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reaction time (RT) registration were performed using the E-Prime 2.0 program (Psychology Software Tools, Inc.,
USA). EEG was recorded on a 128-channel electroencephalograph (Electrical Geodesics Inc., USA).

The reaction time of stimulus recognition depended on the mask category: a stimulus was identified faster
when it was preceded by faces in comparison with buildings. Analysis of the RT distribution showed that the mask
category influenced the mean value of RT, and its spatial frequency influenced the dispersion, which increased by
LSF masks. The identification accuracy did not depend on the mask category. LSF of building masks reduced
recognition accuracy. Early component amplitudes of event related potentials depended on the mask category and
spatial frequency. Masking by faces caused increase of occipital-temporal N50 and frontal P50 amplitudes. LSF
masks led to decrease of these components. The mid-latency components N150 and P200 were more dependent
on the spatial frequency than on the mask category. The LSF masks led to an increase in N150 in the frontal and
occipital-temporal areas, as well as a decrease in P200 in the occipital areas. The mask category only influenced
the amplitude of the occipital-temporal N150, which was higher with face masks. We assume that weak masking
effect of faces is related to their ability to increase spatial attention. LSF worsens mask processing that causes the
interference of mask and target visual information and impaired stimulus recognition.
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B HacTosillee BpemsA LIMPOKOE pacnpocTpaHeHue npuobpeTarT TexHONorum undpoBMU3aLMN PasUYHbIX
chep gesaTenbHOCTV YenoBeka, B TOM Yncne, LWKObHOro o6pasoBaHus. OgHako BONpoC O nonb3e 1 6e3onacHoCTM
BHeApeHUs UnpoBbIX TEXHONOMMIN B 3Ty cdepy ocTaeTcs OTKPbITbIM. LindpoBbie TEXHONOrMM MOryT OKasbiBaTb
BMMSAHWE HEe TONbKO Ha Mpoueccbl COOCTBEHHO y4yebHOWM AeAaTenbHOCTM, MoBblwas, Nnbo, HaobopoT, CHuxas
3 (peKTUBHOCTL YCBOEHMS Y4eOHON NpPOrpamMMbl LUKOMbHUKaMMW, HO W Ha MPOLECCbl CTAHOBMEHMS JNIMYHOCTU U
NcuxouU3nNonorM4eckoro pa3BuTNs Y4eHMKOB.

[MpencTtaBnsieTcs Heo6XxoaAMMbIM BCECTOPOHHEE U3y4eHMe npouecca undposusaumm obpasoBaHus, OueHKa
€ro NonoXWUTErbHbLIX N OTPULATENbHBLIX NOCNEACTBUIA, YTO NO3BONUT MUHUMU3NPOBATL BO3MOXHbIE PUCKU.

Lenbto paboTbl 6bln0 n3yyeHne BpemeHn peakumm (BP), TpeBOXHOCTW, M CTURSA MbIWIEHUS y4alimxcs
LUKOMbl, @KTUBHO MNPUMEHSIIOWMX B CBOEN AeATEeNbHOCTU UMpoBble TEXHOMNOrMM B CBA3W C akagemMu4eckoun
YCMNELHOCTbIO LUKOSTbHMKOB.

OGHapyXeHbl MONOXMTENbHbIE B3aMMOCBA3M BPEMEHW MPOCTON 3PUTENIbHO-MOTOPHOW peakuun npaBoWn
pyKOM C akageMn4ecKkon ycneBaemocCTbio M0 MaTemaTtumke, 6uonornm n puskyneType. YUYeH KN, MMetoLne BbICOKYHO
yCneBaeMoCTb, AEMOHCTPUPYIOT CpeaHUI ypoBeHb 3HaveHun no BP. Hanbonbwunn pasbpoc 3HavyeHun BP y geten,
ycrnesarLmnx Ha «XopoLloy». Akagemmuyeckas ycrnelwwHocTb No MaTemaTuke okasarnacbh MoroXuTenbHO cBA3aHa co
CNocoBHOCTLIO peLlaTth 3agayn Ha NPOCTPaHCTBEHHOE BpalleHne urypbl U He CBs3aHa C YCNeLHOCTbIO peLleHus
normyecknx 3agad. BP Tawkke nNONOXWMTENbHO B3aMMOCBSA3aHO CO CrMOCOBHOCTBIO peliaTb 3afavvM  Ha
NpOCTPaHCTBEHHOE BpalleHue urypbl. Takum obpa3om, akagemMu4eckn ycrnellHble YYEeHUKM 3TON LLKOSbl MMEeKT
HEBbICOKYI0 CKOPOCTb peaKkLun 1 BblpaKeHHble CMOCOBOHOCTU K peLleHno NpOoCTpaHCTBEHHbIX 3adad. lNokasaTenb
«Mpobnembl U CTpaxu B OTHOLUEHWAX C yunTensMu» cBszaH ¢ BP oTpuuaTenbHo: OeTu, vMelowme «CrvLLIKOM
BbICOKY0 CKOPOCTb peakLunn», HECKONbKO HeyBEPEHHO YyBCTBYIOT Ce65 Npu B3anMoZencTBun € neq. KOnnekTMBoMm.

