOHHAsSI CeTh UrpaeT BCIIOMOTraTe/IbHYIO POJIb B IIPOLIeCCax BOCIIPUSITUS PEUU B IeTCKOM BO3pacTe.

ITomck nmuTepaTypsl OBLT OCYIIEeCTBIIEH B IIepHo C eKabps 2024 roga o Mapt 2025 rosa ¢ UCIIONb30BaHUEM CIIeyIOMHUX 6a3
HayuHoro nutuposanust: Google Scholar, PubMed, Web of Science, eLIBRARY u KubepJlennnka. B 0630p Bkio9amuch aKkc-
IepyuMeHTaJIbHble UCCIIeIoBaHus, onyomukoBaHHbIe B riepuofl, ¢ 2010 mo 2025 rofi, B KOTOPHIX U3ydalach aCCOIMAIUS MEXITY
CEeHCOMOTOPHOM aKTUBHOCTBIO U BOCIIPUSITHEM PeuH Y JeTel. [IprMeHsuTHCh cienyronye ONCKOBBIe 3arpockl: (“sensorimotor
rhythms” OR “mu rhythm”) AND “speech” AND (“infants” OR “children” OR “toddlers”); (“cercomoropnsiii putm” OR “Mio
putM”) AND “peur” AND (“metr” OR “mmnaneniipr”). Takke MpUMEHSUIMCH BCTPOEHHBIE MHCTPYMEHThI ITOUCKa 6a3 Hay4YHOTO
ITUTUPOBAHUS, TaKHe KaK «IIOXOXXHe CTaThI» 1 MOMCK 110 IUTHpoBaHuio B Google Scholar, y1s pacimypenys oxBara pejieBaHTHOM
JUTepaTyphl. B pesynbraTe aHaM3a aKTyaIbHOM JIMTEPATYPhI OBLIO BBISBIIEHO JIUIITH 7 PAOOT, IIOCBSIIIEHHBIX CBSI3U CEHCOMOTOP-
Hoii akTuBHOCTH DI U peunt y nereil. Mix nepeyeHs, UcCIoIb3yeMble B HUX METO/IMKY U OCHOBHbIE Pe3yJIbTaThl [1pefCTaBIeHbl
B Tabmuue.

PE3VJIBTATbI

Acconuanus Mexly CCHCOMOTOPDHBIMH PUTMAaMH H pEHEHTHBHOﬂ Kommyﬂmcauneﬂ B I€TCKOM BO3pacTe

OKcIepUMeHTaJIbHbIe UCCIIeIoBaHMs, HallpaB/leHHble Ha U3y4eHre aCCOIMAalluU MeX/Ty CeHCOMOTOPHBIMU PUTMaMU U pelielITUBHOM
KOMMYHHUKAIIMEeH B IETCKOM BO3pacTe, 0ToOpaHHBIe B pe3ysibrare noucka (cM. Tabiuiia), 0CHOBBIBAIOTCS Ha HEHPOGU3HOIOTMIeCKUX
Y TIOBeJIeHUeCKUX JAHHBIX TPABOPYKHUX JIETeH, BKIIIOUAIOIIMX BEIOOPKHM HOCUTEJIeH pyCCKOTO, aHIIMHACKOTO ¥ HEMEITKOTO SI3bIKOB.

MeToponoruuecKye MoaXo/bl, UCTIONb3yeMble B UCCIIeIOBAHMSX, MOXKHO PA3IesUTh Ha JIBe OCHOBHBIE TPYIIIBI: UCCIIeIOBAHUS
C UCII0JIb30BaHUEM pedeBbix cTuMyioB (Antognini, Daum, 2018; Antognini, Daum 2019; Patzwald et al., 2020; benasnos u sip.,
2020) v uccnenoBaHMs C TapalurMaMu HaOImozieHus 3a BrxennssmMu (Warreyn et al., 2013; Mikhailova et al., 2021; Salo et al.,
2023), B 0THOM M3 KOTOPBIX UCIIOIb30BaJIM HabmoieHre 3a kectamu (Salo et al., 2023). Peak1us Mio-prT™Ma Ha pedeBble CTUMYJIbI
HabI1I0/1a71ach BO BCeX MCCIIe/IOBAHUSX, OIHAKO Ha CJIOBA, CBS3aHHbIE C 1eHCTBUSIMU, HabIIio[1anoch ojaBiieHre CeHCOMOTOPHBIX
putMoB (Antognini, Daum, 2018; Antognini, Daum 2019; Patzwald et al., 2020), B To Bpemsi kak npy MPOCIYIIMBAHAN PEYH,
HA00O0POT, y JieTel, BOCTIUTHIBAIOMINXKCS B OMOIOTMYEeCKUX CeMbsIX, OTMEJasIoCh OBBIIIIeHHe aMIUTUTY/b! Mio-putMa (bemanos
u ap., 2020). IlogaBneHne CEHCOMOTOPHBIX PUTMOB OBIJIO BBIIIE IPYU BOCIPUSTAA KOHTPY3HTHBIX COYETaHWH IJIarojioB v
BUJIEOPOJIMKOB, YeM IIpY NIpe[/bsBIeHNH HEKOHTPYSHTHBIX CTUMYNOB (Antognini, Daum, 2018; Patzwald et al., 2020).
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HccnenoBaHus acCONUAIUH MKy CEHCOMOTOPHBIMH puTMaMu D OT
M penenTHBHOMH KOMMYHHUKAaIIHeil B IeTCKOM Bo3pacTe

