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T'MrneHnyeckas v NCUXOJNIOrMYECKas OLLEHKA HaNPSXEHHOCTH
AUCTAHLMOHHOIO Y4e6HOro Nnpouecca y yuawmxcs HauanbHbIX KJ1ACCOB

DreOY BO «OpeHbyprckuii rocysapcTBEHHBIM MEAULIMHCKUIA YHUBEPCUTET» MUHMCTEPCTBA 3APABOOXPAHEHUS
Poccuiickoit Pepepaumm, Pocens, 460000, Openbypr, Poceus

Beedenue. Opeanuzauyus yue6H020 npoyecca y cOBPEMEHHbIX YHAUUXCS CORPANCEHA ¢ AKMUBHBIM U OAUMEAbHBIM UCNOAb308AHUEM YUPDPOBLIX MEXHOA0UI U
yempoiicme. Ecau 6 uccaedosanusix npouinsvix aem oana 0emanvHas u KOMHAEKCHAS OUEHKA SUUeHUYeCKUX (aKmopos pucka npu mpaouyuoHHoU 0peanu3ayuu
YyuebHOo20 npoyecca, mo 8 Hacmosiujee 8pemsi 603HUKAA He00X0OUMOCMb YMOUHEHUS 2USUCHUMECKOll 0e30nACHOCIU OUCIAHUUOHHOU (OPMbL 00YHeHUS U UCRONb-
308aHUS YUPDPOBIX YCIMPOIICME ¢ YHEMOM WUPOKO20 UCHOAb308AHUS 0eMbMU U NOOPOCMKAMU PA3AUMHbIX 0e8aiic08 80 8HeyHeOHOe 8peMs.

Mamepuaavt u memoooi. [Iposedén cpagHumenbHbill AHAAU3 HANPANCEHHOCMU Y4eOHO20 NPOUECca Y YHAUUXCS HAYAAbHbIX KAACCO8 CO2AACHO (hedepanbHbim
pexomendayusm PP POIIIYM3-16-2015 (éepcus 1.1) «lueuenuveckas oyenka HanpsicéHHOCMU y4eOHoU 0essmeabHoCmu 00yHaiouuxcs» npu mpaouluoHHou
U QUCMAHYUOHHOU Ghopmax 0ByHeHUsl CO2AACHO NPOBEOEHHOMY XPOHOMEMPAXCy 75 yPOK08 MAMeMAMUKU U PYCCKO20 A3bIKA.

Pesyavmamut. Ycmanosneno, ymo npu OUCMAHUUOHHOU hopme 00yHeHUs N0 CPABHEHUI) ¢ MPAOULUOHHOU YEeAUHUAAC, HANPANCEHHOCMb YueOH020 mpyda ¢
2,9+ 0,056anna (kaacc 3.1) 00 3,4+ 0,026ar1a (kaacc 3.1),(p < 0,05), 3a cuém HanpsajicérHnvix 6mopoil cmeneHu uHmeateKkmyanbHvix Haepy3ok (3,6 + 0,01 6an-
aa), cencopuvix Haepysok (3,6 £ 0,03 6aana), monomonnocmu (3,7 £ 0,03 6anrra) u HanpsaicéHHOCMu nepeoll CMenenu pexcuma y4eOHol OesmeabHocmu
(3,1 £ 0,03 6anna). Yeeauuenue ceHCOpHbIX HAPY30K ObLAO CEA3AHO C UCHONB30BAHUEM NPU 0OYHeHUU UHPOPMAUUOHHO-KOMMYHUKAUUOHHBIX CPEOCME, MaKUX
Kak Komnstomep, Hoymoyk, naanuwem, cmapmeon. [o 15,3% yuawuxcs é nepuod mpaduyuonnoeo u 35,5% yuaujuxcs é nepuod oucmanyioOHH020 00yuerus
UCN0Ab308aU 3anpeuwéHHble a5 00yuenus cmapmaonst. [Ipu ducmanyuontoi goopme oOyuenus 75,6 % yHauguxcs Ucnoab308au KOMnslomep, Kaxcobii mpemui
yuawuiica (35,4%) — noymb6yk, npu mpaouyuonHoi gopme 00yuenuUs YOeabHblll 8eC YHAUUXCS, UCNONb308ABUWUX NPU 00YUeHUU KOMNbIOMepbl U HOYMOYKU,
cocmaenan 12,3—15,6%.

Oepanuuenus uccaedosanus. Hccredosanue HanpsajicéHHOCMU y4eOHO20 npoyecca npu paziudHsix opmax o0yueHus 6bia0 02paHu4eHo 8bl00pKoll (yuauuecs
HA4AAbHBIX KAACCO8), MO He NO360A5em SKCMPAnoAUpo8ams OaHHbIe Ha 00UYI0 COBOKYNHOCHb YHauUXcs cpedHeeo u cmapuie2o 36ena. Ilposedenue uccaedo-
6aHuil yuebHOU desimeabHOCMU HA YPOKAX MAMEeMAMUKU U PYCCK020 A3bIKA MO0 NOKA3amy 0oee 8biCOKYI0 HANPAICEHHOCb Y4eOH020 npoyecca, NOCKOAbKY
OaHHble y4eOHble npeomemsl UMEeHOm HOBbIUEHHYH) CAONCHOCTD.

3akarouenue. Ilonyuennvie danHbie NOOMEEPHCOAOM He0OX0OUMOCHb COONO0CHUS 2USUCHUHECKUX HOPMAMUBO8, PeAAMeHMUPYIOUUX 00ULYI0 CYMOUYHYIO NPO-
004HCUMENLHOCMY UCHONB30BAHUS UHDOPMAUUOHHO-KOMMYHUKAUUOHHBIX Cpedcme (Ha YPOKAX U 60 HEYPOHHOE 8DEMS), A MAKICe Heo0X00UMOCMb KOHMPOAS.
UX UCNONB30BAHUS YHAUSUMUCS.

