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[TO3APABASIEM
AAEKCAHAPA IOPLEBUUA YBAPOBA
C IOBUAEEM!

30 aneapsa 2023 zoda ucnoanunocsy 80 rem
doxmopy nedazozuueckux Hayk, npogeccopy,
Yleny pedaKyuOHHOI KONLNLeZUU HYPHALA
«HAngopmamurxa u obpasoeanue»,
eedywemy HAYYHOMY COMPYOHUKY
Hucmumyma Kubepremukxu u o6pa3oeamenvbrHoil
unpopmamuru um. A. U. Bepza
Dedepanvrozo uccaredosamenbCcrozo yeLmpa
«HUnpopmamura u ynpasnrenue»
Poccuiickoii akademuu HAYK,
npogeccopy Hncmumyma obpa3oeanus
Hayuonaavrhozo uccaedosamenvCKozo yhueepcumema
«Bbvicwasa wKona 3IKOHOMUKU»
Aanexcandpy IOpvesuuy Yeaposy

Hayuno-nmeaarornueckas AeAaTeAbHOCTh AsekcaHApa FOpbeBuua YBaposa Hauasace B 1968 roay,
KOTAA OH CTaA COTPYAHHMKOM Aaboparopum «KoAmdecTBeHHBIE M MHCTPYMEHTAABHBIE METOABI
AVAAQKTHYECKHX MCCAEAOBaHMI» ceKktopa AuMAakTukn HMHM  o0mero M mIOAMTEXHHUYECKOTO
oopazoBanua AIIH PC®CP, xoropeim pykoBoamA Mmuxama Hwukosaesmu Cxatkus, OyAyrmit
AKaAEMUK, a B TO Bpema uyaeH-KoppecrioHAeHT AITH CCCP. Hayunyro pa6ory Asexcasap FOpreBuu
COBMEIIAA C IIPEIIOAABAHMEM BBIYMCAMTEABHOI MATEMATHKH U IPOrPAMMHPOBAHHA B MOCKOBCKOM
¢pusuxo-maremaruueckoin mkose Ne 165. C 1ex campIx mop HaydHble HHTEpechl AAEKCaHApPaA
FOppeBuua cBA3aHBI C HM3yYEHHEM IIPOOAEM COAEP’KAHUA M METOAOB OOydeHH:A, MCIIOAb30BAHUA
BBIYMCAUTEABHON TEXHUKH B IIEAATOTHYECKHX UCCAEAOBAHHAX U B cpepe oOpa3oBaHus.

ByAayun mavaspHMKOM YnpaBAeHuA MH(POPMATHKHA U IAEKTPOHHO-BBIYMCAUTEABHON TEXHUKH
Munucrepcrsa npocsemnenus CCCP, Aaexcasap HOpseBuu YBapoB CTOsIA y HCTOKOB JKypHaAa
«MIagopmarnka u obOpa3oBanme». B mepBom HOMepe JKypHaAa, BBIMIEAIIEM K HAYAAY
1986/1987 yuebGHOro roaa, 6s1aa onybAaukoBana ero crarbsa «)BM nHa mytu B mxoay». 1 no ceii AeHb
AnexcasAp FOpbpeBud — OAMH U3 IIOCTOAHHBIX AaBTOPOB >KypHaAa. Ero MHOrouncaesnnsie myGAuKanmum
Ha crpanunax MH®O, noceameHHbIe BHEAPEHHIO KOMIIBIOTEPOB B 00pa3oBaHue, HH(POPMATA3 AU
IIIKOABI, Pa3BUTHIO Kypca HH(QOPMATHKH, BCETAQ BBI3ZBIBAIOT Y)KUBOM OTKAMK Y UHTATEACH.

Anexcasap FOpseBuu YBapoB — HpHU3HAHHBINA aBTOPHTET B 00AacTH IU(POBOro 0GHOBACHHA
o0pa3oBaHUA, IEAATOTHYECKOTO AM3AiHA U COAep KaHusA oOpaszoBanuAa. OH aBTOP M COABTOP IOUTH
TPeXcoT paboT, BKAIOUAA OOAEE IIOAYTOPA AECATKOB KHHT. Ero crarbm Ha CTpaHHIIaX HAIIIEr0 YKyPHAAA,
KOTOpPbI€ ONYOAMKOBAHBI 324 IIPOIIEAIIME TPH AECATHAETHA, BCECTOPOHHE M IIOAHO OTPAXKAIOT
MCTOPHUIO IPOHUKHOBEHNA ITU(PPOBBIX TEXHOAOTHIH B OT€UYECTBEHHOE 00pa3oBaHMe.

Peaxoaserua u peaaknusa >xypHasa «MHpopmaruka u 06pazoBaHne» IO3APABAAIOT AAEKCAHAPA
FOppeBuua ¢ 100mA€EM M JKEAAFOT AAABHEWINHNX YCIIEXOB B €r0 BAXKHEHIIIEH A€ATEABHOCTH Ha 0Aaro
oOpasoBanua. ZKAeM HOBBIX MCCAEAOBAHMI U MyOAUKAIIMIA, KOTOPBIE BCErAa C OOABIINM MHTEPECOM
BCTPEYAIOT PA0OTHUKH IIIKOABI ¥ IIEAATOTUYECKON HAYKH.

C.TI'.I'puzopwves,

2naeénwvLil pedaxmop swyprana «Hngpopmamura u obpasosanuer,
unen-koppecnondenm Poccuiickou axademuu o6 pa3oeanus,
00KmMoOp mexnu4ieckux HayK, npogeccop

Pedrxonnezua u pedarxyus scyprana «Hngopmamura u o6pasosanuer»
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Annomayusn

ITpoHVKHOBEeHNE BBIYUCIUTEILHON TeXHUKHU B 00I[e00pa3oBaTeJIbHYIO IIIKOJY B HAIllell cTpaHe HavaJIOCh 0oJiee IIOJIyBeKa Hasal.
Cpenu Tex, KTO HaUUHAJ paboTy B obsiacTu 11udpPoBOTro 00HOBJIEHU I 00pa3oBaHUsd, 061 u Asekcaunap IOpbeBud YBapoB, CErogHA — JTOK-
TOp HeZaroruuecKux Hayk, npodeccop MucTuTyTa 06pasoBanusd HamuoHaibHOI0 NCCIEL0BATEILCKOTO YHUBepcuTeTa « Bricias mkoza
9KOHOMUKMU » , BEAYIIINI HAYUHBIN COTPYAHUK VHCTUTYTA KNOEPHETUKY 1 00pasoBaTenbHOil mHpopMaTuku uM. A. V. Bepra @enepaiis-
HOTO HCCJeA0BaTeJbCKOro IeHTpa « MHpopMaTuKa u ynpasiaeHue» Poccuiickoi akageMuu HayK, Jaypeat npemuu IIpaButesnsbctBa PD
B 00s1acTu 0O6pasoBaHUsA, MHOTOJIETHUH UJIeH PeJaKIIMOHHOM KoJuiernu xypHaiaa « M udopmaruka u oopasoBanue». A. I0. YBapoB BHec
3HAUUTEJHHBIN BKJIAJ B PA3BUTHE IIIKOJbHON nHPopMaTuKu. Ero opranusaTopcKkas qesiTeIbHOCTb U UCCIeLOBAHUSA BO MHOTOM OIIpe/e-
JIVLJIV PEATBHOCTD U IePCIeKTUBEI M (PPOBU3AIINY OTEUeCTBEHHOM ITKOIbI. Heo0X0anMo IofUepKHY T BAXKHOCTD U HAYUHYIO 3HAUNMOCTD
uccjaegoBaHmuil, BEINOJMHEeHHBIX A. 0. YBapoBhIM.

B ssuBape 2023 roga Anexkcauapy IOpreBuuy ¥YBapoBY UCIOJHUJIOCH BOCEMbAECAT JeT. B 6uorpaduu XopoIio n3BeCTHOrO B HaIllei
cTpaHe U 3a py6esKoM HccIefoBaTe s, KaK B 3epKaJje, OTpaskeHa OJIYBEeKOBas NCTOPUA IN(PPOBOTO OOHOBIEHU S OT€UE€CTBEHHOM IITKOIbL.
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uHPOPMATUKY, MEKIITKOJIbHAS TeJIEKOMMYHUKAIINOHHAS CeTh, OTKPHITas yueOHas apXUTEeKTypa, nudposas TpancdopMaIius UIKoIbl,
reJarorunyecKue TeXHOJOT U, FICCIeI0BATEILCKOE U IPOEKTHOE 00y UeH e, IePCOHATIN3NPOBAHHO-Pe3y IbTATHBHAST OPraHn3aIus 00y YeHUsI.
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Abstract

The penetration of computer technology in general education in our country started more than half a century ago. Alexander
Yurievich Uvarov was among those who started the work in the field of digital renewal of education. Today he is the Doctor of Sci-
ences (Education), Professor at the Institute of Education of the National Research University Higher School of Economics, leading
researcher at the Axel Berg Institute of Cybernetics and Educational Computing of the Federal Research Center “Computer Science and
Control” of the Russian Academy of Sciences, laureate of the RF Government Prize in Education, long-time member of the editorial
board of Informatics and Education journal. A. Yu. Uvarov made a significant contribution to the development of school informatics.
His organizational activities and research largely determined the reality and future prospects for the digitalization of the national
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school. It is necessary to emphasize the importance and scientific significance of the research carried out by A. Yu. Uvarov.

In January 2023, he turned eighty years old. The biography of this researcher, well known in Russia and abroad, reflects, as in
a mirror, the half-century history of the digital renewal of the Russian school.

Keywords: A. Yu. Uvarov, “Informatics and Education” journal, computerization of education, history of school informatics,
interschool telecommunication network, open educational architecture, digital transformation of school, pedagogical technologies,
research and project-based learning, personalized and effective organization of learning.
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1. BBepeHmne”

B 1959 rony akagemuk, agMmupas Axcess IBaHoBUY
Bepr BosriiaBuJI co3maHubIii 110 ero nunuitnatTuee Hayu-
HBI COBET IO KOMILJIEKCHOM mpobieMme « KubepHeTrKa»
Axanemuu mayk CCCP (HCK AH CCCP). 3toT coBer
uMeJI CTaTyC HAYYHOTO0 MHCTUTYTa AKaJgeMuu, HO 10
OXBaTy HAYUYHBIX HANpaBJIEHUII OH OBLI 0OJIbIIIE, YeM
WHCTUTYT, CTAB MECTOM 3aPOKAEHUS HOBBIX MCCJIEL0-
BaHuit u uHctutyToB AH CCCP. Ho storo A. 1. Bepr
pab6oran 3amecturesieMm muHHcTpa 06opousl CCCP
¥ CHITPAJI KJIIOUYEBYIO POJIb B CTAHOBJIEHUHN OTEUECTBEH-
HOU pajMoJIOKAIMU U paanosdaekTponuku. Cosmanue
HCK mozgBeJsio uepTy moJa AUCKYCCHUEN O 3HAUMMOCTU
KHOEPHETUKY U 3JIEKTPOHHO-BBIUNCIUTEILHON TeXHM!-
KU B KU3HHI o0I1ectBa. B Teuenue ciaexayromux 20 jer
Cosert 1o KubepHeTUKe 01 pyKoBoacTBoM A. . Bepra
OBLJI TJIAaBHBIM HAYUYHBIM II€HTPOM, OPTAHU3YIOIIUM UC-
CJIeJOBaHUA 1 Pa3spaboTKU B 00J1aCTH KOEPHETUKH 1 €€
OPUJIOKEHUH B MaciiTabe Bcell CTPaHBbI.

A. . Bepr ObLI cpeau 3aunHATEJIEH ITPOTPAMMUPO-
BaHHOTO O0YYEHUs, KOTOPOE CerofHs sIBJISIETCS COCTAB-
JaroIIe mudpoBoi TpaHchopmarinu oopasosauus. Cra-
HOBsCH B 1964 rony npexacenateaeMm MeXBeJOMCTBEHHO-
o Hay4YHOro coBeTa 1o rpodiieme «[IporpaMMupoBanHOe
obyuenue», A. V1. Bepr XxopoIrio moHUMAaJ, YTO IePexo
KO BCeobII[eMy cpelHeMY 00pa30BaHUIO HEM30e)KHO IIPH-
BOJUT K CHUKEHUIO YPOBHSA MOATOTOBKY BBITYCKHUKOB
00111e00pa30BaTEeIBHOM IITKOJbI. Pacimnpenre HayYHO-
megarornyecKmX MCCIAeNOBaHUM, PA3BUTHE IIPOrpaM-
MHUPOBAHHOTO OOYUYEHUSA C MCIIOJb30BAHUEM CPEJCTB
BBIUUCJIUTEIbHON TEXHUKHU OH PACCMATPUBAJ KaK OJUH
U3 IIyTel perntenusd 9Tou npobdaems [1].

OreuecTBEeHHBIE IEJArOTU IIEPBLIMY B MUPE HAYAU
00y4JaTh IITKOJHbHUKOB IIPOrPAaMMUPOBAHIIO HA 9JI€KTPOH-
HBIX BBIUYMCJINUTEIbHBIX Mamnuaax (9BM). B 1961 roxy
YyUUTEJNb MaTeMaTUKM MOCKOBCKOU IITKOJBI Ne 444

CraTba ny6JIUKyeTCAa ¢ HEOONBIIUME cOKpamieHuamu. Ee
TMOJIHBIN TEKCT, BKJIIOUYAMIINI, B YACTHOCTHU, PACIIUPEH-
HyI0 Oubsimorpaduio U KpaTkue duorpaduuecKkre CupaBKu
o paze xkosuter A. FO. YBaposa, pasmerniexn Ha ctpauure VH-
CTUTYTa KUOEPHETUKU U 00pasoBaTeJbHON MH(POPMATUKN
um. A. U. Bepra: http://berg.institute/staff/uvarov

C. U. IlIBapudyps"~ BLIMTYCTUJI IePBYIO B MUpPe TPYIIILY
CTapIIEeKJIACCHUKOB, KOTOPbIE MOIJIN YCIEITHO BBIIIOJ-
HSATH paboTy IPOrPaMMUCTOB, ITOJYUYNB KBATU(MUKAITUIO
«omepaTop O9BM» (mpuMeuaTeIbHO, UTO CPEAU STUX BbI-
TyCKHUKOB 061 1 AnaTonuii ['eopruesuu KymiaupeHnko,
OJVH M3 aBTOPOB IIEPBOr0 yueOHUKA M0 nHGOPMaTUKE
I 0011eo6pasoBaTenbHOM KO [2]). Bo BTOpOI#I 110-
JoBuHe 1960-X Tog0B KypPCHI II0 BLIYUCIUTETbHOI MaTe-
MaTHKEe U IPOrPaMMUPOBAHUIO CTAIY Y3aKOHEHHOMN HOP-
MO B pU3UKO-MaTeMaTuUeCK1X KJjaccax U IMKoJax [3].
B aToit atmocdepe B kouie 1960-x rogos A. 0. YBapos
IpUIIIe] B IearoruKy KaK UCCJIeOBaTe b U IIeIaror.

2. ABNaLMIOHHbDI MH)XXeHEepP CTAaHOBUTCA
neparorom-nccnegoBsarenem

Anexcauap IOpreBuu YBapos poauicsa 30 suBaps
1943 rona B Kyii6nimese (Camape) B ceMbe pAOOTHUKOB
aBUAIMOHHOIO 3aBO/Ia, KOTOPHII OBIJI SBAKYUPOBAH U3
Mocxksbl B 1941 rogy. B 1946 roxay 3aBom BepHYJICA 13
sBaKyanuu u ObLI pasmereHr mojg MocKBoi, B ropoae
Koctuno (cerogusa sro ropon KoposieB). 3mecsh mpoInin
IeTCTBO U I0HOCTh AJjiekcauapa IOpreBuua. 3aKOHUUB
cpexnuiomo mKosy B 1960 roay, on moctynua B MocKoB-
cKUll aBuanuoHHbIil nHCcTUTYT (MAW) — BenyIiuit By3
IO IOATOTOBKE CIIEIIUAJIMCTOB IJIA a9POKOCMUYECKOH
orpacau B CCCP.

B T0 Bpems 3amHTepecoBaHHBIE CTYAEHTHI IIOCJIE
TPeThero Kypca MOIJIM yYaCTBOBATH B HAYUHO-HCCJIe-
IOBaTeJIbCKUX IIPOEKTaX, KOTOPbIE BBLIMOJHSJINCH HA
radenpax MAU. Anexcauap FOppeBuu BMecTe CO CBOMM
ropapuinem Opuem @PuinnmosudeMm JIYKbAHIIEM O
pykoBoacTBoM mmpodeccopa ITasia @egoposuua Hynape-
Ba 3aHAJICS 3aJaueil aBTOMATU3aI[UNU TPOeKTUPOBAHUSA
TEeXHOJIOTUYECKUX MPOIleccoB. Pe3yabTaThl 3TOM CTY-
IeHYecKoll pa3paboTKU 3aMHTEPECOBAJIU CIIeI[HaJINC-
TOB 1 ObLIU OomTyOJimKoBaHEI [4]. B x0e aTOoTOo mpoeKTa
A. 0. YBapoB 3HAKOMUTCSA C 3aPOKIABITUMUCSA B TO

P

IlIBapioyps Cemen NcaakoBuu (11.11.1918-31.05.1996) —
COBETCKUI memaror, JOKTOD memarormueckux Hayk (1972),
podeccop, WIeH-KOPPECIOHAEHT AKaJeMIH [TeJarornyecKmx
rayk CCCP (1968), naypear npemuu umenu K. I1. YimnuckKo-
ro, 3acuayskeHHsbIit yuureab PCPCP (1962).
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BpeMs paboTaMu B 00JIaCTU MOJEJIHUPOBAHUS PAOOTHI
moara. [TosgHee OH BCIIOMUHAET: «...0yIy4U CTYAEHTOM,
A Hay4mJjcA IporpaMMupoBaTh pabory O9BM. 9to 6b11a
OoJbIlllasd 3JEeKTPOHHAS BBHIUMCIUTEJbHAS MAaIIUHA
B3CM-2M c ontepaTuBHOI maMAThHI0 16 KMI00aHT, BBI-
MOJIHABIIAA HECKOJBKO THICAY OIeparuil B CEKYHAY.
MHe Ka3aJjioCch, UTO 3Ta MAIlIMHA MOJKET CAEJIATh IIOUTH
Bce. BmecTe ¢ moum ToBapuitiem, IOpuem AjekceeBu-
uyeM BarpAHIEBBIM, s IPUAYMBIBAJ CIIOCOOBI OITUCAHUSA
Pas3JINUYHBIX O0BEKTOB C IIOMOIIHIO TBOUUHBIX MATPUIL,
COCTAaBJIAJ TOJIOBOJIOMHBIE ITUKJIBI U C MHTEPECOM TIPU-
CAYIINBAJICA K UJee, C KOTOPOIl HOCUJIUCH TOTa MOU
yuuTesisi. 9TO Oblja HAeA IPOrpaMMUPOBAHHOIO 00Y-
yeHUA» [5].

B cepenune 1960-x romos msydeHue mpobdaeM MO-
IeJUPOBaHUSA PAa0OTHI MO3Ta YeJIOBEKAa IIPU PeIlleHuun
UM 3a7aY TOJbKO HAUMHAJOCH, U 9Ta HOBas 00JIacTh
yeaekJia A. 0. ¥YBaposa. Ilocie okonuanus MAUW ou
mo 3ampocy akagemMuka A. . Bepra O0bL1 pacupeneier
Ha paboTy B JabopaTopuio MHPOPMAIIMOHHBIX IPO-
I[eCCOB T'OJIOBHOTO Mo3ra Kadeaphl BhICIIE HEepPBHOM
IesATeIbHOCTHU 0M0JI0TO-TTIouBeHHOTO (harkyabTeTra MI'Y,
rle y4acTBOBAJI B UBYUYEHUN PEIlleHNUd 3a7ay TUJI0TaMu
B 9KCTpPeMaJbHBIX cuTyanuax [6, 7]. [Icuxosoro-gpusuo-
JIOTUYECKVEe UCCJIeJOBAHU A TOKA3bIBAJIN, UTO OCOOEHHO-
cTu 00yuyeHUA onepaTopoB OBM cyIiecTBEHHO BIUSAIOT
HAa pellleHre UMY Pa3JINYHbIX 3aa4. KoHCyJIbTaHTOM 110
aTuM Bompocam ctasi M. Y. JIorBuHOB", KOTOPLIil BB
A. IO. YBapoBa B MUp IIeIAaTOTUKHU U IIeIaroruuecKoi
ncuxojoruu. V1. Y. JIOrBUHOB mTOAAeP:KUBAJI TeCHBIE
cBasu c 1. B. OnpkoruHbIM, B. B. J1aBBIIOBBIM 1 X KOJI-
JeraMu us JiabopaTOPUU ICUXOJOTUH MJIAIIIETO IITKOJIb-
Huka HayuyHo-1ccie[oBaTeIbCKOTO MHCTUTYTA 0O0IIeit
¥ [IeJarornyecKoi ICUX0JIoruu AKageMuu regarorunye-
ckux HayK CCCP (AITH CCCP). 3HaroMcTBO ¢ paboramu
aTO# Jaboparopum, KaKk U ¢ paboTaMu COTPYAHUKOB
cekTopa gunakTuku HVU o611ero u moauTeX HU4eCcKoro
obpasoBanusa AIIH PCPCP, jerso B 0CHOBY HayYHBIX
npexacrasiaenuiit A. IO. YBapoBa o memaroruuecKom
npoiiecce. C Tex Imop Hay4YHbIe MHTEpPechl AJleKcaHapa
IOpreBuua crajiu HaBcerja CBA3aHBI C UBYUEHUEM
npobjeM coIep:KaHuA U METOHOB 00yUYeHUs, IIpodiem
pasBuUTHA pebeHKa, MCI0Jb30BAHUA BHIUNCIUTEIbHOMN
TeXHUKHU B MEJaroruyecKuX MCCJIeNOBaHUAX u chepe
o0pasoBaHUs.

3. B Akagemuu negarornyeckux Hayk CCCP

Hauasgrieecs B 60-e oAbl IPOIIJIOro BeKa IPOHUKHO-
BEHME BBIUNCIUTEJIbHON TeXHUKU U ITUMPOBBIX TEXHO-
JIOTH B 0OpasoBaHMe (CEeroHs 9TOT IIPOILECC HAa3hIBAIOT
u@dpPOBLIM O0HOBJIEHHEM 00pa3oBaHUA) He MOTJIO He
3aTPOHYTH U MEJaroruuecKyio HayKy. 3aech IILJIN 3Ha-
YHTEeIbHbIE U3MEHEHUS B CBSA3H C IIPe00pPa30BaHUEM CO3-
nauuoil B 1943 rony AxkageMuu mmegaroruyecKux HayK
PC®CP B Akagemuto negarorundeckux Hayk CCCP mpu

JlorsuuoB Urops Mocudosuy (15.08.1933-12.03.2014) —
COBETCKUI M POCCUUCKUHN IMeJaror, JOKTOP IeJarornyecKmux
HaYK, YWIeH-KoppecnoHaeHT PoccuiicKkoil akagemMuu o6paso-
BaHUA.

Munucrepcrse npocserienus CCCP (Muunpoce CCCP).
TosnoBHBIM HHCTHUTYTOM AKaeMuu B TO BpeMs 6611 HU
00IIIero U MOJUTEXHUYECKOTO 00pa3oBatHmus, Ilie UJIeH-
roppecnoHgeHT AITH Muxann HukomaeBuu CKaTKuUH
PYKOBOAUJ CEKTOPOM JUIAAKTUKU. B 3TOM ceKTOope
B 1968 roxy 6nl1a cosmaHa JabopaTopus KOJIUUECTBEH-
HBIX U MHCTPYMEHTAJBbHBIX METOJOB AUIaKTUUECKUX
uccienoBanuii moxa pyxkoBoactsom M. U. JlorBuHOBA.
OnHUM U3 IePBbIX COTPYIHUKOB 9TO J1a00paTOPUU CTA
A. 0. YBapos.

IlepBble camocToATeIbHBIE PAOOTHI AJleKcaHapa
IOpreBuua Kak megarora-mccJjenoBaTesisi ObIJIN I10-
CBSINEHBI aHAJIN3Y IEePCIIeKTUB HUCHOJb30Bauus OBM
BoOpaszoBanuu [8, 9], UHCTPYMEHTAIbHBIM METOAM II€-
marormuecKkux uccaegopanuii [10], Teopuu mocTpoeHU A
yuebubIx nporpamm [11, 12]. O morUMAaJ, 4TO Teope-
TUYECKUe UCCJIeI0OBAHUS U MPAaKTUUECKHe paspaboTKu
B o0JacTy 00pasoBaHUSA AOJIJKHBI OMUPATHCS, CPeau
IpoYero, Ha JUYHBIN ONBIT O0YUYEeHUS ITKOJbHUKOB.
ITosTomy A. IO. YBaposB cTaJj coBMeIaTh padoTy B Jja-
GopaTopuu ¢ paboTOl IpernosaBaTeJaeM BbIUNCIUTEIb-
HOM MaTeMaTUKHU U IIPOrPAaMMUPOBAHUSA B MOCKOBCKOM
mikojsie Ne 165 ¢ pusuKo-MmaTeMaTUYeCKUM YKJIOHOM.
9Ta mKoJa 6bl1a oTKphiTa B 1969 roay B paiione HOBO-
cTpoek Ha yJ. PecTuBaabHOI, 51. 31ech pacmosiarajiuch
COTPYAHUKU JjabopaTopuu m o60pyJOBaHUE AJIA IPO-
BelleHUA MHCTPYMEHTAJbHBIX HUCCIeNoBaHUI. Biaro-
napsa npy.keckum cBasam A. FO. Yeaposa B AITH CCCP
J1abopaTopuu yAaJoCh MOJYUYUTh U YCTAHOBUTH B 9TOU
mikoge OBM «MuHCK-2» aJ1d IIPOBeIeHUs Iegaroruye-
CKUX 9KCIIEDUMEHTOB.

B xoxe peopranusamuu AITH PCOCP cexrTop mu-
IaKTUKU cTaJ oTaenoM aumaktukyu B HUW obireii me-
maroruxku AITH CCCP, rae B 1971 roay y4YeHEbIiA COBET
npucyauia A. 10. YBapoBy yueHYIO CTeIIeHb KaHAUAATa
megaroruuyecKmx HAyK IO cleluajbHocTu «Teopus
U UCTOPUSA MeJaroTuKu» 3a AUCCePTAI[MOHHOE UCCIe10-
BaHue Ha TeMy « IHpOopMaIMOHHOE MOAEINPOBaHIe KaK
MeTOJ AUAAKTUUECKUX UCCIeJOBAHU» .

B 1970-e roabl B cTpale BO3HUKJIO MOIITHOE TEUEHUE
o rcnoJib3oBaHuo OBM 1151 co3aHMst aBTOMATU3UPO-
BaHHBIX cucteM ynpasieHusa (ACY) Bo Bcex oTpacasax
HapogHoro XoadAicTBa. Jlaboparopusa . U. Jlorsu-
HOBa ObLiIa Ipeo6pal3oBaHa B OTAEJ, 3aHUMAIOIIUNCA
npobsematukoii ACY, o6paboTkoii 06pasoBaTeIbHOMI
CTATHUCTUKH, IJIAHUPOBAHUEM UNCJIEHHOCTH YUAIIIUXCA
o011e006pa3oBaTeILHOM IITKOJILI 1 T. 1. Ha 6ase sToro or-
nmesia B 1975 rogy ObLT CO3MaH BEIUYMCINTEIbLHBIN I[EHTP
AITH u Munnpoca CCCP, ocHallieHHbI COBPEeMEeHHBIMU
9BM. IlosaHee 1eHTP CTaJ OAHOI U3 cTPYKTYp MHCTH-
ryra ncuxoyoruu AITH CCCP, KOTOPBIM PYKOBOIMII
akanemuk B. B. IlaBbinoB.

Hewnsb6e:xHOCTh TPOHUKHOBEHUA KOMIBIOTEPHOU
TeXHUKH B 00pasoBaHue OblIa yoeJUTeILHO IIOATBePIK-
JleHa B XO/le UCCJeLOBAaHUN IO MPOTHO3UPOBAHUIO Pas-
BUTUS COBETCKOI IITKOJIBI, B KOTOPBIX Y BapPOB IIPUHUMAJ
akTuBHOe yuactue [13, 14]. OgHaxko mporpaMmMa mpume-
HEHUS OIePesKaroNnX IMeJarornyecKnux nccjaeqoBauunit
B 9TOH 006JiacTu, KOTOpyo B 1978 roay BBILABUHYJ Ha
obmrem cobpaunuu AITH CCCP pykoBoauTe b mpoeKTa
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«IIIroaa 2000 roga» akagemux M. H. CkaTkuH, He
BCTPETHUJIA IOHUMAaHUS.

B 1978-1979 romax A. I0. YBapoB pabGoraeT co-
BeTHUKOM B MuHUCTepcTBe 0O6pasoBanus Pecmy0inKu
Ky6a, uTo oGoraiaer ero megaroruuecKuii Kpyrosop
¥ JKUSHEHHBIN ONBIT 3a IPeeaMi COBETCKOM IITKOJIBI
[15]. Bepuysiuck ¢ Kyon:, Anekcauap IOpbeBuu cra-
HOBUTCS COTPYAHUKOM BeruucaurenbHoro rearpa AITH
u Munmpoca CCCP, koTopblii QyHKIITMOHUPYET KaK OTHeJI
Nucruryra nmcuxosmoruu AITH CCCP. Pa6ors A. 1O. YBa-
poBa, cosmanusbie Ha pyoe:ke 1980-x romos, 0XBAaTHLIBAIOT
CIIeKTPp IIpobJiieM 1 poBoit TpaHchopMaluy oopasoBa-
HUS, BKJIIOUAA aHAJIUS IOTeHI[AIa KOMITBIOTEPHOTO Te-
CTUPOBAHUS JIJI ITIOBBINIEHUA PE3YIBTaTUBHOCTH PAGOTHI
miKoJbI [16—18], BHeApPeHU A 1 PA3BBUTUSA aBTOMATUSUPO-
BaHHBIX WH(GOPMAIIMOHHBIX cucTeM [19].

4. OpraHusaTop KOmMMnbloTepusauum
o6pa3oBaHNA B Hallen CTpaHe

B maprte 1985 roga monuTuueckue Juaepbl HaIleil
CTPaHbI OCO3HAJIU MPOUCXOAAINNE B MUPE IePEeMeHbI.
B pamMKax cTpaTeruu yCKOpPeHUSA COIUAJIbLHO-9KOHO-
MHYECKOT'0 pa3BUTHUA ObLI0 NpuHATO IlocTaHoBIIeHUE
«O mepax 1o obecrieueHr 0 KOMIIbIOTEPHO I'PaAMOTHOCTH
yUaiiuxcs U IIUPOKOT0 BHEAPEHUA 9JIeKTPOHHO-BBI-
YMCIUTENbHON TeXHUKHU B y4eOHBIH mpoiecc» . OHO
3aIyCTUJIO TIPoIiece I POBOTO OOHOBJIEHUSA MaCCOBOM
mkoJabl (A. FO. YBapoB mpeaioKuJ UCI0Jb30BaTh
KOHIEeNT «IudpoBoe OOHOBJIEHNE 00PA30OBaAHUA» AJISA
ONMMCaHUsA HAYABIIUXCA 0oJiee MOJIyBeKa HasaJ U IPo-
JOJIXKATOIIMXCS CeTOHS MHOTO9TAITHBIX , HAPACTAOIIX
U3MeHeHUH B paboTe IITKOJbI, CTUMYJOM OIS KOTOPBIX
caysKaT ObICTPO pasBUBaroIiecs (G POBLIE TEXHOJIOTHUHN
[20]). B pamkrax BeimosiHeHus sToro IlocranoBienusa
BMae 1985 roma B Munmnipoce CCCP 6561710 co31aHO YIIpas-
JeHre NHQPOPMATUKU U 3JIEKTPOHHO-BBIUYNCIUTEIbHOMI
TeXHUKU, 1 Anexcauap IOpbeBuu ObLI Ha3HAUYEH €ro
HauaJabHUKOM. Ha sTom arame 6uorpadpuu A. FO. VBa-
poBa oKasajauch BoCTPeOOBaHbBI 1 €TI0 TeXHUYecKoe 00-
pasoBaHMe, 1 MHOTOJIETHEE yUacTHue B MEePOIIPUATUIX
110 (P POBOMY OOHOBJIEHUIO IITKOJIBI, ¥ OMBIT, IIOJIyYeH-
HBIN B X0/ie paboThl yUUTEJIEM, M XOPOIllee 3HAKOMCTBO
C IEepPCIeKTUBHBIMU IICUXOJIOTO-IIeIarOrnueCKIMU KC-
cJIeIoBaHUSIMU, U IPYsKOa ¢ HOBaTOpamMu 00pa3oBaHUA
B CCCP. Ou KypupyeTr paspaboTKy OTeUeCTBEHHBIX
KOMITBIOTEPOB IJIsI KAOMHETOB BRIUNCIUTEIbHO TeXHU-
KU B IITKOJIaX, paspadaTbiBaeT MPOrpaMMbl 1 KOHTPOJIH-
PYeT IOMOJHUTEIbHYIO IOATOTOBKY yUuUTe el B 061acT
KOMITBIOTE€PHOM rPaMOTHOCTH, BBICTYIIaeT 3aKA3UNKOM
IPOOHOTO YyUueOHMKA II0 00II[e00pa3oBaTeIbHOMY KYypCy

*  Tlocranosmenue ITK KIICC u Coemuna CCCP or 28.03.1985
Ne 271 «O mepax 1Mo 06ecrieyeHI0 KOMIIBIOTEPHOM I'PAMOTHO-
CTU yYAIIUXCSA CPeAHUX YUeOHBIX 3aBeIeHU U IIIUPOKOT0 BHE-
APEHUS dJIEKTPOHHO-BBIYNCIUTEILHON TEXHUKU B YUEOHBIH
mporiece» . Bonpocwt o6paszosanus. 2005;(3):341-346. https://
cyberleninka.ru/article/n/postanovlenie-ot-28-marta-
1985-g-271-0-merah-po-obespecheniyu-kompyuternoy-
gramotnosti-uchaschihsya-srednih-uchebnyh-zavedeniy-i-
shirokogo/viewer

«OCcHOBBI UHPOPMATUKY U BBIYUCIUTETHHOM TEXHUK M »
IJISI yIaIlUuXCcs CTapIlei IMKoJabI. IlepBhIii oTeuecTBeH-
HBIN yUeOHUK 10 nH(pOpPMAaTHUKeE, CO3TaHHBIA B PEKOP/-
HbIE CPOKU KoJIIeKTuBOM akagemuka A. I1. Epmrosa[2],
ObLJI ODUEHTUPOBAH HA Pa3BUTHUE MaTeMaTHUUYECKOTO
U aJITOPUTMHUYECKOTO MBINIJEHUA YyUANUXCA JarKe
B TeX IIKO0JIaX, I'/le He ObLII0O KOMIILIOTEPOB. ABTOpaMU
nepBoro yuebHuKa mo nH(pOPMaTUKe CTAIU BeAyIlue
oTeuecTBeHHbIe crertuaaucTsl (momumo A. I1. Epimiosa,
ato A. I'. Kymraupeuko, I'. B. Jlebenes, A. JI. Cemenos,
A. X. IlTeus), 3a miiedaMu KOTOPBIX ObIJI OOJIBIIION OIIBIT:

e HAYYHBIX U OIPUKJIATHBIX Pa3paboTOK B BBICIIIEIT

IIKOJIe, THCTUTYTaX ¥ BBIYUCIUTEIbHBIX IEHTPaX
PAH;

e 00yuYeHUs MIKOJbHUKOB U CTYJEHTOB MaTeMaTHuKe

¥ IPOTPaMMUPOBAHUIO;

e IIPOBEJEHUA MaTeMaTUYEeCKUX OJMMIIUA 1 Opra-

HUBAIUU JeTCKUX KOMIIbIOTEPHBIX Jlarepeii.

A. 0. ¥YBapoB, KaK u aBTOPHI IIEPBOT0 YUeOHUKA,
XOPOIIIO TTOHUMAJI: OBJajJeBas IprueMaMu CO3JAaHUSA
3aKOHUYEHHBIX KOMITLIOTEPHBIX IIPOTPAMM, JeTH OCBAK-
BAIOT HOBBIE MBICJIUTEbHbBIE OIIEPAIY, HOBBIN B3TJIAL
Ha OKPYKAIIUHA UX MUDP. Y HUX QOPMUPYIOTCS HABBI-
KU IIJJAaHUPOBAHUA PAOOTHI MCIIOJHUTEJEl, IPUBBIUKA
K TOYHOMY U IIOJIHOMY ONMCAHUIO DTUX JE€UCTBUH,
IpejACTaBJIeHNE O CIIOCO0aX aHaJM3a CUCTEM U HABBIKU
TAaKOT0o aHaju3a. B pea3yjbTaTe IIKOJbHBINA YUEOHUK
BOOpas B cebsA camMble IIepeaoBbie B TO BpeMs UIEU U3
00JI1aCTU CTPYKTYPHOT'0 1 00 BEKTHOT'0O IIPOrpaMMUPOBa-
HUS, 8 UCTI0JIb30BaHHAS B HEM METOANKA (hOPMUPOBAHUSA
AJITOPUTMHUUECKOTO MBIIILJIEHUA IITKOJIBHUKOB, KOTOpas
OCHOBaHAa HA PEeIeHUN BO3PACTAIOIIUX II0 CJIO0KHOCTU
3ajJlau, OCTAaeTCs BOCTPEOOBAHHOM 1 CEeTOTHS.

Bynyuu HavanpHEUKOM YupaBieHUsa nHGOPMATUKI
U 9JIEKTPOHHO-BBIUNCIUTEILHON TeXHUKYU nTpu MuH-
npoce CCCP, A. 0. ¥YBapoB JUYHO KYypHUPOBAJ paspa-
GOTKY OTEUYEeCTBEHHBIX KOMIIBIOTEPOB AJIA IIKOJbHBIX
KaOWHEeTOB BBIUYUCJIUTENIbHON TEXHUKMU, YyU4acTBOBAJ
B FOCYapPCTBEHHBIX UCIBITAHUSAX OMBITHBIX 00Pa3IloB.
Ero BzaumoeiicTBre ¢ paspaboTUNKaMU U ITPOU3BOUTE-
JISIMY TTKOJIbHBIX DBM 0b1710 HarpaBJIeHO HA TIOBBIIIIEHE
HaJIe’KHOCTY ¥ KAa4eCTBa IIePBOT'0 COBETCKOT'O CEPUITHOTO
IIEPCOHAJIILHOT'O KOMITBIOTEDPA « ATaT» ¥ II0CJIELOBABIINX
3a HUM y4eOHBIX KOMObIOTepPOB «KopBeT», «IeKTpo-
auka MC 0511» (YKHII), a Tak:ke 1ieji0oro cemelicTsa
6b1TOBBIX KoMObioTepoB BK-0010, KoTOophIe cTaIu I10-
CTyIIaTh B yueOHbIe 3aBeaenusd B KoHIle 1980-x romos.

B 1986-1987 romax 6bli1a IpoBeeHa 3aKyIIKa mep-
COHAJILHBIX KOMITbIOTEPOB hupMbl Yamaha ¢ onmeparu-
ouHoit cucremoit MSX. ITo mauniuatuse A. 0. YBaposa
KOMIBIOTEPHBIE KJIACCHI Ha 0as3e 9TUX KOMIBIOTEPOB
OBLIN YCTAHOBJEHBI BO BCEX IEAATOTUUYECKUX By3ax
CCCP pjisa moAroTOBKM OYyIYINUX IEZAroroB, a TaKyKe
B HECKOJBbKHUX MECSATKAX MHHOBAIIMOHHBIX IITKOJ, T'Ie
HaKaNJAWBaJCs ONBIT UX WCIIOJb30BAHUSA B YUeOHOM
nporiecce. He6GobIltoe KOJIUUECTBO KOMIIBIOTEPOB
ob110 epenano B unctutyTsel AITH CCCP u AH CCCP
IJs paspaboTKU MPOTrPAMMHBIX CPEACTB IOAIePKKHI
yduebHOTO mpoliecca. st TUX KOMIILIOTEPOB I'PYIIIIOHN
A. T. Kymaupeuko ua MI'Y npu mogaep:kKe akamie-
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muka E. II. Benruxosa 6b11u paszpaboTaHbl OpuCHBIE
MIPUJIOKEHUS U cpefia AJid 00yueHuss nHPOpMaTUKe —
«E-mpakTurymM». 9TU OPUJIOKEHUA MOAJEPKUBAIN
nmpemnogaBanue HHPOPMATUKHU 10 HOBOMY YUEeOHUKY,
a pa3BuTHe YU4eOHBIX KOMIIBIOTEPHBIX CPEJi Ha X OCHOBE
IIPOJI0JIZKaeTCA U cerofHsA. B pe3yabraTe npopbiBa, CO-
BepiieHHOTO 3a Tpu roga, CCCP BpIles1 B YMCJI0 MUPO-
BBIX JINJIEPOB II0 UCII0JIb30BAHNIO KOMIIBIOTEPOB B O0IIIEM
obpasoBauuu. Birarogapsa npousBoOACTBY OTEUECTBEHHBIX
IIKOJIbHBIX KOMIBIOTEPOB K Hauasry 1990-x rogos GoJiee
yeTBepTu Beex cpenuux ko CCCP Obliu ocHAIIleHbI
KabuHeTaMU BBIUNCIUTETbHON TEXHUKHU.

B chepe orBercrBennoctu A. FO. YBapoBa Haxo-
IUJIOCh U co3maHue ;KypHasna «MHbopMaruka u 06-
pasoBaHmue». B mepBom HOMepe xypHasia B 1986 roxy
BBIXOJUT €T0 cTaThs [21], B KOTOPOIi ObLIa IPEeAIoKeHa
mporpaMma BHeAPEeHUS KOMIbIOTEPOB B cdepe 00Iero
obpasoBaHus. BerpabaTsiBasi HAITPaBIeHUA ITU(PPOBOTO
00HOBJIEHU A IITIKOJIBI, OH BMecTe ¢ akageMukom A. I1. Ep-
IIIOBBIM TOTOBUT ITPOEKT ITIePBOit oTeuecTBeHHOM KoHIen-
1y nHGOPMATU3AITNY 00PA30BaHNUA, KOTOpas HaMevasa
mepexo/ OT KOMITLIOTEPU3aIluu 00pasoBaHUS K HOBOMY
aTamy ero nudposoro ooHoBseHuA. Kornennusa nudop-
MaTumsanuy o0pasoBaHUSA TaKiKe Oblia OnyOGJIMKOBaHA
B :KypHase «MHpopMaTuKa u obpasoBanue» [22].

A. 10. VBapoB nmoaaep:xkan naunuatusy AH CCCP
110 CO3JAHUIO0 BPEMEHHOTO HAYYHO-TEXHUUECKOTO KOJI-
nexktuBa «IlIkoaa-1» (BHTK «IlIxkosa-1»), KOTOPBIiL
IO HAYYHBIM PYKOBOJACTBOM aKajeMura EBreHus
ITaBinoBuua BesmuxoBa opranusosai Asekceii JIbBoBuu
CemenoB. B cocras BHTK otz pa6orauku AH CCCP,
BEAYIIUX BY30B CTPAHBI M CIEIUAIUCTHI TPEAIIPUATUN
BOEHHO-TIPOMBIIIIJIEHHOTO KOMILIeKca. KoJIJIeKTUB Ha-
vaj uccJieJOBaHUS U PasdpaboTKu 1mo (POPMUPOBAHUIO
MepPCIeKTUBHOI CHUCTEeMBI IIKOJbHOTO 00pasoBaHUA,
KoTopas 6asupoBaJjiach Ha pesyabTaTax HOBEUIIUX
OTEeUeCTBEHHBIX U 3apy0eKHBIX JOCTUIKEHUHN B HC-
MOJIb30BAHUU yUAIUMUCS IUPPOBBIX TEXHOJOTUM.
A. 10. YBapoB npuHIMAJ aKTUBHOE yUaCcTHe B CO3TAHUN
KoJuieKTuBa u ero pabore. 1o ero nuaunmatTuse B BHTK
«IIkona-1» Bomaum Bacunuiit BacunbeBuu [[aBBIZOB,
Bopuc Muxaiinosuu Bum-Ban, Buranuii Bragumuposuu
Py6110B 1 Apyrue nexaroru U UccaenoBaTeNn Ipobdiem
nudpoBoro o6HOBIeHUs ITK0JbI. Pa6ora BHTK «Illko-
na-1», KoTopas ObliIa IIPogoKeHa IHCTUTYTOM HOBBIX
TeXHOJIOTHUIT, BO MHOT'OM cTaJia 6a30i nH(popMaTU3aAI[UU
POCCHUTICKO ITKOJBI B IOCJIEAYIOIINE JeCATUIETUA.

5.JlabopaTtopusa TeneKoMMyHUKauui
B o6pa3soBaHun HayuHoro coeta AH
no KoMMeKCcHom npo6neme «KnbepHeTnka»

B mapre 1988 roga Munmnpoc CCCP 6b11 ynpasgHeH.
B TO Bpemsa meHTpPOM HEepCIEKTUBHBIX MCCJIETOBaAHUNA
¥ MeXKIYHaPOAHBIX IIPOTPaMM 10 u(pPOBOMY OOHOBIIE-
HUIO 00pa3oBaHusd B HalIel crpane 0b11 HayuHbIN coBeT
AH CCCP o koMmILieKcHOI npobiaeme « KubepHeTnuKa»
(HCK) — 6asoBasa opranusanus BHTK «IlIkomna-1».
ITo mpurnamrenuio akagemuxka A. II. Epirosa, Torma

upencenareasa Cosera, u A. JI. CemenoBa, 3aMmecTuTe-
asa E. II. Beauxosa mo BHTK «IlIxkoma-1», Ajlexkcauap
IOpreBuu npuxoaut Ha pa6ory B8 HCK. B CoBete u ero
IIpaBOIpPeeMHUKAX  IIPOLOJIKAaeTCa TBOpUECKas OMO-
rpadua A. 0. ¥YBapora. O paboraet Haa mpobieMaMu
naGopMaTusanuu oopasoBanusd [23] u pasBuTHUA 00IITE-
o0pasoBaTeJIbHOTO Kypca nHpopmaTuku [24].

B cepenume 1980-x romos HapsAAy C OOIIUM ITOHU-
MaHUEM Ba’KHOCTHU IMUMPOBBIX TEXHOJOTHH IS IITKO-
ael y akagemuka E. I1. BeiuxoBa, 3aTeM y akageMukKa
A. II. EpmioBa u A. JI. CemeHoBa chopMUPOBAJIIOCH
mpefcTaBJeHNe O CTPATETUUECKOI POJIU TeJIeKOMMY-
HUKanui B o0pasoBaHuu. B KauecTBe IprMepa MOYKHO
ynoMsHyTh IpoeKT VelHam 1985-1994 ronos u gpyrue
[25]. OgrAaKO 10 MacCcOBOTO PACIIPOCTPAHEHU A MHTEPHETA
TeJIEKOMMYHUKAIMOHHBIE TPOEKThHI OBLIN TeXHUUECKU
CJIOKHBIMHU U 3aTPATHBIMU. BO3MOMKHOCTH MCIIOJIbH30-
BaHUS TEJEKOMMYHUKAIINN U WHTEPHeTa I MeXKIy-
HapOAHOTO IIpoeKTa obcyskaanach Ilerepom Komernom
u A. JI. CemeHoBbIM B HauaJie 1987 roga, UTO MOCTYIKILIO
cTapTOM JJig robanbHoro npoektTa iBARN™,

A. I0. YBapoB y:Ke Ha paHHell CcTaguU Pa3BUTUS
MIKOJIBHOM KOMMYHUKAIIUU PacIlo3Hay 00pa3oBaTeib-
HYI0 BaskHOoCcTh muTepHera. [Ipuga B HCK, YBapos
opraHusyet jJaboparopuio «TeleKoMMyHUKAIIUU B 00-
Pa3soBaHUM» , T/Ie BO3TJIABISAET MEXKIYHAPOSHBIN IIPOEKT
«IIIxonrHasa snexTponHas moura (IIDII)». O6paTum
BHUMaHUeE Ha TO, YTO JIabopaToOpUs U IIPOEKT CTAPTOBAIHN
elrie o0 HavaJia «3pbl MHTEepHeTa». [lokasaTeJ bHO, UTO
B Pa3HBIX OTHOINEHUAX 3aMedvaTeJbHBIN npoekT Ha-
IUOHAJIBHOTO reorpaduueckoro obirecrsa Kidnet [26],
B KOTOPOM TaKsKe yuacTBoBaJIa jabopatopus A. 0. YBa-
poBa, B 1989-1990 romax cTtpoujica He Ha MHTEePHETe,
a Ha aJbTepHATUBHOI moporoit TtexHogoruu BITNET.
B na6opaTopuu YBaposa Oblja IOCTpOeHAa mepBas B Ha-
mieil cTpame MeKIITKOJIbHAS TEJeKOMMYHUKAIlMOHHAS
cerb. C yyacTueM meiaroroB 1 CTapIIeKJIaCCHUKOB He-
CKOJIBKHUX JIeCATKOB IIK0J MockBal u mrtara Heio-Mopk
B pamKax npoekra iEARN 6bLi1a cosmaHna u mpoBepeHa
Ha IIPaKTHUKe MeTOJMKA MOATOTOBKH U HNPOBEJEHUA
MeXIYHAapPOAHBIX YUEeOHBIX TE€JIeKOMMYHUKAIMOHHBIX
HMCCJIe0BaTEeIbCKUX IIPOEKTOB.

Ily6aukamuu o pesyabrarax npoexrta IIIIII, xo-
TOPBIA HaxoquJcA Ha (PPOHTHUPE MEeJZarOTUUYECKUX
HCCJIeTOBAHUM TOro BPeMEeHU, OLIJIM BOCTPeOOBaHBL
3apy0eKHBIMU BBHICOKOPEHTUHTOBBIMU M3TAHUSIMU
[27—-29], x0oTa 1 He BbI3BAJIU MHTEPECA CPEAU YUEHBIX-
menaroroB B Harmeli ctpame. B Mmupe, rie paccTOSHUSA
MeXK Y JIOIbMU C3KUMAJIUCh 10 MePe PACIIPOCTPAHEHU
uHTepHeTa, npoekT 911 mo-HoBOMY cTaBUJ IIpodJe-
MbI MEKKYJBTYPHOTO B3aMMOEHCTBUS IIIKOJIbHUKOB,
pacuIupsaa apceHas MeTO0B U3YUeHUS MHOCTPAHHBIX

* B 2005 rogy HCK PAH 6511 06benuneH ¢ BI[ PAH, KoTOpBIi
B 2014 roay Boies B coctaB PeepasbHOrO UCCIEL0BATEb-
ckoro renTpa «udpopmaruka u ynpasiaeaue» PAH (PUIL Y
PAH). Cerogusa npeemuankom HCK saBisierca Mucturyt Kubep-
HeTUKU U oOpasoBaTenbHO nudopmatuku um. A. 1. Bepra
OUILNY PAH.

** iEARN. Learn with the World, not Just About it. https://
iearn.org
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A36IK0B [30]. TpancHamoOHAIBLHBIE NCCJIEIOBATETbCKIE
IPOEKThI TO3BOJIAJN YUACTHUKAM OOMEHUBATHCS YHU-
KaJIbHBIMU pe3ybTaTaMi HAaOJI0AeHUH T0J00HO TOMY,
KaK 5TO IPUHSTO B HAYYHOM COO0IIeCTBEe, a KOMaHIHAS
paboTa IMIKOJIBHUKOB CTaHOBUJIACh HOPpMOI. BamHol
ocobenHocThIo TpoeKkTa IIIDII crasmo codHaTeabHOE UC-
IOJIb30BaHVE METOIUCTAMU, IIeJaTOTaMM U YUAIITUMUCS
CTPYKTYP W IPUHIIUIIOB PAaGOThI B MAJIBIX IPyHIax:
OPUHATHE YUAIUMUCA 0043aTEIbCTB 110 BHITOJHEHUIO
cuenuUUECKUX POJIel, X JuuHadA (MHAUBUAYATbHAA)
OTBETCTBEHHOCTDH 3a PE3yJbTAaThl PabOThI, ITIO3UTUBHASA
B3aMMO3aBUCUMOCTh, MaKCUMMUBAIIUA HEIIOCPE[CTBEH-
HBIX BBAUMOJIEMICTBUI, OCBOEHNE U MCIOJb30BaHUE Ha-
BBIKOB OOIIEHUA ¥ COTPYJHUYECTBA, CUCTEMATUUECKUT
aHAJIMW3 X0/la U Pe3yJJbTAaTOB BBHIMOJHIEMOM PabOTHI.

3a Tpu roma cyiiectBoBanus npoexra 11911 B Hem
aKTUBHO YUYacTBOBaJIU 00JIee UeThIPEXCOT IITKOJbHIKOB
W OKOJIO TPUAIATU YUYUTEJeH u3 JBeHaIIlaThd MOCKOB-
ckux mKoJ. Kpome Toro, 6ojiee copoka yuuTesei 1 He-
CKOJBKO TBHICAY IMTKOJbHUKOB OBIJIN 3a/eliCTBOBAaHBI
B PA3JIUYHBIX MEPOMPUATUAX, IPOBOJUMBIX B IITKOJIAX
0 XOAYy BBINOJHEHUS YUeOHBIX MCCJIeJ0BATEIbCKUX
npoeKTOoB. Pe3yabTaThl IPOEKTa OBLIN IPEACTABIEHBI
HAa BCEPOCCUUCKUX M MEKIYHAPOAHBIX KOH(PEPEHIIUAX
¥ B Hay4dYHO-Tlemarormueckux mamganumax [31]. OmwIT,
HaKomIeHHBIHN B mpoekTe 111311, Anexcanap IOpbreBuu
06001ua B ABYX KHurax [32, 33], KOTOpble OCTAIOTCs
aKTyaJbHBIMU U CETOTHA.

ITpoexT IIISII Ha mecATHUIETHE OIIEPEIKAT IPAKTUKY
pPaboThI IEPEIOBBIX IITKOJ MHOTHUX CTPAH: MCIIOJIE3yeMbIe
B HeM IpodeccruoHaIbHbIe KOMIIBIOTEPHI, BUAeoTeIe(o-
HBI, IPUHTEPHI U UHTEPHET ObLIN MaJIOJAOCTYITHBI IITKO-
agam B KouIle 1980-x romos. Torma MHOrMM Kasajioch,
YTO HAJIUYKE STUX YCTPOMCTB caMo 110 cebe HeMeJIeHHO
caesiaeT o0ydueHNe B IIKOJIaX 0ojiee Pe3yJIbTaTUBHBIM.
Brnaromapsa npoexty III3II 6s110 mokasano, 4To Ha-
JIMYre COBPEMEHHBIX KOMIIBIOTEPOB B IIIKOJIE CAMO IO
cebe HMUYETO He MeHseT B yueOHOM mpoIliecce: AJs
addexTUBHON paboTHl B IUMPOBOI cpese Majlo YMETh
YUTaTh, IACATH, CAUTATH W BKJIIOYATH KOMIIBIOTED, IJIs
MOCTUKEHUST HOBBIX 00pasoBaTelbHBIX Pe3yJIbTaTOB
TpebyioTcAa npeobpa3oBaHUA B OpraHUs3aInuu paboThI
IIKOJIBI, TJIe MOT'YT oMOuYb ItudpoBbie Texuosoruu (IIT).
Heob6xonumo ofHOBpEeMEHHOE U3MEHEHNE COIEPIKAHUA,
METO/[IOB U OpraHu3anuu yuyeOHO# paboThl, cI1oco00B
OIIEHKU ee Pe3yJbTaTOB, PA3BUTHE HOBBIX OTHOIIIEHUMI
B IeJarorUvecKoOM U yueHmuYecKoM KoJimeKtuBax. LT
BBICTYHAIOT KaK ONUH U3 KJIUEBBIX MHCTPYMEHTOB
[IJIS OCYIIeCTBJICHUS He0OOXOIMMbIX N3MeHeH . BKJrio-
yeHNEe YUeOHBIX TeJeKOMMYHUKAIIMOHHBIX IIPOEKTOB
B OCHOBHOM yueOHBbIiI Ipo1iecc (ToMuMo PaKkyIbTaTUBOB
U KPYsKKOBOM paboThI) CO3IAeT YCJAOBUS M IOMOTraeT
IBUTATHCS B 3TOM HanpaBiaeHuu. OQHAKO AJIA ABUIKEHU
B 9TOM HaAIPaBJIeHUU HYKHBI KAUeCTBEHHO HOBBIE yUueo-
HbIEe Kypchl. Ha perrenue manuoi 3aaum ObLI HalleJIeH
HOBBIA MeKIYHAPOIHBIN IIPOEKT, KOTOPLIHA AJIeKCaHID
IOpreBuu naumuuponaa B 1991 roxy.

ITpoexT « Mup BOKPYTr HAcC» CTAJ JJOTUYECKUM IIPO-
momxenmeM rmpoexTa [1I9I1, Bo6pas B cebs1 BasKHBIN pas-
JleJl OCHOBHOTO 00111ero oopasoBanmusa. « Mup BOKPyT HacC»

OBLJI IIOCBAIIEH CO3JaHNI0 NHTEIPUPOBAHHOT'O BBOTHOT'O
Kypca ecTecTBo3HaHUA. HayuyHO-METOAMUECKYIO pabOTy
B3dAJIM Ha ce0sa yueHble us [{leHTpa ncciefoBaHuii u pas-
paboTku yuebubix nporpamm (Curriculum Research &
Development Group (CRDG)) Ilegaroruueckoro KoJi-
nemsxa NaBatickoro yuusepcurera (College of Education
at the University of Hawai‘i Manoa) u JlabopaTopuu
TeJekoMmmyHuKaiuu B oopasopanuu HCK PAH. Ucxoxa-
HBIM MAaTepPUaJIOM JJId IIPOEKTA MOCIYKUIN METOAUYE-
ckue peleHusa aBTopoB Kypca FAST, paspaboranuoro
B CRDG [34], onbIT yuuresieii GU3nKU MOCKOBCKOM
rumHazuu Ne 67 Enens: nbuauusbl AGpuHoil u Alek-
caunpa Auapeesuua YeboTapeBa B 00JIaCTH IIPeIIogaBa-
HUS eCTeCTBEHHO-HAYUHBIX AucHuniauH [35], a TakKe
MeTOOuYeCKUil 3a1e)l, HAKOmJIeHHbIA B JIaGopaTopuu
TeaekoMMmyHuKanuu B oopasosanuu HCK PAH B xozme
npuMeHeHus npoexrta III9II.

PaspaboTaHHBIH Kypc' CTABUT IIKOJBbHUKA B IIO3U-
U0 HAUMHAIOIIEro MCCJIeJ0BaTEeIsI-€CTEeCTBOUCIBITA-
Tensa [36—40]. B menTpe yueGHOTO IIpoIiecca HaXooATCs
aabopaTopHbIe paGOTHI U yUeOHBIE NCCIIeL0BATEIbCKUE
npoeKThl. KamKabIil yuamuiica mJIaHupyeT U IPOBOIUT
OIIBITHI ¥ QUKCUPYET PE3YJIBTATHI B CBOEM JIA60PATOPHOM
JKypHAaJIe, UIeT Heo0X0AUMbIe MaTePUAJIbI B 9JIEKTPOH-
HOU 0ubamoTexe, o0CyKIaeT pe3yJbTaThbl C OJHOKJIAC-
CHUKaMU, TOTOBUT K U3JaHUIO CBOU «HAYYHBIE TPYIBI»,
0o0MeHUBAaeTCA Pe3yJabTaTaMU C YUYAITUMUCH APYTUX
IIKOJI 10 9JIEKTPOHHOII IIOUTe U BBICTYyIIaeT Ha yueOHO-
Hay4YHBIX KOH(GepeHIusaX. Kpome Toro, yuariuecs pery-
JITPHO TIPOCMATPUBAIOT 1 O0CYKIAIOT BUAE03ATINCU CBO-
WX 3aHATUIN, N3TOTABJINBAIOT IPUOOPHI IS JOMAIITHeH
JabopaTopuu, BeAyT HAOJIIOMEHN 1 DKCIEePUMEHTHI 3a
mpejaesaMu KJIACCHOI KOMHATHI (oMa, 10 ITYTH B IITKO-
Jy, Bo BpeMs KaHUKYJI). [lIkompHUKY yuaTcsa paboTaTh
BTpyIIe (3aaBaTh BOIIPOCHI, 00CYKIATh IPOUCXOAIIEe
C KoJLJIeraMu I10 Y4eOHOIi IpyIIe, He Melllas OCTAJIbLHBIM )
¥ 1efCTBOBATH CAMOCTOSATENBLHO. Y UNTEJNb OPraHu3yeT
IPYIIIOBYIO paboTy, oTBeUaeT HA Boupockl. Ero riraBHasa
3aJaua — OpraHmi3oBaTh yuebHYIO cpejy, IOMOTraTh
IMKOJBHUKAM, HEe TOMUHUDPYS B KJyacce. B mpoiecce
00CY K IeHUA ITOJTYUEeHHBIX Pe3YJIbTATOB YUAIIIUeCA pac-
CKa3bIBAIOT O CBOMX HAOJIONEHUAX, yIATCA IPABUIBHO
BecTUu ce0si BO BpeMsA AUCKYCCUU, IPUOOPETAIOT OIIBIT
B3aWMHOTO OI[€HUBAHUA.

BBogubBIlI KypC eCTeCTBO3SHAHUA OXBAaTHIBAJ BCE
€CTeCTBEeHHO-HAay4YHbIe QUCIUIIINHB — (HU3UKy, 6110-
JIOTHUI0, Teorpaduio, aCTPOHOMUIO M XxuMui. MIx cBs-
3BIBAJIa MEJKAY COOO0M IMIPOeKTHAA padoTa IIKOJILHIKOB
¥ UCIIOIb3yeMble B Hel 1 poBele TexHosoruu [41-44].
KoMibroTepHbIl KOMIOHEHT Kypca BKJIKUYAJ B ce0s1 oc-
BOEHUeE KJIaBUATYPHI (CJieras JecsATUIIaIbIleBasd IevaTh)
U TEeKCTOBOTO PeJaKTopa, IMOATOTOBKY 3HAUUTEIHLHOTO
KOJIMUecTBa COOCTBEHHBIX TEKCTOB, paboTy ¢ (aiiio-
BO# cucTeMoi#l (co3maHUe U BeJeHUE CBOUX apXUBOB),
OCBOEHUE IIPe3eHTAIMOHHON rpad@uKu, rpaduueckKoro

B xoz1e paboTsl IpoeKTa Kypce HasblBaau « Mup BOKPYT HacC»,
asareMm « E—56 (EcrecTBo3uanue 5—6 xiaccer)». [Tociie 3aBep-
IIeHUS TPOEKTA OH MOJTyUnJI HagBaHMe « OCHOBBI €CTECTBEHHO-
HAYYHBIX UCCJIEIOBAHUMN» .
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penakTopa (IIOATOTOBKA MUJIIOCTPAIA K TBOPUECKUM
paboTam ydJaiiuxcsa) U TUHAMUYECKUX (9JIEKTPOHHBIX)
Tabaut (coop, XpaHeHue 1 06paboTKa pe3yJIbTaTOB UC-
cJaenoBaHUI).

ITpoexT «Mup BOKpyTr Hac» IMOKas3aj, YTO HOBBIE
nHGOPMAIMOHHBIE TEXHOJIOTUU IIO3BOJIAIOT YCIEII-
HO OpPraHMW30BaTh COBMECTHYIO paboTy IIeraroros
¥ IIKOJBHUKOB, KOTOPbIe HAXOAATCA B PA3JIMUYHBIX
ropojax, o6JIer4aloT METOAUUECKYIO TMOAAEPIKKY Ie-
JaroroB, OCBamMBAIOIUX KAYECTBEHHO HOBbIE (DOPMBI
yueOHOU paborbl. CeTeBasgs KOMMYHUKAIIAA IIOMOTaeT
B3aMMHOMY METOJUUYECKOMY O0OTaIl[eHUI0 YUUTeJIeH,
UMEIOINX PAa3HBIN OMBIT, PA3JIUUYHYI0O METOAUYECKYIO
¥ IPEeIMETHYIO IIOATOTOBKY U IPUHAAJIEKAIUX K Pas-
JUYHBIM IlefarorudyecKkuM KyabrypaM. Kypc «OcHOBBI
€CTeCTBeHHO-HAyUYHBIX MCCJIeNOBaHUI» yiKe Oojee mBamI-
aTH JIeT U3ydaroT yuarnuecsa V—VI KjaaccoB MOCKOBCKOM
rumuasuu Ne 67 (BmocaencrBun Ne 1567) u pana npyrux
mikoJs1 Poccun. IlpenyoskeHHbIe B HEM OPTaHUB3AIIMOH-
HO-TIeZlaroruuecKue pellleHus IPOJO0JIKAIOT BbI3bIBATH
MpaKTUUYECKUIl MHTEepeC y IeJaroroB, KOTOpbie 3amy-
MBIBAIOTCSA 00 MHTETPAI[UU €CTECTBEHHO-HAYUHBIX JIUC-
OUIIJIVH B IIKoJie. Peasim3oBaHHbBIE B JAHHOM IIPOEKTE
MeTONUUYEeCKNe PEIIeHUA OCTAITCA BOCTPeOOBAaHHBIMU
u ceronusa [45].

KonnekTuBHas paspaboTKa yueOHO-MeTOINYEeCKUX
MaTepPUAaJIOB U OIBIT YUUTEJIEH, IPENOoAAI0ONINX Pa3HbIe
€CTEeCTBEHHO-HAayUYHbIe JUCIUIJINHBI, TOKA3aJU CJa-
OyI0 KOOPAUHAIINIO JeHCTBYIOINX YUeOHBIX IIPOTPaMM
¥ yueOHUKOB (HEeCOTJIaCOBAHHOCTH U IIPOTUBOPEYUBOCTH
MOHATUNHOTO alliapaTa 1 CII0CO00B U3JI0KEHUS OTAEIb-
HBIX TE€M eCTeCTBEeHHO-HAYyUYHBIX QUCIIUILINH), KOTOpasd
MIPENsATCTBYET KOOIIepaIiu yuuTejaei u (GOpMUPOBAHUIO
Yy yUammuxcsa eSUHON eCTeCTBEHHO-HAYUYHOU KapPTUHBI
Mupa.

PabGora max gusaiinom Kypca «Mwup BOKpyr Hac»
npuBesa Anexkcauapa IOpreBuya K GOPMUPOBAHUIO
KOHIIEIIIIUY OTKPBITON yueOHOI apXuTeKTyphl [46, 47].
ITosiBienne mudpoBoOii COCTABIISAIONIEH YIeOHO-METOII-
YecKoro nmpocrtpancTBa (1udpoBoii 06pasoBaTeabHOM
cpeibl) 03HAYAET IIePeXo]] OT «00pPasoBaHUS B YCIOBUSIX
OTrPaHMUYEHHOTO AOCTYIIa K NH(pOpMAaIuu» K «00pasoBa-
HUIO C HEOTPAHUYEHHBIM JOCTYIIOM K MHGMOPMAIUU» .
NuanycrpuanbHad peBOJIOIUA, AellleBU3HA KHUTOIIeUa-
TaHUA IPUBEJIU K PEBOJTIOIIMOHHBIM U3MEHEHUAM B « [0~
UHAYCTPUAJIHLHOM 00pPa30BaHUM», IIO3BOJINJIU CO3IaTh
MAacCCOBYIO IIIKOJY, KOTOpas OTBEYaeT IIPE[CTABIEHUAM
0O XOpPOIIIO0 OPTaHU30BAHHOM MPEANPUATUU C «3aKPBhI-
TOM» YyUeOHOI apXUTEKTYPOil. ¥ UeOHBIH IIPoIlece 31eCh
JKeCTKO (hMKCUPOBAH YUEOHBIMU IIPOrpaMMaMu 1 yueo-
HO-METOAUUYECKUMU KOMILJIEKTaMU, KOTOPbIe IIpeaa-
raioTcsA YUUTeJAIM. 3aKpbiTasd yueOHasdA apXUTEKTypa
IPeAIoaraeT:

e (puKcupoBaHHBIE TPEOOBAHNUSA K yUeOHO-BOCIIHUTA-
TeJLHOMY IpoIlieccy (YUUTeb, IIIK0JIa, HU30BbIe
opraHbl yIIpaBJjieHusi 00pasoBanueM, o0yuaemsble,
00I[eCTBEHHOCTD He JOMYIIeHbl K U3MEeHEeHUIO 3a-
IaBaeMbIX CBEPXY TeXHOJOTUUECKUX HOPM, KOTO-
pbIe OIIPEeeISIOTC € IUHBIM « TeXHOJOIMYECK M »
IIEHTPOM);

® 3aMKHYTHIN HAaOOD AOCTYIHBIX YUYUTETII METO-
IUYEeCKUX CPencTB (KOTOpble OH 00A3aH 3HATH
U IPUMEHATD);

e OrpaHMYEHUsS HA BaAPUATUBHOCTH NOCTYIIHON
naGopmManuu (eUHBIA YUeOHUK Y KayKI0To yue-
HUKA);

e perJiaMeHTaIMi0 PpaboThl BCeX YUYACTHUKOB 00-
pasoBaTeJIbHOTO IIPOIlecCca, OPUEHTUPOBAHHYIO
Ha OrpaHUYeHUe «IeJaroTUYecKoil XaJITyphI»,
nJaHOMEPHOE TOBBIINIEeHUE Pe3yIbTaTUBHOCTHU
yueOHOI paboTHI.

VueGHBIN KypC C OTKPBITON YUeOHOM apXUTEeKTYPOii,
KOTODBIIT paspabaThiBaJics B mpoeKTe « Mup BOKpyrHac»,
CHUMAaeT 3TU orpaHuvyeHus. PaKTuuecKoe cofepraHue
yualuecs MMOJIyu4aloT B Kypce, KaK IIPaBUJIO, B BUIE
TEeKCTOB « KOMITbIOTEPHOM SHITUKJIOIIEAUN » MJIN YUeOHOM!
0asbl JaHHBIX, YUeOHBIX BUAe0(UIBMOB, COBETOB U pe-
KOMEHIAIIN I YUUTEJIs IPU BBIIIOJHEHU N JIa00PATOPHBIX
¥ IPOEKTHBIX 3aJaHUI. 3aMeHOI TPagUIINOHHOTO yueo-
HUKA WU IOIOJIHEHVEM K HEMY CTAHOBUTCA 3aBEOMO
n30bITOYHAA KOJIJIEKIIUA CIEeNUaJbHO IOL00paHHBIX
y4e0OHBIX TEKCTOB, OIIMCAHUI 3aHUMAaTEJIbHBIX (DaKTOB,
cIrpaBOYHOM nH(MpopMarium. Beck MaTepuaJ mpeicTaBiIeH
B nu(ppoBoii (hopMe U MOCTYIIEH INTKOJbHUKAM Yepes
KOMITbIOTEPHYIO ceThb. OfHA U3 3a/1a4 yJaluxcsa — Ha-
YUYUTHCA UCIOJIB30BaTh 9TU (KaK U APYTHUE CETeBHIE)
MaTepuaJibl B X0/ TIOATOTOBKY K BBIIOJTHEHUIO paboT,
aHaJIM3a MoJIy4yaeMbIX Pe3yJbTaTOB U IIOJTOTOBKHU CO0-
CTBEHHBIX «HAYUYHBIX 0TU4eTOB» . OCHOBHOM pabouunii ma-
Tepuaj — JINYHBIN «JIa00PaTOPHBINA JKYPHAJI» , KOTOPHIHN
IOMOTAeT YUUTEJI0 OPraHN30BaTh PA0OTY IITKOJbHUKOB
Ha MpOTsKeHuu yuebHOro roga. IloaroraBimBaeMbie
IMIKOJbHUKAMHU HA KOMITLIOTEPE OTUYETHI, IPe3eHTaAI[uN
¥ TOKJIQABI TAKIKe JOCTYITHBI B CETH, I'/le HaKaILJINBaIOT-
cs MaTepHuaJibl BCeX, KTO U3yJaJs U U3yUaeT 9TOT KypC.
BripaboTKa y IIKOJbHUKOB HABBIKA PA0OTHI C TEKCTO-
BBIM PEIAaKTOPOM IIO3BOJIMJIA CYII[ECTBEHHO YBEJINUYUTH
KOJINYECTBO U IIOBBICUTH KAUECTBO IIOATOTaBINBAEMbIX
YYaIuMUCa TEKCTOB, KOTOPbIE MOTYT OBITH MCIIOJIB30-
BaHBI IJIA COIIOCTABJIEHUSA C COOMPAEMBIMU JAaHHBIMH,
OIEHKU JOCTOBEPHOCTHU 3TUX AAHHBIX, BHIABJIEHUA
1 00 bACHEHUA BO3SHUKAIOIINX PA3JIUUNIMA.

B 2012 rony Anexcauap IOpbeBuY MHUIIMUPOBAJT
TpexjeTHUN npoeKT «Co3maHue MHTETPUPOBAHHOTO
pasBuBamIero Kypca « OKpysKaromuii MUp» , OPUEHTH -
poBaHHOTO Ha paboty B MKT HachIIIIeHHO cpe/ie IITKOo-
abe1 (PaKype OkpyMup 1—4)». 3TOT IPOEKT CTapTOBAJI
mocJie 3aKJIIOUeHUs JoToBopa Mekay MOCKOBCKUM MH-
CTUTYTOM OTKPBITOTO oOpasoBanusa (MMOO, pekTopom
KoToporo Toraa 0611 A. JI. CeMeHOB) 1 TTeIarornuecKuM
daxyinbrerom I'aBaiickoro yuuBepcurera. MUOO du-
HAHCOBO IMOAAEPKaJl Pa00Ty POCCUNCKUX YUEHBIX U Me-
TOAVCTOB, IPOEKT IIOJIYUUJI CTATYC S9KCIIePUMEHTATbHOMN
mwiromanku PeepasbHOr0 MHCTUTYTA Pa3BUTUA 00paso-
Banus «IIIkosa OTKPBITUI», TPAHCIOPTHBIE PACXOIBI
MHOCTPAHHBIX KOJLJIEr B3AJ Ha cebsa GoHJ «BosbHOE
nesio». OCHOBHBIMU MeTOJaMU yueOHO paboThl CTAHO-
BUJINCH MCCJIEJOBaHUeE 1 TpoekTupoBaHme [48]. Haunnasa
C IIEPBOT0 KJIACCa YUaIlMecsa CAMOCTOATEIbHO KOHCTPY -
MPOBAJIY IPOCTHIE MHCTPYMEHTHI 9KCIIEPUMEHTAIBHOTO
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uccjaenOBaHUs M3 BTOPCHIPHS, HampuMmep, (amorep,
IOXKIeMep, PYJIeTKY, MeH3ypKY u T. . [leTu cosgaBanu
TaKJKe MMPUCIIOCO0JeHU U TeXHUUEeCKHne ycTpoiicTBa:
IOXKIEeBUKU, COJTHEUHBIE 1 IIeCOUHBIE UaChl, MAIIIUHKH,
HNapyCHUKH, [OMa M MHOTHUE JPyrue, — KOTOPHIE HC-
HOJIb30BAJIMCh UMY B JAJbHEHNIIIEeM AJIA UCCIEL0BATEIb-
CKUX IIPOEKTOB. KasKIbIii pe3yIbTaT UCCAeJOBAHNA NN
IPOEKTHOII paboThI, a TAKIKe eKeJHeBHbIe HAOII0IeHI
U COOBITUSA YUeOHOU M BHEYPOUHOU KU3HU KJIACCHOTO
KOJUIEKTHBa (GDUKCUPOBAJIUCH B YueOHOM KaJieHJaape,
KOTOPBII BIIOCJIEACTBUU CTAHOBUJICA OCHOBHBIM MCTOU-
HUKOM JaHHBIX IJA aHAJIN3a, IOCTPOEHUs rpaduKoOB
u auarpamm, (opMyJIUpPOBaHUSA BBIBOAOB (quarpamMmma
BOCXOJIa U 3aX0Jla COJIHIA, CPeJHEeMeCcAYHAasA U CpeHe-
rofoBasi TeMIlepaTypa, JuarpaMmMa pocTa, po3a BeTPOB
peruona u T. n.). Kpome yue6HOTO KajieHAaps B Kypce
HCIIOJIb30BAJICS IEJIBIA Psif pabounX MHCTPYMEHTOB:
KopoOKa m3o0perarTesis, KHUTa BOIIPOCOB 1 OTKPBITUM,
pabounii cioBapb, KaApThl MOHATUI, JJaOOPaTOPHBINA
JKYpHAaJI U Ap. BITIONHSAA yueOHbIe TPOEKTHI U MCCIe-
MOBaHUSA, yUaI[Hecs MOCTEIIeHHO OCBaNBAJIH IIU(POBbIE
WHCTPYMEHTHI: I{U(PPOBhIe JATUNKU, KOMIBIOTED, MO-
OuJIbHBIN TenedoH, BUJjeoKaMepy, MuGpPoOBYIO cpexay,
uHTepHeT. ['JIANA HAa aKTUBHBIX U YMEJbIX yYallluxcs,
A. 1O. YBapoB HepEIKO BCIIOMUHAJ MH)KeHePa U3 II0Be-
ctu JKrosss Bepua « TauHcTBeHHBIN ocTpoB» — Caiipyca
CMmuTa. 9TOT IIePCOHAK MOT CAeJaTh U3 MOAPYUYHBIX
MaTepruajJoB MPAaKTUYECKH BCe HEOOXOAUMOE JJIs BbI-
JKUBaHUA Ha HEOOMTAEMOM OCTPOBE.

B mpoekTe yuacTtBOBasIu MECATKU INKOJ MOCKBBI,
3enenorpana, Caukr-Ilerepoypra, Ycers-JIabuHCKAa,
Kouaporo u gpyrux ropomos. I[Jjid ero paciipocTpaHeHU A
u oOMeHa OIBITOM PeryJasapPHO MPOBOAUJINCH OHJIANH
¥ BBIe3[HbIE CEMUHAPHI, B KOTOPBIX BMECTE C OIIBITHBIMU
pocCUiCKUMU meJaroraMu yuacTBoBaJIa sxcaepT ['aBaii-
ckoro yHuBepcurera Kopos Ouu Bpennan.

