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Heﬁponnacmquonb U KOpPppEeKLUOHHOoE BO34eUCTBUE Updates
npu AUCNIEKCUMn

C.B. [lopodeeBa*

HaumoHanbHbIl nccnefoBaTeNbCKUM YHUBEPCUTET «Bbiclan LWwKona aKoHOMUKK», MockBa, Poccuiickan Oepepauns

AHHOTALILA

PacTywimin 06bEM NnUTepaTyphbl YKasbiBaeT Ha To, YTO BpeMs ABNIAETCA YPe3BbI4aNHO BaHbIM GaKTOPOM A/ NPOLECCOB HeM-
POMACTUYHOCTM U ANl MONEKYNAPHBIX MEXaHW3MOB, He06X0AMMbIX Ans 0byveHuns u namatu [1, 2]. Ocobbi MHTepeC NpuMe-
HWUTENIbHO K 3a[ja4aM KOpPEKLMOHHOr0 06y4YeHMA NpeCTaBsAeT BOMPOC O BbIAB/IEHUM BPEMEHHbIX MapaMeTpoB HeobxoauMoii
W [OCTaTO4YHOM NEPBUYHOM CTUMYNALMM, BPEMEHHBIX PAMOK, BaXKHbIX 4/1A NepeBoja B A0NITOBPEMEHHYI0 NaMATb, U NOAX0AA-
LLMX NepV1OL0B NMOBTOPHOM CTUMYNALWMMW. [TpoLiecckl TpaHCIALMKU MHGOPMALMK, NOSTYHeHHOM NPY KPaTKOBPEMEHHOM CTUMYNISA-
LMK, B [JONrOBPEMEHHYI0 MaMATb PEryMpYIOTCA MHOMKECTBOM MEXaHUCTUYECKM pasninyHbIX MPOLLECCOB, KOTOPbIE 3anycKaloTcs
CMHaNTUYeCKOM akTMBaLmei [1] 1 3aBUCAT OT cMHTe3a 6eNKoB 1 MIMKONPOTEUHOB [3] M 0T NPOLLeCCOB MUENMHM3ALMH.

B HacToAweM mccneqoBaHMM 06CYOAOTCA NEPCMeKTVUBLI UCMONb30BaHWA Pe3yNbTaToB HEMPOHAYKM, Kacalolmxca Tan-
MMWHIa MEXaHWU3MOB HEMPONIACTUYHOCTK, B MPOrpaMMax KOPPEKLMOHHOr0 BO3EMCTBUSA, B YaCTHOCTM, Pa3BUTUA HABbIKOB
M KOTHUTUBHBIX GYHKLMIA, BaHbIX ANA YTEHWS, Y flofen ¢ Aucnekcuein. Ha ocHoBaHWM AOCTYMHbIX AaHHbIX Mbl Bblbpanu
BpPEMeHHbIE Nepuofbl AN TPEHUPOBOK M NepepbIBOB B NPOrpaMMe KoppeKLMOHHOro Bo3genctaua ans 10-neTHero pe6eéH-
Ka C AMCneKcuei, BbI3BaHHOM HECKONIbKMMU aepuumuTaMu.