Karouesvie crosa: nanpscénnocme yuebHoeo mpyoa; yuaujuecsi;, Ha4aabHvle KAACCbl; OUCMAHUUOHHOE 00yveHue; UHDOPMAUUOHHO-KOMMYHUKAUUOHHbIE
cpedcmea

Cobarodenue smuneckux cmanoapmos. Hccredosanue 6binoaneno ¢ coontooenuem npuHyunog XeavbCuHKckol oexaapayuu Beemuphoti meduyunckoi accoyua-
yuu 6 deiicmeyroujeii pedakyuu (WMA Declaration of Helsinki — Ethical Principles for Medical Research Involving Human Subjects). Iloay4ero dobpogonvHoe
uHghopmuposantoe coeracue 3aKOHHbIX npedcmagumeneil Y4auwuxcs, ucciedoganue 0000peHo 10KantbHvim smuueckum Komumemom npu OIb0OY BO OpIMY
Munsopasa Poccuu (npomoxoa Ne 217 om 17 aneaps 2019 e.).
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Hygienic and psychological assessment of the intensity of the remote
educational process in grade schoolers

Orenburg State Medical University, Orenburg, 460000, Russian Federation

Introduction. The management of the educational process for modern students is associated with the active and prolonged use of digital technologies and
devices. If the studies of the past years have given a detailed and comprehensive assessment of hygienic risk factors in the traditional management of the
educational process, now there is a need to clarify the hygienic safety of the management of the educational process in remote form and when using digital
devices in teaching against the background of a high commitment of children and adolescents to use gadgets at leisure.

Materials and methods. A comparative analysis of the intensity of the educational process in primary school students according to the federal recommendations of
the Federal State Educational Institution “All-Russian Development Society for School and University Medicine and Health”-16-2015 (version 1.1) “Hygienic
assessment of the intensity of students’ learning activities” in traditional and distance education forms according to the timing of seventy five lessons in mathematics
and Russian language.

Results. In the distance learning form, compared with the traditional one, the intensity of educational work was found to increase from 2.9+0.05 points (class 3.1) to
3.4%0.02 points (class 3.1), p<0.05 due to intense 2 degrees of intellectual loads (3.6x0.01 points), sensory loads (3.6%0.03 points), monotony (3.7+0.03 points)
and intensity of the I* degree of the mode of educational activity (3.1x0.03 points). The increase in sensory loads was associated with the use of information and
communication tools during training, such as a computer, laptop, tablet, smartphone. Up to 15.3% of students during the traditional period and 35.5% of students
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during the distance education period used smartphones prohibited for teaching. The majority of students in the distance study form used a computer in 75.6% of
cases, every third student (35.4%) used a laptop, with the traditional form of education, the proportion of students who used computers and laptops in teaching was
12.3—15.6%.

Limitations. The study on the assessment of the intensity of the educational process in various forms of education was limited by the fact that the sample was
limited to primary school students, which does not allow extrapolating them to the total population of middle and senior level students. The timing of the intensity
of educational activity in the lessons of mathematics and Russian language, which relate to difficult subjects, could determine a higher intensity of the educational
process than if the assessment took into account all subjects.

Conclusion. The obtained data especially emphasize the relevance of the adopted hygienic standards governing the total time of using information and communication
tools both during the school day in the classroom and taking into account the entire time budget per day, and the need to control their use by students.

Keywords: intensity of educational work; students; primary classes; distance learning; information and communication tools
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Beenenue

AxTrBHas TU(PPOBU3AIIIS POCCUIICKOTO IKOJIBHOTO 00pa3o-
BaHUS U CBSI3aHHOE C HEl UCMOJIb30BaHKE B yYeOHOM Mpoliecce
KOMITBIOTEPOB, MHTEPAKTUBHBIX TOCOK, HOYTOYKOB, TIIAHIIIETOB,
HEOOXOAMMOCTh TONyYeHUs] yueOHOU MH(OpMaUU HE TOJBKO
U3 TPAJULIMOHHON YYEeOHOI JIMTEpaTypbl, HO U TOCPEACTBOM
WHTEPHET-TIONCKA, OIpeneIin T1sToe Mecto Poccuiickoit
®enepaluy Mo CTENEHW WHHOBAIIMOHHOCTU LIKOJILHOTO 06pa-
30BaHus B psay 29 crpaH [1]. CoBpeMeHHbIe 1€TU U MOAPOCTKU
UCTIONB3YIOT LU(MPOBBIE YCTPOUCTBA HE TOJIBKO B YUEOHBIX IIe-
JISIX, HO U BO BHEYYEOHOM NEesATeIbBHOCTH, MPUIEM MHTEHCUBHO,
JUTUTETBHO W 9acTO OECKOHTPOJBHO. TaK, aKTUBHBIX TIOJB30Ba-
TeJiel IU(PPOBBIX YCTPOICTB, B TOM Yucje cMapT(hOHOB, cpeau
JleTeil U TOAPOCTKOB B Bo3pacte 10 14 jeT B HacTosilee BpeMsi
B Poccuu okoio mecsitu MUWUTHOHOB [2—6]. MccnenoBanus du-
3MOJIOTUYECKOM, TUTUEHUYECKON U TICUXOJIOTMYeCcKOi Ge3omnac-
HOCTH TIPU WICTIONB30BAaHUU NETHMU U TIOAPOCTKAMU ITU(DPOBBIX
YCTPOMCTB TOJILKO MPUOOPETAIOT BCE OOJIBILIYIO aKTYaJdbHOCTb,
a TIOJIyYEHHbIE pPe3yJabTaThl MOATBEPXKIAIOT HEOOXOAUMOCTh
U3y4eHUs] TIpoOJieMbl W pa3paboTKU HAyYHO OOOCHOBAHHBIX
3¢ HEKTUBHBIX MEPOTPUATUN MO CHUXEHHUIO PUCKOB «LU(DPO-
BOI mIKoJbl» [7—11]. YcinoBus caMoU30SIIUM HA TEPPUTOPUU
Poccuiickoit Menepauyy B nepron MaHIEMUU HOBOM KOpOHa-
BUPYCHOI MHMEKIIMU JaTd BO3MOXHOCTD MIPOBECTH TMTUEHUYE-
CKYIO U IICUXOJIOTMYECKYIO OLEHKY «4MCTON» (POPMBI AMCTAHLIM-
OHHOTO OOYyUYeHUs U BBISIBUTDH Benyliue ¢haKkTophbl pyucKa.