C 2014 rosma HAKOILJIEHHBIN ONBIT U Pa3pabdoTaHHbIe
yue6HO-MeToANYeCKe MaTepPruajbl IIPOEKTa UCI0Ib30-
BaJICh B OOyUEeHUU CTYIeHTOB 1—3-T0 KypcoB haKyab-
TeTa HauaJabHOTO obpasoBanud MIITY. ['1aBHOI 11esIbIO
9TOTr0 9Tara 661710 (POPMUPOBaAHUE Y OYAYIIIUX [Ie1aroros
OIBITA MCCJIEeL0BATEJIbCKON U IPOEKTHOHU JeATEeIHHO-
CTU ¥ HaBBIKA OPraHUBAIIUU 3TOU PabOTHI y MJIALIIINX
mKOJABHUKOB. Co CTyIeHTaMU NPOBOJUJINUCH ABYX-
HeJeJbHBIE MOTPYKEeHUA (MHTEHCUBBI), PeryaAapHbIE
e’KeHeJleTbHbIE 3aHATHU A, OblJIa OPTaHN30BaHAa IIPAKTUKA
B IIIKOJIaX ¥ UHAWBUAYaJbHAA pabora B MH(QOPMAIIUOH-
HOIi cpeie. SHAUNTEIbHAS YaCTh BHITYCKHUKOB (DaKyJIb-
TeTa, MPOUIENIINX TOJO0HYIO IIOATOTOBKY, 0 CUX IIOD
WCHOJIb3yeT HAaBBIKU UCCJIeAOBATEIILCKONU W IPOEKTHOMN
IeATeJbHOCTHU B CBOeH paboTe B HAUAJIBHBIX KJIacCax.

IIpencraBiieHyre 00 OTKPBLITOM yUEOHOM apXUTEKTyPe
SBUJIOCH TPAMILINHOM AJIA POPMUPOBAHUS IIPEACTABIIE-
HUI 00 00pas3oBaTeJabHOI cpeie IMTKOJILI C TePCOHATN3M-
POBaHHO-Pe3yIbTAaTUBHOI opranmsaiueii. Ilossienue
TOPTAJIOB ITIEPCOHAIM3UPOBAHHOI0 00y UYeHU ST OTKPhIBAET
BO3MOJKHOCTD HCIIOJIb30BATh OTKPBITYI0 apXUTEKTYPY
B IIPaKTHKe PaOOTHI MaCCOBOM IITKOJIBI.

B konre 1990-x rogos Anexcauap FOpbeBudy cras ox-
HUM U3 UHUIATOPOB POCCUMCKO-aMEePUKAHCKOI'0 ITPOEK-

Ta «'pakganckoe obpasoBaHMe AJIs JKUTeIei nHpopMa-
muonHoro Bexka» (Civics Education for the Information
Age — CEIA), B X0lle KOTOPOT'0 BeJiach pa3paboTKa Kypca
«BBeieHuEe B COBPEMEHHBIE COIAIbHBIE TPOOJIEMBI » 15
ydalquxcs CTaplinx KJaccoB 00Ieo0pas3oBaTeIbHOMN
mKosb! [49]. VI3 1Byx m3MepeHU rpaskaaHCcKoro obpa-
30BaHUA — UHCTUTYIIUOHAJIBHOTO (CBI3aHHOTO C OPTaHM’-
3a1uei MKOJbHOU JKU3HU ) U ITPEIMETHOTO (CBA3aHHOTO
C cofiep;KaHMeM M3ydJyaeMbIX yUeOHBIX IIPeqMeTOB) —
paspaboTYNKU Kypca CKOHIIEHTPUPOBAIY BHUMAaHUE Ha
npeaMmeTHoM uaMmepeHuu. Kypc paccmarpuBaer gemo-
KpaTuduecKoe YCTPOMCTBO 00IIlecTBa KaK HEUTO CTAHOBS -
meecs, AUHAMUYHOE, IOMOTAOIIee PeIIaTh aKTyaabHbIe
comnuaabHble IpobseMbl. [I0aTOMY pesyIbTaT OCBOEHUS
y4e0HOTO MaTepuajia — 3TO CIIOCOOHOCTH COBMECTHO CO
CBOUM OKDPY’KeHHeM peIllaTh TOCTOAHHO BOSHUKAIOII[Ie
B ITOBCEITHEBHOM sKM3HU COI[UATbHBIE 3a1aun. 11 OMHUX
3aJ1au CYII[eCTBYIOT CTaHJapTHBIE IPOIeYPhI, KOTOPbIE
HaZO0 3HATH U IPUMEHATH. {14 APyrux cTaHZapTHBIE
IPOIENYyPHI OTCYTCTBYIOT, M yYallecd JOJIPKHBI BbI-
CTpauBaTh UX COTJIACHO YK€ CJIOKUBIIUMCHA JeMOKpa-
TUYECKUM ycTaHOBKaM. Takum o6pasoM, Kypc JOJIKeH
IIOATOTOBUTH O0YUaeMbIX K OTBETCTBEHHOMY ITOBEIEHUIO
B AaKTHBHOM 00I€CTBEHHOM KU3HU. BBIMTYCKHUK IITKOJIBI
IOJIKeH OBITh CIIOCO0EH CMOTPETh HA BO3HUKAOII[ME
colraJabHbIe IIPOOJIEMBI C PA3HBIX OOIIECTBEHHO 3HAUN-
MBIX IIOBUIIUH MJIU TOYEK 3peHudA (I0pucTa, COIuojora,
MOJIUTUKA U 9KOHOMMUCTA), BJIAAETh CIOKUBIIUMUCS
cpefcTBaMU UX OIIMCAHUS U IPOIeyPaMu, KOTOPhIE 1C-
MOJB3YIOTCS AJA UX pasperrieHnsa. COBOKYITHOCTb 3TUX
CPECTB U IIPOIleayP cocTaBmia (hopMasIbHOE COepIKaHme
Kypca, KOTOpoe MOKHO pacCMaTpUBATh B paMKax IpH-
BBIYHBIX IearornuecKnX KaTeropuii: 3HaHUSA, YMEHU
¥ OTHOIIIeHUA (IleHHOCTH ). BHImoiHAs yueGHbIe ITPOEK ThHI
¥ OIIMCBIBAs peasibHbIe MPO0JIeMbl COIIUATbHON KUSHH,
IMKOJIbHUKY yUYaTCsA pPacCMaTPUBATBL U OOCYMKIATH UX
OTHOBPEMEHHO C HECKOJIbBKUX OOII[ECTBEHHO 3HAYMMBIX
nosunuii. Birarogapsa sTtomy yuariuecsa BbIpabaThIBAIOT
CIIOCOOHOCTH IPUMEPATH (IPOUTPHIBATH) PA3JIUUHBIE
POJIM U aHAJM3UPOBATH IOJYUYAIOIHUECA Pe3yIbTaThI
C PA3JINYHBIX TOUEK 3PEHUA.

YTo6BI AeliCTBOBATDH, I'PAKIAHUHY, KpoMe 0o0Ie-
CTBEHHO 3HAUMMBIX, HY)KHA eIlle COOCTBEHHO I'DaKIaH-
ckada mo3urud. IIpu onucanuu rpaskIaHCKON IMTO3UIUN
B Kypce GUKCUPYIOTCSA YeThIpe 6A30BBIX POJIN:

1) uccaemoBartensb (c60p, aHAIU3 U OLeHKA UHQPOP-

Mallum);
2) opranusaTop (IIaHnpoOBaHUE, KOHTPOJIb MCIIOJI-
HEeHUA);

3) nuio, IpuHUMAaIee pelneHus (BbICTPauBaHUIe

aJIbTepPHATUB U BHIOOD);

4) KoMMyHUKATOP (IIpeAcTaBIeHNE MMEIOIUXCS

IaHHBIX, ApTYMeHTAI[Us IPUHATHIX PEIeHn).

YTOoOBI PEIIUTD 3a1aUy, IPUHTU K HEKOTOPOMY BBIBO-
Iy 1 3 GHEeKTUBHO IPEICTABUTh ITOJYUeHHbIE Pe3yIbTaThI
IPYTUM, IITKOJBHUKY TaKiKe JOJIXKHBI YMETh BBIIIOJTHATD
poJu mccienoBaTeN s, OPraHn3aTopa, JUIla, IPUHIMA-
IOIIETO PENIEeHNA, ¥ KOMMYHHUKATOPa B paMKaX KasKJ0i
npeaMeTHON mosuruu. TakuMm o0pasoM, BbIIeJIeHHBIE
pOJIU ¥ IPeAMETHBIE QUCIIUIIINHBI CJIUBAIOTCH.
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B xome saHATHUM cTApPIIEeKJAaCCHUKM yuaTcs 3aja-
BaTh BOMPOCHI, cOOMPATh MH(MPOPMAIUIO, aHAJIU3UPO-
BaTh U CYMMHUPOBATD JaHHbIE, UCKATh IIPEIy0esKIeHn s
¥ CKPBITHIE I[eJIU, TPOBEPATH, TOKA3bIBATh, IPUHUMATH
pemnieHns, yoeAUTeIbHO JOBOAUTH UX 10 CBEIEHUA APY-
rux Jiojeii. BeimosrHaemMasa npoeKTHasA pabora JoIKHA
CII0COOCTBOBATH PEIIIEHUIO PeasIbHBIX IP0O0JIeM Ha 6J1aro
OKPYJKAIOIIEero IITKOJbHUKOB COOOIIIECTBa.

MeToanuecKoil OCHOBOM Kypca CTajio 00befUHEeHnEe
MOJIOKEHUN IMeJarornyecKoro KOHCTPYKIIMOHU3MA
¥ pa3BUBAIOIIETO O0yUEeHUA, a CaM KypC IIPECTABIAET
co00ii TToCIeq0BaTEeJIbHOCTh IPOEKTOB, KOTOPHIE BbBI-
MOJHAIOTCA yUallUMUCA HAa MaTepuaje OKpy:Kawliei
sku3HU. TakuM 06pasoM, MPUHITUIIEI OTOOPA coaepsKa-
HUSA U IIOCTPOEHUA Kypca « BBeieHue B conmaibHbIE IIPO-
6J1eMbI» aHAJIOTUYHBI TPUHITUIIAM IIOCTPOEHU A BBOJAHOTO
Kypca ecTeCTBO3SHAHUS.

YuebHO-MeTOMUECKTE MAaTePUabIl 1A PpaboThl IO
Kypcy ObLIM paspaboTaHbl ITearoraMu KPaCHOAPCKUX
mkoJ [50]. OnbIT ero mpoBeeHNA ITOKA3aJI, YTO IIPeJ-
JIOKEeHHBI OAXO0/] CTUMYJIUPYET HHTEePEeC IITKOJIbHUKOB
K OOII[eCTBEHHBIM ITPOIECCAM UM SIBJICHUAM: ydall[recs
00HAPYIKUJIN, UTO YPOKM B KJacCe MOTYT OBITH HAIIPA-
MYIO CBSIBaHBI C PEAJIbHOM JKUSHBIO.

OnbIT MEKIYHAPOAHBIX IIPOEKTOB BHIABUJ OCTPHIA
IedUIUT MaTepUaJOB [IJdA YUYUTEJeH IO MEeTOAUKE
opraHu3anuu paboThl yUalMXcda B MaJbIX I'DyIIIax.
Anerkcaunp OpreBuu YBapoB paspaboraa yueOHO-
MeTonuueckoe mocobue «Koomepamnusa B o0OyueHUM:
rpynnoBasa paboTa» — OJHO U3 IEPBBIX OTEUYECTBEH-
HBIX METOAMWYECKUX mocobuii mo aToit Teme [51]. Ono
BBIIILIIO B cepun «IIoATroTOBKA IefaroroB K pPeIIeHuo
3a7a4 rPasKJIaHCKOTO 00pa3oBaHuA» (Te copefaKkTopa-
mu A. 0. VBapoa 0bumu Ucaak [JaBugoBuu OpymMuH
u Bopuc Nocudosuu XacaH) u JIerJio B OCHOBY Kypca
«CoBpeMeHHBIE TTeIarOruUecKie TeXHOJOTUM», KOTO-
PBI aBTOD BeJ B YHuBepcuTeTe Poccuiickoil akageMuu
oOpasoBaHU.

Anexcauap IOpbeBuY IpUHAJ aKTUBHOE yUacTHe
B o0cykaeuuu pedopMbl 00yueHusa mHpopMaTUKe,
HaYaBIIleMCcA Ha IIOPOTre TPeThero Thicadenerud [52].
CosBmectHO ¢ A. JI. CemenoBeiM u A. A. Ky3HeiioBeIM
OH TIIPEJIOKUJ CUCTEMY MHOTOCTYIIEHYATOTO U3YUEHUA
nHMOPMATUKY U THMOPMAITMOHHBIX TEXHOJIOTUI HA BCEX
sTamax HIIKOJbHOTO 00pa3oBaHUA, I'le IPU IIepexone
OT CTYIIEHU K CTYIIEHU IPUOPUTETHBIE eI O0yUueHUusa
MeHdATCcA [53]. B KauecTBe OCHOBHBIX HAIIPABJIEHUMN
PasBUTUA 3TOI 00pPa30BaTEIBHOI 00/IACTH ITPEIJIATATIOCE:

e COKpaleHue 00’beMa 0OCBAUBaEMBbIX IITKOJIbHUKA-

MU PYTUHHBIX TEXHOJOTUYECKUX 3HAHUMH, CBA-
3aHHBIX CO CHEIU(MDUKON OTAEJIbHBIX ITU(MPOBLIX
UHCTPYMEHTOB;

e pasrpysKa KypcoB 10 nHGOpMaTHUKe IIyTeM Iepe-

HOCa 0TPaboTKU yMeHUi mo ucnojab3opanuio [T
B KYPCHI IO U3YUEHUIO 00Ie00pas3oBaTeIbHBIX
OUCIHUIJINH, UX UHTErpamu ¢ U3ydyeHrueM HH-
dopmMaTUKu;

e mepeHoCc (POPMUPOBAHUSA AJTOPUTMUUECKOTO

MBIILJIEHUS B MJAIINe KJIACChI, Te CUHTETUY-
HOCTB €T0 OCBOEHU S MaKCUMaJIbHA;

® AKTHUBHOE OCBOEHUE «COIUAIbHON NH(GOPMATAKY »
(nHGOPMAIIMOHHON 0e30IaCHOCTU, MPABOBBLIX
¥ 9TUYECKUX BOIIPOCOB PaboThI ¢ mHpOpMAaIreii).

CorsacHO NPEAJIOKEeHHON KOHIIENIIUU, OJHOU U3
OPUOPUTETHBIX IIeJiel 00Iero o0pasoBaHUA JOJIXKHO
craTh (OPMUPOBAHNE UH(POPMAIMOHHON 1 KOMMYHU-
KaIlMOHHOU KOMIIETEHTHOCTH BBIITYCKHUKOB, 28 OCHOBOM
IJIs IIPOBEeeHUs 9TOM paboThl MO KHA ObITH 00pasoBa-
TeabHas 06yacTh « MH(popMaTuKa 1 nHMPOPMAIIOHHBIE
TexHOJOTUU» . CEerofHs, KOraa ypoBeHb NH(POPMAI[MOH-
HO-KOMMYHUKAITMOHHONW KOMIIETEHTHOCTU BBIIMYCKHU-
KOB IIIKOJIBI BBI3BIBAET Cephe3HOoe OecrnoKoiicTBo [54],
OpeaoKeHHbIe PelIeHnusI 0 COBEPIIeHCTBOBAHUIO
mpernofaBaHUs MHPOPMATUKM OCTAIOTCS aKTYaJTbHBIMU.

B mauase 2000-x TOI0OB B POCCUHMCKUX IMKOJAX
cTaj pacupoCcTPaHATHCA UHTePHeT. [[Jig o3HAKOMJIe-
HUS IIeJaroroB ¢ HOBOU IM(PPOBOI TEXHOJIOTHEH Oblia
obpaszoBana «Pemepanusa MHTepHET-00pa3oBaHUA»
(PUO) [55], m ee dunamanasl MOABUINCH BO MHOTHUX
peruonax Poccumn. Anexcauap IOpbeBuY IpeaIos K
Cersane MuxaiisoBae ABeeBoii, KoTopad Oblja B TO
BpeMsdA IMPEKTOPOM 00pasoBaTeIbHBIX IporpamMmm PO,
npoBecTH (POPMUPYIOIINI S9KCIIEPUMEHT /IJIA OTBETA Ha
BOIIPOC: MOJYKHO JIX1 00y4aTh IIKOJbHUKOB €CTECTBEHHO-
HayYHBIM JUCIUILINHAM YePe3 MHTEPHET C TAKUMU JKe
pe3yabTaTaMu, KaKue IIOJydYaeT YUeHUK U3 XOPOIIei
GuBUKO-MaTeMaTuUYeCKOH I1K0JIbl? Tak moAaBuICA Ipo-
exT «aTepHeTKaacc» [56], B xome KoTOpOTO:

e paspaboTaHa W HPOBEPEHA NMEPCIEKTUBHASA MO-
Ieab O0ydYeHUA IIKOJbHUKOB Uepe3 MHTEPHET
(KOJITEKTUB CETEBBIX MEeAaroroB-IIPeIMETHNKOB
BeJI 3aHATUSA C TPYIIIIAMHU YUYAITUXCSA B YAJTeHHBIX
peruonax Poccuu mpu moiepsKKe KypaTopoB Ha
MecTax);

e BBHIABJIEHBI METOAUUECKUE IIPUeMbl U TEXHUKH,
KOTOpBIe HeOOXOAMMBI mefaroraM (CeTeBoil mpe-
moJaBaTesb, KypaTop, METOAUCT);

e BpIpaboTaHa METOAMWKA HMOATOTOBKHU CETEBBIX
mezaroroB B 00JIaCTH IeJaroruuecKoro Ausaiiua,
OpraHU3aIlU CETEBOr0 B3aNMO/IeHICTBUS C KOJLIe-
ramMu 1 YYeHUKaMU.

B srcmepuMeHTe MCIIOJIB30BAIACh YCTAHOBJIEHHAA

B MockoBckoMm rentpe PO cucrema qUCTaHIITIOHHOTO
obyueHusa «JlomeHnTt». O0yueHre IPOBOAUIU BLICOKO-
KBaJn@UIIMPOBaHHBIE IIearoru, KOTOPbIe 00pa3oBaIn
ceTeBoe o0benuHeHne MeTonucToB « MHTepHeTKI1acca»
[57]. B akcnepuMeHTe IPUHAIN ydacTUe HECKOJBKO
COTEH INMKOJBHUKOB 1 UX KypaTopbl u3 MockBHbI, [1eTep-
oypra, Kapenun, Camapckoii u TromeHCKOH obJiacTeii,
Agraiickoro Kpas u gpyrux peruouos Poccuu. O6yuae-
Mble, KaK IPAaBUJIO0, IIOCEIAIN 3aHATHUA B ileHTpax ®PYIO
Ha MecTax, T'lie V HUX ObLI JOCTYI K UHTEPHETY.

B xo/€e sKCIIepuMeHTAIBHOTO0 00yUYeHMsI OBLIN BbI-
SBJIEHBI KJIFOUEBbIE YCJIOBUSA PE3YIbTATUBHOI0 00y YeHU A
uyepes3 UHTEPHET, CPear KOTOPBIX:

e M00pPOCOBECTHBIE KYypPaTOPhI HA MecTax;
rpymmnoBas paboTa yuaiimuxcs;

XOPOIIIO TOATOTOBJIEHHbBIE ITPETIOJaBaTeI!;
KauecTBeHHbIe yueOHbIe MaTepUaJIbl;

[ ]
[ ]
[ ]
o WHAWBUAYAIU3ANUA PAOOTHI YUAIITUXCA.
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PesyabTaThl BHIIOJHEHUS YUAIIMMUCS IPAKTHYE-
CKUX PabOT 1 CETEBLIX 3aJAHNNI, JaHHbIC AHKETHPOBAHISI
¥ IPOTOKOJIOB TECTUPOBAHUA ITOKAa3aJI1, YTO BBICOKODE-
3yJbTAaTUBHOE O0yUYeHNe IIIKOJbHUKOB Uepe3 NHTEPHEeT
BO3MOJKHO. BMecTe ¢ TeM IO CpaBHEHUIO C OOBIUHOI
IIKO0JIOI OHO 0oJiee 3aTpPaTHO.

6. MpoekTt «<MHpopmaTnsayna
cucrembl o6pasoBaHNA»

Anexcauap IOppeBru YBapoB BHEC 3aMeTHBII BKJIAT
B YCIIEIIIHOe OCyIIecTBJIeHMe dheaepaabHOTO IIPOeKTa
«Muadopmarusanusa cucremMbl o6pasosanusi» (MCO),
TOATOTOBKA W OCYIIECTBJIE€HNE KOTOPOTO IPOXOMUIN
B 2002-2008 romax [58]. B KauecTBe sKcmepTa, a 3a-
TeM PYKOBOAUTEJSI 9KCIIEPTHO-aHAJTUTUUECKOTO IIeHTPa
OpoeKTa OH yYacTBOBAJI B ONpeAeJeHUN KOHIeII[UN
¥ 3aIaHUs HA BRITIOJIHEHIE IIPOeKTa, SKCIIEPTHOM COITPO-
BOJKJEHUU BBITTOJHIEMBIX pador. OH OBILT cpeau paspa-
OOTUMKOB IPUHSTOM B IPOEKTE MOJIeJIN HEIIPEPBIBHOTO
npodeccuoHaJIbHOTO pa3BuTua yuuresaeir [59], a Kia-
cTepHad MOJEJb IIpollecca NHPOPMATUSAINY IIIKOJIBI,
KOTOPYIO ¥BapOB IPEJIOKUIJI COBMECTHO ¢ I'puropuem
MouceeBuuem Bogonbsuaom [60], ucmoab3oBaiach Kak
OJIVIH 13 MHCTPYMEHTOB OI[€HKU Pe3yJIbTaTUBHOCTHU IIPO-
exta F1CO. Anexcaunp IOpreBud KypupoBas paspaboTKy
KOJLJIEKIINY I POBBIX 00pa3oBaTeIbHBIX pecypcoB[61],
OPUHSAJ yuyacTue B GopMyInupOBaHUY 3aJaHUA HA BTOPOI
stamn npoexta ICO, B BEIpaObOTKe IPOIleayp pacapocTpa-
HEHUS U BHeIPEHUS B IITKOJIaX MTHHOBAIITMOHHBIX YUe6HO-
MEeTOAMYECKUX MaTepUaioB, KOTOPhbIe OBILIN CO3MaHBI
B xoze npoekTa [62]. Ilo pesyarraram npoextra MMCO
A. I0. YBapoB B cocTaBe aBTOPCKOI'0 KOJIJIEKTHUBA OBLI
ynmocrtoen B 2009 rogy npemuu IIpasurensctea PP B 06-
JlacTH 00pasoBaHUSA 34 CO3JaHe HaYUHO-TTPAKTUIECKOI
paspaboTku « KomimekcHasa Momea b MHPOPMATUSAIUNT
00pasoBaHUs: YUUTEIb — IIIKOJa — MYHUIIATIAJIATET —
peruoH».

Basxkubsim BKIagom Astekcauapa FOpreBrua u Mmexxay-
HapOAHBIX sKcepToB poexkTa M1CO B pasBuTHE POCCUTI-
CKOI IeZJarOTUYeCKOM HAYKY CTAJIO IIPUBJIEUeHEe BHUMA-
HUA OT€UECTBEHHBIX Pa3pa0b0TUNKOB yUEOHBIX ITPOTPAMM
¥ MaTepHaJIOB K 6bICTPO Pa3BUBAOIIMMCA MHCTPYMEHTAM
U MeToJaM Ilefarorndyeckoro ngusaiina. B mauamae 1990-x
roxoB Anexcauap FOpbeBuY 1 ero KoJjIeru 3 KOMIaHUNT
«YHUAP>»" aganTupoBaIl 1 HCIOJb30BAIN OTeUeCTBeH-
HBII U 3apy0e’KHBIN OMBIT CO3JaHUA PEe3yIbTATUBHBIX
y4eOHBIX MaTePUAJIOB AJIsS HaJaKUBAHUSA IIOTOYHOTO
IPOMU3BOACTBA OOYUAOIIUX TPOrPAMM JJIsI 3aPy0eKHOTO
PBIHKA. OTOT OIIBIT BHICOKO OII€HMUJ PEKTOD ¥ HUBEPCU-
Tera PAO B. M. Bum-Bajn, KoTopbIii IpeaaoxuI Alek-
cagnpy IOpbeBuuy onrcaTh €ro B KHUTE «DJIeKTPOHHBIN
yueOHUK: Teopusd 1 NpakTuKu» [5]. Visganue BbI3BaJIO
GOJIBIIIOl MHTEPEC, ETO PACIIIMPEHHAA PETaKI[U BBIIILIA
B uHTepHeT-KypHae PO u 6bICTPO cTajia HaCTOJIbHOM
KHUTOI OTeYeCTBEHHBIX PaspadoTUNKOB IIU(PPOBLIX 00-
pasoBaTeJbHBIX pecypcoB. COKpallieHHas BEPCUA 9TOTO
MaTepuajia ObLIa OMy0JMKOBAHA B CIIEI[MAJbHOM BBI-

*  Kommnauusa « YHUAP». https://uniar.ru/

nycke exxeHenenbHuKa «adopmarura» [63]. IIpoekT
N CO parTuuecKu Jeraans3oBaj IeJarornuecK i Jusaine
B HAIIlell cTpaHe KakK 00J1aCTh COBPEMEHHOM TUIaKTUKH.
ITosnuee Anexkcauap FOpbeBuY IOATOTOBUI Pa3BEPHYTOE
MEeTOAMYEeCKOe PYKOBOACTBO II0 OCHOBAM Tegau3aiiHa.
OHO BOIILJIO B KHUTY 0 padpaborkax « YHUAP», Boeiten-
MIyI0 K 100mjero koMmmauuu [64].

7. MexxpyHapoAHbI 3KcnepT

Agnerkcangp IOpreBuu YBapoB XOPOIIO M3BECTEH
KaK MeKIYHapOAHBIN 9KCIePT B 06JiacTU ITU(POBOTO
ob6HOBJIeHUA o6pasoBanusa. OH OB CpeAUn KOHCYJIb-
TAHTOB, ITOJTOTOBUBIIUX BTOPYIO BEPCUIO PEeKOMEHa-
nuit IOHECKO mo crtpyxkrype UKT-KoMmeTeHTHOCTHT
yuuresieit (UNESCO ICT Competency Framework for
Teachers, 2011)". Anexcanap IOpbeBuu momoras Ie-
JaroraM pasHbIX CTPaH paspadaThIiBaTh HAIIMOHAIbHBIE
pamku u TpeboBanua K UKT-kKoMIleTeHIIIY IeAaroros,
Yy4acTBOBAaJI B UBYUYEHNU U aHAJIN3€e OIIbITA MCII0JIb30Ba-
HUA peKoMeHanuii. B cocraBe MeXKIyHaAPOIHOMN IPYIIITHI
SKCIIEPTOB OH 3aHMMAaJICA IIOJATOTOBKOII MaTepuaJoB,
KOTOpBIE IOMOTAIOT OPraHaM yIIpaBJaeHUA 00pa3oBaHUA
co3gaBaTh IIPOrPaMMBbI U IJIAHBI 110 npuMeneHuio UKT
B oopasoBauuu [65]. CerogHa aTu MaTepUAaIbl UCTIOJIb-
3YIOTCA BO MHOTUX CTpPaHaX.

B uwncse gpyrux MesKIyHapPOJHBIX SKCIIEePTOB AJIeK-
cauap IOppeBUY yyacTBOBAJI B aHAJIU3€e U ONUCAHUU
OIBITA WHHOBAIIMOHHON PabOTHI aCCOIIMUPOBAHHBIX
mxoa JOHECKO, mobeauBIInX B KOHKYPCE II0 UCIIOJIb-
30BaHUI0 MOOMJIBHBIX TEXHOJIOTUI B 00yuenuu [66].
OH OBLJI KypaTOpPOM OAHOI M3 MEHTOPCKUX TPYIII TeX
IIKOJI, KOTOPBIE 3aBOEBAJIU IIPABO YUACTBOBATD B MEIKIY -
HapoaHOM IpoeKTe « IHHOBAIIMOHHBIE ITKOJBI» IIPO-
rpammbl «IlapTHepcTBO B 06pasoBaHUM» KOPIIOpAIlUU
«MaiikpocodT». PaboTa B MEHTOPCKUX TPYIIIIax ObLaa
HalleJieHa Ha TO, YTOOBI ITIOMOYb YUACTHUKAM IIPOEKTAa
cTaTh O0yYaluMUCA OpraHU3anuaMu. IIpoeKT ObLI
IpW3BaH, CPeAU IIPOYEro, IPUBHECTU B IITKOJBI OIBIT
pa3BuTHsa HHOBAIMOHHGBIX [T-KoMITaHMiT, KOTOPHIE pac-
CMaTpPUBAJINCh KaK OCTPOBKU Iu(GpPOBOIl TpaHCchopMa-
nuu Hegaiekoro oyayiiero. Kommauusa « MaiikpocodT»
IpeOCTaBUjIa TAKET METOJUYECKUX MATEePHUAJIOB, YTOOBI
TMOATOTOBUTH IIKOJIBI K IIOCTOSTHHBIM N3MeHeHuAM. [Ipu
STOM OTIOPOM AOJIKHBI OBLIU CIYKUTH IIeJarornyecKue
HaXOIKU U OUBIT IIKOJI, KOTOPhIE ABJIAIOTCA JIUAEPaMU
BocBoeHuu LT u 1o6uBarOTCA ¢ MX TOMOIIBIO HETIJIOXUX
pesyiabraToB. Cosmanue «udpoBoil 00pa3soBaTeILHON
cpeabl» OHOBPEMEHHO ¢ (DOPMUPOBAHIEM HEOOXOAUMOM
IeIarornYecKO KyJIbTYPhI — CJIOXKHEHIINH IIpoIece,
KOTODBII He OTPaHNYUBAETCA 3aKYIKAMU 3JIEKTPOHHOTO
000pymoBaHUA U IIPOTPAMMHEBIX cpen. IIpoekT «UH-
HOBAIMOHHBIE ITKOJIBI» ITO3BOJIUJ YBUAETh PEaJTbHYIO
KapTUHY U3MeHeHU, IPOUCXOAAIINX B XOPOIITNX o0pa-
30BaTeJIbHBIX OPTraHU3AIUAX , KOTOPhIE OCBANBAOT BO3-
MOXKHOCTH, IIPeoCTaBIAeMble OLICTPO Pa3BUBAalOIeiicsa
mudpPoBoi cpemoii [67].

Cwm.: https://www.schoolnet.org.za/wp-content/uploads/
Documents/ICT-CFT ver2_ 5 Julyl.pdf
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8. K wKone c nepcoHann3npoBaHHO-
pesynbTaTMBHOI OpraHnsauuei obyuyeHns

3aHMMAasICh BOIPOCAMU BHEAPEHU ITU(MPOBLIX TEX-
HOJIOTHMH B yueOHBIN IPOIlecc Ha YPOBHE IIKOJIBI, AJIEeK-
caaap IOpbeBudY He ocTaBiasAeT 6€3 BHUMaHUA U3YUEHUE
nudpoBoro 06HOBIIEHNA 00Pa30BaHUA KAK I[€JIOCTHOT'O
aBiaenus. Ero pa6orsl Ha aTy Temy B 2000-x romax
[68—71]6bL1; ycTPEeMJIEHBI B OyAyIliee, OPUEHTUPOBAI T
mesaroroB Ha MCIOJb30BaHUE MU(POBBIX TEXHOJIOTUM
IS CUCTEMHOTO OOHOBJIEHUA HIKOJIbI. II0ATOTOBIEH-
HBII UM coBMecTHO ¢ akagzemukamu A. I'. AcMoI0BBIM
u A. JI. CeMeHOBBIM IPOTHO3 PA3BUTUS IIU(PPOBOTO 00-
HOBJIEHUA B Hallleii crpase [72], a Tak:ke MoHOorpadus,
rae nHopMaTU3anus o0pa3oBaHUs PacCMaTPUBAETCS
KakK IIeJIOCTHOe IeJarornueckoe sBieHue [73], saganu
YCTAaHOBKY Ha pacliupeHHe I'PaHUI] TPaAUIMOHHON
KJIACCHO-YPOYHOM CHUCTEeMBI OPraHW3aIluu O0yUeHU.
9Tty paboThl MOATOJKHYJN IeJaroroB K 00CYKICHUIO
KJIIOUEBBIX COCTABJAIOINX IPeoOpasoBaHUSA IITKOJBI
pu mepexoe K WHANBUAYAJIN3UPOBAHHON cucTeMe
obpasoBaTeabHOIT paboTsl. MccienqoBauusa AJeKcaH-
npa IOpreBuua B 8TO# 006J1aCTH JIETJIX B OCHOBY OJHOM
n3 HauboJiee MUTUPYEMBIX CETONHA KHUT 110 U POBOM
Tpaucopmaruu obpasoBanua (I[TO) [74]. B meit on
paccmarpuBaet IITO kak ouepenHoii sTam udGpPOBOTO
OOHOBJIEHUA IIKOJIbI, KOTOPHIA NPUXOJUT HA CMEHY
nHpopmarusanuu obpasoBanusa. I[TO TpakTyercs
KaK B3aumMOYyBsidaHHOe (CCTEeMHOe) OOHOBJIEHUE Ieieil
U comepsKaHUA O0yUyeHUs, HHCTPYMEHTOB, METOLOB
¥ OpPraHMU3aInoOHHBIX ()OPM yueOHO# paboThI B pa3BUBa-
foretica udponoii cpege. Ileans ITTO — BcecTopoHHEe
pasBuUTHE KaKJ0ro o6yuaeMoro, (popMupoBaHue y HETO
KOMIIETEHI[NI, HeOOXOAMMBbIX IJIsSI JKU3HU B II(PPOBOL
sxoHoMmuke. A. 0. ¥YBapos nosaraer, uro IITO — sto
IBUKEHHUE K IepCOHAJIU3NPOBAHHO-PE3YIbTATUBHOMN
opraHmusanuu o0yUeHUsI B HeIIPEPHIBHO COBEPIIIEHCTBY-
forreiica (o0yuarolmeiicsa) oopasoBaTeIbHON OpraHm3sa-
mun, a 103yHT IITO riracur: «{BusKeHre OT IIKOJIbI AJIs
BCEX — K IITKOJIE JJI KaXKIOTO» .

ITudpoBas TpanchopMaIiia pasBoOpauruBaETCs B IITN-
POKOM KOHTEKCTe, KOTOPBIN oIpeaesiseTcsa 0a30BbLIMU
CIleHApUAMU Pa3BUTUA 00pPa30BATEIbHOU CHUCTEMBI.
Anexcauap FOppeBUY BbIZIEIAET TPU IPYIIIBI BADUATUB-
HBIX CIIEHAPUEB: UHEPUUOHHBLIL, MPAHCHOPMAUUOHHBLIL
u dusepzenmuulLit[715]. U HepuuoHHbLil cCyeHapuil Tpeno-
Jaraer, 4To TpaauIlnoHHAad (YepeaHeHHasd ) MOJe b opra-
HU3auu 00y4ueHusi Bce 00JbIire (popMaindyercs. 3aech
IIT ucnonb3yOT AJIA TOTO, YTOOBI JIYUIIIE BHEADATH IIPO-
BOAMMBIE CBEPXY PEIIEHUA, YCUINBATh KOHTPOJIb, TapaH-
TUPOBATH OAHOOOPA3HE TECTUPYEMBIX 00Pa30BaTEIbHBIX
MaTeprajoB U METOAUUECKUX perrteHuii. B xone mpamnc-
dopmayuorHo20 cyueHapus obpazoBaTeIbHbIe OPTaHU3a-
AU TTIOCTETIEHHO IIPEeBPAIIaoTCs B KYJIbTYPHBIE IIeHTPHI
MecTHBIX (u/uam npodeccruoHaJIbHBIX) COOOIECTB,
B «MOOMJIbHBIE IITKOJIBI», B MECTO YUeObl U TUUHOCTHOTO
pasBUTHUA Ha IpOoTAKeHUU Beelt sku3Hu. LT cayxar un-
CTPYMEHTOM IIOBBITIIEHUA NHANBUAYATN3ANUN YIeOHON
paboTsl 1 ee pedyabTaTuBHOCTU. [Ipu dusepzenmmuom
cuyerapuu HejocraToyHada 3(pPeKTUBHOCTb TPALUIINOH-

HBIX 00pa30BaTEJILHBIX OPraHU3aIUil KOMIIEHCUPYETCHA 32
CUeT Pa3BUBAIOIIMXCS CETEBBIX 00PA30BATEIbHBIX YCIYT
(cepBucoB). PasBuBaioTcsi ceTeBble 0O0pa3oBaTeJIbHbIE
CepBUCHI, MECTHBIE 1 CeTeBbIe 00pa3oBaTeIbHbIE COOOIITe-
CTBa, TPAAUIIMOHHAA 00pa3oBaTeibHAA CUCTEMA PA3MBbI-
BaeTcs, 1 yJalluecsa CTPEMATCA IOJIYIUTh 00pasoBaHue
3a mipefiesiaMu (POPMAaJIbHOM IITKOJIBI.

WHeprinoHHEbIN clleHAPUY OPUEHTHUPOBAH HA cCOXPa-
HeHHe cTaTyc-KBo. B yciaoBuaX mepexona K Mu@poBoit
9KOHOMUKE OH He UMeeT AOJITOCPOUHOM MEepPCIeKTUBBI
u Hen36eKHO cMeHsAeTcs TPaHCHOPMAIMOHHBIM CIie-
"HapueMm. EcTeCTBEHHO IIPEAIIOJI0KUTDH, YTO, €CJAU ITO
nouyeMy-aubo He MPOUCXOIUT, 3aIUTHBLIE CUJBI CO-
UAaJBHOTO PA3BUTHUA OYyAYyT 3aMeniaTh (BBITECHSATH)
IeTpagupyIONIyI0 TPAAUIUOHHYIO IMKOJY APYTUMU
CTPYKTYPaMU [Jisi OOYUeHUS ¥ BOCITUTAHUS IO PACTAT0-
I1ero IMOKOJIEHWSI B PAMKaX JUBEPreHTHOro CIleHAPUS.
PasBuTue o [UBEPreHTHOMY CIleHapPUIO HEYCTONUYNBO.
CKpBITHIE B HEM YI'DO3BI COIAJILHOTO JaPBUHU3MA Oy Ay T
CTUMYJIUPOBATH IIEPEXO0/]] OT JUBEPTEHTHOTO CIleHapUA
K TpaHchopmarnuonuomy. Ilepexon Kk TparchopMaImoH-
HOMY CIleHapHUIo Yepes AUBEPTEHTHHIN ClleJIaeT IPOIeCce
11uPOBOTO OOHOBJIEHUA HAMHOTO 00Jiee 3aTPATHBIM. ITO
Ba’KHBIA IIPAKTUYECKUH BBIBOJ, KOTOPBIN HEIIOCpe.-
CTBEHHO CJIeIyeT U3 IPOBEeIEHHOTO aHAIN3a.

A. 0. ¥YBapos mokasaJ, uro mudpoBas TpaHchop-
Malus BeJleT K PAAUKAIbHOMY PACIIIUPEHUO TPAAUII-
OHHOTO XpoHOTOIa yuebHoii paborsl [75]. OHa TpebyeT
mepecMaTpUBATh 0a30BbIe IPECTABIEHNUA, HA KOTOPBIX
TOCTPOeHA TPAAUIIMOHHAS IITKOJIbHAS JKU3HD (pacmuca-
HUe, KJaCCHBIN JKypHAaJ, JHEBHUK, 3BOHOK, KJlacCHAS
KoMmHaTa u T. A.). Iludporas Tpamchopmaiius 3acTas-
JIsieT O0paTUThCA K MeJarornyecKuM IIPeCTaBIeHUAM
0 pe3yJIbTaTUBHOM obOpasoBaHuu [76], K HOBOMY ITIOHU-
MaHUIO IIKOJIBI IIOJIHOTO AHA. B TpancopMupoBaHHOMN
IITKOJIe BMeIllallee IPOCTPAaHCTBO 00pa3oBaTeIbHOTO
mpollecca 3aBUCUT W OT JeHCTBYIOIEeN colualbHOMN
OpraHmM3aIuu, U OT MUCIOJIb3yeMbIX MHMOOPMAIMOHHBIX
TEXHOJIOTUH, ¥ OT HAJIMYHOTO Pa3HO00pasma MU(POBBIX
MHCTPYMEHTOB, Y4eOHO-METONUUYECKUX MaTepPUaaoB
u cepBucoB. TakuMm o6pasoM, PacCIIUPSAIOTCA BOZMOXK-
HOCTHU IIOJIyYeHUA 00pasoBaHUA 3a IpeJeaMUu TPaau-
IIMOHHBIX 00Pa30BaTEJIbHBIX OPTaHU3AIUIA.

AHanusupysa pesyJabTaThl HEJJaBHO IIPOBEAEHHOTO
mouuTopuura [77], Anekcauap FOpreBud moKasbIBaer,
YTO GOJBITUHCTBO POCCUNCKUX IIIKOJI eIlje He TOTOBO
BCcepbes pemiaTh 3agauu MudpoBoii TpaHchopMAIIUU
o6pasoBanusd. IlstaHUpPOBaHUE U OCYINECTBJIIeHUE ITHU(-
poBOTO OOGHOBJIEHUS IMTKOJ TpeOyeT BapuaTUBHBIX
pellleHuil ¢ y4eTOM pPeabHOT'0 COCTOAHUS OTAEeJIbHBIX
00pas3oBaTeIbHBIX OPraHU3aIlnil, KaKaas 13 KOTOPBIX
IPOABUTAETCA 10 BTOMY IIYTHU B CBOEM TEMIIE.

ITo muenuio A. IO. YBapoBa, oqHOII U3 I'TaBHBIX
TPYIHOCTEMH, IIPEIATCTBYOIINX IIU(pPOBOI TpaHchopMa-
Uy 00pa3oBaHUA U IIPEBPAIIeHUI0 00111e00pa3oBaTEb-
HBIX ITKOJI B CMapT-IIKOJEI [ 78], ABiIdeTca OTCyTCTBUE
OTEUEeCTBEHHBIX IPUMEPOB 3aBEPIIIEHUA TAKOH TPaHC-
dopmanuy 1 mepexoia K IepCoOHATN3UPOBAHHO-PE3YJIb-
TATUBHOU opraHusanuu yuyebHoit paboTwl. [lecaTs JjieT
Ha3aJ OH BO3TJIaBUJI MHHOBAIIMOHHYIO IJIOIaaKy Peme-




2023;38(1):5-22

Cemetrog A. J1. u dp. MoneeKka LUndpPoBOro 0OGHOBNEHNA OTEUECTBEHHOW LIKOJIbI. ..

ISSN 0234-0453 « UHOOPMATUKA N OBPA3SOBAHWE - 2023 - Tom 38 N2 1

PaIbHOTO MHCTUTYTA PA3BUTHUSA 00pasoBaHUs, KOTOPas
6bL1a oOOpasoBaHa Ha 6a3e CaukT-IleTepOypPreK o ITKOJIBI
Ne 550. ITox ero HayYHBIM PYKOBOACTBOM II€IarOTU dTOM
IIKOJIBI Pa3padaThIBAIN U BHEAPSIN Y ce0s pas3IndHble
3JIEMEHTHI IIePCOHAIN3UPOBAHHO-PE3YJIbTATUBHON MO-
leJiy opraHmsanuu yueoHo# paborsl. Tpanchopmaia
IIKOJIBI 3aXBaThIBaja BCe CTOPOHBI paboThl oO6paszoBa-
TEJIBHOTO YUPEXKAEHUs, PACIIPOCTPAHATIACH HA Pa3HbIE
BO3pacTHbIE Ipynnbl yuarmuxca [ 79, 80].

ITepexon K HOBOI Moeau yueOHOM paboThI TpedyeT
OHOBPEMEHHO (CHCTEMHO) PEIUTh IIECTh B3AUMOCBS-
3aHHBIX 3a7ay:

e mepeiTH OT TPAAUIMOHHOTO «IIPOXOKAEHUS
yueGHOro MaTeprasia» K JOCTUKEHUIO YKeJIaeMbIX
y4eOHBIX Pe3yJIbTATOB KaKIbIM 00yU1aeMbIM;

® U3MEHUTH CIIOCOOBI OIeHUBAHUS YCIIEIITHOCTHU
yueO0HO# paboThI HIKOJLHUKOB;

e IIePecMOTPETH POJU YUACTHUKOB M CIIOCOOBI OCY-
IIIeCTBJIEHUS yUeOHOI paboThI;

e MOIEepPHU3UPOBATL (0OHOBUTH) PUBUUECKYIO
U PPOBYI0 00Pa30BATEIBHYIO CPENY IIIKOJIbI;

e OOHOBUTH perjiaMeHT PabOTHI IITKOJIbI.

Iist KasKkgoro odyuyaemMoro IUKJ yueOHOol paboThl
HaYMHAETCA C IPUCBOEHUA Iesiell yueOGHOU pabGoThI
¥ 3aBepIaeTCA JIUIID IOCJIE JOCTUKEHUA 0UepPeTHOr0
yuebHOTO pedyabraTa. KasKablil yUeHUK 3HAET, Yero oH
IOJI3KEH JOCTUYD IIPU OCBOEHUM MaTepuaja OuepesHO-
ro yueOHOro 0JIOKa U KaK OH OyIeT JeMOHCTPHUPOBATH
IOCTUKeHue 3Toro pesyibrata. OH HOHMMAaeT, UTO HE
CMOJKET JBUHYTBHCA JaJbIlle, He IIPEO0JIEB 3TOT PyOesK.

ITpunaB meau yue6HOM paboThl, 00yUaeMblii 6epeT Ha
cebs1 PoJIb cyObeKTa yueOHOIT paboThI, IeJIeHATPABIEHHO
pasBopaunBaeT COOCTBEHHYIO YUEOHYIO IesTEeIbHOCTD.
TytaBHOT 32a60TO yUMTEIIA CTAHOBUTCSA IIOCTAHOBKA IIEPET
o0y4uaeMbIM OUepPeIHOM yueOHOM 3amaun, (QOPMUPOBAHIE
YCJIOBUIL, TOMOTAIOIINX €e JOCTUKEeHUIO (a He U3JI0KeHe
yuebHOTO MaTepuajia). Posb megarora Kak «HOCUTEJIS
3HAHUM» CYyKaeTcs, a POJIb HACTABHUKA 1 KOHCYJIbTAHTA,
POJIb «MacTepa YUeHUs» CTAHOBUTCSA BEeAYIIei.

B HOBOIT MOIe TN yUUTEI0 BO BpeMs YPOKa TpedyeTrcs
cBO0OOIHOE ITPOCTPAHCTBO, HYKHBI MHCTPYMEHTBI IJIs
paboThI ¢ HECKOJBKUMY MAaJIbIMU I'DYIIIAMU, a TaK¥Ke
YCJIOBUA AJIA JUHAMUYHOI'O YIPABJIEHUS UX PabOTOIA.
Hnsa aToro yueGHbIE TOMEII[eHUA IITKOJIBI HY3KHO IIepe-
000pPyI0BaTh TAKUM 00Pa30M, UTOOBI IPYIIIEI HE MEeIITaIin
IPYT OPYTY, YIUTEIHh MOT IIOCTOSHHO AEPYKATh UX B II0JIE
3peHusd, a yueGHbIe MaTePUAJIbI ObLIN B OTKPBITOM JOCTY-
ne. Cpey HeOOXOUMBIX UHCTPYMEHTOB CYIIIECTBEHHYIO
poJib 37ech UrpamT HuGPOBble MHCTPYMEHTHI: ILJIaH-
IeThl, JeMOHCTPAIMOHHOE 000pyJOBaHUEe, ITU(DPOBHIE
yueOHbIe MaTepraJibl, THTEPHET-CePBUCHI U T. II.

B Hauajie sKcnmepuMeHTaJbHON paboThl HOBas MO-
IeJb MHOTUM KasaJjiach HeyAOoOHO#W U CTPaHHOII, HO IO
Mepe U3yUeHus yuallluecs U meJaroru ee ocBouau. B oc-
HOBE MOJIEJI JIEJKAT ABA U3BECTHBIX MIPUHITUIIA:

e 1iesi OOYyUeHU s, 3aaHHbIe U3BHE, JOJKHBI OBITH
nepepaboTaHbl YUEHUKOM U CTATh €TI0 JUUHBIMU
eJIsAMU;

® YCIIENTHOCTH yueOHOI paboThI 00ecmeurnBaeTCs 3a
cUeT MHAWUBUAYAJIN3AIUNA TEeMIIa, OPraHU3aINu

¥ MeTOJIOB yueOHOIi paboThI, C ITOMOIIBIO YUeOHBIX
MaTepraJioB U 6JyIarofapsa CIeluaIbHbIM YCUIUAM
efaroroB IO Pa3BUTHUIO JUYHOCTHBIX KAaYeCTB
IIKOJIbHUKA.

Cpenu riaBHBIX TOCTOUMHCTB HOBOM MOJI€JIN YUaIIlU-
ecs OTMeyYaJiu CJIenyIoIe:

® IIOHATHOE ONMCAaHUE IeJeil U pe3yIbTaToB 00yue-
HUS;

e mpsaMas CBA3b MEKY HOCTUTHYTHIMU Pe3yJIbTa-
TaMH’ U Pe3yJbTaTaMU OIleHUBaHUS;

® BO3MOYKHOCTBH CAMOCTOSTENHHO IJIAHUPOBATH CBOE
yueGHOe BpeMs.

Y GoNIBITMHCTBA YUAIIUXCA IIePeX 0T K HOBOI MOAeIn
opraHmsauy yueOHoi paboThI He BHI3BAJ 3aTPYAHEHNI.
OpHako B padoTe yunuTeJael IPonu30IIn CYIIIeCTBeHHbIe
nsmenenusa. OHU OTMEUYAIOT, YTO PAHBIIIE:

® «MbI YUYUJIU BCEX, & TEIEPD JOIKHBI YUUTH KasK-
JIOTO: C KaXKI0M KOHTPOJIBHOI paboTOM paHO NN
MO3HO [IOJI’KHBI CIPABUTHCA BCE J0 €IUHOTO
YUYEHHUKAa»;

® «paHbIIle OTBETCTBEHHOCTH 32 PE3YyJIbTAThI 00y Ue-
HUS JerKajia Ha YUUTeJe, TellePb O0JbIITYIO YacTh
OTBETCTBEHHOCTHU HAJO0 MepefaTh YUEHUKY U ero
POIUTETAM» .

YueOHBI KJIAcC IIOTEPAI OJHOPOAHOCTD: 3aHATHUA,
KaK IIPaBUJO, IIPOXOIAT B MaJIbIX IPYIIIIaX, B Pe3yabTa-
Te Yero yUmuTeJb IIoJydaeT cpasy aBa Bbi3oBa. OT Hero
TpebyeTcs:

® IIOCTOSHHO F'OTOBUTH yueOHBbIe MaTePUAJbl U 3a-
TaHWSA IJI KasKIO0U I'PYIIIbI;

e HAWTU CBOE MECTO IPU HOBOW OpraHM3aInuu
yueOHOTO0 ImpoIiecca, yBuAeTh ce0si B HOBOM pPOJI
HACTaBHUKA M KOHCYJbLTAHTA.

YT06BI OTBETUTH HA II€PBbIIT BHI3OB, YUNTEJIS BBIHY K-
JIleHbI CAMU 'OTOBUTH YUeOHbIe U MeTOAUUYEeCKIIe MaTePH-
aJIbl, OMEPAIOHAIU3UPOBATE YUeOHbIE Pe3yIbTAaThI, UTO
TpeOyeT IIOBBIIIIEHU A YPOBHA KBAJTU(MUKAIIUY B 00JIaCTH
nmemaroruyeckoro nusaiiua. [yis cosganmua HOpMaTUBOB
Y4eOHBIX JOCTMIKEHUN IPUXOSUTCA IPUBJIEKATD TOTI0JI-
HUTEJHHBIX KOHCYJIbTAHTOB. V3-3a HaIM4Yusa B KJacce
HECKOJBbKUX I'PYII YUYEHUKOB, KOTOPbIE YCBAUBAIOT
y4eOHYI0 IPOrpaMMy B Pa3HOM TEMIIE, K KaKIOMY YPOKY
YUUTEJIA BBIHYKJeHBI TOTOBUTH HECKOJIBKO PA3JIUYHBIX
MeToAUYeCcKuX pasdpadorok. Cpenu HanboJiee CI0KHBIX
npobJjeM B cBOel paboTe YUUTEJsI Ha3bIBAIOT:

e OpraHMW3aIWIoO HA YPOKE Pe3yJIbTAaTUBHOU PabOThI

HECKOJIbKUX YUeOHBIX IPYIII, KOTOPHIE IBUMKYTCA
0 CBOUM YUYeOHBIM TPAeKTOPUAM C PA3HOU CKO-
POCTBIO;

e corjlacoBaHUe OI@HWBAHUS 110 CYIECTBYIOIIEH
nsaTUOAIBHOM crcTeMe C TpeboBaHMeM pesyJIbTa-
TUBHOM yueOHOII paboThI (JOCTUT UJIU HE JOCTUT
pesyJibTaTa);

e BBLIIOJIHEHME YUeOHOM IPOrpaMMbl OTCTAIOII[UMU,
dopmMupoBaHUE Yy HUX YUIEOHON MOTUBAIIUH.

ABTOpHI pa3dpaboTKu oTMevaroT: « HaKoIJIeHHBIH
OIBIT ITOKAa3hIBAET, YTO IIE€PCOHAJIU3UPOBAHHO-PE-
3yJbTAaTUBHAA MOJEJNb yueOHOI paboThl obiamaer He-
OCHOPUMBIMY JOCTOMHCTBAMU, OJHAKO €€ HEBO3MOXKHO
BBecTHu “mpukasom cBepxy”. Ee ocBoenue tpedyer
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MHOT0ACIIeKTHOUN TpaHchopMauu 00pa3oBaTeIbHOTO
mporIiecca, KOTOPYIO HeBO3MOXKHO ITPOBECTH 0e3 ITOIBUIK-
HUYECKOII TBOPUECKOM paboThl BCET'O ITeJaroruuecKkoro
KOJLJIEKTUBA, COTPYAHNUECTBA POAUTEel U YUEHUKOB,
KOMIETeHTHOII MeToAuuecKoii moaaep:kKu» [80].

9. 3aKnoueHve

Ceronusa Anexcauap IOpreBuu YBapoB — mpu-
3HAHHBIN aBTOPUTET B 001aCTH II(PPOBOTO OOHOBIEHU
00pasoBaHMuA, IeJarOTNUYEeCKOr0 AU3aiHa 1 COAEePIKAHN
obpasoBauus. Ero 6umorpadusi, Kak B 3epKaJje, oTpa-
JKaeT MOJIYBEKOBYIO MCTOPHUIO MU(PPOBOr0 OOHOBJIEHUS
OTeUeCTBEHHOU IIKOJbI. B cCBOUX MCCIeJOBAHUAX OH
IMOCTOSHHO 3arJIAAbIBaeT B OyayIlee, OTKPbIBAas HOBbIE
TOPU30HTELI PA3BUTHS POCCUNCKOTO 00IIero oopasona-
Husg. A. JO. YBapoB — aBTOp 60Jjiee ABYX C IMOJJOBUHOM
COTeH IeYaTHBIX PaboT, Cper KOTOPBIX CBBIIIIE ITOJIYTO-
pa recATKOB KHUT. Ero HegaBHMe TyOIUKAIINN, KOTOPBIE
MMOCBAIIEHBI [T POBOIT TparchopMAaIUY IITKOJIbI, paspa-
00TKe MHOT0ACIIEKTHOM MO/ I (P POBOro OOHOBJIEHUS
00pasoBaHusd, aHAIN3Y UHPOPMAI[MOHHO-KOMMYHUKA-
IUOHHON KOMIIETEHTHOCTH IIIKOJbHUKOB U MEePCIEK-
TUBAM Pa3BUTHUS 0O0IEero o0pasoBaHUs, BHUMATEIbLHO
M3y4YaloT IPernojaBaTelin, PyKOBOAUTEIN 00Pa30BaHUS,
megaroru-ucciaenosaTean. Ero paGoTsl Bcerga akTyallb-
HBI, 2 BCE€ BMECTEe OHMU II0JIHO PACKPBIBAIOT UCTOPUIO IIPO-
HUKHOBEHUA MU(PPOBBLIX TEXHOJOIUHA B OT€UECTBEHHOE
obpasoBanue”.

ABTOpBI cTaThbU BMeCTe C peJakIimeil KypHaJia
«Muadopmarurka u o6pazoBaHUe» MO3APABIAIOT AJeK-
caugapa IOpneBuua YBapoBa c 100mjieeM, JKeJaioT eMy
TBOPUYECKUX YCIEXOB M JKAYT HOBBIX MCCJeJOBAHUIMI
U nyGJIUKaIuii, KOTOpble BCEeraa BbIZBIBAIOT MHTEPEC
Y paGOTHUKOB IITKOJIBI.

Dunancuposanue

Pa6ora nmogaep:xkana MexIuCIUIIINHAPHON HAYYHO-00pas30-
BaTeJbHOU ITKOJI0U MOCKOBCKOI'O TOCYyZapCTBEHHOI'O YHUBEDPCHU-
Tera umenu M. B. JlomonocoBa «Mo3r, KOTHUTUBHBIE CUCTEMBI,
MCKycCTBeHHBIN nHTenaeKT» (A. JI. CemenoB) u Poccuiickum
doHIOM hyHIaMEHTAIBHBIX UCCIefoBaHM, rpalT Ne 19-29-14230
MK (B. A. Bapgauan), rpast Ne 19-29-14146 vk (B. B. I'punmikyH),
rpasT Ne 19-29-14215 Mk (C. A. JIoBarun), rpaut Ne 19-29-14152
MK (T. A. PynueHko).

Funding

The work was supported by the Interdisciplinary Scientific
and Educational School of Lomonosov Moscow State University
“Brain, Cognitive Systems, Artificial Intelligence” (A. L. Se-
menov) and the Russian Foundation for Basic Research, grant
No. 19-29-14230 mk (V. A. Vardanyan), grant No. 19-29-14146
mk (V. V. Grinshkun), grant no. 19-29-14215 mk (S. A. Lovya-
gin), grant no. 19-29-14152 mk (T. A. Rudchenko).

Cnucok ncrounnkos / References

1. Cemenos A. JI., Bapdansau B. A., Buwnsakxos IO. C.,
I'ykacoe H. U., Pyduenrxo T. A., Yeapos A. IO. Hacie-
nue A. U. Bepra B kubepHetuke u oopazoBanuu. Or CoBera

%

C Beictymiieruem A. 0. YBapoBa Ha 100MJIefHOM 3aceJaHuu
OtrkpeiToro cemruapa BIIIO mo o6pa3oBaHUIO, KOTOPBIHA CO-
crosicsa 31 asuBapa 2023 roga, MOKHO ITOBHAKOMUTHCA Ha
catite Uucturyra obpasosanuss HUY BIIII: https://ioe.hse.
ru/news/812292585.html

no xkubepueruke K Uucruryry Bepra. Pazsumue gviuuc-
aumenvHoll mexHuxku 6 Poccuu, cmpanax 6vieuwezo CCCP
u COB: ucmopus u nepcnekmugbst. Tpydvt V Mexndyrnapodroi
rongepernyuu SoRuCom-2020.M.: MECOJI; 2020;1:282—-289.
EDN: XMXLCJ. Pexxum mocryna: https://www.iis.nsk.su/
files/news/SORUCOM-2020_RU.pdf

[Semenov A. L.,VardanyanV.A.,Vishnyakov Yu.S., Guka-
sovI.I.,RudchenkoT.A., Uvarov A.Yu.A.1. Berg’s Heritage
in cybernetics and education. From the Cybernetics Council
to the Berg Institute. Development of Computer Technology
in Russia, the countries of the former USSR and the CMEA:
history and prospects’. Proc. V Int. Conf. SoRuCom-2020.
Moscow, MESOL; 2020;1:282—-289. (In Russian.) EDN:
XMXLCJ. Available at: https://www.iis.nsk.su/files/news/
SORUCOM-2020 RU.pdf]

2. Epwos A. I1., Kywnupenkxo A. I'., JIlebedes I'. B., Ceme-
nog A.JI., Illernv A. X. OcHOBBI MH(GOPMATUKHU U BEIYUCIUTEIb-
HOM TeXHUKU: IP00. yueb. AJA CpeIHUX YUeOHbIX 3aBeIeHUH.
M.: IIpoceemienue; 1988. 209 c.

[Ershov A. P., Kushnirenko A. G., Lebedev G. V., Se-
menov A. L., Shen A. Kh. Fundamentals of informatics and
computer technology: Trial tutorial for secondary school.
Moscow, Prosveshchenie; 1988. 209 p. (In Russian.)]

3. ITseapubypd C. M. O maTeMaTUYeCKOH cHeIraaimsa-
IUHU B CPeJHEH IKoJe. Yenexu mamemamuiecKux HAYK.
1966;21(1(127)):205-214. Pexxum moctymna: https://www.
mathnet.ru/rus/rm5839

[Shvartsburd S. I. On mathematical specialization in
secondary school. Advances in Mathematical Sciences.
1966;21(1(127)):205—214. (In Russian.) Available at: https://
www.mathnet.ru/rus/rm5839]

4. Yyoapes I1. ., Jlykvaney 0. @., Yeapos A. FO. He-
KOTOpPbIe BOIIPOCHI aBTOMATHU3AIUU IPOEKTUPOBAHUSA TeX-
HOJIOTUYECKUX IPOIeccoB. M 3bicKAHUSL ONMUMANLbHBLY
MexXHON02ULeCKUX NPOUECCO8, ULMAMNOBKU, BbLILOJIHEHUS CO-
eOUuHeHUTL U U320MOBIEHUS A2Pe2amo8 U3 HeMemaLLULeCKUX
mamepuanos.Cepus « Mamepuaawt / Cosewarnus. Hayuro-uc-
caedosamenbCKUil UHCMUmMym mexHoN02Ul U OPZAHU3AUUU
npouszgodcmea. HHAT». M.: HUAT; 1966:38-51.

[Chudarev P. F., Lukyanets Yu. F., Uvarov A. Yu. Some
questions of automation of the design of technological pro-
cesses. Research of optimal technological processes, stamping,
connection, execution and production of aggregates from non-
metallic materials. Series “Materials /| Meetings. Research
Institute of Technology and Organization of Production.
NIAT” Moscow, NIAT; 1966:38—51. (In Russian.)]

5. Yeapos A. IO. O51eKTPOHHBIN yUeOHUK: TEOPUA U ITPaK-
Tuka. M.: YPAO; 1999. 220 c.

[Uvarov A. Yu. Electronic textbook: Theory and practice.
Moscow, URAO; 1999. 220 p. (In Russian.)]

6. Cumrosckuit A. H., Yeapos A. IO. 9Bpuctudyeckas
MozeJb 00yueHuA B (JOPMaIbHBIX cpefaxX (Te3UCHI AOKJIALa).
IIpoonemor Hetipokubepremuru. Mamepuaavt 111 Bcecoiws-
HOUl KOHpepeHyuu no Hellpokubeprnemuke. PocroB-Ha-[loHy:
PocToBCcKuii rocymapcTBeHHbIN yHuBepcuTeT; 1969. 335 c.

[Sitkovsky AI, Uvarov A. Yu. Heuristic model of learn-
ing in formal environments (abstracts). Problems of neuro-
cybernetics. Proc. I1I All-Union Conf.on Neurocybernetics.
Rostov-on-Don, Rostov State University; 1969. 335 p. (In
Russian.)]

7. Bazpsanues 10. A., Yeapos A. FO. O6 o1HOM MOJEJIN BBI-
paboTKu ABUTATEIHLHOTO 00pasa. OcHo8HbLe N00X00bL K M0ode-
JLUPOBAHUIO NCUXUKU U IBPUCMULECKOMY NPOZPAMMUPOSAHUIO.
Mamepuanvt cumnosuyma. M.: 6. u.; 1968. 513 c.

[Bagryantsev Yu. A., Uvarov A. Yu. On one model of mo-
tor image development. Basic approaches to modeling the
mind and heuristic programming. (Proc. of the Symposium ).
Moscow, no publishser; 1968. 513 p. (In Russian.)]

8. Kproros B. D., Yeapos A. IO. On1eKTPOHHBIE BHIUNCIU-
TeJIbHbIe MAIIINHBI 1 leJarorunyeckue uccaegosauusi. M.: HU
OII AITH CCCP; 1970. 135 c.




2023;38(1):5-22

Cemetrog A. J1. u dp. MoneeKka LUndpPoBOro 0OGHOBNEHNA OTEUECTBEHHOW LIKOJIbI. ..

ISSN 0234-0453 « UHOOPMATUKA N OBPA3SOBAHWE - 2023 - Tom 38 N2 1

[Kryukov V. F., Uvarov A. Yu. Electronic computers and
pedagogical research. Moscow, NII OP APN USSR; 1970.
135 p. (In Russian.)]

9. Kpwkos B. ., Yeapos A. IO. Ilytu BHegpenusa OBM
B oOpasoBanue. IIpobsiembl co8epuLeHCmMB808AHUSL Memo008
Judaxmuyecrkux uccaedosarnuii. M.: HUN OIT AIIH CCCP;
1971:192-221.

[Kryukov V. F., Uvarov A. Yu. Ways of introducing com-
puters into education. Problems of improving the methods of
didactic research. Moscow, NII OP APN USSR; 1971:192—
221. (In Russian.)]

10. JTozeunos U. H., Yeapos A. IO. O6 onbITe IOCTPOSHUS
WCCJIeIOBAHUSA METOAOM NH(POPMAITMOHHOTO MOJEeJIUPOBAHUA.
O memodax nedazozuieckux uccaedosanuil. Tanauu: Mun-
upoc dcrouckoit CCP; 1971:51-57.

[Logvinov I. I., Uvarov A. Yu. On the experience of con-
structing a study by the method of information modeling.
On the methods of pedagogical research. Tallinn, Ministry of
Education of the Estonian SSR; 1971:51-57. (In Russian.)]

11. Jlozeunos HU. H., Yeapos A. FO. O moCTPOEHUU OITU-
MaJIbHBIX 00yUaroIuX mocjenoBareabHocTeit. IIpobaemut co-
8epuLeHCMB08AHUA Mem0o008 OUOAKMULeCKUX UCCLe008AHUIL.
M.: HUN OII AITH CCCP; 1970:141-145.

[Logvinov I. I., Uvarov A. Yu. On the construction of
optimal training sequences. Problems of improving the
methods of didactic research. Moscow, NII OP APN USSR;
1971:141-145. (In Russian.)]

12. Ckamxun M. H., Jlozeunos H. H., Yeapos A. IO.
O Bugax 06001ieHus1 B o0yuenuu. (Perr. Ha k. B. B. [laBbIz0-
Ba «Bunsr 06061enuss B ooyuenun». M.: 1973.) Cogemcras
nedazozura.1973;(11):136—-140.

[Skatkin M.N., Logvinov I.I.,Uvarov A. Yu.On the types of
generalization in teaching. (Review of the book by V. V. Davy-
dov “Types of generalization in teaching”. Moscow, 1973.)
Soviet pedagogy. 1973;(11):136—-140. (In Russian.)]

13. Jlozeunos H. U., Yeapos A. IO. O6 ucrnonb3oBaHUU
9BM B mapomuom obpaszoBanuu I'[IP. Hogoe 6 ynpasieHuu
oopasosarnuem. Ilox pen. W. N. JlorBunoBa, A. 10. ¥YBaposa.
M.: HUU OII AITH CCCP; 1972:37-52.

[Logvinov I. 1., Uvarov A. Yu. On the use of computers in
public education in the gdr. New in Education Management.
Ed. by I. I. Logvinov, A. Yu. Uvarov. Moscow, NII OP APN
USSR; 1972:37-52. (In Russian.)]

14. Veapos A. IO. O nepcuektTuBax BHeaperuda OBM B 06-
pasoBauue. [1pozHo3uposanue pa3eumus WkKoJLbl U nedazozu-
yeckou Hayku.Pen. M. H. Ckarkus, I'. B. Bopo6ses. M.: HUI
OII AITH CCCP; 1974;1:39-46.

[Uvarov A. Yu. On the prospects for the introduction
of computers in education. Forecasting the development of
the school and pedagogical science. Ed. by M. N. Skatkin,
G. V. Vorobyov. Moscow, NII OP APN USSR; 1974;1:39-46.
(In Russian.)]

15. Ribalta Someildn A., Viazquez M. M., Uvarov A. Yu.
Utilizacion de las técnicas de computa en el proceso docente.
Revista Varona. 1983;(10):25-38.

16. Yeapos A. IO., Ppuwm E. H. PyKOBOACTBO IO COCTaB-
JIEHUIO CTAaHAAPTU3UPOBAHHBIX KOHTPOJIBHBIX pador. M.: HUN
OII AITH CCCP; 1976.

[Uvarov A.Yu., Frisht E. I. Guidelines for the preparation
of standardized tests. Moscow, NII OP APN USSR; 1976. (In
Russian.)]

17. Jlozeunos HU. U., Yseapos A. IO., Ppuwuum E. H. Bo-
IPOCHI CO3LAHUS CUCTEMBI YIIPABJIEHUA KAUeCTBOM O0yUeHU .
BonpocbuL cogepuLeHcme08a UL CUCMeMbl YNPAGLeHUS 8 NPO-
ceewenuu. Pen. . U. Jlorsuuos. M.: HUM OII AITH CCCP;
1981:6-18.

[Logvinov I. I., Uvarov A. Yu., Frisht E. I. Issues of
creating a system for managing the quality of education. Is-
sues of improving the management system in education. Ed.
by I. I. Logvinov. Moscow, NII OP APN USSR; 1981:6-18.
(In Russian.)]

18. Jlozeunos HU. H., Yeapos A. IO., [Jupyarvrurkos A. M.
IIpo6eMbl cO3jaHUs TOCYAaPCTBEHHOM CHUCTEMbI IIPOBEPKU
pesyabTaToB 00ydYeHUusA B 00Ie00pa3soBaTeIbHLIX IITKOJIAX.
Memodvt usywenus onvima pabomut wrxos. M.: HUW CUMO
AITH CCCP; 1983:29-42.

[LogvinovI.I.,Uvarov A.Yu., Tsirulnikov A. M. Problems
of creating a state system for checking learning outcomes
in secondary schools. Methods for studying the experience
of schools. Moscow, NII SIMO APN USSR; 1983:29-42. (In
Russian.)]

19. Veapos A. IO. Ilegarornueckoe obecriedueHIE CPEICTB
aBTOMAaTU3AIMY IPOEKTUPOBAHU S NH(DPOPMAIINOHHO-YIIPABJIS-
OIUX cUCTeM. Bonpocvl cogepuLeHcmeo8aHus Yynpasienus
HAPOOHbLM 00pPA308AHUEM HA OCHO8E NpUuMeHeHUus cpedcme
gvluucaumenvHoli mexnuxu. Pen. . . JloreBunos. M.: HUN
OII AITH CCCP; 1984:32—-46.

[Uvarov A. Yu. Pedagogical support for automation of
design of information-management systems. I'ssues of improv-
ing the management of public education based on the use of
computer technology. Ed. by I. I. Logvinov. Moscow, NII OP
APN USSR; 1984:32-46. (In Russian.)]

20. Veapos A. IO., Buxpee B. B., Bodonvau I'. M., [Ieo-
peurkas U. B., Kouax 9., Jlegun H. l1IkobI B pa3BUBAIOIIENCS
udpoBoii cpese: nudpoBoe OGHOBJIEHNE U €0 3PeIoCTh. H H-
gopmamura uobpaszosanue. 2021;36(7):5-28. EDN: RIKKEI.
DOI: 10.32517/0234-0453-2021-36-7-5-28

[Uvarov A. Yu., Vikhrev V. V., Vodopian G. M., Dvorets-
kaya I.V., Coceac E., Levin I. Schools in an evolving digital
environment: Digital renewal and its maturity. Informatics
and Education. 2021;36(7):5—28. (In Russian.) EDN: RIK-
KEI. DOI: 10.32517/0234-0453-2021-36-7-5-28]

21. YVeapos A. FO.9BM Ha niyTu B 1ikosy. M Hgpopmamuka
u obpaszosarue. 1986;(1):13-17.

[Uvarov A. Yu.Computer on the way to school. Informat-
ics and Education. 1986;(1):13—-17. (In Russian.)]

22. Kouuennusa nadopmarusanuu oopasosanusi. 1 ugop-
mamuka u oopasosarue. 1988;(6):3-31.

[The Concept of informatization of education. Informat-
ics and Education. 1988;(6):3—-31. (In Russian.)]

23. Yeapos A. IO. Ilepectpoiika o6pasoBaHua u nHPOpPMa-
Tusanus oouiectBa. IIpozHo3Hoe coyualbHOe NPOeKMuUposa-
Hue. Pex. T. M. Napunse. M.: Hayka; 1989:55-92.

[Uvarov A. Yu.Restructuring of education and informati-
zation of society. Predictive Social Design.Ed. by T. M. Darid-
ze. Moscow, Nauka; 1989:55—-92. (In Russian.)]

24. Veapos A. IO. TudopMaTrKa B IIIKOJIE: BUePa, CETOLHS,
3aBTpa. HHpopmamura u obpazosanue. 1990;(4):3—-10.

[Uvarov A. Yu. Informatics at school: Yesterday, today,
tomorrow. Informatics and Education. 1990;(4):3—10. (In
Russian.)]

25.Cole M. An experiment in computer-mediated coopera-
tion between nations in conflict. A report of the laboratory
of comparative human cognition. UCSD, 1994. Available at:
https://lchc.ucsd.edu/Histarch/velham.html

26. Bradsher M. Making Friends in the Global Village:
Tips on International Collaborations. Learning & Leading
with Technology. 1996;23(6):48-51.

27. Prussakova A., Uvarov A. New-York State / Moscow
School Telecommunication Project: First Year of Experience.
Computersin Education.Ed. by A. McDougl, C. Dowling. Am-
sterdam, The Netherlands: Elsevier Science Publishers B. V.;
1990:1027-1030.

28. Uvarov A. The Moscow School Telecommunications
Network Today. Interaction. 1991;1(1):3-5.

29. Prussakova A., Uvarov A. The International Tele-
communication Project in the Schools of Moscow and New
York State. Education Technology: Research and Develop-
ment. 1992;40(4):111-118. Available at: https://www.
academia.edu/29516132/The_international telecommu-
nication project_in the schools of Moscow and New
York state



Semenov A. L. and etc. Half a century of digital renewal of the Russian school...

2023;38(1):5-22

ISSN 0234-0453 - INFORMATICS AND EDUCATION - 2023 - Volume 38 No 1

30. Bapaeit []oxc., Yeapos A. JO. VIsyueHue PyCCKOTO A3bIKaA
Kak MHOCTpPaHHOro u mpoeKT «IIIKosbHAas 9JIeKTPOHHAA IO~
uta». Pyccruil asvik 3a pybescom. 1990;(6):115-123. Pexxum
moctyma: http://www.russianedu.ru/magazine/archive/
viewdoc/1990/6/4037.html

[Barley J., Uvarov A. Yu. Learning russian as a foreign
language and the school e-mail project. Russian Language
Abroad. 1990;(6):115-123. (In Russian.) Available at:
http://www.russianedu.ru/magazine/archive/view-
doc/1990/6/4037.html]

31. Veapos A. IO. KomnbloTepHas KOMMYHUKANUA. M H-
@dopmamuka u oopaszosarnue. 1991;(1):11-21.

[Uvarov A. Yu. Computer communication. Informatics
and Education. 1991;(1):11-21. (In Russian.)]

32. Veapos A. IO. Opranmusanus u IpoBeJeHNe YUeOHBIX
TeJIeKOMMYHUKAIITMOHHBIX TPOoeKToB (Bubsnoreuka MmeToamcTa
PermoHaJILHOM 00Pa30BaTeJILHOM KOMIITLIOTEPHOI CETH, BEITYCK
Bropoii). Baprayn: BI'TIY; 1996.

[Uvarov A. Yu.Organization and implementation of edu-
cational telecommunication projects (Library of the method-
ologist of the regional educational computer network, second
edition). Barnaul, BSPU; 1996. (In Russian.)]

33. Yeapos A. IO. YuebHbBIE T€JI€eKOMMYHUKAIINOHHBIE
mpoeKThl B Kiracce (Bubimoreuka MeToaucTa PErMOHATIbHOMN
obpa3oBaTeIbHON KOMIBIOTEPHOU CETH, BHIIYCK TPETHI).
Bapuaya: BI'I1Y; 1996.

[Uvarov A. Yu. Educational telecommunication projects
in the classroom (Library of the methodologist of the regional
educational computer network, third edition). Barnaul,
BSPU; 1996. (In Russian.)]

34. Pottenger F., Young D. B. The local environment.
FAST-1. Foundational approaches in science teaching.
Honolulu, HI: Curriculum Research & Development Group,
University of Hawaii; 1992. 473 p.

35. Agppuna E. H. MetoguuecKkre peKOMEHIAIINU 10 OP-
TaHMU3AINY U IPOBEIeHNI0 HAYYHBIX UCCJIeOBAHUN HA YPOKAX
pusuru. M.: MTUVYY; 1981.

[Afrina E. I. Guidelines for the organization and conduct
of scientific research in physics lessons. Moscow, MGIUU;
1981. (In Russian.)]

36. Young D. B., Gullickson-Morfitt M., Southworth J.,
Uvarov A.Yu., Moore D. The international network for educa-
tion in science and technology project: A model for integra-
tion of information age technologies into exemplary science
curriculum projects. Proc. 9th Int. Conf. Technology and
Education. Paris, France, 1992.

37. Uvarov A., Young D. A New Generation Science Cur-
riculum. I'nstitute for the Study of Russian Education News-
letter (Indiana University ). 1994;3(1-2):31-34.

38. Veapos A. IO., Kapakxosos C. []. O conep:xanuu ooyue-
HUA B Kypce « Mup BOKPYT HAC» U CIIOCO0AX OLleHKU JJOCTUTHY -
TBIX Pe3yabTaToB. O0pasosamebHble CMAHAAPMbL KAK OCHO-
8a c030aHus yueOubLx naanos u npozpamm: Tezucvl 0o0kaiados
mencdynapodnozo cemunapa. Pazaun: PTIIY; 1994:37-39.

[Uvarov A.Yu., Karakozov S. D. On the content of train-
ing in the course ‘The World Around Us’ and methods for
assessing the results achieved. Educational standards as
the basis for creating curricula and programs: Proceedings
of the international seminar. Ryazan, RGPU; 1994:37-39.
(In Russian.)]