B TeyeHne 21-gHEBHOM KOPPEKLIMOHHOM MpOrpaMMbl Mbl MCMOMb30BaNM 12 TPEHUPOBOUHBIX LMKMOB B [eHb (Kamabii LKA
Mbl Ha4YMHa/MM C Ha4aoM Kaxaoro 4aca, ¢ 8 unm 9 yTpa Kamwabl AeHb). Karabi LMK COCTOAN M3 KOPOTKOro CreLuannsu-
poBaHHOr0 06y4eHuA (3—5—7 MUHYT B 3aBUCMMOCTM OT CNOCOGHOCTU pebeHKa), A0 15 MUHYT KOMNLIOTEPHOM UFPbI MU UrPo-
BOV CECCMM NOCNe TPEHUPOBKM U 0KoMo 40 MUHYT nepepbiBa. KopoTKue TPEHWMPOBOYHbIE 3aHATUA BbiM HE0bX0AWMbI M3-3a
BbICTPO YTOM/IAEMOCTU Y4aCTBOBABLLEr0 pebeHKa M ObinK BbIOpaHbl Ha OCHOBAHWM aHHBIX O TOM, YTO AaMe CTUMYNALMSA
MPOAOITHKUTENBHOCTBIO B HECKOIBKO MMHYT MOMKET MPMBOAMTL K BbICOKMM YpoBHAM dochopunmpoaua CERB [4]. Mrposble
3aHATUA ObINM HEobX0AMMbI ANA MOALEPHKM MOTMBALMM pPebEHKa BO BPeMA O/IMTENIbHON M MHTEHCUBHOM KOPPEKLIMOHHOM
MPOrpamMmbl, @ aKTUBHOCTM BO BPEMA 3TWX 3aHATUIA 3a1e/CTBOBANM B TOM YMC/IE HaBbIKM, KOTOPbIM ObIN0 HE06X0AMMO 00YUMTb.
MpooonKMTENLHOCTL NEPepLIBOB Obl/la BbIOPaHa Ha 0CHOBaHWUM [aHHbIX 0 BPEMEHM, HE06X0AMMOM /1A NPOLLECCOB NMEPBUYHOM
KOHCONMMAALMM NaMATU U CWHTEe3a befka, HeobxoaMMOro AnA A0NrOBPEMEHHOM CMHAMTMYECKOM MAacTUYHOCTU. Mol nocTa-
PannCb MCKIIOYUTb BO BPEMs MepepbiBOB BaxHYl0 HOBYIO MHOPMALMIO MM 3MOLIMOHAMbHBIE TPUITEPbI, YTOOLI NepBbI 3Tan
KOHCONMZaLmMu NaMATU MOr peann3oBaTbeA 6e3 M3NnLWHeN uHTepdepeHLmMmn. Bo BpeMs cneLmanmamnpoBaHHbIX TPEHUPOBOYHbIX
CECCUIM Mbl UCMOMb30BaM 3aiaHNA HECKOJbKMX TUMOB: HaLleNeHHble Ha pasBMTME HaBLIKOB (JOHONOrMYecKon 0bpaboTku, 06-
PaboTKM 3pUTeNbHOM MHGOPMALMK, A3LIKOBOM 06PabOTKM MM MyNLTUMOAANBHOM 06paboTHK (HanpyUMep, 3pUTENIbHO-MOTOop-
HOW, ayOMOBM3YyanbHON 06pabOTKM MM UTeHMA). Kaaoe 3aHATME BKMIOYAN0 TOMBKO OAMH BU[ YNpaHEeHUNA. JIMHrBUCTUYE-
CKMe acreKTbl 3TOM NPOrpaMMbl U UCMOMb3yeMble ypaxHeHWA bbinv onucaHbl B Halleli 6onee paHHew pabote [5].

B pesynbTate 21-OHEBHOM0 Kypca KOPPEKLMOHHOM0 BO34EMACTBMA Obl LOCTUrHYT 3HAUMTESNbHIN MPOrpecc, KOTOporo paHee
He yAaBanocb JOCTUYL 3@ 3 rofa obydveHus, a TakkKe NpU NPoBEeAEHMM KYpPCOB KOPPEKLIMOHHBLIX NPOrpamMM C loronesoM
B 00bIMHOM BPEMEHHOM peuMe: ¢ 1-3 3aHATUAMM B Heflento anutenbHocTblo 40-120 MuHYT Kawpoe 3aHaTHe. locne
[aHHOIO MHTEHCMBHOIO Kypca Mbl MPOAOMKMAN NOALEPHKMBAIOLLIME TPEHVUPOBKM C YYETOM BPEMEHHBIX NEPUOLOB, BarKHbIX
ONA HEMPOMIACTUYHOCTK, B TeUeHMe 0fHOr0 roga. Mocne 3Toro faHHbIA pebEHOK LOCTUI HOPMATMBHOMO YPOBHA YTEHUS,
a [OCTUTHYTLIN 3$PEKT COXPaHANCA B TeYeHUE BCEro NepMoAa LKObHOro 06y4eHums. HackoibKo HaM M3BECTHO, 3TO nep-
BbI OMbIT TAaKOWM MHTEHCUBHOW KOPPEKLIMOHHOM NpOrpaMMbl MpU QUCIEKCUM, OCHOBAHHOW Ha [aHHbLIX 0 BPeMEHM MpoLiec-
COB, BaXKHbIX A1A HEMPONIACTUYHOCTM.