MaTepI/IaJIbI N METOAbI

HccnenoBaHue mpoBeneHO Ha 0a3e 0011e00pa3oBaTeIbHOM
mKoJbl r. Openoypra MOBY «CpenHsisi o611eo0pa3oBaTeibHast
mKoja No 76» cpeau yJalunxcsi YeTBEPTHIX KJIACCOB B IEPUOI C
maprta 1o arnpesib 2021 roga. Hanpsk€HHOCTb yueOHOTo mpolec-
ca HMccaemoBaHa XPOHOMETPAXKHBIM METOIOM COTIJIacHO deme-
panbHbIM pekoMeHaanusam ®P POILLIYM3-16-2015 (Bepcus 1.1)
«'mrneHnyeckass olleHKAa HANPSDKEHHOCTH YYeOHOM NesITeNTb-
HOCTU OOydaromuxcsi». st 3Toro B Mepuon TUCTaHIIMOHHOTO
00y4YeHUsT Ha ypoKaxX MaTeMaTHKU M PYCCKOTO sI3bIKa B TCUEHHE
Henenu (Bcero 30 ypoKOB) cpeny yyalluxcsl Ha4aIbHBIX KJIacCOB
NyTEM TMOIKIIOUEHUSI K 3JIEKTPOHHOI IuiatopMe ypokKa Mpo-
BeZleHa PETMCTPAINS XPOHOMETPaXKHBIM METOIOM TIOoKa3aTeleit
WHTEJJIEKTYaJIbHBIX, CEHCOPHBIX, 3MOLMOHAIBHBIX HArpy3okK,

MOHOTOHHOCTU U pexuMa yuyeOHo# paboThl. Kputepuu BKIIO-
YeHUsT B WCCIIEIOBAaHME: YPOKM TEOPETUYECKOTO COAEPXKAHWS,
OTCYTCTBHME TEXHUYECKUX COOEB MPU MPOBENAECHUM OHJIAH-ypO-
KoB. Kputepuu McKiIoueHUsI: ypOKU TEXHOJIOTUU, (DU3ndecKoit
KyabTypbl, M30, My3bIKM U YPOKH, Ha KOTOPBIX IPOBOAUIUCH
KOHTpPOJIbHbIE PaboThl. [loyyeHHbIe TaHHBIE CPAaBHUBAJIHU C MO~
Ka3aTelssMi YIeHNKOB HaYaJIbHBIX KJIACCOB TOTO Xe 00IIeodpa-
30BaTeIbHOTO YUPEXACHUS B IEPUOJ TPAAULIMOHHOTO 00y4YeHUsI
(Bcero 45 ypoKoOB) C OLIEHKOW HamnpsKEHHOCTU Yy4eOHOro Tpyaa
o teM xe npeameraM. [lomydeHHble faHHBbIE (TTOKAa3aTeau Ha-
NpsiKEHHOCTU Y4eOHOro Tmnpoliecca) MPOBEPSIIM C TTOMOIIbIO
kputepust Lllanmupo — Yunka, KOTOpHIN MMOKa3agl HOpMaTbHOE
pacnpenenenue. Mcxonst u3 3Toro sl cpaBHEHUs NoKa3arteneit
HanpsKEHHOCTU y4eOHOro mpoliecca MpU AUCTAHLIMOHHOW U
TPaguLIMOHHON (hopMax OOy4YeHUs WCIIONb30BaM f-KPUTEPUI
CrpiofgeHTa. OLIEHKY CTaTUCTMYECKOM 3HAYMMOCTH Da3ju-
Yuil ToKazaTeliell MPOBOAWIM TIPW PACCIYMTAHHOM 3HAYEHUU
t-xputepus meHee 0,05.

Pe3yabTaThi

B nepuon nMCTaHIMOHHOIO OOYYEeHUs y YJalllMXCsl Hayajlb-
HBIX KJIaCCOB HAMNpPSTKEHHOCTh YYeOHOTO Ipollecca yBeIMIrBa-
JIaCh OTHOCUTENIbHO TpamuimoHHO (opmel ¢ 2,9 + 0,05 Gamra
(xnacc 3.1) mo 3,4 = 0,02 6anna (kiace 3.1.), (p < 0,05), 3a cuér
HaIpsDKEHHON BTOPO CTENeHW WHTEJUIEKTYaJIbHOM Harpy3Ku
(3,6 £ 0,01 0ama), ceHcopHbix Harpy3ok (3,6 £ 0,03 Gamia),
MOHOTOHHOCTH y4eOHoi1 paboThl (3,7 = 0,03 6auia) U HANPsLKEH-
HOTO TIEPBOIA CTEIeHN peXXrma ydeOHoit pabots (3,1 + 0,03 6an-
na) (tabm. 1). [pu TpanuiMoHHON hopMe 0O0yUYEeHUs JIMIIb OIUH
TOKa3arellb COOTBETCTBOBAN Kiaccy 3.2 — HaIpsKEHHAst BTOPO
CTEIeH! 110 MOHOTOHHOCTH yueOHast padota (3,6 = 0,03 Gaya).
Bricokuii ypoBeHb HaIpPSDKEHWsI MHTEIIEKTYyalbHBIX Harpy3okK
MpY JUCTAHIMOHHON hopMe 0OyueHUs ObUT OOYCIIOBJIEH TpeMs
HanpsDKEHHBIMU BTOPOM CTENEeHW MoKasaTelsIMU: COIdepXKaHKe
pabotsl (3,8 £ 0,03 0a/mia), BOCIIpUATUE CUTHAJIOB M UX OLIEHKA
(3,9 £+ 0,03 6anna) m xapakTep BBITOJHIEMOI yIeOHO! NesITeTb-
Hoctu (3,8 = 0,02 6asna). [1pu TpanuiiMoHHOU hopMme oOydeHuUst
TaKylo CTeTleHb HANpsDKeHUST MMeJT TOJIBKO OMH ToKa3aTelb —
BOCHPUSITUE CUTHAJIOB U UX onieHKa (3,8 & 0,02 6ayta) (cm. Tadam. 1).