39. Uvarov A. Creating Educational Software and Trans-
forming the Curriculum: Projects that are Changing the Face
of the Russian School. Educational Technology: Research and
Development. 1995;43(3):81—-86.

40.Uvarov A.Yu.,Young D. B. A New Generation Science
Curriculum. Global Connection Occasional Paper. 3:8:6—17.
Alexandria, VA: Association for Supervision & Curriculum
Development, 1995.

41. Agppuna E. H., Medsedes O. B., Ysapos A. IO. IlIkona
nHAPOPMAIMOHHOTO BeKa. HHpopmamukra u obpasosarnue.
1996;(2):31-36.

[Afrina E.I., Medvedev O. B., Uvarov A. Yu.School of the
Information age. Informatics and Education. 1996;(2):31—
36. (In Russian.)]

42. Veapos A. IO. IeTerpupoBaHHBI#i Kypc « KomubioTep-
HOe neyno». Mugopmamura u oopasosanue. 1997;(4):9-19;
1997;(6):45-53.

[Uvarov A. Yu. Integrated course “Computer Science”.
Informatics and Education.1997;(4):9-19; 1997;(6):45-53.
(In Russian.)]

43. Veapos A. IO. NudopmaTu3anmus ITKOJIbI ¥ TPaHC-
dopmarnusa yueOHBIX KypcoB. M Hpopmamuka u obpazosanue.
2004;(7):23-28; 2004;(8):10-16.

[Uvarov A. Yu. Informatization of the school and the
transformation of training courses. Informatics and Educa-
tion. 2004;(7):23-28; 2004;(8):10-16. (In Russian.)]

44. Uvarov A.Introductory Science Curriculum for School
of Information Age in Russia. Proc. of 2009 Hawaii Int.Conf.
on Education. Honolulu, HI; 2009.

45. Agppuna E. H., Kpvinos A. H. UccienoBaTenbcKasa
IesiTeJIbHOCTE hopMuUpyeT ob61eyuebHbIe ymenusi. HapodHoe
obpasosanue. 2014;(5):164-171. EDN: SCSXPN.

[Afrina E.I.,Krylov A. I.Research activity forms general
educational skills. Public education. 2014;(5):164—-171. (In
Russian.) EDN: SCSXPN.]

46. Uvarov A. Yu. Open “Educational Architecture” for
the Information-age School. Education and Informatics: Edu-
cational Policies and New Technologies. Proc. of the Second
International UNESCO Congress. Paris, UNESCO Institute
for Information Technologies in Education; 1997;4:X1143—
X1I145. Available at: https://unesdoc.unesco.org/ark:/48223/
pf0000139099

47. Yeapos A. IO. [IBa kpusuca 00pa3oBaHus, yueOHad ap-
xurekTypa u arepuer. ITedazozuueckuil ypusepcumemcKkuil
secmuux Anmas. 2002;(2):260-266. EDN: SBIIQD.

[Uvarov A. Yu. Two crises of education, educational ar-
chitecture and the internet. Pedagogical university bulletin
of Altai. 2002;(2):260—-266. (In Russian.) EDN: SBIIQD.]

48. Jlosszun C. A., Veapos A. IO. VIsyueHne OKPYKAIOIIETO
mupa B UKT-HaceIeHHOM 06pasoBaTeabHOM cpeae. Hauav-
Has wroaa. 2014;(7/8):50-51.

[Lovyagin S. A.,Uvarov A. Yu.Studying the world around
in an ICT-saturated educational environment. Primary school.
2014;(7/8):50-51. (In Russian.)]

49. Veapos A. IO., Xanunemon M. 'parxkganckoe o6paso-
BaHUe IJIA KU3HU B MHGOPMAIIUOHHOM o0IlecTBe. BecmHuuk
VPAO. 2001;(1):19-64.

[Uvarov A. Yu., Hanington M. Civic education for life
in the information society. Vestnik URAO. 2001;(1):19-64.
(In Russian.)]

50. Bawes B. B., [[opoxosa A. B., Hoswurx T. A. JTum-
sunyesa JI. A., IIpuzoduu E. I'., Xodoc E. A. Beenenue B co-
BpeMeHHBbIe COIaIbHbIe TPobeMbl. MaTepuasisl AJs yIUTE s
8—9 kyraccoB cpeHE 001T1€00pa30BaTEILHOM IITKOJIBI (TPOOHBIN
BapuauT). KpacHoapck: KpacHosapcKas YHUBEPCUTETCKA
rumHasuda Ne 1 « Yausepe»; 2001. 238 c.

[Bashev V. V., Dorokhova A. V., Iovshchik T. A. Litvint-
seva L. A., Prigodich E.G., Khodos E. A.Introduction to modern
social problems. Materials for teachers 8th-9th grades of sec-
ondary schools (trial version). Krasnoyarsk, Krasnoyarsk Uni-
versity Gymnasium Ne 1 “Univers”; 2001. 238 p. (In Russian.)]

51. Veapos A. IO. Koonepamnus B 00yueHUN: I'PYIIIOBAs
pa6ora. M.: MUPOC, 2001. 223 c.

[Uvarov A. Yu. Cooperation in learning: Group work.
Moscow, MIROS, 2001. 223 p. (In Russian.)]

52. Yeapos A. IO. Tpu cTpareruu pa3BuTus Kypca nuHdop-
matuku. Hugopmamura u obpasosarnue. 2000;(4):27-34.

[Uvarov A. Yu. Three strategies for the development
of the informatics course. Informatics and Education.
2000;(4):27—-34. (In Russian.)]

53. Kysneyos A. A., Cemenos A. JI., Yeapos A. IO.
O koumenmnuu obpasoBaTesbHON obsactu «MuHDOpMaTHU-




2023;38(1):5-22

Cemetrog A. J1. u dp. MoneeKka LUndpPoBOro 0OGHOBNEHNA OTEUECTBEHHOW LIKOJIbI. ..

ISSN 0234-0453 « UHOOPMATUKA N OBPA3SOBAHWE - 2023 - Tom 38 N2 1

Ka u nH(GOpMAaIMOHHBIE TeXHoJoTuu». UHpopmamura.
2001;(17):21-25.

[Kuznetsov A. A., Semenov A. L., Uvarov A. Yu. On the
concept of the educational field “Informatics and information
technologies”. Informatics. 2001;(17):21-25. (In Russian.)]

54. Agdeesa C. M., Veapos A. IO., Tapacosa K. B.
IudpoBaa TpauchopmManusa MKOJI U UHPOPMAIIMOHHO-
KOMMYHUKAIMOHHAS KOMIIETEHTHOCTD ydalluxcs. Bonpocul
obpaszosanusa. 2022;(1):218-243. EDN: XJMJAA. DOI:
10.17323/1814-9545-2022-1-218-243

[Avdeeva S. M., Uvarov A. Yu., Tarasova K. V. Digital
technologies at school and information and communication
competence of students. Educational Studies. 2022;(1):218—
243. (In Russian.) EDN: XJMJAA. DOI: 10.17323/1814-
9545-2022-1-218-243]

55. Komaposa H.Penepanya nHTEPHET-00Pa30BaAHUSA U €€
dunuans: B Poccuiickoit @enepanuu. Hapodroe ob6pasosarue.
2006;(6):174-181. EDN: XCYEZV.

[Komarova I. Federation of internet education and its
subsidiaries in the Russian Federation. Public Education.
2006;(6):174-181. (In Russian.) EDN: XCYEZV.]

56. Veapos A. FO. 06 onbiTHOI paboTe B mpoekTe VlHTEpHET-
Knacc. Yenosek u ezo usmenernue 6 meieKOMMYHUKAUUOHHBLX
cucmemax. MexcducyunaiunapHvie acnexmol ucciedo8aHUllL.
Mamepuanvt Becepoccuilckoil RAYYHO-NPAKMUYECKOU KOHe-
peryuu. M.: IleHTp AUCTAHIIMOHHOTO 00Pa30BaHUA «IUJOCH;
2004.

[Uvarov A.Yu.On experimental work in the InternetClass
project. Man and his change in telecommunication systems.
Interdisciplinary aspects of research. Proc. of the All-Russian
Scientific-Practical Conf. Moscow, Distance Education Center
“Eidos”; 2004. (In Russian.)]

57. Anuxbeposa JI. IO., Appuna E. ., Kupuuenkxo A. B.,
Kpuvinos A. H., Yeapos A. IO., Illymuxuna T. A. CereBoe
obbenuuenue meroauctos: MarepuerKaace (COMUK).
Tpydve X Bcepoccuilckoil HAyuHO-Memoduieckoil KoOHpe-
pernuuu «Tenemamurxa’2003». Cauxr-Ilerepoypr: CaukT-
ITeTepOyprekuit HAITMOHATIBHBIN MCCIeOBATEILCKUN YHUBED-
cuTeT H(POPMAIIMOHHBIX TEXHOJIOTUI, MEXaHUKU U OIITUKU;
2003;1:168-175.

[Alikberova L. Yu., Afrina E. I., Kirichenko A. V., Kry-
lovA.I.,Uvarov A.Yu.,Shumikhina T.A.Network association
of methodists: Internet Class (SOMIK). Proc. X-th All-Russian
Scientific and Methodological Conf. “Telematics’2003”.
Saint Petersburg, Saint Petersburg National Research Uni-
versity of Information Technologies, Mechanics and Optics;
2003;1:168-175. (In Russian.)]

58. Asdeesa C. M., Ysapos A. IO. Poccuiickasa mIKoJia
Ha IyTH K MHOOPMAIMOHHOMY 00I1ecTBy: npoekT «ubop-
MaTHu3alus CUCTeMbl 00pasoBaHusAg». Bonpocst 06pasosarus.
2005;(3):33—53. Pesxxum mocryna: https://vo.hse.ru/article/
view/14850

[Avdeeva S. M., Uvarov A. Yu. Russian school on the way
to the information society: The project “Informatization of
the education system”. Educational Studies. 2005;(3):33—
53. (In Russian.) Available at: https://vo.hse.ru/article/
view/14850]

59. Bapviwnurosa M. IO., Yeapos A. JO. O mogeu IOBBI-
IeHNUA KBAIU(PUKAIINY CIIeINaINCTOB o0pasoBanusi. Bonpocst
obpaszosanus. 2005;(3):223-232. Pexxum mocrymna: https://
vo.hse.ru/article/view/14898

[Baryshnikova M.Yu., Uvarov A. Yu.On the model of ad-
vanced training of education specialists. Educational Studies.
2005;(3):223—-232. (In Russian.) Available at: https://vo.hse.
ru/article/view/14898]

60. Bodonvan I'. M., Yeapos A. FO. O mocTpOeHUU MOAEIN
mpoiiecca nHpopmaTtusanuu mKoasl. M.: Usgatenn; 2006.
424 c.

[Vodopyan G. M., Uvarov A. Yu. On the construction of
a model of the school informatization process. Moscow, Pub-
lisher; 2006. 424 p. (In Russian.)]

61. Veapos A. JO. Ha myTu K 00111 JOCTYIIHOI KOJLJIEKIIUN
u@POBLIX 00PA30BATEIHLHBIX PecypcoB. M Hpopmamuka u 00-
pasosanue. 2005;(7):3-13.

[Uvarov A. Yu. On the way to a public collection of
digital educational resources. Informatics and Education.
2005;(7):3—13. (In Russian.)]

62. Yeapos A. IO., Bodonvau I'. M. PacupocTpaHenue
VMHHOBAIIMOHHBIX Y4eOHO-METOANUYECKUX MaTepuaaoB. M.:
Vuusepcurercrasa kaura; 2008. 175 c.

[Uvarov A. Yu., Vodopyan G. M. Distribution of innova-
tive educational materials. Moscow, Universitetskaya Kniga;
2008. 175 p. (In Russian.)]

63. Veapos A. IO. Ilenaroruueckuii gusaiia. M ngopma-
muxa. 2003;(30):2-31.

[Uvarov A. Yu. Pedagogical design. Informatics.
2003;(30):2—-31. (In Russian.)]

64. Veapos A. IO. PazpaboTka BHICOKOKaUYeCTBEHHBIX
y4eOHBIX MaTepuasioB. TeneKoMMYHUKAUUU, 00YyUeHue, Npo-
¢peccuonanusm. Pen. H. B. Hukurus, A. 10. YBapos. M.:
Jloroc; 2008:59-172.

[Uvarov A. Yu. Development of high quality educational
materials. Telecommunications, Training, Professional-
ism. Ed. by N. V. Nikitin, A. Yu. Uvarov. Moscow, Logos;
2008:59-172. (In Russian.)]

65. Fengchun M. A., Hinostroza J. E., Lee M., Isaacs S.,
Orr D., Senne F., Uvarov A., Martinez A.-L., Ki-Sang Song,
Holmes W., Vergel de Dios B. Guidelines for ICT in Educa-
tion Policies and Masterplans. Paris: UNESCO, 2021. 185 p.
Available at: https://hiceducation.org/wp-content/uploads/
proceedings-library/EDU2009.pdf

66. Uvarov A., Varlamova J. Anytime, Anywhere Learn-
ing for Improved Education results in Russia: Case Study by
the UNESCO-Fazheng Project on Best Practices in Mobile
Learning. Paris, UNESCO; 2019. 23 p. Available at: https://
unesdoc.unesco.org/ark:/48223/pf0000367745

67. Anuxaunsan A., Bepceyrkuerne B., Budakosuu /1.,
T'ancman C., Hapuesecka M., Hearnos A. B., Kaduu 9., Kpu-
aweuene T., Han6andan T., Heti6ayep-Tapcka M., I1ep-
kosuu M., Cmauecku []., Yeapos A. IO., HYunapesa O. A.,
ITumymuna E. H. Kak xopoline IIKOJBLI CTAHOBATCS eIlle
JIydiiie: U3 OmbITa PaboOThI I'PYIILI yYacTHUKOB IIpoexTa
MaiikpocodpT® «HHOBamUOHHBIE MKOIBI». Pex. A. FO. ¥Ba-
poB. M.: HexcIIpunT; 2011. 84 c. Pexxum goctyma: https://
download.microsoft.com/documents/rus/Education/news/
MS book www_optim_03.pdf

[Alikhanyan A.,VerseckieneV.,Vidakovi¢ D., Galstyan S.,
Zharczewska M., Ivanov A.V., Kadi¢ E., Kriliuviene T., Nal-
bandyan T., Neubauer-Darska M., Perkovi¢ M., Stachecki D.,
Uvarov A. Yu., Chinareva O. A., Shimutina E. N. How good
schools become better: from the participants of Microsoft®
PiL innovation schools project. Ed. by A. Yu. Uvarov. Mos-
cow, NexPrint; 2011. 84 p. (In Russian.) Available at: https://
download.microsoft.com/documents/rus/Education/news/
MS_book www_optim_03.pdf]

68. Uvarov A. Challenging change through connec-
tivity. Connected Schools: Essays from Innovators. Ed.
by M. Selinger. London, Premium Publishing; 2004:142—
149.

69. Yeapos A. IO. UndopmaTusanusa MIKOJIbI: HallpaBJie-
HuA nepemer. Omeuwecmasernnvre 3anucku. 2008;(1(40)):47—
66. EDN: JTHVIP. Pexxum gocryma: https://strana-oz.
ru/2008/1/informatizaciya-shkoly-napravleniya-peremen

[Uvarov A. Yu. School informatization: Vectors for
change. Otechestvennye zapiski. 2008;(1(40)):47-66. (In
Russian.) EDN: JTHVIP. Available at: https://strana-oz.
ru/2008/1/informatizaciya-shkoly-napravleniya-peremen]

70. Veapos A. IO. YUuth u yIuThcAa B THOOPMAITMOHHOM
ob1tectBe. Mozesis HOBOM IITKOJIBI C MHANBUAYATIU3UPOBAHHOMN
cucTemMoi yueOHO# paboThl Ha OCHOBE IITKOJBHOTO IIOpTAaJa.
Obpasosameavrnaa noaumura. 2010;(3(41)):45-58. EDN:
VZZJGN.



Semenov A. L. and etc. Half a century of digital renewal of the Russian school...

2023;38(1):5-22

ISSN 0234-0453 - INFORMATICS AND EDUCATION - 2023 - Volume 38 No 1

[Uvarov A. Yu. Teaching and learning in the informa-
tion society. A model of a new school with an individual-
ized system of educational work based on the school portal.
Educational Policy.2010;(3(41)):45—-58. (In Russian.) EDN:
VZZJGN.]

71. Yeapos A. IO. KomnbioTep MeHAET BCEX: U YUUTEI A,
u yuenuka. ITorpebyer jiu pasBuTre TeXHOCHEPhI IIIKOJIBI HOBOK
munaktuku? O6pasosamenvrhas noaumura. 2010;(1-2(39-
40)):68—89. EDN: VZZJLN.

[Uvarov A. Yu. The computer changes everyone: both
the teacher and the student. Does the Development of the
Technosphere of the School Require New Didactics? Educa-
tional Policy. 2010;(1-2(39-40)):68—89. (In Russian.) EDN:
VZZJLN.]

72. Acmonos A.TI.,Cemenos A.JI., Yeapos A. FO. Poccuii-
CcKas IIIK0JIa 1 HOBbIe MH()OPMAI[MOHHbBIE TeXHOJIOTUU : B3TJLA
B caenyiomiee gecaruiaerre. M.: HexkcIlpuuT; 2010. 95 ¢c. EDN:
GRZUVF.

[Asmolov A. G., Semenov A. L., Uvarov A. Yu. Russian
school and new information technologies: A look into the
next decade. Moscow, NexPrint; 2010. 95 p. (In Russian.)
EDN: GRZUVF.]

73. Yeapos A. IO. Nudopmarusanus IMIKOJBI: BUepa,
ceromHs, 3asTpa. M.: Bunowm. JlaGopaTopua 3uauumii; 2013.
488 c. EDN: SUMOVJ.

[Uvarov A.Yu.School informatization: Yesterday, today,
tomorrow. Moscow, Binom. Knowledge Lab, 2013. 488 p. (In
Russian.) EDN: SUMOVJ.]

74. Yeapos A. IO., I'eiibn 3., [Ieopeyrkas H. B., 3acaas-
ckuit U. M., Kapaos U. A., Mepuaaosa T. A., Cepzoma-
Hog II. A., @Ppymun H. ]]. TpyagHOCTH U IIEePCHEKTUBHI ITU(-
poBoii TpaHchopmanuu obpasoBanua. Pen. A. 0. YBapos,
U. . ®dpymun. M.: N1 BI19; 2019. 344 c. EDN: ANYGHO.
DOI: 10.17323/978-5-7598-1990-5

[Uvarov A.Yu.,Gable E., Dvoretskayal.V.,Zaslavsky I. M.,
KarlovI. A., Mertsalova T.A., Sergomanov P.A., Frumin I. D.
Difficulties and prospects of digital transformation of
education. Ed. by A. Yu. Uvarov, I. D. Frumin. Moscow,
ID HSE; 2019. 344 p. (In Russian.) EDN: ANYGHO. DOI:
10.17323/978-5-7598-1990-5]

75. Yeapos A. FO. Iludposasi TparnchopMaIus U ClieHapuu
pasBuTusA obigero oopaszoBanus. CogpemeHHas AaHAIUMUKA
obpaszosanus. M.: U] BIIID; 2020;(16(46)). 108 c. Pesxum go-
crymna: https://ioe.hse.ru/pubs/share/direct/418229279.pdf

[Uvarov A. Yu. The digital transformation and scenarios
for the general education development. Modern Analytics
of Education. Moscow, ID HSE; 2020;(16(46)). 108 p. (In
Russian.) Available at: https://ioe.hse.ru/pubs/share/di-
rect/418229279.pdf]

76. Cemenos A. JI. PesynbraTuBHOE 00pa30BaHUeE PACIIIN-
PEeHHOM JINYHOCTH B IIPO3PAYHOM MuUpe Ha udpoBoii miaardop-
me. I'epyeno8ckue umeHus: ncuxonozuiecKue ucciefo8anus
6 obpasosarnuu. 2020;(3):590-596. EDN: SHIVMX. DOI:
10.33910/herzenpsyconf-2020-3-27

[Semenov A. L. Productive education of extended person-
ality in the transparent world on a digital platform. Herzen
Readings: Psychological Researchin Education.2020;(3):590—
596. (In Russian.) EDN: SHIVMX. DOI: 10.33910/herzenpsy-
conf-2020-3-27]

77. Veapos A. FO.T'oTOBEI U MIKOJBI K (P POBOIL TPaHC-
dopmanuu? Boavuwiue 0aHHbLe 8 00pA308aHUL: 00KA3AMe b
Hoe pazsumue ob6pasosanus. COOpHUK HAYUHbLX cmameil
II Mexcdynapodnoii kongeperyuu. M.: [Teno; 2021:169-180.

[Uvarov A. Yu. Are schools ready for digital transforma-
tion? Big data in education: Evidence-based development of
education. Collection of scientific articles of the II Int. Conf.
Moscow, Delo; 2021:169—180. (In Russian.)]

78. YVeapos A. 0. 1TudpoBoe 06HOBIEHNE 00Pa30OBaAHUA: HA
OYTHU K «UJeabHOM IIKoJIe» . 1 H@opmamuka u o6pazosanue.
2022;37(2):5-13. EDN: PWDQJB. DOI: 10.32517/0234-
0453-2022-37-2-5-13

[Uvarov A.Yu.Schools’ digital renewal: Steps to the “ideal
school”. Informatics and Education. 2022;37(2):5-13. (In
Russian.) EDN: PWDQJB. DOI: 10.32517/0234-0453-2022-
37-2-5-13]

79. Bodonvaun I' M. Ha myTu K cMapT IIKOJE:
B3TJIAJ U3 KJACCHOU KOMHATHI. HHpopmamuka 6 wkoJe.
2022;(2(175)):35—-38. EDN: OAIBDB. DOI: 10.32517/2221-
1993-2022-21-2-35-38

[Vodopyan G. M.On the way to a smart school: A look from
aclassroom. Informatics at School. 2022;(2(175)):35-38. (In
Russian.) EDN: OAIBDB. DOI: 10.32517/2221-1993-2022-
21-2-35-38]

80. Bodonvan I'. M., Yeapos A. FO. OT KOMIILIOTEPHOH
rpamorHocTu u BHeapenusa VKT k Tpamchopmamuu paboTbl
mKoabl. Hugopmamura. 2016;(5):34—-43.

[Vodopyan G. M., Uvarov A. Yu. From computer literacy
and ICT implementation to the school transformationwork.
Informatics. 2016;(5):34—43. (In Russian.)]

Hugopmayusn 06 aésmopax

CemenoB Ajnekceii JIbBoBuu, akagemux PAH, akagemMux
PAO, nokrop ¢us.-mart. HaykK, npodeccop, supektop UHcTUTyTA
KubepHeTUKU 1 06pasoBaTesbHOM nHpopmaTuky um. A. 1. Bepra,
DenepasIbHbBIN NCCIe0BATEIBECKUN IEHTD « IH(pOpMAaTHKa U yIIpaB-
nenue» PAH, r. MockBa, Poccus; nmpodeccop genapramenTa oopa-
30BaTeJIbHBIX IporpaMmm, MHCcTUTYT 06pasdoBaHusd, HarnmoHabHbBII
HCCJIe[0BATEeIbCKUIM YHUBEPCUTET « BhICIITIas II1K0JIa 9KOHOMUKU » ,
r. Mocksa, Poccus; ORCID: https://orcid.org/0000-0002-1785-
2387; e-mail: alsemno@ya.ru

AosinkacsiMoBa Aava EcumbexoBHa, akagemuk Hamwmo-
HaJIbHOUW akagemMuun HayK Pecnybsuku Kasaxcran, akageMukK
PAO, nokTop niex. HayK, npodeccop, nuperTop IlenTpa passurtusa
megaroruuecKoro oopasoBaHusi, 3aB. Kadegpoil METOAUKH IIpe-
nozaBaHUA MaTeMaTuKM, pusuku u nHGopmMaTtuku, MHCTUTYT
MaTeMaTUKU, Gusuku u nHpopmaTuku, KazaxcKuilt HaliuoHaIb-
HBIN IeJaroruuecKuil yuusepcurer umenu AbGas, r. Aimarsl,
Kasaxcran; ORCID: https://orcid.org/0000-0003-1845-7984;
e-mail: aabylkassymova@mail.ru

Bapmanaun Banepuit ApamoBu4, Kauz. Qus.-MaT. HAYK, 3amMe-
cTuTesb fupeKkTopa HCTHTYTa KUOEPHETUKY U 00pa30BaTeIbHOMN
unapopmatuku uM. A. V1. Bepra, @enepasbHbIi UCCIE[0BATEND-
ckuii neaTp «MupopmaTtuka u ynpasiesue» PAH, r. Mocksa,
Poccusa; ORCID: https://orcid.org/0000-0002-5135-5579;
e-mail: vardanyan47@yandex.ru

TI'puropses Cepreii 'eopruesuu, ui.-kopp. PAO, mokTop
TeX. HayK, IIpodeccop, npodeccop fenapramMeHTa nHPOPMaTUKH,
VIpaBJIeHUSA U TeXHoJorui, MHCTUTYT udpOoBOTO 00pa3oBaHusd,
MocKoBCKUiT rOpoOACKOIl megarornyecKuii yausepcurer, r. Mo-
ckBa, Poccusi; ORCID: https://orcid.org/0000-0002-0034-9224;
e-mail: grigorsg@yandex.ru

I'punmkys Bagum BanepseBuu, akagemux PAO, mokTop
nen. HAyK, Ipodeccop, mpodeccop gernapraMeHTa UHPOPMATH-
sanuu obpasoBanusi, MacturyTt nudpoBoro obpasoBauusda, Mo-
CKOBCKMUI TOPOJCKOI IlefarornuecKkuii yuusepcurer, r. MockBa,
Poccusa; ORCID: https://orcid.org/0000-0002-8204-9179;
e-mail: vadim@grinshkun.ru

Kapaxo3sos Cepreii [[mutrpueBuy, JOKTOP eJ. HAYK, Ipodec-
cop, IPOPEKTOD, JupeKTop MHCTUTYTAa MaTeMaTUKY 1 MHGOPMAaTH-
K1, MOCKOBCKU ITeJarOTMYECKUH r'OCY JapCTBEHHBIA YHUBEPCUTET,
r. Mocksa, Poccusi; ORCID: https://orcid.org/0000-0001-8151-
8108; e-mail: sd.karakozov@mpgu.su

JloBarun Cepreit AjleKCaHAPOBUY, KaHJ. €. HAYK, 3aCJy-
JKeHHBIN yuuTesb Poccuu, crapuinii METOAUCT, PYKOBOAUTEIb
radexnps: STEM, yunurtens pusuku, XopoIiieBcKasa IIIkosa, r. Mo-
cKBa, Poccusi; ORCID: https://orcid.org/0000-0001-5616-8628;
e-mail: lowjagin@mail.ru

Pynuenko TaTtbsiHa AJIeKCAaHIPOBHA, HAYUYHBIN COTPYIHUK
NucTturyra KNOEpHETUKHU U 06pa3oBaTelIbHON MHMDOPMATUKY
um. A. U. Bepra, ®@epepaabHbII KUCCIeJ0BATEIbCKUN IIEHTD
«Mudpopmarura u ynpasienue» PAH, r. Mocksa, Poccus;
ORCID: https://orcid.org/0000-0003-4595-1072; e-mail:
rudchenkol@yandex.ru




2023;38(1):5-22

Cemetrog A. J1. u dp. MoneeKka LUndpPoBOro 0OGHOBNEHNA OTEUECTBEHHOW LIKOJIbI. ..

ISSN 0234-0453 « UHOOPMATUKA N OBPA3SOBAHWE - 2023 - Tom 38 N2 1

Information about the authors

Alexei L. Semenov, Academician of RAS, Academician of
RAE, Doctor of Sciences (Physics and Mathematics), Professor,
Director of Axel Berg Institute of Cybernetics and Educational
Computing, The Federal Research Center “Computer Science and
Control” of RAS; Professor at the Department of Educational
Programs, Institute of Education, National Research University
Higher School of Economics, Moscow, Russia; ORCID: https://
orcid.org/0000-0002-1785-2887; e-mail: alsemno@ya.ru

Alma E. Abylkassymova, Academician of the National Acad-
emy of Sciences of the Republic of Kazakhstan, Academician of
RAE, Doctor of Sciences (Education), Professor, Director of the
Center for the Development of Pedagogical Education, Head of
the Department of Methods of Teaching Mathematics, Physics
and Informatics, Institute of Mathematics, Physics and Infor-
matics, Abai Kazakh National Pedagogical University, Almaty,
Kazakhstan; ORCID: https://orcid.org/0000-0003-1845-7984;
e-mail: aabylkassymova@mail.ru

Valery A. Vardanyan, Candidate of Sciences (Physics and
Mathematics), Deputy Director of Axel Berg Institute of Cy-
bernetics and Educational Computing, The Federal Research
Center “Computer Science and Control” of RAS, Moscow, Rus-
sia; ORCID: https://orcid.org/0000-0002-5135-5579; e-mail:
vardanyan47@yandex.ru

Sergey G. Grigoriev, Corresponding Member of RAE,
Doctor of Sciences (Engineering), Professor, Professor at the
Department of IT, Management and Technology, Institute of

Digital Education, Moscow City University, Moscow, Rus-
sia; ORCID: https://orcid.org/0000-0002-0034-9224; e-mail:
grigorsg@yandex.ru

Vadim V. Grinshkun, Academician of RAE, Doctor of Scienc-
es (Education), Professor, Professor at the Department of Educa-
tion Informatization, Institute of Digital Education, Moscow City
University, Moscow, Russia; ORCID: https://orcid.org/0000-
0002-8204-9179; e-mail: vadim@grinshkun.ru

Sergey D. Karakozov, Doctor of Sciences (Education), Pro-
fessor, Vice-Rector, Director of the Institute of Mathematics
and Informatics, Moscow Pedagogical State University, Moscow,
Russia; ORCID: https://orcid.org/0000-0001-8151-8108; e-mail:
sd.karakozov@mpgu.su

Sergey A. Lovyagin, Candidate of Sciences (Education),
Honored Teacher of Russia, Senior Methodist, Head of the STEM
Department, Physics Teacher, Khoroshevskaya School, Moscow,
Russia; ORCID: https://orcid.org/0000-0001-5616-8628; e-mail:
lowjagin@mail.ru

Tatiana A. Rudchenko, Researcher, Axel Berg Institute of
Cybernetics and Educational Computing, The Federal Research
Center “Computer Science and Control” of RAS, Moscow, Rus-
sia; ORCID: https://orcid.org/0000-0003-4595-1072; e-mail:
rudchenkol@yandex.ru

ITocmynuna 6 pedaxyuro / Received: 11.01.23.
ITocmynuna nocae peyendupoéanusn / Revised: 23.01.23.
INpunsama x newamu / Accepted: 24.01.23.



OBLUME BOMPOCbl / GENERAL ISSUES 2023;38(1):23-29

ISSN 0234-0453 - INFORMATICS AND EDUCATION - 2023 - Volume 38 No 1

K 80-JIETUIO AJIEKCAHAPA IOPbEBUYA YBAPOBA

[Mo3dpasasito ¢ 80-nemuem 8uOHO20 YUueHO20, 8bloaroujecocst nedazoeaa, audepa obpasosaHrust AnekcaHopa FOpvesuua
Yeaposa.

Ce200Hs1 Poccusi, 6e3ycnosHo, si8s1siemcst 00HOU U3 cmpaH mupa, Haubosee ycnewHoulx 8 obaacmu yugposusayuu 3Ko-
HOMUKU U cucmembl 20cyo0apcmeeHHo20 ynpasaeHust. DyHOameHmM amoeo ycnexa 80 MHO20M 6ol 3an0xceH 8 1985 200y,
Koeda 8 cmapuwux Kkaaccax wikosn CCCP 6vu1 ssedeH Hosblll npedmem «OCHOBbI UHPHOpMAMUKU U 8bI4UCAUMEALHOU mexX-
Huku». Bosenasus YnpasneHue uHgopmamuku u 31eKmpoHHO-8bIMUCAUMenbHOU mexHUKU MuHucmepcmaea npoceeljeHust
CCCP u onupasicb Ha cg8oli 6oeamoliii nedazozuydeckull u Hay4Holi onbim, AnexcaHop FOpbesuu 8 KopomKue CpoKU Op2aHU-
308a. u ycnewHo Haaadua pabomy MuHnpoca no paseepmoi8aHuro cucmemol 06y4HeHUst HOBOMY npedMemy, NPOO0A*Casl
3aHUMAamMbCsl Hay4HoU u nedazoaudeckoll 0esimenbHOCMbIo, HaNPAs/eHHOU HAa Co8epuIeHCMB08aHUe HO8020 npedmMemda
u passumue HO8blx N00X0008 K yugposusayuu WKoabHO20 06pa3o8aHusl.

M3-nod nepa AnekcaHopa FOpvesuua Ysaposa sviuisio socemb MoHoepagduii u 6osee 200 HayuHbix cmamell, NOC8sILeH-
HbIX npobaiemam U pe3yabmamam npenodasaHuUst WKo/1bHO20 KYpca uHgpopmamuku 8 Poccuu u 3a pybexcom. dmu pabomobl
80 MHO20M CchopMuposaU 06AUK HOB020 Npedmemd U 8nUCAU e20 8 06LYI0 cucmeMy WKO/bHO20 06pasosarust Poccuu.

IMooxcenaem robunsipy ycnexos 8 e2o n/100omMaopHoUl U 8axcHol 051 cmpaHvl pabome.

E. I1. Beauxoe,
akademuk Poccuiickoii akademuu HayK,
JoKkmop gpusuko-mamemamudeckux HaykK, npogeccop

C Anekcanopom FOpbesuuem Yeaposnsim st nodHakomucst 8 Hauase 1990-x eodos, koeda 8 MuHucmepcmae 06pasosa-
Hust PO cmanu ob6cyscdamsb sonpoc o npodosxceHuu pabom l'ockomumema CCCP no HapoOHomy 06paszosaHuro 8 obaacmu
UHgopmamusayuu WKoabHo2o 06pasosarust. AnekcaHop FOpobesuu 6bu1 npuenauieH Kak 6b18uUl HAYAIbLHUK YNpasaeHust
UHpOpMamuKU U 31eKMpPOHHO-8blYUciumenbHol mexHuku MurHucmepcmea npocsewjerust CCCP (1985-1988) u kak 0OuH
u3 4s1eHo8 KoMaHobl, komopast nod pykosoocmeom akademuka A. 1. Epwiosa cosdasana KoHyenyuro uHgpopmamusayuu
€08emcK020 WKo/bHO20 06Pa3o8aHus U 3amem pykosoou1d NepebiMU Lazamu UKo/ 8 3MOM HANPAs/aeHUU.

A. I0. Yaapos (emecme c A. JI. CemeHosbim u A. A. KysHeyosoim, 6yoyujumu akademukamu) npednoxcua psio KOHCMpYK-
MUBHbIX WA208 NO NPOO0AXCeHU0 UHPopmamu3sayuu pocculickux wikoa. K coxcaneHuro, puHaHcoswlli Kpusuc He no3gousn
Hauamos pabomy no peaau3ayuu 3mux npedaoxceHull, uauuib 8 koHye 1990-x Hekomopble u3 Hux 6bLu NPUHSMoL 8 pabomy.

[No30Hee AnekcaHOp FOpbesuu cblepan oueHb 8aXCHYIO Po/b 8 AHA/IU3E U NPOeKMUpPO8aHUU npoyeccos UHPopmamu-
sayuu wkon — 8 2004-2008 200ax oH 8xo0un 8 pykosodcmaeo npoekma «MHopmamu3sayusi cucmemol 06pa3os8aHus»
u yuacmaeosasn 8 popmuposaruu udeosozsuu 3moeo npoexma. Peaysabmamot npoekma 8o MHO2om onpedenunu OdibHelluee
passumue 8 OaHHoL obaacmu.

Omwmeuy, umo paspabomaHHast mozoa nod pykosoocmseom A. F0. Yeaposa memodosiozust aHaausa 0o cux nop uc-
nosb3yemcst 8 HQY4HbLIX UCCAE00BAHUSIX.

Cez00Hs1 AnekcaHOp FOpbesuu ycnelHo pykogsooum psidomM Hay4HbLx uccnedosarnull MIicmumyma obpasosarus HUY
«Boicwas wkona akoHomuku» no npobemamuie uHpopmamu3zayuu o6pazosarust u yugdpoasol WKobl, 8 HacmHocmu, Uc-
€1e008AHUSIMU, KOMOPble 8e0Yym acnUpaHmMbl 3moeo uHcmumymad.

HecomHeHHO, MHO2ue pabomut A. FO. Ysaposa nocnedHux decsmusiemull 6yoym ewje 00120 80Cmpebo8aHbsl Ucc1edo-
samensmMu U Npakmukamu o6paso8aHusl.

B. A. boaomoe,
akademuk Poccuiickoii akademuu o6paszoeanust,
JoKkmop nedazozu4ueckux HayK, npogeccop
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C AnekcaHopom FOpbesuuem Ysaposvim st anepsble scmpemuncst 8 kopudope MuHucmepcmesa npocsewjerHust CCCP
Ha Llabonoske, 20e neped kabuHemom nepgoz2o 3amecmumesist MuHucmpa AnekcaHop FOpvesuu 6YyK8anbHO opan, He
CMECHSISICL 8 8bIPANCEHUSIX, HA C80€20 HENOCPeOCMBEHHO20 HaYANbHUKa — oupekmopa nodsedomcmeeHHol MuHnpocy
opeaHusayuu. Cam no cebe 513bIK, KOHEUHO, HA MeHSl 8ne4amyseHuUsl He npouaees, Ho KoHmekcm... B amo apems s kak pa3
paboman 8 KOMAaHOe, kKomopdast 0enana nocaedHuUl (KaKk NOMOM BblSICHUIOCL) CO8emMCcKUll cynepkomMnbromep, U NOHUMA,
umo cepbe3Hblil YyposeHb npobsiem u peuleHull mpebyem cepbe3HO20 S13bIKd.

3mo 6bL10 8pemst, koeda AHOpel [Temposuu Epuwios nonsimancs usmerHums wikony 8 CCCP. Kak mbl 8uOum ce2o0Hs1,
nonbimka ama yoaaacb HaACmMosbKo, HACKO/IbLKO 8006we Moxcem yoambCst NONbIMKA U3MeHUMb cucmemy 06pa3osaHust.
Toz0a mol okasanucb Ha decsimusiemust «gnepedu NAaHemol sceli».

AnemeHmMom amoli 601bwioli NonbLIMKU 6bLL10 HANUCAHUE «C HY/AS», 3a 0OUH Mecsiy Ha KYXHe NSIMbio Mamemamukamu
¢ komnbromepom <Simaxa» (32K onepamusHoli namsimu, eubkuti Ouck 6e3 *#cecmko2o) Nep8oeo 0meuecmseeHHO20 MAaccoso-
20 YuebHUKA UHPopMamuKu. YuebHUK 6611 U30aH MHO2OMUANUOHHBIMU MUpPaxcamu 04151 8Cex CO8eMCKUX WKO, a epynna
A. I. Kywnuperko 8 MTI'Y cOenana ons Hezo secb copm.

Ewje 00HUM aiemeHmoMm bblaa nonbimka, YoaquHast AULLLL omuacmu, co30amos co8emckull NePCoOHAbHbLLL Komnbromep 0151
wiKo U Kynumb OelicmeumenbHO pabomaroujue 3anadHble Komnoromepbl. JesimensHocmo A. [1. Epuwiosa 6biia uacmuuHo
8cmpoeHa, a yacmu4Ho cocedcmsosana c uHuyuamusoll E. [1. Beauxosa (BHTK «lllkona-1») no momy d#ce usmeHeHUO, HO
Yorce He Mos1bKo 8 PaMKax omoenbHo20 npedmMema, HO U «8oobuje». BHTK «Lllkona- 1» noimancst 8bilcmpoums 8ce WKo/bHOe
06pasosaHue Kak ucc1edosaHue U 80cCo30aHUe YUeHUKOM OKpydicaroujeco mupa. IHcmpymeHmol ucci1e0o8aHuUst U meop-
uecmea — KOHEeYHO, He Mo/bKo yudposole, HO yugdposble — camble 8axcHble, Oenaroujue usmeHeHue peanbHbIM. JXKU3Hb,
Hauyamas BHTK, npodosxcaemcst 0o cux nop.

Bce amo 6b110 6bl He803MOXCHLIM 6e3 AnekcaHopa FOpbesuua Yseaposa u 80321a6.15emMo20 uMm «umaba» yugposoli
mpaHcpopmayuu obpasosarust CCCP 8 yeny 30aHust Murnpoca Ha 3y6osckoli naouwjadu. Ommyoa «uuia amaka» Ha MUHU-
cmepcmaa «0essimku», 0ms8emcmeeHHbIe 3d 8blnYck 060pYO08AHUS, 8e/UCL MOHKUE Nepeco8opbl C NPOPUALHLIM 0MOenom
LIK KTICC, naeauco uHmpuau sHympu MuHnpoca, co3dasaauct comHu bymae, Kakasi-mo 4acmbs Komopbix nopoxcoanda
peanbHocmo. Tpebosano amo xHcene3Holl 8oau u kasanepulickoll cmenocmu A. FO. Yseaposa.

CouemaHue Hay4HO-06pa3o8amenbHbLIX U 0P2AHU3AUUOHHbIX KomnemeHYul AnexcaHopa FOpbesuua okasanoch secoma
NOJIe3HBIM U NPU CO30AHUU HOB020 XcYpHana — <VHgpopmamuka u obpasosaHue», ouepedHoll, yxce 336-(i, 8bInyck KOMoOpPo2o
8bl celiuac Oepicume 8 pykax uiu suoume Ha aKpaHe.

Ho amo — dns cmpaHobl. MHe auuno AnekcanOp FOpbesud nomoe cpopmuposams omHouleHue K nedazozuke, cmasulee
cyujecmseHHbIM 0151 Moell hocsiedyroujell Heu3HU. S Hauan secmu Ypoku Yy 0essimuKkaaccHUKos, Koeda MHe 6110 16 sem.
Tpoucxoduno amo 8 mpaduyuu, 20e YnoMUuHaHUe nedazo2uxku, Memoouku, OUOAKMUKU U 8Cce20 N0OO0OHO20 CHUMAI0Ch
npakmuuecku HenpuaudHoiM. Mol yuuau demell, KaK cCamocmosimesnbHo co30asamb, 0mMKpbleams, 0enamb Mamemamuky.
Tak Hac camux yuyuau cmyoeHmbl Mexmama — O0AUMNUAOHUKU. dmo 6bla cnocob obyueHust, KOMopblil SICHO chopmyau-
posan ewje seauuatiwuuii SIH Amoc KomeHckuli: aydwiuli cnocob Haydumoscst uemy-mo — deaams amo. B XXI seke amom
cnocob cmarosumcst 8ce 60.s1ee ouesUOHbIM. U 011 Hac moada, 8 mpaouyuu WKOAbHLIX Kpyickos, wikosa KpoHpoda—KoH-
CMAaHMuUHOB8a, mom cnocob bl ouesudeH, U HUKaKast nedazoeuKa Ham He boiia HyxcHa. Y som, A. 1O. Ysapos, mexHapb
no o6pasosaHuro u wupodadwull eymaHumapuil no uHmepecam, ¢ e2o onbimom pabomeot 8 Jjagbi0o8ckom uHcmumyme,
NOHeMHo2Y 06BSICHS/I: MO, YMO Mbl NbIMAaUch 0eAamb 8 C80UX WKOAAX, 00U NOHUMaAu u 0o Hac. Y1 8 amom noHuma-
HUU 6blAU 0151 MeHs1 pa3Ho0bpasHule omkpuimust. Euje ooHa sewib, komopyto st Habaoodan y A. F0. Yeaposa u cmapancs
nepeHsimb, — 3Mo UcKyccmao s3aumoodelicmsust C MexaHuamamu saacmu, ¢ kopudopamu 10-2o nodveszda LIK, uckyccmeso
MO0enUpPOoBaHUst AMux MexXaHuU3Mos.

U celiuac st npodosicaro yuumocst, npuxoos K AnekcaHopy FOpbesuuy, umobsl e2o nocayiamos U 4mo-mo NOHSIMOb.

MTomom KoHuunacs cosemckas saacmo, A. F0. Yeapos paccmancs (no-suoumomy, 6e3 coxcasneHust) ¢ 8aacmoto ceoell
U 3aHSICS1, Ha 8bI6GPAaHHO um doaxcHocmu 8 HayuHom coseme no komnsekcHol npobeme «KubepHemuka» Akademuu HayK,
peanbHoll wikosol. ¥ npodemoHcmpuposan covemaHue Kauecms, NPpUCywWux HeMHO2UM AYHLUM NPOPeCCUOHAMbHBIM UC-
cnedosamensim 8 obaacmu nedazoauku: chOCO6HOCMb U 20mMOoB8HOCMb pabomams HaNPSIMYro ¢ ydumensmu u 0embmu,
CNOCOOHOCMb BOCNPUHSIMb HYXHCYHO MOYKY 3PEHUST U U38/1e4b NO/Ie3Hble 3/1eMeHMbl U3 omedecma8eHHol mpaduyuu u onoima
Opyaux cmpaH, cnocobHocmb K aHaU3y u 0606weHUr0 onblma 0ecsimko8 UKo U PecUOHIbHBIX cUCmeM, CNOCO6HOCMb
K npedsudeHuro U cmpameaudeckomy NAaHuposaruro. B delicmsumensHo peaabHom (U3 HemHoz2ux) npoekme «MHpopma-
musayust cucmembl 06pa3o8aHUs» SIBHO HY8CMBYemcst YsaposcKast pykda.

Ewje 00OHUM usmepeHuem dessimensHocmu A. FO. Yeaposa 6b110 mexcOyHapoOHoe. OH He Xcasnen spemeHuU 0151 HACMOosILe20
«0bmeHa onbimom» u ¢ yurosHukamu FOHECKO, u c npogeccopamu yHusepcumemos, U ¢ yaumensmu pasHoix cmpad. Ezo
02POMHDbILIT 0NblM U MeXCOYHAapOoOHLLU asmopumem 0eaaau e2o HCeAaHHLIM YUaCmMHUKOM CAMbIX PA3HBIX MeHCOYHAPOOHDIX
cobbimull u uHUyUamua. YnomsiHy cpeou HUX, Mocem 6blmb, Camyro 8AXCHYIO U NPOO0/#cUMeNbHYI0 no delicmauro — amo
Pexomeroayuu KOHECKO no IKT-komnemeHmHocmu yuumernedl.
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SIcHO, umo yugposusayus cmaHosumcst 8ce 60/1ee 8AXCHLIM NPOYECcCcoM 8 pazsumuu o6pasosaHust. Y ceco0Hs Anek-
caHop KOpovesuu Ysapos, ¢ e20 NnpocmpaHCcMBeHHO-8PeMeHHbIM npedcmas/ieHuem 06 3mom npouecce, CMmaHo8UMcsl 8ce
60./1ee 8ANHCHBIM UOEPOM e20 Ucc1ed08aHuUst 8 IHcmumyme obpasosarust BLLD.

[NpucoeduHsitoce K 61a200apHOCMSM U NO30PABAEHUSIM OHeHb MHO2UX 8 Haulell cmpaHe, 06palljeHHbIM K AnekcaHopy
FOpuvesuuy 8 deHb e2o 80-nemust.

A.JI. Cemenos,

akademuk Poccuiickoii akademuu HayK,

akademuk Poccuiickoii akademuu o6pasosanusi,
dokmop gusuxo-mamemamu4eckux HayK, npogeccop

AnekcaHOpy FOpuvesuuy Yeaposy — 80!

Tos1bko npoHUMas MHO204UCAEHHblE N030PAB/IeHUsl 8 e20 aopec, 8 MO MOXCHO N08ePUMb. ..

3a nocnedHue decsimusiemust 66110 NPEONPUHSIMO MHOXCECMB0 NONLIMOK 8HEOPUMb 8 WUKOALHYI NPO2PAMMY HAPAasHe
€ MPAaduUyUOHHLIMU Mamemamukoil, pusuxod, s136I1KoM U.aumepamypoil Hosble OucyunauHol. Ho HuU 00Ha u3 mMakux Ho8bix
oucyuUNAUH He YKopeHUaach, He cmaaa makoll jxce mpaduyuoHHOU. Y1 moabko WKoAbHLII KYpC UHHOPMAmMUKU He ucyes,
nepexcun 8ce pepopmol U npodosicaem akmusHo passusamscst. O6ujeu3secmHo, 4mo 8 3Mom ecmb Hemanasl 3acnyed
u Anexcarnopa FOpvesuua, obecneuusiuezo scemepHY0 N0OOEPHCKY CYNepcospeMeHHOMY U NPO2PeCcCUBHOMY WKOAbHOMY
npedmemy Ha 20cyoapcmMeeHHOM YpOoBHe.

Ha npomsiiceHuu MHO2UX siem Mbl AKMUBHO COMPYOHUUAeM 8 PAMKAX Pa3HO0OPpA3HbLIX KOHPepeHyull, pabomol eo-
€yoapcmeeHHbIX IK3AMeHAaYyUOHHbIX Komuccull u ouccepmayuoHHo2o cosema 8 Mockosckom 2opoOcKom nedazoeuyeckom
YHusepcumeme, npu no020mosKe acnupaHmMos u Mazucmpos 8 Boicwell wikoie 9KOHOMUKU, npu peaau3ayuu npoeKkmos
Hay4Hbix POHO08 U NO CaMbIM PA3HbIM OpYeUM HaNPABAEHUSIM.

Ho auuro Onst meHst HA npomsiceHUU MHo2ux siem AnekcaHop FOpbesud 3Ha4UM e20 6eCyeHHbLIM ONbIMOM U3YHeHUst
u cucmemamusayuu MHO20HUCAEHHBIX MeXCOYHAapPOOHbLIX uccaedosaHul u nybauxkayuii 8 obaacmu uHpopmamusayuu 06-
pasosaHust. baazodaps emy 8 Hawu pOOHbIE OMevecmeeHHble meopemuyeckue U NPakmu4ecKue U3bICKaHUst UHmezpupyemcst
nepedosoll, UH020a 0080/1bHO NPOMUBOPEHUBbLL UAU OPMO2OHA/IbHLLU, MUPOB0L ONbM, Ymo no3eosisiem pocculicKum uc-
€1e008aHUSIM U 8b1800aM 6blmb euwje 60/1ee OpUSUHANLHLIMU. VIMEHHO OH NO3HAKOMU/ HAC C KO/1e2aMU U3 CaMbIX PA3HbLIX
CMpPAH 8 pamkax no02omosKu u nposedeHust cepuu KoH@peperyuili EduSummliIT. dmo 6b110 83aumononesHoe obujeHue.

A ewje nopaxcaem opueuUHAAbLHOCMb Mex abCorMHo Ho8bix udell, komopole Oapum AnekcaHop FOpbesuu no nogody
acnekmos uHgopmamusayuu, cHumMaswiuxcst 00 3moao 8poode 6bl NOHSIMHbLIMU U U3ydeHHbIMU. [Toouac mpebyemcst spemsi,
umo6bl 0CO3HAMb 2AYOUHY, 3BHAHUMOCMb U CUCMEMHOCMb e20 NPed10XceHU.

Jopoeoii AnexkcaHop FOpvesuu! Cnacubo 6oabuioe 3a ece smo!

C robuneem! Yoauu, meopuecmsa u Hogbix docmudiceHull!

B. B. IpunwkyH,
akademuk Poccuiickoii akademuu o6pasosanusi,
JdoKmop nedazozu4eckux HayK, npogeccop

C AnexcaHopom FOpbesudem Yeaposbim MeHst NO3ZHAKOMU/ MOU cocayscusey, N0 MeXMAamy U «COYHacmHuUK» 8 8blnos-
HeHuu nopy4eHrust E. [1. Beauxosa no akcmpeHHoU 00800ke y4ebHuKo8 ungpopmamuku, Jlewia CemeHos. Mol emecme winu
om mempo 8 30aHue Ha 3ybosckoll naowadu, 20e 060CHOBAIOCL MOALKO YUMo co30aHHOoe ynpasaeHue MuHucmepcmaa
npocseujeHust CCCP, u ob6cyacoanu, kak nolidem no scell cmpaHe sHedpeHue H08020 npedmema «OCHOB8bI UHPOpMamuKu
U 8blHUCAUMENbHOU MeXHUKU». dmu 06cyxHcOeHUst noYmu He Kacaauch Memoou4ecKux U HayuHblx npobsem npenodasaHust
UHopmamuxku 8 wiKone, xomst 8 npedwecmayroujue Mecsibl Mbl 6bLau 6YK8AbHO 00epicUMbl dmumu sonpocamu. O6cydic-
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01U Mbl 8 OCHOBHOM 0NepamueHble 3eMHble 80npocbl: 0oloym /iU 0 Ha4ana y4ebHo20 200a 6apiicu ¢ yoce HanedHamaHHbIMU
8 KanuHuHe yuebHukamu 0151 Hogoeo npedmema 0o Mocksbl, Komy docmaHemcst HO8ast Napmust 3aKynsieHHoix 8 SInoHuu
“Imax», dosedym au pusuxu uz MIY ceoli «Kopsem» 0o cepuliHozo npou3sodcmaa U Kak cnpassimcest ¢ Ho8biM NpedMemom
Hacnex nod2omosseHHble yuumesist. Omuemauso NOMHIO, KAK 80 8pemst Haule2o pa3eo8opa Ha X000y, PACCKA3bI8As, C KeM MeHSl
8edym 3HaKOMUMbCS U NOHeMYy 3mo 3HaAKOMCMBOo makxoe 8axcHoe, Jlewa 80pye cka3an ¢ 06bI4HO He CB0UCMBEHHbIM eMy
nagocom: «[To3xce Mol noliMeM, HMO HA3HAYeHUe Y8aposa 0omseemcmaeaeHHbIM 3a 8HeOpeHUe UHPOPpMamuKu 0Ka3anoch 02pom-
Holl yoaueli u 66110 CMOb Hce BANHCHLIM, KAK X/1I0NOMbIL C Y4eObHUKaMU, KOMNbIoMepamu U nepenod2omoskoll yuumesnei».

Cmblca 2mo2o 8bICKA3bIBAHUST ST NOHSA UL 8 nocsiedyroujue 200bl, nomozast AnexcaHopy FOpvesuuy, 8 mepy c8oe2o
NOHUMQHUSI, 8 peuwleHUU MPYOHOBLINOAHUMOU 3a0aqu — 3KCMPEeHHOM 8HeOpeHUU HOB8020 npedMema He 8 0OHOU-08YX
obaacmsix Poccuu 8 nopsiOke akcnepumeHma, a cpasy Ha scell meppumopuu 2pomadHo20 20cyoapcmad, ¢ mem KOpnycom
ydumenedl, komopoll cyujecmsosan Ha ceHmsbps 1985 eoda. lNepsoe, uemy s Hayuuacs y AnekcaHopa FOpbesuua, amo
OCO3HAHUIO 02PAHUYEeHHOCMU C80e20 NOHUMAHUSI Npobsiembl. Vimest namusemHull onolm yuumensckol pabomol 8 mame-
mamuyeckoll WKose, onblm NPogedeHUst 0AUMNUAO 8 Pa3HbIX Pe2UOHAX CMPAHbLL, ONnbLM NPeno0asarust 8 yHUsepcumeme,
51 oyeHUBAN npoucxoodsiuyee co ceoell KOMOKObHU, suden mpyoHOCmMuU 8HeOpeHUsl HO8020 npedmMema 8 nedazo2udeckom
npouyecce, 8 npoyecce, Komopblll npoucxooum 8 Kadacce mexcoy yueHUkom u yuumesnem. OcmanbHole npoyeccol, Heobxo-
oumble 0151 BHeOpeHUs1 HoBo2o npedmema, s1 He Mo 4mobbl cHuMaa 8MopocmeneHHsbIMU, d NPOCMO He 0Co3Hasan akm
ux cywjecmeosaHust. [Ipsimo no Kozome [pymxosy: «/VIHoz2ue 8euju HaM HENOHSIMHbI He NOMOMY, HMO HAWU NOHSIMUSs
cnabbl, @ NOmMoMmy, 4mMo cuu sewju He 8x005IM 8 Kpye Hawux noHsmulii», A ydeHrotl u nedazoe A. F0. Yeapos, 8 omauuue om
HAC — MexXMamsiH, NOHUMA/1, Ymo 8HeOpeHUe HO8020 npedMema npedcmoum nposooums He mMosbKo € cyujecmayowjum
Kopnycom ydumerell, HO U, 4UMO elje C/I0)dCHee, C cyujecmayowjum Kopnycom 3asydell U OUPeKmopos WKo/1, pecuoHab-
HbIX U pedepanbHbIX HUHOBHUKOS MuHNpoca u napmudHbiX cmpykmyp, ¢ mpemst KOHKYpUpYoWUuMU MUHUCMepcmsamu,
npou3soosIUMU 8bIMUCAUMEALHYIO MEXHUKY, C cyuiecmsyowjum Habopom OupeKmusHbiX OOKYMeHmMos8 U Npakmux,
cnoxcuswIUXcst 80 gcell ynpassirowjell 8epmuKkanu cucmembsl o6pasosaHust.

U ce200Hs Mol 8UOUM, KaK Heobpamumoe usmMeHeHUe 8 cmpare, coseplieHHoe A. 0. Yaaposbim, moukoli onopbl Komo-
o020 6bL10 8ce AULLL 0OHO YnpasseHUe CO3H020 MUHUCMEePCMBA, NPoooaxcdaem CKa3bl8ambcst HA cucmeme 06pa3osaHust
u rHcusHu cmpadsl. Kanumanot UT-uHOycmpuu 2osopsim: «Hy kax e, y Hac 6o11a 8 wikoe uHopmamuka, mam st 3momy
u Hay4unacs».

Cnacubo, AnekcaHop FOpvesuu!

A. I. Kywinupenko,

Kanduoam usuko-vamemamu4ecKkux HayK, Ooyenm,

3ae. omodeaom y4eoHoil UHpopmamuku

PedepanvbHoz0 HayuHo20 Yyenmpa <Hayuno-uccaedosamenvckuii uncmumym
cucmemHbIx uccaedosanuii Poccuiickoili akademuu HayK»

Omwmeuas robunell ysaxcaemozo AnekcaHopa FOpvesuua Ysaposa, MHe xouemcst BCnOMHUMb 0 Mol posiu, KOMOPYH OH
cblepan u npodosicaem uepamo 8 akademudeckol, meopueckoll U NPoPecCUOHAAbHOU HCU3HU OKPYHcarojux e2o srooell.

Bce nauanocw 8 pespane 1985-20, kozda 8 2copode Iavae (npuzopode Tapmy) cocmMosIach 8cecorO3HAst KOHPepeHYUsl,
nocesilieHHAst NosIBAeHUI0 Nepablx Komnobromepos 8 wikoaax CCCP u oxcudaemMbimM usMeHeHUsIM 8 cucmeme 06pa3osaHusl.
B 3nvse cobpanuct nedazoau, yueHole, uHxiceHepol, npedcmasumenu MuHucmepcmea npocsewjeHust, UHcmumymos Akaode-
Muu Hayk u Akademuu nedazoaudeckux HayK co 8cex KOHYo8 cmpatsl. OOHUM U3 0p2aHU3amopos U.1Uudepos KOHdepeHyuu
60611 AnekcaHop FOpbesuu, cmaswiuii nep8biM HaUAAbHUKOM Ynpas/aeHust UHPOpMamuKuU U 31eKMpOHHO-8bIUUCAUMEeAbHOU
mexHuku Murnpoca. Kak no codepacaruro, mak u no oyxy amo 611a ocobast koHgepeHyust. Caexcull semep nepemeH owjy-
wanu ece ee yaacmuuku. [ToHumaHue mozo, umo uHgopmamuszayus 06pazosarust — 3mo nymob 8 6yoyuwiee, copmuposaio
cosepuIeHHO HOBYIO, HENPUBLIYHYI, MBOPHeCKYo ammocgepy.

IMocnedyroujue 2006l cmanu 8pemeHem 8000YyuleseHHOU, UHMEHCUBHOU cosmecmHol pabomol: cO30AHUST HOBbIX
YyuebHbIX Npoepamm, HoBol nedazoeuku, NPOSPaMMHO20 0bechedeHUsl, HOBbIX HAYYHbIX UHCMUMYMO8, HCYPHAI08, Ha-
uana n1000mMeopHO20 COMPYOHUHeCM8da ¢ 3apybexcHbIMU YHeHbIMU, 8peMeHeM CNopo8 U HOBblx Udell, HO8bIX KOHYenyull
obpasosaHust. s MHO2UX 3MoO 3ameuamesnibHoe spemst onpedenusio ux byodyujee. AnekcaHop FOpvesuy 6bi1 8 yeHmpe
npoucxodsuwux moada cobbimulil, U 3a 3mo eMy 02POMHAst 61a200apHOCMb.
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Cez200Hs1 AnekcaHOp FOpbesuu Yseapos sisisiemcst 0OHUM U3 8eQYUjUX YUeHblx 8 obaacmu uHgopmamusayuu obpa-
3o08aHus. Cgepa e2o HaAY4HbLIX UHMeEPECO8 0X8aMbl8dem KAK meopemudeckue, mak u npakmudeckue npobaemot. Takue
uccne0o8aHuUst 0CO6EHHO BAXCHDLL, MAK KaK Ce200HSs 8 UeHmpe 8HUMAHUST He CIMO/1bKO UHdopmamu3ayust 8 ee UCXOOHOM
noHumaxuu, a, ckopee, 6yoyujee 0b6pazosarue 8 YuPposommupe, 8 KOMOPOM Mbl Ce200HS Hcusem. Viccnedosarus Anexkcar-
opa Opbesuua 8 amux HaNPAsaAeHUSIX WUPOKO U38ecmHbl Kak 8 Poccuu, mak u 3a ee npedenamu. 51 8epro, mo U cecoOHsl,
Kak 8 oanekom 1985-m, amu uccnedosaHust B00XHOB/SIFOM HOB0e NOKO/eHUe YUeHbIX, NOMOoMY 4Ymo NOMUMO HAaYy4dHoU
21Yy6UHbI OHU COeQUHsIIOM 8 cebe UHHOBAUUOHHble udeu ce200HsIWHell Yugposoll anoxu U He3abbleaemMyro dHep2emuKky
KOHUQA 80CbMUOECSIMDbIX.

[To30pasisist dopo2o2o OUAAPA, Heenaro emy elje MHO20 Jlem ycnellHoll u npodyKmueHol pabomol 8 106UMOM Oene,
peanu3ayuu meopyeckux NJaaHo8 U, KOHeYHO, Kpenkozo 300posbsl.

N. Jlesun,
Ph.D., npogpeccop Teav-Asueckozo ynusepcumema, Uspauav

LosonbHo pediko scmpeuaromcst 100U, 0151 KOMOpPbLLX, Koeda npubaudxcaemcst ux robusell, Hem Opyaux ca108, Kpome:
«/la He moxcem amozo 6bimb!» — HacmMoabKo ux udeu, ux 0esTIMenbHOCMb HACLIUeHbl MOI0OOCMDbIO, CBEHCECMbIO U Pa3-
HOCIMOPOHHOCMbIO, HE COOMBeMcmMayWUMU 2py3y npoxcumobix aem. K makum a00sm, 6e3ycio8Ho, omHocumecs Bol,
MHozoysaxcaemulli AnekcaHop FOpvesuu, — 6aecmsiuyull YyydeHolll U neddazoe, hocssimuswull 8Cto C80I0 HAYUHYH HCU3HD
uHopmamusayuu obpaszosaHust u Opyaum cepam goicuiell u cpedHell LUKOAbI.

Yotce Ha paHHUX amanax passumust kubepHemuku 8 CCCP Bot Hauanu pabomamb Had NpuaoceHUsMU KubepHemu4eckux
Memo0o8 K 3adauam oudakmuku u 8 xooe amoil pabomol 3aHSLUCL 80NPOCAMU UHPOPMAYUOHHO20 MOOeAUPOBAHUS KAK
Memoda dudakmuueckux ucc/1e0o8aHull u 3auumusiu no amoil meme KaHouoamckyro ouccepmayuro. Minpopmamusayust
06pasosaHuUst Ha amane NPOHUKHOBEHUS 8bIUUCAIUMebHOU MexXHUKU 8 WKoay npusend Bac 8 koanekmus, pabomaswiuii
noo pykosoocmseom A. I1. Epuiosa Hao co30aHuem KoHUenyuu UHHopmMamu3ayuu WKoabHO20 0bpasosaHust. Y 8 danvHel-
well Baweli 0esmenbHocmu Bbl nocmostHHO opueHmupyemect Ha 0ocmudiceHUe Hauaydule2o Kauecmasa WKoabHo2o 06-
pasosarusi, 8 MoM Huc/e 3a cuem e2o UHgopmamu3aayuu. [TocmositHHo pabomast 8 suiculell wKose, No00epi cusast Husoe
conpukocHoseHuUe co cpedHell wikonol, Bol 8ceeda 8 kypce mex npobaem, KOmopble s18ASF0MCST CAMbIMU AKMYaabHbIMU
8 Hawem obujecmese 8 obnacmu o6pa3osaHust.

KpacHosipck coscem He uyorcoli 20po0 05 Bac. 30ect Ha cmobike sekos Bol 80321a8/1511U HECKOALKO HANPaesaeHUll KpYnHo-
20 MexcOYyHAapoOHO20 npoeKkma no nod2omosKe yuumesiell 0151 pellieHust 3a0au epaxcOaHcko2o obpasosarusl. B nocnedHue
nsimo-wecmo iem Bawa css3b ¢ KpacHosipckom, ¢ Cubupckum gedepanbHbIM YHUBEPCUMEMOM 3auzpana Ho8bIMU Kpackamu
3a cuem Bawiezo akmusHozo yuacmust 8 [IpoepammHom komumeme Hawlell KoHpepeHyuu <MHpopmamusayus obpasosaHust
UuMemoouKa 3/1eKmpoHHO20 06pas3osarus», 20e Bol nocmosiHHO opeaHu3yeme Kpya/ble Cmo/ibl U npussekaeme K yuacmuro
8 KOHepeH|uUU c80UX KO//1e2 U YY4eHUKOS.

Jopoeoii Anekcanop FOpvesuu! He mozy He npubasumib HeckoabKo €08 0 Bawiux aameuamenbHbix uenoseueckux Kade-
cmeax, makux KaK Myopocmas, omablauusocms, 0obpodicenamesnvbHocmo, cnokolicmsue. ObweHue c Bamu sce20a npusimHo,
scez0a noyuumesnvHo. MHe umnoHupyem Bawa marepa obwjeHust — Bol usnaeaeme cgou udeu u sonHyrowue Bac moicau
6YOHUYHBLIM, CNOKOUHbIM MOHOM, KK Obl 2080PSI: MO MHe Kax)cemcst UHMepecHbIM, a 3aliMemect 8bl dmuM uau Hem —
sawe Oeno. Bol He Hassiabieaeme caou ybedxcoeHuUst cobeceOHUKY, U, Ha8epHO, noamomy Yy Bac mak mHozo yyeHukos, cpedu
KOMOopbIX U M0a00ble, U 8NoaHe 83pocable uccaedosamenu. [ast meHst 3Hakomcmeo ¢ Bamu sisunoch 6oabwium ciacmoem
U CMumy/10M K HOBbIM HAYHYHbLIM UCCAe008aHUSIM. Y, KOHeUHO, 51 o4eHb yeHto me dosepumesibHble OMHOWEHUSl, KOmopble
CAOHCUNUCL MeXcOY HaMU, U OOPOX*CY UMU.

JKenaro Bam, dopoeoli AnekcaHop FOpbesuu, MHo2ux siem 300p08oll, HANOHeHHOU Ycnexamu HCU3HU, HCeAar CHACMbs
u baaeononyuus ecem Bawum 6auskum arodsm!

M. B. Hockoes,

Jokmop gpusuko-mamemamuueckux HaykK, npogeccop,

npodgeccop kagedpvlt npUKIAOHOI MamemamuKu u KOMNbIomMepHoil 6ezonacHocmu
Cubupckozo gpedepanrbHO20 YyHUBEpCUmMemMa
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Yeascaemotii AnexkcaHop FOpvesuu!

CepoeuHo nosdpasssiem Bac ¢ 80-nemHum robuneem!

Baw npogeccuoHanbHoblll nymob 8bI3bl8aem Heocnopumoe 80CxUlljeHUe U s1851emcst NPUMEPOM 04151 MO0ObIX YUEHDBIX.
Bot cmanu 04151 Hac MyopuiM HACMAsHUKOM, N0 YUYmKUM PYKOB80OCMB0M KOMOPO20 6bliu cOe/aHbl nepable 8ecomble wazu
8 npogeccuoHa1bHOU U Hay4HoU Kapbepe. Bol nomoaau Ham cpopmuposams npopeccUoHAAbHDLI 832510 HA NPOYecchbl
yugposusayuu 8 06paso8aHul.

Bot 0o cux nop noddepicusaeme Hac. Mol 3Haem, umo 8cez0a moxcem obpamumascst K Bam 3a cosemom auuHo uau
Hallmu oms8em Ha uHMepecyrowjull Hac sonpoc 8 Bawux dokaadax. Mot oueHb yeHum Bauly uesnosedeckyro myopocmo,
Bawy npogeccuoHanbHy0 noddeprcKy U Heuccskaemblil UHmepec K npogeccuu.

Kenaem Bam, dopoeoli AnexkcaHdp FOpvesuu, kpenkoeo 300po8bst, HOBbIX NPOPECCUOHAMbHLIX doCmuUdceHUll U UHMe-
pecHbix 3adau!

P. C. Cyaeiimanos,
KaHOudam mexHuU4ecKkux HayK,
u.o. npopekmopa Mocko8cko20 20p00CK020 nedazo02u4ecKoz0 YHueepcumema

P. b. Kynpusinos,
HaA4aAbHUK YynpaeaeHust UHPOPMaAYUuOHHbIX MeXH0102Uil U cepeucos
Mockoeckoz0 20podckozo nedazozuueckozo yHueepcumema

Yeaxcaemotii AnexkcaHop FOpvesuu!

Cs00cHO omOeaums menepb Yyixrce UCMOPUIO UHHopmamudayuu obpasosaHust om Baweli HayuHol pabomuol.
B ycaosusx cmuxuliHo2o NpOHUKHOBEHUSI KOMNbIOMEPOB8 8 WKOAbHYIO HCU3Hb, OMCYmcmausl yesnesblx opueH-
mupos 8 obpasosaHuu Bol umenu cmenocmov secmu Hay4HbLLI NOUCK 3AKOHOMepHOCcmMell pa3sumust Hapoxcoaro-
weeocst UHPOPMAayUOHHO20 obwiecmaea U cmpoums MAsiKUu 3HAHUSI, N0380aAUBWIUE HAM He cbumbcs ¢ nymu. [e-
mepb6ypeckast UHpopmamudayust Kpouaacb 860 MHO2OM NO B8AWIUM HAYYHLIM sekaaam. VM menepo, 8 anoxy yug-
po80eo 06HOBAeHUSsl, NpedCKA3aHHY Bamu, mbl cHosa npasum c80r Aadbo NO 8ALUUM JA0UMAHCKUM KAPMAM.
JKenaem Bam 300posbst u msopueckozo dosneonemust!

K. B. lianupo,

Kanoudam nedazoz2u4eckux HayK,

3am. dupeKmopa no HAYy4Ho-memoou4eckoii paéome
Cankm-Ilemep6yp2ckozo0 yeHMpa oyeHKU Kavecmea o6pa3oeanus

u UHEPHOPMAYUOHHBIX mexHoa02uil,

akcnepm Coeema no o6pasoeamenabHOil noaumuKe

Komumema no o6pasoseaHnuro lIpasumeavbcmea Cankm-Ilemepo6ypza

C AnekcaHopom FOpvesuuem Ys8aposvim s1 NO3HAKOMUACS 8 cepeduHe 08YXMbICSIHHbLIX, 8 AKMUBHOU gase npoekma
«HHPpopmamusayus cucmemot obpaszosarus (MICO). Omuemauso NOMHIO nepeoe snevamieHue U MolC/1b 0 MOM, 4mo no-
8e3/10 sacmpemumb pasymMHo20, cooepicamesnbHo2o U 006poeo Uesnosekd. Tenso nepsoll Bcmpeuu He8epostMmHbLIM 06pa3om
coxpaHsiemcsi 8ce 200bl coBMecmHol pabomol.

AnekcaHop FOpbesuu HadesneH pedkum maaaHmom nonyaspusamopa Hayku. OH ymeem pacckasbi8ams 0 8e/1UKOM
6e3 ynpoujeHuil, He mepsist 21asHo20. Takol 51 8UXCY e20 YnopHYyro, Kponomausyro pabomy no gopmanusayuu NpUHYUNOS
uHOuBsUOYa1U3ayuu obpasosaHust u posau mexHosaozuil 8 amom npoyecce. CumsonuuHo, ymo gopmyaa Ysaposa cmanda
8 c80e 8peMst U ocmaemcs no cell OeHb Happamueom pabomol ¢ cucmemoli 06pazosaHust 051 KpynHeluux MexcOyHapoOHbLIX
UT-kopnopayudi. B amoli popmyse KoH8epeeHyUs nedazoauUeckux U UHPOPMAayUOHHbIX mexHoa02ull onpedeasiem epaHuyy
KauecmseHHO20 nepexodd 8 cucmeme obyueHusl, Oeadem 3mom 20pU30OHM 0CSI3AeMbIM U docmuxcumbiM. Hecmompst Ha
HePopManbHYH posb «<xpaHumenst mpaduyuil», <macmepa pempocnekmusbt», A. FO. Ysapos Hukoz0a He 8blessiden cmapo-
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MOOHO, e20 832/1510bl He apXau4Hbl, HO N0380./15110M COeOUHUMb GYHOAMeHMAAbHbIe NPUHYUNbL U NOCMYNb He20-mo HO8020,
4mo NOKAa He 8nuUCbIBaemcst 8 cmapble pamku.

Omwmeuy, umo AnexcaHop FOpvbesuu oOuHakoso opeaHuueH u Ha cosewjaruu 8 CaHkm-ITemepbypee, u Ha npozysake
C Kosneeamu 8 nepeysakax JluccaboHa, u 8 cenbckoll wikose 8 KelinmayHe, Hacko/1bko mosabKo Moxcem 6bimb op2aHuydeH
nedazoe, sudswyull u uyscmeyrowul ir0dell, msaHyuwjux o0RY aAsmKY. E2o 832150 u cocmpadamesnsHblll, U UPOHUYHDBIL, OH
KaK 6bl npu3blisaem He KUHUMbCSL U He Habusamb yeHy, Ho 8ce20a obeujaem Hadexcoy, a NOMom U abCoIOMHYI0 YyeepeH-
HOCMb 8 8epPHOCMU 8bLIGPAHHO20 Nymu.

AnexcaHOp FOpbesuu «Qepicum KapmuHKy» decsmusiemusimu, 6e30uuUboUHO 8b10es1s1 NPUHUHDLL U ciedcmaust, gop-
myaupyst u popmupyst nogecmky HayuHol wkoavl. K cuacmoro, 8 auye A. FO. Ysaposa mbl 06peau-maku «<npopoKa 8 ceoem
omeuecmae». E2o udeu He npocmo ycablaHbl Ha Mecmax, Ho AaKmugHO 80NI0UWAIOMCSL 8 HCU3Hb YHUMEeAsIMU U YnpassaeH-
yamu. dma paboma macuwmabHa u pe3ysbmamusHd.

UckpeHHue no3dpasseHus obuaspy ¢ noxceaaHussMu 00120/1emust, HO8bIX o3apeHull u 6aazodapHoll ayoumopuu,
ymerowjel cabluams U yeHums Baw mananm, dopoeoli AnexcaHop FOpbesuu! Bol oteHb HYsicHLI 8cemM Ham, 6ydem uatlye
scmpeuamocs!

A. H. Illlyavascenko,
eedywuii cneyuaaucm komnanuu «Pocmenexkom-Coaap»

30 sineaps 202 3 200a ucnoarunoco 80 siem moemy yuumento, AnexkcanHopy FOpvesuuy Ysaposy. [ast MeHst 803MOxc-
HOCMb Ha3vleamo cebst e2o yueHuUyell — 02POMHAST YeCmb U 8aXCHOe 00CMUCEHUE.

AnekcaHop FOpbesuu — omabiguusblii, Myopulll u mpebosamenbHbIl nedazoe, Komopblil MHO20 8K1adbleaem 8 C80UX
YUeHUKOo8 U 8ce20a 0aem UM pazsusarowyro oopamHyto cssidb. E2o asmopumem no sonpocam uHgopmamusayuu u yugposoli
mparcpopmayuu 06pasosaHust 8 nedazoeudeckom U Hay4Hom coobujecmse Henpepexaem. [Tocewas kak uccaedosamens
WIKO/IbL 8 CaMbIX PA3HLIX Y20KAX Hallell CmpaHsl, st Mo2ad ybedumocst, KaK Xopouwlo Npakmuku cucmembl 06pa3osaHust
3HaKoMbl ¢ pabomamu u npoekmamu, K komopusim AnexcaHop FOpvesud umen u umeem omHouwleHue. ¥ makoe wupokoe
npusHaHue cpedu nedazo2o8, KaKk MHe Kaxcemcsi, 00HO8PeMeHHO U 60buast Hazpaod, U 3aKOHOMEPHbIl pe3yibmam camo-
omaeepaiceHHOoU npedaHHocmu Hayke AnekcaHopa FOpbesuua.

[MocneoHue pabomot AnekcaHopa KOpbesuua nocssiuyeHbl HayuHomy obecheveHUr0 npoyeccos yugposusayuu obujezo
06pasosarust, 3adaqu komopoli KpaiiHe akmyaibHL 8 Poccuu u 3a pybexcom. dmo u paboma, Komopyro oH 8edem 8 PamKax
npoexma, nocesiujeHHo20 paspabomke mooenu npoyecca Yugpposozo ob6HosaeHUs1, noddepicaHHo20 Pocculickum oHOom
PYHOaMeHMaIbHbLIX UCCcaedo8aHull, u paboma, npogooUMAst 8 PAMKax coemecmnozo npoekma HUY BLID, Vilncmumyma
HOHECKO no uHgopmayuoHHbIM mexHosno2usm 8 obpasosaHuu u [TekuHcKozo nedazoeuuecko2o yHUs8epcumemd, nocest-
WeHHast opueHMupy yugposoii mpaHchopmayuu 06paszosanust — «uded1bHOU WKoe».