. Metoquka
ABTopsHI, YacToTHBIH O6nacru s
Beioopka ITapagurma OIIeHKH pede- OcHoOBBI€ pe3yJIbTaThl
rox HaNa3oH HHTepeca
BOr0 pa3BUTHSA
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= © . . MIO-PUTMA C BO3PACTOM M SI3bI-
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A o = kiacrep (E79, .
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. Meronuka
AgsTopsI, YacroTHbIH Oosacru
Bri6opka ITapagurma OIIEHKH peye- OcHoBBIe pe3yJIbTaThI
rox MHANa30H HHTepeca
BOr0 pa3BUTHS
— BocrnpusiTie kak HaTUBHOM,
o TaK U peBepCUpPOBAHHOMN pedun
g ) . N y IeTel, BOCIUTHIBAIOIINXCS B
Q () 1) Perucrpamnus cnokoiHo- YacTOTHBIN
59 Cy6bmikana pe- OHUOJIOTMYECKHX CEMbBSIX, COIPO-
A £ & ro cocrosHus (KOHTPOJIb-  JIMAla30H N
8] F3,F4,F7,F8, 1menTUBHOW BOXIAIOCH YBeJIMYCHUEM MOIII-
= (3]
o & Hoe ycrnosue); 2) IIpociy-  Mio-purmMa .
= ) . C3, C4, T3, T4, KOMMYHHMKAIIMM HOCTH MIO-DHTMA, Y JIeTei-CHUpOT
= Q.o IIMBaHWe HATUBHOW pedYH; ONpeseNsics .
IS R N T5, T6, P3, P4.  Boium-III. HabOIIONAIOCh CHKeHWe WU OT-
= i 3) IlpocnymuBaHue TOM e  UHIUBUY- -
< TS CYTCTBHE U3MEHEeHUI MIO-pUTMa
= ™  Pedd B PeBepCHBHOM BHUJIE. aJIbHO.
£ IIPH BOCIIPHUSTHH PEYH.
— YpoBeHb pa3BUTHSI PeIeNTHB-
HOWU pedyt ObUT HYDKe Y JIeTel-CHpOT.
WUnnusuny-
aJIbHO OlIpe-
JeJIeHHBINA
MIO-DUTM
— 1) Ha6monenue 3a Bujieo ¢ Bpa- P
N JIJISL KQXKJIOTO
o MIAIOIUMCS MSTIOM (KOHTPOJIb- HCILITYEMO — JleTn c BBICOKHM ypOBHEM
< -
- = HOe yCJIOBHe); 2) HabmmofieHe o C;(}EIZ[HHSI PpeyueBoOro pa3BUTHS IEMOHCTPHU-
— - & . .
© N O 32 UIMUTAIMOHHBIM JIEHCTBHEM 0BaJIM OOJBIIYIO IeCAHXPOHH-
@ 2 GEJ (] e6eHOKuHe BPII[PITH eaIbHOM sacroramxa  F3, Fz, F4, C3, Eaumo MIO H}TIMaHB C]I(?BI/IHX
< [ P . P MIO-pUTMa Cz, C4, P3, Pz, Boimm-11 P Y .
> gy LeJIH, Hajl KOTOPOH coepuia- P4 HabJII0/IeHNs peayibHOTO Jiei-
) D N .
= %) m‘ ercs JierictBue); 3) Habmone- 7.8 (0,1) 't CTBUSI 110 CPAaBHEHHUIO C JIeTbMH,
< . .
i — HUe 3a peaJibHbIM JIeHCTBHEM; !c HI/I;KHeﬁ ’ MMEIOIINMY CPeTHUN YPOBeHb
E 4) BrinonHeHue peanbHOTO p— MIOHUMaHMUs PeyH.
eicTBUsI peOeHKOM.
A P 6,9 (0,1) 'y
U BepxHel
rpanurei 8,8
0,1) I'.
HccrnenoBanye BKITIOYAsIO 2 BU-
3uTa (BTOPOM BU3UT OBLI Yepes
— VYBenuueHune MHAEKCA Je-
Mecs). letn gemunuch Ha 2
CHUHXPOHH3AI[UK MIO-PUTMA [1PU
e} x  rpynnsl [lepBast KoHTpOJIbHAS,
[N} =5 o . HaOJIONEeHNN KeCTUKYISITAN
o T &  BOBTOPOI POIUTEIH ITPOXOIU-
N T = 9KCIIePUMEHTATOpa OBIJIO CBSI-
- 3 O 711 00ydeHue TI0 TPUMEeHeHUIO C3,C4u 01,02
—_ s 9 MakapTypoOB- 3aHO C yBeln4eHneM obbeMa pe-
© < = yKa3aTelbHbIX )KeCTOB BO B3au- 6-9 T (1t KOHTpOJIS N
— = . CKU ONPOCHUK  IENTHBHOTO CJIOBAPHOTO 3araca
v s &N MOmeHCTBUU C JIeTbMHU. anbda puTMa).
o ‘ pebeHKa, a TaKxKe C YBeJIMYeHUEM
= ol 1) Habmonenvie 3a pasHomnBeT-
3 = WCIIOJIb30BAHMS KOJIMYECTBA yKa-

HBIM MasikoM (KOHTpOJIbHOE
ycroBue); 2) Habmronenue 3a
yKazaresbHbM »kectom; 3) Habrmo-
JIeHHe 3 XBaTaTeJIbHbIM )KeCTOM.