B uenowm, akagemnyeckas ycnewHocTb B 06CneaoBaHHON LWKOMNE CBA3aHa C YMEPEHHbIMU 3HaveHnsmmn BP u
yMeHveM pelwaTtb 3ajavu Ha MPOCTPAHCTBEHHOE MBbILLMIEHNE, W He 3aBUCUT OT CTEMNeHU TPEBOXHOCTU U
CMOCOBHOCTEN K MOrMYECKOMY MbILLNIEHUIO YYEHUKOB.

Paboma ebinonHeHa ripu ¢puHaHcoeol noddepxxke PODOU (epaHm Ne 19-29-14177).
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At present, digitalization technologies of various spheres of human activity, including school education, are
becoming widespread. However, the question of the benefits and security of the introduction of digital technologies
in this area remains open. Digital technologies can influence not only the processes of the educational activity
itself, increasing, or, conversely, decreasing the effectiveness of mastering the curriculum by schoolchildren, but
also the processes of personality formation and the psychophysiological development of pupils.
It seems necessary to comprehensively study the process of digitalization of education, assess its positive and
negative consequences, which will minimize possible risks.

The aim of the work was to study reaction time (RT), anxiety, and the thinking style of pupils who are actively
using digital technology in their activites in  connection with its academic  success.
Positive relationships were found between the time of a simple visual-motor reaction with the right hand and
academic performance in mathematics, biology and physical education. Pupils with high academic performance
demonstrate an average level in RT. The greatest scatter of RT values in children who are doing well.

Academic success in mathematics turned out to be positively related to the ability to solve problems of
spatial rotation of the figure and not related to the success of solving logical problems. RT also turned out to be
positively interconnected with the ability to solve problems of spatial rotation of the figure. Thus, academically
successful pupils of this school have a low reaction rate and pronounced ability to solve spatial problems.