YpoBeHb CEHCOPHBIX HAarpy30K YYeOHBIX 3aHATHIA TIPU THC-
TaHIIMOHHOU hopMme oOydeHmsT HOPMUPOBANICS 3a CUET HATIPSI-
KEHHBIX BTOPOM CTENEHU [UIUTEJIbHOCTU COCPEAOTOYEHHOTO
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Ta6nuuma 1 / Table 1

ITokasaTe HANPSDKEHHOCTH HHTEJIEKTYAIbHBIX HATPY30K Y4€OHOM AeATEeTbHOCTH MPH TUCTAHIMOHHOM U TPAIUIHOHHOI dopmax
00yueHHns

Indicators of intensity of intellectual loads of educational activity in distance and traditional forms of education

TpanuuuonHoe 00yyeHne JlucraHuuonHoe odyyenue

Kpurepun HanpskénHOCTH Traditional training Distance education
Intensity criteria 0Bl |KIACC HANPAKEHHOCTH|  OAMIBI | KIACC HANPSIKEHHOCTH

scores intensity class scores intensity class
Conep:xanue paboTsl / The content of the work 3.5+ 0.05 3.1 3.8+ 0.03* 3.2
Bocmpusitiie curHasioB u ux oiieHKa / Perception of signals and their evaluation 3.8 £0.02 3.2 3.9 £0.03* 3.2
Pacnipenenenne (pyHKIIMIA 110 CTETIEHU CJIOXXKHOCTH 3aIaHUST 2.0+ 0.05 2 2.8 +£0.02 3.1

Distribution of functions according to the degree of complexity of the task

Xapakrep yueOHoI nesitesibHocTh / The nature of the educational activity performed 3.8 £ 0.03 3.1 3.8 £0.02% 3.2
CymmapHast otieHka / Total score 3.3+£0.01 3.1 3.6 £0.01* 3.2

IlpuMmevaHwme. 3mech U B Tabl. 2—6: * — p < 0,05 npu cpaBHEHUW TaHHBIX OPTaHU3AIMK YYeOHOTO Mpoliecca (MIMCTaHIIMOHHAS W TPAIMIIMOHHAS
GopMbI 00yUeHUS).

Note. Here and in Table 2—6:* — p < 0.05 when comparing the data on the organization of the educational process in distance and traditional forms
of education.

Ta6nuua 2 / Table 2
IToka3zaTesn HANPSKEHHOCTH CEHCOPHBIX HATPY30K YUeOHO# eI TeIbHOCTH MPH JUCTAHIMOHHOM ¥ TPAAUIMOHHOI opMax oOyyeHus
Indicators of the intensity of sensory loads of educational activity in distance and traditional forms of education

Tpamuumonnoe odyyenne JlucraHuuonHoe o0yyenue
Kpurepun Hanpsokénnoctu Traditional training Distance education
Intensity criteria GaLTBI KJIacC HANDSDKEHHOCTH  Oa/ibl | KJace HANDSUKEHHOCTH
scores intensity class scores intensity class
JIMTEIbHOCTh COCPENOTOYEHHOrO HabIoaeHUS (% BpeMeHU) 3.5+0.05 3.1 3.8+0.03* 3.2
Duration of concentrated observation (% of time)
[TnoTHOCTH MHGMOPMALIMOHHBIX cOOOIIeHM 32 40 MUH pabOThI 3.8+0.02 3.2 3.7+£0.01* 3.2
The density of information messages in 40 minutes of work
Pasmep oO6bekTa pas3indeHust B 3aBUCUMOCTH OT IIpudTa 3.5+0.03 3.1 3.9 £0.02* 3.2
The size of the object of distinction depending on the font
Tumn 1 KoIM4eCcTBO UCIIOIb3YEMbIX B TEUEHUE YPOKA CPEICTB OOYICHUST 3.6 £0.05 3.2 4.0 = 0.00* 3.2
Type and number of teaching tools used during the lesson
PaGora ¢ onTuueckumu riprbopamu (% BpeMeHN) 1.0 £ 0.04 1 — -
Working with optical devices (% of the time)
HabGnroneHue 3a aKkpaHaMM BUIEOTEPMUHAJIOB 3.510.04 3.1 3.9+ 0.02* 3.2
Observation for video terminal screens
Harpyska Ha ciyxoBoii aHanuzarop / Load on the auditory analyzer 3.3+£0.02 3.1 3.5+0.04 3.1
Harpy3ska Ha rojiocoBoii amnmapar (% oT BpeMeH!) 2.8 £0.02 3.1 1.4 +0.02 1
The load on the vocal apparatus (% of the time)
CymmapHast otieHka / Total score 3.2+£0.07 3.1 3.6 £0.03 3.2
%
90 4
75,6
80 4 T
70 \
60 4
50+ TpapuvumoHHast popma 0ByUeHUs
40 35,4 35,5 Traditional form of education
304 3 [ucTaHumoHHas dopma obyyeHns
Distance learning
15,6 15,3
2071 12,3
104 [ ; \ \ 12 32
0 . _ pris . oooocooe il .
KomnbtoTep HoyTbyk CmapTtdoH MnaHwet He nonb3osanuce
Computer Laptop Smartphone Tablet Not used

PacnpeneneHune yqawmxcs Ha4yanbHbIX KNaccos B 3aBUCUMOCTM OT BUAA MCMOMb3YEMbIX MHOPMALMOHHO-KOMMYHUKALMOHHBIX CPEACTB
npv TPASULNOHHON N ANCTAHLIMOHHON hopmax 06y4eHus (p = ap%).