3aTeJIbHbIX )KeCTOB pOJUTeIIMU
T10CJ1e IIPOXOXKAeHUst 06Y‘IEHI/I${.

B mesiom, pe3ysnbrarhl BceX pacCMOTPEeHHbIX MCCIIeIOBaHUM, 3a UCKITIoYeHrneM ofiHOM pabotsl (Warreyn et al., 2013), nemon-
CTPUPYIOT Ty WIA UHYIO CBSI3b MEX]Ty CEHCOMOTOPHBIMH PUTMaMH, BOCIIPUSTHEM PeUU W/UJIM PeueBbIM pa3BUTHEM, OTHAKO
Ha/I0 OTMETUTH ee BapUaTHBHOCTD B 3aBUCUMOCTH OT TUIIA IIPeIbsIBIISIeMbIX CTUMYJIOB, METOJJ0JIOTMH UCCIIeIOBAHMS U YPOBHS
pedeBoro pa3BuTHs feTei. [Ipu HabmoneHy 3a IBMXKEHUSMU CBSI3b JIeCAHXPOHU3AIMY MIO-PUTMA C PeYeBBIMU HABBIKAMH ObLIa
obHapy>keHa B 1Byx paborax (Mikhailova et al., 2021; Salo et al., 2023): 6oee BeIpakeHHasl leCHHXPOHU3AIMs HabJIIo1anach
y HeTei ¢ 6ojlee BHICOKUMH pedeBbIMHU IT0Ka3aTesIsIMHU, OHAKO B McciieoBaHuu I1. YoppeHa 1 Kojuter Takast CBsI3b He BbISIBJIeHA
(Warreyn et al., 2013). B uccnenoBaHusix, Inie UCIIOIb30BAIOCh [IPOCIyIIMBAHYE [VIAr0JIOB C IIpeIbsBlleHeM KOHIPYSHTHBIX U
HEKOHTPY3HTHBIX BUIeoposiikoB (Antognini, Daum, 2018; Antognini, Daum 2019; Patzwald et al., 2020) rHabtonaemble 3¢-
¢ekTbl 3aBUCENN OT peueBbIX HABBIKOB JieTell. B BozpacTe 18 mMecsiiieB Haubosiee BeIpaXkeHHas! ieCHHXPOHU3AIIKs HabIioasach
y JleTel ¢ GOJBINMM pelleNTUBHBIM CJIOBAPHBIM 3armacoM raroyioB (Patzwald et al., 2020). A B Bo3pacTe 23-24 MecsIa y fereit
C GOJBIIMM 3KCIIPeCCUBHBIM CJIOBAPHBIM 3alIaCOM IJIar0JIOB OCHOBHBIE M3MEHEeHHsl CEHCOMOTOPHOM aKTUBHOCTH HAOIONAIOTCS
B OeTa-/iMana3oHe [IpyU BOCIIPUSTUH KOHTPYIHTHBIX CTUMYJIOB, @ y AieTell C MEeHBIIIUM CJIOBAaPHBIM 3aIlaCcOM IJIarojIoB OCHOBHBIE
M3MeHeHHs] aKTUBHOCTH HabJTIOIAIOTCS B alib(da-/Iuara3oHe.
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Authors,
year

Sample

Research paraddigm

Frequency
range

Areas of interest

Methodology
for assessing
speech
development

Results

Warreyn et al., 2013

35 children,

18-30 months.

1) Observation of aimless-
ly moving objects (used as a
control condition); 2) Observa-
tion of purposeful action with
an object; 3) Repetition by
the child of demonstrated
actions; 4) Observation of
purposeful action without
an object.

The mu-
rhythm
range was
determined
individually,
with a mean
value
of 7.84 Hz.

C3, C4, P3, P4,
F3, F4.

Dutch version of
the MacArthur-
Bates
Communicative
Development
Inventories
(McArthur
CDI).

— The mu-rhythm desynchro-
nization was revealed during
observation and performance of
purposeful actions.

— No correlation between the
indicators of mu-rhythm de-
synchronization with age and
language abilities was revealed.

Antognini, Daum, 2018

37 children,
23-24 months.

Auditory presentation of verbs
(considered as a comparison
condition in the analysis) fol-
lowed by a video with congru-
ent or incongruent action.

Alpha
rhythm:
6-10 Hz.
Beta rhythm:
15-18 Hz.

Authors selected
three different
electrode clusters

of interest: left cen-

tro-parietal (E30,
E31, E36, E37,
E42, E53, E54),

(E79, E80, E86,
E87, E93, E104,
E105), occipital
(E66, E69, E70,
E71, E74, E75,
E76, E82, E83,
E84, E89).

German version

right centro-parietal of the McArthur

CDIL

— Semantic congruence did not
affect alpha-rhythm desynchro-
nization in children with a high
level of speech development,
but there were differences in
mu-rhythm desynchronization in
children with a relatively smaller
vocabulary.

— In the beta-band, the differ-
ence in the expression of desyn-
chronization was found only in
children with a higher level of
verb vocabulary.

Antognini, Daum 2019

47 children,
18 and 24 months.