The indicator “problems and fears in relations with teachers” is negatively associated with RT. Children who
have “too high a reaction rate” feel somewhat insecure when interacting with teachers.
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In general, academic success in the school examined is associated with moderate BP values and the ability
to solve spatial thinking problems, and does not depend on the degree of anxiety and logical thinking abilities of
pupils. The work was supported by the RFBR (grant Ne 19-29-14177)
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MexaHo-4yBcTBUTENbHBIE Piezo 1 1 2 KaHanbl UrpatoT KIYEBYIO POSib B MpoLEecce MexaHOTpaHCAYKLUK
BOoNbLIMHCTBA 3yKapuoT. AKTUBHOCTb 3TWX KaHaroB Obina onncaHa BO MHOTUX TKaHSAX, B TOM YMCIE MbILLEYHOW U
HepBHOW. B acnekte mexaHO4YyBCTBUTENbHOCTU, MOTOHEWPOHbI U WX aKCOH OCOBEHHO MHTEpPEeCHbl TeM, YTO OHU
noaBeprarnTca MexaHU4YeCkUM BO3AENCTBUMAM WU3HYTPW, Hanpumep, NOCPEeACTBOM BHYTPUKIETOYHbLIX NOABWKHbBIX
3M1eMEeHTOB LMTOCKeNeTa, a TaK e Yepe3 MexaHUn4yeckme B3aMMOLEeNCTBMSA C BHELLHMM KINETOYHbIM OKPY>XeHUeM, B
npouecc CcBOero passutus, AnddepeHUnpoBKN 1 YHKUMOHWPOBaHWSA. [lpedcTaBuno WHTEpec OUEeHWUTb
aKTMBHOCTb 3TOW CUCTEMbl Ha TKaHAX B3POCHIbIX XMBOTHbIX, @ UMEHHO B €CTECTBEHHOM COEeOUHEHUN HEPBHOW U
MbILLEYHOW  TKaHeW —  MWOHEeBparbHOM CuHance guadparmManbHOW — Mbiwubl  Mbiwn.  Wcnonbays
3MneKkTpon3Monornyeckne Noaxodbl perucTpauum 1M aHanmsa MOCTCUMHAMTUYECKMX TOKOB KOHLIEBOW MaCTUMHKM
(HepBHO-MbIWeYHbI cnHanc B6/SJL mbiwn) (nogpobHo cm. Giniatullin A.R. et al. 2019), a Tak e Muorpaduio
(pervcTpaumnio 1 OUEHKY CuIbl OAMHOYHBIX MbILIEYHbIX COKpalleHun AauadparmansHOW Mbiwubl), Hamu 6bino
nokasaHo, 4to noga-l1 (5mMkM) — aroHuct Piezo 1 kaHanoB, HUKaK He BfUSEeT Ha amnnMTydo-BpEeMEHHble
XapakTepuCTMKM BbI3BAHHOW W CMOHTAHHOW Cekpeuun KBaHTOB MegmaTopa W3 ABWUraTenibHOro HepBHOro
OKOHYaHMSA. A TaK Xe He CKa3blBaeTCs Ha KONMYECTBEHHbIX XapakTepmncTMKax OAUHOYHbBIX MbILLEYHbIX COKpaLLEeHNUM
npy NpsSMON N He MPAMOW CTMMYNAUUKM AvadparManbHON Mblwdbl. Micxoas mM3 nutepaTypHbIX AaHHbIX, O ponuv
Piezo kaHanoB Ha paHHMX 3Tanax oHToreHasa n AMdHEPEHUMPOBKN MbILLEYHbIX KIETOK U1 MOTOHENPOHOB, HaLuu
pesynbTaTbl MO3BONANT NPeanosioXnTb, YTO C BO3PACTOM 3HA4YeHWe 3TOW CUCTEeMbl MeXaHO4YyBCTBUTENbHOCTU
yTpadmBaeTcs.
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The mechanosensitive Piezo 1 end 2 channels function as key eukaryotic mechanotransducers. Activities
this channels have been described by patch-clamp electrophysiology in many cell types. Motoneurons and other
types of cells are exposed to mechanical forces generated intracellularly, for example, via molecular motors and
microtubule dynamics, and/or through interactions with the extracellular environment, including adhe sive tension
between neurons and substrates during neuronal development, and circuit formation. Experiments were performed
on the isolated diaphragm muscle of outbred B6/SJL mice (22-25 g). Diaphragm muscle supplied with a phrenic
nerve was isolated and then attached to the bottom of a Sylgard-lined chamber, which was superfused with
physiological solution containing (in mM): NaCl-120.0, KCI-5.0, CaCl2- 2.0, MgCI2-1.0, NaH2P0O4-1.0, NaHCO3-
24.0, glucose- 11.0 at 24-25C (5% CO2 and 95% O2 mixture and pH was adjusted to 7.4 with NaOH/HCI). In some
experiments the muscle fibers were cut transversely (‘cut muscles’ - holding potential was kept at -40mV) to
prevent muscle contractions and to simultaneously maintain the physiological level of quantal release (Glavinovic’,
1979). Recording of the postsynaptic end-plate currents (EPCs) and miniature EPCs (MEPCs) (membrane
potentials maintained at -60 mV) were performed using the standard two-electrode voltage-clamp technique with
intracellular glass microelectrodes (resistance 3-5 MQ, filled with 2,5 M KCI) using a custom-made low-noise
recording amplifier (Giniatullin et al., 2019). Isometric muscle tension was recorded using a force transducer
(MLTO0420, AD Instruments). One end of the diaphragm muscle (lower edge) was tied to a fixed nail, and other end
was linked to a force transducer. The preparations were allowed to stabilize for at least 20 min before onset of the
drug applications (Power-Lab installation, AD Instruments). First of all, we tested the action of Yoda-1, the Piezol
agonist, on EPCs elicited by low-frequency (0.05 Hz) stimulation of the motor nerve. In control conditions, the
amplitude of EPCs was 12311 nA (n=6). After 20-min exposure to 5 yM Yoda-1, the amplitudes of EPC were
1021+4% (n=6; p>0.05). In control conditions, MEPCs occurred at a mean frequency of 1.22+0.7 s! whereas the
amplitude of MEPCs was 2.1+0.2nA (n=6). Like evoked release, 5 uM Yoda-1 not change the MEPC frequency. It
was 97+2.6% (n=6; p>0.05). The amplitude of MEPCs also was not changed (2.1+0.2 nA in control vs. 2.0£0.8 nA
in Yoda-1 n=6, p>0.05). Taken together, these data indicated no effect by Yoda-1 on the quantal transmitter
release. After 20 min of muscle stabilization (stimulation with a frequency of 0.1 Hz by single pulses causing the
maximum contractile response) and 10 min of recording contractile responses in the control, a ringer solution
containing Yoda-1 was fed into the organ bath. Yoda-1 had no effect on amplitude of contraction. By 20 min of
application it was 98+2% of the initial values (n=6; p>0.05). For positive control we used 5-10 uym (+)-tubocurarine
for postsynaptic block of ACh receptors. After removal of Yoda-1 from the washing solution, (+)-tubocurarine for 3-5
minutes significantly reduced the amplitude of contractile responses to 10% of the control values. This effect, as
expected, was completely reversible. Based on the literature data on the role of piezo channels in the early stages
of ontogenesis and differentiation of muscle cells and motor neurons, our results suggest that the value of this
system of mechanosensitivity is lost with age. Based on the literature data on the role of piezo channels in the early
stages of ontogenesis and differentiation of muscle cells and motor neurons, our results suggest that the value of
this system of mechanosensitivity is lost with age.
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