Distribution of primary school students depending on the type of information and communication learning tools used in traditional
and distance learning (p + op%).
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Tab6nuuma 3 / Table 3

Pacnpeneienne ropoacKux 1 CebCKHX Y4alIMXCs B 3aBUCHMOCTH
OT BU/JIA CTIOJIb3YeMbIX MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX
CpeACTB 00yJeHHs IPH TPAAUIIMOHHON W TUCTAHIIMOHHOM hopMax
ooyuenus (P £ op%)

Distribution of urban and rural students depending on the type

of information and communication learning tools used in traditional
and distance learning (P £ op%)

®opma 00ydeHns
IIpoaomkuTe ILHOCTD UCNOIL30BAHNS Form of training

Duration of use

TPAAULUMOHHAS | JUCTAHUMOHHAS
traditional distance

48.3+0.08 8.5+0.05*
33.3£0.08 10.2 £0.05*
14.7 £ 0.06 30.3 = 0.08*
3.7£0.03 51.0+0.04*

o 30 muH B cytku / Up to 30 minutes day
1—2 4 B cytku / 1-2 hours a day
3—4 4 B cyTkM / 3—4 hours a day
5—6 4 B cyTkM / 5—6 hours a day

HaomoaeHus (3,8 = 0,03 6ana), MIIOTHOCTU MH(POPMALIMOHHBIX
coob6imeHuii 3a 40 muH pa6otsl (3,7 + 0,01 6anna), pazmepa 00b-
eKTa pa3JIMyeHMs B 3aBUCUMOCTH OT 1mipudTa (3,9 £ 0,02 6anna),
TUITa ¥ KOJIMIECTBA UCTIONB3yeMbIX B TEUEHUE YPOKa CPEICTB 00-
yuenus (4,0 = 0,00 6amra), HaGmMOMEHUST 3a KpaHAMM BUIECO-
TepMmuHaiion (3,9 £ 0,02 6anna). [1pu TpaaguiMoHHOM ke hopMme
00y4YeHUSI TAKOI YPOBEHD HAIIPSDKEHHOCTH CEHCOPHBIX HATPY30K
YCTaHOBJIEH TOJIBKO I10 IByM II0KA3aTeNIsIM — IUIOTHOCTH MHDOP-
MalMOHHBIX coobieHuit 3a 40 MuH padotsl (3,8 *+ 0,02 6amna),
a TakXKe TUITy M KOJMYECTBY MCIIONb3YEMbBIX B T€YEHHUE ypOKa
cpencts ooyuenus (4,0 £ 0,00 6anna) (Tadam. 2).

OpurnHanbHasi cratbsi

VYBennueHue CEHCOPHbIX Harpy3okK ObLIO CBSI3aHO C HUC-
MOJIb30BaHWEM B OOYUYEHUM TaKUX WH(MOPMAIMOHHO-KOMMY-
HUKAIIMOHHBIX CPEACTB, KaK KOMIIbIOTEP, HOYTOYK, ILJIAHIIET,
cmaptdoH. Mcnonb3oBaHue cMapTdoHa B yUeOHBIX LEJsIX 3a-
MpelIeHo, OOHAKO 10 15,3% yualiuxcs B IIepUOI TPATULIMOH-
Horo ¥ 35,5% ydJamuxcs B IeproI TMCTAHIIMOHHOTO O0yYeHMsT
WCITOJIb30BaIM JaHHOE YCTPOMCTBO (CM. pUCYHOK). Ilpm muc-
TaHIIMOHHON (opMe o0yueHust 75,6% ydaiimxcsl MCIOJIb30Ba-
JIA KOMITBIOTEP, KaXXablii TpeTuit yuanuiics (35,4%) — HOyTOYK.
IIpu TpaguumoHHO# opMe 0OyIeHUS YAETbHBIN BeC yJIaliux-
csl, KOTOpbI€ UCMOJIb30BaIU B O0YYEHUU KOMIBIOTEPHl U HOYT-
Oyku, cocrasisit 12,3—15,6%.

B cBere BHeapenuss ®enepanbHoro mnpoekra «lludposas
1KoJia» B obllee odpa3oBaHrue 0co00e BHUMaHKUE HEOOXOAMMO
YIOEISATh KOHTPOJIO WCIIOJIB30BaHUS WH(MOPMAIITMOHHO-KOM-
MyHUKalMOoHHbIX TexHojoruii (MKT) yyammumucs npu Jro0ObIx
dbopmax oOydeHUS, maxe MPU TPATULIMOHHOW, TOCKOJBKY Y
51,7% y4amuxcsi TPOMOJKUTENbHOCTh ucnonb3oBaHuss MKT
cocrapisieT 1 4 u 6osee B cyTku (Tabia. 3). B mepuon aucraHum-
oHHoro opmaTa obyueHus y 51,0% yyaiimxcst mpoaoKUTENb-
HocTb ucnojb3oBanus MKT cocrasmsia 5—6 u.

B mepuwom OMCTAaHIIMOHHOTO OOYYEeHWS CYIIECTBEHHO
(8 1,9 paza) yBeTMUMINCH SMOIIMOHAbHBIC HATPY3KH, UTO OIpe-
NIeNSITI0Ch BO3pACTaHUEM CTETIEHU OTBETCTBEHHOCTH 3a Pe3yJibTaT
cobcTBeHHOM nesarenbHocT — a0 3,8 + 0,02 6amna (kiacc 3.2),
cTeleHU pucka (opMMPOBaHUSI HETAaTUBHOW CHUTYyallUu —
no 3,5 = 0,01 6anna (knace 3.1), pocToM uKciIa KOH(PIMKTHBIX
CUTyalnii, 00yCIOBICHHBIX YUYeOHOI AeSITEIBHOCTBIO, 3a y4eO-
HbIi neHb — 3,3 + 0,03 6auta (Tabu. 4).