51 oueHb 6aazodapHa AnekcaHopy FOpbesuuy 3a 803MO*CHOCMb coBMeCmMHOU pabombl 8 meueHUe 3MUX Jem, Xceaaro
600pocmu dyxa, onmumuama 8 pabome u cepOe’Ho no3opassisito ¢ robuseem!

. B. leopeykas,

Hay4Hblil compyoHUK nabopamopuu yugdpoeoii mpanchopmayuu oopa3oeaHus
HUncmumyma o6pasosanusi HayuoHaabHO20 uccaedo8amenbcKkozo yHusepcumema
«Bobicwas wikoaa 3KoHOMUKuU»
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UTOIN XIX BCEPOCCUNCKOIO KOHKYPCA
HAYYHO-MPAKTUYECKUX PABOT MUH®O-2022

YBakaemsbIe KoJLiIern!

B cenTabpe 2022 roga usgatenbecTBo «O6pasoBanue u MupopmaTuKa» 00bABUI0 KOHKYPC HAYYHO-TIPAKTHUE-
CKUX paboT 1o MeToauKe o0yueHus napopMmaTuke u nHpopmarusamuu oopasosauus MHDPO-2022.

Bb1y10 oprannsoBaHo KIOPU KOHKYPCa, B KOTOPOe BOIILIN IIpeAcTaBuTe In Poccuiickoii akageMuy 00pa3oBaHud,
Be[yIre MEeTOAVCTHI, YWIEHBI PeIaKIIMOHHBIX KOJLJIerni :kypHaioB « MHpopmaTuka u oopasosanue» u « Mudgopma-
THUKA B IIIKOJIE» , COTPYIHUKY 00 bequuenHol pegakiuu THDO.

B KOHKypCce IPpUHAIN yyacTrue KaK pabOTHUKU 00pa30oBaHUS — YUUTEJs, IPernojgaBaTesid By30B, paGOTHUKYT
YUperKIeHU JOIITKOJIbHOTO 00pa30BaHUs, IearoT CUCTEeMbI JOIOJHUTEJIHHOTO 00Pa30BaHM A, METOIUCTHI, — TaK
¥ CTYAEHTHI IIeJBY30B 13 Pa3HLIX pernoHoB Poccuiickoit @emepanun, a TaKKe U3 CTPAH OJIMIKHEro 3apy0esKbs.

KoHKypC IPOBOAMJICS II0 CJIAEAYIOIMM HOMUHAI[ASIM:

1. UuHoBaIuu B MEeTOAUKE 00yueHUA nHGOPMATHUKE.

2. TexHOJIOTUHY UCKYCCTBEHHOrO MHTEJJIEKTa B cpepe 00pa3oBaHUA.

3. udpoBuzamusa o6pasoBaTeIbLHON OpraHU3auy U yueOHOTro ImpoIlecca.

4. PazBuTne npodeccruoHaJIbHBIX KOMIIETEHITI Ie[aroroB B KOHTEKCTe I[N POBU3AIN CHCTEMbI 00pa3s0BaHUS.

K cosxayieHnI0, BEIHYKIEHBI OTMETUTH (1M 00PATUTH Ha 5TO 0c000e BHUMAaHNEe YUYACTHUKOB KOHKYypCa), UTO He-
CKOJIBKO PaboT, MOJYUUBIINX BBHICOKNE OI[eHKU YJIEHOB JKIOPHU, ObLIM UCKJIIOUEHBI 13 CIIMCKa mobequTeseil us-3a
mIaruaTta u camorniaruara. Hamgeemcsi, 4To B OyAyIIIUX KOHKYypcax yYYaCTHUKHU OyayT 0oJiee BHUMATEJIBHO OTHO-
CUTBHCA K COOJIONEHUIO HOPM NYOJMKAIIMOHHON STUKU U K BHIIOJHEHUIO YCJIOBUM KOHKYpPCA B YaCTU OPUTUHAJIb-
HOCTHU PabOTHI.

IIpencraBiasiem Jaypeatos (1-e MeCTO) U TUILIIOMAHTOB (2-e MecTo) KoHKypca HTH®0-2022.

HOMWHALNA 1
«MHHOBALIU B METOAWKE OBYYEHNA UHOOPMATUKE»

Jlaypeatbl KOHKypca (1-e mecTo)

Koasmora Kcenns UropesHa,

yuumeanwv puauru, Ilapghenvesckasn cpedusas obu,eobpazosamenvias WKoLA,

c. ITapgenveso, Kocmpomcrkas obaacmyv, Poccus;

Mmazucmpanm Ka@eopvl meopuu u memoouKu o6yieHus uHpopmamure, QuauKo-mamemamuiecKuil paxyivmem,
Apocaasckuil zocydapcmeennutii nedazozuieckuilt ynusepcumem um. K. J[. Yuwunckozo, 2. Apocaasav, Poccus

Kypranosa Haraass AnexcanapoBHa,
doyenm KapedpovL npuKAIAOHON UHGOPMAMUKU U MAMEMATMUKU,
Omcruil zocydapcmeennblil nedazozuyeckuil ynusepcumem, 2. Omck, Poccus

Mopox EBrenuii ArekxcaHapoBud4,
yuumenv UHYOPMAMUKU, CPeOHAL WKoLA Ne 76, 2. Apocaaeas, Poccus

AunnomaHT KOHKypca (2-e mecTo)

Bapakuna Tareana BaueciaBoBHa,
douenm KagedpovL npedmemHbLX MexXHOL02UlL HAYALbHO20 U OOULKOJLbHO20 00PA308AHUSL,
Omcruil zocydapcmeenHbLil nedazozuueckuilt ypugepcumem, 2. Omck, Poccus
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HOMWHALNA 2
«TEXHOJION'MN NCKYCCTBEHHOIO UHTEJIJIEKTA B COEPE O6PA3OBAHUA»

ITo MHeHMIO KIOpPH, B TAHHOI HOMHUHAIMH He OBIJIO MpeACcTaBIeHO PaboT, TOCTOHHBIX 1-T0 MecTa.

OunnomaHTbl KOHKypCa (2-e mecTo)

JlarsimeBa JIro6oss IlaBioBHa,

doyenm kagedpuL 8vicuiell mamemamuKu U MemoOuKy obyieHus mamemamuKke, MamemamuiecKuil paxyivmem,
ITepmckuil zocydapcmeennulil eymaHumapHo-nedazozuieckuil ynueepcumem, 2. Ilepmv, Poccus

OaexoB Anekceit AuapeeBuu,

cmapwiuii npenodasgamensv Kagedpuvl bLculeil mamemamuKu u MemoouKu obyueHus mamemamuke,
mamemamuyeckuil paxyrvmem, Ilepmcruil zocydapcmeennulil 2yMaHUMAapPHo-nedazozuiecKuil yHu8epcument,

2. Ilepmv, Poccus

Cropuaxosa Auna IOpbeBHa,

JeKan mamemamuyeckozo paxyivmema, 0oueHm KagpedpvL 8vlcuLeil mamemamurKy U memoourKu o0yyeHus
mamemamurke, Ilepmcruil zocydapcmeeHHbLil eyMaHumapHo-nedazozuieckuil ynueepcumem, 2. [lepmv, Poccus
Yepemusix Enena JleonumoBHa,

u.0. 3a8. Kagedpoil evLcuLell MamemamuKy U memoouKu o0yueHus mamemamure, MamemamuiecKuil paxyivmem,
ITepmcruil zocydapcmeennbLil zymanumapro-nedazozuiecKuil ypueepcumem, 2. Ilepmo, Poccus

MeasaurkoBa ExaTepuna BuxkropoBHa,

accucmenm Kageopul 8vicuLell MamemamuKu U memoouKu o0y4eHUs mamemamuKe, MamemamuyecKuil paxyiovmem,
ITepmcruil zocydapcmeern bLil zymanumapHro-nedazozuiecKuil ypueepcumem, 2. Ilepmv, Poccus

JlanteBa Tarpsana JIMmurpueBHa,

Mmazucmpanm, mamemamuyeckuil paxyavmem, Ilepmcruil zocydapcmeernnvlil 2yMaHUMAPHO-nedazozuiecKuil
yHueepcumem, 2. Ilepmv, Poccusa

ITanTroxun Imurpuii Banrepsesuu,

cmapwuil npenodasamensv, Hayuonanvuslii uccaedosamenvckuil yHugepcumem «Bvicuias ulkona IKOHOMUKUY ,
2. Mocksa, Poccus;

cmapwiuii npenodasamenv, MHPOA — Poccuilckuil mexHnosozuieckuil ynugepcumem, 2. Mockea, Poccus

HOMWHALNA 3
«LMOPOBU3ALINA OBPASOBATEJIbHOV OPTAHU3ALIUN U YYEBHOTO NMPOLLECCA»

Ilo MHeHMIO KIOpHU, B JTAHHOH HOMUHAIMY He OBLJIO IIPeACTaBJIeHO PadoT, JOCTONHBIX 1-T0 MecTa.

AnnnomaHT KOHKypca (2-e mecTo)

Cvmupnosa Ceerinana AekcaHapoBHa,

cmydenmra 4-20 kypca kagedpvL meopuu u memoduKu 00yueHus uHpopmamuke,
pusuro-mamemamuieckuil parxyavmem, Apocaasckuil zocydapcmeernnulil nedazozuieckKuil ynugepcumem
um. K. J[. Ywunckoeo, 2. Apocaasnv, Poccus

HOMWUHALWA 4
«PA3BUTUE MPO®ECCUOHAJIbHbIX KOMMNETEHLIUWA NEAATOroB
B KOHTEKCTE UMOPOBU3ALINUN CUCTEMbI O6PA3OBAHUA»

Jlaypeat KoHKypca (1-e mecTo)

Kocora Exatepuna AexceeBHa,
3a86. Kapedpoii npukiadHol mamemamurku, PuduKo-mexHULeCKUL UHCMUMYM,
Kpuvimckuil pedepanvrulii ypusepcumem umenu B. H. Bepnadckozo, 2. Cumgpepononv, Pecnyoaurxa Kpvim, Poccus

AnnnomaHTbl KOHKYypca (2-e mecTo)

Hmanosa Oabpra AmaTojibeBHa,

doyenm xagedpvl UHDOPMAYUOHHBLX MEXHOL02UIL 00YHLeHUS U HenpepbL6H020 00PA3068AHUS,
Huemumym nedazozuku, ncuxonozuu u coyuonozuu, Cubupcruil pedepanvrulii ynugepcumem,
2. Kpacnosapck, Poccus

CmoasaunnoBa Oasra I'eopruesna,

3a8. Kagpedpoil UHPOPMAYUOHHbLX MeXHOL02UL 00YLeHUS U HenpepbL8HO20 00paA3068AHUSL,
Hucmumym nedazozuku, ncuxonozuu u coyuonozuu, Cubupcruil pedepanvrulii ynugsepcumenmnt,
2. Kpacnospck, Poccus
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ToxrapoBa Bepa UBanoBHa,

npogeccop kagedpuvlL npuKAAOHOUL MAMEMAMUKU U UHPOPMAMUKL,

Mapuiickuil zocydapcmeeHHbLiL YyHUBepcumem, 2. Howrxap-Oaa, Pecnyonurxa Mapuii ., Poccus
Peo6ko Onbra BacuanseBua,

acnupanm kagedpsvl Memodonozul U Yynpasienus 06pa308amesLbHblMU CUCMmemMam,
Mapuiickuil zocydapcmeeHHbLiL YyHUBepcumem, 2. Howrxap-Oaa, Pecnyonurxa Mapuii da, Poccus

Bce nipeacraBiienHbIe BhIlIe JaypeaTs! (1-e MecTo) u AunioMaHTHI (2-e MecTo) KOHKypca MH®P0-2022 6yayT
HarpaskJeHbl TUIJIOMaM¥ COOTBETCTBYIOIIEr0 JOCTOMHCTBA OT muanaresbcTBa «Ob6pasoBanme u HQopMaTukas.
Wx paborsl 6yayT ony6JIMKOBaHBI B JKypHaIax «HGopMmaTuka u oopasoBanmue» u « MHGopmMaTuKa B IIK0JIE» (B CO-
OTBETCTBUU C PEKOMEHJAIUAMY YJEHOB KIOPY KOHKYPCa B 3aBUCUMOCTH OT TEMaTUKU U COJEePIKaHUA PabOThI).

B kauecrse mpusa nmobeaurenu KouKypca MH®O0-2022 mosyuaT moAgnucKy B meuaTHoM Buzae Ha 2023 rog Ha 3Ky p-
Hael « AHGOpMaTKa u o6pasdoBanue» u « MHGOPMATHKA B IITKOJIE» .

YBaskaemsbie KoJsureru! O6pamjaem Bame BHUMaHHe, 4To ¢ 2022 roga 3J1eKTPOHHBbIE BEPCUHU KYPHAJIOB
«Audopmarnra u o6pasoBanue» u «MHpopMmaTuka B IKOJIe» Pa3MeIalOTCA Ha cAliTe M3TaTeIbCTBA B PesKUMe
oTkphITOro mocryna (Open Access), MO3TOMY 3JIeKTPOHHAA IOJIUCKA moGeauTensiM He odopmiasercsa (KaK 3To
OBLJIO B IPEABIAYIIUX KOHKYpPCaXx).

Tak:ke mo pe3yiabTaTaM KOHKYpPCa OTMEYEHBI 'KIOPU U PEKOMEHIOBAaHBI K ITy0JuKanuy B skypHaaax «udop-
MaTHuKa u oopa3oBaHue» u « MH(popMaTHKa B IIKOJIe» PAOOTHI CIETYIOINX ABTOPOB:

Bypusamos Bopuc AnaTosbeBud,
douenm KageopovL COUUALbHO-2YMAHUMAPHBLX U eCMeCMEEHHO-HAYYHbLX OUCUUNIUH,
Cesepo-Kaskasckuil puauaa Poccuiickozo zocydapcmeennozo ynugepcumema npasgocyous, 2. Kpacnodap, Poccus

T'epacumosa Hpuna BiragumupoBHa,

douyenm kagedpvL xumuu u memoduKu npenodasarHus Xumul,

Omcruil zocydapcmeenHbLil nedazozuieckuil yHugepcumem, 2. Omck, Poccus
Kypranosa Harauass AlekcanapoBHa,

doyenm rKagedpovl npuKAAOHOL UHPOPMAMUKY U MAMEMAMUKU,

Omcruil zocydapcmeerHbLil nedazozuieckuil yHugepcumem, 2. Omck, Poccus

Jlo6aHoB AJlekceit AlekcaHapoOBUY,

yuumednwv ungopmamuru, dupekmop, 40V «Illkonra Taypac», Cankm-ITemepbypz, Poccus
Jlo6anosa Tarpana FOpseBHa,

yuumednwv unpopmamuru, Anzapcruil auyeiit Ne 1, 2. Anzapcr, Hpxymcekas o6aiacmy, Poccus

ITopBaTkuua Augpeit BukropoBuu,

nedazoz donoaHUmMeNLbH020 00pA306aHUsA Oemell,

Pecnyonurxanckuii [{Jenmp donornumenvnozo oopazosanus 0emeit, 2. Capauck, Pecnybaurxa Mopdosus, Poccus;
mazucmpanm, Mopdoseckuil zocydapcmeernnulil nedazozuieckuil ynueepcumem umenu M. E. Eecesvesa,

2. Capanck, Pecnybaurxa Mopdosus, Poccus

Tpounkas Oxsra HukosaesHa,

3a6. kagedpoil IKcnepuMeHmaalbHOl MAMeMAMUKY U UHDOPMAMU3AYUU 00PA306AHUSL,

Buvicwasa wikona uH@GOpMAYUOHHBLX MEeXHOL02ULL U A8MOMAMUIUPOBAHHBLX CUCTLEeM,

Cesepnulii (Apkmuueckuil ) pedepanvrulii yrusepcumem umenu M. B. Jlomonocosa, 2. Apxanzeavck, Poccus
Boxtomuna EBa [IMmurpuesBHa,

cmydenmrka 4-20 kypca, Bvicuwasa wkoaa UH@GOPMAYUOHHBLLX MEXHONL02UlL U AE6MOMAMUSUPOEAHHBLY CUCTLEeM,
Cesepnulii (Apkmuueckuil ) pedepanvrulii yrusepcumem umenu M. B. Jlomonocosa, 2. Apxanzeavck, Poccus

YuacTHUKY KOHKYPCa, YbM PAGOTHI PEKOMEHJOBAHBI K IIYOJUKAIINH, ITOJyUYaT cepTuuKaT 06 y4acTuu B KOH-
Kypce U IIy0JINKaIli BMECTe C aBTOPCKUM 9K3eMILIAPOM KYyPHAJIa, B KOTOPOM OyIeT onybanKoBaHa pabora.

OcrasibHbIe KOHKYPCAHTBI MOTYT IMOJYYUTE CePTU(MUKAT 00 yYaCTUM, KOTOPBIHN OyAeT MOATOTOBJIEH 110 MHIUBU-
IyaJbHOMY 3aIpocy.

CraenuTe 3a MH(POPMAIIHE 0 HOBLIX KOHKYpPCax B KypHanaax « MHpopMmaTuKka n obpasoBanue» u « IapopmaTura
B IIIKOJIE», a TaKksKe Ha caiite UH®O: https://infojournal.ru/
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METOAVYECKUN nogxoAa

K PASPABOTKE CUTYALUUOHHDbIX 3AAAY

ana ®OPMUPOBAHUA KOMNETEHLUI

LNO®POBON AOCTYNMHOCTUN SINEKTPOHHOIO OBYYEHUA"

E.A.KocoBa' <

! Kpeimckuti pedepansHeiii ynueepcumem umeHu B. U. Bepradckozo, 2. Cumepeponons, Pecny6auka Kpeim, Poccus
X lynx99@inbox.ru

Annomayusn

B craTbe mpemJiosKeH MOAXOM K IPUMEHEHUI0 MeTOAa CUTYAIMOHHBIX 3aha4 (KeicoB) Ajasa (POPMUPOBAHUA KOMIIETeHIIUI udpo-
Boit joctynHoctu (I{ull) smekrporHOTro 06yuenusa (90). Pazpaboransl: cxema GOpMUPOBAHUA KOMIETEHIINHN ITU(PPOBOI JOCTYIIHOCTHU
anekTporHOro ooyuenusa (Iull 90) c momoIIbio MeToa KelCcoB, IPOoIleAypa PellleHus Kelica, 1abJI0H ONUCAHUA Kelica U KOJUIEKI[UA
u3 11 KeiicoB. B kauecTBe SMOIUPUUECKOT0 MaTepuaJsa JJisi CUTYal[MOHHBIX 3a4a4 NUCII0Jb30BaHbI OPUTMHAJIbHEIE HA0OPHI JaHHBIX, pa3-
MeIl[eHHBIE B OTKPBITOM JOCTYIIE, B YaCTHOCTH, Pe3yJIbTaThl KcnepTHOM oneHKY [{ull 90, ananusa norpedHOCTelt obyyarormuxcsa B [ul]
90, OLleHKY MOTUBAIIUY U I'OTOBHOCTU IIpernogaBaresieil K obecneuenuo Lull 90, ounenku copmupoBanaocTu Kommerenuii [ull 90,
KOHTeHT-aHaym3a Be6-cepBucoB Iull 90, ananusa HopmaTuBHBIX ocHOBaHU# [Tull 90. IIpu pemeHnn KaskIoro Keica odydarmliuecs
IOJI’KHBI BBIIIOJIHUTH CAMOCTOATEJIbHOE UCCIeJOBAHYe JaHHBIX 10 00Pasiy U CPABHUTH HOJIyUYEeHHbIE PEe3YJIbTATHI C ONIY0INKOBAHHBIMU
paHee, a TaK’Ke, 10 BOSMOYKHOCTH, BBIABUTH JOIIOJIHUTEIbHbIe 3aKOHOMePHOCTH. B 00yuernuu ocuoBam I{u]] perreHre KelicoB ieecooopas-
HO cOYeTaTh C APYrumMu GopMaMu OpraHu3anuy 00yIeHu s (JIEKIIUAMY, TPAAUINOHHBIMY IPAKTUUYECKUMU PA00TaAMU U TECTUPOBAHUEM ).
PaspaboTaHHbBIII MHCTPYMEHTAPUIl MOYKET ObITH MCIIOJIB30BaH IIPEIOJaBATEeIAMU AJIA IPOEKTUPOBAHUA COOCTBEHHBIX CUTYAIlMOHHBIX
3aau ¢ IPUMEHEHNEeM OTKPBITHIX JaHHBIX.

Knaruesvle cnosa: nudpoBas JOCTYIIHOCTh, BEO-AOCTYIIHOCTh, (DOPMUPOBaHNE KOMIIETEHIINIT, METO/l KeliCOB, CUTyaIl[MOHHEIE 3a-
nauu, npodecCHOHATIBHOE 00Pa30BaHNMe, SJIEKTPOHHOE O0yUeHe.

M na yumuposeanusn:

Kocosa E. A. MeToguuecKuii IOAX01 K pa3spaboTKe CUTYaIlMOHHBIX 3a4a4 AJIA POPMUPOBAHUA KOMIIETEHIIU (M POBOH JOCTYITHOCTU
9JIeKTPOHHOTO 00yueHUusA. M Hhpopmamura u obpasosarnue. 2023;38(1):33—-44. DOI: 10.32517/0234-0453-2023-38-1-33-44

METHODICAL APPROACH

TO THE DEVELOPMENT OF THE CASE-BASED METHOD
TO CREATE DIGITAL ACCESSIBILITY COMPETENCIES

IN THE E-LEARNING

Ye. A. Kosova' <

"v.L Vernadsky Crimean Federal University, Simferopol, The Republic of Crimea, Russia
D lynx99@inbox.ru

Abstract

The article proposes an approach to the application of case-based method for the creating of digital accessibility competencies in
the e-learning. The following method tools have been developed: a scheme for the creating of digital accessibility competencies using
the case method, a procedure for solving a case, a template for describing a case and a collection of 11 cases. The original data sets
posted in the public domain were used as empirical material for situational tasks. These data sets contained the results of: expert
assessment of the e-learning digital accessibility; analysis of the students’ needs in e-learning digital accessibility; assessment of the
teachers’ motivation and readiness for providing e-learning digital accessibility; analysis of the content of digital accessibility web
services; analysis of the regulatory bases in e-learning digital accessibility. During the solving of each case, students should perform
their own study of the data set according to the task, compare the results with those published earlier, and, if possible, identify

MarepuaJsl K cTaThbe MOKHO cKauaTh Ha caiite MTH®O: https://infojournal.ru/journals/info/info_01-2023/

© KocoBa E. A., 2023
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additional patterns. In teaching the basics of digital accessibility, it is advisable to combine the case-based method with traditional
forms of learning (lectures, traditional practical work and testing). The developed tools can be used by teachers to design their own

situational tasks using open data.

Key words: digital accessibility, web accessibility, competency creating, case-based method, case tasks, vocational education,

e-learning.
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1. BBegeHne

B smoxy riao6anabHOTO MHTEpPeca K 3JIeKTPOHHOMY
o6yuenuio (90) 1 AUCTAHIIMOHHBIM 00PA30BATEJIbHBIM
TEeXHOJIOTUSAM BOSHUKAIOT OPTraHN3aI[MOHHbIE ITPO0JIeMBbI
U IpaKTUYeCKIe 3a7aunl, CBA3aHHBIE C HEOOXOAMMOCTHIO
obecneuenusa gocTymHocTu IO AJasd BCeX YUYAaCTHUKOB
o6pasoBaTeabHOTO mporecca. CorsiacHo pesyabTaTam
TOCJIEZHUX UCCIeJOBAHMH, BJIEKTPOHHBIE 00Pa30BaTeIb-
HbIe pecypchl (DOP) HepeaKo nMeIoT OIMUOK U UG POBOIL
nmoctynHocTu (I{u]l), mpenaTcTByoIe CBOGOTHOMY BOC-
OPUATUIO, TIOHUMaHUIO 1 00paboTKe 00pa3oBaTEILHOTO
koHTeHTa [1-3]. I100 yugpoeoit docmynnocmbuvio
anekmponHnozo obyuwenusn (Hul I0) nornumarnm
maKy cCOB0KYNHOCMb C80UCME UUPPOBbLX Pecypcos,
Komopas onpedensem ux npuzo0Hocmy 0.8 UCNOAb30-
8AHUS KAK MONCHO 60Jiee WUPOKOlL aydumopuell ¢ yue-
moM NepcoHaLbHbLX 803MONCHOCMeElL, nompebHocmell
u npednoumenuii obyuarnuwuxcs. MeTomosornyecKkue
ocHOBEI [Tl 90 nekaT B IIJIOCKOCTU CTAHZAPTU3AIINH
JIOCTYITHOCTH JIEKTPOHHOTO KOHTeHTa. Hanbostee 3HaUM-
MBIMHU UHCTPYKTUBHBIMU JOKYMEHTAMH B 9TOM OTPACIU
ABAAIOTCA « PYyKOBOAAIME IPUHITANBI JOCTYITHOCTHA
BeO-koHTeHTa» (Web Content Accessibility Guidelines,
WCAG)”, KoTopbIe peTryIaMeHTHPYIOT TeXHOJOTHH Pas-
paboTku 111G POBBIX PECYPCOB, JOCTYIIHBIX A KaXKIOTO
IOJIb30BATEJA, BKJIOUAA JIUI[ C OTPAHUYEHHBIMHU BO3-
MOJKHOCTSAMU 3J0POBbA.
Corusacuo [4], npeamerHas o6sacts Iull 90 oxBa-
TBIBAET CJIEYIOIVE HATIPABJIEHNA:
® OIIEHKY IIOJTHOTHI M KayeCcTBa HOPMAaTUBHBIX OC-
HOBaHUH u craggapToB [u/l;

o uAeHTU(PUKAINIO IIOTPEeOHOCTe 00yUAOIIUXCS
B gocTyiHoi cpene J0;

® DPa3pabOTKy apXUTEKTYPHI U COEePIKAaHUA JOCTYII-
HBIX BeO-1IaTOpPM U OHJIANH-KYPCOB;

® aHAJINU3 COOTBETCTBUA IIU(PPOBOrO KOHTEHTA TPe-

6oBanmam Iu/l.

ITpu sTom obecneuenue I{ull 90 3aBUCUT OT YPOB-
HA chopMupoBaHHOCTU KomuereHIui [{ull y cuemnu-
aJINCTOB, yyacTByOIMuX B codnauuu JOP u cpexwr J0,
a pa3paboTKa U BHeJpPeHUe MeTOAUYECKUX IMOIAXOI0B
K (OpPMHUPOBAHUIO TAKUX KOMIIETEHIIUN OTHOCATCS
K aKTyaJIbHBIM IIpobsemam [5, 6].

B pa6ore [6] moKasaHO, UTO pellieHre IPaKTUYECKUX
3ama4 B npoiiecce ooyueHus ocuoBam [{ull 90 cmoco6-

* Web Content Accessibility Guidelines (WCAG) 2.0. W3C
Recommendation 11 December 2008. https://www.w3.org/
TR/WCAG20/

Web Content Accessibility Guidelines (WCAG) 2.1. W3C
Recommendation 05 June 2018. https://www.w3.org/TR/
WCAG21/

CTBYET YJIYUIIIEHUIO CAMOOIIEHKY O0yYaIOIUXCSA U I10-
JIOJKUTEJLHO BJINAET HA YPOBEHb C(hOPMUPOBAHHOCTHU
COOTBETCTBYIOITUX KoMIleTeHITn. [Ipyr 00yueHnr OCHO-
BaM [u]l 90 pekoMeHJOBaHO UCIIOIH30BATh IPAKTHUKO-
OPUEHTUPOBAHHBIN MMOAXOJ C IPUMEeHEeHUEeM MeTOJ0B
o0yueHusd, 9a(p(heKTUBHOCTL KOTOPHIX JOKa3aHa, B 4acT-
HOCTH, MeTOJa CUTYAIlMOHHBIX 3aJad, HJIH KeicoB .
MeTon KeiicoB ITO3BOJISIET IIPEOJOJIETH PA3PBIB MEXKIY
Teopueill U MPaKTUKOI, IIPeJOCTaBIAA 00yUAIOIIIUMCSI
BO3MOJKHOCTDH IOTPY3UTHCA B KOHKPETHYIO IIPo0JieMy,
OCHOBAHHYIO Ha PEaJIbHOHW CUTyalI UM M KOHKPETHBIX
naHHbIX [7, 8]. B uTepaType MOKHO HANTU IPUMEPbI
YCHENIIHOTO NIPUMEHEeHUA CUTYAIMOHHBIX 3a1ay AJId
dopMUpPOBAHUA OTAEJIbHBIX HAaBBIKOB obecreueruss [Tu]]
30 [9, 10]. EcTs ocHOBaHUA MOJIaTaTh, YTO BKJIIOUEHUE
MeTOo/a KeHCOB B O0IIIYI0 METOAUKY HOATOTOBKHY 110 I 1 /[]
90 ycunIuT npakTUKO-OPUEHTUPOBAHHLIA XapaKTep
o0yueHus, pa3BUBasi UMMePCUBHBIN 9(pdeKT oOpasoBa-
TeJILHOU Cpelbl.

ITeas craThu — pazpaboOTKa METOAUYECKOTO IIOM-
X0Ja K IIPOEKTUPOBAHUIO 1 MCIIOJB30BAHUIO CUTYAI[OH-
HBIX 387184 (KefcoB) 111 GOopMUPOBAHUA KOMIIETEHITUI

Mu [l 30.

2. 06wme cBegeHNA 0 MeToae KelcoB

MeTon keficoB — 5TO aKTUBHBIN, OPUEHTUPOBAH-
HBIA HA CTYAEHTA IMOAXOJ K O0YyUYeHWIO, IIPU HCIIOJb-
30BaHUM KOTOPOTO O0yUYAIONMIICA BBICTYIIAET B POJIU
uccienoBaTesda cPOPMYJIUPOBAHHON NPOOIEMBI,
OCHOBAHHOU HAa PEAJUCTHUYHON CUTYAIIMU UJIU KOH-
KpeTHOM cayudae (Keiice) [11, 12]. IIpomecc pereHus
Keiica mogpasyMeBaeT paboTy HaJ 3agaveii, CKOHCTPY-
MPOBAHHOM HpemojaBaTejeM HA OCHOBE O0BEKTUBHO
CYIIEeCTBYIOIMUX JaHHBIX B COOTBETCTBUU C IPEAIIO-
JaraeMbIMu pedyiabraTamu ooyuenus [12]. IIpu sTom
mperogaBaTe /b BLIIOJHAET POJIb UHCTPYKTOpPA WU
MoaepaTopa, pPeryJupymoIliero mpoiecc pelnreHuns
¥ KOMMYHUKAIIUIO B rpymme ooyuaromuxcda [8]. Ilpa-
BUJBHO CDOPMYJIMPOBAHHBIN KeHC CONEePIKUT CBEIeHU T
0 peaJIbHO CYIIleCTBYIOIeil mpobyeme (ee moapobHOE
ommucaHue, COIMYTCTBYIOII[MEe MaTepUaabl U JaHHBIE),
o6JiaziaeT JOCTATOUYHON HEOIPEeAeJeHHOCTHIO AJIA Ba-
PUATUBHOCTHU B MHTEPIIPETAIINY JAaHHBIX M BKJIIOYAET
ciieHapuil (aJropurm), TpedyooIuii IpuMeHeHuA Ha-
BBIKOB KPUTHUYECKOT0 MbInjaenus [13, 14].

Meron curyarinoHHBIX 3aa4 (METO/ KefCcoB, Kec-MeTo, CH-
TYaIMOHHBIN aHAINS, METOJ TEMATHYECKOTO UCCIEOBAHMS) —
IpenofaBaHue WM PasbsCHEHNE MpPeJMeTa WU IMPOo6IeMbl
IIOCPEeZICTBOM aHAJAM3a M OOCYKIEeHUSA PeaSbHBIX CIyJYaeB.
Dictionary.com. https://www.dictionary.com/browse/case-
method
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PexomMenayeTcs Ipuaep:KUBATLCS CIIAYIOIeii 0600-
II[eHHOM IPOoIleAyPhI PellleHns Kelica:

a) mcciaemgoBaHUe MaTepuaoB Keiica (cHauasia Ger-
Jioe, 3aTeM JeTaIbHOe);

0) BBIJleJIeHIe OCHOBHBIX ITPOOJIEMHBIX BOIIPOCOB;

B) hopMyIupoBaHME IPEAIOJIOKEeHN (TUIIOTEe3) I
Ka’K/JI0T0o IpoOJIEMHOTO BOIIPOCA;

I') KAYeCTBeHHBIN 1 KOJUUYECTBEHHbIN aHAIU3 JaH-
HBIX;

) paspaboTka Habopa peKOMeHIAIINI, ITOIKPEeTIIeH-
HBIX Pe3yJIbTaTaMU BHIIOJIHEHHOTro anaiusa [15].

Pemntenue keiica, KaK IIpaBUJIO, COIIPOBOMKIAETCA
obcysKaeHneM B yueOHBIX rpymnmax [8, 15].

Buepsrie npumenenusniii B 1870 roagy B 'apBapae
[IJis TIpemogaBaHus IIPaBa MO OperefeHTaM, a 3aTeM
¢ 1908 rozma Tam ke mJs pemnteHus 6msHec-zagau [16],
B HACTOSAIIee BpeMs MeTO/] KeliCOB OXBATHIBAET PA3JINU-
HbIe chepbl oOpasoBaHusa u 00yueHus. 1o Bceir Bugmumo-
cTu, HanboJIbIllee IPUMeHEeHe MeTO]] CUTYaIl[MOHHBIX
3ajau HAIleJ B MeIUIlMHe U 3apaBooxpaHeHun. Tak,
mo 3ampocy «case-based learning» B Google Scholar
(ucnonb30BaHbI GuaAbLTPHI: Tepuoa — 2018—-2022 roxwr,
COPTHUPOBKA — IIO PEJIEBAHTHOCTY, IPOCMOTD IIE€PBBIX
OATU CTPAHUIL IIOMCKa) 00HApyKeHo, 4To 6oJjee mo-
JOBUHBI ybaukamnuit (28 pesysbraToB nmoucka us 50)
OTHOCATCA K UCIIOJIE30BAHUIO METO/1a KeIICOB B METUITH-
ckoM obpasoBaHuu. Ha mpumepe aToM 0Tpacii MOXKHO
HOJIYYUTH IIPeJiCTaBIeHre O IPUMEeHNMOCTU U 3 PeK-
TUBHOCTU MeToJa. B mpemojaBaHUU MEIUIUHCKUX
OUCIIUIJINH UCIOJb3YIOTCA CUTyal[ii, OCHOBAHHBIE
Ha paboTe ¢ peaJbHBIMU MAMEHTAMU U Ha OTKPBITHIX
JaHHBIX, pa3MeIlleHHbIX B UHTepHeTe (HePeJKo B coue-
TaHUM). B KauecTBe JOCTOMHCTB METOIa YKA3bIBAIOTCS :
MMOOIIPEeHNE CAMOCTOSATEJIbHOTO 00YUYEeHUA U aKTUBHOTO
YYacTUsA B PEIIeHnH IPo0aeMsbl (B MaJIbIX IPYIIIax IO/
PYKOBOACTBOM IIpemoJaBaTesid), IIy00Koe o0yueHUe
(sKCTpAMONAINA Pe3yJIbTAaTOB HA IPYHNbl AHAJOTUAY-
HBIX CJIyJaeB, paclliipeHure pe3yIbTaToOB O0yUeHUs 3a
mmpee bl Habopa 3apaHee Mpeaonpeae/IeHHBIX ITPaBUJIb-
HBIX OTBETOB), PA3BUTHE KPUTUUYECKOTO MBIILJICHUS
[11, 17]. IIpeumyiiecTBa MeTOZa KeiCOB (B TOM UuCJIIe
IPU UCIIOJIb30BaHUM TexHoJoruit 30) 1Mo cpaBHEHUIO
c 6oJjiee TPAAUIMOHHBIMU METOLAMU OOyUYEHUA IOM-
TBEPIKIAIOTCA CTATUCTUYECKU 3HAUYMMBIMU Pe3yJabTa-
ramu [11, 17]. IIokasano, 4TO METOI KeCOB yaydIliaer
HaBBIKM KOMAaHAHOI paboThl M KJINHUYECKUE HABBIKU
¥ OIIOCPEOBAHHO CIIOCOOCTBYET YIYUIIIEHUIO COCTOAHUSA
nanuenToB [12, 18, 19].

YHUBEPCUTETCKOE 00Pa30BaHUE B IIEJIOM TaKKe BbI-
UTPBHIBAET OT IPUMEHEHUs B 00yUYeHUN MeTola KelcoB
[7, 20]. Tak, moaTBep:kAeHA 3h(heKTUBHOCTH UCIIOJIH30-
BaHUSA CUTYAIIMOHHBIX 3a/lau B Kypcax OMOTEeXHOJOTUN
[21-23], STEM" [24], sxoHOoMuKu [25], ynpaBieHus
uH(MOPMAIMOHHBIMU cucTeMamu [26, 27], crpoutenbHOMI
¥ TPAaHCIIOPTHOI nHKeHepuu [ 28, 29], uHKeHepUU IIPO-
rpammHOro obecneuerus [30, 31], nuGopMaIMOHHBIX
TEeXHOJIOTUH B 00pa30BaHUU (B TOM YUCJIE IS O0yUeHU

%

STEM — a66peBuatypa or aHzsi. Science, Technology,
Engineering and Mathematics (Hayka, TeXHOJIOTHUS, UHMKE-
HEpUA U MaTeMaTuKa).

npenongaBateseil meronam onenku I{ull o6pasoBaresib-
"HOro KoHTeHTa [9, 10]) 1 B xspyrux obsacrtax. Bo Bcex
cJIydasX cooOIaeTcsa O CTATUCTUUECKH CYIIIeCTBEHHOM
pocTe mokasaresieii chOpMUPOBAHHOCTU IIpodeccuo-
HaJILHBIX KOMIIETEHIIUI DU UCIOJIb30BaHUU B 00yUe-
HUU MeToJa KelCOB II0 CPAaBHEHUIO C TPAJUIMOHHBIMU
IUIaKTUYECKUMU IT0IX0/JaMU, BHE 3aBUCUMOCTH OT Xa-
paxTepa 00yueHUs (CAaMOCTOATEIbHOE NN IIPU YIACTUN
npenogaBaTesisa) U (popMbl o6yueHus (OHIANH, odraiin
uau cMelnanzas). IlIokasaHo TakikKe, UTO METOJ KeiicoB
CII0OCOOCTBYET POCTY YUEeOHOM AaKTUBHOCTU I MOTHUBAIIN
o0y4JamIuxcsa 1 B KOHEUHOM CUeTe IIPUBOIUT K 6oJiee
BBICOKUM aKaJeMUUecKUM AOCTUKeHusAM [7, 8].
Ananus nyGJIMKaIuil CBUAETeILCTBYET, UTO METOL
KeliCOB IPUHAJIEKUT K MeToZaM — aKcejJepaTopam
o0yueHUs, IPUMeHeHre KOTOPBIX Beeraa (M B MOAaB-
JISTIOIEeM OOJIBIIIMHCTBE CJIy4YaeB) yaydIiaeT oopasoBa-
TeJbHbBIEe Pe3yabTaThl. MeTox KelicoB IpeiCTaBIIAET IIeH-
HOCTB 1A o0yueHusa ocHoBaM [{ull 90, Tak KaKk umeer
TIOATBEPKIEHHYIO 9D(PEeKTUBHOCTD I METOL0JOTUYECKN
corJiacyeTcs ¢ IPaKTUKO-OPUEeHTHPOBAHHBIM IOAX0I0M
K (hopmupoBanuio kommnerennuit Ilull 90, 6omee 60 %
9JIEMEHTOB KOTOPBIX OTHOCATCSA K TUNTY «HAaBBIKU» [6].

3. Matepuanbl n meToabl

ITonxox k o6yuenuio ocaoBam 1{ull 90 ¢ momoIIb0
MeTo/ia KeicoB IpeAIioiarai pa3padboTKy cXeMbl (popMu-
POBaHUSA COOTBETCTBYIOIINX KOMIIETEHITUH, ITPOIleAyPhI
pelleHus KefcoB U COePsKaHmusI CUTYaIllMOHHBIX 3a/1a4.
Hia padpaboTKu cxeMbl (QOPMUPOBAHUA KOMIIETEHITUI
ITu/l 90 ¢ moMoIbI0 MeTOZa KEeHCOB NCIOIB30BAHO CO-
Iep:KaHre CUCTeMbl KOMIIETEHIIUI, ampoOpPOBaHHOMN
B XOJie TIelaroruuecKoro sxcnepumenra [6]. I3 cucre-
MbI KOMIIETEHIINI OBIJIN BbIJEJI€HbI 9JIeMEeHThI (BCEro
BOCEMbB), JJIA KOTOPBIX MOJKET ObITh IIPUMEHUM METO/]
KelCOB; yCTAaHOBJIEHO COOTBETCTBUE MEKY 9JIeMEHTaMU
KOMIIeTEHIIUI 1 TeMaTuKoil KeiicoB. [[1sa paspaboTKu
OpoleaypPhl PeIlleHnsa KelCOB MCIOJIb30BaH IOAXO,
npenJiokeHHBIN B ['apBapackoii mkoJse 6usneca [15].
JJ1g MpOeK TUPOBAHUA COIEPYKAHNA KeHICOB MCII0Ib30Ba-
HBI pEKOMEHJaI[U U CIIeIInaaIn3upoBanHoro neuTpa « The
Case Center» (Kpaudunz, Bendopx, Berukobpurarua)™.

Kosutekmus keiicos paspadoTaHa B aBI'yCTe—OKTI0pe
2022 roga. Basy nisa comep:kaHUs KeMCOB COCTaBUJIN
uccJieJOBAaHUSA aBTOPa AAHHOM CTAThU, BBIITOJHEHHBIE
B 2019-2022 romax ¢ mybamkaimeii HabopoB JaHHBIX
SMIUPUUECKOTO MaTepraia B OTKPLITOM PEIIO3UTOPUN
Mendeley Data™". B yacTHOCTH, HCIIOTH30BAHbI HAGODHI
IaHHBIX, COJePIKalIie Pe3yJIbTaThI:

e sKcreprHOii onteHKku [{ull SOP;

e aHajsm3a morpebHocTell obyuatoruxcsa B [{ull 90;

e OIleHKU MOTHUBAIY U TOTOBHOCTHU IIpeIojaBaTe-

el k obecneuernuro [{ull 90;
e oreHKU chopMupoBaHHOCTY KoMIteTeHITui [ m ][]
20;

Case submission requirements. The Case Center.
https://www.thecasecentre.org/submission/guidelines/
requirements

Mendeley Data. https://data.mendeley.com/
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e KOHTeHT-aHasu3a Be6-cepBucoB Iull 90;

e aHaJiM3a HOpMaTUBHBIX ocHOBaHUU [{ull 90.

CchlIKM Ha HaGOPHI JAHHBIX NPUBEIEHBI B IIPU-
JIO}KEHUU K JaHHOU craThe Ha caiite MH®O: https://
infojournal.ru/journals/info/info_01-2023/

4. DopmupoBaHue KomnetTeHuun yudpposom
AOCTYNHOCTU IeKTPOHHOro 06yueHns
C MOMOLLbIO MeTO/la KeNcoB

Ilox KommeTeHTUAMU IUPPOBON MTOCTYIHOCTHU
anekTpoHHOTO 00yueHus (1]l 90) moHMMAaIOT CII0CO6-
HOCTH K CO3JAaHNI0, MHTerpanuy 1 o6paboTke 11)poBoro
00pas3oBaTeJIbHOr0 KOHTEHTA B COOTBETCTBUU C TPeDO-
Banuamu [{u]l [6]. IIpodeccuoHanbHbIEe KOMIETEHIIUNT
ITull 90 mpencraBiieHbl COBOKYIHOCTHIO 9JIEMEHTOB
TUIIOB «3HAHUS», «HABBIKU» U «UHTEHITUU »

KomnemeHyus 1 — crocoOHOCTH paspabaTeIBATH
o0pas3oBaTeJIbHBINA KOHTEHT, COOTBETCTBYIOIINI TPebo-
Baruam ull 90 (10 anemeHTOB);

KomnemeHyus 2 — CIOCOOHOCTH MHTEIPUPOBATH
u obpabaThIBaThL 00Pa30BaTEeIbLHBIN KOHTEHT, COOTBET-
crByromui rpeboBarnuam [{ull 90 (1ecTs 9716 MEHTOB).

Bocemb n3 16 s71eMeHTOB KOMIIETEHIINI CBSI3aHbI
¢ BBIPABOTKOI IMPaKTUUECKNX HABBIKOB CO3JMAHUS J10-

TemaTHyeckne pasgensl LUnfl S0:

=  HopsaTueEHoe none Ua 30
= MEQCOHANME3UWA cpegw S0

crynabrx JOP, hopMupoBanme oCTaIbLHBIX BOCEMU ITPE/I-
ImoJiaraeT SMIUpPUUYecKoe uccaenoBanue mpobaem Iu [l
90 ¢ mcnoab30oBaHMEM IMPAKTUKO-OPUEHTUPOBAHHBIX
MEeTOOB, B TOM UMCJIe MEeTO/Ia KeiicoB.

ITu /1 90 KaK oqHO 13 KJII0UEBBIX YCIOBUI OpraHu3a-
I O0ITIEeIOCTYITHOTO 00pPa30BaHMUA MOYKET OBITh O0ecIIe-
yeHa IPU YCJIOBUU COOIIOIeHIA KOMILTIeKca TpeOoBaHMIA,
K KOTOPBIM OTHOCATCH:

® COOTBETCTBHE HOPMATUBHOM 6a3bI COBPEMEHHBIM

upeacraBiaenusaM o [{ull 30;
e 3HAHWE W MOHMMAaHUE IIOTPEOHOCTEN U IIPEHIIo-
yreHun meaeoi ayauropuu Lull 90;

® IOCTATOYHBII YPOBEHDb CHOPMUPOBAHHOCTU KOMIIE-

rernnuii [{ull 90 y aBTopoB u paspabotTuuros JOP;

e coorBerctBue JOP TpeGoBanuam I[ull.

dopmupoBanue Kommnerennuii I{ull 90 Ha ocHOBE
MeTo/ja KeliCOB IIpeAIIoiaraeT UCIIOJIb30BaHUe IT0AX01a,
IpU KOTOPOM BCe IepeuncjieHHble Tpe6GoBaHUSA pac-
cMaTpUBAIOTCA KaK OTAeJibHbIe (HO B3BAaMOCBSI3aHHbIE)
TeMaTUu4YeCcKue pasfnesbl, IOCJIeL0BaTeILHOE OCBOCHUE
KOTOPBIX (hOPMUPYET Yy 00yUATOIIUXCA I[eJTOCTHOE IIPe/I-
cTaBJIeHUE O cBolicTBax u xapakrepuctukax [{ull 30.

Ha pucynke 1 mpexacrasieHa ob6mias cxema Gop-
mupoBanusa kommerenuii [{ull 90 ¢ ncmosrb3oBaHUEM
MeToa KelcoB.

" TOTOEHOCTE M KOMNETEHTHOCTE CNEeUManCTOE]

* OOCTYMHOCTE NMNATHODM W EDHTEHTE

KoHEpeTH3aUKA TeM, UENER W 33034 oGyuyeHnA

- - i
EONNeEUMA EEWCOB

(:' Uwd 20

—

MpuobpeTeHne WToroeoe
HABLIKOEB CUEHHEIHMWE
Hayyernune
TEQOPETHYECKDID DopMHpYHLEE AIUSTHOE TECTHDDEIHNAE
MATEDHANA
NPaKTHYECEME OUEHWBAHMWE
= paBoT: OUEHES
MegLp 1 TECTE! N0 TEMSM CROpMWEOSaHHOCTA
pPEHOMEHIOIE3HHIR KOMMETEHLIAN
nUTEpaTYPa Um0

Puc. 1. Cxema ¢popmuposanus komnemenyuir L{uJ] 30 c ucnoaviosanuem memoda Keiicosé

Fig. 1. Scheme of creation the digital accessibility competencies in the e-learning using the case method
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Pelrtenue KeiicoB He KOHKYPUPYET C APYTUMU METO-
JamMu 00yUeHUs, K KOTOPBIM OTHOCSITCS M3yUYeHHUe Teo-
peTrYecKoro MaTepraa, BeIMOJHEeHNE TPAaUIINOHHBIX
MpaKTUYeCKUX PaboT, IPOXoxKaeHne (POPMUPYIOIIEro
W UTOTOBOTrO TecTupoBaHUA. CUTyalluOHHBIE 3ajauu
MOTYT OBITH HUHTETPUPOBAHBI B 00yUEeHIEe Ha 9Talle IPU00-
PeTeHNA MIPaKTUYECKNX HABBIKOB C YUETOM IIefjaroruye-
CKOI1 11eJ1ec000Pa3HOCTU UCIIOJIL30BAHUA METONa KelicoB
LI OCBOEHU ST KOHKPETHBIX TEM U3 BCEX TEMAaTUYECKUX
pasgesoB Iull 90. IIpu sTom obimiuit ypoBeHb cop-
mupoBaHHocTu Komierennuii I{ull 90 onpenensercs
IO pe3yJbTaTaM UTOTOBOI0 (3a4eTHOI'0) TECTUPOBAHMS
IocJie 3aBepIIeHns ITNKJIa O0yUeHUs.

B macrosimee Bpems paspaborano 11 xeiicoB s
(hopMUPOBAHUS BOCBMU dJIeMeHTOB KomneTeH1imit [ ]
90. IlpenycmaTpuBaeTcs, UTO KaXKIBIN ITOCIETYIOTUHA
Kelic 6asupyeTcsa Ha 3HAHUAX U OMNBITE, IMOJYUYEHHBIX
B XO/Ie PelleHus IPeAbIAYIIUX. B TO ke BpeMsa BO3MOYKHO
u3bupaTesbHOe MCII0JIb30BaHNe KelicoB IIPU yCJIOBUH,
ecJii oOyuaroIrecs 00J1aJal0T HeoOXOAUMBIM HabopoM
CTapPTOBBIX KOMIIETEHITN (IIPePEKBU3UTOR ) JIJIA PEIITEHU
BBIOpAHHOII CUTYallMOHHOU 3amauun. K o6A3aTeIbHBIM
IPEePeKBU3UTAM OTHOCATCS HABBIKU CTATUCTUYECKOIO
aHaJM3a JaHHBIX (HAaIIpUMeD, B 3JIEKTPOHHBIX Ta0JIUIIAX),
K PEKOMeHAyeMbIM — 06as30Bble mpenacraBiaeHus o Iu/ll
90. OTIMunTeIbHOM 0COGEHHOCTHIO (DOPMUPOBAHU S KOM-
nereunuit [{ull 90 Ha OCHOBE KeMCOB ABJISIETCS UCIOJIb-
30BaHUE B OOYUEHUN PeAIbHBIX SMIIMPUUECKUX JAHHBIX,
Pa3MeIeHHBIX B OTKPBITOM JOCTYIIE 1 OCTYKUBIIIUX OC-
HOBOM JI y2Ke OIIyO0JINKOBaHHBIX HccIeqoBaHui. TeMbl
KelcoB, UX CBA3B ¢ TeMaTuuecKkuMu pasaeaamu [{ull 90
U GOpMUPYEMBIMU 3J€MEHTAMU KOMIIETEHI[UU ITPUBe-
IeHbI B IPMJIOKEHNH K TaHHOM cTaThe Ha caiite MTH®O:
https://infojournal.ru/journals/info/info_01-2023/

5.Mpouepypa pelieHnn KeincoB no | poBomn
AOCTYNHOCTW 3N1IeKTPOHHOro o6yueHuns

IIporenypa pelrenusa KelicOB IIPeNCTaBJIsIET COOOM
aJITOpUTM MB3yueHUs pasHbIX acnekToB I{ull 90 B co-
OTBETCTBUU C 3aJjla¥yaMu, OCHOBAHHBIMU HA 00bEKTUBHO
CYII[ECTBYIOIUX CUTYaIUAX (IBJIEHUSAX, IPEIeIeHTaxX),
OOAKPEeNJeHHBIX peaJibHbBIMU AaHHBIMU. [{i1a xelica
He CYIIeCTBYeT eJUHCTBeHHO IIPAaBUJIBLHOTO PEeIeHusd,
a XOJ] pellleHusA B KayKJIOM KOHKDPETHOM CJIydae MOJKeT
BapbhUPOBATHCA B 3aBUCUMOCTHY OT BHYTPEHHUX U BHETII-
HUX KOHTEKCTHBIX (DaKTOPOB 00pa30BaTEeIbLHOM CPEIbI.
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B T0 xe BpeMsa o0IIUii MOAXOI K OIIMCAHUIO IIPOIeqyPhI
peliieHus Kelica mogmaerca (opMaim3anu U MOJKET
OBITH IIPE/ICTABJIEH B BU/le OPTraHU3aI[MOHHOM Juarpam-
MBI (cM. puc. 2).

Pemenue keiica mo Ilull 90 npenmosaraetT aKTUB-
HOE B3aMMO/[efiCTBUE 00yUaIIUXCs B MUHU-TPYIIIIax
C yduacTueM IIpelnojaBaTed B KayecTBe MoJeparopa
¥ KOHCYJIBTAHTA.

B600HbLlL 9man Tpoleyphl IpeJHA3HAUEH IJId
03HAKOMJIEHUA 00YYAIOIIUXCA C CYITHOCTHIO U YCJIOBU-
AMU (IpaBUJIaMU W OTPAaHUUYEHUAMH) Kelica, a TaKiKe
IJd naaHupoBanus pabor. Ha caenyromem srare o0y-
YAIOIecsa 3aHUMAIOTCA PellleHneM Kelica, MCI0JIb3ys
npenonpeesieHHbIEe JaHHBIE, TEXHOJOTUU U METOMIBI.
B kauecTBe oniy BOSMOYKHO BHECEHUE MOIEPATOPOM JI0-
TOJHUTEJIHHOT0 KOHTEKCTAa B COZIePIKaHre BTOPOT0 9Tara
IS CUMYJISIITAN PeaibHOTO SMIINPUUECKOTO UCCIeI0-
BaHUs, OCHOBAaHHOTO HA TaHHBIX. Bce IpOMeKyTOUHbIE
pesyJabTaThl, IMOJYUYEHHBIE HA IMane nozpyireHus,
IOKyMeHTHupyoTcsd (B popMaTe TeKCTa, pUCYHKOB, AUa-
rpamm, Tabaun). Ha amane cooprxu 3admKcupoBaHHBIE
pamee HaOPOCKU PEIIeHU ITOIBePratoTCA aHAIU3Y, 0000~
mieHuo 1 hopmanmsanuu. KOHTPOJIBHOM TOUKOIL aTamna
cOOpKU ABJIETCS IPOBEPKA COTJIaCOBAHHOCTHU IIOJIY-
YeHHBIX Pe3yJIbTATOB C 3a/laHueM, C(hOPMYJIUPOBAHHBIM
Ha BBOAHOM drane. Ha amane pegpiexcuu BeInioHAETCA
00Cy K AeHUeE ITIOJYUEeHHBIX PE3YIbTaTOB, (hOpMyInpoBa-
HUe BBIBOJIOB U IIEPCIIEKTUB Pa3BUTHUA Kelica. B cayuae,
€CJI pe3yJIbTaThl, OCHOBAaHHBbIE Ha MCXOAHBIX TaHHBIX
Kelica, ObLIM paHee ONMYyOJMKOBAHLI B BUIE HAYUHBIX
cTaTeil, MOJIePaTOP MCIIOJb3YeT 3TU CTATHU KaK [OIO0JI-
HUTEJbHBIA KOHTEKCT IJIsI O0CY KIeHUA.

Taxum o6pasom, perreHne Kelica 1o IIpeaIosKeHHONR
cxeMe MOKHO paccMaTPUBATh KaK yUeOHYI0 MMUTAIMOH-
HYIO MOJIeJIb PeaIbHOTO0 9MINPUIECKOTO UCCIEJOBAHUSA
B cepe [Mull 0.

6. OnucaHue Kencos no unpposomn
AOCTYNMHOCTU 3IeKTPOHHOro 06yuyeHns

9bdheKTUBHOCTD PEIlleHus Kelica 3aBUCUT OT Kaue-
CTBA U JAeTajmsanuy ero onmcaHmudA. Ilog onucanuem
moApa3yMeBaeTcs MOHATHAS 1 TOAPOOHAS MHCTPYKITUAA
K peIllleHUI0 Kelica AJiA IperogaBaTesia (MoaepaTopa)
u obyuarmuxca. WHCTPYKIUS JOJKHA COAepPKaTh
CCBLIKU Ha MCXOMHbIE JaHHbIE Kelica U COIPOBOAUTEb-
HbI€ HAYYHO-MEeTOANYECKNEe MaTepuruaJibl.

BeOOHLIA 3Tan 3Tan norpyxeHua

« 3H3KOMCTED C ONWCAHWEM Kelca .
» YTOuHEHWE 33faHuA LI .
« OnpegensHue paﬁm!-lx rpynn, _V>
panpegencHwe poned B rpynnax .
» DnpegensHWe NNaHa W CPOKoE
paboTol .

HM3yueHHe W aHANKW3 JaHHbE
Npegnoxedne w obcyxpexHue
EPMaHTOE PELLEHUA

Bwbop m peanusayma
ONTHMANBHOMD PELLIEHNAR
Hakonnexwe npegsapuTenbHbI
PESYNETATOE W EHE0LOE

Jtan cOopEM 3Tan pednexcum

» ConocTasneHwe NomyYeHHbLIX « OOcyxgeHwe pesynsTaTtos
PE3YNETATOE C BONPOCAMM » BHRENEHWE 3AKOHOMEPHOCTER
W 33J34aMK KeHCa B NOMyYeHHbIX pesynkTarax

» (DOpMMpOE3aHWE OTYETA » ConocTaeneHne nonyyeHHbX
cormacHo (opMansHEm pe3ynETaToE C Y#ke
TpeboBaHKAM ony SNHKOBGHHBLIMK

«  Dopmynupoeanne obumx
BLIBEO 0B

. 2

Puc. 2. O6was npoyedypa pewierus keiica no L{ul] 30

Fig. 2. General procedure for solving a case on digital accessibility in the e-learning
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Ha ocHoOBe CyIIIeCTBYIOIINX TOAXO0L0B K hopMUpOBa- K ocHOBHBIM aTpubyTaM Keiica OTHOCATCA:
HUIO CTPYKTYPHI U COAEPKAHUSA CUTYAIMOHHBIX 3a0a4 ® IIPEePEeKBUBUTHI U ITOCTPEKBUBUTHI OOYUCHUS;
paspaboraH mrabyoH onucauusa Ketica mo [{ull 90, ¢ mo- e MeTaJaHHBIE (KJIIOUEeBHIE CJI0BA);
MOIIIbI0 KOTOPOTO BBITIOJIHEHO OIIMCaHWE BCeX KelCcoB ® pPEeKOMEeHAYeMBbId MHCTPyMeHTapuii o0ydeHus,
KOJLJIEKIIUH. MeTO[bl, TaHHbIe, PECYPChI I OTPAHUYEHU;
Paccmorpum fneTasbHOe onTcaHue Keiica Ha IpuMepe e (HOPMYJUPOBKA CUTYAIIUU U CBSABAHHBIX C He
3aJlauy 0 PACIIO3HABAHUU NOTPEOHOCTEI 00yUAOIIIUXCA BOIIPOCOB U 3a/1a4;
¥ BBIABJIEHUU KOHTEKCTHBIX (haKTOPOB, OTIPEAEIAIOIINX e (opmManbHBIE YCIOBUSA U TPEOOBAHUA K OPTaHU3A-
IMull 90 (cm. Tabm.). Y O0yUYeHUA U IIPEICTABIEHUIO Pe3yIbTaTOB.

Tab6auya / Table
ATpunbyTbl KelicoB No K$ppoBo JOCTYNHOCTYN SNEeKTPOHHOro o6yuenus (Luf 30)
Attributes of the cases on e-learning digital accessibility

Ne A R Copep:xaHue aTpudyTa Co,uepraHI/Ie aTpubyTa
/I (11a6J1om) Ha IpUMepe OAHOM U3 CUTYAaIlMOHHBIX 3a7a4

1 Tema Kparkoe manmeHOBaHUE Keiica, | PaKTOpHI, OIIpeeAoIe IoTpedHOCTY cTyneHTOB B [lu /]
TOYHO OTpaskarolee cyTs pemae- | J0: pe3yabTaThI COIMOJIOTNUECKOr0 OIIPOCa
MO 3agaun

2 IleneBas ayquropusa | I'pynns! jgui, B 00yueHnuu Koto- | CTymeHTsl OakajiaBpuaTa, MarucTpPaTyphl, CIeIUaIATe-
PBIX MOXKET ObITh IPUMEHEH Kelic | Ta, CAyIIaTeau JONOJHUTEIHHOT0 MPOo(heCcCuoOHATIBHOTO
o0pas3oBaHUsA, KOTOPbIe 00YYaIOTCs IO 00Pa30BaATEIbHBIM
nporpamMmMmaM, GOpMUPYIOIIUM TU(PPOBble KOMIETEHIINN
3JIE€KTPOHHOTO 00yUeHU A

3 ITens oOyueHUS IIpenBocxumniaemsbrii (okumae- | Ha ocHOBe JaHHBIX COI[MOJIOTHMUECKOTO OIIpoca o0ydaro-
MBbIi1) pe3yJibTaT 00yYeHnu A IIUXCS By3a C UCIIOJIb30BAHNEM METO/0B aHAJIN3A JaHHBIX
HAYYUTHCS PACIIO3HABATD CBSI3AHHbIE CO 3[0POBHEM ITOTPE6-
HOCTU 00YUaIOI[UXCSA 1 KOHTEKCTHBIE (PaKTOPHI JIEKTPOH-
HO# 06pasoBaTeJbLHOM CpeJbl, CIIOCOOCTBYIOIIME aKcese-
paIyy uin AeIPUBaIuU BO3MOYKHOCTEH 00yUAIOIIIUXCs

4 ITpepexkBU3UTEHI CrapTOoBBIil HA0OP KOMIIETEHIIUN | SHAMb:

00yUaIOIUXCsI (3HaHUIi, yMeHUI 1 HaBBIKOB), HE- | ® MeTOJbI pacueTa CTATHCTUUYECKUX IMOKasaTejeil, mo-

00XOAUMBIH IJIs1 PelIeHus Keiica CTPOEHUA U aHajamsa Tabaur, guarpaMMm u rpadmuKoB

B 9JIEKTPOHHBIX TaOJIUIIAX;

MeTOBI TIONCKA NHPOPMAIUY B UHTEPHETE;

AHTJIMMCKUN sI3BIK Ha 0a30BOM YPOBHE;

nouatuiiebi annapat L{ull 90 (skenaTesbHO);

HOopMaTuBHBIe ocHOBaHUA [{ull 0 (sxeslaTeabHO).

Ymemuv:

® NCIOJIb30BATh CTATUCTUYECKNE U IpauuecKmre HHCTPY-
MEHTHI 3JIEKTPOHHBIX TAOJIUI[ AJIA aHAJIU3a JaHHBIX
¥ IIPEeJCTaBJIEHNA PE3yJIbTATOB UCCIEOBAHNA;

® NCIOJIb30BATh MHTEPHET JAJISA [IOUCKA JAHHBIX;

® UNTATh HO-aHTVINHCKU U IEPEBOJUTH CO CJIOBAPEM

5 ITocTpeKBUBUTHI PesynbTupyitomiuii Habop KoMIie- | SHAMb:

00yYaroIUXCsI TeHIUH (3HAHUI, YMEHUH U HA- | ® UHCTPYMEHTHI JJIsd JUArHOCTUKU (PYHKI[MOHAJIbHBIX

BBIKOB) OrpaHMYEHUIN U paclo3HaBaHUs 00pa3oBaTeIbHbBIX I10-
TpeOHOCTell, CBA3aHHBIX CO 3I0POBLEM;

® TIOAXO[ K BBIABJIEHUIO IOTPEOHOCTEI 00y UAIOIITNXCS, OCHO-
BaHHBIN HA JaHHBIX MOJEJHHOTO UCCJIEJOBAHUSA OrPDAHM-
ueHui 310poBbs (auri. Model Disability Survey, MDS);

e cozieprKaHue KOHTPOJIBHBIX CIMCKOB MDS 1 MeTombr ux
UCHOJIb30BAHUS.

Ymemu:

® C IIOMOII[LIO METOJLOB MATEMATUUYECKON CTATUCTUKU
U aHAJIM3a JaHHBIX BBIABJIATH 3aKOHOMEPHOCTU B [aH-
HBIX (pe3yJbTaTax) COI[MOJOTMYECKOTO OIIpoca;

® BBIMOJHSTH aHAJIU3 IMOJYUYEHHBIX PEe3yJIbTaTOB U yiKe
OnyOGJINKOBAHHBIX;

* s(dexTUBHO paboTaTh B IPyNIie HAJ 00Ieii TpobieMoi
C IIOMOII[BIO 00JIaUHBIX CEPBUCOB

6 Buyrpunpenmerabsie | Mecro Keiica B cucteme TeMarrde- | HopMaTuBHOE MMoJie — MEPCOHAJIU3ANUA cPeabl 00yde-
U MeJKIIpeJIMeTHbIe ckux pasgenos [{ull 90 HHUS —> TOTOBHOCTb M KOMIIETEHTHOCTDH CIEI[MAJIICTOB —>
CBA3U IOCTYIIHOCTD IIaT(opM 1 KouTeHTa 0




Kosova Ye. A. Methodical approach to the development of the case-based method to create... 2023;38(1):33-44
ISSN 0234-0453 « INFORMATICS AND EDUCATION - 2023 - Volume 38 No 1

IIpodonxncenue mabauuvt /
Continuation of the table

Ne
o/

ATpubyT Keiica

CopepsxaHue aTpudyTa
(mrab10mH)

Copep:xaHue aTpudyTa
HA IpUMepe OJHOM 13 CUTYAIIMOHHBIX 3a1au

KiioueBbie cioBa

ITepeueHb TEDMUHOB, XapaKTepU-
3YIOIIUX COoZep:KaHme Kerca

ITudpoBas LOCTYIHOCTH, 3JIEKTPOHHOE 00yUeHUe, MO-
JleJIbHOE UCCJIeOBaHYE OTPAHNYEHU I *KU3HEeeATeJIbHO-
ctu, MDS, pasyMHBIe IIPUCIIOCOOIeHNU A, IIEPCOHATUBATIU A
0o0yueHUs, COI[MOJIOTUUYECKUI ompoc, obyuammiuecs
BY30B

MeToabr

3agaHHBIA HAOOP METOLOB, pe-
KOMEH/JOBAHHBIX [IJIS PEIleHuA
Kelica

Awnayns murepaTypbl, METOIBI OIICATEJILHOMN CTATUCTUKY,
MeTObI I'PYIIIOBO# paboThI HAZ 3aaueii, MeTOI MO3TOBOTO
mITypma

HNucTpymerTapU

3amaHHBIA HAOOp ammapaTHBIX
¥ IPOTPaMMHBIX CPEJACTB, BeO-
CEePBUCOB, PEKOMEHIOBAaHHBIX JIJIA
perreHusa Keiica

IIpotmeccop ayIeKTPOHHBIX TabauI (Hanpumep, Microsoft
Office Excel, LibreOffice Calc, Google Ta6iuriipr); Tex-
CcTOBBIN mpolteccop (Hanpumep, Microsoft Office Word,
LibreOffice Writer, Google [lokymenTsI); 061auHbIe cep-
BUCHI JJIsI COBMECTHO# paboTrsl (Hanmpumep, Miro, Trello)

10

JlaHHBIEe 1 pecypchl

Basosrbliii HabOp JaHHBIX, HA KO-
TOPBIX IIOCTPOEH Kelic, KIoueBas
JIUTEpaTypa u Be6-pecypchl

1. HaGop pauubIx [32]:

e Ha nByX jucrax Microsoft Excel;

® S3BbIK — AHTJIMHCKUI;

KOJIMYecTBO 3anuceir — 182;

KOJIMUECTBO II€PEMEHHBIX C BLIDOPOM OJJHOTO BapUaHTa

orBera — 64, ¢ MHOYKECTBEeHHBLIM BbIOOpoM — 17, co-

nuagbHO-AeMorpaduuecKuii 6JJ0K — [Be IePeMeHHbBIX.

2. Ob0s3aTEeIbHBI A1 OCBOEHUS PECYpPC:

ONPOCHBIN JucT «BblABIeHMEe 00pa3zoBaTeNbHBIX I10-

TpeGHOCTei 00YyYAIOIUXCA C TOUKU 3PEHUS 3L0POBbS»

(2022). Cwm.: https://drive.google.com/file/d/1F{f5m4w

TUP1rTIqTvO20hlbiLL8-gyY46/view?usp=share link

3. PexoMeH1yeMble OIOJIHUTEIbHBIE PECYPCHI:

e International Classification of Functioning, Disability
and Health (ICF) (2001). https://www.who.int/stan-
dards/classifications/international-classification-of-
functioning-disability-and-health;

e ICFe-learning (2022). https://www.icf-elearning.com/;

e Model disability survey (MDS): survey manual
(2017). https://www.who.int/publications/i/
item/9789241512862;

o Web Content Accessibility Guidelines (WCAG) 2.1.
(2018). https://www.w3.org/TR/WCAG21/

11

Onucanue
Ipo6JIeMHOM
CUTyaIuu
(mperieseHTa)

KpaTrkoe u TouHOe omucanue
peaJbHO# cutyanum B popmare
IIOBECTBOBaHUA

B anpeae 2021 zoda Ha ¢arkyibmeme MamemMamuKuy
U uH@opmamuru 00H020 U3 POCCUILCKUX YHUBEPCUMEMO08
ObLal npogedern AHOHUMMHBLIL OHAAUH-ONPOC 00Y1LAIOULUX-
csa 6akanaspuama u mazucmpamyput. Ileavto onpoca
ABNANOCHL BblABJeHUe CMYDeHmo8, paHee He UdeHMmuU-
PUUUPOBAHHBLLX 8 OMHOULCHUL 0ZPAHUYEHUIL 300P08bsL,
u onpedenenue ux nompebrHocmeil 6 KOMNLIOMEPHO-OPU-
eHMUPOBAHHBLX «DAZYMHLX NPUCNOCOOAeHUAX» (XapaK-
mepucmukax o6pa3o8amenvroil cpedol, 001e24aAI0UWUX
obyuerue ).

Ha momenm uccaedosanus Ha Gparxyivbmeme 00yuaiucy
547 yenosek: oHouweilt — 359, desywerx — 188; obyuaio-
wuxca oaxanaspuama — 448, mazucmpamyper — 99.
H3 obwezo konmunzeuma 11 cmydenmos umenu uHaa-
AudHOCMY, AUYA ¢ OpYeUMU 0ZPAHUYEHHbLMU 03MONC-
HocmAamu 300p06ba omcymcmeoeau, nompeoHoCmu
6 CNeyUALbHBLX YCL08UAX 00YUeHUs ( PA3YMHBLX NPUCTO-
cobneHuAX ) HUKeM 3aa6JeHbl He Oblau. OnpocHuLil iucm
3anonnuau u omnpasuau 182 yenosexa. B npoyecce
nepeuLH0z0 0030pa 0MEeM08 pecnoHOeHMmos 00HAPYHCU-
JUCHL npomueopeyusvie daHHbLe, KONMOPble NOMPebo6aLu
0emanvH020 AHALUIA C NOMOULLIO CTLAMUCTIUYECKUX Me-
modoa. [Ipedmemom u 0cHO8HOIL 3adaneil 0aHH020 Kelica
ABNAOMCS AHALUS U UHMEPNPEeMAyus pe3ylbmamos
npogedenH020 onpoca
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IIpodonscenue mabruysvl /
Continuation of the table

Ne ATpubyT Kefica Copep:xaHue aTpudyTa Cozep:xaHue aTpudyTa
/I puoy (1ra6Jiom) Ha IIpUMepe OTHOU M3 CUTYaIlMOHHBIX 32124
12 | OcHOBHBIE BOIIPOCHI KnroueBsie Bommpockl, Ha KoTopble | 1. Kak M0oXHO oxapakTepu30BaTh peayibHOE COCTOSHUE
Kelica Heo0XOMMO HAWTU OTBET B IIPO- 3/I0POBbA O0yUarOIIIUXCs?
mecce perreHuns Keica 2. C kakuMu IpolbiieMaMu CTAJKHBAIOTCA CTYIEHTHI BO
BpeMsdA 00yUeHUA 13-3a 0COOEHHOCTEH COCTOAHMA CBOETO
3I0POBbs?

3. Kakue (pakTOpbI 06pa3oBaTEIHLHOM CPeIbI MOT'YT IIOMOYb
00y4aroInMcs IPeooJieTh IPo0IeMbl B 00y YeHN U, CBSA-
3aHHBIE CO 3JOPOBbEM, a KaKUe ABJISIOTCA OapbepamMu?

4. Mosxuo au paccmarpuBaTh [{lu]l 90 KaK COBOKYITHOCTH
KOHTEKCTHBIX (DaKTOPOB, CIIOCOOCTBYIOIINX HUBEJIHPO-
BaHUIO IPO6JIEM B 00yUEeHUY, I KAKOBA CTEIIEHb BINAHUA
9THX (aKTOPOB HA KAYECTBO 00yUeHUs?

5. Kakue BcmoMoraTebHbIE TEXHOJIOTUN U aNAIITUBHBIE
crpareruu 90 IPeuMyIIeCTBEHHO MCIOJIb30BaN, UC-
HOJIB3YIOT U IJIAHUPYIOT MCIIOJIb30BaTh 00yJaroIuecs
JLJIS1 TOTO, YTOOBI IIOBBICUTH JOCTYIIHOCTb O0yUeHUA?

6. Kakue opraHm3anuoOHHBIE PEIIeHUS MOKHO IIpef-
JIOXKUTD AJs UAEHTU(DUKAINYN U YIOBJIETBOPEHUA 00-
pasoBaTeJbHBIX MOTPEOHOCTEH 00yUaIoIUXCA, B TOM
guce npu I0?

13 | IlociemoBaTesib- ITosramusbrii anroputm (TpoTokosa) | 1. Usyunurs ob6a3aTeabHbIE A1 OCBOEHUI PECYPCHI.
HOCTb PeIlIeHUsT peleHus Ketica 2. O3HaKOMUTBHCA C HAOOPOM JAHHBIX Kelica.

3. BeiOpaTh MeTOIbI MAaTEMATUYECKOM CTATUCTUKU, IIOM-
XOIAIME AJIs PellleHnsi OCHOBHBIX BOIIPOCOB Keiica.

4. BLINOJIHUTH aHAJIN3 JaHHBIX C IMOMOIIbIO BHIOPAHHBIX
METOMOB.

5. BusyasusupoBaTh IOTyYeHHBIE Pe3YJIHTATHI C IOMOIIIHIO
rpadguUecKux cpencTs (TabaUIILI, TUArPaMMBI)

6. ChopMupoBaTh OTUET O pelrreHuy Keiica corsracuo Gop-
MaJbHBIM TPEOOBAHUSIM

14 | YuacTHUKHT KoauuecTBO yUaCTHUKOB IPYIIIbI, | 2—3 yYacTHUKA (BbIAEJI€HHbBIE POJIU OTCYTCTBYIOT)
3a/1eliCTBOBAHHOI B PEIIIeHNN Keli-
ca, ¥ UX POJIA
15 | Bpewma perteHust Bpemsa, 3a Kotopoe mpeaiaraetr- | 6 akagemMuuecKux dyacos (270 muuyT) 63 yueTa BpeMeHH,
cA TOCTUTHYTH IeJiu O0yUYeHUsA | HeOOXOJUMOrO I O3HAKOMJIEHUS C JOIIOJHUTEIbHBIMU
(c yueTOM KOHTAKTHO! M caMo- | pecypcaMu; m3 HUX — 4 aKaJIeMUUYeCKUX Yaca caMOCTO-
CTOATEJILHOM paboThI) TeJIbHOH (yasleHHOI) paboThI
16 | ®opma npoBenenus | Pexomenayemasi opma 3auaTuit | CmeranHas (OYHaAsA C UCIOJIb30BaHUEM JUCTAHIIMOHHBIX
obyueHUA C UCImoJib30BaHUEeM Keiica (0H- | oOpasoBaTeIbHBIX TEeXHOJOTHUIT)
JaiiH, oIaiiH, CMeIIaHHad)
17 | OrpanuueHus VYcnoBus, koTopble HeoOxoaqumMo | IJlaHHBIE O COCTOAHUU 340POBbA U CBA3AaHHBIX CO 340PO-
YYUTBIBATH B IIPOIlECCE PEIeHUs | BbeM HpobJieMax B OOYUEHWU IMOJYUYEHbl HA OCHOBAHUU
Kelica Cy0'beKTUBHOIO MHEHUS CTYAEHTOB U MOTL'YT OTJIUYATHCS
OT JJaHHBIX 00BEKTUBHOI'O OOCJIEOBAHUS, IIPOBELEHHOTO
cIenuaanucTaMu
18 | IIpoTokoJabl paboThl | AJTOpUTMBI «COOPKU» TaHHBIX U3 | He mpumenumo. VcxoqHble faHHBIE IIOATOTOBJIEHBI IJIs
C DaHHBIMHU* 6as3oBoro Habopa [IJid MOJYyYEeHUs | aHaJM3a U He HYKJAIOTCA B IIPeIBAPUTEIHLHOM «CO0pKe»
pe3yabTaToOB, COIOCTABUMBIX
C yiKe OIyO0JIMKOBAHHBIMU
19 | HomosHUTEIbHBIE Hawunable, GopMmupyromue gomoa- | TekcT HaAy4HOU CTaThU, B KOTOPOU BHIIIOJIHEH aHAJIMN3 pe-
namHbIe® HUTEJbHBLIN KOHTEKCT Kelica 3yJIbTaTOB IIPOBEAEHHOr0 orrpoca [33]
20 | HomosHUTeJbHBIE Bompocsi, hopmupyioiue gomosa- | 1. CyirecTByeT Jiu CBsI3b MEXKAY M3MEPAeMbIMHU ITOKa3a-
BOIIPOCHI Kefica® HUTEJIbHBIN KOHTEKCT Keiica TeJAMH, U, €CJIU CYIeCTBYET, TO KaK MOYKHO OXapak-
TEPU30BATH 3TY CBA3D?