1) Listening to sentences with
action verbs; 2) Listening to
sentences with pseudoverb (For
verb and pseudoverb baseline
represented the 0-400 ms pe-
riod, where the “I” had been
presented); 3) A video clip with
demonstration of purposeful
action (baseline represented
the between-stimulus interval).

The analysis
was per-
formed in

the 4-20 Hz right centro-parietal

range, with
a focus at
6-10 Hz.

Authors selected
three different
electrode clusters

of interest: left cen-

tro-parietal (E30,
E31, E36, E37,
E42, E53, E54),

(E79, E80, E86,
E87, E93, E104,
E105), occipital
(E66, E69, E70,
E71, E74, E75,
E76, E82, E83,
E84, E89).

Did not study
language devel-
opment in chil-
dren.

— In both age groups, mu-
rhythm desynchronization was
detected when listening to verbs
and watching video clip with
demonstration of purposeful
action, which was not observed
when listening to pseudoverbals.
— Research results indicate
that there is no difference in
sensorimotor processing of ac-
tion verbs between the two age
groups.

Patzwald et al., 2020

38 children,

18 months.

Viewing a video of actions that
are and are not consistent with
the voiced goal (comparison
condition with interstimulus
interval when no action oc-
curred).).

6-9 Hz

C3, C4, P3, P4,
F3, F4.

The Relational
Word Inventory
questionnaire
was used to as-
sess receptive
and productive
vocabulary of
active verbs.

— The power of the mu-rhythm
decreased for congruent stimuli
compared to incongruent stimuli.
— The most pronounced desyn-
chronization in the C4 electrode
projection was observed in chil-
dren in the group with a large
receptive pool of active verbs.
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Methodology
Authors, Sample Research paraddigm Frequency Areas of interest for assessing Results
year range speech
development
— Speech perception in chil-
o dren brought up in families was
N g The frequenc accompanied by an increase in
N §= 1) Registration of the rest ran %of Y Bailey’s-III the power of the mu-rhythm,
= ﬁ % condition (control condition); thegmu— F3, F4, F7,F8, receptive com- while in orphans there was
o] = £ 2) Listening to speech; 3) lis- C3, C4, T3, T4, munication sub- a decrease or absence of changes
O oo . . rhythm was . )
g - [\"3 tening to the same speech in determined T5, T6, P3, P4.  scale. in the mu-rhythm during speech
< Y o  reversed form. individuall perception.
£ " Y- — The level of receptive speech
development was lower in or-
phans.
Individually
defined mu-
IS . . rhythm for
S . 1) Observation of a rotating - 4 o oy — Children with a high level of
- ) ball video (control condition);
— =] . . 7’ The mean peak speech development demonstrat-
< @ =  2)Observation of a fake action L
— = 3 . frequency of F3, Fz, F4, C3, ed greater desynchronization of
5] =t = (child does not see the real BSID-II . ..
. = ) .. the mu-thythm Cz, C4, P3, Pz, mu-rhythm in conditions of ob-
= = —  target over which the action is ) .
5 & . was 7.8(0.1) Hz, P4. servation of real action compared
= [ performed); 3) Observation of \ . .
= M~ . with a lower to children with an average level
= — a real action; 4) Performance .. .
) of an action limit of of speech comprehension.
S ’ 6.9(0.1) Hz and
an upper limit
of 8.8(0.1) Hz.
The study included 2 visits
(the second visit was one month
later). Children were divided — An increase in the mu rhythm
) ¢ into 2 groups. First control, in desynchronization index when
S =  thesecond group parents were observing the experimenter’s
- é S trained in the use of pointing C3, C4 and O1, gestures was associated with
?E b= E gestures in interaction with 6-9 Hz 02 (for alpha McArthur CDI  an increase in the child’s re-
v ~ X children. rhythm control). ceptive vocabulary, as well as
% © 4 1) Observation of a multicol- with an increase in the use of
n ™ ored lighthouse (control condi- the number of pointing gestures
tion); 2) Observation of point- by parents after training.

ing gesture; 3) Observation of
grasping gesture.

OBCY>XIEHUE PE3VJIBTATOB

Crioco6HOCTh K 06paboTKe peyeBOro CUrHaJIa IpelyCMOTPeHa 3BOTIOIIMOHHO U SIBJISIETCS BO3MOXKHOM ¢ poxaenus (Choi et al.,
2023). B 0630pe M. ®paHkeHa 1 KoJuier ObII0 BEIIBUHYTO IPENONIOXKEHHe, YTO BOCIPHUSITHE PEYH SIBJISIETCSL HE TOJIBKO CITyXOBBIM,
HO ¥ GyHIAMEHTATbHO MYJTETUMOIATTBHBIM CEHCOMOTOPHBIM ITPOIIECCOM, BKITIOUAIOIIAM 3PUTEITEHYIO U JIBUTATeTbHYI0 CUCTEMBI
(Franken et al., 2022). ITonaratoT, 4To MyJIBETUMOIATIbHBIE pedeBble HeMPOHHBIE CeTH GOPMUPYIOTCS YoKe JI0 TIOSIBIIeHHSI pedeBOM
BOKaJIM3aIMHY, HA CTauy BHyTpUyTpobHoro pa3sutus (Choi et al., 2023).