B nepuon mucTaHIIMOHHOTO O0YyYeHUsI MOHOTOHHOCTD y4e0-
HOI paboThI MO OO0ILEH OLleHKE HANIPSKEHHOCTY HE OT/IMYaiach
OT TaKOBOI MpU TPagULIMOHHOM (hopMe OOyUYeHUsI, OHAKO JI0-

Taonuua 4 / Table 4

IToka3aren HANPSZKEHHOCTH SMOIMOHAJIBHBIX HATPY30K YU€OHOI JeATeIbHOCTH NMPH AUCTAHIMOHHOM ¥ TPATUIMOHHOI (hopMax oOydeHust
Indicators of intensity of emotional loads of educational activity in distance and traditional forms of education

Tpamuuuonnoe o0yyenne | JluctanumonHoe odyuenue
KpHTepHH HANPSKERHOCTH Traditional training Distance education
Intensity criteria Kiace KJace
baLmbl HANPSDKEHHOCTH baLtbl HANPSDKEHHOCTH
scores : ] scores : "
intensity class intensity class
CrerneHb OTBETCTBEHHOCTH 32 PE3YJIbTaT COOCTBEHHO NesSITeIbHOCTU 3.5+ 0.05 3.1 3.8+ 0.02* 3.2

The degree of responsibility for the result of their own activities

CrerneHb pycka (hopMUPOBAHUSI HETATUBHON CUTyallU 1.3+ 0.02 1 3.5+0.01* 3.1
The degree of risk for the formation of a negative situation

CrerneHb OTBETCTBEHHOCTH ITPY (POPMUPOBAHMUU HETAaTUBHOM cuTyauuu 1t apyrux aui 1.0 £ 0.02 1 2.1 £0.03* 2
The degree of responsibility for the formation of a negative situation for other persons

Yuics1o KOHMIMKTHBIX CUTYaLMiA, 00YCIOBIEHHBIX YUEOHOI NesITeTbHOCTHIO, 32 yueOHbIi JeHb 1.0 £ 0.02 1 3.3+0.03* 3.1
The number of conflict situations caused by educational activities during the school day

CymmapHast otieHka / Total score 1.7£0.05 2 3.2+ 0.02* 3.1

Tao6numa 5 / Table 5

IToka3aTe/n MOHOTOHHOCTH Y4eOHOIi eI TeTbHOCTH NP AUCTAHIMOHHON U TPATMIMOHHOI opmax o0ydeHust
Indicators of monotony of educational activity in distance and traditional forms of education

Tpamuumonnoe odyyenne JuctaHuuonHoe 00yyeHue
Kpurepun nanpszkénnoctu Traditional training Distance education
Intensity criteria GAlNBl  |KIACC HANPSDKEHHOCTH|  OALTBI  |KJIACC HANPDKEHHOCTH
scores intensity class scores intensity class
Yucito 251eMEHTOB, HEOOXOAMMBIX JIJIST peaii3alliy TPOCTOT0 3aIaHusT 3.7+0.05 3.2 3.6 £0.03 3.2
The number of elements required to implement a simple task
ITponomkuTebHOCTD (B CEKYHIAX) BBHITTOJTHEHUS TTPOCTBIX 3aIaHUI 3.6 £0.04 3.1 3.4+0.02* 3.1
Duration (in seconds) of simple tasks
BpeMst akTMBHBIX neiicTBuil (% BpeMenn) / Time of active actions (% of time) 3.8 £ 0.05 3.2 3.9+ 0.03* 3.2
MOHOTOHHOCTb y4eOHOI 06CTaHOBKH (% BpeMeHM) 3.3+£0.02 3.1 3.8 +£0.02* 3.2
Monotony of the learning environment (% of the time)
CymMmapHas onieHka / Total score 3.6 £0.03 3.2 3.7+0.03 3.2
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Ta6nuua 6 / Table 6

IToka3zaTenn pekuMa y4eOHOU PAOOTHI PH TUCTAHIMOHHOM 1 TPAAMIIMOHHOM (popMax o0ydeHus
Indicators of the mode of educational work with distance and traditional forms of education

Kpurepun HanpsoKE€HHOCTH

JlucrannuonHoe 00yueHne
Distance education

TpanumonHoe 00y4eHue
Traditional training

Intensity criteria Oaml KJTACcC HANPSKEHHOCTH | 0ALTBI  |KIACC HANPSDKEHHOCTH
scores intensity class scores intensity class

dakTryeckas MpOIOJIKUTEILHOCTh Y4€OHOIO BpEMEHH C YYETOM BCEX 3.6 £0.02 3.2 3.9+ 0.03* 3.2
BUIOB J€SITEIbHOCTU
The actual duration of the study time, taking into account all types of activities
CmeHHoCTb 3aHATH# / Shift study 1.8 £0.06 2 1.5+ 0.01 1
Hanuuue pernaMeHTUPOBAHHBIX NTEPEPBIBOB U UX MPOJOLKUTENbHOCTE 3.5 £ 0.05 3.1 3.8+ 0.01* 3.2
Availability of regulated breaks and their duration
CymmapHasi ouieHka / Total score 2.9+0.02 1 3.1 +£0.03* 3.1

CTOBEPHO BhIlIe (Ha 26,3%) ObUIM IMOKa3aTeIn, XapaKTepU3ylo-
IIME COKpallleHhe BPEMEHU aKTHMBHBIX meiicTBuit: 3,6 £ 0,04 u
3,410,02 6anna coorBetcTBeHHO (p < 0,05). Takke nocrosep-
HO Bo3pocia (Ha 13,2%) MOHOTOHHOCTb y4eOHOW O0OCTaHOB-
ku: 3,3 = 0,02 u 3,8 = 0,02 6amna coorBeTcTBeHHO (p < 0,05)
(Tabx. 5).

Hanpstk€HHOCTh pexXuMa paboThl B IMEPUOJ AUCTaHIU-
OHHOTro O0y4YeHMUsI TOCTOBepHO yBeauuumnach (¢ 2,9 + 0,02 no
3,1 £ 0,03 6amra; p < 0,05) 3a cuét cokpalleHUsT KOJTUIECTBA
1 TPOIOIKUTEIbHOCTU PErIAaMEHTUPOBAHHBIX TMEPEPHIBOB Ha
7,8% (tabm. 6).

Oocyxkaenue

[MonyyeHHBle OaHHBIE IMTOATBEPXKIAIOT HEOOXOTUMOCThH CO-
OJIIONEHUST TUTMEHUYECKUX HOPMATHMBOB, PEIIaMEHTHUPYIOIINX
OOIIYI0 CYTOYHYIO TPONOJIKUTEILHOCTh MCITOJIb30BAHMSI WH-
(hopMaIIMOHHO-KOMMYHHMKAITMOHHBIX CPEACTB (Ha ypoKaxX U BO
BHEYPOUYHOE BpeMsl), a TaKKe HeOOXOAMMOCTb KOHTPOJISI UX UC-
MOJIb30BaHus yyamumucs [12].