2. IIpaBoMepHO JI 9KCTPAIIOJIUPOBATH IIOJYyYeHHBIE pe-
3yJBTATHI Ha BeCh (DaKyJIbTET / BeCh YHUBEPCUTET / BCe
By3bI Poccuiickoii Pemepaiiuu / BCIO IEJIEBYIO ayIUTO-
PHIO O0YUAIOIINXCS BYy30B?
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Oxonuanue mabauyvl /

KaHUIOo 1 0(hOPMJIEHUIO UTOTOBOT'O
oTUueTa U COIIPOBOAUTEIbHBIX Ma-

TEePHUAJIOB II0 KeHcy

End of the table
Ne o R CopepsxaHue aTpudyTa Copep:xaHue aTpudyTa
o/ 4 (mrab10mH) Ha IpUMepe OSHOU M3 CUTYAIlMOHHBIX 3a/1a4
21 JlommoTHUTEIbHEIE WHCTPYMEHTHL U MeTOAbI, PeKO- | MeToabl KOPPEIAIIMOHHOTO U PErPeCCUOHHOT0 aHAIm3a,
TeXHOJIOTUU* MEH/IOBAHHBIE K VCIIOJH30BAHUIO | TAGJIUIILI COMPIKEHHOCTH

B PaMKaX JOMOJHUTEJIbHOTO KOH-

TeKCTa
22 | dopmar oTuera 3ananHble TpeboBaHUS K comep- | OTuer JOJIMKEH COAEePIKaTh pas/iesibl: TeMa, aBTOPbI, BBejie-

Hue (000CcHOBaHUE TPOBJIEMEI), I[eJIb, MATEPUAJ ¥ METO/bI,
pesyJIbTaThl, 00CY K IeHIEe, OTPDAHUUEHU S, BBIBOJABI, CIIICOK
aurtepatypsl. O66eM 1 ohopMIIeHEE OTUeTa He HODMHUPOBA-
Hbl. CaMOCTOATEILHOCTD HAIIMCAHU A PA0OTHI (II0 Pe3yJIbTa-
TaM IIPOBEPKU Ha HellpAaBOMEPHBIEe 3aMMCTBOBAHMS) — He
menee 70 %

HpI/IMe‘{aHI/Ie: *— OIIIMUOHAJIbHEBIE anI/IﬁyTBI, KOTOpbI€e MOT'yT OBITH ,Z[OﬁaBJIeHLI JJId BHECEHUA OOIIOJITHUTEJIBbHOI'O KOHTEKCTA.

ComepskaHus OCHOBHBIX aTpuOyTOB Kelica gocTa-
TOYHO IJIf peajusdalluu OOyUYeHUsS U IIOJYyUYeHUs 00-
pas3oBaTeJbHBIX PE3YJIbTAaTOB, BHOCSIIUX CBOII BKJA[
B (hopMUpOBAHME OJHOTO U3 3J€MEHTOB KOMIIETEHI[UU
«CroocobuocTs paspabaTeIBaTh 00Pa30BaTEIbHBIN KOH-
TEHT, cOOTBeTcTBYOIIUii TpedoBanuam [{ull 30». B 3a-
BUCHUMOCTH OT IOATOTOBJIEHHOCTH Ay AUTOPUU U TIYOUHBI
POPabOTKU TeMbI MOIEPATOP MOYKET ITIOCTABUTH JOIIOJI-
HUTeJbHBIE 3aJ]aUl, KOTOPbIe OCHOBAHBI HA MCXOJHOM
Habope MaHHBIX, HO He OBLIU pellleHbl paHee. Hampu-
Mep, AJS CUTYaIluu, OITMCAHHOI B TabIUIle, paHee ObLIN
OJIyUYeHbI OTBETHI Ha OCHOBHBIE BOIIPOCHI Kelica [33],
B YaCTHOCTH, OOHAPYKeHa IOTPeOHOCTb 3HAUNTEIbHOMN
YacTU CTYJeHTOB (paHee He MAEHTUDUIIUPOBAHHBIX
B OTHOIIIEHUY OTPAaHUUYEHMUH 3[0POBbS 1 MHBAJIUJHOCTH)
B nepcoHanusanuu odoyuenud u [ull 0. IIpu saTom
OCTaJINCh HEPEIIeHHBIMU BOIIPOCHI, TPEOYIOIME IIPU-
MEeHEeHUA K UCXOTHBIM JAHHBIM UHBIX CTATUCTUYECKUX
MeTOom0B (TabJIUI] CONPIIKEHHOCTH, KOPPEIAINOHHOTO
U perpeccruoHHoro ananusa). O)KuIaeMbIM TOOOUHBIM
MIPOAYKTOM PeIlleHUA TaHHOTO Kelica ABJIsAeTcs O0HapY-
JKeHUe CBA3el MesK/ay ITepeMeHHbIMU:

COCTOSTHUIE 3JOPOBB;

HaJuuue U BUJ OTPAHUYEHUSA 30POBbS;
TPYIAHOCTU B 00YUEHU N, CBSI3aHHBIE CO 3I0POBHEM;
KOHTEKCTHBIE (DaKTOPbI cpeabl o0yueHus (6apbe-
PBI U aKCceJIepaTopsl);

e BCIIOMOTaTeJbHBbIE TeXHOJOTHUH;

® II0JI PECIIOHJIEHTA;

e roj oO0yueHUs B yHUBepcurere (Kypc).

IToryueHMe OTBETOB Ha 9THU BOIPOCKHI MOYKET BHECTU
HOBUBHY B IOHMMaHUeE IIPOOJIeMbI PACIIO3HABAHMUA II0-
TpeOHOCTEe! 00YUAOIINXCSA ITPYU OPTaHN3aIU Y JOCTYITHON
cpenast J0.

Cogmep:xaHue paga apyrux xeiicos mo IMull 90
npeacrasiieHo Ha caiite MH®PO: https://infojournal.
ru/journals/info/info_01-2023/ Kakabiii u3 Keiicos
KOJLIIEKIIUU C(DOPMUPOBAH COTJIACHO IPEACTABICHHOMY
ciieHapuio. [loMuMoO ayTeHTUYHBIX TaHHBIX, KEHCHI CO-
IEepsKaT MOMOJIHUTENbHBIE METOJUUECKNE MaTepuaJIbl,
BKJII0OUAsl ONPOCHBIE JIUCTHI, YEK-JIUCTHI, ONIUCAHUE

MEeTOOUK O6y‘~IeHI/IH, OpUTMHaJIbHbIE HOPMATHWUBHEIE N0~
KYMEHTBhI 1 AuarpaMMbl X B3aMMOCBA3M, CCBIJIKK Ha
NCTOYHUKMU JUTEepaTypsl, OHJIaI';IH'KprI)I u pecypcCsl,
IIOABEPIrHyThI€e KOHTEHT-aHAJIUu3y.

7. 06¢cyxpeHve

ITo cBemeHUAM, UMEIOIIUMCS Y aBTOPA, HACTOAIIAA
nyOGIMKaIUA ABJISETCS IePBOM PYCCKOSASBIUHOM cTa-
Thbell, B KOTOPOI M3JI0KeH HMOAX0A K (hOPMUPOBAHUIO
romuereHnui [{ull 90 ¢ momomipio MeTosa KeHCcoB.
B mouckosoii cucteme Google Scholar” mo sampocy «case-
based AND accessibility» obHapysxeHo fgBe myb6IuKaum
Ha 613K YyI0 TeMy (00e OCHOBAHBI HA Pe3yJIbTaTaX OqHOT'O
uccaenoBanus) [9, 10]. B mporiecce o6yueHUs: IIpero-
naBaTesiedl TexHogoruAM oreHKY I{1]l aBTOPHI CIIOJIb-
30BAJIU «PACCYKIEHUA HA OCHOBE IIPEeIeIeHTOB» (aHTI.
case-based reasoning) — MeTo, POACTBEHHBIN PEIIIEHUIIO
CUTYaIMOHHBIX 3ama4. [[1s peamusanum MmeTona OBbLIO
paspaboTaHo IporpaMMHOe obecIieueHe U 9KCIIePTHA A
0asa KelicoB, MLIIOCTPUPYIOIINX KOHKPETHLIe HAPYyIIIe-
"Huss WCAG u ctoco6b1 ux yerpanenusa. PazpaboTaHHBIN
HaMU IIOAXOJ, B OTJINUNE OT ImpuBeneHHOTrO B [9, 10],
HacjenyeT KilacCUYecKre TPaAUuIINY MeToga KeiicoB [15]
U HanpasJieH Ha hopMmupoBanue KomnereHIui [{ull 90
B I€JIOM, BKJIIOUasl Pa3BUTHeE HABBIKOB, HEOOXOAMMBIX
IS OIeHUBAHUS, UHTETPUPOBAHUSA U PaspaboOTKU I0-
CTYITHOT'O 00Pa30BaTEeIbHOTO KOHTEHTA.

W 3BecTHBI pa3JInYHbBIE TOJXO0IbI K IIPOIleAyPe perre-
Hus Keticos. Hanpumep, N. Radi Afsouran u coaBTops!
[34], D. Elisabeth u coaBTopsI [35] mpeaararT NCHIOIb-
30BaTh MUKJINYECKUI MOAX0/A: 3afjanme Kefica AeIuTcs
HaA ToA3amaun; KasKaas IocJeyolnasa moasagada pe-
IIaeTcsi C yYeTOM OIBITA, ITOJYYEHHOr'0 B Pe3yabTare
peleHuA OPenbIAYIeil moa3anaun, B COOTBETCTBUM
C I[UKJIOM «IIJIAHUPOBaHUE, MOJyUeHNe OIIbITA, aHAIUS
ombiTa, (POPMYJIUPOBAHKE BHIBOJOB U3 MOJYUEHHOTO
ombITa, BO3BpallleHre K miaHupoBanuio». C. M. Bowe

Google Akagemusa: Crosa Ha miaeuyax ruradToB. https://
scholar.google.com/
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¥ coaBTOPHI [ 14] MCIIONB3YIOT UTEPATUBHBIN MOAXOI KaK
PasHOBUAHOCTD TUKJNUECKOT0 IoAX01a (MHOTOKPATHOE
o0palleHre K MeTOAY MO3TOBOI0 IMITypMa AJIs KasK 0
noasamaun). J. S. Hammond [15] u S. Puri [8] mpuzep-
JKMBAIOTCA JIMHEHHOTO Imoaxoxa (OLHOKPATHOE IIOCe-
JOBaTeJIbHOE IIPOX 0K /JeHE BCEX ATAIIOB PEIIIeHUA — OT
03HAKOMJIEHUA C MaTepuajJaMu Kelca 0 paspaboTKu
pexomMeHgauii u BBIBOAOB). IIpeaio:KeHHbIi HAMU aJi-
TOPHUTM PENIeHNA Kelica OCHOBAH Ha JIMHEMHOM ITOJX0/e
C BKJIOUEHVEM UTEPATUBHBIX IIPOIENYD BO3BPAIIleHUA
K 3aJaHUIO Kelica Ha aTamax cOopKu u pedieKCcun.

CorJyiacHO MHOTOYMCJIEHHBIM CBUJETEJbCTBaAM [7,
9, 10, 12, 18-31], meToa CUTYaIlMOHHBIX 3aJa4 UJIU
KelCOB ABJIAETCS aKCEJIePaTOPOM O0YUEeHU S 115 PA3HBIX
OUCIUILINH 1 ()OPM OPTaHU3aINN YUeOGHOTO IIpoIiecea.
OpHAaKO, HECMOTPA HA HNOATBEPKAEHHYIO dD(HEeKTuB-
HOCTB 1 MT0JIb3Y AJIA Pa3BUTUSA KOTHUTUBHBIX HABBIKOB,
KPUTUUYECKOTO MBIILIEHUSA, AKTUBHOCTA YU MOTHUBAI[UU
00yJamIuxXcsa, MEeTOI KeliCOB MMeeT OrpaHUYeHUd,
K KOTOPBIM OTHOCSITCS:

® HEOIIPeIeeHHOCTh KOHEUHBIX 00pa3soBaTeIbHBIX

pesyabraToB [11, 36, 37];

® U30JMPOBAHHOCTH OTAEJIHHOTO CJIIydas, CIIOMK-
HOCTH SKCTPANIOJIAIY PE3YJbTATOB U BHIBOJOB
Ha cJIydyau aHaJOTUYHOUN mpupoasl [37];

® CJIOKHOCTBH (hOPMYJIUPOBKU KPUTEPUEB OIl€HUBA-
HUA yUeOHBIX JOCTUKEHUN ¥ TPOBEPKU BBITIOJIHE-
HUA 3TUX Kpurepues [36, 37];

e CyIIleCTBEHHBIE 3aTPATHI PECYPCOB HA IIO/ITOTOBKY
KelicoB u ux perenue [11, 34, 37];

e pasJUUYHAasA CTENeHb F'OTOBHOCTU OOYYAIOIIIUXCS
K aKTUBHOM IPYIIIIOBOM paboTe B IIPOIlecce pelie-
Hus Keiica [11, 34, 36, 37];

e TaccUBHAS POJb MpelogaBaTesis B mMpollecce
TpaHcaAanuu sHauui [36, 37].

C yuyeTOoM MMEIOIUXCS OTPAHUUYEHUN pelreHue
KelicoB cieayeT pacCMaTPpUBATDL KaK JOMOJHUTEIbHYIO
onnuio B o0yueHunu ocuoBaM [{u ]l 90, KoTopas JosKHA
HIPUMEHATHCS B COUETAHUY C TPAAUIITMOHHBIME (hopMamMu
OpraHM3aINU O0YUEeHUS — JeKIIUAMU, TPAKTUIECKUMU
paboramMu ¢ mpenoIpeaeIeHHBIMU 00Pa30BaTEIbHBIMU
pe3yJabTaTaMu, KOHTPOJBHBIMHU MCIBLITAHUAMU (TEKY-
M ¥ UTOTOBBIM TecTupoBaHueM). [lesecoobpasHocTs
MCIIOJIb30BAHUSA METO/Ia KeHICOB B COUETAHUMU C IPYTUMHU
MeToAaMu O0yUYeHUsa HaXOAUT IIOATBEPIKAeHre B pado-
Tax [37, 38].

IIpexncraBiasdgeT mHTEpPEC SMIUPUYECKASA IIPOBEPKA
s pexTUBHOCTH pasdpabOTaAaHHBIX HaAMU NHCTPYMEHTOB
nas @opmupoBaHus kKomnerennuii L{ull 90 npu oby-
YeHUU B PA3JIUYHBIX (popmarax — OHJIAWH, odaaliH
U CMeIllaHHBIM crnocobom. Kpome Toro, mesecoo6pasHo
pacmupuTs OuGJINOTEKY UCIIOIL3YEMbIX KEICOB 3a CUeT
maHHBIX 110 [Tu]l, pasMenieHHbIX B OTKPBITHIX PEIIO3UTO-
puax apyrumu apropamu. OZHUM U3 BOBMOMKHBIX IIPU-
MeHeHU! pa3pabdoTaHHOTO IIOAX04Aa MOMKET OBITH MCIIOJIb-
30BaHUe I1abJioHa Kelica U IIPOoIleIyPhl pellleHns Keiica
mpernogaBaTelAMU, O0YUAOI[UMUCS 10 IIporpaMMam
MOTOJIHUTEJIBHOT0 IMpohecCuoOHAaIBLHOT0 00pa3oBaHUs,
JJIsI CO3MaHUsI COOCTBEHHBIX CUTYAIlMOHHBIX 3a7au 110
rematuke [{ull OO 1 B cMeKHBIX OTPacaAX.

42

8. 3aknoyeHue

B cooTBeTCTBUY C TOCTABJIEHHOI! I1eJIBI0 padpaboTaH
MEeTOAUYECKUI MOAXO0/ K TPOEKTUPOBAHUIO 1 MCIIOJIH30-
BaHUIO CUTYaIlMOHHBIX 3a/1a4 (KeiicoB) AJia hopMUpoOBa-
aHus komnereHnui [lull 90. Hasa npuMeHeHus B obpa-
30BaTeJILHOM IIPOIlecce IIOArOTOBJIEH NHCTPYMEeHTAPU I
MEeTOAUYECKOTO MOAX0/1a, a UMEHHO: cXxemMa (opMupoBa-
HUSA KOMIETEHI[UH, IPoIleypa pelieHns Kelica, 1adjJaoH
OMMMCAHUA Kelca U KOJLIeKIUA CUTYallMOHHBIX 3a1ad,
OCHOBAHHBIX Ha pesyJibTaTax MCCIeNOBaHUM B cdhepe
Mull 90. CoryacHo paspaboTaHHOMY IIOAXONY, B IPO-
Iecce perreHus Kelica o0yJaroIuecs Io PyKOBOACTBOM
MoiepaTopa AOJIMKHBI BRIIOJIHUTH CAMOCTOSITEJILHOE KC-
ciaemoBaHMe OTKPBITHIX JaHHBIX Mo Ilull 90, cpaBHUTH
OJIyUeHHbIEe Pe3yabTAThI C ONYOJIUMKOBAHHBIMU pamee,
a TaKJKe, 10 BOBMOYKHOCTHU, BBISABUTD JOIIOJHUTEIbHBIE
3aKOHOMEPHOCTHU JAHHBIX.

B o6yuenuu ocaoBam [{u]ll 90 pelrieHre KeHicoB 11e-
J1eCO00pPAas3HO CoOUeTaTh C MHBIMU (DOPMaMU OPraHu3aI[INI
00yueHUs (M3yUeHNEM JIUTEePATYPHI, JIEKITUAMU, TPAIT-
IUOHHBIMU TPAKTUYECKUMU PaboTaMu, (POPMUPYIOIITUM
¥ UTOTOBBIM TeCTHPOBaHNEM). PaspaboTaHHLINA NHCTPY-
MeHTapuit MOKeT OBITH NCII0JHL30BAH IIPEII0aBaTeJIaMUI
IJIsI TIPOEKTUPOBAHUS COOCTBEHHBIX CUTYAI[MOHHBIX
3aj/lau ¢ IPUMeHeHNeM OTKPBITBIX JaHHBIX.
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Annomayusn

KommiekcHas orieHKa ypoBHA chOPMUPOBAHHOCTU TPODECCUOHATHHBIX KOMIIETEHIINH BBITYCKHUKOB II€JarOTMUYeCKUX BY30B SIBJISIETCS
OIHUM 13 OCHOBHBIX (PaKTOPOB, CIIOCOOCTBYIOIINX YCIIEIITHOMY TPYAOYCTPONCTBY Oy AYIIUX IT€JarOr0B B COOTBETCTBUU C IIOJYYEHHON KBa-
nuduKanueil 1 OTKPHIBAIOIINX I€PCIEKTUBLI UX KapbepHOro pocta. IIpodeccronaibHas CAMOOIEHKA SIBJISETCS BaKHBIM HHCTPYMEHTOM
BBICTPAWBAaHUS BEKTOPA NHAWBUAYAJIHHOTO PA3BUTHUS, AHAIN3a COOCTBEHHOTO II€JarOTMIeCKOro IOTeHI[NAJIA.

B craTbe mpeacTaBiIeHBI Pe3yJIbTAThl UCCIELOBAHUS, IPOBEIeHHOro Ha 0ade MHCTUTYTA ITeJarOTUKY, ICUXOJOTUU U COI[MOJIOTHY
Cubupckoro denepaabHOTO YHUBEPCUTETA U IOCBSIIIEHHOTO UCI0JIb30BAHNIO TEXHOJIOTUH AJIEKTPOHHOTO TOPTHh0I10 (e-mopTdhOIn0) Ast
KOMILIEKCHOM ayTeHTUYHON OIeHKU IPO(GeCCUOHAIBHBIX KOMIIETEHIIMY MaruCTPOB IEeJaroruKy B IMepuoj o0yueHus B MaructTparype
U B IpoIecce IPOXOXKAEHUA rOCYyAapCTBEHHON UTOroBoi arrecranuu. OnmucanHoe B CTAThe COAepIKaHue QUCIUILINHEL « E-mopTdoamo
B IPE3E€HTAIUU U IPUSHAHUY JOCTHIKEHUN» , BKIIOUEHHON B IPOrpaMMy OOYUeHUS MAarucTPOB IIeLaroTUKY, I03BOJISIET PEIlaTh 3a4au
10 Pa3BUTUIO HABBIKOB CAMOOIIEHKHU U IPO(PeCCHOHAIBLHOMY PA3BUTHAIO MATMCTPAHTOB HAIIPABJIeHUA HIOATOTOBKU «Ilenarorunueckoe o6-
pasoBaHUe».

IIpencraBiieHHBIE PE3yIbTATHI CAMOOIIEHKY YPOBHSI PA3BUTUSA YHUBEPCAIBHBIX, 00IeIPO(GECCHOHATBHBIX U IPO(ECCHOHATBHBIX
KOMIIEeTEeHIUH (C UCIOJIF30BaHNEM MAaTEePUAJIOB €-IOPTGOINO0) IO KOHCTPYKTUBHOMY U IPOAYKTUBHOMY YPOBHSM Y MArNMCTPAHTOB BTOPO-
T0 Kypca BBIIIe, YeM y IePBOro. ITO 00bACHALTCSA HAKOILJIEHNEM MaTepPHUaIoB, IOATBEPIKAAIOIINX UX JOCTUIKEHUSA B PA3JIMYHBIX BUAAX
eSATEJLHOCTH. DKCIIePTHASA OI[eHKA MaTepuaIoB e-mopT¢OINO0 Iepes rocyjapCTBeHHOM NTOTOBOM aTTecTanueil TakyKe CBULETeILCTBYET
o noBeInIeHnu ypoBHsa passutua YK, OIIK u ITK marucTpaHTOB.

Knrouesnte cnosa: e-noprdosino, MarucTpaHThl, TPOoGeCCHOHATbHBIE KOMIETEHIINY, 9JIeKTPOHHOE O0yUYeHre, IeJarornyecKoe
oOpasoBaHue, KOMILJIEKCHAs OI[EHKA, CAMOOIIEHKA.
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Abstract

Comprehensive assessment of professional competencies is one of the main conditions ensuring successful employment in
accordance with the qualifications obtained and the prospect of career growth for graduates of pedagogical universities in conditions
of uncertainty. The professional self-evaluation is an important factor for building individual development and analyzing one’s own
pedagogical potential based on professional activity reflection.

The article presents the results of the study conducted at the School of Education, Psychology and Sociology of the Siberian Federal
University on the use of electronic portfolio technology (e-portfolio) for comprehensive authentic assessment of the professional
competencies of Masters’ program of Pedagogical Education students’ within the two-year training and in the process of State Final
Examination. The content of the discipline “E-portfolio for presenting and recognizing achievements”, described in the article and
designed for Master’s students in pedagogy, is aimed at developing self-assessment skills and professional development of Master’s
students of Pedagogical Education.
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The presented results of self-assessment of universal, general professional and professional competencies development (carried
out using e-portfolio materials) of second-year graduate students demonstrate higher constructive and productive levels than the first-
year graduate students’ results. This is due to the accumulation of materials confirming their achievements in various activities. The
expert assessment of e-portfolio materials before the State Final Examination also indicates an increase in the level of development

of the mentioned above competencies.

Keywords: e-portfolio, Masters’ students, professional competencies, e-learning, pedagogical education, comprehensive

assessment, self-assessment.
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1. BBegeHune

CoBpeMeHHOMY IIearory AJis yclexa Ha DBIHKEe
Tpyzna B cdepe o6pasoBaHUA BasKHO HE TOJIBKO UMETh
BBICOKYIO Ipo(decCMOoHaNbHYIO KBAJIUPUKAIIUIO, HO
U yMeTh aIeKBaTHO OIleHMBATh CBOU IIPO(ECCUOHAIE-
Hble KOMIIeTeHIIuU. Kak IMOKas3bIBaeT MPaKTHUKA, BO
MHOTHUX POCCHUHCKHUX By3aX OCHOBHOU (DOPMOI mpome-
KYTOUYHOM ¥ UTOTOBOM aTTECTAIINU BHITYCKHUKOB OCTAa-
eTcs TPAAUIMOHHBIN 9K3aMeH. TaKiKe MCIIOJIb3YIOTCS
TeCTHI U IIelarornyecKre Kerchl, KOTOPhIe IT03BOJIAIOT
BBIIBUTH YPOBEHB CHOPMUPOBAHHOCTH TPO(EeCcCUOHATb-
HBIX KOMIIETEHIITUHA M 00ecIeumBaOT ayTeHTUUYHOCTDH
oneHUBaHUuA. T'eM He MeHee CYIIeCTBYIOIIE OIleHOUHbIe
MEeTOAVKU OPUEHTUPOBAHBI IPEUMYIIIeCTBEHHO HA BHI-
ABJIeHVE 3HAHMEBOH (KOTHUTWBHOM) COCTaBIAIOIEH
TOATOTOBKU OYyAYIIIUX IIEeAAroroB M He CIOCOOCTBYIOT
KOMILJIIEKCHOM OIleHKe C(DOPMUPOBAHHOCTH IPO(ECCUO-
HaJbHBIX KoMIeTeHnuii. Takum ob6pasom, mpobiema
WCIIOJIBb30BAHUSA BAJIUIHBIX U KOMIIJIEKCHBIX METONUK
OIleHUBaHUA NPO(PeCcCUOHAIbHBIX KOMIIETEHIIUI BHI-
OYCKHUKOB IIE€IAarOTUUYECKUX BY30B ABJAETCA aKTY-
aJbHOM.

B craTbe npoBeneH KpaTKUil aHAJIN3 OCHOBHBIX
KOHIIENITYAJbHBIX 1 METOJOJIOTUUECKUX ACIIEKTOB OIleH-
KM U CaMOOIeHKU IPOodeCcCUOHATbHBIX KOMIIETEHIUHI
mezarora, MCCJIEeNOBAHBI IPAKTUUYECKUE ACIEeKTHI HC-
TOJB30BAHUSA TEXHOJIOTUU 3JEKTPOHHOTO IIOPTAOIINO
(e-mopT(dosmo) B o6pa3oBaTeibHOM mporecce. ABTODPHI
CTaThU aKIEHTUPYIOT BHUMAaHUEe HA KOPPEJIAI NN N3Me-
HEeHUA BHYTPEeHHEeI 1 BHEIITHEeH OI[eHOK TpodecCuoHAaIb-
HBIX KOMIIETEHIINI MPU MCIIOJb30BAHUU TEXHOJIOTUU
e-toptdosno. Ilenbio uccienoBanusa aBasgeTcsa 0600CHO-
BaHUeE U JOKA3aTeJIbCTBO BO3MOYKHOCTU UCTIOJIb30BaAHUA
TEeXHOJIOTUH 3JIeKTPOHHOT0 ITOPT(OJINO AJIA KOMILJIEKC-
HOU OIleHKU IIpodeccuoHaIbHBIX KOMIIETEHIINI Maru-
CTPAHTOB IIEJarOTNYeCKOr0 HAllPaBJIeHUA.

2. TeopeTnueckne n metogonornyeckme
acneKTbl OLeHKN 1 CAMOOLLeHKN
npo¢deccMoHaNbHbIX KOMMNETeHLNN
neparoros cpeacTBamMmm TEXHONOMMN
3N1eKTPOHHOro noptdonno

BomnpocaMm oneHUBaHUA PE3yJIbTATOB O0yUeHUA HA
pPas3HBIX YPOBHAX 00pa30BaHUA MOCBAIIEHBI PAOOTHI
mHOTuUX aBTopoB: B. A. BosoroBa [1], E. A. ITlerpenko
[2], P. A. Ky6auoBa[3],I'. 1. U6parumosa, E. M. 16pa-
rumoBoii [4], E. 0. Uruarwesoii [5] u ap.
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O IPOBOAMMBIX UCCJIEJOBAHUAX B chepe N3MePeHU
KOMIIETEHITNH B paAMKaX UIe0J0TUN KOMIETEHTHOCTHOTO
MOAXO0la MOYKHO Y3HATD B YUEOHBIX ITIOCOOUAX U CTAThAX
A. A. Maprouauca [6], C. JI. Tposauckoii [7], B. IL. Ur-
HaTbeBa, JI. @. Bapaamosoit u A. A. [Jlapamaesoii [8],
P. P. 3akuesoii u B. B. Cepukona [9] u ap.

B coBpemenHOM 00pa3oBaTebHOM IIPOCTPAHCTBE
BasKHOe 3HaUeHUe IIpuobperaeTr mpobdaema mpodeccuo-
HaJbHOM caMOOIleHKU Iejarora. B HayYHbIX UCCIeq0Ba-
HUSX TpeAaraloTcsl PasjindHble TOJKOBAHUS JAHHOTO
denomena. Mb1 onupaemcsa Ha pabory A. H. Angomiu-
HOIT, KOTOpas OIpelesideT CaMOOIeHKY KaK 3HAUNMOe
TICUXOJIOTUYECKOEe ABJIEHIE, CTPYKTYPUPYIOIllee BHEIII-
HIOIO ¥ BHYTPEHHIOI0 aKTUBHOCTH CYO'beKTa B PABINYHBIX
COIMAJIbHBIX IIPOCTPAHCTBAX: JUYHOM, COIMAJIBLHOM,
ob6mrecrBenrom [10]. CamoorieHKa — 3TO «OIleHKA JIUU-
HOCTBIO caMoOil ce0sl, CBOUX BO3MOJYKHOCTEI, KaueCTB
¥ MecTa cpenu Apyrux jgogeii» [11]. CamoorieHKa BIuseT
Ha IICUXOJOTUYECKOE COMlepKaHme IpodeccCuoHaIbHON
IesiTeIbHOCTH IleJlarora, Ha XapaKTep B3auMOAEHCTBUA
¢ cy0'beKTaMu 00pa30BaTeJILHOTO IIPOIlecca, OIeHKY pe-
3yJbTAaTOB COOCTBEHHOMU [eATEJIbHOCTH U eATEeJTbHOCTHU
OPYTUX JIOIEH.

Bonpocer npodeccruoHalbHON CAMOOIIEHKY IIe-
naroros B cBoux paborax sarparusaioT A. H. Annmo-
muHA [10], O. A. Aunpuenko [12], V. C. Bopucosa,
N. N. Bapamamos [13], FO. B. 3yena [14], I". C. IIpsI-
ruH[15] 1 np. AHaIV3 BEIIIIEyKa3aHHBIX NCTOUHUKOB Je-
MOHCTPUPYET HeOOXOANMOCTb UCIIOJIb30BAHUSA CPECTB,
CHOCOOCTBYIOIIINX PA3BUTUI0O YMEHUI aZeKBaTHON
caMooIleHKH y Oyaymiux nemaroros [10, 12—-15 u ap.].
Takum 06pas3om, B IOTOTOBKE COBPDEMEHHBIX I1€1aroTOB
BOCTpPeOOBaHA BCECTOPOHHASA OIleHKAa Pe3yJIbTaTOB 00-
pPasoBaTeJbHOH AeATEIbHOCTHY CTYAEHTOB, IIPU KOTOPOX
OIleHVMBaHUe IIPU3BAHO CTUMYJUPOBATH BHYTPEHHIOIO
MOTHUBAIUIO O0YYAIIUXCA K JOCTUMKEHUIO BBICOKUX
00paszoBaTeJbHBIX PE3YJIBTATOB U IIPOIEMOHCTPUPOBATH
pasBuTHE IPO(heCcCUOHATbHBIX KOMIIETEHIIUN.

OnHUM W3 BApUAHTOB MCIIOJB30BAHUS HTOTO UH-
CTPpYMEHTa, C Halllell TOUKU 3PEHUsI, MOKET CJIYKUTH
9JIEKTPOHHBIN IMMOPTHOINO, KOTOPHIA ABIAAETCA dPdheK-
TUBHBIM CPEICTBOM OIleHUBaHUA CHOPMUPOBAHHOCTU
mpodeccruoHaTbHBIX KOMIIETEHITIH Oy AYIINX IIe[aroroB.
B Hamrem mccieJOBaHUU PACCMATPUBAIOTCS BO3MOMK-
HOCTH 3JEKTPOHHOTO MOPT(OJINO AJSA OIleHUBAHUSA
YPOBHS Pa3BUTUA IPO(PeCcCHOHATbHBIX KOMIIETEHIUIT
MarHuCTPAHTOB 10 HAITPaBJeHuio moaroToBku «Ilemaro-
rudeckoe o0pasoBaHUe».

AJIEKTPOHHBINA MOPTHOJINO — 3TO IIEPCIEKTUBHASA
nemarorudyeckasd TEXHOJIOTUA NPOdeCcCHOHAIBbHOTO
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pasBUTHUSA, OIEHUBAHUSA U TPYAOYCTPOIiCTBa, KOTOpAas
HECKOJBbKO HECATUJETUH yCIEeNIHO MCIOJb3YeTCHA
B MeXXAYHAPOAHOM HmpaKTHUKe KaK CPeJCTBO AEeMOH-
CTpanuy KOMIETEeHIINH U pedIeKCUBHBIX HABLIKOB,
KaK MHCTPYMEHT PasBUTHUA B 00Pa30BaTEJIILHON U IIPO-
deccuoHabHOU chepe, KaK CI0CO0 IIPOJBUIKEHUA Ha
PBIHKeE TPYAA.

B sapy06e:xkHOIT 00pa3oBaTeIbHON IPAKTUKE e-II0PT-
(oo paccMaTpuBaeTCA KaK TEXHOJIOTUA ITu(POBOM
UAeHTU(PUKAINY JUUHOCTU U HETIPEPHIBHOTO PA3BUTUA
B TeueHme Bcell ;kusuu. Xesed Bappert (Helen Barrett)
ompejessaeT 3JIeKTPOHHBIN TOPTHosIno KaK adderTrs-
HYIO IejarormniyecKyio rexuosoruio X X1 Beka, mo3BoJIs-
IOIIYIO HE TOJIBbKO OCYIIIECTBIATH KOMILJIEKCHOE OIleHUBA-
HUe 06pa30BaTeIbHBIX PE3YJIbTATOB 00yUaeMbIX («OI[eH-
Ka ooyueHnus» (“assessment of learning”)), onucsisath
COOCTBEHHYIO MCTOPUIO 00pPa3oBaHUs, HO U IIPOBOAUTDH
pediekcuo 00yueHns, a 3HAUNUT, IPUMEHSTh «OIeHKY
Iis1 ooyuenusi» (“assessment for learning”) [16].

Ananns HayYHO, MEeTOAMYECKOII 11 ITefarorn4ecKoi
JIUTEepaTyphl MOKAas3aj, YTO IpobjieMa UCIOJIb30BaAHUS
TEXHOJIOTUH BJIEKTPOHHOTO IOPT(OJINO B POCCUNCKOM
00pas3oBaHUU pacCMaTpUBaJIaCh elrle ABaAIaTh JIET Ha3a
¥ OCTaeTcA aKTyaJIbHOU B HACTOAIIEe BPEMS.

CylecTBeHHBIN BKJIAA B Pa3paboTKy OCHOBHBIX KOH-
HEeNTyaJbHBIX MOJIOKEHUN U HAYUHO-TEeLarornyecKux
OCHOB IIDUMEHEHUS 9TOU TEeXHOJIOTUU Ha PA3HBIX CTY-
neuax obpasoBanuda B Poccuiickoit Penepaliinu BHECIT
Takue uccaegoparean, kak T. I'. HoBukosa, E. E. ®e-
moroBa [17], M. A. ITunckasa [18], T. B. ITanuenko [19]
u apyrue. B ux Tpyzax paccMaTpuUBaeTCs UCI0JIb30Ba-
Hue TOPTGOJNO AJis OIeHUBAHUA 00paszoBaTeIbHBIX
IOCTHUKEHUN 00yUAIOIIUXCA.

B nuccepTannoHHBIX HCCIENOBAaHUSIX, MOHOTpA-
GuAx, cTaThbsIX U APYTUX MYyOJUKAIUSAX ITOPTHOIIHO,
HUCTOJIb3yeMbIe B POCCUICKUX By3aX, PACCMATPUBAIOTCS
KaK MHCTPYMEHT JOCTUKEHU S PAa3INUHBIX 1eseit. Cpenu
IIPOYETOo, OH CIYIKUT IJIA:

e KapbepHOro IPOABUIKEHNS U IIPO(eCCHOHATBLHOTO

pasButusa 6yaymiero negarora [20];

e MOHUTOPHHTa yueOHO-IpodeCcCUOHATBHON nes-
TeJabHOCTH cTymeHTa [21];

e co3maHua Moesu HopTQOoJIno Oy AyIero megarora
(yuebubIit moprdoauo) [22];

e Da3BUTHUA CAMOOIIEHKU oOyuaroiuxcs [23];

e OIleHKU 00pa30BaTeJIbHBIX PE3YJILTATOB B CCTEME
meaaroruyeckKoro oo0pasoBaHUs 0aKaJaBpuaT-Ma-
ructparypa [24, 25];

e OIeHKU MPOodeCcCUOHAJTbHON KOMIIETEHTHOCTH
b6axaJsaspa (0yayiero megarora) [26].

PesynbraTel anammnza opunmuaaibHBIX CANTOB POC-
CUHMCKUX BY30B, HAYYHBIX NYyOJUKANMUN B paMKax
PasInMUYHBIX KOH(QEpeHIInii 1 CeMUHAapPOB, AUCCEePTAIH-
OHHBIX HCCJIeOBaHuil, aBTopedepaToB U MOHOTrpadumit
POCCUMCKUX YUEHBIX TOKA3BIBAIOT, UTO UCII0JIb30BaAHME
e-11opTd0JINO B IIPAKTHUKE POCCUIICKOI BBICIIIEH ITTKOJIBI
XapaKTepusyeTcs PSALOM UepT, & UMEHHO:

® aKTyaJbHOCTD JAHHOI TEXHOJOI'MHU IIPU ITOTOTOB-
Ke OyayIux IIe1aroroB B KOHTEKCTE TPeOOBaHUN,
npenycmorpeHHbIXx @PT'OC BO;

® ee 3aKPENJIeHHOCTD B JIOKAJbHBIX HOPMAaTUBHBIX
aKTaxX B KOHKPETHBIX By3ax;

® MyOJMKAIUA 9JIEKTPOHHBIX TOPT(}OJIMO Ha caliTax
BBICIIINX YUEOHBIX 3aBeIeHNIIl;

® CTPYKTYPUPOBAHHOCTD COMEPIKAHUSA DJIEKTPOHHO-
ro oPT@dOJINO U HAJINYME OIIpeleIeHHbIX TPebo-
BaHUA K ero 0(hOpMJIIEHUIO;

e mpuMeHeHUe e-ToPTHOJIUO AN PUKcAIUU pe-
3yJAbTATOB PA3JINUHBIX BUAOB NE€ATEJIbHOCTHU
CTYIEeHTOB — 00pa30BaTeJIbHOM, HayYHOI, 00IIe-
CTBEHHOI, Ipod)eCcCUOHATBHOI U AD.

3. MpakTnyeckune acneKTbl
NCnoNb30BaHUA TeXHONOrnm e-nopTdhonno
B 06pa3oBaTenbHOM npouecce
Cnbupckoro ¢penepanbHOro yHuBepcureTa

B NucTUTyTE Iearoruku, ICUX0JOTUH 1 COIIIO0JIO-
ruu Cubupckoro denepanbuoro yuusepcurera (UIIIIC
CDY) TexXHOJOTUA 3JIEKTPOHHOTO IOPT(HOINO UCIOJIb-
3yercsa yixe 0ojee JBaAIIATH JET KAK CIOCO0 Pa3BUTUA
U OIeHWBAHUSA NPO(PecCuoHAJTbHBIX KOMIIETEHITU N
CTYZLEeHTOB Ha Pa3HBIX YPOBHAX 00pas3oBaHUA, KaK
CpeJICTBO MOHUTOPUHTA 00pa30BaTEILHBIX PE3YJIbTATOB
ob0y4Jamuxcs, KaK CIIocod Mpes3eHTaIluy JOCTUKeHIH
CTYIEHTOB B Pa3JINUHBIX BUAaX AeATEJIbHOCTU. B yueo-
HbIEe IIJIaHBI TOJATOTOBKY CTYIEHTOB Ha YPOBHAX Oaka-
JlaBpuaTa U MarucTPaTypPbhl BKJIIOUEHBI AUCIUIJIUHEI,
HaIlpaBJeHHbIE HA OCBOEHUE 9JIEKTPOHHOT'0 TOPT)HOIMO
KaK O{HOI1 n3 HanboJjiee BOCTPeOOBAHHBIX 1 IIEPCIIEKTUB-
HBIX TEXHOJIOTUH B 00pas3oBaTe/JIbHON IPAKTHUKE By3a.

Harite mcciegoBanre OCHOBAHO HA MHOTOJIETHEM
OIIbITE WCHOJIL30BAHUS BJIEKTPOHHOTO MOPTGOJIHNO IPU
TOATOTOBKE MaruCTPaHTOB MeJAarorunuyeckoro Hampas-
aerusi: B 2019/2020 u 2020/2021 yueOGHBIX rogax
CTYAEHTHI paspabaThIiBaju e-mopTPOIN0 paMKaxX IUcC-
numaInHbl « BE-mopTdosno B mpeseHTaY U IPU3HAHUNT
TOCTHKEHUW». ITa AUCIUIIINHA U3yJaeTCAd B IIEPBOM
U TPEThEM CEMEeCTpPax MarucTpaTrypbl. MarucrTpaHThI
WCHOJIB3YIOT UHAWBUAYAJIBHBIN €-TIOPT(OJINO B TEUEHUE
BCEro mepuojia o0yueHus.

OcHOBHBIE 3ajaUy U3YUYEHUSA NJAaHHOMN AUCITUILIN-
HBI HAIIPaBJIE€HBI Ha OCBOEHME U KUCIIOJh30BaHUE BO3-
MOJKHOCTEH e-nmopTdOoJMO0 B 06JaCTU OI€HUBAHUSA
KOMIIETEHIIUI, PA3BUTUSA HABBIKOB CAMOOII€HMBAHUSA
u pediekcuu. ComeprkaHye JUCIIUILINHBI IIPEICTaBIEHO
JIEKIIMOHHBIM MaTePUAJIOM II0 CJEAYIOIUM TeMaM:

e MeTOAbI onleHKM KoMmmereHnuii VPL, STARR;

e BaJIUIUPOBAHHBIE METO/bI OI[EHNBAHUS;

® TEXHOJIOTUU OIeHUBAHUA KOMIIETEHI[UI

e-toptdosro u Open Badges;

® KPUTEPUU OIeHKU KOMIIeTEeHITUI.

B snexTpoHHBIN 00yUYaomIuii KypPpC BKJIOUYEHBI
OHJIAMH-TECTHI II0 CAMOOIleHKe (aBTOMaTU3WPOBaHHAS
mporpaMMa CaMOOIleHKH, coAepsKarias KOMILJIeKC BO-
TIPOCOB JIJIS BBISIBJICEHUS YPOBHS PA3BUTHUSA COITUATBHBIX,
JIMYHOCTHBIX, METOAOJIOTUYECKUX, MU(PPOBBIX KOMIIE-
TEHIIUH) 1 IporpaMMa oO0y4YeHUsA, I03BOJIAIONIAA 11JIa-
HUPOBATH Pa3BUTHE PA3JINYHBIX HABBIKOB. [lucuniainua




Loy eIt IQVR-CELY: W /ImaHosa O. A., CMonsaHuHo8a O. [. OueHrBaHUe NPodeccMoHanbHbIX KOMMETEHLNA MarncTposB. ..
ISSN 0234-0453 « UHOOPMATUKA N OBPA3SOBAHUE - 2023 - Tom 38 N2 1

peanusosBana Ha miaTdgopme Moodle CPY cpexpcreamu
3JIEKTPOHHOTO oOyuaroIero kypca. OcHOBHasA POJb
OTBOJUTCSA CAMOCTOSITEJILHON pabdoTe, UTO MO3BOJAET
OpraHu30BaTh MO3HABATEJIbHYIO AeATEJIbHOCTh MATH-
CTPAHTOB, OCHOBAHHYIO Ha pedJIeKCUHN, CAMOOIeHUBA-
HUU ¥ CAMOPA3BUTHUU.

IIpencraBumM 3amaHusi, KOTOPble HAIIpaBJeHbl HA
pellleHre OCHOBHBIX 3a/4a4 JUCIIUILINHBI B 00J1acTu ped-
JIEKCHUU, OIIEHUBAHUSA U CAMOOIIEHKH.

3.1. 3agaHunA N0 OCBOEHNIO METOAO0B OLLeHKN
KomneTeHuuii. IpumeHeHne MeTOL0B N3MepPeHnA
komneteHuum (VPL, STARR)

MarucTpanTaM He00X0AMMO pa3paboTaTh KPUTEPUU
U CIIOCOOBI OIleHMBAHUSA KOMIIETEHI[UIT, KOTOPbIe OHU
CUMTAIOT HamboJee BAXKHBIMHU B CBOEH IPO(deccruoHaIb-
"o cepe. Ha ocHOBe (hOpMUPYIOIITEr0 OIleHUBAHUA
¥ TEXHOJIOTUH MOPTMOJINO OHYU UCIIOIb3YI0OT MeToa VPL
(Validation Prior Learning — orennBanmue mpeabIyIiie-
TO OIBITA OOYUYEHUST).

AHanns BHITIOJHEHHBIX MAaTACTPAHTAMU PaboT MOKa-
3aJ1, YTO 00YUAIOIINeCs BbIAEJAIOT Caeyolnue mpodec-
CHUOHAJIbHbIE KOMIIETEHIINH B [IeJarornuecKoil cdepe:

e CII0COOHOCTH MPOEKTUPOBATH OCHOBHBIE U OO~

HUTEeJbHbIE 00pa3oBaTeIbHbIE IPOTPAMMEBI;

e CIIOCOOHOCTH MJIAHMPOBATH M OPraHU30BLIBATH
B3aMMOJIeICTBYE YUACTHUKOB 00pa30BaTEeIbHBIX
OTHOIIIEHUH;

® CIIOCOOHOCTH OCYIIECTBJIATH M ONTUMU3UPOBATH
npodeCcCUOHAIBHYIO AeATEeIHLHOCTH B COOTBET-
CTBUY C HOPMATUBHO-IIPABOBBIMU aKTaMu B cdepe
obpasoBaHUs;

® CII0OCOOHOCTBH IPUMEHSITH COBPeMEeHHbIe MEeTOAUK I
U TEeXHOJIOTUU IIpelofaBaHusa yUeOHBIX KYPCOB
¥ OIUCIIUTLINH.

B KauecTBe JUYHOCTHBIX KOMIIETEHIIUI OBLIN BbI-

JeJIeHBI:

¢ KOMMYHUKAa0eJIbHOCTb;

aJalTUBHOCTD;

JUepCKUe HaBBIKH;

CTPECCOYCTONYMBOCTD;

cTpaTernuyecKoe MBIIIEeHUE;

KPeaTuBHOCTh U TBOPUYECKUHA TOAXO0/I;
HAIleJIEHHOCTh Ha Pe3yJbTaT, IleJieyCTPeMJIeH-
HOCTb;

e CIIOCOOHOCTH K Pa3BUTHUIO;

® UWHUIMATUBHOCTD;

e cTpeMJIeHVE K IPO(PecCuOHAILHOMY POCTY.

Kpurepuamu orneHKU IpodeCCHOHATBHBIX KOMIIE-
TEHIUH, C TOUKU 3PEHUA MAarUCTPAHTOB, ABJIAIOTCS Ma-
TepuaJIbl e-moPTPOIINO: TOPTHOJIIO ITIOKASHIBAET YMEHUE
KaHAuaTa periaTh 3aa4u, BBIONPaTh TAKTUKY U CTPa-
Teruio moBefieHNsA. AHaius paboT MO3BOJIAET IOHATH,
HACKOJILKO OCBOEHEI HOBBIE 1/ MJIN YCOBEPIIIEHCTBOBAHBI
UMerIeca KOMIETeHIINN, KAKUMU CII0CO0aMU ITOBBI-
mrajcs ypoBeHb paborT.

Meronuka STARR (Start, Task, Activities, Result,
Reflection) onuceiBaeT nmpoBeseHe KPUTEPUATHHOTO
VHTEPBBIO Y KaHIUJaTa HA OIPEAeIeHHYIO JOJIKHOCTD
[ULA PEIIeHUA CIAeAYIOMUX 3a1au:

48

e OIEHKMU CTEIEeHU BhIPAKEHHOCTH O PeIeIEHHOI'O
Habopa JUYHOCTHO-IPO(decCnoHaIbHbIX KOMIIe-
TeHI[UI;

¢ IIPOTHO3MPOBAHUA IIOBEAECHUA YEJIOBEKA B OIIpe-
IOeJIeHHBIX CUTYalluaX;

e or0opa KaHaumaTa, HanboJee CIOCOOHOTO K BbI-
IMOJTHEHUIO OIIPEIeJIEHHOTO BUA AeATeIbHOCTH.

B COOTBETCTBHUHU C 3THUM METOAOM MarmcCTpPaHTBI

IIpeJiarajid COMCKATeJIAM Ha MeJaroruuyecKyo TOJIK-

HOCTB BOIIPDOCHI, I-ITOﬁI;I BBIACHHNUTH, HACKOJIBKO Y HUX

cOopMUPOBAHBI COOTBETCTBYIOIINE MPO(ECCUOHATbHBIE

KOMIIETEHIINM 1 JINYHOCTHBIEC KaueCTBa.

3.2. 3agaHuns No camooLeHKe

B mporecce usyueHus JaHHOM JUCIIUIIINHBI Maru-
CTPaHTaMM IIPOBOJUTCSA CAMOOIIeHKA YPOBHSA Pa3BUTUA
YHUBepcaJbHBIX KoMneTeHIIUH (Y K), obmrenpodeccuo-
HanbHBIX KoMmereHnuii (OITK) u npodeccnmoHanIbHBIX
rkomnereHiui (ITK) Ha mepBoM 1 BTOpOM Kypcax (MToru
IpeJICTaBJIEHBI B PE3yJIbTaTaX NCCIeI0oBaHmusA). B pamkax
OUCIUIJVHBI MAaruCTPAHTHI TaKiKe pa3pabaThIBAIOT
3JIEKTPOHHBIN MOPTHOJINO0, KOTOPHIHA ABIAETCA KJIIOYE-
BBIM OII€HOUHBIM MHCTPYMEHTOM I'OCYZapPCTBEHHOM UTO-
rosoii arrecranuu (I'MA). MarucTpaHThbl IPOEKTUPYIOT
CTPYKTYDPY ¥ COiepKaHme e-TIoPTGOJINO B COOTBETCTBUU
c TpeboBanusamu kK I'A.

3.3. MpakTnuyeckasa pa6ota

Pa3pabomrka codepicanus e-nopmepoiuo ma-

2ucmpa nedazozuxu (paboma 6 MUHU-2ZPYNNAx)

Huske mpeacTaBIeHb TPU BOIIPOCA, KOTOPBIE CTABST-

cs B paMKaxX JaHHOTO 3aJaHUs, 1 OTBETHI MAaruCTPOB Ha
HUX (COXpPaHEHBI aBTOPCKUE (POPMYTUPOBKI):

1) YTo no/I3KHO BXOIUTH B €-TTOPT(OJINO MarucTpaH-
Ta, YTOOBI B HEM OBIJIO OTPaKEHO IIPOodeccio-
HaJbHOE PAa3BUTHE €T0 BJIAIeIbIla 3a BeCh IIePUOJ
00yueHUA B Marucrparype?

OmeemuL MazucmpaHmos:

o nuuHaa nHopmanua (pororpadus B mIpo-
deccrnoHAIBbHON AEeATEJIBHOCTU, KOHTAKTHI,
cBemeHus1 06 00pa3soBaHU, Pe3OMe);

e wH(MOPMAINA O JOCTUKEHUAX B KOHKPETHBIX
cepax (mpodeccruoHaIbHAT, HAYUHA, 00IIe-
CTBEHHO-KYJIbTYPHAA);

e MaTepuaJibl pedaexkcuu (JOpoXKHaAsI KapTa
Ha 10 seT, mpodeccruoHaIbHbIE X KapbepPHbIE
nJaaHbl, 5cce 0 IpodeccuoHaIbHOM Pa3BU-
THUN);

e MeToAMYecKas KOMMJIKA (MEeTOAUKU IICUXO0JI0-
To-TIeJaroruuecKoro MccjaeqOBaHUSA, CIIUCOK
JINTEPaATYPHI U CAHITOB, KOTOPHIE NCIIOJIB3YIOTCS
B pabore).

2) Kak BBI cuuTaeTe, Ha KaKue IPOAYKTHI Balllei
esiTeIbHOCTH 00paTUT 0c000e BHUMAaHUE PYKO-
BOAUTEIb 00pa3oBaTeIbHOMN OpraHmu3auy — Balll
HOTeHITMAJBHBIN paboTogaTenb?

OmeemuL mazucmpaHmos:

OPOAYKTHI TPO(ECCUOHAJIBbHON U HAYYHOU med-

TEJIbHOCTHU:

e cepTU(PUKATHI O IIOBBLIIIIEHUN KBAJIUPUKAIIIN;
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e (JarogapcTBEeHHbBIE I'PAMOTHI II0 PE3yJIbTaTaM
KOHKYPCOB U I'DAHTOB;

e HayYHBIE CTAThU;

e paspaboTaHHbIE 2JIEKTPOHHBIE KYPCHI;

® OT3BIBBI OT HAYYHOT'O PYKOBOAUTEN A, PYKOBO-
AUTeNsA IPaKTUKU, paboTonaTesis;

e BUJEONIPE3EeHTAINA NN BUAEOBU3UTKA.

3) Kakue marepuasibl B mOpTHOJIHUO MOTYT AEeMOH-
CTPUPOBATH PA3BUTHUE KOHKPETHBIX KOMIETEHITMHI
us ®I'OC BO «Ilegaroruueckoe o6pasoBaHUe»
(ypoBeub: marucrparypa)? (obcyaure B MUHU-
rpyiuime)

OmeemvlL MazucCmMpaHmos:

e CKaHUPOBAHHBIE JOKYMEHTHI, IOATBEPIKIAI0-
e JOCTUKeHUSA: AUILJIOM OakKaJsiaBpa/ciie-
nuajucTa U npujokeHue Kk gumiaomy (YK-6,
OIIK-1, ITK-6);

e cTaThu, MOHOTpadUMU, TE3UCHI JOKJIAT0B, I0-
KYMEHTBI, IOATBEPKIAI0Ie yUyacTue B Ha-
y4YHO-HmccaenoBaTesibcKux mpoekrax (OITK-2,
11K-4);

e oTueTHBIe MaTrepuaabl npaktuku (OIIK-7,
ITK-6);

e paspaboTaHHBIE METOAUKU OPTaHU3AIUU 00-
pPasoBaTEJIbHOU IeATEeIBbHOCTH, CEePTU(MUKATEI
006 opranms3anuu pa3JUUYHBIX MEPOUPUATUN
u yuactuu B HuXx (OIIK-2, ITK-1, IIK-3, ITK-5);

® OTUETHI 10 HAYUYHO-UCCJIEJOBATEIbCKOIT paboTe
(HUP) (IIK-3).

E-moprdonno, paspaboTaHHBIN MarucTpauTaMu

B Pas3JIMYHBIX IIPOrPaMMHBIX cpenax (ua catite UIIIIC,
miaarpopmax «MoitCPY» u Wix), comepkut mpodec-
CHOHAaJIbHOE pe3ioMe (Ha PYCCKOM U aHTJINUHACKOM sS3bI-
KaxX), MHAUBUAYAJIbHBINA YUeOHbBIH IJIaH, pedhIeKCuBHBIE
OTYeThI, MEeTOAUUYECKNEe MaTePUasbl, HayuHbIle paboTHI,
nmonyuyerHubie Open Badges u apyrue sHaunMbie MYJIb-
TuMequiHbIe apTedaxTsl. MarucTpaHThl MOTYT TaKsKe
HMCIO0JIb30BATh JI00YI0 OTKPBITYIO IIaTGHOPMY AJSA IIpe-
3€HTAI[UU U OIEHKU cebs, CBOMX YCIEeXOB U JOCTHUKE-
HUHN B Pa3JUUYHBIX BUAAX NeSITEeJbHOCTUA CPEACTBAMU
e-moptdoso. Kaxk GbLIO OTMEUEeHO paHee, CTPYKTYPY
COePKAaHMA 2JIEKTPOHHOTO HOPTHOINO0, KOTOPYIO
MaTrUCTPAHTHI MOT'YT CO3/JaBaTh Ha JIIO00H ya0OHON UM
miaTdopmMe, OHU IPEeIBAPUTEIBLHO 00CY KIAIOT B I'PYII-
Iax M OUPeAeAIoT Te HEOOXOMMbIE Pa3/ieJibl, KOTOPbhIE
OTPaKaIOT PAa3JIUYHbIE BUABI NeATEJILHOCTU B IIPOIlECCE
o0yueHusd.

3.4. Pazgenbl e-noptdonno

3.4.1. Pe3tome

Paszmes comepXUT OCHOBHYIO JUYHYIO NH(OPMAIIUIO
00 oOstazmaTesie e-mopTdoOJINO0, a TAKIKe CBeJeHus: 00 00-
pasoBaHUU, TPOQPEeCCUOHAIBLHOM OIIBITE, BHIMOJIHIEMbBIX
B Ipo(decCHOHAJIbHON AeATeIbHOCTH 00A3aHHOCTAX,
BJIAJeHUU NHOCTPAHHBIMU A3bBIKAMU, X000MU.

3.4.2. O6pasoBaTesibHble pe3ynbraTbl

Pasgen packpbiBaeT MHIWBULYAJIbHYIO 00paso-
BaTEJBHYIO MPOTPAaMMy 00yUaIOIerocs, B KOTOPOi

ONMCAHBI I[eJIX IIOCTYILJIEHUA B MarucTparypy, UHIN-
BUAYAJbHBINA YUeOHBIN IJIAH, OXKULAeMbIe Pe3yIbTaThl
oT obyueHUsA. JlaHHBIN pasges TaKKe BKJIIOUYaeT B ce0s
MaTepHuajbl O BHIIIOJHEHHBIX IPOEKTAX II0 YUYEOHBIM
OUCITUILINHAM, CIINCOK OCBOEHHBIX IIPOTrPAMM JOIIOJIHH-
TEJIbHON KBaJIU(PUKAIINY U IT00e]l B KOHKypCax.

3.4.3. MoaTBepaeHNe [JOCTKEHNA

Paznes, B KoTopoM pasmeramTcsa CKAaHUPOBAHHBIE
IOKYMEHTBI, IIOATBEPIKAAIOIINEe JOCTUIKEeHUA (SUILIIOM
faxaJsiaBpa/cIeIuajnucTa, IPUJoKeHe K JUIJIOMY;
cepTu(UKATHI, YAOCTOBEPEHUA 00 OCBOEHUY IIPOTPaMM
IOIIOJHUTEIbHON KBAJTUPUKAIINN).

JIOKyMEeHTHI, TOATBEPIKJAIOIIIE JOCTUIKEHN A, OXBa-
TBHIBAIOT PA3JINYHBIE C(DEPHI IeATEILHOCTU MaruCTPaHTa,
a UMEHHO:

e mpodeccCHOHAJbHYIO (CKAHUPOBAHHBIE JOKYMEH-

TBI, IOATBEPIKAAIOIIINE YCIIEXU B IIPOGECCUOHAIIB-
HOIi IeATEJILHOCTU: TPaMOThI, CEPTUMUKATHI, Y10~
CTOBepeHUsd, 06JaroJapcTBEHHbIE ITNChMa, NWHBIE
MaTepuasbl, a TaKyKe MeTOAUuYecKe PaspaboTKu,
WCI0JIb3yeMbIe MaruCTPaHTOM B IIeAarornYecKOoi
IesATeJILHOCTH);

e HayuHYIO (Te3UChl HAYUYHBIX NMYyOJUKAIUNA, IO~
KJaAbl Ha HAYYHO-TIPAKTUUYECKUX CeMHUHapax
U KOH(pEepeHIUAX, CTaTbu B COOPHUKAX KOoH(pepeH-
1uii, BECTHUKAX, TPOheCCUOHATbHBIX JKypHAJIaX,
CKaHUPOBAaHHBIE CePTUPUKATHI, JUILJIOMBI, IO~
TBePIKIAOIVE JOCTUKEHUS B HAyYHOU IeATeb-
HOCTH);

e 00LIeCTBEHHYIO (CKaHUPOBaHHBbIE JOKYMEHTHI,
MOATBEPIKAAIOIEe yCIIeXUW B OOIIeCTBEHHON
IeATeJIbHOCTU: TPAMOTHI, CePTUMUKATHI, YA 0-
CTOBepeHU:A, 0JaroflapCcTBEHHbIE ITMChMa, NHbIE
MaTepHuasbl, JOKYMEHTHI, IIOATBEPIKIAIOIIE BO-
JIOHTEPCKYIO IeATEIHLHOCTh, JOCTUKEHUA B 00IIIe-
CTBEHHOH JKM3HU MHCTUTYTA, YHUBEPCUTETA,
ropojia, CTpaHbI).

3.4.4.NpakKTnKa

Paspges comep:XUT mporpaMMBbI IIPAKTUK, THANBULY -
aJbHBLINA JHEBHUK MPAKTUKN, MaTPUILI KOMIETEHI[UHI
UT. O

3.4.5. Pepnekcus

Pasgesn comepKuT MaTepuasbl IO caMOaHAJIU3y
JIMYHOCTHBIX PECYPCOB M IMPOOJEMHBIM 30HAM O0yUa-
IOIIMXCSA: OMMCAHNE IeJIeM M OKUIAHUNA OT O0yUYeHMsT
B MarucTpaTrype, JUYHOCTHBIX U KapbEePHBIX IJIAHOB,
TaJIbHEHIIINX 00pasoBaTeIbHBIX IIJIAHOB.

B saexTpoHHOM MOPTQOJNO B KOPIIOPATUBHOM
cepBuce «Moit COY » cTymneHTHI padMeniaioT nuHpopMa-
IIUIO0 O CBOUX 3HAUWMBIX JOCTUIKEHUSIX B PA3JIUUHBIX
BUIAX NesATeJIbHOCTHU 3a BeCh Iepuoj o0yUyeHUs B Ma-
rucTpaType, peleHsu, OTUYETHI O MPAKTUKE U OT3bIBBI
npenogaBaTeyied U KypaTOPOB C MeCTa IPaKTUKU.
ITepes IpaKTUKOMW MarucTpaHTaM IPENOCTABIAIOTCSA
KPUTEPUU OI€eHUBAHUA MaTEpPUAJIOB, pa3MeIllaeMbIX
B paspeiie «IIpakTuka» 3JI€KTPOHHOTO MOPTOHOIIHNO
MarucTpaHTa.
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4. Pe3ynbratbl nccneaoBaHnsa
Ncnonb3oBaHUA TeXHoNorum e-noprponno
B Cnbupckom ¢pepepanbHOM yHUBepcuTeTe

C TOUKHY 3PEHU aBTOPOB UCCIELOBAHNSA, KOMILIEKC-
HOe€ OIleHMBaHVe KOMIIETEHIINH JOJIKHO BKJIIOYATE B ce0sI
BHEIITHIOIO 1 BHYTPEHHIOIO OIleHKH, TO €CTh DKCIIEPTHYIO
u camMooIleHKy. HeoOxomumoe ycioBre 00beKTUBHOCTI
IPopeCcCuoOHaTBLHON CAMOOIEHKY MaruCTPAaHTOB — KC-
MOJIb30BAHME IICUXOJOTUUYECKUX METOIUK, KOTOPHIE
MO3BOJIAIOT HanboJjee JOCTOBEPHO MHTEPIPETUPOBATD
HOoJydYeHHEIe B XO/e MCCIeJOBAHUS Pe3yILTATELI 110
camoorieuke YK, OIIK u ITK. B mamem ucciiegoBanuu
3JIEKTPOHHBIH ITOPTQOJIHO UCIIOIb3YeTCA KaK KOMILIEKC-
HOE CPEICTBO OIeHUBAHUA YHUBEPCAJIbHBIX, OOIIEIIPO-
deccruoHATBHBIX U TPO(hecCOHATbHBIX KOMIIETEHITUI,

KOTOPBIE CJOIKHO OI[EHUTH TOJIBKO C IIOMOIIIHIO TPATUI-
OHHBIX IIPOIEAYP U MaTePUAJIOB, NCIIOJIb3YEMBIX B X0/€
TOCyZlapCTBEHHOI UTOTOBOY aTTECTAIIUY MATUCTPAHTOB.

IIpeacraBum TpeboBaHUA K e-TOPTGHOJSINO Marm-
cTpaHTa B COOTBeTCTBUU ¢ mporpammoii ['MMA mampas-
JeHusA moAroToBKU «Ilemaroruueckoe o6pasoBaHUE»,
CIIOCOOCTBYIOIIIVE OIEeHUBAHUIO YPOBHA PA3BUTUA KOM-
nereHIui (Tabu. 1).

B poniecce nusyuenusa qucuninusel « E-moprdoano
B IIpe3eHTAIlUU U NPUSHAHUU JOCTHUIKEHUN» ObLiIa
IpoBeJieHA CaMOOIleHKAa YHUBEPCAJbHBIX, OOIIENIPO-
eccroHAJIBHBIX U MMPO(PecCuOHATbHBIX KOMIETEHI[UH,
KOTOpbIe BIIOCJIEACTBUM OIleHUBaOTCA U B xome I'MMA.
Hia camoornienku YK, OIIK u ITK Hamu 6111 paspabo-
TaHbl YPOBHU PAa3BUTUSA KOMIETEHI[UI B COOTBETCTBUU
¢ rakcoHomue# Biyma.

Tab6auya 1 / Table 1
Tpe6oBaHuA K e-nopT$honno marucTpaHTa AnA rocyfapcTBEHHON NTOroBO aTTecTaLum
Requirements for the e-portfolio of a Masters' student for the State Final Examination

Ne
n/m Komnerernnun TpeboBanuda kK e-mopTd om0
1 VK-6. CriocobGeH onpeznensaTs U peanusdoBbiBaTh npu- | Cocrout us apredakToB, JeMOHCTPUPYIOIINX CIIOCOOHOCTD
OpHUTETHI COGCTBEHHON [eATEeIHHOCTU U CIOCOOBI €e | K caM0ooOpasoBaHWIO, BULEHUIO COOCTBEHHBIX IIPOdeccuo-
COBEPIIIEHCTBOBAHUS HA OCHOBE CAMOOIIEHKN HaJbHBIX MEPCIEKTUB U MOCTPOEHUIO Kapbephbl, a TaKiKe
COZEeP:KUT Harpaasl 3a pesyabrarsl HUP
2 OITK-1. Cmoco6eH OCYIIeCTBIIATh U ONTUMU3UPOBATE | CIayKuT pecypcHO-UH(MOPMAIIMOHHON 0a30M AJIA OCYIIIECT-
npodecCcroHAIbHYIO eATeIbHOCTh B COOTBETCTBUYU | BJIEHUSA MPAKTUYECKOU IeATEIHHOCTH
C HOpPMAaTUBHO-IIPABOBBIMU aKTaMu B cepe oOpasoBa-
HUA 1 HOpMaMu IpodeCCUOHATBHOMN 3TUKH
3 OIIK-2. CocobGeH MPOeKTUPOBATL OCHOBHEBIE U M0- | Comep:kuT myOauKaIMy Pa3HOro XapaKrepa:
IIOJIHUTEJIbHBIE 00pa3oBaTeJbHbIE IPOTPAMMEBL 1 Pa3- | ® Hay4HbIe (CTaTby, MOHOrpa(dUM, TE3UCHI JOKIATOB);
pabarsiBaTh HAYYHO-METOAUUYECKOe OofeclieueHre ux | o yueOHBIE;
peanusanuu ® METOJUYECKUE;
e nH(GOPMAIMOHHBIE;
a TaKsKe JOKYMEHTHI, ITIOATBEPIKJAIOIIIE YIACTIE B HAYUHO-
HMCCJIE[OBATEIbCKUX IIPOEKTAX
4 OIIK-7. CriocobeH mIaHUPOBATH M OPraHm30BbIBATL | COMEPIKUT OTUETHBIE MaTepuabl MPAKTUKN, KOTOPbIE
B3aMMOJIEMICTBE YUACTHUKOB 00pa30BaTEJbHBIX OT- | OTPAKAIOT CHeU(PUKY B3aUMOJENCTBUS C YUYACTHUKAMU
HOIIIEH U 00pa3o0BaTEIILHOTO IIPOIECCA U COIIUATbHBIMYU ITIapTHEPAMU
IIPU PeIIeHNHU 3a/jau NUCCIeJOBAHUSA U OINCHIBAIOT PYKOBO-
nsAamre GYHKIUU CaMOT0 MarucTPaHTa IIPU IIPOBEIeHUN
9KCIePUMEHTATIbHOUN PaboThI
5 ITK-1. CoocobeH IpuMeHATHL COBPeMEeHHbIe MeTOAUKY | Briaouaer B cebs1 paspaboTaHHBIE W MCIIOJb30BaHHBIE
¥ TEeXHOJIOTUY IIPeNofaBaHusA YUueOHBIX KYPCOB, AUC- | METOAWKU OPraHU3aIuy 00pasoBaTEIbHOMN AeATeIbHOCTH
munianH (MoAyJieil) mo mporpaMMaM O0akKajiaBpuaTa, | U aHAJIU3a ee Pe3yJIbTaTUBHOCTHU, JUATHOCTUKU U OI[EHU-
CIIeIaJINTeTa, MaTUCTPATYPHI U (MJIN) JOIOJHUTEIb- | BaHUS KauecTBa 00pa3oBaTeJIbHOTO IIPOIecca
HOTO ITpodeccrmoHasbHOr0 oopasosanusa (JIIIIT).
ITK-5. T'oToB K paspaboTKe HAyYHO-METOINYECKOTO
ofecrieueHU s peaIns3auy KyPUPYeMbIX YUeOHBIX Ky P-
COB, IUCHIUILINH (MOAYJIeit) mporpaMM 6axkaJjiaBpuara,
crenuagnTera, MaructTpatypsl u (uaum) [IITT1
6 ITK-3. CrrocobGeH pyKOBOAUTE HAYUHO-UccaeqoBaTeb- | Comep:kut otueTsl mo HUP, neMoHCTpUPYIOIie OCO3HAH-
CKOIi, IPOEKTHOM, yueOHO-TPpo(heCcCUOHAILHOM U MHOM | HOCTH IIPY TPOBEAEeHUHU NCCJIeI0BATEeIbCKOM PAa0OTHI, CIIOCO0-
IeATeJbHOCTHIO 00YUAIOIUXCA IO IIporpaMMaM 0aKka- | HOCTh IPUBJIEKATH K HEll KOJLJIET U O0yUarOIIIUXCSA
JaBpuara, CleruajanTeTa, Maructparypsl u (nan) JIIITT
7 ITK-6. I'oToB uccienoBaThb, OPraHM30BHIBATDL U Olle- | COLep)KUT OTUETHBIE MaTepUAaJbl IPAKTUKM, IIOKa3bI-
HUBAaTh YIIPABJIEHUYECKUN IIPOIIECC C UCIIOJb30BAHNEM | BaIOI[Ve BJIafleHUe NMpueMaMU U3ydYeHUsl, OPraHus3aluu
VHHOBAIMOHHBIX TEXHOJIOTUN MeHeIKMeHTa U oIleHuBaHUA 3(PPEKTUBHOCTU yIIPAaBJIEHUYECKOT'0 IIPOIlecca
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KoncmpykmueéHnbsLil ypogeHs (cunmes, cyxrcoernue ).
CTymeHT BJyIaJleeT METOLaMU, CIIOCO0aMU U IIpreMaMu
npodeccuoHANIbHON NeATEeJTbHOCTH IJis PelIeHus He-
CTaHAAPTHBIX IearornYecKux 3a4au U TOTOB CAMOCTO-
ATEeJHHO HAXOAUTH HOBbIE HETPAJAUIINOHHBIE PEIIeHUA
(5 6annos).

IIpodyxmuenulil yposerdv (npumeHeHue, AHALUS ).
CrynmeHT neMoHCcTpUpyeT podeccroHalbHbIE KOMIIE-
TEHIIUU, BJIaJleeT MEeTOJaMu, CIIOcO0aMu U IIpueMaMu
npodeccuoHaIbHON AeATEeIbHOCTU, YMEET HAXOIUTh
IPOAYKTUBHBIE PEIIEHUsI OCHOBHBIX MENarormuyecKmx
sazmau (4 6anna).

PenpodykmueHtbLil ypogeHs (3HAHUE, NOHUMAHUE ).
CTymeHT IeMOHCTPUDPYET OTAEJIbHBIE dJIeMeHTHI Ipodec-
CHOHAJLHBIX KOMIIETEHINH, 3HAET OCHOBHBIE METOIHI,
CIIOCOOBI 1 IIPHEeMbI IPO(PECCUOHAILHOM AeATeIbHOCTH,
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yMeeT HaXOQUTh PeIleHNs OCHOBHBIX MeJarornyecKmux
3a7jau IPU HAJUUYUU 3aJaHHBIX TUIIOBBIX yCJI0BUI (3
oanna).

ChopMUpPOBAHHOCTh KOMIIETEHIIUI He OTpaskeHa
MaTepuaJgamu e-moprdoano — 2 6anna.

PesynbTraThl camMOOIlleHKN YPOBHA pa3Butusa YK,
OIIK u IIK maructpanToB 1 1 2 KypcoB HanpaBJIEeHUS
nonroroBku «Ilegarorunueckoe o6pasoBaHue» C UCIOJIb-
30BaHHEM MAaTepPUAJIOB e-IOPTHOSINO IpeCcTaBIEHBI
B Tabsuiie 2.

Amnanns pesybTaTOB UCCJIEN0BaHUA TIOKA3BIBAET 3a-
HUKEHHYIO CAMOOIIEHKY YPOBHSA Pa3BUTUA KOMIIETEHITMI
Y MarvucTpaHTOB BTOPOTO Kypca II0 CPAaBHEHUIO C BKC-
mepTHOH oreHKol B xoae I'MA (cp. «KOHCTPYKTUBHBINA
YPOBeHb» B TabauIax 2, 3). O0bsACHUTH TAKOE PACX 0K/ Ie-
HUE Pe3yJIbTaTOB MOYKHO TEM, UTO MEKAY CAMOOIEHKOMN
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Tab6nuya 2 / Table 2

Pe3ynb'ra1'b| npod)eccwouanbuofil CaMOOLUEeHKN MarncTpaHToB

The results of professional self-assessment of Masters' students

CaMOO0IleHKAa YPOBHSA KOMIIETEHIUM, Yo CaMoOO0IleHKa YPOBHA KOMIIeTeHIUM, Yo
Ne 1 xypc 2 Kypc
/1'1 Komnerenmun
= Koncrpyk- | Ilpomyk- | Pempoayk- | Her mate- | Kormerpyk- | Ilpoayk- | Pempomyk- | Her mate-
TUBHBIT TUBHBIT TUBHBIN pHUajoB TUBHBIT TUBHBIT TUBHBIT pHUajoB
1 VK-6 35 40 20 5 67,5 27,5 5 0
2 OIIK-1 30 45 15 10 62,5 22,5 12,5 2,5
3 OIIK-2 12,5 47,5 17,5 22,5 32,5 62,5 5 0
4 OIIK-7 47,5 30 22,5 0 60 27,5 10 2,5
5 IIK-1 12,5 27,5 47,5 12,5 30 42,5 22,5 5
6 IIK-3 12,5 20 50 17,5 35 27,5 27,5 10

Ta6auua 3 / Table 3

PesynbraTbl BHelLHe (3KCNePTHOI) OLeHKIN YPOBHA pasBUTUA NpodeccnoHanbHbIX KOMNEeTeHLUI MarncTpaHToB
HanpaBneHus noarotoBku «Megarornyeckoe o6pasoBaHMe» Ha OCHOBE MaTepuanoB NOPTHONNO B COOTBETCTBMN
c Tpe6oBaHuamu r’MA

The results of Master's students' of Pedagogical Education external (expert) assessment of the level of professional
competencies development using portfolio materials in accordance with the requirements of the State Final
Examination

Ne Onenka ypoeua passutus ¥ K, OIIK u IIK ma TUA, %
Komnerenmnuum

o/o KoHCTPpYKTUBHBII ITpoayKTUBHBINI PenpoagykTusHbiil | OTCyTCTBHE MAaTepPUAJIOB MOPTHOIIIO
1 YK-6 87 6,5 6,5 0
2 OIIK-1 87 3,25 9,75 0
3 OIIR-2 71 3,25 22,5 3,25
4 OIIK-7 87 6,5 0 6,5
5 IIK-1 90,25 0 6,5 3,25
6 ITK-3 87 3,25 6,5 3,25
7 IIK-5 90,25 0 6,5 3,25
8 IIK-6 90,25 0 9,75 0
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KOMIIETEHIINII B paMKaxX AUCHUILINHGBI « E-moprdosmro
B IIPEe3eHTAI[UU U IPU3HAHUU JOCTUIKEHUN» U OIeHKOI
B xonme 'MMA mpoxomut 60JbIII0i BpeMeHHOIT nepuos, (6
MecCsIleB), B TeUeH1e KOTOPOr'0 MaruCTPaHThl HaKaTlJIn-
BalOT MaTepPUaJbl B PA3JIUYHBIX BUIaX NeSATEeIbLHOCTH,
TOATBePsKIa0Ie IUHAMUKY UX TPo(ecCuOHATILHOTO
pasBuTuA. PasBUTHUIO KOMIIETEHIINH Y MAaTUCTPAHTOB CIIO-
COOCTBYIOT ITeJIeTIoJIaratye U IJIaHNPOBaHe Pe3yJIbTaTOB
HaYy4YHOII, yueOHO, TpodheCCHOHATBLHOMN U APYTUX BUIOB
IeATeILHOCTHU B IEPUO U3YUEHU I JaHHON UCITUTLINHbI.

ITpu 5TOM KOJIMUYECTBO MAaruCTPAHTOB, OI[EHUBIIIUX
YPOBEHDb PA3BUTUA KOMIETEHIINI Ha IPOAYKTUBHOM
YPOBHE, CHHIKAETCS K IIePUOAY HPOXOXKIEHUA I'OCy-
IapCTBEHHOM MTOrOBOU arTecranuu. Takum odopasom,
MarvucTPaHTHI, OIEHUBIINE CBOM YPOBEHb PA3BUTUSA
KOMIIETEHITUYA Ha MPOAYKTUBHOM yPOBHE B IIpOIlecce
U3YUYEeHUS TUCITUILINHBI, K Iepuoay npoxo:xaenus [ TTA
UMEIOT y)Ke KOHCTPYKTUBHBIA YPOBEHL PAa3BUTHUSA IIO
KaKIO M3 IpeICTaBJIeHHBIX KOMIIETEeHIIUH.