CB$I3p COMaTOCEHCOPHBIX IPOIECCOB C BOCIPUSTHEM Pedr y MIIafieHIIeB MOTBEePXK/1aeTCsl MCCIIeIOBAaHUSIMH, HCIONb3YIOMNX
MeTO]I BBI3BAHHBIX IMOTEHINAJIOB. C MOMOIIbIO TApaIuTMBI CITYXOBOTO paccorimacoBanus (auditory mismatch design), mo3Boss-
IoIIel Ha HelpodU3UOIOTHUeCKOM YPOBHE OIeHUTh AruddepeHIHallNIo 3ByKOB, ObIJIO TOKa3aHO, YTO TOPMOXKEHNE apTUKYJIISIINN
(c momoIbIO JJaBJleHHsI Ha KOHYHK SI3bIKa UTPYIIKOM JIs Ipope3biBaHus 3yO0B) y MilaJieHIleB 10JIelleTHOTo Ileprofia IPUBOIUT
K M30MpaTesIbHOMY HapyIIEHHIO ITPOIiecca pa3iiMyeHus 3BYKOB, aCCOIMUPOBAHHBIX C TAHHOW apTUKYISIMeH, U He BIIHsIeT Ha
muddepeniuanuio gpyrux 3ByKoB peun (Choi et al., 2021). MoxxHO peJIIooXKUTh, YTO Ha 3Tare GOpMUPOBAHUS MeXaHU3MOB
BOCIIPUSITHUS PeYH BKJIaJ] CCHCOMOTOPHOI HEHPOHHOM CeTH HOCHUT HOJIePXKUBAOIINI XapakTep. JTOT BKJIAJl HAUOO0JIee BEIpaXeH
B MJIaJIeHUeCKOM BO3pacTe, a B IIpOI[ecce CO3peBaHuUs TOJIOBHOTO MO3Ta, BePOSITHO, YMeHbIaeTcst. Bo B3pociiom Bospacre
CEeHCOMOTOPHbBIE CeTH CHUJIbHee BKJIIOYAlOTCsl B ITPOIleCC BOCIPUSATHS pedr MPU TPYIHOCTSX ee paclio3HaBaHUS, a TaKxke MpU
BOCIIPUSITHH CJIOB, CBSI3aHHBIX C JiedicTBUsaMU (Saltuklaroglu et al., 2018; Shtyrov et al., 2014; Michaelis et al., 2021).
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Ha ocHoBanuu nanseix $MPT npu 06paboTke curHaia Bo BpeMsi po1iecca pedeBoro 00yyeHus! ObII0 BBISBIIEHO, YTO Y B3POCIIbIX
3ajleficTBOBasIaCh acCoI[aTHBHas CITyX0Basi Kopa, B TO BpeMsl KaK y fieTeil 5—12 jieT akTUBUPOBAIUCh COMAaTOCEHCOPHBIe obia-
cTU U nepBuYHas MoTopHas kopa (Ohashi, Ostry, 2021). Oto MoxeT oTpaXkaTb 0CO6eHHOCTH (PyHKIMOHUPOBAHUS IIepBUYHON
MOTOPHOH KOpBI KaK CeHCOPHOU B Hauajle >KU3HU JdeoBeka. Bo3MoXkHO, 3Ta 06J1aCTh JIMIIb TT03[[Hee pHUobpeTaeT QyHKINO-
HaJIbHOCTB, COOTBETCTBYIOIIYIO B3POCIIOMY BapHaHTY, YTO yTOYHSIeT BO3pacTHbIe 0COOEHHOCTH Npollecca BOCHPHSTHS Peuy Ha
aHatoMo-byHKIHOHaIbHOM ypoBHe (Choi et al., 2023).

YacTb MCcIenioBaTesied mpejjiaraloT UHTepIpeTHPOBATh CEHCOMOTOPHbIE PUTMBI KaK KOPPEJISIThI aKTUBHOCTH CUCTEMBI 3ePKaJTbHBIX
HeripoHoB (C3H) (Fox et al., 2016; Lebedeva et al., 2019). C3H BBIAeISIIOT B Ka9eCTBe OHOTO U3 MOTEHIMAIbHBIX MeXaHU3-
MOB, 06ecIieYnBaroNuX MosiBieHre pedr y yesioBeka (Arbib, 2005). C3H u o6iacty roJloBHOTO MO3ra, CBsI3aHHBIE C PEYEBbIMU
YHKIMSIMH, 3HAUUTENILHO TIePeKPHIBAIOTCS, B CBSI3U C YeM U3MEeHeHHs] CEHCOMOTOPHBIX PUTMOB MOTYT OBITH PACCMOTPEHbI
KaK KOCBeHHble MHAUKATOps! 06paboTku peun (Cuellar et al., 2012; Hobson, Bishop, 2017). Uccrnenosanue B. Cano u xoster
II0Ka3aBIliee, YTO CEHCOMOTOPHAsI CeTh MOXKeT UTPaTh BCIIOMOTaTeIbHYIO POJIb B PA3BUTHH PeUH Y MJlaJieHIIeB IOCPe/ICTBOM CBSI3H
>KeCTOBOH U pedeBoil koMMyHuKanuu (Salo et al., 2023), Taxke KocBeHHO IofiTBepXkiaeT BoBiedeHre C3H B niporiecc pa3BuTus
BOCIIPUSTHS pevd. B Bomeqimmx B 0630p 3KCIepUMeHTaJIbHBIX CTaThsIX PSIJ] aBTOPOB TAK)Ke MHTEPIIPETHPOBAIIH JIeCHHXPOHH3AIIHIO
CEeHCOMOTOPHBIX PUTMOB IIPH BOCIIPUSITUY KOMMYHUKATHBHBIX M Pe4eBbIX CTUMYJIOB KakK Herpodu3nomorunieckuii KOppesnsr
aktuBHOCTH C3H y neteii (bemanos u ap., 2020; Patzwald et al., 2020; Mikhailova et al., 2021).