MbI nonaraeM, YT0 MHTEHCUBHbIE KOPPEKLIMOHHbIE NPOrPaMMbI C NOA60POM BPEMEHU TPEHMPOBOUHBIX CECCUI U NepepLIBOB
Ha OCHOBE COOTBETCTBYIOLLMX AaHHbIX 0 MEXaHM3Max KOHCONMOaLMM NaMATM MOryT NPMBOAMTL K YCUIEHHOMY 3aKpensie-
HWIO CriefioB HelpoHHOM namATK. HeobxoguMbl fanbHerwme uccnefoBaHua, YTobbl YTOUHUTL ONTUMasbHbIE BPEMEHHbIE
PaMKM TPEHUPOBOK M HalTX ONTUMANbHOE COYETaHME IMHMBUCTUYECKUX U HEMPODU3MOIOrMYECKMX acneKToB, Heobxoam-
MbIX AN Hanbonee 3p$eKTMBHOrO BO3LAENCTBUA.

KnioueBblie cnoBa: amcnekcus; HEMPONNACTUYHOCTb; KOPPEKLMA AUCNEKCUM; BPEMEHHbIE PAMKU BO3LENCTBUA.
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Neuroplasicity and the developmental dyslexia
intervention

S.V. Dorofeeva*

National Research University “Higher School of economics”, Moscow, Russian Federation

ABSTRACT

A growing body of literature suggests that timing plays a critical role in neuroplasticity processes and the molecular
mechanisms necessary for learning and memory [1, 2]. Of particular significance to remedial education is identifying
the time parameters for primary stimulation that are necessary and sufficient, the time frame relevant for transitioning to
long-term memory, and the appropriate periods for restimulation. The translation of short-term stimulation into long-term
memory is regulated by diverse processes that are mechanistically distinct and activated by synaptic activity [1], while also
relying on protein and glycoprotein synthesis [3] and myelination processes.

The current research explores the potential benefits of incorporating neuroscience research on the timing
of neuroplasticity mechanisms in designing intervention programs for individuals with developmental dyslexia,
specifically focusing on enhancing cognitive functions and skills crucial for reading. Based on available evidence, we
have determined optimal training and break time periods for a 10-year-old child with developmental dyslexia resulting
from multiple deficits.

During the 21-day intervention program, 12 training sessions were conducted each day, commencing at 8 or 9 am
and held hourly thereafter. Each session comprised a brief, targeted training exercise ranging from 3 to 7 minutes,
depending on the child's aptitude, followed by a playing session or computer game lasting up to 15 minutes.
A 40-minute break followed each session. Brief training sessions were required due to the swift exhaustion of the
subject child. The sessions were selected based on the evidence that brief stimulation can still result in a high level
of CERB phosphorylation, even if it lasts only a few minutes [4]. Playing sessions were necessary for supporting
the child’s motivation throughout the lengthy and intensive intervention program, and the activities performed during
these sessions were pertinent to developing specific skills. The duration of the breaks was determined by evidence
indicating the time required for primary memory consolidation processes and protein synthesis necessary for long-
lasting synaptic plasticity. We have made an effort to eliminate any potential sources of emotional engagement or
significant new information during breaks, allowing the initial stage of memory consolidation to occur without any
unnecessary disruption. During the training sessions, various tasks were used to target specific types of processing
such as phonological, visual, speech, and multimodal processing (e.g., visual-motor, audio-visual, or reading). Each
session exclusively focused on one type of exercise. In our prior study [5], we discussed the linguistic aspects of the
program and the exercises employed.

Significant progress was achieved as a result of the 21-day intervention, surpassing the progress achieved in three years
of schooling and during traditional remediation programs with speech therapists that lasted 1-3 sessions per week for
40-120 minutes. Following the intensive intervention, supportive training was continued for one year while considering
the crucial timing for neuroplasticity. Afterward, the child reached a normative level of reading, and the effect was maintained
throughout their entire period of school education. Based on the timing of neuroplasticity processes, this is the first intensive
intervention program experience for dyslexia that we are aware of.

Intensive remediation programs, based on relevant findings regarding the mechanisms of memory consolidation, may
enhance neural memory trace reinforcement. However, further research is necessary to optimize the timing and length
of sessions and identify the most effective combination of linguistic and neurophysiological aspects for intervention.
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