PesynbraThl 9KCIIEPTHO OIIEHKY TOPT(OJINO Maru-
CTpaHTa HAIIPaBJEeHUS MOATOTOBKU «Ilemarormueckoe
oOpasoBaHMe» BCOOTBETCTBUU C TpeboBaHmaAMY 1iid [TTA
mpeacTaBJieHbI B TabauIe 3.

5. 3aknyeHue

B Hacrosimiee BpemMa B G0JbINKHCTBE By30B Poc-
cuiickoint Pemepanuu OCHOBHOM (popMOI aTTecTarmum
BBINYCKHUKOB OCTAIOTCA TPAAUIMOHHBIN 9K3aMeH,
TeCTHI U Iefaroruvyeckue Keiicbl. [laHHbIe OIleHOUHBIE
UHCTPYMEHTHI OPUEHTUPOBAHLI IIPEUMYIIIeCTBEHHO Ha
BBISIBJIEHIE YPOBHS 3HAHUI CTYJEHTOB 1 HE CIIOCOOCTBY-
10T KOMIIJIEKCHOH OIlleHKe c(hOPMUPOBAHHOCTHU IIpodec-
CHUOHAJIbHBIX KoMmneTeuuii. Takum o6pasom, mpodiaema
VICIIOJIB3OBAHUA KOMILJIEKCHBIX METOJUK OI[eHWBAHUS
npodeccnoOHAIBHBIX KOMIIETEHIINI BHITYCKHUKOB IIe-
IarormuecKUX BY30B SIBJIAETCS aKTYaJIbHOM.

B coBpemenHOM 00pazoBaTeIbHOM HPOCTPAHCTBE
CIIOCOOHOCTH K ped)IeKCuM’ U aJeKBaTHON caMOOIleHKe
npuobpeTaeT 0co0yI0 3HAUNMOCTE B IPO(EeCcCUOHATBEHOM
pPasBUTUU IIearora.

B nmammoii craThe aBTOpaMU IpPEACTABJIEH OOUH U3
BO3MOJKHBIX ITIOJAXOI0B PEIIeHUA ONTMCAHHBIX TPO6GIeM:
UCTIONb306AHUE MEXHOJL0ZUL e-Nopm@oauo0, Komopas
cnocobcmeyem 6cecmopoHHell OueHKe YpPOoB8Hs Pa3-
sumus npoQeccuorHalbHblX KOMNnemeHyuili 6yoyuux
nedazozo6 (Mmazucmpanmos ), a marice Yopmuposaniio
HAB8bLKO8 pehileKCuUl U CAMOOUCHKU.

B crarbe mipeacTaBiieHbl Pe3yIbTAThHI MHOT'OJIETHETO
WCCJIeNOBAHUSA 110 HCIOJb30BAHUIO TEXHOJOIUU dJICK-
TPOHHOT'0 HOPT(OJINO IIPU IOATOTOBKE MaruCTPAHTOB
"Hamnpasienus «Ilegarormueckoe o6pasoBaHUe» W DKC-
epUMeHTa 110 Peajin3anuy JUCTUILINHEI « K-topTdostmro
B IIPe3eHTAIU ¥ TPU3HAHUU JOCTUIKEHUU » .

5.1. CopepxaHue gucyunnuHbi <E-noprdponmno
B Npe3eHTauum u NpusHaHuM JOCTKEeHNI»

Jlyis peanus3anuy OCHOBHBIX 3a/1a4 U3YUEeHUS 9TOHU
OUCIIUIIJINHBI, & UMEeHHO HCIOJIb30BAHUSA BO3MOK-
HOcTell e-topTdOosMo B 06JIaCTH OIeHUBAHUA KOMIIE-

TEHI[UI, PA3BUTUS HABBIKOB CAMOOIIeHUBAHUA U ped-
JeKcuu, pazpaboTano COOTBETCTBYIOIIEE CoepKaHmIe,
KOTOpO€ IPEeACTABIEHO JCeKYUOHHbLM MAMEPUALOM.
B sseKTpoHHBIN 00yUYaloOniuii Kypc, C UCIOJb30BaHNU-
eM KOTODPOTO pPeayjn3dyeTcs NUCIUIJINHA, BKJIIOUEHBI
OHJAUH-Mecmb. IO CAMOOIEHKE IJIA BbIABIEHUSA
YPOBHSA Pa3BUTHUSA COIUATBHBIX,, JUYHOCTHBIX , METO/I0-
JIOTUYECKUX, U(PPOBLIX KOMIIETEHIIUN U NPOZPAMMA
00yueHus, TO3BOJIAIONIAA JIAHUPOBATL PA3BUTHE Pa3-
JUYHBIX HABBIKOB.

CopmepskaHue AUCIUIIJINHBI IIPEACTABIEHO TaKiKe
npaxkmuiyeckumu 3a0aGHUAMU, OCHOBAaHHBIMU Ha HC-
MOJb30BAHUU MPOEKTUBHBIX METOAUK CaAMOOIIEHKH,
MEeTOAMK II0 CAaMOPa3BUTHIO U pediekcuu (IPOeKTUBHAS
MeToauKa « HesarmosmHeHHBINA COCYT» , METOOUKA II0 CAMO-
passutuio « Koseco sxkusum» Ilosma [»x. Matiepa, meTomu-
ka «Conmanwsabril aroMm» SIko6a JleBu MopeHo), MeToOB
usmepenud komnerennuii (VPL u STARR u ap.)

B iporiecce usyueHus AUCIHUILINHBI « E-topTdoamno
B Ipe3eHTaIlluyd U MPUBHAHUU JOCTUKEHUH» y Maru-
CTPAHTOB II€PBOTO W BTOPOTO KYPCOB IIPOBOAMUJIACH
caMOOIlleHKa YPOBHS Pa3BUTUSA YHUBEPCAJIBHBIX, 00IIe-
npodecCroHaIbHBIX U ITPO(PECCUOHANBHBIX KOMIIETEH-
Ui, KOTOPBIEe BIIOCJIECTBUYU OIEHUBAIOTCA U B XOJ€e
THA.

Hs camoonienku YK, OIIK u ITK aBTopamu cTaTbu
OblIM paspaboTaHbl YPOBHU PA3BUTUSA KOMIIETEHIIUIT
B COOTBETCTBUHU C TAKCOHOMUeH Biyma (KOHCTPYKTUB-
HBIH, IPOAYKTUBHBIA 1 PEIPOAYKTUBHBIN YPOBHU).

Amnanus pesyabraToB camooreiku YK, OIIK u ITK
MAaTHUCTPAHTOB IIO3BOJIUJI IOHATH CJIELYIOIee:

1. ITo BceM mpeACTaBJIIEHHBIM KOMIIETEHITUAM I10-
KasaTeJiu 110 KOHCTPYKTUBHOMY YPOBHIO §¥ Maru-
CTPAHTOB BTOPOTO Kypca BBIIIE, UeM Y IIEePBOTO
(mo nmpoxyKkTuBHOMY ypoBHIO BhImie no OIIK-2,
IIK-1, IIK-3). 9To 00BbsAcCHAETCS HAKOIJIeHUEM
MaTepUuaioB, AeMOHCTPUPYIOIIUX AOCTUKEHUS
W pasBUTHE CTYAEHTOB B PasJWUHBIX BHAAAX Jie-
ATEJbHOCTH, U BKJIOUEHNUEM dTUX MATEPUATIOB
B UHAWBUAYAJbHBIE e-TTI0PT(OJIHO.

2. Y BTOpPOTO Kypca II0 CPAaBHEHUIO C IIEPBLIM CHU-
JKAIOTCA IOKA3aTesn II0 BCEM 0€3 MCKJIIIOUeHUA
KOMIIETEHIIUAM PENPOJYKTUBHOTO YPOBHA U IO
OTCYTCTBUIO MaTePUAJIOB ITOPTHOJINO, OTPAIKAIO-
muX cOOPMUPOBAHHOCTh KOMIIETEHITUH.

5.2. CpaBHeHMe pe3ynbTaTOB CAaMOOLIeHKI
KOMMeTeHLUMIA N pe3ynbTaToB SKCMEePTHOI OLLeHKN

CywecmasernHbLil pocm noka3ameJis o KOHCTPYK-
TUBHOMY YPOBHIO IO BCEM KOMIIETEHIIUAM U, KakK
cleICTBUe, CHUMKEHUE TOKa3aTe sl 0 IPOAYKTUBHOMY
yposHio Ha [TA.

CHuMceHus nokazameJas 10 PEIPOAYKTUBHOMY
ypoBHI0 o komuetennuam OIIK-1, OIIK-2, OIIK-7,
IIK-1, IIK-3 sa TUA.

Taxum o6pasom, IPOBeJeHHOE HCCJIeOBAHUE II0
MCIOJIb30BAHUIO 9JIEKTPOHHOT'O ITOPTHOJINO B Ie[aroru-
YeCKOUW MarucTparype AOKas3bIBaeT Pes3ybTATHBHOCTD
IAaHHOUM TEeXHOJOTUU IJIsA KOMILJIEKCHOTO OI[eHUBAHUS
YPOBHS PasBUTUSA YHUBEPCAJIbHBIX, 00IIerrpodeccro-
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HaJbHBIX U NPO(GeCCUOHAJTbHBIX KOMIIETEHIIUHA KaK
B IIpoIiecce 00yUeHUsI, TaK ¥ BO BpeMs I'OCyAapCTBEHHOM
UTOTOBOU aTTECTAI[UN.

E-mopTdoamo — cmocob HAKOILJIEHUA U JeMOHCTPa-
nuu 06pPas3soBaTEJIbHOTO U IIPOMECCUOHAIBLHOTO OIIBITA
MarmucTpPaHTOB, MHCTPYMEHT, IIPENCTABJAAIOIINNA pas-
paboTaHHBIe 3a IIepPUO 00yUeHUA apTeaKThl, KOTOPbIE
OTPAKAIOT JOCTUIKEHUS 00yUaIoIIUXCA B PA3JIUYHBIX
BUAAX NeATEeJbHOCTHU, PE3YJIbTAThI IIJIAHUPOBAHUA, 1€~
JeroJiaraHuA U caMopasBUTUA. MarucTpaHThl HallpaB-
JeHus moAroToBku «Ilemarormueckoe oOpasoBaHUeE»
VCIIOJIB3YIOT e-TIOPT(OoIMO A4 pedJeKCHHU pe3yIbTaTOB
CcoOCTBEHHOM 00pasoBaTeIbHON M MPO(ecCuoOHATbHOMR
IeATeJIbHOCTH, CAMOOIIEHKY U OIIeHKYU YPOBHA c(hpopMu-
POBAaHHOCTY KOMIIETEHITUA.

HNsyuaemble B paMKaxX JUCIIUILINHEI « E-topT@osimmo
B IIPE3€HTAIY U IPU3HAHUY JOCTUXKEHUN » METOAUKY
IO OIIEHMBAHUIO I CAMOOIIeHKe (JIEKITMOHHBIN MaTepuall,
OpaKkTUUYeCcKUe 3aJJaHuA, OHJANH-TECTHI 1 AP.) CII0CO00-
CTBYIOT Pa3BUTUIO HABBIKOB peieKcuu, IIpodeccuo-
HaJIbHOI U JIMYHOCTHOII CAaMOOIIeHKU, KOPPEKTUPOBKHU
U COBEPIIIEHCTBOBAHUIO ITPO(eCCUOHATBHBIX HABBIKOB.
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Annomayusn

ITpo6iema ysiBBUMOCTY HEHPOHHBIX CETEH yKe HeCKOJbKO JIeT ABJIAETCA IPeJMeTOM HAYUYHBIX MCCJIEeLOBAHUI 1 OKCIEPUMEHTOB.
CocrsasaTenbHble aTaKU — OLUH U3 CIIOCOOOB «00MaHyTh» HEWpOCEeTh, 3aCTaBUTh €€ IPUHUMATH OIINO0UYHbIE KJIaCCUMDUKAIMOHHBIE
permrenusa. Cama BO3MOYKHOCTD COCTA3aTeJIbHOM aTaKU KPOETCs B 0COOEHHOCTAX MAIIIMHHOTO O0yueHUs HelipoceTeii. B crarbe mokasaHo,
KaK CBOMCTBa HEMPOHHBIX CeTeil CTAHOBATCA UCTOYHUKOM IIPO0JIeM 1 OTPAHUUEHU T B UX UCIIOJIb30BaHUU. MaTepuasbl COOTBETCTBYIOIIIX
HMCCJIeJOBAHMIT aBTOPA JIETJIX B OCHOBY MacTep-KJjacca «CocTasaTesbHbIE aTaKU HAa HEHPOHHBIE CEeTU PACIIO3HABAHUS N300PaAKEHUN » .

B craTbe pescTaBiIeHbl yIeOHO-METOANYECKIIe MaTePUAIBI MacTep-KIacca: TeOPeTUIeCKIe OCHOBEI BaHATH S, IPAKTUIECKIE MaTe-
puass! (B 4aCTHOCTH, OIIMCaHa aTaKa Ha OQUH HEWPOH, PACCMOTPEH MeToJ OBICTPOTO 3HaKa rpaJueHTa IJisd aTaKu Ha HeIPOHHYIO CeTh),
IpUMEpPHI SKCIEPUMEHTOB U PACUYETOB (aBTOD MCIOJb3yeT cBepTOUHyIo ceTb VGG, 6ubiunoreku Torch u CleverHans), a Taxk:ke Habop
TUIOBBIX OITNOOK 00yUAIOMINXCA U IOSICHEHU [Tefarora, yCTpansiolre 9Ty omubku. Kpome Toro, B cTaThe IPUBELEH PE3yIbTAaT dKC-
IepUMeHTa, a [0 YKa3aHHBIM CChLIKAM JOCTYIIHEI €TI0 IOJIHBIN KO U IPUMeDHI aIrpodan MaTepraioB MacTep-Kiacca.

MacTrep-kiacc mpegHasHAUEH KaK AJIA CTYJEHTOB, TAK U AJIA CTAPIINX MIKOJIbHUKOB, N3YUYNBIIINX OCHOBEI HEPOHHBIX CeTeH 1 SI3BIK
Python, a TakKe MOKeT IPeACTABIATh IPAKTUUECKUN NHTEepeC IJid yunTeaeil nuGopMaTuKu, paspaboTUNKOB KYPCOB 10 MAIIIUHHOMY
00y4eHNIO U NCKYCCTBEHHOMY MHTEJLIIEKTY U IIPerogaBaTeseil By30B.

KnrouesvLe cnosa: HeIPOHHAS CeTh, COCTs3aTeIbHAS aTaKa, MeTOZ OBICTPOTO 3HAKA IPAMEeHTa, TUIlepIapaMeTphI aTaky, MacTep-
KJacc.
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EDUCATIONAL AND METHODOLOGICAL MATERIALS
OF THE MASTER CLASS "ADVERSARIAL ATTACKS
ON IMAGE RECOGNITION NEURAL NETWORKS"
FOR STUDENTS AND SCHOOLCHILDREN
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Abstract

The problem of neural network vulnerability has been the subject of scientific research and experiments for several years.
Adversarial attacks are one of the ways to “trick” a neural network, to force it to make incorrect classification decisions. The very
possibility of adversarial attack lies in the peculiarities of machine learning of neural networks. The article shows how the properties
of neural networks become a source of problems and limitations in their use. The materials of the corresponding researches of the
author were used as a basis for the master class “Adversarial attacks on image recognition neural networks”.
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The article presents the educational materials of the master class: the theoretical background of the class, practical materials (in
particular, the attack on a single neuron is described, the fast gradient sign method for attacking a neural network is considered),
examples of experiments and calculations (the author uses the convolutional network VGG, Torch and CleverHans libraries), as well as a
set of typical errors of students and the teacher’s explanations of how to eliminate these errors. In addition, the result of the experiment
is given in the article, and its full code and examples of approbation of the master class materials are available at the above links.

The master class is intended for both high school and university students who have learned the basics of neural networks and the
Python language, and can also be of practical interest to computer science teachers, to developers of courses on machine learning and

artificial intelligence as well as to university teachers.

Keywords: neural network, adversarial attack, fast gradient sign method, hyperparameters of attack, master class.
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1. BBepgeHme

O6J1acTh HCCaeNOBaHUSA HEMPOHHBIX CETeH M UX Ma-
IIUHHOTO O0yUYeHUs CTPeMUTeIbHO MoJiogeer. To, uTo
paHbIlle CYUTATIOCH AOCTYIHBIM TOJBKO MATrUCTPaHTaM
W acIuupaHTaM, Tellepb MPernojaeTcss U ITKOJbHUKAM.
IToaBunuch MHOTOUMCIIEHHBIE KypchI [ 1], copeBHOBaHM A,
XaKaTOHBI 10 MAIITUHHOMY O0YYEHH0, OPUEHTHPOBAHHBIE
Ha CTapIINX ITKOJbHUKOB 1 MJIAAIINUX CTYAEHTOB, 1 110~
IOOHBIE MEPOIIPUATUA IOJIB3YIOTCA IITPOKUM CIIPOCOM.
OpHaKO MX OPraHU3aTOPHI IIPU ITIOCTAHOBKE 327124 YACTO
00XOJAT CTOPOHOI IPOOJIEMBI U JajKe YI'PO3bI, KOTOPbIE
BO3BHUKAIOT ITPU MCIIOJIb3OBAHNY HETPOHHBIX CETEM.

Heiiponuslie ceTu cCIOCOOHBI JIYUYIlle UeJIOBEKa pe-
maTh MHOYKECTBO CJIOXKHBIX 3azmadu. HelipouHbIE ceTu
YMeIOT PAaCIIO3HABATH U CO3[aBAThH M300pakeHms!,
nucath My3bIKY [2]  cTuxu [3], cuHTe3UpPOBaTH I'0OJI0C
[4], urpats B urps! [5] 1 MmHOTOE Ipyroe. Kasamock Obl,
MCKYCCTBEHHO CO3/JaH ITOJHOIEHHBIN MHTEJJIEKT, KOTO-
PBIi MOJKET MOJTHOCTHIO 3aMEeHUTH UejioBeKa (Kak B (hau-
TacTuuecKux puabmax). OMHAKO 9TO He TaK: HEeMPOHHbIE
CeTH «IyMaioT» He TakK, KaK 4eJoBeK. VI B HEKOTOPBIX
CUTYyaIluAX, KOTla YeJOBEeK JIETKO HaXOAUT pellleHue,
HeUpOHHAadA CeThb oIubaeTcs, Kak ObI CJIOMKHO HaIlCaHa
oHa HU OnLia. BoJsiee TOro, GOJIBIIMHCTBO HEHPOHHBIX
ceTeill OUeHb JIETKO 00MaHyTh [6].

BosmoxkHOCTHL TaKOTO OOMaHa, MJIM aTaKW Ha
HEUPOHHYIO Ce€Th, IIPEACTABIAET OUEHb CEPHE3HYIO
omacHOCTb. IIpencTaBbTe: eneT aBTOMOOUIIb, KOTOPBIHA
CaMOCTOATEJIbHO PACIIO3HAET JOPOYKHBIE 3HAKH, a 3JI0-
YMBINIJIEHHUK HaKJIENJI Ha 3HAK MaJIEHbKYIO 3aILJIaTKY,
¥ HelipOHHAsA CETh aBTOMOOMJISA ITPU Paciin@poBKe 3HAKA
omubaercs. PesysibraT — aBapud.

CeromHs CyIliecTByeT MHOTO TUIIOB aTaK Ha Heli-
pouHbIE ceTu. Bece ceTu ysA3BUMBI epe; HUMHU B 6OJIb-
mie#l niu MeHbInel crenenu [7]. Hanpumep, aTraka Ha
CHCTEeMBbI pacIlio3HaBaHUA M300PaKeHUN 3aKJII0UaeTCs
B CJeAyIOIeM: HeMHOTO U3MeHss BXOJHOe n300paske-
HUe, MOKHO 3aCTaBUTh HEPOHHYIO CeTh HEBEPHO pac-
TO3HaBaTh ero (OTHOCUTH K JIOXKHOMY KJIaccy).

Ha mam B3rysam, HeZOCTaATOYHO PACCKA3BIBATD O JO-
CTHMKEHUSAX HEMPOHHBIX CETEMH, XOTsI OHU AeHCTBUTEIbHO
OoueHb 3HauUTeIbHBI. Heo60X0AMMO IOCTOAHHO yKa3bI-
BaTh HA OTPAHUUYEHHOCTH UX BO3MOKHOcTei. C sTOM

1

Roose K. An A.l.-generated picture won an art prize. Artists
aren’t happy. The New York Times. Sept. 2, 2022. https://
www.nytimes.com/2022/09/02/technology/ai-artificial-
intelligence-artists.html

IeJb0 U OBLI co3maH mMacTep-kKJaace «CocTsasaTebHbIe
aTaku Ha HeHPOHHBIE CETU PaCIlO3HaBAHUA M300parke-
HHUI» — KaK JOIOJHeHM!Ee AJII KYPCOB II0 MAIlIMHHOMY
00y4YeHUIO U UICKYCCTBEHHOMY MHTEJLJIEKTY, II03BOJISIO-
mree 6oJiee TJIyOOKO ITIOHMMATD IPUHITAIIBI PAOOTHI Heli-
POHHBIX CeTel U aKTyaJIbHbIe IIPO0JIEeMBbI B 3TOM 00JI1aCTH.

Macrep-KJjace npeasHasHavyeH KakK JJsA CTYIEHTOB,
TaK W OJIA CTAaPLINX ITKOJbHUKOB, U3YUUBIINX A3BIK
Python 1 ocHOBEBI co3ganua 1 PYHKIITNOHUPOBAHU Heli-
POHHBIX ceTeli. [[719 0CBOEHU A €eT0 MaTePUAaJIOB TOCTATOU-
HO 3HAHUU MaTeMaTUKU U UHQOPMATUKU, TIOJTYUEHHBIX
B CpeIHe ITKoJIe (B YaCTHOCTH,, HEOOXOIMMO BJIAIETh I10-
HATHEM «IIPOU3BOAHAA» ). VI310/KeH1e BeIeTCA ITPOCTHIM
SIBBIKOM, 6€3 CJI0KHBIX MaTeMaTUYECKUX KOHCTPYKITII.

MacTep-KJjacc COAEePKUT TeOPeTUUYeCKUe U IpaK-
TUYECKUe MaTepHuasbl II0 TeMe COCTA3AaTeIbHBIX aTak,
KOTOPBIE JOCTYITHBI B UHTEPAKTUBHOI OHJIANH-CHCTEME
Google Colab Gecmmarao. MacTep-Kjaacc MOMKET IIpes-
CTaBJISATH IPAKTUUECKUI HHTEPeC IJIs yuuTeaei nugop-
MAaTHUKH, Pa3paboTYNKOB KYyPCOB 10 MAIIIMHHOMY 00yue-
HUIO M ICKYCCTBEHHOMY MHTEJIJIEKTY U ITpelioaBaTejeii
By30B. Ero moJIosKeHU s ¥ BBIBOJIBI ObIIN AITPOOHPOBAHBI
B MHOTOUYHMCJIEHHBIX Kypcax aBTopa.

MaTepuaibHYI0 OCHOBY MacTep-KJacca COCTaBIAIOT
a3bIK Python, nuaTepakTuBHAA cpefa paspaboTku Jupy-
ter Notebook (¢paiins: Tuma *.ipynb) u 6ubauorexku Qs
MaIIIHHOTO O0YUYeHUsI, B TOM YKCJIe:

e NumPy? — nsa paGoThI C MacCUBaAMU;

e Torch® — s paGoThI ¢ HEIIPOHHBIMU CETIMU;

e torchvision* — gy 06paGoTKY N306PAKEHNIT;

e CleverHans® — a4 npoBefeHus aTax.

O6saunas cpega st paborsl ¢ Kogom Google Co-
laboratory® mosBossier 3amyckaTs IpHUMepHI C JIIO00T0O
KOMIIbIOTEPa, UMEIOIIero JOCTYII B MHTEePHeT, 0e3 CIeIu-
aJIbHOU HacTpoiKu. CIIOKHOCTD IPUMEPOB momoOpaHa
TaK, 4TOObI OHU BBIMOJIHAJINCH OBICTPO, YTO JaeT BO3-
MOJKHOCTD IIPOBOJIUTE 9KCIIEPUMEHTEI HEIIOCPEICTBEHHO
Ha ypoOKe.

HiaurenbHOCTh MacTep-Kjaacca (6e3 yuera BBefe-
HUSA U CAMOCTOSTEIbHBLIX 9KCIIEPUMEHTOB) COCTABJISIET
2,5—3 yaca.

NumPy. https://numpy.org/

3 Torch. http://torch.ch/, http://pytorch.org/

Bubnuoreka torchvision. PyTorch. https://pytorch.org/
vision/stable/index.html

Ucxopusrii kox CleverHans: https://github.com/cleverhans-
lab/cleverhans

Google Colaboratory. https://colab.research.google.com/
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2, TeopeTnyeckmne oCHOBbl MacTep-Knacca:
HEeMPOHHbDbIE CeTV N 0COBEHHOCTHN
nx obyueHns

Ilpeamonaraercsa, 4To cayIliaTeab mMeeT 0a30BbIe
IpeACTaBICHU O HeHPOHHBIX ceTAX. OIHaKO MBI KPaTKO
MOSsICHSIEM OCHOBHBIE MMOHATHUA, KOTOPbIE ITIOTPeOyI0oTCs
IJIA TocJieayrolneii paboTbl, U HaloMuHaeM 00 00s3a-
TeJILHBIX K OCBOEHUIO HccaenoBaHuax [8, 9, 10, 11].

HeiiponHas ceTb mpencTaBiasgeT cO00 BBIUMCIIU-
TEeJIbHYIO apXUTEKTYyPy, KOTOpas 3aHHMAaeTCs Ipeod-
pasoBaHUeM BXOJHBIX HAHHBLIX B BHIXOJHBIE HAaHHBIE
o 3aJaHHBIM IIpaBuaaM. HelipoHHAsA ceTh COCTOUT U3
CJI0€B, COEIUHEHHBIX MEKAY CO00M U BBIITOJHSIONIUX
mpeobpa3oBaHUA BXOJHOM nH(popmaiui. OCHOBHBIE CJIOU
UMeIOT ITapaMeTpPhbl, KOTOPbIe MOTYT OBITh N3MEHEHBI.
IIpu usMeHeHUY TaPAMETPOB U3MeHAeTCs (YacTo — Cy-
IIIeCTBEHHO) U Pe3yJILTAT IPeo0Pa30BaHUsA, KOTOPOE BhI-
TOJIHSET COOTBETCTBYIOIIUI CJI0M. S3HAUNT, MOYKHO TaK
moA0MpaTh IIapaMeTpPhI CJI0eB, UTOOLI ITpeobpasoBanue,
BBITIOJIHSEMOE CEThIO IeJINKOM, COOTBETCTBOBAJIO TPEOOo-
BaHUAM. ITO U €CTh ITPOIecc 00yUeH s HeHPOHHOI CeTH.

3amaua o0yueHUA HEMPOHHOM ceTu — 3aJlaTh TaKUe
mapaMeTphbI CJIOeB, YTOOBI BBIXOAHBIE TaHHbIe (BBIXOIbI)
HeHPOHHO CeTH B I[eJIOM IPU U3BECTHBIX BXOAHBIX JaH-
HBIX (BX0aX) ObLIM KaK MOXKHO OJIMIKE K TeM BbIX0IaM,
KOTOpbIe MBI XOTeJu ObI moJsiyuaThb. Mepa 6au30CTH
dopmyaupyerca B Buie PyHKIIUU OIMUOKY, U o0yue-
HUEe HeTPOHHOM CEeTH CBOAUTCSA K 3a/laue ONTUMUIAIUNA
(YHKIINM OIITIOKY 10 ITapaMeTpaM cJioeB. IIpakTuuecKu
BCe MeTOIbl O0YyUeHNsI OCHOBAHBI HA BBIUKCJIEHUN I'pa-
nueHTa (BeKTopa HPOU3BOLHBIX) (PYHKI[UY OIINOKU 110
00yuaeMbIM ITapamMeTpaM, AJIs Uero NCII0JIb3YeTCs MeTO/]
00paTHOr0 PaCIPOCTPAHEHUS OIINOKM, TO3BOJIAIOINI
MepecunThIBATh I'PAJAUEHT IIOCJIOWHO, HAUMHAS C 1IO-
CJIeHETO CJIOA.

224x224x3
224x224x64

4 1 112x112x128

Y/ /A 56%56x256
Ciin/ g : 28x28x512
i
oo
o

1000 knaccos

140 MmnH NnapameTpos

1,2 MNIH M306pakeHn

Bo3MoOKHOCTH TaKOTr0 IIOCJIOMHOTO IIepecyeTa rpa-
AVeHTa II0J0XKeHa B OCHOBY MeTO0B aBTOAU(h(HepeHI -
poBaHusa [12], KoTopble peaJn30BaHBI B COBPEMEHHBIX
OubaMOTEeKaxX MAIIUMHHOTO 00yueHusA. KoMnbioTep MO-
JKeT PaCCUUTHIBATEH IPOU3BOAHbBIE 3aJaHHBIX MYHKIIUHI
aBTOMAaTUYECKU, 0€3 IBHOTO BBIIUCHIBAHUSA (POPMY.JI.

B ob6mactu obpaboTku nms3obparkeHuir 6a30BOU 3a-
madveil ABJIAETCS paclio3HaBaHuWe m3obpaskeHud [13,
14]: HelipoHHAas CeTh NOJIJKHA BEPHYTH KJIACC TOT'O U30-
OpaskeHUsA, KOTOpoe ObIJIO MogaHo Ha BXxokA. OOBIUYHO
TaKue HePOHHbBIE CeTU UMEeIOT OCJeJHUM CJION C Yuc-
JIOM HEWPOHOB, COOTBETCTBYIOIINUM YUCJIY KJACCOB,
KOTOPbIE€ MOT'YT OBITh IIOJIyYEeHBI IIPU PACIIOBHABAHUU.
Torga xKak bl BEIXOJ MOYKHO MHTEPIPETUPOBATH KaK
YPOBEHb YBEPEHHOCTH CETHU B IIPABUJIBHOM PACIIO3HABA~
HUU KJacca, 3a KOTOPBIX TaKo# BbIXoa oTBeuaeT. Ilpu
WCHOJIb30BaHNY (GYHKIUHM akTUBanuu Tuna softmax
[15] cymma Bcex BBIXOZOB OyzeT paBHA 1, a caMu BBI-
XOAbI OyIyT IPUHUMATH 3HAUEeHUA U3 Auamnasona ot 0
mo 1. Cuuraercsi, 4TO ceTh pPaclIo3HAeT TAaKOil KJacc,
Yy KOTOopoTo camas GoJibilias yBepeHHOCTh. Ceituac Hac
He MHTepecyeT BHYTPEeHHee YCTPOUCTBO HEUPOHHBIX
cereil, BayKHO, UTO OHU IIPUHUMAIOT Ha BXOJ uU300pa-
JKeHUe U BO3BPAII[al0T BeKTOP YBEPEHHOCTEH B PaCIo3-
HaHHBIX KJaccax. OOBIYHO ceTu, MpegHa3HAUeHHBIE
IIJIsI pacIIo3HaBaHUA N300 PaKeHN, — 3TO CBePTOUHEIE
HeWpOHHBIE CETHU.

B cBoux sKcmepuMeHTaxX MbI OyJeM HCIIOJIb30BaTh
y:Ke o0yueHHYI0 HelipoHHYI0 ceTh Tuna VGG [16], xo-
TOpasi ABJSETCS IIPEACTABUTEIEeM CBEPTOUHBIX CeTeli.
ATOo HefiCTBUTEIBHO XOPOIIIo 00yUeHHad ceThb (00yduasiach
Ha MWJIJINOHE N300paKeHmi): OHA yMeeT BEPHO PacIios-
HaBaTh 1000 Ky1accoB 1300pakeHUl ¢ BLICOKOII TOUHO-
cTbio (opAangka 75 %), cogep:kut 140 MaH o6yuaemMbIx
mapaMeTpoB, oOpabaThIBaeT IIBeTHbIe M300parKeHu s
pasmepom 224 x 224 nukceid (puc. 1).

2-3 Hegenwn obyyeHua Ha 4
NVIDIA Titan Black GPU

14x14x512 TxTx512

1x1x4096 1x1x4096 1x1x1000 1x1x1000

~75 % Kayectso B TOI1
~90 % Kayectso B TOIl5

Puc. 1. H3o6pascenue apxumexmypoL cemu VGG!

Fig. 1. Image of VGG neural network architecture

VcTouHUK OpurnHaAILHOTO ndobpaskenus: https: //upload.wikimedia.org/wikipedia/en/8/83/VGG_neural network.png Uudopma-

uio 00 apxurekType cBeprounoii cetu VGG cm.: https://paperswithcode.com/paper/very-deep-convolutional-networks-for-large
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3.MacTtep-Knacc: pacueTbl 1 BUfbl aTaku
Ha HEMPOHHYIO ceTb

3.1. CocTtA3aTenbHble aTakn Ha HelﬁpOHHbIe cetn

B marrem sxcnepuMeHTe ¢ IIOMOIIBI0 UMEHHO 3TOMH,
xopormro ooyuernuoi ceru VGG Oblia mpesupuHATa
OOMBITKA Paclo3HaTh n3dobpakenue (cM. puc. 2, a).
Hetipounnas ceTh UIeHTU(GUIIIPOBAJIA €T0 OTJINYHO: TO
cobaka Imopozsl «camoen» L, 66 % ysepernoctu. CooTBeT-
CcTBYIONIHUH KJaacc («samoyed » ) ObLI 3a1aH IPU O0YUeHU U
9TOUM HEeWPOHHOU ceTH. Bimikaiilme IpeanoIorKeHs:
16 % yBepeHHOCTH B KJiacce «IIHUIl» («pomeranian»)
uuyTh boJble 1 % — «apyrue mopoasl codbak ». [leficTeu-
TeJILHO, PACIIO3HABaHIE OUeHb YBEPEHHOE U KOPPEKTHOE.

IIpoBepKa pabGOTHI 9TOM 2Ke XOPOIII0 00yUEHHOIT Hell-
POHHOII CeTu co caeayIInM u3obparkeHueM (CM. puc.
2, 6) mokasbiBaeT, uTo ceTh VGG yBeperuo (aa 100 %)
pacmosHaeT Ha HeM cTpayca (KJace «ostrich»).

Ho xaxk sxe Tax? [/ HAC 9TO OfHA U Ta JKe KapTUH-
Ka. 3o0paskeHuss HA PUCYHKe 2, @ U Ha PUCYHKe 2, 0
[IJIsI TJIa3a YyeJoBeKa HepasauuuMbl. Ho HelipoHHAs ceTh
pacrosHaeT UX mo-pasHoMy. Ecau M3y4yuTh YMCIOBOE
OoIHMCcaHle dTUX N300pakeHuii, TO yBUAUM, YTO OHU OT-
JAUYAIOTCA HA HEOOJBIIYI0 BEJIUUYNHY — BO3MYIIeHUE
(cM. Ha puc. 2, 8 IPU CTOKPATHOM YBEeJIUUYEHUN ), KOTOPOE
He3aMeTHO rJiady. Takoil MaJIeHbKOU J00aBKU XBaTUJIO
JIJIS TOTO, YTOOBI OOMaHYTh HENPOHHYIO CETh.

IloGaBKa moxoiKka Ha ciaydabublil mym. Ecau mo-
6aBUTH Ha M300paKeHUe cJIabbIll CAyUYalHBIA IITIYM, TO

['SAMOYED", ‘Samoyed']

['ostrich’, ‘ostrich']

HeMpOHHAas CeTh paco3HaeT ee 6e3 o1IuboK. Jlesio B ToMm,
9TO 06ABJIEHHBIH BBIIIIE «IITYM» He CAYYQlHbLIL: OH OBLI
CIIeIaJIbHBIM 00pa30M PACCUNTAH TaK, YTOOBI OOMaHYTh
HEWPOHHYIO CeTh.

IIporiecc cosganus creruaabHbBIX J00ABOK K BXOJ-
HBIM JaHHBIM HEMPOHHOI CceTu, KOTOPhie 0OOMAaHBIBAIOT
ee, TMOJYUYNJ HasBaHME «COCTA3aTEeJbHOM aTaKu» Ha
HelipoHHYIO ceThb (adversarial attack). Heiipounsbie cetu
moaBepakensl arakam [17, 18]!

3.2. Mpumep cocTaA3aTeNnbHOM aTakun
Ha OAVIH HEMPOH

Kak «gymaer» meiliponHas ceTh? BsaTs nmukcenwu,
YMHOMHUTH UX Ha Beca, CJOMKUTHL IPOU3BENeHNUs, IPO-
OYyCTUTH CyMMYy dYepes pyHKIUI0 akTuBanuu. Caenarts
TaK CTOJIbKO Pas, CKOJIBKO CJIOEB B CETU — IIOJYUYUTH
BBIXOJZ. A uTO OyzmeT, ecau Mbl BO3bMEM OJIMH IHUKCEIb
u OymeM 0ECKOHEUHO YBeJIMYUBATL ero 3HaueHwue (Bec
OUKcessa HeHyJieBoii)? OcTajabHbIe ITTKCEIU ITIOTePAI0TCS
Ha ero ()oHe, OT Hero OyAeT II0Jay4YaThbCA OUeHb 00JIbIIToe
ciaraemMoe, a ApPyrue MUKCEJU OaAyT CPaBHUTEIBHO
MaJIeHbKUl BKJIaL. VI TOJIBKO 9TOT HUKCEJIb OyIeT ompe-
eJIATH BBIXOJ CETH.

B peasibHOCTU MBI HE MOKEM U3MEHATH IIUKCEJb
0eCKOHEUYHO, BeJb 3HAUEHUS MUKCceJell OrTpaHUuUYeHBI
BeJIUUYNHOU 255 B MeJOUNCIeHHOM MpPeaCTaBIeHUN.
Torza MOKHO U3MEHATH BCe MUKCEIU HA HEOOJbIIYIO
BEJIUYUHY, HO TaK, YTOOBI CyMMapHble U3MEeHEeHUS BbI-
XoJa ObLIY OOJBIITITMH.

['x100']

Puc. 2. Hzo6pascenue cobaru «camoed»?:
a — HOpMAaJbHOe pacno3nasarnue, ygepennocms — 66 %;
6 — u3meHenHoe u300panicernue coo0aKu, ouuboLHoe pacno3Ha8anue KaKk «cmpaycy», ygepennocmsv — 100 %;

8 — omJauyue u300paxceHuil a u 6, cmokpammuoe yéeaudeHue

Fig. 2. Samoyed image:
a — correct recognition 66 %;
0 — changed image, incorrect recognition as 100 % ostrich;
6 — difference between a and 6 images with 100 scale factor

(SR

Camoezckas cobaka. Ceo600nas snyuraonedus « Bukunedus». https://ru.wikipedia.org/wiki/Camoenckas_cobaka
VIcTOYHUK OPUTrMHAIBHOTO n300paskenusi: https://github.com/pytorch/hub/raw/master/images/dog.jpg
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ITycTh:

X; — BXOJBbI;

0x; — ManeHbKUeE JOOABKU AJIA BXOJOB;

w; — Beca BXOJI0OB.

Torma Ha mpuMepe OIHOTO HelipoHa 0e3 PYHKIIUU
aKTUBAIlUU U CMEIeHU A/ HOPMAJbHOU CUTyaluu
IOJIyYaeM BBIXO:

Y(x)=w; - x; + Wy - Xy +.o =2, (w; - ;).
IIpu aTake BBIXOJ| IOJYYAETC:
Yattack (£) = Wy - (201 +8x1) + wy - (X3 +8x3) +... =
=2 (wi (x; + Sxi))
nin
Yattack (X) = y(x) + 2, (wi 'Sxi)'

Eciun naske xasxkgas qodaska Bxoja 0x; MajJleHbKad,
TO HO0ABKAa BBIXOJA ) ; (wi -0x; ) He 00s13aTeJIbHO JOJIXKHA
ObITh MaJeHbKOM. Hanpumep, eciiy B3ATH 0X; = € W;, Tie
& — MaJeHbKOe 4MCJIO0, Ho0aBKa BEIXOAA &, (w; - w;)
mpu GOJIBLIIIOM YKCJe cjaraeMbIX OyAeT OTHIOAb He Ma-
JIeHBbKOI, Beb BCe cjlaraeMble 31eCh HeOTPUIlaTeIbHbIE.
Ee paxe MoskeT XBaTUTH IJIA TOTO, YTOOLI HEIIPOH CTAJI
BO3BpAIIlaTh IPYTroil KJaacc.

Mger npoBenu aTaky Ha OOVH HEWPOH U HIPU ITOM
paccunTasu 106aBKU BXOJOB, KOTOPHIE MeHiCTBUTEIbHO
MOTYyT OOMaHyTh €r0, B 3aBUCUMOCTH OT IIapaMeTpPOB
Helipona. Yem GoJIbIIIE BXOIOB, TeM OOJIbIIIE IIIAHC, YTO
cymMMapHas 1o0aBKa BbIXO/Ia HelipoHa Oy 1eT JOCTATOYHOM
[lJIst oOMaHa IIPY MaJIeHbKUX 00aBKaX BXOOB, T. €. aTaKa
cpaboTaet 1 OyAeT He3aMeTHOI1. ITO KaK pas Ta CUTyaIlus,
C KOTOPO¥ MBI CTaJKMBaeMcsa npu odpaboTke 13o00pa-
JKeHUM, — IMUKceJiell B 1300paske i JOBOJILHO MHOTO.

3.3. MeTop 6bIcTpOro 3Haka rpagueHTa
ANA aTaky Ha HENMPOHHYIO CeTb

Ilis1 GoJiee CIIOKHBIX Ce€Tell, COCTOSAIUX U3 MHOMKe-
CTBa HEAPOHOB, MBI MOJKEM IIOCUYUTATH, HACKOJbKO HE00-
XOAUMO U3MEHUTD KK IbIN TMKCEJIb, YTO0BI 9TO U3MeHe-
HIe MaKCUMaJbHO UCKAKaJIo0 BbIX0o . [[J1s aTOTO CIenyeT
HalTu rpaguesT (IPOU3BOAHYI0) PYHKIINHU OIITUOKHY II0
COOTBETCTBYIOIIleMY IMUKce 0. [Ipu 00yuyeHnr CeTH MBI,
M3MeHsA Beca, MUHUMU3UPOBAIU PYHKITUIO OIITNOKHY 10
mapameTpamM, a Terepb 0yeM ONTHMU3UPOBATH OIITUOKY,
U3MeHASA BXOJ.

B paMKax 3asau pacio3HaBaHusa aTaKu MOT'YT ObITh
HanpasJjeHHvlMU, KOT[a TpedyeTcs MoJIyInUTb KaKoii-To
KOHKPEeTHBIH KJIacc P PACIIO3HABAHNU, NI HEHANPAS-
JLeHHbLMU, KOT[a HeBasKHO, KAKOM KJIACC ITOJYUUTCSA IPU
pacro3HaBaHUM, JUIIb ObI He HACTOSIINIA.

IIpocToit MeTon aTaKky HA HEHPOHHYIO CETh — METOJ
6sIcTporo 3Haka rpaguenral [18] (Fast Gradient Sign
Method, FGSM).

Cheng. Adversarial Attack and Defense on Neural Networks
in PyTorch. Do neural networks really learn everything?
Towards Data Science. Sept. 8, 2020. https://towardsda-
tascience.com/adversarial-attack-and-defense-on-neural-
networks-in-pytorch-82b5bcd9171

IIpeamoso:kuM, UTO y HaC €CTh OOyUeHHas HeHPOH-
HadA ceTh (HampuMep, OHA PACIIO3HAET M300paKeHusd).
BosbmeM uzobparkenue, A5 KOTOPOTO XOTHUM IIPOBECTH
arary. [locunraem rpagreHT QYHKIIUY OIITUOKHY 110 BCEM
OUKCEeJIAM 1300paskeHnd (HaM HyKeH TOJIbKO 3HaK I'pa-
nueHTa). IsMeHuM NUKCeJIu TaK, YTOOBI MAKCUMUSUPO-
BaTh (pyHKITUIO omuOK Y. Eciu mpu o6yueH1 HeiPOHHOI
ceTu OIS MUHUMUBAIUU OMIMOKYM MbI UCIOJb30BAIN
MeTOJ TPAZUEHTHOTO CIIyCKa, TO Telepb OyJeM MaKCHU-
MHU3UPOBATH OIIMUOKY II0 3HAUEHUAM IuKcegeir. YToObI
u3MeHeHUs ObLIN MaJIeHbKUMU (He3aMeTHBIMU), YMHO-
JKUM OpubaBisieMbIi TPagUeHT Ha Majioe Yucyo €. [Ipu
HEe00XO0JMMOCTH IIOBTOPUM IIPOIeAyPY. BaskHo He mepe-
CTapaThCsi, YTOOBI OOII[IIEe N3MEeHEeH N ObLIN MaJIEHbKIMI.

B pamkax 3amau Kiiaccuuranmum, Korjaa HeiipoHHad
ceTh BO3BpAaIllaeT HaM YPOBHU YBEPEHHOCTHU B KJiac-
cax, Iporeaypa yupolraercsa: nycts F; — i-ii BBIXOI,
KOTOPBIIl OTBEUAET 3a YPOBEHb YBEPEHHOCTU B KJiacce
i. [Ins HampaBJIEHHOHM aTaKU eCTh IlesieBou Kjacc G,
KOTOPBIN MBI XOTEJIN ObI IOJIYYUTH Ha BBIXO/AEe. SHAYUT,
HeOOXOAUMO yBEJIUYUBATL YBEPEHHOCTh F myia aToro
1eseBoro kJacca. IIocKoJIbKy cyMMa YBEPEHHOCTEH 11O
BceM KJiaccaM paBHa 1 (0OBIYHO AJIS 9TOTO UCIIOJIb3YIOT
softmax), cymma yBepeHHOCTel IJIsI BCeX OCTaJIbHBIX
KJIacCOB, KpoMe IIeJIeBOT0, OyIeT CHuKaTheA. B Kaxkoii-
TO MOMEHT BPEMEHU YBEPEHHOCTH JJIA I[eJIeBOT0 KJjacca
craHeT 0OJbIIle, UeM JJisi HaCTOSIIEero KJjacca, U CeTh
HaYHET BO3BPAIIaTh IeJIeBOH Kiaacc. [IuKkcenu uamens-
IOTCS COTJIACHO TIPaBUJIY:

x; =Xx; +s-sign%. (1)
L

Jlyiss HeHaIpaBJIEHHOU aTaKu, KOTZa HeBasKHO, Ka-
KO KJiacc OyeT BO3BpAaILeH, JINIIIL ObI He HACTOAINUHA R,
yBepeHHOCTH F 5 IJid HacTosAIero Kiacca R Heo0X01uMo
cum:karhb. CymMMa yBepeHHOCTell AJS BCeX OCTAJbHBIX
KJIACCOB IIPU 9TOM Oy[eT yBeJIWUYMBATHLCA. B KaKo-TO
MOMEHT BpeMeHH YBEePEHHOCTD JJIA HACTOSAIIero Kjaacca
cTaHeT MeHbIIle, YeM [JIsI OJHOTO M3 IPYTUX KJAaCCOB,
U ceTh HaUHET BO3BpAalllaTh APYrou kjacc. [Tukcenu
M3MEeHAITCS COTJIACHO IPABUILY:

. _OF
x; = x, —&-sign—=%. 2)
ox;
TeXHWYECKU peaJn3anyd HAIIPABJICHHON U HeHa-
IIpaBJIEHHON ATAKK OTIMYAIOTCA HE3HAUUTEIHHO.

4. Mpumep peanusayum cocTasaTenbHO
aTaKu Ha CeTN pacno3HaBaHuA N306paXkeHin

B macTep-KJacce mpuBeeH IpUMeED aTaKW HA HeM-
POHHYIO CETh, KOTOPAas pacIo3HaeT udobpaskenus. i
39TOr0 BOCHOJIb3yeMcs oubamorekoii Torch, a peanmsa-
nuio metoga FGSM Bossmem us 6ubanorexu CleverHans.
Mgl 6yIeM HCIIOJIBL30BATE YyKe O0YUYEeHHYI0 HEMPOHHYIO
cerb Tuna VGG2. CeTu TaKOI0 TUIIA OTHOCATCA K CAMBIM
3(pPHeKTUBHBIM JIJId PACTIO3HABAHUS N300PaKeHUHI.

2 https://colab.research.google.com/github/pytorch/pytorch.

github.io/blob/master/assets/hub/pytorch_vision_vgg.
ipynb
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OO1TMit MOAXO0 K peain3auy aTaKm:

® YCTAHOBUTH U MOAKJIOUUTH BCe HEOOXOAUMBbIE
OHOJIMOTEKH;

® CKauaThb, IOJKJIIOUYUTDH, MHUINAJTU3UPOBATH 00Y-
YeHHYI HEHPOHHYIO CEeThb JJIA PAacIO3HABAHUA
n300parKeHui;

e IIOATOTOBUTH aTaKyeMoe M300paskeHue, B TOM
YucJie MacIiTabupoBaTh €ro A0 pa3sMepOB, IO~
Iep:KUBAaeMbIX CEThIO pacno3uaBanusd (224 x 224
OUKCeJs B IpuMepax);

® IIPOBEPUTH, UTO 3TO U300paKEeHNE PACIIO3HAETCS
BEpHO, IJId Yero moJaTh m3o0paskeHue Ha 00y-
YeHHYIO CeTh PacllO3HABaHUA, BEPHYTh YPOBHU
YBEPEHHOCTH B PACIIOBHAHHBIX KJIaccaX, BLIOPATH
HanboJIee yBePEHHO PACIIO3HAHHBIN KJacc, CpaB-
HUTH €T0 ¢ HACTOAIIUM KJIACCOM;

e BBLIIOJIHUTH aTaKy, AJS Yero 3aJaTh ruieprapa-
MeTpHI aTaku (HalpaBJieHHas WU HeT, [eJeBoi
KJIacc, CuJjia aTaKu €, YMCJIO IIIaroB aTaKu), B ITUK-
Jie TI0 YHMCJIY ITaroB aTaKW BBIIOJHUTH PacyerT
TPaAUEeHTOB 1 UCIIOJIb30BATh UX JJIsT OOHOBJIEHUS
nukcesei coraacHo npasuiiam (1) uam (2);

® IIPOBEPUTH, YTO aTAKa BBINIOJHEHA YCIEIITHO, I
Yero MOCUMUTATH KJIACC, BO3BPAIIlaeMbIi HEHPOH-
HOI CeTHIO IJIsI aTAKOBAaHHOTO N300paKeHM A, IIPO-
BEPUTH, YTO BO3BPAII]a€MbIH KJIaCC HE COBIIa[aeT
C HaCTOAIMMM U (B cJIyuae HAITPaBJIEHHON aTaKM)
COBIAJAET C IIeJIEBLIM KJIaCCOM;

® IIPOBEPUTH BU3YaAJIbHO, UTO aTaKa He3aMeTHAa UJIU
MaJio3aMeTHa JJIA YeJIOBeKa.

PesynbTaThl 9KCIIEPUMEHTA IPUBEAEHBI HA PUCYH-

e rumepmapaMeTphl (CHJIa aTAKW W YKUCJO II1aros
aTaKM) 3HAUUTEJIbHO BIUAIOT KaK HA YCIEITHOCTD
aTaKH’, TaK ¥ Ha ee HE3aMEeTHOCTD;

® yMeHbIIIeHNEe KOJINYeCTBa IUKCeell aTaKyeMoro
n3o0pasKkeHusa OOBIYHO BeJeT He TOJbKO K 3a-
TPYAHEHUIO aTaK’, HO U K YXYAIIEHNIO KauyecTBa
pacmosHaBaHUs He aTaKOBAHHOI'O M300paKeHUs
(4TO OIIATH JKe He rapaHTUPOBAaHO).

5. Anpo6auunsa matepuanos

5.1.MpoBepeHne macrep-Knacca

Macrep-Kaacc mpoBOAMJICS HECKOJIBKO Pas:

e B paMKax mMepompuaTuii «Poccuiickoro gsuske-
HUA IITKOJLHUKOB» : JOKJIAJ O Kypce AJIA IITKOJIb-
HUKOB II0 MAIlIUHHOMY OOYUYEeHHUIO 1 HEHPOHHBIM
ceram, r. Mocksa, 2021 r., ~100 yuacTHUKOB?;

e B paMKax ceMHUHapa II0 IrpobjieMmam uHGoOpMAIIU-
OHHOI Oe3omacHocTy Ha 6aze MBIV, Tema ce-
muHapa «CocrasaTesbHble aTaKU HA HeHPOHHBIE
ceTU paclo3HaBaHuA U300pakeHuii», r. Mypowm,
2022 rox, ~40 yuacTHUKOB®

e B paMKax MepounpuATuil {eTckoro texHomap-
ka «Aabraup» PTY MUPOA: ornaliH-JTeKI[UA
«CopeBHOBaTeIbHBIE aTaKU HA HEIPOHHBIE CETU
KJIaccudpukanuu nsodbpakenuii», 2022 roxm,
~100 yuacTHUKOBY;

e BpaMKax MeponpuATHii akceseparopa Leader-ID:
JIeKIUS « ATaKY HA NCKYCCTBEHHBIN MHTEJLJIEKT» ,
2022 rox, ~30 yyacTHUKOB®.

b

ke 2. [ToTHBIH KO/ SKCIIepPUMeHTa JOCTYIIeH 110 cChLIKe! .
B aTOoM sKcIlepmMeHTe aTaka IPOIJIa YCIeIIHO U Jeli-
CTBUTEJILHO He3aMeTHAa. VICIoIb30BaINCh CIeAYIOIIue
runeprapaMeTrphl:

5.2. Aicnonb3oBaHue maTepuanoB MacTep-Knacca

MarepuaJsibl MacTep-KJacca BOIILJIU B COCTaB yueo-
HBIX KYyPCOB, YUTAaeMbIX aBTOPOM, B TOM UHCJIE:
e Kypc «MamnuHOoe 00yueHMre JJid IIKOJIBHUKOB»

e cuma araxku — 0,01;

e vyrcJo maros araku — 20;

e HaIpaBJIEHHAS aTakKa;

e 1resqeBoil Kaacc — Ne 9 «ostrich».

Cayiiateisam ImpeajaraeTcs CaMOCTOATENIbLHO IIPO-

BECTH UCCJENOBaHUSA PabOThI AJITOPUTMAa aTaKU B pas-
JIMYHBIX CUTYaIlUAX, B TOM UHCJIe:

e MEHSATh CUJIy aTaku (YUCJO €);

® MEHSTh KOJUYECTBO IIIaroB aTaku;

® MEHATH HEHMPOHHYIO CETh, IIOABEPraeMyIo aTaKe;

® MEHATH aTaKyeMble U300pa'KeHUA, B TOM UUCJIEe
WX UCXOMHBIN paszmep;

® MeHATH IeJIeBOI KJIacc B HAIPaBJIEHHOM aTake.

B pamMKax 3THX 9KCIEPUMEHTOB CJIYIIIaTeIb MOYKET

CaMOCTOATEJBbHO YGeﬂ;I/ITBCﬁ B TOM, 4UTO:

e HelPOHHBIE CETHU IIOABEPIKEHEI ATAKAM, €CJIX TOJIb-
KO He IPeAIIPUHNMAJINChH CIIeI[UaIbHbIe JefiCTBUA
10 3aIlliTe OT aTaK;

e MHOTHE aTaKu cpabdoTaloT, HE3aBUCHUMO OT aTaKy-
eMOT0 U300pasKeH!s;

e BO3MOKHOCTH ATaKU He rapaHTUPOBAHA, MOTYT
OBITH CJIyUYam, KOTJIa aTaKka He cpaboTaer;

https://drive.google.com/file/d/1QFzfSKP0kU50ijW0my
vQffuM88ZO0O1QxF /view?usp=sharing

(X-XI raaccsl) misa jgaboparopuu «Hamocemar-
tuka»S uTAOY [TIO «TemolleHTp», B TOM UncIe
BeOUHADPHI Ui yuuTeaeil nHGoOpMaTUKHU 10 pas-
paborarnubiM MaTepuasam (2021 rox);

e IporpaMMa IOBBIIIEHUS KBaJu@UKAIUU IIe-
IaroruuecKuxX PabOTHUKOB 00pa3oBaTeNIbHBIX
opraHu3anuil BeIiciIero o6pasoBaHusa B cepe

Kypchl ManmmmuHOro o0y4eHus 1 HePOCETEBBIX TEXHOJOTUH
nis yuammuxesa X-XI kmaccoB. Bropas uacts. VK Budeo.
Budeosanucu Poccuiickozo 08uxeHus WKOLbHUK08. #O0%s-
sacnumenopmanvio | «Hanocemanmura». https://vk.com/
video/@skm_rus?z=video-122623791 456245726%2Fclu
b122623791%2Fpl -122623791 -2

CeMmuHap no mpobyiemMaM MH(POPMAIMOHHON 6€30IaCHOCTH.
Mypomcruit uncmumym. 13 anpens 2022 roxa. https://
www.mivlgu.ru/news/2022-04 /obrazovanie/seminar-po-
problemam-informacionnoy-bezopasnosti

Ounnaita-neknusa «CopeBHOBaTe/IbHBIE aTaKU HA HENPOHHBIE
ceTu KyaccuUKauy n300pakeHnii» oT [JeTCKOoro TexHOomapKa
«Anwsraup» PTY MUPOA. IITpuemnas komuccus MUPIA —
Poccuiickozo mexHoi02u1eck020 ynugepcumema. 15 okTa6bpsa
2022 ropma. https://priem.mirea.ru/event?event_id=1704
Jlexusa « ATaku Ha UCKYCCTBEHHBIN nHTEIeKT» . Leader-1D.
3 mexabps 2022 roga. https://leader-id.ru/events/350432
Hanocemauntuka. Begyiue paspaboTUMKU peUYeBBIX TeX-
HOJIOTHI Ha 6a3e MCKYCCTBEHHOTO MHTeJJeKTa. https://
nanosemantics.ai/
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TunoBbie oWN6KN 1 pPa3bACHEHNA NO HUM

Tab6ruuya / Table

Typical errors when testing on the materials of the master class and explanations

Bonpocs! u omubxm

Pasbsacuenusa

OrBeuas Ha BOUpoc «YTO MEHAT BHYTPU Heli-
POHHOII CeTU IPU COBEPIIEHUU aTaKu?», 4acTo
YKa3bIBAIOT IIapaMeTphl HEHPOHHOU ceTH (Beca,
CMEeIIeHUs U AP.)

ATaka He MeHsAET caMy HeHPOHHYIO CeTh, MEHSIIOTCS TOJILKO BXObI B TAKYIO
ceTh (Hampumep, uzobpakenue). OmubKa cBsizaHa € IIOX0KECThIO IIPOIle-
AYPHI aTaKU Ha IIPOIeAypy 00y4YeHU s, KOTAa IIapaMeTpPhI 1efiICTBUTEIbHO
MEHSAITCA

OTBeuas Ha BOIIPOC O pa3dMepe MacCUBa, OMUCHI-
BaIOIEr0 PAaCCYUTHIBAEMBIN I'PDAJUEHT IIPU CO-
BEPIIIEHUU aTaKU, YaCTO HBITAIOTCA YUYUTHIBATH
pasmep caMoii ceTu

I'pagueHT cumTaeTca TOJBKO IO MHUKceJaM m3obpaskeHuii. [lapameTpsl
HePOHHON ceTH He MEHSIOTCS, CYUTATh II0 HUM IPaJMEeHT He HYKHO.
OurubKa cBsg3aHa € IMOXO0KECTHIO MPOIeAYyPhl ATAKU HA MPOLEaAypPy 00y-
YeHHS, KOrJa MapaMeTpsl JelCTBUTEIbHO MEHIIOTCA

3a0BIBAIOT, UTO I[BETHLIE N300PAKEHUA OIIUCHI-
BaIOTCSA He OMHOU MaTPUILEil, a HECKOJIbKUMU (10
YKCIy KaHAJOB I[BETA)

ITpu npeacraBiennu n300paskeHn i B iBeToBOM mogenu RGB pasmep mac-
cuBa IrpaJueHTa B TPU pasa 60JIbIlle Yncja MUKceIeil n300pakeHus, BeJb
KaYKABIN MUKCEeJIb ONMChIBAETCA TPEMS YHUCTIaMU

OTBeuass Ha BOIIPOC O PA3JIMUUM IPOIEAYD Ha-
IPaBJIEHHON U HeHAIIPaBJIEHHON aTaK1 METOLOM
FGSM, uacTo yKasbsIBalOT TOJHKO Pa3HBIN 3HAK
rpajivenTa, 3a0bIBas PO APYTUe OTINYMS

IIponenyps! HaIpaBJIeHHON W HeHAIIPABJIEHHOHN aTaKU Pas3jindyaloTCA He
TOJIBKO 3HAKOM, HO U TeM, KaKad IepeMeHHad onTuMusupyerca. [luaa
HaIpaBJIEHHON aTaKyu MaKCUMUSUPYETCA YBEPEHHOCTH I[€JIEBOr0 KJIacca
(3HAK «+»), /I HEHAIIPABJIEHHON aTaKU MUHUMU3NPYETCA YBEPEHHOCTH
HACTOAIIEro Kjiacca (38HaK «—»). ITO pa3HbIe IepeMeHHbIe

CumuramT, 4T0 GOJbIIINE 3HAUEHUA CUJIBI aTaKU
(4uCI0 €) MIAM Ymcesa IaroB aTaKW HPUBOIAT
K OOJIBIIIEMY YCIIEXY aTaKu

910 He TaK. ATaKa yCIelIHa He TOJIbKO B TOM CJIyUae, eCJIM U3MEHUJICS BbI-
XOJI CeTH, HO U €CJI1 OHA HesaMeTHa (MasosameTHa). [losToMy ycIenrHocTs
aTaKM — 3TO KOMIIPOMUCC MEKIY JOCTATOYHOCTHIO M3MEHEHUs BBIXOJA
CeTHU 1 He3aMEeTHOCTBIO. ¥ BeJINUeHNEe YKAa3aHHbIX I'MIIePIIapaMeTPOB BeJeT
K MOHWKeHU0 HezameTHocTH. ClleoBaTe/IbHO, HEJIb3s YTBEPKAATDb, UTO
0oJIbIIINEe 3HAUCHUS BEAYT K OOJILIIIEMY yCIIeXy aTaKu.

Kpome Toro, sapanee HeM3BECTHO, YTO BBITOJHEE: MCIIOJIb30BATH MHOI'O
IIIaroB ¢ MaJeHbKOM CUJION aTaK1 MJIX HECKOJIBKO IITaroB ¢ 00JIBIIION CHUJIOH
aTaku. ITO pelllaeTcs B Pe3yJbTaTe SKCIEPUMEHTA: IJIs PasHbIX ceTeil
U [IJI51 Pa3HBIX N300pasKeHUl OTBET MOKET ObITh PA3INYHBIM

OmnbKy peaausanum:

® U3MEPSIOT MACCUBbI B HEIIPABUJILHOM IIOPSAAKE;

e 3a0BIBAIOT O0'BABJIATH MACCUB M300paKeHUA
TUIIOM JAHHBIX, KOTODBIHA IIOJIeP’KUBAET aB-
ToauddepeHTIPOBaHUE;

® LICIOJIB3YIOT HEITOAX O AIINIE BEPCUY OMOINOTEK

CilemyeT TIATEJHHO IPOBEPATH TPEOOBAHUSA K BEPCUAM HCIIOJIb3YEeMbIX
6uOJIMOTEeK, 0COOEHHO IIPU UCIIOJIH30BAHUH IIPEIYCTAHOBICHHBIX OMOJIMO-
TeK B Google Colab. Hy:xkHo HamoMuHATH 00y YAIOIMUMCS O HEOOXOJUMOCTH
TIATEJbHO U3YUaTh JOKYMEHTAIIUIO UCIIOJIb3YEeMbIX ONOINOTEK

HCKYCCTBEHHOT0 nHTeJlIeKTa « Helipounubie ceTu
aHaJIM3a M300parkeHU u ayguonH(MOPMAaIun»,

— ma#iHOpP (Kypc mo BeIOOpPY) «HelipoceTreBruie
TeXHOJOTHN»°, 2-3-if Kypchl 0akaJaBpuaTa,

PTY MUPSA, 2022 rox, ~50 ciyiiareseii;
e mporpaMmsl o6yuenus PTY MUPDA:
— «AHanus ayauo-, BumeonH@opMaIuii B CUCTe-
Max 6e3omacHOCTHU», 4-i1 Kypc 6aKaJiaBpuara,
CceMecTpPOBBIN Kypc, ~50 ciayiiaTeeii;

— daryabTaTUB «BBeneHne B HelPOHHBIE CETU»,
TOJIOBOM, JIJIsI BCeX CTYNeHTOB, ~200 cayiiarTeieii;

— «Bubanoreku MamIUHHOTO O0yUYeHUA», 4-U
Kypc 0akaJjiaBpuara, ceMecTpoBuIii, ~50 ciry-
raTeJien;

— «MouuTtopuHTr 6€30IIaCHOCTH U KUOEPYT'PO3»,
1-#1 Kypc marucTpaTrypbl, CEMECTPOBBIH,
~50 cayareseii;

e xypcel HAY BIII9?%:

ITporpamma o6yuenusa B marucrparype PTY MUPOA
«10.04.01 UudopmanuonHasa 6e3onacHocTb» . MUPIA —
Poccuiickuil mexHoaozuieckuil ypusepcumem. https: //www.
mirea.ru/education/the-institutes-and-faculties/institut-
kiberbezopasnosti-i-tsifrovykh-tekhnologiy/training-
programs/magistratura/10-04-01-information-security/
Vueb6uble Kypchl 2022/2023 yuebuble Toasl. Hayuo-
HAAbHbLL uccaredosamenbCKuil yHugeepcumem «Bwic-
was wkoaa IkoHomuku». https://www.hse.ru/staff/
PantiukhinDmitry#teaching

IBYXTOMWYHBIH, NI BCeX 0O0pasoBaTeIbHBIX
nporpamm, ~200 cayiiaTeieii;

— HaAYYHO-MCCJIeIOBATEJIbCKUM ceMuHap « Helipo-
ceTeBbIe TEXHOJOTUM » , 1 -1 Kypc 6aKagaBpuara,
~70 caymaresneit;

— «IIpoekTHBIN ceMuHap MO MHMOPMAIMOHHON
6ezomacHOCTU», 1-II KypCc MarucTparypsl,
~30 carymiareieii.

Kpome Toro, marepuaabl MacTep-KJacca IITUPOKO
MCTIOJB3YIOTCA CTYJ€HTaMU TP BBITTOJTHEHU Y KYPCOBBIX
¥ IPOEKTHBIX PaboT.

5.3. Tunoebie own6KM obyuatowmxca
npu TeCTMPOBaHNM MO NTOram macrtep-Knacca

PesynbpraThl aHain3a OMINOOK, MONYCKAEMBbIX IIPU
TeCTUPOBAHUM II0 UTOTaM MacTep-KJacca, a TaKkiKe I10-
SACHEHU Iejlarora, KOTOPble YCTPAHAIOT 3201y K IeHUA
¥ IPOCYETHI, IPUBEIEHBI B TA0IUIIE.

Maitnop «HeiipoceTeBbie TexXHOJIOTUN» . HAYUOHALbHBLIL
uccnedosamenvckuil ynugepcumem «Bvicuas wkoaa 9Ko-
Homuku». Bei6op Tpaekropuu obyuenus. https://electives.
hse.ru/neuronet/
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5.4. Utorn macTtep-Knacca u ero nepcneKkTmsbl

IomoTHUTEIbHBIE MAaTePHUATbl K MacTep-Kiaaccy'
PacKpHBIBAIOT PAJ CMEXXKHBIX TeM. KpaTKko onucaHsb! Apy-
TUe NOAXOABI K aTaKaM, HallpUMeD MaJOIINKCeJIbHbIe,
KOrJa M3MeHAeTCH TOJBKO HeCKOJBbKO ITUKCeJaeil m30-
opaxenus [19, 20]. Ilokaszanbl BO3MOKHOCTH U OIlac-
HOCTM IIPOBEJEHUA aTak B (PUBUUECKOM MUpPe, Korja
aTaKYIOIIUM M3MeHeHUAM IofBepramTcd He (hailasl
n3o0pakeHmnil, a camu pororpadupyemsble 00beKTHI [21,
22]. IIpeacTraBieHbl HOAXOABI K COBEPIIIEHUIO aTaK «Uep-
HOTO ANMKAa», KOTJ|a caMa aTakyeMasa HelpOHHAadA CeTh
HEW3BECTHA, HO UMEEeTC TOCTYII K ee BX0JaM U BhIXOIaM
[23]. YoMaHyTEI APYTrHUe BUOBI aTak, KaK, HAIIpUMeD,
«OTpaBJIeHNe JAaHHBIX»Z2. J[aloTca KpaTKuUe CBeJeHU s
0 BOBMOJKHOCTSX 3AIIUTHI OT COCTA3aTEJIbHBIX aTak [ 7],
HO TaK/Ke IMOKAa3aHO, YTO He rapaHTUPOBAHBI HU IIOJI-
HBIH ycIex aTak, HU IIoJHAaA 3aimura or Hux. Cerogua
TIOCTOSTHHO IIOSBJIAIOTCA BCE HOBBIE U HOBBIE CIIOCOOBI
aTak U uX nIpenoTBpalienna. HakoHerr, mokasaHa cCBA3b
MeXIY I0AX0JaMy aTaK ¥ FeHePaTUBHO-COCTA3aTeTbHbI-
MU CEeTAMU, IPeJHASHAYCHHBIMY AJIS CO3JaHUA HOBBIX
NIPaBIOIOLOOHBIX 00pasoBs.

B nyranax aBTOpa — paciinpeHue MaTepuaIoB Ma-
cTep-KJacca, KaK B YacTH 00aBJIeHUS HOBBIX BUJIOB
aTak JIJId 9KCIePUMEHTOB, TaK U B YaCTU MCCJIeJOBAHUNI
IO 3aII[UTe OT TAKUX aTaK.

Brazodaprnocmu

ABTOD BBRIpa)kaeT IIy0OKYI0 0JIarofapHOCTh reHepaJIbHOMY
nupertopy 00O «Jla6opaTtopua Hanocemantuka» CraHucIaBy
UropeBuuy AuUIMaHOBY, IPU HOAAEPIKKE KOTOPOTO OBLIN CO31a-
HBI YIOMAHYTHIN KYyPC MAIIMHHOTO OOYYEHUA AJIA IIKOJbHUKOB
¥ JaHHBIA MacTep-KJacc, a TaK)Ke BCeM CTYAeHTaM, KOTOPBIE BhI-
YUTHIBAJIV MaTEPHUAJIBI MacTep-KJaacca, KOJJIeraM, KOTOpbIe JaBajIu
IeJIbHBIE COBETHI, ¥ CBOeMy yuuTesaio Ajnexkcanapy VBanoBuuy
Tanymrwuay* 3a TO, 4TO HayunJI 06yJIaTh HEHAPDOHHBIE CETH.
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Annomayus

B Hacrosimee BpeMsi BOIIPOC O eSUHOM MoAe In HU(PPOBLIX KOMIIETEHIIUH AJId IeJaroroB OCTaeTCA OTKPLITHIM KaK B HAIllel cTpaHe,
TaK 1 Ha MEPOBOM ypoBHe. CyIiecTByeT Macca PasJInUHBIX IIOAX0J0B K OIIPELeJIeHIIO CAMOT0 IIOHATUA «1u(GPOBad KOMIIETEHIIUI» U CO-
IepoKaHUs TAKUX MoJesieil. AHAIN3 HeCKOJBbKUX PadpaboTaHHBIX BAPUAHTOB II03BOJISET BEIJEJUTH O0II[1ie KOMIIOHEHTHI ¥ [IOCTPOUTDH HA
UX OCHOBE eIUHYIO0 MOJeJb. B manHoi# pa6oTe mpuBOAUTCS ONbIT MapuiicKOro rocyfapCTBEHHOTO YHUBEPCUTETA 10 CO3AAaHUI0 U BHEAPE-
HUIO MoJesu nu(GPOBBIX KOMIIETEHIINI 1eAaroros, pa3paboTKe JUarHOCTUYECKOTr0 NHCTPYMEHTAPUS IJIA UX OIEHKHU. Y CTaHABJINBAETCS
1eJ1ecoo6PasHOCTb IPUMEHEHU S JaHHON MOe/ ! U(POBLIX KOMIIETEHIIUH B IOATOTOBKE CTYJ€HTOB IeJAarOrnuYeCKUX CIeIuaIbHOCTeH.
OrMmeuaroTcsi IpobJaeMbl U BBIBOBEI, CBA3aHHBIE ¢ UG POBOl TpaHchopMalueit oTpacju HayKu 1 o0pa3oBaHus. IIpuBoguTcsa onucanue
IporpaMMbI MarucTparypsl mo npoduiio «IudpoBas negarorukas. [JJlanHas mnporpaMMa OCHOBaHA Ha MOAe U U POBBIX KOMIIETEHIHT,
npuHATOH B Mapuiickom rocygapcTBeHHOM yHUBepcuTrere. OHA 06ecmeunBaeT HEIIPEPHIBHYIO IIPO(MECCHOHATbHYIO IOATOTOBKY I1€Jaroros,
CIIOCOOHBIX PA0OTATH B YCJIOBUAX MU(PPOBOIH TpaHchOpPMAIUU, YTO OTBEYAET BHI30BAM U IIOTPEOHOCTAM KaK HAIIMOHAJIbHOI IIPOrpaMMbI
«Qudposasa skoHomuka Poccuiickoit @enepanum», Tak u Crpareruu nudpoBoii TparcGoOpMaIuu OTpacjaeil SKOHOMUKY, COIMAIBLHOMN
cdepsl 1 rocyZapCcTBeHHOTO yipasiaenusa Peciyoauku Mapwuit 9.

Knrouesnbte cnosa: nudpoBble KOMIIETEHIIUY IIeIaroroB, udpoBasa Tpanchopmanug odpasoBaHusd, udpoBas neJaroruka, Marm-
cTparypa, Kagpbl AJs TU(POBOM 9KOHOMUKHY, IU(POBaA KYIbTypa, HudpPOBasi PAMOTHOCTh, YHIUBEPCUTET.
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DEVELOPMENT OF DIGITAL COMPETENCIES IN THE
CONTEXT OF DIGITALIZATION OF THE EDUCATION SYSTEM:
THE EXPERIENCE OF MARI STATE UNIVERSITY
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" Mari State University, Yoshkar-Ola, The Mari El Republic, Russia
D4 molochki@yandex.ru

Abstract

At the moment, the question of a unified model of digital competencies for teachers remains open both in our country and globally.
There are many different approaches to the definition of the concept of “digital competence” and the content of such models. However,
the analysis of several models allows us to identify common components and build a single model based on them. This article presents the
experience of Mari State University on the creation and implementation of a teachers’ digital competencies model and the development
of diagnostic tools for their assessment. The expediency of applying this model of digital competencies in the training of students of
pedagogical specialties is established. The problems and challenges associated with the digital transformation of science and education are
noted. The description of the magistracy program “Digital pedagogy” is given. This program is based on the model of digital competencies
adopted at Mari State University. It provides continuous professional training of teachers capable of working in the conditions of digital
transformation, which meets the challenges and needs of both the national program “Digital economy of the Russian Federation” and the
“Strategy of digital transformation of economic sectors, social sphere, and public administration of the Mari El Republic”.

Keywords: digital competencies of teachers, digital transformation of education, digital pedagogy, master’s degree, personnel
for digital economy, digital culture, digital literacy, university.
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1. BBegeHune

T'noGanbublil epexol K I(ppPoBOil 9KOHOMUKE I10-
BJIEK 3a c000# mepunuT KBaIu(GUIIMPOBAHHBIX KAaAPOB
[1]. BHeapeHME HOBBIX TEXHOJOTUH B IPAKTUKY ITPOU3-
BOJICTBA yCTPaHAET OAHU ITpodeccuu u TpedyeT cepbes-
HOIT MoZepHu3anuu Apyrux. CraTucTuka, mpuBeJeHHasd
kommauueit PwC, moaTBep:kaeT, YTo HA AAHHBIA MO-
meHT 53 % paboumux 10 BCeMY MUPY MOTYT JUIIATHCS
cBOero 3apaboTKa B pesyJibTaTe 3aMeHblI UX TPyJa CO-
BpeMeHHBIMU aBToMaTtamu u 6oJsiee 70 % HysKmarOTCSA
B IOBBIIIEHNY KBAJIN(DUKAIINYI N IepeloAToTOBKe .

Ha sTom done nmporiecc 1udpoBoii TpaHchopMaInum
oopasoBanudd (I]TO) BeIrIARUT eltie 6osiee ca0KHBIM [ 2],
TaK KaK IMeeT HeCKOJbKO BeKTOPOB. C OMHOM CTOPOHEI,
MMEHHO OT 00pasoBaHUS OXKULAETCA HAMOOJIbIIAS II0-
MOIIIb U IOAAEPIKKA B YyCKOPEHHOMH IepeKBaanpuKarum
COTPYIHUKOB M UX aJalTalluU K YCJIOBUAM IIU(PPOBOI
sKoHOMuKH. C Ipyroil cTOpoHbI, HEOOXOAUMO obec-
meyuTh MUGPOBYIO MOATOTOBKY I'pakAaH HA Pa3HBIX
YPOBHAX oOpasoBaHusdA. V1 BMecTe ¢ 9TUM caMa OTPacib
00pa3oBaHMs TaKsKe IPOXOAUT IePro IudPOBOLi TpaHC-
dopmariuu, a TOUHEe, TY €e CTanI0, KOT/Ia OllpeesieHHoe
paszHoobOpasue MuPPOBLEIX 00Pa30BaTEJIbHBIX IIPOAYKTOB
¥ TeXHOJIOTUI Y2Ke CYII[eCTBYeT, a u{poBasi TOTOBHOCTH
¥ COOTBETCTBYIOIIIIe KOMIIETEHIIUH IIearoroB eIe He-
JOCTAaTOYHO COOPMUPOBAHBI.

B uwactHOcTu, B CTpaTeruu nmudpoBOil TpamHc-
(opMamuy oTpacay HAYKH U BBICIIET0 00Pa3OBaHUA
(opmupoBaHUe MU(PPOBBIX KOMOETEHI[NI IIEAaroros
oTMeuaeTcA KaK OJHO U3 IPUOPUTETHRIX HAIIPABJICHUIA.
Camu nudpoBbie KOMIIETEHIINN PAOOTHUKOB Cc(epsnl
00pa3oBaHUsA HAXOAATCA B I[EHTPE BHUMAHUS YUEHBIX
Poccuu u npyrux crpas.