Heo6xomuMmo errie pa3 HOTYePKHYTh, YTO aKTUBHOCTb CEHCOMOTOPHOM CUCTeMbI IPH BOCHPHUSTHH PEYH, I0-BUIUMOMY, 3aBUCHT
OT MHOTHX $aKTOpPOB, B TOM YHCJIe ¥ OT THIIA PeYeBLIX CTUMYJIOB, U OT 3aJja4H, CTOSIIEH repe cirymaresieM. [Ipu Bocnpusitun
CJIOB, CBSI3aHHBIX C IEWCTBUSMH, OTMEYAeTCs IeCUHXPOHU3AIMsI CEeHCOMOTOPHBIX PUTMOB KaK B UCCJIEZIOBAHHUSX B3POCIIBIX,
tak u jiereit (Patzwald et al., 2020; Oliveira et al., 2021), yTo 06BICHSIOT, B TOM YHCIIe, Yepe3 aKTUBAIIMI0 HEHPOHHBIX CeTew,
CBSI3aHHBIX C JAHHBIMU MOTOPHBIMH akTaMu. MccinenoBarus MOIT mokasaiid, 9To CJI0Ba, OTHOCSIHECS K PAa3HbIM 9aCTsIM
TeJla, aKTUBHPOBAJIM COOTBETCTBYIOIIME COMATOTONMYeCKUe IPOeKIMY B JIBUratesibHoi Kope (Shtyrov et al., 2014). OxHako
HEOJTHOKPaTHO OTMeYasoCh, YTO JIeCHHXPOHH3AIMS aKTUBHOCTH B OJJHOW CEHCOMOTOPHOM 00/1aCTH HEpeIKO COIPOBOXKIAeTCSI
CUHXpOHH3AIMel (T.e. MOJJaBlIeHUeM JIBUTaTeIbHOM aKTUBHOCTH) B JIpyroi cencomotopHou obmactu (Pfurtscheller, Neuper,
1997; Shtyrov et al., 2014; Michaelis et al., 2021). [To muenuto FO. llIThipoBa ¢ KoIeramMu, Takoe MOJABJIeHHe aKTUBAIUN
MOTOPHBIX 06y1acTell, He COOTBETCTBYIOIIUX CeMaHTHKe BOCIIPHHSTOIO CJIOBA, AeMOHCTPUPYeT HeHpodHU3H0IorHiecKye
TIPUHIIMITHI JIATEPATbHOTO TOPMOXKEeHHs B HEHPOHHOM 06paboTKe CIOB. Pe3ynibraTsl MCCeJoBaHH CEHCOMOTOPHOM aKTUBHOCTH
[IPU BOCIPHUSITHH JIPYTHUX PEYEBBIX CTHUMYIIOB MeHee COIVIACOBAHHbBIE, IEMOHCTPUPYIOT U OTCYTCTBHE M3MEHeHHI aKTUBAIIWH,
U ee ycuiieHHe, U ee cHIDKeHHe. OObsCHeHHe TaKOMy PacXOXIeHHIO Pe3ysibTaToOB IPUBOIMT B CBoel pabore K. Muxaanuc u
kojuteru (Michaelis et al., 2021). B3sB 3a ocHOBY Mopienb iBoiHOTO oToKa J[x. Paynraekepa u C. Ckorra (Rauschecker, Scott,
2009), oHH NPeIIoIOKUIIH, YTO XapaKTePUCTUKH CTUMYJIa U TpeOOBaHMUs 3a1a4y AUHAMUYECKH OIpeeNIsIoT 3a/1eHiCTBOBAHKE
JIOPCAIbHOTO U BEeHTPAJIbHOTO MOTOKOB CIIyXOBOM CHCTeMBL. [I11 06paboTKH OTHOCUTEIBHO OHO3HAYHOM PEYH TOCTAaTOYHO
BEHTPAJILHOTO MOTOKA. J]0pcasybHbIN MOTOK (OTBEYAIOIINI MPEXKIie BCero 3a apTHUKYIISIIIO ¥ POU3HEeCEHHe CIIOB) 3a/IeMCTBYeTCs
TIPU BOCIIPUSITAH PeYH, CIIOCOOCTBYET IPaBHUJIbHOMY BOCIIPHUSTHIO U IIPEUMYIIIeCTBEeHHO aKTHBUPYETCs B Tpex cinydasx: (1) korma
06paboTKa BeHTPaILHOIO IOTOKA HEJTOCTaTOYHA WK HeaddeKTHBHA, MOCKOIbKY CHIHAJI He COJIePIKHT JIEKCUYeCKOH MHpOpMaIu
U, CJIeJIOBATeSILHO, He COOTBETCTBYET HU OJTHOW U3 COXPAaHEHHBIX CITyXOBBIX GOPM CJIOB; (2) KOr[ja HEOTHO3HAYHOCTh CITyXOBOTO
CHTHAJIa CO3[aeT HeolpeleIeHHOCTh ITPHU BLIOOpe COXPAHeHHOM CITyXOBOU (OpPMBI CJI0BAa B BEHTPAJILHOM IIOTOKe; (3) KOrjia Hasl4ure
JIOTIOJTHUTEJIBHOTO CUT'HAJIA WITM KOHTEKCTa, TaKOT0 KaK BU3yasIbHasl pedb, aKTHBHPYET MOTOPHBIe pedeBble peICTaBIeHus (Kak,
HarpuMep, B UCCIIeIOBAHUSIX, TPEABSIBIISIONINX CIOBA-/IEHCTBHSI, WK JKe CJI0BA COBMECTHO C BHIEOPOJIMKaMH). JJaHHas rinoTe3a
JIaeT JOTIONIHUTe IbHBIE OOBSICHEHNSI pe3yibTaTaM, IoJTy4eHHbIM B ucciienoBanuu B.B. Benasnosa ¢ kosuteramu: CHHXpOHH3AIHsE
CEeHCOMOTOPHOM aKTMBHOCTH ITPY TPOCITYIITMBAHUYU PeYX AeThbMH, PACTYIIUMH B CeMbe, MOXKeT ObITh 0OBsICHEeHa OTCYyTCTBUEM
V HUX TPYAHOCTeH ee IOHUMaHHUS, a IeCAHXPOHU3AITUSI CECHCOMOTOPHOM aKTUBHOCTH Y JIeTeli-CHPOT CBs3aHa CO CIIOKHOCTSIMU
MIOHMMAHUS BCJIEJICTBYE HAPYIIEHUs] PEY4eBOr0 Pa3BUTHSL.