[TockonbKy TMTHEHUYECKYI0 6€30MacHOCTh YYeOHOTO Tpo-
mecca OIpPENesSIIOT He TOJIBKO pallMOHAJbHO COCTaBJIEHHOE
pacmncaHue, CTpyKTypa YPOKOB, 00bEM yIeOHOI Harpy3Ku, HO
U ypOBEHb MHTEHCUBHOCTU 00y4yeHus [13], KOHTpoIb Hampsi-
XKEHHOCTU YUeOHBIX HAaTPY30K U TPOMUIAKTUKA CPHIBOB TICUXO-
JIOTUYECKON afamnTaluyd B y4eOHOM IIpOliecce OCTAIOTCS BECh-
Ma akTyajJbHbIMU. [lojlydeHHbIE B HACTOSIIEM MCCIEIOBAaHUMU
JIaHHBIC O HATIPSDKEHHOM y4eOHOM eI TeIbHOCTH IIIKOJbHUKOB
HavyaJIbHBIX KJIACCOB COTJIACYIOTCS C pe3yjabTaTaMU IPYTMX UC-
cnenoBateneil [14—15]. DTo cBUAETENbCTBYET O CHOPMUPOBAH-
HOM TpeH[Ie IKOJIBLHOTO 00yUeHUsI, KOTOpoe TpeOyeT BhICOKOIt
YMCTBEHHOI pPabOTOCIMOCOOHOCTU, WHTEHCHUBHOIO YCBOCHUS
nHGOPMALIMK 3a OTPAaHWYCHHBIN TTepHOJ BpEeMEHU B CoUYeTa-
HUM C UCIMOJIb30BaHUEM B YYEOHOM Mpoliecce He TOJbKO Tpa-
ITUIAOHHBIX, HO M IM(MPOBBIX CPeNCTB 00ydeHud [6, 13, 15—17].
B Hacrostee Bpemst 10 30% y4aiiuxcst CYUTAIOT IIKOJIBHYIO Ha-
IPY3KYy CJIMIIKOM BBICOKOM, YTO ONpeaesieT CHUXKEHUE MOTU-
BallMM K OOYYEHUIO Y MOCEIIEHUIO IIKOJIbI. YCYyryoisieTcs ata
npobjeMa U u3MeHeHHeM Ha (hoHe BBICOKOI Y4eOHOI Harpys-
KU TICHXOJIOTMYECKOro KJIMMaTa B INKOJBHBIX KOJIJICKTHBAX:
MOTYT YXYIIIAThCSI B3aMMOOTHOIIIEHUS IETEH M TTOIPOCTKOB C
YUUTEIIMU, OQHOKJIACCHUKaMMU [18]. YMeHbllleHue MHTepeca K
IIKOJIBHOMY OOYYeHMIO M yTpaTa MO3UTUBHOTO HACTPOSI OIpe-
JIEJITIOT COOTBETCTBYIONINE PUCKU, CBSI3AHHBIE C YXyIOIIEHUEM
MCUXUYECKOTO 3I0POBbSl B LIEJIOM M CHMXEHHUEM YPOBHS 00-
el ynoBIeTBOpEHHOCTH XU3HBIO [19—22]. Heobxonmuma pas-
paboTKa MporpaMM MOHUTOPHMHIA, MO3BOJSIONIUX MOJy4aTh B
0011e00pa3oBaTeIbHBIX OPraHU3aIUsIX JaHHbIE 00 YpOBHE He-
TaTUBHBIX dMOIIMOHATLHBIX TIEPEXKMUBAHUI, CBA3aHHBIX C y4eO-
HOW cdepoit, u yrouHeHUs1 ycyryoasiomux ¢akropon. Uccie-
IOBaHUS MOKA3bIBAIOT, YTO YCIOBUS OOYUECHUS U OCOOCHHOCTH
OpraHu3alMu y4eOHOro Iipoliecca B 3HAYMTEIbHOU CTEMEHU
onpeneNsioT 6peMsi pocta 3a60JIeBaeMOCTH JeTe M MOIPOCT-
KOB IIKOJBHOIO Bo3pacra [23—26], yaeIbHOro Beca ICHUX0CO-

MaTHU4YecKoi maroyioruu [27], a Takxke pacnpoCTpaHEHHOCTU
CYMITUAAJIBHOTO 1 MapacyuIMIaTbHOTO TTIOBEIECHUS, B TOM YHC-
JIe CBSI3aHHOTO ¢ UHTepHeToM |28, 29]. OnHol U3 TPUINH, YXYI-
LIAIOLIUX COCTOSIHME 300POBbSI COBPEMEHHBIX ILIKOJIBHUKOB,
SIBJISIETCSI HEOTPAaBIAHHO paHHee W aKTUBHOE BOBJIEUYEHUE pe-
0€HKa BO B3aMMOJIEIICTBUE C AeBaiCOM B yIIepd HOPMaJIbHOMY
oHrtoreHesy [11, 30—34]. UHTeHcuduKalus BHenpeHus «uud-
POBOI1 IKOJIBI» OBIIa 00ycaoBiaeHa maHaemueit COVID-19, ko-
TOpasi, COIIAaCHO OIyOJIMKOBAaHHOMY MpeaBapuTeIbHOMY Opudy
paboueit TPYIITH MEXBETOMCTBEHHOTO ITOCTOSTHHOTO KOMUTETA
M0 TICUXWYECKOMY 3[I0POBBIO U TMICUXOCOLMATBHOM MOIIEepXKKe
B YCJIOBMSIX UPE3BBIYATHON CHUTyallMu, UMEET CYLIECTBEHHOE
BIMSIHME Ha Ticuxuueckoe 3mopoBbe (2020). UpeamepHoe uc-
noab3oBaHue MKT ¢dopmupyer pucku HapylieHusi MOpgho-
dyHKIIMOHaNBHOTO co3peBaHMsl Mo3ra [35—39]. Kak 6b110 no-
Ka3aHO B HACTOSILEM MCCIeA0BaHUM, 10 12,3% yvaiuxcs npu
TPaIUMLIMOHHON (opMe 0O0YYEeHUS] UCIOJIb30BAIM KOMIBIOTED,
a TIpy TUCTAaHIIMOHHOM (hopMe yIneabHBIN Bec TaKNX yICHUKOB
Bo3pacTtai a0 75,6%. DaeKTpOMarHUTHbIE M3JIy4YEeHMSI COBPe-
MEHHBIX KOMITBIOTEPOB B OOJBIIMHCTBE Cy9aeB He TPeBhIIIa-
10T TUTUEHUYECKUX HOPMATUBOB, OJHAKO HEJb3s IIpeHeOperarhb
OIACHOCTBIO BO3IEHCTBUS HA JETCKMIA OPTraHU3M CBEpPXCIa0bIX
3JIEKTPOMArHUTHBIX TOJIeil JTI060TO MUarna3oHa YacToT B CBSI3U
C B3aMMOJAEHCTBUEM U MHTep(EepeHIIMeil ¢ SHIOTeHHBIMU I10-
JISIMUA Y M3MEHEHUSIMA WHGOPMAIlMOHHON 3HAYMMOCTH eCTe-
CTBEHHBIX CUTHAJIOB AJIEKTPOMATHUTHBIX TIOJIEll OKpYyKaloleit
cpelbl U OMOCUCTEMBI.