Opuoit u3 HamboJiee PACIPOCTPAHEHHBIX MOIeJIeH
MU(POBBIX KOMIIETEHITUI [JIS IeIaroroB ABJISAETCA €B-
poreiickasi mozgess DigCompEdu [3]. Oupenenenublit
MHTEePeC TaKsKe BBIBBIBAET MOIeJIb KOMIEeTEHITI I I po-
Boro nHTesieKTa fO. ITapk, Tak KaK oHa 00BeTNHAET MH-
Tepechl U IIeJaroroB, u ooyuatomnuxcs [4]. B poccuiickoi
HayKe 1rpobJiieme U POBLIX KOMIIETEHII ITearoros I1o-
cBarenb pabotei . V. Conparoroii u E. V1. PacckasoBoii
3eikoBoM U E. C. l'aduarynunoii [ 7], P. A. IllayxanoBoit
[8] u np. PazpaboTaHo TaK:Ke HECKOJIBKO Mozeael rud-
POBBIX KOMIIETEHIIUIT, KOTOPBIE B I[€JIOM MOKHO aJallTH-
POBAaTh IJIsI MOBBIMIEHUI YPOBHA MU(MPPOBOH KYJILTYPbI
memaroroB. YKasaHMe Ha TO, KAKUMU KOMIIETeHIIUAMU
IOJIXKHBL 00/1aaTh Heqaroru IJs paboThl B YCJIOBUAX
IITO, comepskarcs u B mpodecCUOHATLHOM CTaHAAPTE
«ITegarors ™, HecMOTpsA HA CTOJIL IIPHACTAILHOE BHIMAHIE

CMm.: https://www.pwc.com/gx/en/news-room/press-
releases/2019/global-skills-survey-2019.html

' Cwm.: https://minobrnauki.gov.ru/upload/iblock/e16/dv6e
dzmrOogbdmb57dtmOwyllréuwtujw.pdf

Kondaxos A. M. Pazpaborka 6a30Boil MOAeIN KOMIIETEeHIU I
udposoi skoHOMUKY. Pesknm ocryma: https://profstandart.
rosmintrud.ru/upload/medialibrary/908/0%20paspa6or-
Ke%2006a30B011% 20mopmenu. pdf

Cwm.: https://school3.kchr.eduru.ru/media/2020/02/11/
1250875158 /Profstandart_Pedagog.pdf

K JaHHOII mpobJieMe, IpOrpaMMBbI UM POBOI IOATOTOBKHT
OyAyIUX 1 MOBBIIIEHUS KBATU(DUKAIINY JefICTBYIOIIUX
eJaroroB HOCAT CKOpee 9KCIIePUMEHTAbHBIN XapaKkTep.

Ilenbio maHHOI CTAaThU ABJAETCSA OIMCAHUE OIBITA
DPI'BOY BO «Mapuiickuii rocy1apCTBeHHBIN YHUBEPCHU-
TeT» 110 Pa3BUTHUIO U(PPOBLIX KOMIIETEHITUI Tearoros
HA IpUMepe IPOorpaMMbl MATUCTPATYPhI IO ITPOGUITIO
«IIudpoBas megaroruka» HaIpPaBJIEHUSA MOATOTOBKU
44.04.01 «ITegaroruueckoe o6pasoBaHMIe» .

2. Mogenb undppoBbiX KOMNEeTeHL A
negaroros Mapuinckoro rocyaapcTtBeHHOro
yHMBepcuTeTa

Ha maaHBIA MOMEHT IPUUTH K €IUHOMY MHEHUIO
0 TOM, KAKMMU KOMIIETEHIIUAMHU MOJI}KEH 00JagaTh
nexparor, paboratomuii B yeaosuax I[TO, Becbma mpo-
6J1eMaTUYHO, TaK KaK CYIIEeCTBYIOT pasHOOOpa3HbIe
KOHIIETIIUY TTOCTPOEHUSA COOTBETCTBYIOIINX MOJeseil,
TOAXOMABI K OTIPEIeJIEHNIO X COAEPIKAHUS U TDAKTOBKE
CaMOT0 MOHATUS « I POBLIe KOMIIETEHITUY IIeJaroTOB» .
ITpoarnanusupoBaB HEeCKOJIBKO HauboJsee mpopaboTaH-
HBIX MOJIeJieli, MbI BLISCHUJIN, YTO, HECMOTPS HA pa3Hble
B3TJIAABI aBTOPOB, HAWTU TOYKU CONMPUKOCHOBEHUS
BCe JKe BO3MOKHO. BasucoMm AJs MOCTPOEHUsS MOJeIun
u@pPOBBIX KOMIIETEHIUH IeJaroroB MOTYT CTaTh CJe-
ayroiiue PQaKkToOphI:
® OHJIATH-KOOIIEepaIlys U OHJANH-KOMMYHUKAIIUT;
e co3naHue 00pa3soBaTEJILHOIO KOHTEHTA U yIIPaB-
JIeHVe TaKUM KOHTEHTOM;

e ymnpaBiieHUe KubeppucKaMu u 0€30IIaCHOCTBHIO
IaHHBIX;

e yIOpaBJieHUE IIpaBaMU MHTEJJIEKTYaJbHOI c00-
cTBeHHOCTH [9].
OrmeTuMm, UTO B IOCJIeqHee BpeMs Bce 0oJiee ak Ty ajib-
HBIMU CTAHOBSATCSA KOMIIETEHIIUY, CBA3aHHBIE C IPUMEHe-
HUEM CKBO3HBIX ITU(DPOBHIX TEXHOJIOTUH B 00pa30BaHUM,
B YaCTHOCTHU TEXHOJIOTUII HA OCHOBE MCKYCCTBEHHOTO
unTesnexta[10]. PacTeT 3HAUMMOCTH COOTIOAEHUS IIPUH-
munoB 1udpoBoit oTuKY B anoxy IITO[11]. ITpu sTom Bask-
HYIO POJIb UTPaeT aHAJIN3 COCTOSTHUS CTY/I€HTOB HA OCHOBE
o0pas3oBaTeJbHOM aHAJIMTUKY U ItudpoBoro ciaena [12].
IIpu cocraBienn” Mo ITU(PPOBLIX KOMIIETEHITU I
mezaroroB MapuiicKoro rocyZapcTBEHHOTO YHUBEPCH-
tera (MapIl'V) Obliu yuTeHBI TpeOOBAaHMA HAIMOHAID-
"HOU nporpammsl «I{udpoBaa skonmomuka Poccuiickoit
Depeparum» *, BKOTOPOH TAKKE OTMEUAETCA BAXKHOCTD
KOMMYHUKAIUY B IIU()POBOI cpelie U YIIpaBJIeHUA ITud-
POBBIM KOHTEHTOM.
CrpykTypa momenu, npunsaToir B Mapl'V, cocrour
u3 Tpex ypoBHei [13]:
® ypogeHdb 1: KOMIIeTeHIINU 111 (HPOBOTO B3aUMOZ e -
CTBUS;

® YpogeHb 2: KOMIIETEHIIUN CO3LaHUA IIU(MPOBOTO
KOHTEHTA;

® yposeHv 3: KommeTeHIMU IMGPOBOIT TpaHchop-
MaIuu.

P

ITactmopt HaIoHAIBbHO porpaMMmel « [ludpoBas sKOHOMUKA
Poccuiickoit Penepanuu»: http://static.government.ru/
media/files/urKHmO gTPPnzJlaKw3M5cNLo6gczMkPF.pdf
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IlepBas rpymmna KOMOETeHIIUN — KOMNemeHuuu
uu@dposozo 83aumodeiicmeus — ob6beIUHAET BCE, UTO
CBAB3aHO C yMEeHNEeM BhICTPANBATh KOMMYHUKAIUIO, KaK
BHYTpPHU IpodeccroHaIbHO cepnl (HalaKBaHMe B3a-
MMOJEeCTBUSA CO BCEMU CTEHKXO0JIiepaMu o0pasoBaHUs,
BeJleHVEe HayYHOU KOMMYHUKAIIUN), TAK U 3a ee Ipeje-
JjamMu (B YaCTHOCTH, CJIeZJOBaHMe IpaBUIaM [u(ppoBOro
9THKEeTAa B JII000ii cuTyaruu). Biagenre 1aHHBIMU KOM-
HeTEeHIUAMYU OTPaKaeTcAa Ha KauecTBe (POPMUPOBAHUA
nudpoBOi UAEHTUIHOCTH IIejarora.

KomnemeHuyuu co30anus yu@posozo KOHMeHma
ToApa3yMeBaIOT He TOJIBKO YMEHHUE MOJIb30BaThCs CEP-
BHCAMHU JAJIS CO3JaHUS MHTEPAKTUBHBIX YIIPA’KHEHUH.
Croza »Xe BXOJUT BCe, UTO CBSI3aHO C aBTOPCKUMMU IIpa-
BaMu B I()POBOI cpefie, a TaKyKe 3HaHUE IIPUHITAIIOB
memaroruveckoro ausairina. IlociegHee mpoABIIseTCA
B YMEHUU BbIOMPATh U OIeHWBATh KAUECTBO OHJIAH-
KYPCOB U IIU(MPOBBIX MaTEePUAJIOB, BBIABIATH ITOTPEO-
HOCTHU 00yUYaIoINXCsI, CTABUTH 00pasoBaTeJIbHbIE IeJIn
U OIpeneaATh HeOOXOqMMbIe Pe3yIbTaThl, a TaKiKe
moAO0UpPAaATh COOTBETCTBYIOIIUIT UM 00pasoBaTe IbHBIN
KOHTEHT, IIOAAePKUBAaTh MOTUBAIIHIO U IPOEKTUPOBATH
00pas3oBaTEJbHBIN OIBIT 00yYaIOIIIUXC.

Yro KacaeTca Komnemenyuil yu@posoiL mparnc@op-
MAyUU, TO IO HUMU IIOIpa3yMeBaeTca (DYHKIMOHAJIEHOE
MCTIOJIE30BaHUE METOIOB U MHCTPYMEHTOB IIPU PEIIIeHU U
CJIOXKHBIX Ipo(ecCOHATBHBIX 3a/1a4 B ITU(POBOH cpee,
a TaKKe KOMIIETeHI[UU, CBA3aHHBIE CO CKBOSHBIMU ITU(-
POBBIMU TEXHOJOTUAMU AJIA 00PA30BATEIHHOMN AaHAJINTHU-
KU ¥ MHAVBUIYAJIU3AINN 00pa3soBaTeJILHOTO IIPOIlecca.

B 06001116 HHOM BH i€ BCE IIOKAa3aTeJIN MO MOXKHO
OTHECTH K IATU YKPYITHEHHBIM KOMIIOHEHTaM:

1) mexHnonozuveckuii — oTpaskaeT 3HAHUE COBPE-
MEeHHBIX I POBLIX TEXHOJOTUHN, MOHNMaHUE NX
BJIUSHUA Ha TPOGEeCcCUOHATBHYIO NesITeIbHOCTD
¥ KU3HbD B I[eJIOM, YMeHIe r'PaMOTHO, 6e30I1acHO,
9TUYHO U d3hHEeKTUBHO IPUMEHSATh TEXHOJOTUU
B TPO(ECCUOHANBHBIX U JUUHBIX IEJIAX;

2) nedazozuyeckuii — BKJOYaeT B cebsa memaro-
TUYeCKUH AM3allH U IPOEeKTUpPOBaHUE 00paso-
BaTeJIbHOTO OIbITA; YMEHNE CTaBUTh yueOHBbIe
IeJIv; UCIIOJb30BaHUE ITU(PPOBBIX TEXHOJOTUHN
CO00Pa3HO IIOCTABJIEHHBIM yUeOHBIM IIeJIAM; yMe-
HUe paspabaTbIiBaTh 00pa3oBaTeIbHBINI KOHTEHT
¥ YIIPABJIATDH UM;

3) KOzZHUMUBHBLIL — OIIpeJesisieT UCIIOJb30BaHMIE
U(POBBIX TEXHOJIOTUH KaK CPEICTBA IO YUEHU A
¥ IIPOMBBOJICTBA HOBOTO 3HAHUSA, CAMOPA3BUTHA,
PasBUTUA KPUTUYECKOTO U KPEATUBHOT'O MBIIILIE-
HUS;

4) KOMMYHUKAMUBHbLI — TIPENIIoJaraeT HaBbIKU
nocTpoeHUs1 3OGEKTUBHON KOMMYHUKAIIUU U CO-
TPYAHUUYECTBa CO BCEMHU YUaCTHUKaMMU 00pasoBa-
TeJBHOTO ITPOIlecca, a TaKKe YCIeIITHOe pa3perre-
HUe KOHQIUKTHBIX CUTyaIuii B iudpoBoii cpese;

5) TuuHOCMHBLI — XapaKTepU3yeT HeOOXOAUMOCTh
YUYUTHIBATH OCOOEHHOCTH U OIBIT IMUHOCTEH ITe1a-
rora 1 00yJarIerocs Py UCIOJIb30BaHUY UD-
POBBIX TEXHOJIOTUI B yueOHOM ITPOIleCCe, a TaKIKe
onupaThCcA Ha eJIU ¥ HOTPEOHOCTH JINYHOCTH.

ToBopsa o mMmozensax MUPPOBBIX KOMIIETEHIIUH,
Heo0XO0IMMO OTMETUTH BasKHOCTh CIIOCOOOB OIEHKU
U BU3yaJU3alluU TOTO, KaK 9T KOMIEeTeHIIUU (POpPMU-
pyioreca [14]. Takux crmoco6oB, KaK 1 caMUX MoJeJel,
CYII[eCTBYeT HeMAaJo.
H1s olleHKY YPOBHA PasBUTUA MUMPPOBBIX KOMIIE-
TeHIIUHA OBLJ CO3JaH CHEeIHAJbHBINA JUArHOCTUYECKUI
nHCTpyMeHTapuii® (cM. puc. 1). DToT IpOorpaMMHBII
OPOAYKT II03BOJISIET aBTOMATU3UPOBATH IPOIEAYPY
NUATHOCTUKU U IIPEACTABJISAET Pe3yabTaThl B BUAE I'pa-
(PUKOB, OTpaKaAIOMIUX ANMHAMUKY IIpollecca (popMuUpo-
BaHUS MUPPOBBIX KOMIETEHITUN. Biarogapsa nanaoMy
MHCTPYMEHTAPUIO MOKHO He IIPOCTO OIIEHUTH TEKYIIlee
COCTOSTHUE TeX UJIU UHBIX KOMIIETeHI[UH, HO, TPOaHAaJI-
3UPOBAB PE3YJIbTATHI, OIIPEIENUTh, KAKOe JOIOJHUTEb-
HOe o0yueHUe CIeyeT MPONTH UCIBITYeMOMY .
HauHasa monmesib paspabaThiBajiach OJs OIleHKU
U MOAJEPKKU PasBUTUA IUMPPOBBIX KOMIETEHITUN
IeNCTBYOINX IMeAaroroB u Oblja ampoOuMpoBaHaA Ha
npodeccopcKo-IIpenogaBaTeJIbCKOM COCTaBe By3a.
Coryacuo nacunopty Crpareruu B ob6jactu 1udpoBoOi
TpaHcopMaIluU OTpacjeil 5KOHOMUKU, COIUATIbHON
cepbl 1 TOCYyAapPCTBEHHOTO yIpaBiieHusaA PecnyOoanku
Mapuit 91", ogHo#l 13 3ama4, KOTOPbIE IPEICTOUT Pe-
IIUTh B PEruoHe, ABJISETCA NMEHHO HelpepbIBHOE II0-
BbILIIeHNE ITPO(EeCCUOHATBLHON MOATOTOBKY IIeIaroros,
CIIOCOOHBIX feficTBoBaTh B ycsoBuax I[TO. ITocae Toro,
KaK ObILJI coCTaBJIeH MPOMUIL IIN(PPOBLIX KOMIIETEHITHI
npenogaBateaeit MapuiicKoro rocy1apCTBeHHOTO YHU-
BepCcUTeTAa, AJA PAa3BUTHUA HEJOCTATOUHO CPOPMUPO-
BaAHHBIX ITU(MPOBBIX KOMIIETEHITNI UM ObLI MPEAJI0KEeH
myJI AOIOJHUTEIbHBIX MPOo(hecCruoHaIbHBIX ITPOrPaMM
TMOBBINIEHU A KBAJTUDUKAIINN:
o «Illkona-uraTencuB “Ilegaroruveckuii gus3aiin
OHJIAMH-KYPCOB” »;

o «IludpoBas KyJbTypa memarorar;

o «ITudpoBbie cepBUCHI peaTu3anny JUCTAHIIUOH-
HOTO 00pa30BaHUs B By3€»;

o «ITudpoBoii CTOPUTELIUHT B 00PA30OBAHUM » ;

o «HMcryccTBeHHBIN MHTEIEKT: cTapT B UT-0yay-
mee» .

OnHaKO, KaK MBI OTMEUYAaJIU BBIIIE, OMHUM U3 BbI-
30BOB U@ POBOI TpaHchopMaIIUM OJIsA CUCTEMBI 00pa-
30BaHUS ABJISIETCSI HEOOXOOUMOCTE IeICTBOBATh Cpas3y
B HECKOJBbKUX HalpaBaeHUAX. [[paKTUYeCKU OLHOBPE-
MEHHO C IIOBBINIEHEM KBaJIUMPUKAINN AeNCTBYIONINX
menaroroB BCTaeT BOMPOC O MIOATOTOBKE IIeJAaroroB
Oynymux.

CBUIETEIBCTBO O TOCYIaPCTBEHHOM PETUCTPAIIAY IIPOTPAMMBI
nasg OBM Ne 2022619250 Poccuiickasa Penepanusa. [luarso-
CTUYECKUU MHCTPYMEHTAPU OIeHKYU ITM(PPOBBIX KOMIIETEH-
muii npernogasareseit: Ne 202261886 7: zaasieno 19.05.2022:
onyb6aukoBauno 06.06.2022 / Berkuua H. C., Peoxo O. B.;
npaBoobuiagarens PI'BOY BO «MapuiicKkuii rocyjapCTBeHHbII
YHUBEPCUTET» . 3aPETUCTPUPOBAHO B PEECTPE IIPOTPAMM IJIsI
9BM. Pesxum pocryma: https://new.fips.ru/registers-doc-
view/fips_servlet?DB=EVM&DocNumber=2022619250&
TypeFile=html

' Cwm.: http://edu.mari.ru/rsoko/DocLib15/Crparerns %20
mudpposoii%20rpancopmanuu % 20Pecny6auxu %20
Mapuii%2091%20ua%202022-2024% 20roa61. pdf
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Fig. 1. The main screen of the diagnostic tool for assessing digital competencies

3. PazButmne undppoBbix KOMNeTeHUnn
neparoroB Ha Npyimepe NporpamMmmbli
Marncrpartypbi no npopunio
«LlnppoBasa nepgarornka»
HanpaBneHusa noarotoBku 44.04.01
«Meparornyeckoe o6pasoBaHne»

B cBoeM mcciaenoBaHUM CTEIIEHU TOTOBHOCTU MO-
JonbIx mpodeccuoHaNioB K pabore B yciaoBuax I[TO
C. O. Ucaguenko u U. II. KpacHoIllleueHKO OTMEUAIOT,
YTO COBPEMEHHBIE MOJIOABIE JIIOAM OTKPBITHI K TEXHU-
YeCKOMY IIPOTPeccy M IPUMEHEHUI0 ITU(POBBIX TeXHO-
Joruii B yueOHOM nporiecce [15]. To :xe MmoxHO cCKa3aTh
W O COBPEMEHHBIX CTYyAeHTaX — MIPeJCTABUTENAX TaK
Ha3bIBAEMOTO ITOKOJIEHUS «IU(PPOBBIX a00OPUTEHOB»
[16]. Ucnionb3oBaume MU POBHIX YCTPONCTB 1 CEPBUCOB
[IJIs1 pellleHnsT PAa3HOOOPAa3HBIX JIUUYHBIX, YUEOHBIX MU
pabounx 3amau ABJISAETCA JJI HUX €CTeCTBEHHOUN YacThIO
ku3Hu. O6GpaTHOII CTOPOHOM TAaKUX AOBEPUTEIbHBIX
OTHOIIIEHU ¢ «Iu(PO» CTAHOBUTCA HEyMeHHe coXpa-
HATH UMPOBOI bajlaHC, HepalluoHAJIbHOE, U30BITOYHOE
WCIO0JIb30BAHVE TEXHOJOTMI, HEJJOCTATOUHO BBICOKUMI
YPOBEHb KDUTUYECKOTO MBIIIJIEHUA U IP.

IIpoBemennsiiit B 2021-2022 rogax aHaius mu@po-
BBIX KOMIIETEHIIUI Oy AYIIUX IIeJaroroB, 00yYaroIIuxcs
B Mapl'V, mokasaJ, 94To ITpu BLICOKO# OCBEIOMJIEHHOCTU
0 COBPEMEHHBIX IIUMPOBHIX TEXHOJOTUAX U ITIOCTOAHHOM

X MCIIOJIb30BAHUU B OBITY U yuebe CTyIeHThI 0aKaIas-
puara 3aTPyAHSIOTCA YeTKO chopMyJIupoOBaTh, KaK
MOJKHO IPUMEHUTH UX B CBOEH mpodeccun, 1eMOHCTPH-
PYIOT HUBKYIO TOTOBHOCTb K CO3JaHUI0 COOCTBEHHBIX
G pOBBIX 00Pa30BaTEIbHBIX IPOAYKTOB U B I[€JIOM 3a-
TPYAHSAIOTCS MOSICHUTD, UTO TaKoe I poBasi KyJIbTypa,
3aueM HyKHa [P poBas rpaMOTHOCTD, KAKUM 00pa3oM
OHWU BJIUSIOT Ha paboTy megarora [17].

B xozxe uccienoBanua 573 crymenta 1-4-ro KypcoB
fbaxasiaBpuaTa IPOIILIN JUATHOCTUKY [IU(PPOBHIX KOMIIE-
Tennuii. Cpeau HUX ObLIN IIPEICTABUTEIN (PAKYIBTETOB
(pUBNYECKON KYJIbTYPbI, CIOPTA X TYPU3MAa, ICUXO0JIOTUN
U IeJaroruku, ooiero u npodeccuoHaJIbHOro 00paso-
BaHUS, MHOCTPAHHBIX SI3BIKOB.

Ananusupys pes3yJabTaThl UCCIETOBAHUA, MbI BbI-
SCHUJIN, UTO IIPU BHICOKOM IIOKAa3aTesie Pa3BUTUS KOM-
nemeHyuil mexHonozuyeckozo komnonenma (81,15 %)
(cM. puc. 2) CTyIeHTHI HaXOAAT UMPOBBIM TEXHOJIOTUIM
BecbMa OTpaHUYeHHOEe IPUMeHeH!e B IPaKTUKE IIPeIrio-
naBaHUsI. B OCHOBHOM 5TO MCIIOJIb30BaHUE MU(PPOBHIX
pecypcoB u pegakTopos (81,68 %) uiu mouck Heo6Xoau-
MBbIX BaHHBIX B ceTu UuTepHET (80,98 %). 9TO TECHBIM
00pasoM CBS3aHO C HEBBICOKMM YPOBHEM PasBUTUS KOM-
nemeHuyuil, BXOASAIINX B nedazozuvecKuil KOMNOHeHm
(59,34 %), 1 TOBOPUT O TOM, UTO CTYZAE€HTAM He XBaTaeT
MEeTOANYECKUX 3HAHUM 0 BO3MOMKHOCTSIX MCIIOJIb30BAHUS
(G POBBIX PECYPCOB, YMEHU CO31aBaTh I[U(PPOBOIL 00-
pasoBaTeJbHBIN KOHTEHT U YIIPABIATD WM.
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Fig. 2. The level of development of digital competencies of the Mari State University students by components

IToCKOJBKY CTYIEHTHI IIOCTOAHHO BBANMOAENCTBYIOT
¢ yueOHOM nH(popMaIueil, y4acTBYIOT B BLITIOJTHEHUY UC-
CJIe0BaTeJbCKUX U HAYUHBIX IIPOEKTOB, TO KOMNEMeH-
yuu, 00e0uHeHHble KOZHUMUBHbLM KOMNOHEHMOM,
B II€JIOM MOJKHO CUUTATh pasdBuTbiMu (67,02 %). Oguaxo
OpU aHAJIU3e MOKeJaHNl 00yUaIOIUXCSA BhISCHUIIOCH,
yro 35,26 % cuMTaroT HEOOXOAUMBIM IIOBBLICUTEL CBOIO
nHMOPMAIIMOHHYIO 'PAMOTHOCTD U 3aMHTEPECOBAHBI
B COBEPIIIEHCTBOBAHUY KPUTUYECKOT'O MBIIIIJICHUA 1 aHAa-
JUTUYECKUX HABBIKOB.

Ha BTOpOM MecTe 110 yPOBHIO PA3BUTHUA HAXOIATCS
Komnemenyuu, 006sedursemvle KOMMYHUKAMUESHBLM
womnonenmom (79,41 %). 9To 06yCIOBIEHO PETYJIAP-
HBIM HCIIOJIb30BAHMEM MeCCEeHJKePOB, COICeTeH U T. II.
IJIs KOMMYHUKAIIUYA B JINUHBIX, YUEOHBIX, a HHOTIA
U B 1podecCUOHATBHBIX IIEJIIX.

T'oBops 0 iuuHOCMHOM KOMNOHEeHMme, He00XOIUMO
TaKKe OTMETUTHh BBICOKUE ITOKa3aTeJIl ero pasBUTHUA
(69,11 %). OgHako mpu OJIMIKANIIEM PACCMOTPEHUN
BBISICHAETCS, 4TO Jiuinb 30,54 % CTymeHTOB 0CO3HAIOT
BO3MOYKHOCTH IU(MPOBOTO IIPOCTPAaHCTBA AJA IIpodec-
CUOHAJBbHOTO NPOABUKEHNS, CO3MaHUS PernyTalluu
U TUYHOTO Openga. BosaMosKHOCTH, KOTOPHIE ITPEI0CTaB-
AT MUQPOBbIe TEXHOJIOTUHN IJIsI UHANBUAYATIbHOM
HaCTPOUKU 00pasoBaTeJILHOTO IIPOIlecca, TaKyKe ocTa-
JIUCH 3a IIpeJejiaMy 3HAHUIN OOJBIIUHCTBA CTY/EHTOB.
IIpu sToM mcciemoBaTe I OTMEUAOT, UTO B IIOCJIEIHIE
TOAbI BHUMAaHUE K UHAUBUAYAJTIBHOMY CTUJIIO O0yUYeHU T
CTaJIO OJHOI M3 BAKHENIINX TEeHIEeHIIU 00pasoBaHUSI
Ha MUpPOBOM ypoBHe [18].

HepocraTok nmudpoBhIX KOMOETEHIITUNA MMEHHO
B IIeJaroruyecKoM IJaHe MOKHO KOMIIEHCHPOBATD,
HanpuMep, IPEeaJ0KUB CTyJeHTaM COOTBETCTBYIOII[Ee
IOIOJIHUTEIbHBIe 00pas3oBaTeJbHbIe IIPOrPaMMBbI, Ma-
cTep-KJjacchl u Tpennuru. OgHaKo COBpeMeHHbIe MOJIO-
IbIe CIIeI[MAJIKCThI BCe Yallle MCIILIThIBAIOT IIOTPEOHOCTh
B OoJiee (hyHIaMeHTAIbHOII TOATOTOBKE. 15 ya0OBIIeT-
BOPEHUS DTOTO 3aIIpoca, a TaKiKe IJIA yriayOJIeHHOMn

IOJATOTOBKM IeJaroroB K AefATEeJIbHOCTU B YCJIOBUAX
IITO B MapI'V meiicTByeT mporpaMMa MarucTpaTyphbl 110
npoduiio «ITudposasa nemaroruka» (cMm. puc. 3).
9ra obpasoBaTesbHAaA IporpaMMa ObLIa paspadoTaHa
B COOTBETCTBUU C IPUHATON B YHUBEPCUTETE MOEIHIO
mu(pPOBBIX KOMIIeTeHIIUI. KomMnemeHyuu YyposHsa uug-
pos80zo 83aumodeiicmaus GOPMUPYIOTCS CIAEAYIOIITUMU
mpeaMeTaMu:
o «JlesioBasg U MEKKYJIbTYPHAA KOMMYHUKAIIUAS» ;
o «DJIEeKTPOHHBIE cpe bl TPOhEeCcCUOHATBHONE KOM-
MYHUKAIAN»;

o «ITudporoe mopTdoJIMO megaroras;

o «IludpoBasa TpaHchopMaIusa MeAATOTUIECKOI
IesiTeIbHOCTH! » .

TaxuMm o6pasomM, MaruCTPaHTHI OCBAUBAIOT IIPABU-
Jla CeTeBOTO 3TUKETa, CIOCOOBI co3aHmsa Iu(pPOBOHi
penyTanuu U JUYHOTO OpeHaa, (POPMbI dJIeKTPOHHOI
KOMMYHUKAIIMY B pAMKaX HayYHOT'O COOOIIIEeCTBA.

Ha yposhe komnemenyuii co30anus 4yu@poeozo KoH-
meHma 60JIbIIIOe BHUMAaHNE YAEJIAETCA IearOrNYecKOMY
IU3afHYy, YIIPaBJIEHUIO IIPOEKTHOM 1eATEeIbHOCTHIO, IIPO-
eKTUPOBAHUIO CPEICTB MOOMJILHOI'0O O0yUeHU s, ITU(PPOBO-
My 06pa30BaTEILHOMY CTOPUTEJIINHTY. ITIoOCKOIBbKY -
poBas TpaHchopMaIua TpedyeT OT IeIaroroB He TOJIBKO
pasBUBATH CBOIO MUMPOBYIO KYJIbTYPY U KOMIIETEHIIUH,
HO U COAEMCTBOBATH B 9THMX BOIIPOCAX OOYUAIOIIMMCS,
B yueOHOM IIJIaHe MaruCTPaTyphl IPUCYTCTBYIOT TaKUe
OUCTIUILINHEI, KaK «Ilemarormueckuii qusaiiy mu)poBoit
cpenbi», «I[udpoBbie cepBUCHI U MHCTPYMEHTHI B paboTe
mexarora», « MeTtoguka o0yueHU s T POBLIM TeXHOJIOT -
sAM Ha 6a30BOM U yIJIyOJIEHHOM YPOBHAX» . Kpome TorO,
ISl PasBUTUSA ¥ CTYAEHTOB KPUTUUYECKOT0 MBIIIJIEHUS
¥ HaBBIKOB OIIEHKH 00Pa30BaTeIbHOTO ITPOAYKTA BBOASAT-
CA AUCIUILINHEI « MHTeIeKTyaIbHbIH aHAINS TaHHBIX »
U «MOHUTOPUHT U 3K CIIePTU3a I POBOII 06pasoBaTeb-
HOIi cpenbl» . [IpaBoBbIe HOPMBI Pa0b0THI B ycaoBuax I[TO
M3yJarTcA B paMKax npeaMera «l'ocyrapcTBeHHAA I10-
JIUTHUKA B o0JiacTu (P POBOTO 00pa30BaAHUA» .
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wljuchpoeans nedasozukar» — marucTpatypa OnA Tex, KTo X04eT cTaTe nugepom B obnacTu uwdposoro
obpaszoBaHmA. [Nporpamma ABNAETCA MEXNPEOMETHON, OPWEHTMpOBAHA HA MNOArOTOBKY MENaroros, roToBbIX
patoTate B UWMdpoBOM BEKEe Ha CTbiKe pasHbiX obnacTell 3HaHui, HakonneHwA, ofSpaboTKM W MCNoNbL30BaHMA
DonblMX 00OBLEMOB OaHHBIX, WCKYCCTEEHHOTO WHTEMNEeKTa G Lenbi nepcoHanusauuy oDy4YeHWs, MoBbileHwA
MOTHEAL MM 0DyYatoLLMxcA, obnervyeHua pyTUHHON JeATENbEHOCTH NENAroros U yNpaeneHLes.

Puc. 3. Dpazmenm anHomayuu obpasosamebHoil npozpammul «L{ugposas nedazozura»

Fig. 3. A fragment of the abstract of the educational program «Digital Pedagogy»

JaHHbIe IUCIUIIINHBI 00€CIIeYNBAIOT TOTOBHOCTDH
CTYJIEHTOB He TOJIbKO MCIOJb30BaTh HMUMPOBEIE IIPO-
IYKTHI ¥ PECYPCHI B 00pa30BaTeIbHOU AeATeIbHOCTH, HO
¥ cO3[]aBaTh COOCTBEHHBIE 00PA30BaTEIbHbBIE TPOAYKTHI.
B xone perttenusa yueOHBIX 3a1aY 1 ITPOXOKISHUA TPAK-
TUKU MATUCTPAHTHI OCYIIECTBIAIOT IPOEKTUPOBAHUIE
00y4Jammux KypPCOB B COOTBETCTBUU C MPUHITUTAMU
mefaroruyecKoro nus3aiHa, paboTaroT C 9KCIepTaMu
W3 Pa3JIMYHBIX NPEIMETHBIX 00JiacTeii, IPOEKTUPYIOT
oTJeJibHbIe 0O0pa3oBaTeJbHbIe AaKTUBHOCTH, IIPOBOIAAT
ayauT o0pasoBaTeJbHBIX IPOTPAMM U IIPOAYKTOB.

Taxkum 06pa3om, CTyJeHThI MarucTPaTyphl JaHHOTO
HaIpaBJeHUA 32 BpeMdA 00y4eHUA UMEIOT BO3MOYKHOCTh
mompo6oBaTh cebs B Pa3JIUUYHBIX ITPOGECCUOHATbHBIX
PONAX: OT NUMPOBBIX METOANCTOB 0 NU3aHHEPOB 00-
Pas3oBaTeJILHOTO OIbITA U IIPOJAaKT-MEHEAKEPOB B 00-
pasoBaHUU.

Yposenv komnemernuyuil yugpposoic mpancgopma-
yuu TmpeamoJaraeT BilaseHNe CKBOBHBIMU ITU(DPOBLIMU
TexHOJOTUAMU. B paMKax mMarucTpaTypsl 9Ta 3agada
peIraeTcs B X0/ie U3YUYEHUA CIAeAYIONIUX TUCIUIIINH:

o «VIcKycCTBEeHHBIII MHTEJIEKT B I POBOM 00pa-

30BaHUN»;

o «TexHoJNOTUS MHIKEHEPUU 3HAHUN » ;

o «MurennexryanbHble MUMPOBHIE TEXHOJJIOTUN » ;

o «MunuBuayanmsanus 1 IepcoOHATN3AIUA 00yUue-

HUA B U POBOI cpene»;
o «ITudpoBasaobpasoBaTesbHASA aHAJTUTUKA U OI[€H-
Ka 3 HEeKTUBHOCTU OOYUEHUT» .

O0benmHEeHME BCeil n3yyaeMoii nHGOPMAaIUA B Iie-
JIOCTHYIO KapTUHY IIeJaroruiecKoi JeiCTBUTEIbHOCTH
B ycaoBuax IITO obecneunBaeTcs AuCIIUILINHON «Me-
TOABI M MHCTPYMEHTHI IIU(PPOBOI IeTaTOTUKA » .

CienyeT OTMETUTH, YTO IIU(PPOBHIE KOMIIETEHIIUU
B paMKax MaHHOW MarrucTepCcKOU IIporpaMMbI He (op-
MUPYIOTCSA U30JIUPOBAHHO, Ka)kjasd Ha CBOEM yPOBHE.
Bo BpeMs 00yueHUsI CO3NAIOTCA YCIOBUSA, IIPU KOTOPBIX
HEBO3MOYKHO PENIUTH 3aJa4uy, IIOCTABJIEHHYIO B X0Je
OTHOU MUCIIUILJINHBI, HE BJaJes 3SHAaHUAMU, YMEHUAMUI
U HaBBIKAMU, MOJYUEHHBIMU IPU OCBOEHUU APYTOIi.
Hanpuwmep, co3ganme o0yuamIero Kypca mo CKBO3HbIM
MuAPOBBIM TEXHOJOTUSAM ITOTPEGOBAJIO OT CTYAEHTOB
HaBBIKOB IeAaroruyecKoro Am3aiHa, yOpaBJIeHUSA
IPOeKTaMH1, CTOPUTEJJINHTA, PA0OTHI C DKCIIEPTaMU,
TeXHUYECKNX HABLIKOB CO3JaHUS IIPE3eHTAIlNIT, BUE0-
POJIMKOB, MHTEPAKTUBHBIX MYJIbTUMEIUAHBIX 3aJaHUIT,
a TaKiKe YMeHUS rpaMOTHO BbIOMPATHh KOMIIOHEHTHI
nudpoBoit o6paszoBaTeJbHON cpeabl By3a U paboTaThb
C HUMH.

Tako#t MeXIUCITUNINHAPHBINA TOAX0A K (hopMuU-
POBaHUIO MUMPPOBHIX KOMIETEHIIUN eIaroroB perraeT
cpasy ABe MpobJeMbl:

1) npob6aemy parMeHTapPHOCTU OOYyUYeHUS, IIPU
KOTOPOIi CTYAE€HT He BOCIIPUHUMAET HOJIyYeHHbBIE
3HAHUS, YMEHUA U HABBIKU KaK B3aMMOCBS3aH-
HBbIE;

2) mpo6eMy OTOPBAHHOCTH 00yUEHMUA OT PeabHBIX
npodeCCrOHAJIBHBIX 3a5aU.
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Kak BuaHO 13 nmepeuHs yueOHBbIX JUCIIUILINH, IPU
MOCTPOEHUH MPOTrPaMMBbl MATHUCTPATYPHI O ITPOPUITIO
«ITudposBas memarormka» yUUTHIBAJICA U TOT (PAKT,
YTO Y CTYJEHTOB yiKe MMeeTCs OIPeHAeeHHBIHA OIbIT
B3aUMOecTBUSA ¢ UM POBBIMU TEXHOJIOTUAMU. B X01€
OCBOEHUA TUCIUIJINH MariCcTEePCKON IPOorpaMMbl 3TOT
ONBIT aKTYaJU3UPYETCA U PACIIIUPAETCA.

Hanpumep, cTyageHThl He U3ydyaoT nHGOpMAaIU-
OHHO-KOMMYHUKAIIMOHHBIE TeXHOJOTUU KaK TaKOBbIE
(HauaJabHBbIe 3HAHUS B 3TOHM 00JIaCTU IIPOBEPAIOTCA HA
BCTYNUTEJbHBIX MCHBITAHUSIX B MarucTparypy), He
yJaTcs co3aBaTh IIPe3eHTaln UJIX PadoTaTh C BUIEO-
3aI1ChI0, TAK KAaK HA CErOMHAIIHUNA TeHb 9T HABBIKU
BBIPA0ATHIBAIOTCA €Ille B IIKOJe, a 3aTeM IOJyJdaioT
pasBuUTHE U IPaKTUUIECKOe IPUMEHEeHe B IporpaMMax
b6akasiaBpumaTta. Marucrparypa no npoduirio «I{udpo-
Bad meJarorukKa» oOecrieurnBaeT METOAUYECKUN BepHOEe
HWCIIOJIb30BaHME TeXHOJIOTUI, PAIMOHATbHBIN U KPUTHU-
YeCKUI MOAX0/ K X BBIOOPY U BHEJAPEHUIO, IOHUMAaHMIe
mudpPoBOI STUKM M CaMOU CyTH IIporecca mudpoBoit
TpaHchopMaIuu o6pasoBaHMUA.

4. 3aKknioueHue

B cBoeii pabore [19] Tounu BeiiTc oTmeuaeT, 4TO IO~
TpebHoCcTH IIU(PPOBLIX SKOHOMUK B HIpodeccroHaIax
HOBOT'O YPOBHS MOJTOTOBKY 3a4aCTYIO BCTYIIAIOT B IIPO-
TUBOPEUNE C KOHCEPBATNU3MOM YHUBEPCUTETOB, KOTOPBIM
CJIOKHO IIePEeCTPOUTH CBOU ITPOTPaMMBbI IO, TPEOOBaHU S
nudposoro mupa. OnbIT MapuiicKoro rocyapCTBEHHOTO
YHUBEPCUTETA CBULETEILCTBYET O TOM, UTO DyHIaMeH-
TaJILHOCTD U BBICOKAA HAYYHOCTh HE TOJIBKO MOTYT, HO
U JOJI’KHBI COUETATHCA C IIEePEeTOBBIMU TEXHOJOTUIMU
¥ COBPEMEHHBIMY TeHJEHITUSIMU B 00JIaCTHU IOATOTOBKU
npodeccruoHaIOB AJIs 00IIlecTBa 3SHAHUH.

AxTyanusanusa comep:kaHuA MpodecCuoHaTbHBIX
KOMIIETEHIIUY I1eJaroroB, BKJIIOUEHNE ITU(MPOBBIX KOM-
HeTEeHIUI B IIPOrpaMMy IIearOruYecKOi IIOATOTOBKU
onpeneadaeT BEeKTOD AAJIbHEHIIIEr0 Pa3BUTUSA CIIEIU-
aJINCTOB OTPacau 00pa30BaHUA, ABJIAETCA 3aJIOTOM UX
BOCTPeOOBaHHOCTU B OBICTPO MEHAIOMIEMCI MUPE.
BuacTHOCTH, MOZE b ITU(DPOBHIX KOMIIETEHITUH ITIe1aro-
roB MapI'V 1 ee nuarsocTuYecKuii UHCTPYMEHTAPUH I10-
3BOJISIOT IPOGECCOPCKO-TIPEII0AaBaTEIbCKOMY COCTaBY
By3a OCTaBaThCA B Kypce COBPEMEHHBIX 00pa3oBaTeIb-
HBIX TPEH/I0B, BHIOUMPATh HAIIPaBJIEHU A CBOET0 PA3BUTUS
¥ BBIABJIATH COOCTBEHHBIE ITIOTPEOHOCTY B MOBBIIIIEHUN
kBanuduranuu. [Jisa cTyIeHTOB JaHHAA MOJEJIb TAKIKe
MOJKET CJIIYKUTHh OPUEHTUPOM B UX yueOHOU u mpodec-
CHOHAJILHOU NesATeILHOCTH.

SpruMm mpumepom coueTanuA GyHAAMEHTATIHHOCTH
¥ HAaYYHOCTH BBICIIIETO 00pa3soBaHUs C TPeOOBAHUAMU
COBPEMEHHOCTU ABJAETCS IIPporpaMMa MarucTpPaTyphl
no npodpuiio «Iludposas nmegaroruka». Onupasich Ha
HayYHbIE METOIBI MCCIEIOBAHU A, OHA YUIUTHIBAET U IIPe-
OBITYIIUNA OUBIT CTYAEHTOB, U TpeboBaHmA MU(POBOMI
TpaHcOpPMAIMM OTPACIN HAayKU U 0Opa3oBaHUA, OT-
BeUaeT ee BbI3OBAM U DEIAEeT OJHY U3 ee BarKHEHIINX
3aJlau — CO3[JaHUE CUCTEMBbI HEIIPEPHIBHOU ITOATOTOBKH
nefarornyecKux Kaapos AJid paborsl B yeaoBuax IITO.

Kpowme Toro, ranHas mporpaMmma MarucTpaTypbl odecre-
YUBaeT BBIMYCKHUKOB JOCTATOYHBIM YPOBHEM 3HAHUI
U KBasimpukanuii ajia paboThl KaK B c(hepe mpemocTas-
JeHus oO6pasoBaTeJIbHBIX YCAYT, TAK U B YIIPABIEHUU
oOpasoBaHUEM, B 00J1aCTU HAYKU 1 MHHOBAIIUM.
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ANCTAHUWOHHOE OBbYYEHUE B 3MNOXY NAHAEMUN:
OMNbIT POCCUNCKUX NMPEMOAABATEJIEN
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! Kazanckui (Mpueonxckuii) pedepaneHoiii ynueepcumem, 2. Kazans, Pecny6nuka Tamapcman, Poccus
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Annomayus

CraThdA MMOCBSAIEHA U3YYEHUIO OIIbITA IIPeroaBaTesiell POCCUNCKUX BY30B, IPUOOPETEHHOI'0 B IIEPUO/ SKCTPEHHOTO YAAJIeHHOr0
obyuenus B 2020-2021 rogax Bo BpeMs ITaHgeMu. AKTYaJIbHOCTh pa00ThI 00yCIOBIeHA HEOOXOAUMOCTHIO KOPPEKTUPOBK YU TPAEKTOPUN
Pa3BUTHUS CUCTEMBI AUCTAHIMOHHOIO o0yueHnusi. HoBU3HA CcTaThU OIPENEIAETCS CYIeCTBEHHBIM Ae(UINTOM U3YyUeHUsI, 0000IeHUT
¥ OCMBICJIEHUS JAHHOT'O OIIbITA B HAYUHOM JIUTEpaType.

BuccaemoBanuy nCIoIb30BaINCh KOJIMUECTBEHHBIE U KAUeCTBEHHbIE METOAbI cOopa 1 00paboTKU JaHHbBIX . [IpernogaBaTe i POCCUNCKUX
By30B (N = 57) oTBeTH/ I Ha BOIPOCHI OHJIAWH-aHKETHI, IIeJIFI0 KOTOPOU OBLJIO BEIABUTD IIPEMMYIIECTBA U HEJOCTATKY AMCTAHIIMOHHOM
dopmsbl 00yueHuA. 151 ycTaHOBIEHUS HanboJiee paCIPOCTPAHEHHBIX,, KJIIFOUEBBIX TeM IPUMEHSINCH MeTOAbI KOPIYCHOM JMHIBUCTUKH,
IIO3BOJIMBIIINIE BBIIEJIUTH YaCTOTHBIE CJI0BA, UCIIOJIb3yEeMbIe PECIIOHEHTAMU JJIsI OIIMCAHUS CBOETO MTOJIOMKUTEJIHHOT0 ¥ OTPUIATEIHLHOTO
ombiTa. OTBETHI Ha OTKPHITHIE BOIIPOCHI IIOBEPraiNCh TAKKe KOHTEKCTYAJIbHOMY ¥ KOHTEHT-aHAJINSY .

Cpeznu HauboJiee CyIIeCTBEHHBIX ITOJIOYKUTEIbHBIX CTOPOH OHJIaWH-(opMaTa PEeCIOHIEHTHI BBLAEIVIIN: 9KOHOMUIO BpeMEeH! Ha JOPOTY,
pacIupene perepryapa IegarornuecKux CTpaTeruii U JOCTyIIa K HarJIAHBIM MEeTOZaM IIPeJCTABICHUA NH(POPMAIINY 38 CUeT TEXHUUECKUX
BO3MOYKHOCTEH OHJIANH-IIIaT()OPM, BOBJIEUEHNE MOJIYAINBLIX CTYIE€HTOB B aKTUBHOE 00IIleHre, 6e30I1aCHOCTh KOMMYHUKAIIY B I€PUOL
pacupocTpaHeHus BUPYCHOU NHDEKINY, IOCTOSHHBIN JOCTYII CTYLEHTOB K NHDOPMAIMOHHLIM pecypcaM. K HerocTaTkaM JUCTaHIITOHHOTO
00yJeHUS PECIIOHAEHTHI OTHECIN: YXYAIIIeHNe YPOBHSA B3ANMOJEMCTBUSA CO CTYLEHTAMU IIPU OTCYTCTBUY JIUIHOTO U (MJIHM) BU3YaIbHOTO
KOHTAKTa, TeXHUYECKUE IPOGIEMBI CO CBABHI0, TPYAO0EMKOCTb, CJIO?KHOCTb PA3BUTUSA IPAKTUYECKUX HABBIKOB, TPYAHOCTHU d9(D(HEeKTUBHOTO
KOHTPOJISI 3HAHUH U IICUXOJOTUUECKOTO COCTOSIHUSA CTYJEHTOB, CHIYKeHIe MOTUBAI[UH Y CTYIEHTOB, a TAKKe IPOBJIEMEI CO 3J0POBBEM.

Ha ocHOBaHUU pe3yJIbTATOB UCCIELOBAHUSA CHEJIAHBLI BEIBOABI O HEOOXOJUMOCTH IMOBBHIMIEHUS IPO(ECCUOHATBHBIX KOMIIETEHIUH
mperogaBaTesieil U paciIupeHusi TeXHUUECKOoH 6a3bl 00pa3oBaTeIbHBIX opranusanuii. ITociennee o6ecrieduT JOCTYII U UCIOJIH30BaHUE
MHOTO(YHKI[MOHAJIBHBIX CUCTEM YIIPABICHUS JUCTAHIIMOHHLIM O0YIE€HMEM U IPOTPaMM, [IO3BOJISIOIINX IPOBOAUTE BUAEOKOH(DEPEHIINH,
nenuThes paiamu, a TakyKe JeMOHCTPUPOBATH MYJIbTUMEIUNHEIE IPE3eHTAINY U OHJIANH-MaTePUAJIBL.

VccoenoBaHue 3HAUMMO C TOUKY 3PEHUS N3YUEHU U 0000IIEHNUS ITOJI0KUTEIHHOTO ¥ OTPUI[ATEIHFHOTO OIIbITA IPeIogaBaTesen AJst
YCOBEPIIIEHCTBOBAHUSA IPOTPAMM MOBLIMIEHUS KBAJIU(PUKAINY, IPUHATUS PELIEHUH 10 3aKyIIKe U BHEAPEHUI0 000PYLOBaHUS U IIPO-
rpaMMHOr0 00eclieue s, BHECEHU A UBMEHEeHNH B IPOrPaMMbI PA3BUTHUS BY30B.

Knrwuesvle cnosa: JUCTAaHIIMOHHOE 0O0yUueHMe, OHJIaH-00yueHne, naungemusi, COVID-19, Bys, npemnogaBaTein.

HAnsa yumuposanusn:

Cadvikosa I'. B., Cesepvarnos O. H. [lucTaHIIMOHHOE O0yUYeHNEe B SII0XY IMaHAEMUM: OIBIT POCCUICKUX Ipenogasareneit. UHgpopma-
murxa u oopaszosanue. 2023;38(1):72—-82. DOI: 10.32517/0234-0453-2023-38-1-72-82

DISTANCE LEARNING DURING THE PANDEMIC ERA:
RUSSIAN INSTRUCTORS' EXPERIENCE

G.V. Sadykova'<, O. . Severyanov'
' Kazan (Volga region) Federal University, Kazan, The Republic of Tatarstan, Russia
D4 gsadykov@kpfu.ru

Abstract

The article focuses on studying Russian university instructors’ experience acquired during the emergency remote learning period
in 2020—-2021. The need to adjust the development route of the distance learning system determines the topicality of the research. The
novelty of the article is determined by significant gaps in scientific literature concerning studying, generalizing, and comprehending
such experience.

The study employed quantitative and qualitative methods of data collection and processing. Russian university instructors (N =57)
filled in an online questionnaire which aimed to identify the advantages and disadvantages of distance learning. Corpus linguistics
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methods were used to outline the most common key themes, which made it possible to identify the frequent words employed to describe
positive and negative experiences. Responses to open-ended questions were examined using contextual and content analysis.

The most significant positive aspects of the online format identified by the respondents included travel time saving, extending the
repertoire of teaching strategies and access to visual methods of presenting information thanks to the online platform technological
capabilities. This enabled instructors to involve usually silent students in active communication. Moreover, the respondents cited safe
communication during the spread of a viral disease as well as students’ constant access to information resources. As for disadvantages,
respondents mentioned a marked deterioration in interaction with students due to the lack of personal and/or visual contact, technical
communication problems, and labor intensity. Other often cited drawbacks were difficulties in developing practical skills and effectively
monitoring students’ knowledge and psychological state, learners’ decreased motivation as well as health problems.

Based on the results of the study, the article concludes that it is necessary to improve instructors’ professional competencies and
improve technical facilities of educational institutions. This would provide access to and usage of multifunctional distance learning
management systems and programs that permit videoconferencing, file sharing and demonstrating multimedia presentations and
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online materials.

The research is relevant as it is important to study and summarize instructors’ positive and negative experience to improve
professional development programs, make decisions on purchasing and using equipment and software, and change university

development agendas.

Keywords: distance learning, online learning, pandemic, COVID-19, higher educational institution, instructors.
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1. BBepgeHune

B To BpemMsa Kak MUPOBOE COOOIIECTBO MEAJIEHHO
aZanTUPyeTC K HOBOI peaIbHOCTH, BLI3BBAHHOM PaCIIpo-
cTpaHeHUeM KopoHaBupycHoii uHdpeknuu COVID-19,
B HAYYHOU JUTEPAType HAUMHAIOT IIOABIATHCA pe-
3yJbTaThI IEPBBLIX CEPHE3HBIX MCCJIEIOBAHNI TOTO, KaK
NaHAeMUusA IOBJNAJNA HA CUCTEMY O0pPa30BaHUA U UTO
IIPOUCXOAUJIO B TeX MUJIU MHBIX CTPAHAX B IEPUOJ JIOK-
nayuoB. OrpaHuYeHUs 3aTPOHYJIU 00pasoBaTeJIbHBIE
opranusamnuu B 6osee uem 150 cTpanax Mmupa, IMOBJINUIB
mpubansuTesbHO Ha 1,6 Mapa o6yuatomuxca’ . Bo mEO-
TUX CJIyYasiX 9TO 0O3HAUAJIO ITIePeX0] Ha JUCTAHI[TUOHHbIE
dopmsbl 00yueHUA. HecMoTpsa HA TO, UTO OHJIAMH-TITKOJIBI
U OHJIAWH-TIPOTPAMMBbI aKTUBHO U HEPEAKO YCIIEITHO
BHenpaauchk o 2020 roxa, maHgeMus CYIIeCTBEHHO
CKOPPEKTHUPOBAJia TPAEKTOPHUIO PA3BUTUSA CUCTEMBI
AUCTAHIIMOHHOTO O0yUYeHUs, ITIOCTABUB BCEX IIeAaro-
rOB U BCeX 0O0ydYaloIuxcs mepes Heo0XOqUMOCThIO
OMHOMOMEHTHOTO IIepexoja Ha yOaJeHHBIN (popmarT
00yueHUA U cOo37jaB GecIpereileHTHhIE CIOKHOCTHU IJIA
o6eux cTopoH. [JlanHAaa cuTyanusa MO3BOJINUJIA BHIABUTH
KaK OTPUIlaTeJbHBIE, TAK U IIOJOMKUTEJIbHbBIE CTOPOHBI
OUCTAHIIMOHHOTO O0YyYeHUsI, YTO CTAJI0 OCOOEHHO oue-
BUIHBIM IIOCJIE BBIXO0/1a U3 JIOKIAaYHOB ¥ BOBOOHOBJIEHU A
OUYHOT'0 O0yUYeHUs.

IIpencraBiaeHHOE UCCIE[OBAHNE HATIPABJIEHO HA BBI-
ABJEeHUEe MHEHUU IperofaBaTesiell POCCUNCKUX BY30B
KacaTeJbHO MPOOGJIEMHBIX U MOJIOMKUTEIbHBIX CTOPOH
AVCTAHIIMOHHOTO O0yUYeHUA B 9TI0XY TaHgemun. Hac nu-
TepecoBaJIo, KaK IeJaroru By30B OIIeHUBAIOT CBOI OIIBIT
paboThl B mePUOJ JOKAAYHOB, KaKie MPenuMyIiecTBa
¥ HEJJOCTATKU JUCTAHIIMOHHOT0 O0YUEeHU S BHIIEISAIOTCS
UMY KaK HanboJjee CyI[eCTBeHHBIE 1 KaK1e BIBOAbI MBI
MOJKeM CeJIaTh Ha 3TOIl OCHOBE.

Worldbank. Remote Learning During COVID-19: Lessons
from Today, Principles for Tomorrow. https://www.
worldbank.org/en/topic/edutech/brief/how-countries-are-
using-edtech-to-support-remote-learning-during-the-covid-
19-pandemic

2. 0630p nuTepatypbli

PaccmarpuBas Bompoc o0yueHUs: B II€PUO/ ITaH/e-
MHU, B IIEPBYI0 OUepelb HEOOXOIUMO YUUTHIBATH TO,
YTO IIepeX0/] Ha yAAaJeHHbBIH (hopMaT B 9TO BpEMA HOCUJI
9KCTPEHHBIN, a He IIJIaHOBBII xapakTep [1]. DKcTpenHOE
yaJIeHHOe O0yUeHNe, B OTJIUYNE OT ILJIAHOBOTO, IIPEIIO-
JlaraeT IIOMCKY BDEMEHHBIX PEIlleHnT, HanboJjee JOCTYII-
HBIX JIJIS BCeX BOBJIEUEHHBIX CTOPOH U He TPEOYIOIMX
6—9 mecsdIeB IIpeqBapUTEIbHOI IIOATOTOBKHU, KaK 9TO
HepeaKo ObIBaeT B CJIyUae ¢ paspadoTKON KaueCTBeHHBIX
MUCTAaHIIMOHHBIX IIPOTPAMM B 00bIUHOM cuTyarnuu [2]. He
uMes BpeMeHU Ha IIOATOTOBKY, IIeIaroru U 00yJaroIi-
ecs (a TaKksKe UX POJUTENN) BHIHYKIEHBI OBIIN CPOUHO
usobperaTh HOBbIE (POPMBI OOYyUEHUA U afalTUPOBATH
cTapble K HOBBIM peajusiM, IPU 9TOM He Bcerjga mmes
IOJIKHBIE PECYPCHI 1 TONAePKKY [3].

Ilo mepe aganTanuy K HOBOM pPeaibHOCTHU B yCJIOBU-
AX TaHAEMUU DAL CTPAH TOHUIKAJ CTelIeHb N30SI,
paspeliias peruoHaM ¢ 00jiee HUSKUMHU ITOKa3aTeJIaMUI
UHQUIINPOBAHHBIX BBIXOAUTH W3 IIOJHOTO JIOKAAayHA.
IIKO0JBI M YHUBEPCUTETHI TAKIKE MIPUHUMAJIU PEITeHU s
0 TOJIHOM HMJIW YaCTUYHOM OTKase OT yAajJeHHOro ¢op-
MaTa B COOTBETCTBUY C DPEKOMEHAAINAMYU MUHUCTEPCTB
3IpaBOOXpaHEeHUA U 00pa3oBaHUA. B uactHocTH, B He-
KOTOPBIX CTPaHaX IEepeIu Ha CMEIIaHHYI MOJeIb
obyuenus, korga 30—50 % oOyuaroniuxcs moceIaan
IIKOJIBI U YHUBEPCUTETHI OUHO, YePEeAYA TPAJUIITUOHHY IO
dopmy 00yueHUA ¢ AUCTAHIITMOHHOI [4].

HUccnenoBaHus, mpeacTaBjIeHHbIe B MUPOBOU Ha-
YYHOII JIUTEepaType 3a MOCJeJHUE JBA T'0a, CBUAETEb-
CTBYIOT O TOM, UTO JJIs MHOTUX IIpemoaBarejeii u o0y-
YAOIUXCs IIepexol Ha yaaJeHHYyo (GopMy Oo0ydeHUs
cTajJ BbI3OBOM. B mepByI0 ouepeah 06emM CTOPOHAM
o0pas3oBaTeJbHOTO IpOoIlecca IMPUIIIOChH PeliaTh, Kak
B3aMMO/IefiICTBOBATDL B YCJIOBUAX OTCYTCTBUS JIUUHOTO
kKoHTaKkTa. PopmaT 00yueHUA BO MHOTOM OBILJI O0YCJIOB-
JIEH HAJIMYUEeM JOCTYIa K KOMITHIOTEePHBIM 1 MOOUJIBHBIM
TeXHOJOTUAM U K ceTu Wurepuer. IIpu orcyrcTBun
CcTabUJIBHOTO JOCTYIIA K TAKUM TEXHOJIOTUAM O0yUeHre
YaCcTO CBOAMUJIOCH K TOMY, UTO ITPEHofaBaTe b 0003HaAYA
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TeMbI, (QOPMHUPOBAJ CIIUCOK JIUTEPATYDPhI U 3aJaHUS,
a 00yvyamIuiica caMOCTOATEJbHO (MU C IIOMOIILIO
poauTeeil U peeTUTOPOB) OCBAWBaJ KOHTEHT U BBICHI-
JIaJI TOMAIITHIO PaboTy ITpemojaBaTeli0 Ha IIPOBEPKY;
OpY 5TOM KOMMYHUKAIVA MOTJIA OCYIIeCTBIATHCA KaK
yepes BJIEKTPOHHBIE CETH, TAK U 0€3 UX UCII0JIb30BAHUA.
K npumepy, B Benukobpurauauu 71 % INIKOJIBHUKOB
TOCYZapCTBEHHBIX IIKOJI MMEJIU PeryJspHble OHJIANH-
YPOKH, B TO BpeMs Kak B 'epmanum iutib 6 % obydanuch
OHJIAMH Ha esKeIHeBHOI ocHoBe u Gojiee 50 % mmenu
BO3MOJKHOCTB IIOCEIIaTh OHJIANH-3aHATUA JUIIb MeHee
OJTHOTO pasa B Hemesdmw [5].

B HamboJjiee BBIUTPHINIHON CUTyalUN OKAa3aJUCh
Te 00pa3oBaTeJibHbIE OPTaHU3AINH, T/e N0 MaHAEeMUU
CYyIIleCTBOBAJIa YCTAaHOBUBIIIAACS CUCTeMa AUCTAHIM-
OHHOTO (OHJIa¥H) 00yUeHUs:, rae paHee GYHKIIMOHUPO-
BaJia 3JIeKTPOHHAas I1aTdopMa yrpaBieHnusa 00yueHrueM
(learning management system) u 65171 TOATOTOBIEHHBII
TeXHUYECKUU mepcoHaj, CIOCOOHLIN OKasaTh MOJ-
IEeP:KKY TIPHU Iepexoje Ha AUCTAHIIMOHHOE O0yUeHUe.
AaexrpoHHbIe maTdgopmsl Blackboard u Moodle, emre
0 MaHAEeMHUHU XOPOIII0 3apeKOMEeHOBaBIINNe ce0sl KaK
BeAyIIUe CUCTEMBI YIIPABJIEHUA AUCTAHIIMOHHBIM 00Y-
YeHUEeM, aKTUBHO HCIIOJH30BAJINCh IIPEIOfaBaTeJIAMUI
u obyuarorumucs [6]. Xorsa aTu cucTeMbl UMeIOT OO P-
HBII DYHKIIMOHAJ, B HEKOTOPBIX CIyYaaX BY3bl IPUHU-
MaJIu pellieHne TOTMOJHUTD UX APYTUMU 3JIEKTPOHHBIMU
nporpaMMamu, Hanpumep Zoom [6, 7] unu Microsoft
Teams, kak aTo umeso mecto B Kasanckom (IIpuBosrx-
cKOM) (pemepasibHOM YHUBEPCHUTETE, I'me paboTaimT as-
TOPBI JAHHOTO MCCJIEJOBAHUSA, U, BUAUMO, BO MHOTHX
IPYTHUX POCCUMCKUX OPraHM3aIUAX .

Kpome TexHOJIOrmUeCKUX BO3MOYKHOCTEI, KJ0Ue-
BBIMU (haKTOpPaMU, BIUAIONIMIMU Ha BEIGOP hopM o6yue-
HUSA B YCJIOBUAX DKCTPEHHOTO IIepexo/ia Ha yAaJIeHHBIN
dopmar, cTamm BO3pacT 00ydJaIIUXCA, KOMIETEHI[UHU
yuuteneii B obaactu UKT u nx npeagBapUTeIbHBIN OIBIT
IperoJaBaHUs OHJIANH, a TAKKe IpeaMeT (AUCITUILINHA)
ob0yueHUusA. XOTs OHJANH-00yUeHUe He II0Jb30BajoCh
6GOJIBIIOI MOMYJAPHOCTHIO B IIPOrpaMMax AOIIKOJIb-
HOro 00pa3oBaHUs, B ANIOXY HNAHAEMUU BJIEKTPOHHAA
KOMMYHUKAIUSA B HEKOTOPBIX CJAyUYAsaX CTaJIa equH-
CTBEHHOM BO3MOJKHOCTHIO IPOJOJIKUTH PA0OTY C AeTh-
mu-gomikoabHuKamMu [8]. Ilegaroru MiagIiinx KJaaccoB
CTOJIKHYJIUCH HE TOJBKO C TEXHUYECKUMU U TIeJarori-
YeCKUMU BOIIPOCAMU, HO U C HETATUBHBIM OTHOIIIEHUEM
OTZEJbHBIX POAUTEIEH K 9JIeKTPOHHBIM (hopMaM PaboThI
c ux gerspMu (Bos3pacra 6—-11 net) [9]. Pemenne npume-
HATH 3JIEKTPOHHBIE TEXHOJOTUU C AeTHbMH ITKOJBLHOTO
BO3pacTa, 0 BCcell BUAMMOCTU, 3aBUCEJIO KaK OT TeX-
HUYECKUX BO3MOYKHOCTEIl I1elaroroB 1 AeTei, TaK 1 OT
pacupocTpaHeHHBIX B KOHKDPETHOM cTpaHe HMPaKTUK
ucnoabsoBanus KT B mkoarHOM oOpasoBanuu. Taxk,
ecuiz B CIITA GoJBIITMHCTBO YUUTEJIEH IITKOJI UCII0JIh30Ba-
JI 9TU TEXHOJIOTUY IIPU IIEPEXO0/Ie B Y IaJIEeHHBIN (popMaT

Yexanun M. Misrosoft Teams KaXIbIil AeHb UCIIOJb3YET
6osiee 145 musinonos nosab3oBareneii. TEFIDA. 29 anpens
2021. https://tefida.com/microsoft-teams-usage-jumps-to-
145-million-daily-active-users/

pa6otei [10], To B 'epMaHum MHOTHE ITIeaTOoTU HE CUM-
TaJI1 HeOOXOIMMBIM aBaTh OHJIANH-YPOKU AeTam [11].

HNmeroryecsi KOMIIETEHITUN IIeJaroroB B 00JiacTu
HNKT u onnaitH-o0yueHUA TaKKe OKa3aau CYIIIeCTBEHHOe
BJIUSAHNE Ha BBIOOP popM TaKoil paboTwi. B ycioBusax
HeompeJeeHHOCTHU, CTPecca, CBSI3aHHOTO C yIrpo3oi
3I0POBbI0, HOBBIMH YCJOBUAMU (PDYHKIITMOHUPOBAHUS
OTIeJIbHOTO YeJIOBeKa, CeMbU U OOIIecTBa B IlEJIOM,
yUYuTeA U IpernogaBaTen OIpaich Ha Te PecypcChl,
KOTOpbIE yiKe UMeJINCh, CO3IaBaju HOBbIe MaTepPUaJIbl,
a TaKJKe UCKaJIU MONIePyKKU y KoJuter [7, 12, 13]. Xora
yIOaJIeHHBIN cII0oco0 00yueHusA He Bcerga Ipeaiojara
9JIeKTPOHHBIE (DOPMBI PabOThI, BO MHOI'UX CJIIyYasdX IIe-
Jaroryd CTapaJiuCh HANTU BO3MOYKHOCTH UCIIOJH30BATH
OHJIAaMH-TeXHOJIOTUH. 3/IeCh Ha IIePBOe MECTO BBIXOIIJI
BOIIPOC ITPO(ecCUoHaATbHBIX KOMIIETEHIIUH IIPermogaBa-
TeJsA, ero HaBBIKW paboThI ¢ IudpoBLIMU IaaTdopMma-
MU, YyMeHUe BeIOpaTh 1 3h(GeKTUBHO BHEAPUTH Te UIU
WHBbIE TUCTAHIIMOHHBIE TeXHOJOTUU AJIS HOCTUKEHUS
KOHKPETHBIX Ilefarormueckux sagaud. McciemoBanue
amepukaHckux yueHbIX C. K. Cumca u I[. M. Beiikepa
[7] cBUAETENBCTBYIOT O TOM, YTO IPU HAJIUYUU IPEJ-
BapUTEJHbHOTO OIIbITa PabOThI C JUCTAHIITMOHHBIMU TEX-
HOJIOTHUSAMHU U HAJIAKEHHOM CUCTEMbI OHJIAH-00yYeHU T
KauecTBO OHJIAMH-KYPCOB B IIePUOJ HaHAEMUU MOTJIO
OBITh HEe XYJKe, YUeM B YCJIOBUAX IIJJAHOBOTO OHJIAMH-
0o0y4eHUs, OAJHAKO BOBJIEUEHHOCTDH CTYJEHTOB U yI0B-
JIETBOPEHHOCTD IIPEIloaBaTe el OT Irpolecca 00 yUeHu A
MOTJIN OBITH HUXKE.

Bakwoii 3agaueii 41 MHOTHX IIpeIiolaBaTeei, pa-
0oTaBIINX Yepes I POBLIe IIAT(HOPMEI U IPOrPAMMEI,
CTaJIO IIOCTPOEHIEe OHJIaNH-COO0IeCcTBa U CO3IaHue TakK
Ha3bIBaeMoro «d(pdexTa CONUaJIbHOTO IPUCYTCTBUI»
(social presence), uTo, KaK OBLIO IIOKA3aHO B MCCJIELO-
BaHUAX B IpefnaHgeMuyecKuii nepuon[14, 15], nanps-
MYIO BJIUSIET HAa Ka4eCTBO JUCTAHIIMOHHOTO O0yUeH!sd,
MOCKOJIbKY CIOCOOCTBYET AaKTUBHOMY BOBJIEUEHUIO
CTYeHTOB B 00pa30BaTEIbHBIN IPOIECC, TOBBIMIEHUTO
SMOIMOHAIBHOM U MHTEJLIEKTYaJIbHOM OTAaUN, VI0BJIET-
BOPEHHOCTHU CTYAEHTOB 1 IIperofaBaTesiei oT mpoilecca
obyuenusi. MccienoBaHUA MOKa3bIBAIOT, UTO B TAKUX
cTpaHax, KaK, HanpuMep, ImMoHus, CTYyAeHThI U IIPeIo-
IaBaTeJIN UCIOJIb30BaIU OOIIIUPHBIN PAL CPEACTB KOM-
MYHUKAaIIUU, BKJIIOYAIOIINI, KpOMe OCHOBHO miaTdop-
MbI 00yueHus, Takxe Google Forms, YouTube, Flipgrid,
Edmodo, Zoom u ap. [16]. KommyHUKaI1a MOCPECTBOM
CUCTEM BUACOKOH(MEPEHITINI, TAKUX KaK Z00Mm, TO3BOJIH-
Jla YaCTUYHO KOMIIEHCHUPOBATh OTCYTCTBUE BU3YaJIbHOI'O
KOHTAKTa, II0Ka3aB IPenMYyIIeCcTBa CUHXPOHHBIX (popM
o011eHns B (popMaTe BULEOKOH(MEPEHIINN.

Croenuduka JUCIIUIIINHBI, HECOMHEHHO, ITOBJIUIA
Ha BBIOOD TeX WJIM WHBIX METO/OB 1 IPUEeMOB KOHTPOJISA
3HAHUN U JOHECeHUs KOHTEeHTa q0 ooyuatomuxcs. Oco-
OEHHO CJIOMKHOM 3aaUell CTAJI0 PA3BUTHE IPAKTUUYECKIX
HaBBIKOB, TPEOYIOIUX PUIUUECKUX IBUKEHUN, TAKUX
KaK My3UIPOBaHUeE HA 3aHATUAX OYAYIIIUX IIeJaroros-
MY3BIKaHTOB [12] uji MegUIIMHCKNE MAaHUIYJIAINYN HA
3aHATUAX Oyaymux cromarojoros [3]. MccnenoBanus
MOKAas3bIBAIOT, UTO MPEIogaBaTe/IsIM IIPUIILIOCH U300pe-
TaTh HOBBIE METObI TOHECEeHUsI KOHTEHTA /IO CTYIeHTOB
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¥ HOBBbIEe (DOPMBI ITPOBEPKU ero ocBoeHusi. Cpeu 3a10Ky-
MEHTUPOBAHHBIX ¥ ONYOJINKOBAHHBIX NCCJIEI0BATEISIMU
HOBBIX IIPHEMOB PaboTHI B yAaJeHHOM ()opMaTe MOKHO
OTMETHUTH CJIeAYIOIIre:
® OTKDBITHIE AJII O0IIIeCTBEHHOCTY OHJIAH-3aHATUA
110 PA3BUTHUIO HABLIKOB IIPENIOJaBaHUA Oy oYX
yuureieii xumuu B Kurae [13];
® COBMECTHOE IIeHUEe U CO3JaHue TOMAIIHUX Op-
KeCcTpOB C MCIOJIb30BAHUEM IBUIKEHUN TeJa
(XJIOIIKOB, TOIIOTA, IIEJYKOB), IPeIMeTOB O0u-
xoma (BUJIKM U TEPKU) U SJIEKTPOHHBIX 3BYKOB
KoMITbIoTepa U TesedOHa HA 3aHATUAX OYIYIITUX
yuuresieir Mys3biku B ABcrpaauu [12];
e HCHoOJb30BaHHE colnuaabHoi ceru iNaturalist
U 00JIaYHBIX HporpamMMm ajs GUKCUPOBAHUSI,
ugeHTUGUKAIUYT U aHAJIN3a IPegMeTOB (hJIOPhI
u hayHbI HA 3aHATUSIX 10 SKOJIOTUU B aMEePUKaH-
cxoM yHuBepcurete [17].

ITocKOJIBKY AMCTAHITMOHHOE O0YUeHYE JIUIITUIIO CTO-
POHBI IUUHOTO KOHTAKTA, CTYAeHThI IIeHUJIN CTaAPaAHUS
mmperogaBaTesieil, KOTOpbIe IPeJoCTaBIAIN uHpopMa-
muio B BusyajabHoM opmare. K nmpumepy, CTyIeHTHI
PYMBIHCKOTO By3a ObLIU 6J1arofapHbI IPenoiaBaTeIaM
MHOCTPAHHBIX A3BIKOB, IPEACTABIAIOINIIM MaTepua
C IIOMOIITbIO ITpe3eHTaI i B mporpamme PowerPoint [18].

HecmoTps Ha cTapaHuA MHOTHUX II€JarOT'0OB, CJIeAyeT
KOHCTaTUPOBATh, UTO yAAJeHHOE 00yUeHEe He IIPOIILI0
0e3 1oTeph 15 KauecTBa oopasoBanus. VceaeqoBarein
u3 Uunuu A. K. Apopau P. IllpuauBasas [19] npoBenu
aHaJu3 OIbITa PaboOThHI IIperogaBaTeieil MHAUNCKUX
BY30B U MIPUIILJINA K BBIBOAY, UTO IJIA MHOTHX OKUIAe-
MbI€ Pe3yJabTaThl IPEIofaBaHUs IIOCPEACTBOM OHJIAH-
TEeXHOJIOTUH He COBIIAJU C PeajJbHBIMU Pe3yJIbTaTaMu.
OCHOBHBIMU TTPOOJIEMHBIMU 30HAMU OBIIN OTCYTCTBUE
CcTa0MJIBLHOTO MHTEPHETA U HEJOCTATOK KOMIIeTEeHITUM
B chepe UKT. IIpemmomaBaTesin Tak:Ke >KajIOBAJUCh
Ha HUBKYIO IIOCEeIaeMOCThb 3aHATUN 00yUaroIUMUCH,
OTCYTCTBUE JIMUHOTO KOHTAKTa U CTAOUJIBHOTO B3a-
UMOJENCTBUA CO cTyAeHTaMu. [lomo0ubIe IPOoOIeMbI
ONUCHIBAIOTCA U B CCaeNoBaHNY MHeHU 604 yuureneit
mkosa CIITA, KoTopble oTMeTHUJIN TPOO6JIeMBbI C BOBJIeYe-
HUEM YYeHUKOB B paboTy, ¢ amanTarnueil IporpaMMbl
K OHJIAaH-CpeJie, a TAaKIKe CJI0KHOCTH, CBA3aHHBIE C I10-
Tepeil IMUHON CcBsA3U B mpoliecce npenogaBanusa (loss
of personal connection of teaching) u omryiesuem or-
CYTCTBUS JOJIIKHOU monnep:KKu [9].

WccnenoBaHUs CBUAETEIBCTBYIOT, UTO KOMMYHUKA-
nua gake B ¢popMaTe CUHXPOHHOI Be6G-KOH(pEpeHIInU
HepeaKo He MoTIJa Bocco3aaThb 3(h(eKT JINUYHOTO IIPU-
cyTcTBUA B ayauTopuu. IIpenogaBaresisam ObLIO CIOKHO
MOHATH, BOBJIEUEH JIU CTYAEHT B pab0oTy U YCBOWJI JIN OH
uHGOPMAINIO, YTO OCOOEHHO TPOOJIEeMATUUHO IPU BBI-
KJIIOUEeHHOU Kamepe obyuarorerocs [12]. Kak pe3yin-
TaT, B AUCTAHIIMOHHOII (hopMe oOyUueHUA HAOJI01aI0Ch
COKpallleHre TaK Ha3bIBaeMbIX 00yUaOIUX MOMEHTOB
(teachable moments) [12]. B To :xe BpeMsi CTy/IeHTHI
SIBBIKOBBIX KYPCOB OJHOTO M3 PYMBIHCKUX BY30B BBI-
pasuau HeZOBOJBCTBO HU3KUM YPOBHEM ITOCEIeHUS
3aHATU CBOMMU OJHOIPYIIHUKAMY, HEBO3MOKHOCTHIO
HOJIYYUTHh MOMEHTAJbHYIO PEAaKIINIO IIPeIogaBaTessd

Ha omubKY, 0COGEHHO B NPOUSHOIIEHUU, U B I€JI0M
OTCYTCTBMEM KOHTaKTa C IIPeIojaBaTejieM U COKYypC-
HUKaMHU B TOM Ke 00'b€eMe M KadecTBe, KaK OBLIO IO
naugemun [18].

BwmecTe ¢ TeM oHIAWH-00yUeHUE UMEJIO U ITOJOMKU-
TeJbHBIE CTOPOHBI. OIIPOC CTYJEHTOB OTHOT'O U3 MOCKOB-
CKUX BY30B I yHUBepcuTeTa B ApabCcKux OMUpaTax BbI-
SBUJI CJIEAYIOIME TPEUMYIIECTBA YAAJIEHHOTO 00yUeHU A
B IIepUOJ TaHIEeMUN:

® yBeJIMUYEeHUE KOJIUUYECTBA CBOOOHOTO BPEMEHU;

e BO3MOJKHOCTBH Uallle [eJIaTh IIePePHIBHI;

e (Oojee koM(popTHAS yueOHad cpena;

® OTCYTCTBUE HEOOXOAMMOCTU TPATUTH BpeMs HA

nopory B yuuBepcuret [20].