Bosnbimas 9acTs myOMKaIyi, HanpaBieHHas Ha U3yYeHre CeHCOMOTOPHBIX PUTMOB IIPY BOCIIPHUSITAY PEYH B IETCKOM BO3pacTe,
IIOCBSIIIIeHa BO3PaCcTHOMY I1epUOAy IIePBBIX TPex JieT KU3HU U BKJIIOYaeT TOJIbKO YaCTOTHBIN IMala30H ajibda-aKTUBHOCTH
(Antognini, Daum, 2019; Patzwald et al., 2020; benanos u ap., 2020). I1pu aToM, Hanlpumep, O6bUTO ITOKA3aHO, YTO B 18 MecsiieB
y IieTel ¢ XOPOIIMMH pedeBbIMUA HaBbIKAMU ITPY IIPOCMOTPEe KOHIPYIHTHBIX BUIEOPOJIMKOB HabuttoaeTcs boJbliiee IOIaBIeHIe
AKTUBHOCTH B ajbda-/Ihana3oHe, 4YeM y JieTell C HU3KUMH pedeBbIMU HaBbikamu (Patzwald et al., 2020), Torma kak y mereit B
BO3pacTe 24 MecsIa C XOPOIIUMH peueBbIMU HaBBIKAMU HaOJIIOMaeTCs ToflaBjieHre B GeTa-yamna3oHe, a y AeTed ¢ IUIOXUMU
pedeBbIMH HaBBIKAMU [TOIABJIEHHE IIPU IIPOCMOTPe KOHTPY3HTHBIX BUIEOPOJIMKOB HAbMI0AaeTcsI B anibda-auana3oHe (Antognini,
Daum, 2018), To ecTb peakius 1mojjo6Ha TaKOBOH y 60j1ee MITaIIINX feTeid. MoXKHO MPeIIoyIOKUTh, 9TO C BO3PacTOM Bce 60Tb-
TIYIO POJTb B PEYEBOH perlernyy pruobpeTaeT 6eTa-akTUBHOCTb, YTO TIOITBEPIKIAeT BAXKHOCTD ee UCCIIe0BAHUS JIJIs TOHUMAHUS
MeXaHU3MOB pa3BUTHsI pedr. HeobX0omMMo OTMETHTE U TO, UTO JIMIIL HeGoJIbIIIoe KOIMYeCTBO paboT HAllpaBIeHo Ha UCCTIeoOBaHHe
Gostee crapiiero nepuoja AeTCKOro Bo3pacra npu THnu4HoM pa3Butuu (Ohashi, Ostry, 2021). Takxe, nmpeumyIiecTBeHHO, B
HCCIIeNIOBAaHUSAX GUTYPUPYIOT IAaHHBIE TOJIBKO ITpaBopykux Aerei (bemanos u ap., 2020; Ohashi, Ostry, 2021; Mikhailova et al.,
2021) vunu ieTeld, y KOTOpPBIX 006a poarTelis ABIsitoTCs npaBinamu (Antognini, Daum 2019), 4To He TO3BOJISIET OIIEHUTD BITUSTHLE
JlaTepaJi3allvy, BbISIBJIEHHOW B UCCIIIOBAaHUM Jist B3poCibiX jroneit (Willems et al., 2010).