[MepBUYHBIE TTPOIIECCH B3aUMOIEHCTBUS 3JICKTPOMATrHUTHBIX
MoJiell ¢ OMONIOTUIECKUMH OOBEKTAMU TPUBOMIT K M3MEHEHU-
sIM Ha KJIETOYHOM U OPTaHU3MEHHOM YpOBHsIX. B GosbIIMHCTBE
JINTEPATYPHBIX UCTOYHUKOB OTMEUAETCsI, YTO HEPBHASI CUCTEMa
KaKk Haubosiee UyBCTBUTENbHASI MPAKTUUYECKU K JIIOOOMY BUIY
BO3JIECTBHIT TIEpBOI pearupyeTr Ha 3JIeKTPOMarHUTHBIE TTOJIs, B
TOM YHCJIe Ha ypOBHE McXuKu. Heo6XommmMo oTMETUTB, UTO CO-
BPEMEHHBIE IIKOJIbHUKYA OTHOBPEMEHHO HAXOAATCS O[] BO3AEH-
crerueM DOMIT HU3KoI YacTOThl IpU pabOTe C MEPCOHATbHBIMU
koMmnblorepamu 1 CBY nipu B3auMoaeicTBUM ¢ MOOMJIbLHBIMU
tenedoHamu [7]. OcoObIM TPOPHIBOM B OTEYECTBEHHOM TUTUEHE
CTaJIO BKJTIOYEHNE B TMTMEHWYECKHWE HOPMATWBHI TOKa3aTelieit
MPOJOJIKUTEIBHOCTU UCTIONb30BaHUSI MH(POPMALIMOHHO-KOM-
MYHUKAIIMOHHBIX CpeacTB oOydyeHus [12], omHako i Oajib-
HEWILero perJaMeHTUPOBAHUS WCIIOTb30BAHUS DJIEKTPOHHBIX
CPEINCTB OOYYEHHUsI, COBEPLIEHCTBOBAHUSI HOPMATUBHOI 0a3bl
HeoOxonumo mpoaomkarh uzydyeHue sausiHusg MKT Ha opra-
HU3M JIETEU U TTOAPOCTKOB.

Oczpanuvenus uccaedosanus. ViccienoBanve HanpsokKEHHOCTH
y4eOHOTo TIpoliecca MpU Pa3IudHBIX (opMax oO0ydeHUs ObLIO
OTrpaHUYEHO BBIOOPKO (YUaluecs HayalbHBIX KJIACCOB), UTO HE
TTO3BOJISIET IKCTPATIOIMPOBATh TAaHHBIE Ha OOIIIYI0 COBOKYITHOCTD
yyalmxcsi CpeJHero u crapuiero 3seHa. [IpoBeneHue uccienona-
HMI1 y4eOHOM AesITeIbHOCTA Ha ypOKaX MaTeMaTUKKU W PYCCKOTO
SI3BIKA MOTJIO TT0Ka3aTh 0oJiee BBHICOKYIO HAIPSIKEHHOCTD y4e0-
HOTO Tpoliecca, MOCKOJbKY JaHHbIE YYeOHbIe MPEIMEThl UMEIOT
TTOBBIIIIEHHYIO CJIOKHOCTD.
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3akiouenune

Ilpn nmucraHUMOHHONM ¢opMe OOydeHMsS] HANpPSLKEHHOCTh
y4eOHOTO Mpoliecca y yyalluxcs HayajdbHbIX KJIACCOB YBEIUYM-
Bajiach Ha 14,7% 3a cuér pocra Ha 8,3% WHTEJUIEKTYalIbHBIX, Ha
11,1% ceHcopHbix, Ha 46,8% 3MOLIMOHAIBHBIX HATPY30K, 8 TAKXE
Ha 6,4% 3a cu€T yBenMYeHUsS] (HAaKTUIECKOU IPOMOJIKUTEIBHO-
CTU Y4eOHOU NesITeIbHOCTYA NPY COKPALIEHUM Yucia U TPOJIOJ-

OpurnHanbHasi cratbsi

JKUTEJIbHOCTU PEIAMEHTUPOBAHHBIX IE€PEPHIBOB. YBEJIMUYEHUE
CEHCOPHBIX Harpy3ok o0ycyioBieHo ucrnonb3oBaHueM UKT npu
JNUCTAHLIMOHHOM (hopMe o0ydyeHust. OcoOyl0 TPEeBOTY BHI3BIBAIOT
JMAaHHBIE O TOCTATOYHO BHICOKOM YPOBHE MCTIOB30BAaHUS yJalllv-
MHCS CMapT(OHOB KaK ITPY TUCTAHIIMOHHOM, TaK U IPY TPATULIA-
oHHOM oOy4eHuu (15,3—35,5% cnydaeB), MPUTOM YTO CAHUTAp-
HBIM 3aKOHOJATEILCTBOM IIPUMEHEHE B Y96OHOM MPOLIECCE ITUX
MHGOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX CPEICTB 3aIlPeIleHO.
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