Kpowme Toro, sKCTpeHHbBIN 1M MAaCcCOBBIII Iepexoa Ha
OUCTAHIIMOHHBIN (hopMaT CIIOCOOCTBOBAJ YCKOPEHHOMY
pasBuTHUIO OHJalH-TIegaroruku. Ilo omeHKamM HeKO-
TOPBIX BKCIEPTOB, CUCTEMA O00pPa3s0OBaHUA ITOJYUHUJIA
CUJBHEUIITUH UMITYJIBC AJIA PA3BUTUA NTUCTAHIILOHHOTO
o0ydeHUs", a CTYIeHTHI OIleHIIH yA06CTBA, CBA3AHHBIE
C UCTIOJIb30BaHUEM ITM(MPOBBLIX TEXHOJIOTUH, U YBUEIHU
0co0bIe IPEeNMYIIleCTBa CMEIIIAHHOT0 OYHO-TUCTAHI[MOH-
HOro popmara ooyuenusd [21].

3. MeTogonorua nccnegoBaHunA

ITenbio JaHHOTO MCCJIELOBAHUS CTAJO M3YUEHUE
OombITa IIpernojaBaTeseli, paboTaBIINX B yAaJeHHOM
dopmare B mepuo naungemun. [{na c6opa PakTuuecKux
MTaHHBIX ObLI pasdpaboTaH OMPOCHUK, BKJIIOUAIOIIUAI
OAaTh AeMorpaduuecKuX BOIIPOCOB [AJisi c60pa CBeJeHn it
0 pecmoHAeHTax (POAHOII SI3bIK, HAYYHAs CTeIleHb, 00-
JIACTH ITPEToJaBaHMs 1 OIIBIT PabOThI), a TAKIKE TPU OT-
KPBITBIX BOIIPOCA O IOJIOMKUTEIBHBIX U OTPUIATEIbHBIX
MOMEHTAaX IPeIofaBaHus OHJIANH BO BpeMs ITaHJeMIH.
B ompoce npunsanu yuactue 57 mpemomaBaTeseii poc-
cuiickux By30B II0BOJI?KCKOTO permoHa, cpeau KOTO-
pPBIX 48 YesI0BEeK Ha3BaJM PONHBIM S3BIKOM PYCCKUIA,
BOCEMb — TaTAPCKUHN M OAUH — yKpaumHcKuii. Ompoc
npoBoAUJICA oHJalH uepes miaathopmy Google Forms.

BoJbIIMHCTBO HIPUHSBIINX yUYaCTHE B MCCJEN0BA-
HUU — Kaaaugatel HayK (70 %), nokTopa Hayk (14 %)
u cuerguanuctsel (10 %). Haubosee aKTUBHBIMU yUaCT-
HUKaMM OIpOoca CTaJu (PUJIOJOTH U HPEenogaBaTean
uHOocTpaHHOTO s3bIKa (75 %); 12 % pecnoHIEeHTOB —
mperioiaBaTeiu O0IeCTBEHHBIX HAYK (MCTOPUM, PETTO-
HOBEJIeHUA, IeJJarOTUKU, MEHeI)KMeHTAa, COIOJIOTUHN ),
8 % — mckyccrBa (My3bIKH) U 5 % — ecTecTBEHHBIX
HayK (XuMum, 0MOJIOTUU UM MeAUIUHBI) (cM. puc. 1).
OcHOBHAS YacTh PECHOHAEHTOB MMeeT 3HAUNTEJIbHBIN
negarormueckuil oneiT: 51 % paGorarT OT IIeCTH I0
aBagmaTtu Jjer, 38 % — OoJjee mBaAIlaTH JIET W JHUIIH
11 % — msare u menee Jet. Cpequ yYaCTHUKOB HC-
ciaemoBaHUsA JAUIIb 29 % MMeaW OO TaHJEMUU OIBIT
mpenofaBaHUA OHJIANH Ha peryasapHoit ocHose; 29 %

Govindarajan V., Srivastava A. What the shift to virtual
learning could mean for the future of higher ed. Harvard
Business Review. 2020. March, 31. Available at: https://
hbr.org/2020/03/what-the-shift-to-virtual-learning-could-
mean-for-the-future-of-higher-ed
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CoumnanbHble
HayKu
12%

MckyccTBOo
8%

O6nacTb npenoaaBaHua

EcTtecTBeHHbIE
HayKu
5%

dunonornam
npenogaeaHue
AsblKa
75%

Puc. 1. Pacnpedenenue omaeemos Ha gonpoc: «B kaxoil o6racmu vt npenodaeme? »

Fig. 1. Distribution of answers to the question: “What area of study do you provide teaching in?”

He
npenoaasanu
44%

Mpenogasanu
perynapHo
29%

Mpenogasanu
nHoraa
27%

Puc. 2. Onvim npenodasanus onaailn 00 nandemuu

Fig. 2. Online teaching experience before the pandemic

IpenosaBaiy OHJIANH MHOTAA, a 44 % He MMeu OnbITa
mpenofaBaHus oHJalH (puc. 2).

B unccaemoBaHUY MCIOJIB30BAJNUCH KOJUUECTBEH-
Hble U KaYeCTBEeHHBIe MeTOoAbl c6opa m o6paboTKu
IaHHbIX. [leMorpaduuecKkre JaHHBIE, OJyUYeHHbIE U3
ONPOCHUKA, OBLIN CTPYNIUPOBAHBI U O00OIIEHbI AJIs
npeicTaBJIeHUs B KOJIUYECTBEHHOM Buie. B 1e/1s1X BbI-
ABJIEHUS HanboJIee PACIPOCTPAHEHHBIX KJIIOUEBbIX TEM
OPUMEHSJINCh METOALI KOPIIYCHOM JTUHTBUCTUKHU, I10-
3BOJIMBIIINE BBIJEJIUTh YACTOTHBIE CJIOBA, UCIIOJIb3yeMbIe
PECIIOHIeHTAMMU JJIs OIIMCAHIS CBOEI0 II0JIOMKUTEIbHOTO
U OTPHUILATEIBHOro ombiTa. OTBETHI HA OTKPBITHIE BO-
IPOCHI OBLIN TaKKe IIOABEePTHYThHI KOHTEKCTYAJIbHOMY
U KOHTEHT-aHAJIu3y.

4. Pe3ynbraTbl UCCNIeOBaHNA

JJ1s1 BBIABIIEHUA KJIIUEBBIX T€M, IIPEICTABIEHHBIX
B OTBETaX PECIOHIEHTOB, OBIJIO c()OPMUPOBAHO ABa
Kopmyca. B mepBbIii BOIIIJIN BCe OTBETHI IIPeIrogaBaTesieit
Ha Bonpoc: «ITo BarieMy OmbITY, KAKOBBI OBLIU ITOJIOMK -
TeJIbHBIE CTOPOHBI OHJIANH-00yueHusA? » ; BTOPOI KOPITYC
COCTOSJI U3 OTBETOB Ha Bompoc: «Ilo BaremMy OmbITY,
KaKOBBI ObLIIM OTPHUIlATEIbHBIE CTOPOHBI IIPEII0aBaHU A
onjaiiu? » . BbIOOpKa YaCTOTHBIX CJIOB ITPOBOIUJIACH C I10-
Mo1Ikio mporpaMmsl AntConc”. B ra6aume npegcraBieH

*

IIporpamma AntConc. http://www.laurenceanthony.net/
software/antconc
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YacToTHble cnoBa (nemmbi)
High-frequency words (lemmas)

Tab6ruuya / Table

ITono:kuTEIBPHASA OILIEHKA OrpunarenbHas OLeHKA
(N = 2524 ToxeHOB) (N = 2132 ToxeHOB)
Ne
i) Yacrot- Yacrort-
CioBo (1emMma) CioBo (1emMma)
HOCTE (ex.) HOCTE (ex.)

1 BO3MOMKHOCT* 49 CTYIEeHT* 72
2 00yu* (0o0yueHue, o0yuammiuiica, ooyuae- 48 *paboT* (paboTa, paboraTh, HegOpabOTaAH- 36

MBIe, 00yJaTh, 00ydaThCsa) HOCTB, HepaboTaroIas)
3 *paboT* (pabora, paboraromuii, paboraTs, 41 o0yu* (oOyueHme, 00yUaIONINIAC) 28

3apaboTOK, OTPabOTKA, HEPAOOTAIOIIMIT)
4 OHJIATH 38 BpeM* (Bpems) 26
5 BpemM* (BpeMs) 38 3aHATU* (BaHATHUA) 26
6 CTYAEHT* 37 *BO3MOYKH* (BO3BMOYKHOCTH, HEBO3MOYKHOCTb, 26

BO3MOJKHO)

7 3aHATU® 29 OHJIAMH 25
8 *MaTepuaa* (MaTepuasbl, ayIMoMaTePUAaJIbI) 27 apobsiemMm* (IpobIeMbl) 24
9 *Mmosb3* /mosie3* (MCIoJab30BaTh, UCIIOJIb30- 26 WHTEPHEeT 23

BaHUeE, MOJIL30BAThCHA, IIOJIE3HBIN, II0JIE3HO)
10 *ynobu* (yrobHO, HEYZOOHO) 19 TeXHU* (TeXHUUYECKU, TEXHUKA) 23
11 9KOHOM* (JKOHOMMUSI, DKOHOMHUTD) 18 Kamep* (kamepa) 20
12 IOCTYII* (OCTYIIHOCTD, JOCTYII, TOCTYIIHO) 16 mpernon* (IpemomaBaTeib, IIPeIoIaBaTh) 19
13 mpoIiecc 13 *cBs13* (CBA3D, CBA3AHBI, CBA3aHHbBIE, BUIEO- 18

CBA3b)

14 | obpasoBa* (obpasoBaHue, 0OPA30BATEIbHBIIT) 13 OTCyTCTB* (OTCYyTCTBUE, OTCYTCTBOBATH) 18
15 II03BOJISATH 12 KOHTPOJI* (KOHTPOJb, KOHTPOJUPOBATH) 14
16 pecypc 11 TOAKII0Y* (IIOAKJIIOUEeHNE, MOAKII0UATHCS) 12
17 BHUIE0* (BUIEO, BUAEOPOJIUKM) 11 KOHTaKT* 12
18 mpe3eHT* (IIpe3eHTaIln ) 11 MUKPODHOH 10

pe3yabTaT BHIGOPKU UYAaCTOTHBIX ITOJHO3HAUHBIX CJIOB,
0003HaUEHHBIX B (hpopMaTe JeMMbI, TO €CTh HaUaJIbHOMN
GOpMBI CII0BA, IIPECTABIAIOIIEH IPYIITY POJCTBEHHBIX
CJIOB C OJHOI1 OCHOBOIA.

Tabauma meMoHcTpuUpyeT HamboJiee BasKHbIE IJIA
PECIOHeHTOB TeMbI, JaBas o0Illee MpeacTaBaeHne 00
oTBeTaxX PecIoHAeHTOB. VICIoIb3ysa JAaHHYIO BBIOOPKY
YACTOTHBIX ITOJHO3HAYHBIX CJIOB, a TAKIKe PEe3yJIbTaThI
aHaaM3a UX KOHTEKCTYaJIbHOTO UCIIOJIb30BAHUS, IIOJY-
YeHHBIE C IIOMOII[bI0 KOHKOP/JaHCca M KOHTEeHT-aHa/In34a,
MbI BBIJEJININ HECKOJbKO KJIIOUEBBIX MIel M3 OIbITa
YYACTHUKOB HCCJIEJOBAHUA.

Opua u3 HanboJiee YacTO BCTPEUAIOIUXCSA TeM B OT-
BeTax Ha BOIPOC O IIOJIOKUTEIbLHOM OIbITE IPEIogaBa-
HIUS OHJIAMH B IePUOJ HAHAEMUY CBA3aHA C 9KOHOMUEH
BpeMeHHu. YaCTOTHOCTh JIEMMBI «BPEM¥*» M KOHTEKCT
ee HCII0JIb30oBauusa (CM. puc. 3) JeMOHCTPUPYIOT, UTO

BO3MOJKHOCTBH paboTaTh U3 JOMa U He TPATUTL BPeMsI
Ha J0POTy A0 PaboThI AJId MHOTHX CTAJa OYEeBUIHBLIM
U, II0 BCeH BUAUMOCTHU, Ba*KHBIM IIPENMYIIIECTBOM JIHC-
TAaHIIMOHHOI0 00yueHVA. KOHTeHT-aHaIN3 TOKA3HIBAET,
YTO COKOHOMJIEHHOE BPEMs IIPenojaBaTes TPATUIN
KaK Ha JOIOJHUTEJbHYIO IOATOTOBKY K 3aHATUAM, TaK
U Ha JIMYHBIE IIeJIN, BKJIIOYAs COH W JOMAIIIHUe Jeja:
«JIyvwuil nonoxumenvbHoLiL MOMEHM 6 OHAAUHR-00Y-
YeHUU — 3MO0 MO, LMo bl MONCeme 0Cmasamubcsa 00Ma
u He cmoamb 6 npobKe Nno HeCKOAbKO 4aco8 6 0eHb.
Imo muHumym 068a 0ONOLHUMELbHbLX YACA CHA UJU
00ononHUMeNbHOe 8peMA HA N002Z0MOEKY K 3AHAMUAM,
ymo b6ecuyenHo!»

IIpenogaBaTenu TakKe OTMETUIN, UTO OTCYTCTBIIE
HEOOXOAVMMOCTHY IIPUE3’KATh B YHUBEPCUTET U BOZMOIK-
HOCTB BBIIIOJTHATE YaCTh PAGOTHI B JII060€e Y J00HOE BpeMsa
ABJIATCA CyIIIeCTBEHHBIMU IIPpeMMyIlleCTBaMU OMC-
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Left Context Right Context
‘HTaM, aBTOMaTM3aLMA 3a4a4, IKOHOMUA BpeMeHw Ha A0pOory, BO3MOXHOCTb 3aedCTBOBaTt
IBAEMbIX NPW OBBIUHOM PUTME 3aHATWHA ( Bpems Ha Aopory, ACNONHMTENAbHEIE PacneuaTk
yuUMTb OTKYAa YroaHo. He HyHO TpaTuTb Bpems Ha aopory. MoxHo Mcnonb3o0BaTh pasnau
JAAUKWA BO BPEMA NaHAEMMM; SKOHOMUA BpeMeHH Ha nepejsvXeHKe OT MecTa NpoXWUBaHW
€/lbHbIX Yaca cHa, MAK JONOAHUTENBHOE BpeMA Ha NOArOTOBKY K 3aHATHAM, UTO BecueHH
ae ypesBbluaiHbIX CUTyauMid. He yxoaut BpemA Ha noesaky B yyebHoe 3aBegeHue. Bosm
HbIX BUAOB), COOTBETCTBEHHO, SKOHOMMA BpeMeHH Ha NpoBepkKy 3alaHWid, MCNOAL30BaHKe (
1e06X0AMMOCTH PaHO BCTABATh, TPATUTh BpeMA W AEHBLIM Ha TO, UTOGLI AOGpaTLCA 40 Kar
KM, U T.A.) OHnalH-0byueHWe SKOHOMUT Bpems W AeHbLIW Ha AOPOTY A0 YHUBEPCUTETA , b
uecTBa OHAalH-0bydeHuA: 1) IKOHOMKUA BpeMeHH W AeHer U CHAXEeHMWe 3aTpaT: HUKakux no
TYASHTOB 3aHATMHA BO3POCNO. JKOHOMKUA BpeMeHK W WHBIX PecypCoB, 3aTpaunBaemMblX Npu (
uf 1) rubKoCTb (HET NPUBA3KK NO MECTY, BpEMEHM W np} 2) BOSMOXHOCTE OBYUaTLCa ¥ Ayull
Jve anctol) 2. locTynHOCTE 3. 2KOHOMKA BpPEMEHM W drHaHcos 4. [NoCToOAHHBIM A0CTYN K M3

Puc. 3. Konmekcm ucnonib308aHUSL IeMMbL «BPEM* »

Fig. 8. Context of using the lemma “tim*”

TAHIIMOHHOTO O0yUeHUs He TOJIBbKO AJIA IIefaroros, HO
¥ U1 cTyAeHTOB: «Cmydenm u npenodasameib Mozym
8vlOpamsb a1000e YyooOHoe 8pems 0N 3aHamuil. A ecau
o0yueHue acCUHXPOHHOe, mo ecmb He nodpa3ymesaent
YPOKO06 8 pealbHOM 8peMeHU, npenodasameJio MOxicent
20MoBUMb MAMEPUAL U NPOGEPAMb OMEemuvL Cmyoer-
mos 8 J11000e 8pemsi» .

9KOHOMUSA BPEMEHH JJIA YACTU PECIIOHJEeHTOB cTaja
OTHUM 13 (PAKTOPOB, KOTOPLIA JejiaeT OHJIAWH-00yue-
HIe yA0OHBIM U THOKUM. OTCYTCTBUE IPUBI3KM KaK KO
BpPEMeHU, TaK U K MECTOIIOJI0KEHNIO OBLJIO OTMEUYEHO He-
CKOJIBKMMU IpenofaBaTenamMu: «Cmydenmuvl mozym no-
cew,amyv 3aHAMUA U3 100020 mMecma, 11000l cMpaHbL...
CmyodernmoL Mozym ocmagambvbcs O C6OUMU CeMbAMU,
OpY3bAMU U NOCEULAMb OHAAUH-KJACCHL 6 MO HCe 6PEMA».

K cymiecTBeHHBIM U KpaliHe Ba)KHBIM IIPEHMYIIle-
CTBaM 3JIEKTPOHHOT'O O0y4YeHUs PECIIOHAEHTHI OTHECIH
TeXHHYeCKNe BO3MOKHOCTH, KOTODbIe maeT pabora
C IOMOIIHI0 KOMIIBIOTEPHBIX MJIU MOOUIBHBIX IIPO-
rpamMM. B nepByio ouepensb yIIOMUHAETCS BOSMOKHOCTD
pasMeIeHusa U IoKa3a MyJIbTUMeIUNHBIX PECYPCOB Ha
nudpoBeIX nardopMax, JOCTYIHBIX IJA CTYLEHTOB
U IpenozaBaTesell Kak BO BpeMsA CHHXPOHHOTO 3aHA-
THUA B pPe)KUMe BeO-KOH(EepeHIIuy, TaK U I0cje Hero.
BuneomaTtepuanbl, MyJabTHMeJUITHBIE IPE3eHTAIUH,
OKa3 9KpaHa, JaThl U APyTrYUe OHJIaWH-UHCTPYMEHTHI,
10 MHEHUIO PECIIOHIEHTOB, IIO3BOJINJIN PA3HOOOPa3UTh
3aHATUA, PACIINPUTH 00beM HATJIATHON HHMOPMAIINH,

MIPUMEHUTH UT'POBbIE (POPMBI OOYUEHU S, UCIIOJIb30BATH
pasuooOpasHbie (POPMBI KOHTPOJISI, TO €CTh PACIIUPUTH
penepryap negaroruyecKux CTpaTerui 1jis BBOJja HOBOM
nHdOpMaU, ee OTPabOTKY U IIPOBEPKY YCBOEeHUA. B0o3-
MOJKHOCTh COXpaHeHUdA (GailyioB, B TOM YHCJe 3aluceit
BUJEOJEKIIUM, IO MHEHWIO MHOTUX TIpeliofaBaTesiei,
IO3BOJINJIA CTYJEHTAM UMETh JOCTYII K BasKHOU nMHGOD-
MaIluu B JII000€e yI00HOoe AJIS HUX BPeMs, UTO YCTPAHUIIO
Heo0XO0IUMOCTDb IIOBTOPHOI'O O0'bACHEHUA AJIS TeX, KTO
He CMOT IPUCYTCTBOBATH HA OHJIANH-3aHATUU B IIPAMOM
a(pupe, a TaKIKe PEeIlUJIo IPodeMy ¢ HeXBAaTKON MeCT
B ayAUTOPUAX AJA GOJBIINX I'PYII CTYAEHTOB.

HecoMHEeHHBIM IPEUMYIIIECTBOM OHJIANH-00yUeHU
B BIIOXY HMAHAEMUHU CTajaa 6€30IMaCHOCTD IJI 3M0POBhHA.
Xors oToT haKTOpP OBLI OTMEUEH JIUIIL TPEeMsI PEeCIIOH-
JeHTaMu, 110 BCeil BUAUMOCTHU, JJisi MHOTUX APYTUX OH
OBbLJI OUEBU/IEH U II09TOMY HEe OTMEUEeH.

Hexoropsle mpemogaBaTe i 00paTUI BHUMaHE HA
yaydllleHre KauyecTBa IpenogaBauna. B ¢cBsA3u ¢ sTUM
WHTEPeCeH OIBIT IMeaarora-MeIuKa, KOTOPBIA CJIeqyo-
muM 06pas3oM oOpHCOBAJI IPEUMYIIECTBA AUCTAHIIM-
OHHOM (popMbI 00yuenus: «I1o3zgonus 6osee demaivbHo
(Hazns0HO ) pa3obpambsb namozeHemuiecKue Mexanu3-
MbLomoenbHbLX 3a60se8aHUll. Boslee demasibHO AKYeH-
mupoeanucy Ha IKpaHe CUHOPoMbL (namoJgozuyeckue
npoyeccwvl) 6 nabopamopHoil duazHocmuke, JyiuLe
UHMepnpemupo8alicsb He MoabK0 GHAJLU3bL, HO U MHO-
HCECmeE0 PeHMeeHOBCKUX CHUMKOE, KOMNbIOMEPHbLX
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momozpamm, max Kax 0as Lyuuleil Yce0semoCmu Moxic-
HO 0bLI0 pucosamsv HA peHmzeHozpamme, OmmeLamsy
namoJaozuieckue npossaeHUs, 0MmeeLamb Ha 60NPOCyL
¢ yuemom 0ogee 0emasibHOl 8U3YAAUIAUUUY .

K BaskHBIM mpemMyllecTBaM CHUHXPOHHBIX (hopM
KOMMYHUKAIIUU B OHJIANH-KypCax TaK’Ke CJIeLyeT OT-
HECTH! BOBJIeUeHUE B OOIIeHHE CTYIEeHTOB, KOTOPbIEe
B TPAAUIIMOHHON ay AUTOPUHY IPEAIIOYNTAIOT HE yYACTBO-
BaTh B JUCKYCCUSAX. OTOT (DEHOMEH, yiKe JaBHO OTMe-
YeHHBIN 9KCIIEpTAMU JUCTAHITMOHHOTO 00yueHus [22],
ObIJI BBIJIeJIEH MUKPOOMOJIONOM, JOKTOPOM HAYK C ABaJ-
IMATUJIETHUM CTaXeM paboThl, KOTOPas B CBOEM OTBETE
HAIKUCAA: ... 3aAMemuLa, 1mo cmyodenmot, omeevas
OHJAUH, MeHbULE CTNeCHANMCA U OMMALLUBAIOMCA.
s nux duanoz c npenodasamenem wepes KOMNbIOMeP
cmaHosumcsa zopa3do npouie». Bosee Toro, gpyroi
PECIOHIEHT CBs3aJ OOIUTEIbHOCTh CTYJ€HTOB C YCJIO-
BUSIMU BUPTYAJBHOM CpeJbl, MOTPYKEeHEe B KOTOPYIO
«Mmoxcem IPHexmueHo cnocobcmaeos8amy YycmpaHeHUIo
ncuxonozuveckux 0apvbepo8 6 CUmMyayusx o0uW,eHus
8 pexcume OHAAUH» .

BmecTe ¢ TeM OHJIAMH-KOMMYHUKAIUA, JAasKe IIPU
BO3MOYKHOCTH CUHXPOHHOTO O0IeHus B (popmaTe BU-
neoKoHMpepeHI NN, 10 OIeHKe MHOTUX PECIIOHAEHTOB
JaHHOTO MCCJIeOBAHUA, HE CMOTJIa IIOJHOIEHHO KOM-
TIeHCUPOBATh OTCYTCTBHE JINYHOTO KOHTAKTA CO CTY/IeH-
TaMu, KOTOPOE CTaJIO OJHOM 13 KJII0UEBbIX TPOGJIeM TP
pabore ounaiia. Kak MbI MosKkeM yBHUIETh B TabJulle,
CJI0OBO «KOHTaKT» OTHOCHUTCS K Hambojee 4aCTOTHBIM.
KourexkcryanbHbINM ananaus caoBa (puc. 4) mejaet ode-

BUJHBIM, UYTO IIPOIleCC NpenogaBaHUA CYIIeCTBEHHO
mocTpajas u3-3a OTCYTCTBUA JINOO JUYHOTO KOHTAKTA,
60 KOHTAKTA BU3YAJIbHOTO (3PUTEJILHOTO). Y YaCTHUKU
uccJieJOBAaHUSI TOBOPUJIU O TOM, UTO IPU B3auMOeli-
CTBUU Uepes ceTb HTEepHET TepsAeTCs JKUBOI KOHTAKT,
CTaHOBUTCA HEOUEBUIHOI BAXKHOCTh XapPU3MBbI JIEKTOPA,
TepseTcs «JIUUYHOCTHOe (sHepreTUUecKoe) B3aumMomeli-
CTBUE» W OTCYTCTBYeT oOpaTHasA peakIlus CayIlaTe-
Jie#l, UTO He IM03BOJISAET «IOHATH 3aNHTEPECOBAHHOCTH
ayauropumn». IIpernogaBaTesn TaksKe KaJI0OBAJIUCH Ha
TPYAHOCTHU B OpPTaHM3aIUMM I'PYNIIOBOHA paborsl. Boiee
TOTO0, OHJIAMH-KOMMYHUKAIUA YCIOKHAIACH U3-3a BbI-
KJIIOUEHHBIX KaMep CTYAEHTOB, a TaKyKe TeXHUYECKUX
npo6jeM — IJIOXOT0 KauecTBa 3BYKa, IIOCTOPOHHUX
IITYMOB U B I[€JIOM HU3KOI'O KayeCTBa MHTEPHET-CBA3U.

VY nanennasa ¢popma 00yUeHUsI CYIIEeCTBEHHO 3aTPY/I-
HMUJIa BOBMOYKHOCTH (pOPMUPOBAHUA NPAKTHUUYECKUX
HaBBIKOB. «[Ipakmuka pewu — kamacmpo@pa, He603-
MONCHO No0depHcu8amsb HOPMAJLbHBLIL OUAL02 U 00CYHC-
JeHue mem», — HaAIKCAJ IIPEIOaBaTeb-A3bIKOBE],
BEIYIUN MIPAKTUUYECKUN KYyPC MHOCTPAHHOTO A3BIKA.
HoKTOp HAayK, IPEIOoAAIOIINI MeHEeJKMEeHT, YKas3as Ha
HEBO3MOYKHOCTb O0YyUE€HUSA SKOHOMUUYECKOMY aHATIU3Y
omiaiia. OCOOEHHO CJI0YKHO, IO BCEl BUANMOCTHU, IPU-
mioch Mmegukam. OUH 13 PECIIOHAEHTOB TaK O0PUCOBA
oTpuiiaTeJbHbI€ CTOPOHBI AVMCTAHIITMOHHOI'O OﬁyquHﬂ:
«Omcymcemeue KOHRMAKmMa ¢ NAyUeHmMom — He603-
MONHCHOCMb HAYLUMb cOOpamsv aHAMHE3, HeB03MONiC-
HOCMb HAYy4YUumb nponedesmurKe — NOCMAHOBKE DYK
npu naavnayuu, ayckyavmayuu. Cmydenm He umeem

Left Context Right Context
‘0l oCcHawEHHoCcTH. OTCYTCTBYET NMUHbIA KOHTaKT ¢ obyuarowmmca OTCYyTCTEME AMUHOTO KO
TW NACLLAAKW He 3akynaeHbl. OTcyTcTBME KOHTaKTa C MNaUWEHTOM- HEBEO3MOXHO HayuMTb col
DAaBaTeNs yalle BCero HeT BU3YalbHOro KOHTaKTa € yueHMKamMmi. OH HE BUAWT WX OTauy, HE
OTOPbIX CTYAEHTOR), OTCYTCTEME ANUHOIO KOHTaKTa €O CTYIEHTAMW Ha 3aHATUKW BBMAY BO3MO
MHKPOGHOHOM, NAOXO CABILLHO W T. 4. Het KOHTaKTa CO CTYAEHTaMW, NaCCUBHOCTL, HE3auHTEL
‘0B, a 310 goporo. HeT amMouvoHansHoro KOHTaKTa CO CTYEHTaMW- TRYAHO NOHATL 0bpaTHy
KT € obyyarowmmca OTcyTCTEME AMUHOIO KOHTaKTa. OTaaneHHoCTb paboThl. OTeyTcTEMe Cnod
nakH-kypcoe b. OTcyTCTEWe CoUManbHbIX KOHTaKTOB [Mepeoe- KaxAblA CNUMKep AQMKEH HAYUM
3a/laHWK W T.N., TaK KaK HET BU3YanbHOro KOHTAKTA. CnoxHO GM3MUECK HaXOAWTLCA Nepeq 3
D ¥ MEHbLUER MOTUBaLMEN, SPUTENBHBINA KOHTaKT OTCYTCTBYET, @ XapWU3mMa MIPaeT MeHbLLYK
yrauTb. OTCYTCTBUME HENOCPEACTEEHHOIO KOHTaKTa NpencAaBaTens co CTYJEHTAMM; B HEKOT(
KMBOrO OTKAWMKA aYANTODUM, HET XKWBOIO KOHTAKTA, CNOMHO NOHATL 3aMHTEPECOBAHHOCTL ay

Puc. 4. Konmekcm ucnonib308aHUSL JIeMMbL « KOHMAKM*»

Fig. 4. Context of using the lemma “contact*”
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603 MOHCHOCMU OCYULeCTLEUNMb CAMOCTOAMEJLbHO 00U, UL
ocmomp 60bH020. O0yuernue OHAAUH He N0360Jaem )op-
MUPOBAMb HABLLKU 00ULeHUSA ¢ 00JLbHbLMU, 8PAYEOH020
ocmompa. Cmydenmy caoNHHee 8btx00UmMb HA YOpMU-
posanue duaznosa. OHAAUH CILONHCHEE POPMUPOBAMb
KJAUHUYeCcKOoe mblulleHue Yy cmydenma-medura.IIpocmo
nokasvieams cmandapmuvl OUAZHOCMUKU U Jle4eHUs
HedocmamoyHo 0L 9Mozo».

JducrTaHIiuOHHOEe 00yUeHUE TaKyKe OCJIOMKHUJIIO
KOHTPOJIb 3HAHUM CTYAEHTOB. Bo-11epBhIX, HEKOTOPHIM
mpernofaBaTeaAM IPUIILIOCH CO3JaBaTh OHJIANH-TECTHI
¥ KOHTPOJIbHBIE C HYJIS, UYTO YBEJIMUUJIO TPYI03aTPATHI;
BO-BTOPBIX, IPU OTCYTCTBUU BU3YAJHLHOTO KOHTAaKTa BO3-
HUKAJ BOIIPOC CAMOCTOATEILHOCTY OTBETOB Y CTYJ€HTOB,
IOPO¥ CKJIOHHBIX K CIIMCHLIBAHUIO. Bojee TOro, orcyT-
CTBUE JIMYHOTO KOHTAKTa 03HAYAJIO U HEJOCTATOK KOH-
TPOJIS 38 ICUXOJIOTHUYECKUM COCTOSIHNEM 00yJyaeMbIX,
KOTOpOe, IO CJI0BAM OJHOTO M3 PECIOHIEeHTOB-(UIO-
JIOTOB, OBIJIO HEBO3MOXKHO OIIEHUTDH I10 « HeBePOaIbHBIM
maTTepHaM».

B 11e10M pecrioHZeHTHI MCCIEL0OBAHUS HEPEAKO I~
caJii B TIEPBYIO ouepeab 00 OTPUIATEIbHOM BIUSHUUI
yIaJeHHOH (hpopMBbI 00yUeHU A Ha CTYyieHTOB. Kpome micu-
XOJIOTUYECKOT'0 3J0POBbS, IIPEIIOIaBaTeIed MHTEPECOBA-
JIO TaKJKe MOHMIKEeHUe YPOBHSI MOTUBAIUHU K O0yUEeHUIO
V CTYZIEHTOB, IOCKOJIBLKY «Makas popma o6yuenus pac-
caabnsem u3-3a Omcymcmeus noJHOUEHH020 KOHMpPO-
JLSL CO cMOpOHbL npenodasamedis; 0aexo He 6ce cmy0eH-
muL mozym camoopzarnuzogamuvcsy . CI0KHOCTU ObLIN
¥ C MTHOCTPAaHHBIMU CTYAEHTaMU, YaCTh KOTOPBIX yexaJja
MOMOM U BBIHY KJeHA ObLiIa TOJKJII0YATHCA K 3aHATUAM
B Heym00OHOe IJIsI HUX BPEMS B CBS3U C CYIIEeCTBEHHON
pasHuIell MeXX 1y YacoBuIMU modacaMmu. CaMbIMU YaCThI-
MU IpobIeMaMu AJIS CTYLeHTOB, II0 CJIOBAM YUaCTHUKOB
HCCJIeJOBAHUS, ObLIN TEXHUYECKHe — IIJIOX0M NHTEePHET,
OTCYTCTBUE MUKPO(POHA, HEBOBMOKHOCTb YCTPAHUTH
BHEIITHUE IITyMbI. BMecTe ¢ TeM CCBLIKU Ha TaKue TPY -
HOCTH, IIO-BUAVMMOMY, OBLIN OTYACTY HEUCKPEHHUMMN.
Tak, Ha BOIIPOC O HETATUBHOM OIBITe PAaOOTHI OHJANH
B IIaHJ€MUIO OV H U3 PECIIOHIeHTOB Hanucas: « Hedxcena-
Hue cmydenmos pabomamb AKMuUEHO ( npudymvléarue
“omma3oK”, Hanpumep, “He pabomaem Kamepa /| MUKDPO-
¢Qon / naoxas c6a3v” u np.), Umo newanibHo, MAK KAK
naamgopmul, maxue kax Teams, nosgoasiom eecmu
YPOK HA 8bLCOKOM YPOBHE, eCaU CMYdeHmbl NPOAEALI0M
JceslaHue 6KAIOUUMBCS 8 pabomy» .

Mo:KHO IIPEATIONIOKUTE, YTO TAKUE «OTMAa3KMU» ObLIN
CBsI3aHBbI HE TOJBKO C HU3KOU MOTHBAIIMEH CTYEHTOB
WJIX HEyMeHUEeM IIPerogaBaTe s yBIeUb 00yYatoInX s
C IIOMOIITHIO OHJIAHMH-UHCTPYMEHTOB, HO U C 00K TUBHBI-
Mu npobiieMaMu, OCOGEHHO KaCAIOIUMUCS 3L0POBbA.
CaMu mIpenojaBaTes 4acToO TOBOPUJIY O CBOUX HPOOJIe-
Max co 3M0POBbEM, CBSA3aHHBIX C IaleHIeM 3peHUA 1 60-
JIAMU B cInHe. XOTSA HUKTO U3 PECIIOHJEHTOB He OTMeYa
IICUXOJIOTUYECKUE IPOOJIeMbl, eCTb BEPOATHOCTD, UTO
B IIEPUOJ IAHAEeMUN MHOTTIe HAXOIUJINCH B 9MOI[OHAI -
HO HECTAOUIBHOM COCTOSAHNY, UCIBITHIBAJIN CIOKHOCTH
B OpraHU3aInuu 6bITA CeMbHU, IIPUCIIOCOO0IEHNN K HOBO
peasIbHOCTH, B TOM UHCJIe K HOBOM AMCTAHITMOHHOM cpefie
npernojaBaHUA.

5. 3aknoyeHune

Ha ocHoOBe ucciiefoBaHUS OIBITA IIPEIOJaBAHUSA
B OHJIaMH-(popMAaTe B SII0XY MMAHAeMUU OBIJIN BhISABIECHBI
KaK IIOJIO}KUTEJbHbBIE, TAK U OTPUIlATEIbHbIE MOMEHTHI.
Cpenu HanboJiee CyIIECTBEHHBIX ITOJOMKUTEIbHBIX CTO-
POH OHJIAWH-TIPEIIOfaBaHUA PECIIOHAEHTHI BbIIEJINJIN:

e DKOHOMUIO BPEMEHU Ha JOPOTY A0 PaboTh;

e pacHImpeHUe penepryapa nefarorudyecKux crpa-
TEruil M JOCTyIla K HATJISAAHBIM METOJaM IIpen-
cTaBJIeHUSA MHMOPMAIIUU 38 CUET TEXHUUECKUX
BO3MOKHOCTEH OHJIAWH-TIJ1aT(OPM;

e BOBJIEUEHNE B aKTUBHOE 00IIleH1e OOBIYHO MOJIYA-
JIUBBIX CTYJ€HTOB;

e (e30MacHOCTH OOIIeHUA B IePUOJ paciipocTpame-
HUA BUPYCHOU MHMEKINY;

® IIOCTOSHHBIN JOCTYII K Pecypcam y CTYyAeHTOB.

BwmecTe ¢ TeMm mpernofaBaTesn 0003HAUUIU U P
MpPO0JIEMHBIX aCIIEKTOB:

e yXyJIIlleHVWe B3aMMOJAEHCTBUSA CO CTYAeHTaAMU
IPU OTCYTCTBUU JUUYHOTO U (MJIN) BU3YATBHOT'O
KOHTAaKTa;

e TexXHWYECKUe NPOOJIEMBI CO CBABBIO;

® TPYZOEMKOCTbH, CJIOKHOCTh PA3BUTUA HNPAKTU-
YeCKUX HaABBIKOB (0cO6eHHO Tpebyomiux (u-
3WYECKUX MAHUNYJANUN U IPAMOTO KOHTaKTa
C IPYTUMHU JIIOAbMMU);

e TpyaHOCTU C 3(h(PEKTUBHBIM KOHTPOJEM 3HAHUN
¥ IICUXOJIOTUYECKOT'O COCTOSAHUSA CTYAEeHTOB;

e CHU’KEHUE MOTUBAIIUU Y CTYI€HTOB;

e a TakiKke HNpobOJeMbI CO 3J0POBbEM, CBsA3aHHBIE
C IIPOJOJIKUTEILHBIM CUJeHUEM IIepe]i 9KPaHOM
KOMIIbIOTepa nau TejiepoHa.

TTokasaTenbHO, YTO HUKTO 13 PECIIOHIEHTOB JAHHOTO
uccIeq0BaHUA He OTMETUJI TPo0JIeMbI HeXBaTKU ITpodec-
CHUOHAJBHBIX 3HAHUI B 00J1aCTU IPUMEHEHU OHJIAH-
TeXHOJIOTUH B cBOell quciunanue. Bmecte ¢ Tem 0003Ha-
UYeHHBbIE MIPeIoJaBaTe/JIIMI OTPHUIlaTeIbHbIe MOMEHTHI
mpenogaBaHUA B AUCTAHIIMOHHOM (popMaTe TOBOPST
0 CYIIECTBYIOIIUX ITpobesiaX KaKk B IpodeCCUOHATbHBIX
KOMIIETEeHIINAX IIefaroroB, Tak U B TEXHUUECKOM Oase,
crIocOoOHO# 00eceuYnuTh IIOJHOIEHHBIN 00pa3soBaTelIb-
HbII nponecc. KoHeuHO, B Iepuoj NaHAEMUN IIEPEXO0/]
Ha yIaJeHHbIN (hopMaT HOCUJI SKCTPEHHBIH XapaKTep,
U MepbI M0 00ecIIeueHnI0 MacCOBOTO O0yUYeHUs BCeX
YPOBHEM 00yUaoIuXcs ObIJIY BHEILJIAHOBLIE, a 3HAYUT,
HEPEeJKO He MOIJIU OBITH IIOJTHOIIEHHBIMU U KAYeCTBEH-
HBIMHK. XOTsd Ha JaHHBIK MmoMmeHT Bupyc COVID-19
CYIIIeCTBEHHO CHUBUJ CBOI0 aKTHUBHOCTH, HOBBIE €T0
IITAMMbI 1 HOBBIE BUPYCHI MPOAOJIKAIOT OECIIOKOUTH
MHUPOBOE COOO0IIecTBO. B CBSI3M C 3TUM BOIIPOC IIOJHO-
I[eHHOH U ILJIAHOBOU IU(pPOBU3ANNY O0yUeHUA TPedyeT
Cepbe3Horo BHUMAaHUA KaK CO CTOPOHBI YNHOBHUKOB
MUHHUCTEPCTB 00Pa30BaHUS U COTPYAHUKOB aIMUHUCTPA-
MUY 00pasoBaTEJIbHBIX OPTAHU3AIUI, TAK U CO CTOPOHBI
nemaroros. VcciiefoBaHUS ITOCTEAHUX JIET TOKA3bIBAIOT
pasBUTHE HOBBIX TEXHOJIOTUIT, BKIIOUYAIOIINX CUCTEMBI
MCKYCCTBEHHOTO MHTEJLJIEKTA, TeXHOJOTUHN OOJBIITNX
0as TJaHHBIX, BUPTYAJbHOI U JOIIOJHEHHOM peaibHOCTH,
POGOTOTEXHUKY U CUMYJIAIIUOHHBIX IporpaMmm. OgHaKo
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CKOPOCTHh MPOHMKHOBEHNS HOBBIX TEXHOJIOTUHN B 00-
pasoBaHUe, fake B INIAHOBOM pe)KUMe, BeChMa HU3Kasd
[6, 23, 24]. BMmecTe ¢ TeM, yUUTBIBaA OIBIT IIEPUOIA
maHgeMuu, 0003HAUEHHBIN B JAHHOM KCCJIEeJOBaHUMH,
CerofHA OUeBUAHA HEOOXOAUMOCTD B IIOBBIIIIEHNH IIPO-
deccrOHANBHBIX KOMIETEHIIUN U YCUJIEHNU TeXHUYe-
CKOIi 6a3bl HA YPOBHE CTAHAAPTHBIX KOMIIBIOTEDHBIX
¥ MOOMJIBHBIX TexHoJoruii. Ha Haim B3raan, Ha Ceron-
HANTHUT JeHb BOMIPOC 3aKJII0UAaeTCA HEe B CKOpeHInem
BHEJIPEHUU B 00yUeHNE CBEPXHOBBIX TEXHOJIOTHUH (X0TA
00 5TOM TOKe HaZo IyMaTh), 4 B KA4eCTBEHHOM JOCTyIIe
¥ TpoecCUOHaTbHOM UCIIOJIb30BAHUY TEX TEXHOJIOTUIH,
KOTOpBIe BceM 0oJjiee MU MeHee M3BECTHBI. B mepByIO
ouyepenb 9TO OTHOCUTCA K MHOTOMDYHKIIMOHAJIbHBIM
cucTteMaM yIpaBJeHUS AUCTAHIIMOHHBIM OOyUYeHUEM,
takuM Kak Moodle u Blackboard, a Tak:ke K mporpam-
MaM, IIO3BOJIAIOIIUM IPOBOAUTH BUIEOKOH(MEPEHIINN,
JIETKO NeJINThCA (haiijaMuy U JeMOHCTPUPOBATh MYJIbTH -
MeauiHbIe TPe3eHTAIN U OHJIafH-MaTepuaJsbl (Haupu-
mep, Microsoft Teams u Zoom). Ceituac, Korga cTajio
OUEeBUIHO, UTO MaHAeMUsA aKTUBU3UPOBAJIA IIPOIIECCHI
MIPOHUKHOBEHUSA I[U(PPOBBIX TEXHOJOTUH BO BCe chepnl
00111eCTBA, BKJIIOUasA 00pa3oBaHUeE, HEOOXOIMMO HCIIOJIb-
30BaTh HAII MOJIOKUTEJIbHBINA U OTPUILATEIbHBIN OIBIT
LI MaKCUMaJbHO 3(h(PeKTUBHOU MHTETPAIMU HOBBIX
TexXHOJIOTuII B o6pasoBaTeabHbIil nmpoliecc. Ha cBoem
YPOBHE IIPETOaBaTEeIN MOTYT U JOJIXKHBI IIPOJOJIKATH
pacIIupaATh METOAUYECKUN PelepTyap, B TOM YHCJE 3a
CYeT IIJIAHOMEPHOTO U IMOCTOAHHOTO MCIIOJb30BaAHUA
KOMITBIOTEPHBIX U MOOUIBHBIX TEXHOJIOTHUH AJIA IIPEIIO-
IaBaHUS Kak B TPAOUIIMOHHOM )opMaTe, TaK U B CMe-
MIAHHOM, U B JUCTAHI[MOHHOM.
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STUDENTS' RESOLUTIONS
OF SOME PARADOXES OF INFINITY
IN THE LENS OF THE GROSSONE METHODOLOGY
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Abstract

In the article, students’ responses to some classical paradoxes related to infinity were investigated by considering the traditional
methods and later by considering a new methodology for dealing with infinity (grossone methodology) which was introduced to them
briefly. Eleven students of grade 12 participated in this study.

In phase 1, the students (who study in the traditional methods) provided their intuitive resolutions to three paradoxes of infinity.
In phase 2, the students were introduced to the grossone methodology after which they were asked to resolve the same paradoxes us-
ing this methodology in phase 3. After being presented by the normative and the grossone-based resolutions, the students reflected
on them inwriting.

Results of this study showed that students’ intuitive solutions were similar to grossone-based solutions of the three considered
paradoxes. Therefore, the students accepted those solutions.

This study shows the relevance of using an alternative method, which is the grossone methodology, in order to simplify resolutions
of some paradoxical situations with infinity for undergraduate students.

Keywords: APOS theory, grossone methodology, Infinity, paradoxes of infinity.
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PA3SPELWUEHWE CTYOAEHTAMMU
HEKOTOPbIX MAPAAOKCOB BECKOHEYHOCTHU
B OBbEKTUBE METOA4OJIOTM TPOCCYAHA
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Annomayusn

B craThbe omucaH OMBIT IPUMEHEHU A HOBOT'O MATEMATUIECKOI'0 A3hIKA (METOHOJIOTHA IPOCCYaHa) B pab0oTe CO CTAPIIINMHU IITKOJIbHUKAMU.
B sKcmepuMeHTe IPUHANNA yYacTHe OQUHHAAIATEL ydyaruxcesa 12 Kjacca cpefHeit mKobl B JluBare. IM GBLIO IPEIJIOKEHO PEIIUTH
KJIaCCUUECKHUe MapagoKChl 6ECKOHEUHOCTH JBYMS CIIOCO0aMU: TPAAUIIMOHHLIM U HOBBIM (METOOJIOTHS I'POCCyaHa).

Ha mepBoM sTarme NIKoJIbHUKY, KOTOPBIE yUaTCA 0 TPAAUIIMOHHON TPOTpaMMe, IIPEAJIOKAIN NHTYUTABHBIE PEIIeHUA TPeX MapagoKCcoB
6eckoneunoctu. Ha BTopoM sTame oHM N3yUYNIU HOBBIM MaTeMAaTUIECKU TepMUH (I'Poccyan), mocJie 4ero (Ha TpeTheM Talle) pasperiuin
Te JKe MapaJoKChl, NCIOJIb3Ys HOBYIO METOIOJIOTHIO. 3aTeM yualliiecs CPABHUIN Pe3yIbTAaThl CBOUX PEeIIeHUH MUCbMeHHO.

PeayabTaThl 9TOTO 9KCIIEPUMEHTAa TOKA3aJIU, UTO, UCIOJIb3Ya I'POCCYaH, IIKOJbHUKU CMOTJIN PEIIUTh NapagoKCchl 0€CKOHEUHOCTH
(TIOJTHOCTBHIO WJIM YACTUYHO), 4 UHTYUTUBHBIE PEIICHUA YUAIIUXCA ObLIN aHAJIOTMYHBI PEIIeHNAM TPeX PAcCMaTPUBAEMbIX IIapaJoOKCOB
C IpUMEeHEeHWEeM rpoccyaHa (II03TOMY IMKOJbHUKM COUJIU UX yOequTenbHbIMU). HOBBII MaTeMaTUUYECKUN A3BIK IOKAa3aJ CBOIO
5P (PEeKTUBHOCTD HE TOJHKO B PEIIIEHUN BOIIPOCOB 0ECKOHEUHOCTH, HO U B MOMBITKAX IIATHYTh 34 IPEeJIbl OCBOCHUA MATEMATUIECKUX
nouATui no reopuu APOS.

ITanHOe ncc/ie[0BaHTE TOKA3BIBAET AKTYaJIbHOCTD UCIIOJb30BaAHNA AIbTEPHATUBHOTO METO1a 00'bACHEHUA TapaJoKCcOB 06CKOHEUHOCTH,
KOTOPBIM ABJISAETCA UCIIOJb30BAHUE I'POCCYaHa, MJIA IIKOJIbHUKOB U CTYAEHTOB MJIAAINNX KYPCOB.

Knroueswre cnosa: reopusi APOS, meTomosiorus rpoccyasa, 6eCKOHEUHOCTD, TapagoKChl 6ECKOHEUHOCTH.

M nsa yumuposanus:

Hacp JI. PaspeliieHne CTyIeHTAMU HEKOTOPBIX IapagoKCcoOB 6ECKOHEYHOCTH B 00'beKTUBE METO0JIOTUHY I'poccyana. M Hpopmamuia
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1. Introduction

Paradoxes have occupied the human mind so long
and the concept of infinity is strongly correlated to
many mathematical paradoxes. Exploring the infinite
hasled to several paradoxes and, conversely, paradoxes
related to infinity have paved the way to exploring
infinity.

During the 5th century B.C., the Greek philoso-
pher Zeno presented several paradoxes of infinity. For
instance, he proposed that in order to move a certain
distance, one has to cut half the distance first. Again,
in order to cut half the distance, one has to cut half of
it, then half of the remaining distance and so on... which
implies that motion is impossible! Another paradox
considers a race between the Achilles and the tortoise.
The tortoise was given a head start. Zeno argued that
the Achilles can never reach the tortoise, since by the
time the Achilles reaches the point where the tortoise
was, the tortoise will have got further [1].

Many are the studies that highlighted how the
human mind deals with paradoxes and analyzed them
[2—6]. Some studies went further by considering para-
doxes as an educational tool through which infinity
would be explored [7, 8]. The aim of this study was to
check the efficiency of a new methodology: “grossone
methodology” [9] in helping the students to cope with
paradoxical situations involving infinite iterations.
This required an analysis of students’ responses to cer-
tain paradoxes related to infinity by using the grossone
methodology and analyzing their responses when tradi-
tional methods were used, after which a comparison of
their arguments using the two methods was promoted.

To make it clear, this study raised questions of how
would twelfth graders deal with paradoxical situations
related to infinity? How would they deal with the same
situations using the grossone methodology?

2. Related literature

Paradoxes of infinity are the core of many studies
related to infinity. This could be due to the importance
of infinite processes in the undergraduate mathematics
curriculums (sequences, series, limits...). E. Dubinsky et
al. affirmed the beneficial effect of paradoxes in inves-
tigating conceptions of infinity[3, 4]. They claimed that
through using the mental mechanisms: interiorization
and encapsulation, one might be able to resolve an infi-
nite iterative process paradox. In a more specific study,
E. Dubinsky et al. observed how students think about
the “Tennis Ball Problem” which involves coordination
of three infinite iteration processes [5]. They provided
an APOS analysis of the mental constructions needed
to solve the problem. Results of this study showed that
only one out of fifteen students was able to provide a cor-
rect mathematical solution for this problem.

E. Fischbein [6] pointed out that the problem in
Zeno’s paradoxes lies in the spatial interpretation of
time and motion which are not infinitely divisible.
He showed that the solutions of Zeno’s paradoxes are

psychological rather than mathematical. D. Tirosh [10]
considered that the contradictions faced by students
regarding infinite sets could raise students’ awareness
of the importance of the formal definitions in mathema-
tics. Aligning with her study, N. Movshovitz-Hadar
& R. Hadass [7] found out that engaging students in
solving paradoxes would develop a cognitive conflict
that could result in construction of new cognitive
structures. Moreover, they pointed out the importance
of paradoxes in provoking discussions which serve in
developing students’ mathematical thinking.

A. Mamolo & R. Zazkis [8] used paradoxes as
a research tool in order to investigate students’ un-
derstanding of infinity before and after instruction
on cardinality equivalences. Results showed a slight
change in students’ intuitive approach when dealing
with contexts related to infinity after instruction. A.
Mamolo & R. Zazkis recommended an instructional ap-
proach that helps students to separate their intuitions
from formal considerations. Moreover, A. Mamolo & R.
Zazkis observed students’ appeal to process conceptions
of infinity and resistance to the actual one. This result
is compatible with the results of numerous studies done
on conceptions of infinity.

As it is clear from the literature review, introduc-
ing paradoxes to undergraduate students is of great
importance. On the other hand, the results also show
that most undergraduate students are not able to cope
with paradoxical situations even after getting some
special instruction. A consequence of such experiences
could be negative beliefs of infinity as well as feelings
of fear or unease when dealing with infinity[11]. So one
would think of trying to approach paradoxes related to
infinity by using a different method which involves con-
vincing arguments for undergraduate level students.

3. Theoretical background

In this section, we present the theoretical frame-
work in which the results were studied and analyzed.

3.1.The APOS theory

The APOS theory, devised by E. Dubinsky &
M. A. McDonald [12], is a constructive theory of learn-
ing that isbased on Piaget’s theory of reflective abstrac-
tion. It is suitable for undergraduate level studies and
provides a deep insight on the formation of mathemati-
cal concepts in individuals’ minds. According to E. Du-
binsky & M. A. McDonald, when an individual is faced
with a problem situation, s/he uses mental mechanisms
like interiorization, coordination, and encapsulation in
order to construct mental structures that help in mak-
ing sense of the situation. These mental structures are
termed as actions, processes, objects, and schemas. Ac-
tions refer to the transformations that are triggered by
memory or step-by-step instruction. Processes require
transformations that take place in the mind without
explicit execution of the steps. When the process is
viewed as a totality in which transformations can be
applied toit, the individual will have reached the object
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level. This happens through encapsulating the process
into a cognitive object. The collection of the actions,
processes, and objects of a certain mathematical concept
form a schema which serves as a framework that can be
used in problem situations involving this mathematical
concept [12].

E. Dubinsky et al. [4] suggested an APOS analysis
of the concept of infinity. They proposed that a process
thinking of the infinite refers to an understanding of
potential infinity. This is the case when an individual
interiorizes infinity to a process that is endless without
carrying out the steps explicitly. On the other hand,
they related an object thinking of infinity to the under-
standing of actual infinity. In this case, the individual
should have the ability to envision the whole process as
a totality and encapsulate it to a cognitive object.

3.2. A brief introduction to the Arithmetic of Infinity

The Arithmetic of Infinity, introduced by Yaroslav
Sergeyev” in 2008 [9], provides a new way of dealing
with infinity and the infinitesimals. The main prin-
ciple of this methodology is the separation between
the mathematical objects and the numeral systems
representing them [9, 13, 14]. Unlike the traditional
view which considers that the complications related to
infinity are a result of its abstract nature, Ya. Sergeyev
argues that it is a result of our inability to distinguish
between its different sizes[14]. He claims that if we use
asharper lens which allows us to see these distinctions,
some complications related to infinity will vanish.

In order to illustrate his idea, Ya. Sergeyev con-
siders a numeral system used by an Amazonian tribe
called “Piraha” [15]. The Pirahas use a poor numeral
system for counting which consists only of: one, two,
and many. By using this weak numeral system, they are
unable to distinguish, make comparisons or perform
computations for quantities that are greater than two.
Analogously, the numeral system we work with, is suit-
able at the level of finite numbers, but does not allow
distinctions between different infinities and infinitesi-
mals. For this reason, we need a sharper lens to allow
these distinctions. In order to exemplify this analogy,
let us exchange the ‘many’ of the Piraha’s with “c0”.

For instance,

“many” + 1 = “many”, “many” + 2 = “many”,

“many” + “many” = “many”.

By exchanging “many” with “w0”, we arrive at rela-
tions that are used in the traditional calculus:

0+ 1=00,0+ 2 =00, 00+ 00=00.

Ya. D. Sergeyev, Ph.D., Doctor of Science (Physics and
Mathematics), Distinguished Professor, Head of Numeri-
cal Laboratory, Department of Computer Engineering,
Modelling, Electronics and Systems (DIMES), University
of Calabria, Cosenza, Italy; Professor at the Department of
Mathematical Software and Supercomputing Technologies,
Lobachevsky State University, Nizhny Novgorod, Russia;
Research associate, Social And Complex Data Intelligence
(SCDI), Institute of High Performance Computing and Net-
working of the National Research Council of Italy, Rende,
Italy. ORCID: https://orcid.org/0000-0002-1429-069X;
e-mail: yaro@dimes.unical.it

The situation is similar when it comes to indeter-
minate forms:

“many” — “many” is indeterminate since there is
no fixed value of the “many”.

By exchanging “many” with “«©”, we reach at the
indeterminate form: “c0” — “o0

The Arithmetic of Infinity introduces a new infinite
unit called “grossone” and denoted by (D.

”

@ is the number of elements of the set of natural
numbers, hence, Vne N, n< @.

N={1,2,38,..,0D-3 ®O-2,O -1, D} where
®-3,0O-2,D -1, and O are infinite numbers
that belong to the set of natural numbers.

D +1, ®+2, ... are infinite numbers that are not
elements in set N.

An extended set of natural numbers is as follows:

N={1,2,3,.D-1,0,D+1, D +2, .., 20,
2@ + 17 cec ey ®2_ 17 ®2, ®2+ 17 "'}

The infinitesimals are the inverses of (D) -based
infinite numbers.

It is postulated that the arithmetical properties that
hold for finite numbers hold for (D-based numbers[13].

An important contribution to the (0)-based metho-
dology is that it allows representing infinite and in-
finitesimal numbers in a positional numeral system
with infinite radix which is an extension of the system
in base ten. Therefore, writing a number in base ()
could be done in an analogous way to that of base 10.
For instance, 2(D) + 1 corresponds to the base (D) record:

2D+ D°[13].

In addition, using the grossone numeral system,
one can perform computations involving finite, infinite
and infinitesimal quantities providing accurate results
which is not the case when using traditional methods.
For instance [13],

3(O-N-2(0+4)=30-3-20-8=D - 11.

We point out that a computing software especially
designed for working numerically with grossone-based
numbers, has been developed. It is called “the Infinity
Computer” [14, 17].

Furthermore, using this methodology would elimi-
nate many indeterminate forms and paradoxical situa-
tions some of which will be shown in this paper™.

In order toclarify hisidea, Ya. Sergeyev presents an
example of counting the number of grainsin a granary
[14]. Due to our inability to count the grains one by
one, people use sacks and fill them with seeds and count
the number of sacks (it is supposed that all sacks can
contain the same unknown number of seeds). If there
are too many sacks, and we are not able to count using
only elementary units of counting (seeds), motor lorries

For detailed information visit: https://theinfinitycomputer.
com
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or train wagons are used (again, it is supposed that all
motor lorries can contain the same unknown number of
sacks, etc.). Though the number of seeds in each sack is
unknown, yet we can register any change to the nearest
one seed. For instance, the granary contains 12 wagons,
49 trucks, 56 sacks and 123 seeds. If we add one seed or
remove 2 trucks for example, we can detect the incre-
ment or decrement. The example of the granary refers
to a finite situation in which we are not able to count.
Nonetheless, we can extrapolate the idea of introducing
an unknown yet fixed value to the infinite case. Linking
with D, we can say that the set of natural numbers is
a sack that contains () elements.

It should be noted that this methodology has been
widely applied in many branches of mathematics and
computer sciences [9, 13, 14, 18—30]. Several studies
showed that this methodology is consistent and non-
contradictory [31, 32]. Moreover, this method has
proved its efficiency in several pedagogical studies
[11, 33-35, 36].

3.3. Paradoxes of infinity

In this section, we consider three well-known
paradoxes of infinity: Galileo’s paradox, Hilbert Grand
Hotel paradox and the Ping-pong ball conundrum. The
paradoxes are presented. Their resolutions are pre-
sented in two ways: the traditional methods and the
grossone method.

3.3.1. Galileo's paradox

Galileo’s paradox refers to the bijection established
between the set of natural numbers and its squares. Of
course, this result is paradoxical since for any natural
number, one can associate a corresponding square, yet
on the other hand, there are more natural numbers
than squares. A similar paradoxical situation arises
when establishing a bijection between the set of natural
numbers and the set of even numbers [28].

1 2 3 4
! ! ! !
2 4 6 8

In this study, we will consider comparing the set of
natural numbers and that of even numbers. According
to the traditional set theory, both sets are countable of
the same size, which is &,.

Now we present the situation from the grossone
point of view:

Werecall that the number of elements in set N is (.

® ® O
N={1,2,3,4,..—-1, =, = +1, ...,
{ 5 5" 3 @}
The set of even numbers:
E={2,4,6,8, ...,@—2, @}
2 2

1 2 3 4 @—1 @

2 2
! ! 7 0y ! 7
2 4 6 8 -2 @

As illustrated above the count of the even num-
bers is % Comparing both methods, one can see that

the Arithmetic of Infinity allows expressing infinite
numbers, which gives an insight of the last element in
both sets and thus allows an accurate comparison of the
two sets. According to Ya. Sergeyev [28], this result
doesn’t contradict the traditional result; it only uses
a sharper lens to envision the situation. Analogously,
the Pirahas would say that a set of 5 objects and another
of 10 objects are both of the same size, which is “many”.
This is a correct but imprecise answer.

3.3.2. The Hilbert Grand Hotel paradox

A grand hotel that has infinitely many rooms has
no vacancy. How can a new guest be accommodated
in this hotel knowing that only one person is allowed
per room?

One of the traditional ways to solve this paradox
is to have the person in room 1 move to room 2 and the
person in room 2 to move to room 3 and so on. This can
be done since the hotel has infinitely many rooms. In
this manner, room number 1 will be available for the
new guest. In an analogous way, the result can be gen-
eralized and the Hilbert Grand Hotel can accommodate
countably infinite number of new guests.

Now we present the same paradox by using the
Arithmetic of Infinity methodology. We may suppose
that the hotel has () rooms, since the number of rooms
of the hotel is countable. If the guest in room number
1 moves to room number 2 and the guest in room num-
ber 2 moves to room number 3, and so on ..., then the
guest in room number (D will be out of the hotel since
the hotel contains () rooms. This is parallel to what
happens in finite cases and so this paradox is no more
a paradox [28]!

It should be noted that the traditional approach and
that of the Arithmetic of Infinity are not contradictory.
Both display the same result (it is possible to give the
newcomer room number 1) with the difference that
(M-based method goes further by showing what would
happen to the guest in the last room, which is not vis-
ible traditionally [28].

According to F. Caldarola et al. [30], Hilbert’s
paradox of the Grand Hotel brings about many semantic
problems and queries of a logical nature.In their debate,
they considered as an example the word “full” which
means in the common used language that there is no pos-
sibility to add more. Approaching this same paradox by
using grossone methodology, such conflictions no more
exist since if the hotel is filled with grossone guests,
then no more guests can be accommodated.

3.3.3.The Ping-Pong ball conundrum

Consider having an infinite set of Ping-Pong balls
that are numbered 1,2, 3, .... You have to place the first
ten ballsin a huge barrel and then remove ball number
1. Next, you have to place balls numbered 11 to twenty
in the barrel and then remove ball number 2. The same
procedure is to be repeated over and over again. At the
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end of the experiment how many Ping-Pong balls are
left in the barrel?

In this paradox there are two infinite iterations tak-
ing place: the balls going into the barrel and the balls
going out of the barrel. Since the balls are numbered
then both sets of in-going and out-going balls can be
put into a one-to-one correspondence with the set of
natural numbers. These correspondences assure that at
the end of the experiment, the barrel would be empty.
The paradox lies in that there are more balls going in
than there are balls going out, yet at the end of the
experiment the barrel is empty!

Resolving this paradox using the (D-based method,
there are (D Ping-Pong balls (the balls are numbered).
In every step of the experiment, there are 9 balls in and
one ball out of the barrel. This means that the whole
procedure, will be done in () /10 stages. It is clear that
at the end of the experiment, there willbe 9 /10 balls
in the barrel and (D /10 balls out [16].

The grossone-based solution enables us to know at
the last stage, the number of balls inside and outside
the barrel in terms of (D). This result is compatible with
computations done with finite numbers, so the paradox
no more exists!

It is noted that the original version of the para-
dox requires the experiment to be done in exactly one
minute, starting from 30 seconds for the first stage,
and considering half of the remaining time for each of
the following stages successively. But in order to make
the paradox simpler, we have chosen not to consider the
time iterations.

4, Methodology

In this section, we describe the methods used in
this study as well as the sample and means of analyz-
ing the results.

4.1.Sample and setting

A group of 11 grade 12 students (general sciences
section”) were chosen arbitrary from an official second-
ary school in Lebanon (Ain-Zahalta). The study was
implemented at the beginning of the academic year
2021/2022. General sciences students were chosen for
the study, since they get exposed to topics related to
infinity in classical methods (limits, sequences, im-
proper integrals...)™. But since the study was done at the
beginning of the year, students’ direct experiences with
infinity were restricted to study of limits of functions.

4.2. Method

In the first phase of the study, the students were
introduced to each of the paradoxes (Galileo’s paradox,
Hilbert’s Grand Hotel and the Ping-pong ball conun-
drum) in the traditional way, without any mention of
grossone. The paradoxes were presented in increasing
order of complexity. After that, the students were

General sciences section refers to mathematics-majored class
in the Lebanese curriculum.
For more details, check: http://www.crdp.org

asked to work individually and write down their argu-
ments. For each paradox, after they handed in their
solutions, the normative solution was presented, and
the students were asked to jot down their reflections
on it.

Phase 2 of the study involved an introductory ses-
sion (an hour) of “The Arithmetic of Infinity”**”. The
methodology was explained in brief since teaching its
details are out of the scope of this study. The instruction
included introducing the grossone as the number of ele-
ments of the set of natural numbers. The illustrations
and examples provided by Ya. Sergeyev (Pirahas’ nu-
meral system and the granary example) were explained
to the students. In addition, the instruction included
writing infinite numbers in grossone-based system and
performing basic arithmetical operations with infinite
numbers and infinitesimals. Particularly, the Arithme-
tic of Infinity was explained in the same way as it was
introduced in this paper (see 3.2).

In the third phase, the students resolved the three
paradoxes used in phase 1 but this time using the new
methodology introduced to them. Each student pro-
vided a written response to the paradoxes.

For each paradox, the solution using grossone
methodology was presented and again the students
wrote their reflections individually.

As an illustration of the Hilbert’s Grand hotel
paradox, an interesting animation of it was played™ ™.

The data of this study was collected from the writ-
ten responses provided by the students before and after
being exposed to the new methodology.

5. Results

In this section we present and analyze students’
responses to the three paradoxes before and after be-
ing introduced to the grossone methodology, as well
as their reflections on both the normative solutions of
the paradoxes and then the grossone-based solutions.

5.1. Results by using traditional methods

5.1.1. Results of Galileo's paradox

It was no surprise that 10 out of 11 students consid-
ered that there are fewer even numbers than there are
natural numbers, specifying that it is equal to half. The
students used part-whole methods in their arguments.
Some of them even used a finite example as evidence and
extrapolated the result to the infinite case. One of the
students drew a Venn diagram showing that the set of
even numbers is embedded inside the set N.

One student wrote: “N=E + O < E=N - O, but

N
E=0s0E =—, whereE represents the number of evens,

O the number of odds”, — which shows that the intui-
tive thinking of sizes of infinite sets is similar to that
used in finite cases.

The content of the Introduction to the method was simulated
from: http://www.numericalinfinities.com
Animation available at: http://theinfinitycomputer.com

poees
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Only one student considered that the two sets have
the same number of elements. She wrote: “...although
there are missing numbers in the set of even numbers
like 3,5,7...but numbers are so many, they don’t end. We
can keep going on and on. So we can say that the two
sets are equal in number of elements but their values
are different”.

This student shows a conception of the process
of adding more and more elements to both sets at the
same time endlessly. This answer shows that the stu-
dent visualizes an endless process, having a concep-
tion that infinity is of one size so if the two sets are
infinite, they should be equal in size. This conception
was termed by F. M. Singer & C. Voica [37] as “single
infinity”.

5.1.2. Results of Hilbert's Grand Hotel paradox

A common reaction among all the students was
criticizing the paradox. Most students argued that
there can’t be infinite number of people since the
people on earth are no more than 7,8 billion, so the
new guest will have a room for sure. It was noticed
that though the students criticized the idea of infinite
people, they didn’t find the idea of infinite hotel impos-
sible. This result is compatible with that found in [8].
Only one student pointed out this idea. He wrote: “An
infinite hotel is impossible since the rooms will reach
a size bigger than the earth itself. Maybe they could
make layers on top, but it would exceed the earth’s
atmosphere and there will be no oxygen on the higher
rooms”.

Some students found the idea that a hotel is infinite
and full at the same time very conflicting. They argued
that if the hotel is infinite, then it can’t be full. This
shows the dominance of the process thinking of infinity
that most students possess. They cannot envision the
hotel as an entity in order to think of it as full or not.
APOSIly talking, encapsulating the process is a neces-
sary step that enables one to figure out the wholeness
of the process which yields to an object in which actions
and other processes could be applied.

Aligning with the results in [8], most students gave
non-mathematical arguments. One student argued that
the rooms could be not available due to maintenance is-
sues or they may be still under construction. Another
student suggested dividing a big room to two.

The process thinking (which refers to process level
of APOS) was central in almost all the arguments pro-
vided by the students. We present some of them:

e “The hotel cannot be full since we can add more

and more rooms”;

o “Ifwewantto find a room for the new visitor, it

will take days or even years to reach this room”;

o “We know that infinity has no end...”;

o “Infinity doesn’t stop”.

A student argued that if the rooms are infinite then
there should be infinite keys so the new guest should be
able to get a key. But he was stuck in finding the number
of the last room. He wrote: “We don’t know the number
of the last room occupied since it is infinite. Infinity

+I1=infinity. We can’t know what happens at infinity”.
It is noticeable that this student was the only one who
talked about the last room and also the only one who
used mathematical arguments in his answer. Despite
his attempt to encapsulate the process and view it as
a totality (which is an APOS level between the process
and the object) (see [38]), the traditional methods he
had learned (infinity + 1 = infinity) were not enough
for him to figure out the situation. His sentence: “We
can’t know what happens at infinity”, — is an evidence
of the need of a lens that is sharper than the one used
in the traditional methods.

5.1.3. Ping-Pong balls conundrum

Most students approached the problem by considering
a finite case and extrapolating it to the case of infinity.
This is similar to the way they have approached Galileo’s
paradox. For instance, a student wrote: “In the first stage
1to 10 balls areplacedin,then we remove ball number 1.
We still have 9 inside the barrel. In stage 2, 18 balls in
and we remove ball number 2. So we have 2 balls out. In
stage 3, 27 balls in and 3 out... Multiples of 9. Let n be
the number of the balls, thenn — (n/10 ) are the balls in
thebarrel.If n — o, we get o—w which isindeterminate”.

At first, when the student was explicitly writing
the number of balls in and those out in each stage, he
was thinking at the action level. Then he realized that
as the process continues, a multiple of nine balls is
inside the barrel without executing each stage, which
refers to processlevel of the APOS theory. The student
then was not able to figure out the completeness of the
process which yields to the construction of the final
object. The last part of his argument shows that the
usage of the traditional methods he had learned led to
an indeterminate form in which he couldn’t do anything
aboutit. So, he was stuck and stopped at this point. Here
again, students’ answers show the need for a more ac-
curate instrument in visualizing infinite numbers and
determining the indeterminate cases.

Other answers:

o “w—0w/10.Wecannot count them; it isimpossible
to finish putting in the balls because they are
infinite”;

o “We cannot calculate the exact number because
the number of balls is infinite. But we know that
the numberof ballsin the barrelis nine timesthe
number of balls out and the number of balls out
equal the stages in which we repeat the experi-
ment”;

o “We cannot determine the number of balls in or
those out. They are both infinite, but the infinity
of the ballsin islarger than the infinity of those
out”.

The answers provided by the students share a com-
mon idea, that thereis infinity of balls inside and outside
the barrel, and that the infinite balls inside are much
more than those outside the barrel. Some of the students
provided a fixed ratio between the balls in and those
out. Here the students showed a conception of different
sizes of infinity. Moreover, responding that the process
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cannot be finished, reveals a process conception and
adifficulty in viewing the totality of the whole process.

It is noted that the same student who had a concep-
tion of a single infinity regarding Galileo’s paradox
showed a conception of different sizes of infinity in this
paradox! The reason could be the context in which the in-
finity is presented. In Galileo’s paradox, numbers (which
are abstract) were the object under study, whereas Ping-
pong balls are objects found in real life. The result that
the conceptions of infinity are affected by the contextin
which infinity appears, was also shown in [39].

It is also interesting that the students didn’t criti-
cize the infinite number of balls and a barrel that could
contain them, unlike their objection about infinite
number of guests in the Hilbert Hotel’s paradox! This
is compatible with the findings in [8].

5.2. Results using Arithmetic of Infinity

After the brief introduction of the Arithmetic of In-
finity methodology, the students were asked to resolve
the three paradoxes according to this methodology.
An interesting result was that all the 11 students were
able to resolve Galileo’s paradox correctly. This maybe
because the solution of this paradox using grossone is
the same as their own solutions in phase 1.

Eight out of eleven students were able to solve cor-
rectly the Hilbert’s Grand Hotel paradox using gros-
sone methodology. It is noted that the students kept on
criticizing this paradox even after the normative and
the grossone solutions were provided. They continued
toargue about the impossibility of infinite guests. Simi-
larly, in[8], the students found the normative solution
impractical and not realistic.

The Ping-Pong ball conundrum is the most complex
paradox among the three paradoxes considered since
it requires coordination between two infinite itera-
tive processes. Six students out of the 11 were able to
provide a correct solution by considering the grossone
methodology, which is considered a good result in ac-
cordance to its complexity. It is noted that 3 students
out of the 6 who gave correct answers provided the
number of balls that will be out of the barrel at the end of
the experiment, though the number of balls left inside
the barrel was required. Maybe those students found
it easier to count the number of balls out of the barrel
since it is equal to the number of stages performed. But
after asking them individually about their response, it
was easy for them to tell the number of balls inside the
barrel at the end of the experiment as well. So, their
answers were considered correct. It was observed that
all the students except one, who were able to solve the
Ping-Pong ball conundrum were those who solved the
Hilbert hotel paradox correctly. This result is no sur-
prise since the paradoxes were presented in increasing
order of complexity.

It is noted that, by posing a last element to the set
of natural numbers, the Arithmetic of Infinity aided
the students in thinking of the totality of the set and
provide the answer accordingly, rather than focusing
on the process that doesn’t end.

6. Reflections on the solutions
of the three paradoxes

After both solutions (the traditional and the gros-
sone-based) were presented, the students reflected on
them in writing. Their arguments are summarized in
this section.

6.1. Galileo's paradox

Ten out of eleven students were not convinced by
the normative solution. They insisted on their answers.
Some of them used finite examples to show that the
solution doesn’t work and extended the result to the in-
finite case. One student used the proof by contradiction
method by showing that there are elements in N which
are not in the set of even numbers so they cannot be of
same size.

One student used an example to illustrate her idea:
“If we consider that the natural numbers are people
and the even numbers chairs. We want to give each
person a chair. The number of people is the double of
the number of chairs, so we will not be able to seat all
the people, even if they are infinite”.

Another response: “The problem is that we don’t
know what happens at infinity so we cannot tell if this
solution is right or wrong”.

The students found the Arithmetic of Infinity
method convincing, since the answer of the paradox us-
ing this method is the same as their intuitive answers.
Only one student was still suspicious about posing a last
element of set N, which is infinite.

6.2. Hilbert's Grand Hotel paradox

Nine out of the 11 students were totally convinced
by the grossone-based solution. One of the students
found both methods not convincing. She argued that
the paradox itself doesn’t make sense, since an infi-
nite hotel is impossible as well as an infinite number
of guests. She also criticized the grossone method for
labeling a last room of an infinite hotel.

Another student was not convinced by the grossone
method. According to him, not only one guest can be
accommodated but also 10 million, since infinity hasno
end and talking about a last room is not possible. This
student neglected the fact that the hotel is full in his
reasoning and still show a conception of a non-ending
process. But this same student was convinced by the
grossone-based solution of Galileo’s paradox! This as-
serts that students’ conceptions are altered according
to the context in which infinity is considered.

6.3. Ping-pong ball conundrum

As it is shown above, the students’ intuitive solu-
tion of this paradox is similar to the grossone-based
solution. Almost all the students were convinced by
it. Even the students who were not able to provide the
correct solution in grossone terms, were persuaded by
it. Only one student rejected the grossone methodolo-
gy (same student who rejected it in the two previous
paradoxes). But still, this student was not convinced by
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the normative solution either. She believes the number
of balls in the barrel would be infinite at the end of the
experiment but rejected specifying it in the grossone
method.

7. Conclusions

The results of this paper regarding the traditional
methods are similar to those found in previous research
on paradoxes [3—5, 8, 39]. For instance; the conflic-
tions faced by students, the frustration and escaping
to non-mathematical solutions, thinking at the process
level and failing to encapsulate the process, showing
different conceptions of infinity depending on the given
context (mathematical or real life situation), rejection
of the normative solutions of paradoxes related to in-
finity. However, this study added to the literature the
effect of the Arithmetic of Infinity method on students’
approaches, arguments, and solutions to paradoxical
cases involving infinity as well as their reflections and
points of view to both the normative and the grossone-
based resolutions.

Before being introduced to the grossone methodo-
logy, grade 12 students were not able to cope with
the paradoxes. Their responses show that the broad
meaning of the word “infinity” didn’t aid them to
evaluate the paradoxical situations presented to them.
On the other hand, 100 % were able to solve Galileo’s
paradox, 73 % were able to solve Grand Hotel para-
dox, and 55 % were able to solve the Ping-pong ball
conundrum using the Arithmetic of Infinity method.
The reason of this result is that the grossone metho-
dology is very similar to students’ naive intuitions
and isinline with their own reasoning and responses.
Therefore, they found these resolutions convincing,
unlike the normative resolutions that were rejected
by most of them.

Furthermore, introducing a last element to the set
of natural numbers, enabled thinking of the wholeness
of the set and helped in conceiving the processes related
to it as a totality. By this, the Arithmetic of Infinity
served in pushing students’ conceptions to think beyond
the process level of the APOS theory.

Aswe have seen from the results, the Arithmetic of
Infinity method had proven its efficiency in eliminating
paradoxical situations related to infinity. Further in-
vestigations on a wider sample of students and of more
advanced mathematical background could be beneficial
in confirming our findings.
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