MeTop0I0r4eCKUM OrpaHHUYeHHeM JUIsl IKCIIepUMEeHTaJIbHBIX UCCIIeIOBAHUM 0CTAeTCst KOHTPOJIb CMellleHHsl CBHCOMOTOPHOTO
MIO- U 3PUTEJIBHOIO ajlbda-pUTMOB, UMEOIMX YaCTUYHO IlepeceKaronyecs auana3onel (Hobson, Bishop, 2017), a Takke
1of60p ONTHMAILHOTO KOHTPOJILHOIO YCIIOBMS JUISl pacdeTa CylpecCHH MIO-PUTMa, BBH/ly HEOOXOIMMOCTH Pa3esiaTh ob1me
Hecrenyduaeckre 3¢pdeKThl HallpaBIeHHOTO BHUMAHMS ¥ aKTUBHOCTH, CBSI3aHHOM UMEHHO C BOCIIPUSITHEM IBM>KeHHE (Bowman
et al., 2017; Hobson, Bishop, 2017).
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Takum obpa3oM, npo6iemMa 0cobeHHOCTel peopraHU3aliuy CEHCOMOTOPHOM CEeTH IIPH BOCIIPUSITUM PEYH B IIPOLiecce Iepexoyia ot
MJIa/IeH9eCKOT0 K B3POCIIOMY THITY GyHKIIMOHUPOBAHHS TpebyeT falbHeHIIero nccienosanus. bomnee mmybokoe noHMMaHHe POJH
CEHCOMOTOPHOM CEeTH B IPOIieccaxX BOCHPHUSITHS PeYH U ee BO3PACTHBIX 0COOEHHOCTEH MOTeHITHAIbHO PACIIFPsieT BO3MOXKHOCTH
CO3[aHMs] HOBBIX KOPPEKIIMOHHBIX 1 TepalleBTHIeCKUX MEePOIPUSITHI B 3aBUCHMOCTH OT Bo3pacTa pebeHka. Tak, 6bUI0 IT0Ka3aHo,
4TO0 B pe3ysnbrare BOC-TpeHNHI0B C UCII0/Ib30BaHUEM [IapaMeTPOB MIO- U TeTa-putMoB JII'y fieTell ¢ 3a/1epKKOi IICUXOPEeYeBOro
Pa3BUTHS HAOIIONAIOCH YIIydIlleHHe KOMMYHUKAaTUBHBIX HAaBBIKOB (DUCMOHT U fip., 2019).

BbIBO/ bI

1. Ponb ceHCOMOTOpHO# HEHPOHHOM CeTH B Pa3BUTHUHM BOCIIPUSTHS peuH y AeTed Bce HoJiblie 0OCYyXXIaeTcsl B IUTepaType.
HHTerpupys AaHHbIe TpebIayInero 0630pa Ha MiajieHIlaX ¥ pa3oOpaHHbIe B HalleM 0630pe paboThbl, MOXKHO TIPE[IIIONIOXKHTb,
YTO ee BKJIAZl C BO3PACTOM yMeHBITIAeTCsl, OMHAKO TPeOyIOTCs anbHeH e CCIe0BaHMs.

2. Bonpiiast yacTh my6IMKaILKi 110 TeMe acCOolUalliy CeHCOMOTOPHBIX PUTMOB M BOCHPHUSITHS Pedy OCHOBBIBAETCSl Ha JTAHHBIX
MJIa/IeHIIeB U JieTel B Bo3pacTe J10 3 jieT. J{jis1 yTouHeHus1 BO3pacTHBIX 0COOeHHOCTel BKJIa/la CeHCOMOTOPHOM HEeMPOHHOM CeTh
B IIPOLIECCHI BOCIIPUSTHS pedd TpebyeTcs JajibHekIee IpoBe/leHre UCCIe[JOBaHWM Ha TPyNIax JieTel JIOMKOIbHOTO U IIKOJIb-
HOT'O BO3pPacTOB.

3. HexoTtopele paboThI MOKA3bIBAIOT, YTO O0JIee BhIPaXKeHHBIN YPOBEHb IeCHHXPOHU3AIi CeHCOMOTOPHBIX PUTMOB aCCOIMUPOBaH
c OoJlee BBICOKMM YPOBHEM pedeBbIX HAaBLIKOB Y JleTeld, HauMHas yXe ¢ MJIaJleH4eCcKoro Bo3pacra.

4. CeHCOMOTOPHbIE PUTMBI B IIPOIeCCe BOCIPHSITHS Pedr peBaIMpyolasi 4acTb UCCIIeloBaTesiell MHTepIpeTupyeT Kak Hek-
POdU3HOIOTHIeCKUI KOPPeJISIT paboThl CUCTEMBI 3epKaiibHBIX HeiipoHoB (C3H), B ToM 4mciie U B IETCKOM BO3pacTe.

5. BaxxHbiM OrpaHrWveHreM B pse UCCJIeJIOBAaHUH, HallpaBJIEHHBIX Ha M3y4YeHHe aCCOIHallii CeHCOMOTOPHBIX PUTMOB U IIPO-
11eCCOB BOCIIPHUATHUSA pelu, ABJIIeTCda OTCYTCTBHUe MeTOJOB KOHTPOJIA aKTUBHOCTU 3PUTEJIbHOTO aan)a-pHTMa.

6. B uccnenoBaHusx acconyanyuy CeHCOMOTOPHBIX PUTMOB U TIPOIIECCOB BOCIIPUSITHS PEYH, ITPEUMYIIIeCTBEeHHO, pUTyPHUpYeT
TOJIbKO M3y4yeHue anbda-hana3oHa, B TO BpeMsl Kak PeakTUBHOCTh OeTa-/iharna3oHa ONUCaHa B e[JMHUYHbIX paboTax.
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