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NMpoekTupoBaHue n paspaboTka
3JIEKTUBHOIO Kypca kpuntorpadpum
C UCMNOJIb30BaHUEM TEeXHOJI0rum Be6uHapoB

H.B. Urnarenko

[xomna Ne 460 umenu nBaxas! ['epoeB CoBerckoro Cotoza A.A. I'onosauesa u C.®. [llyTosa
Poccuiickas @edepayus, 109559, Mockea, Cmaeponoavckas, 72

AnHoTanms. [Ipobrema u yeap. PaccMOTpeHbI UCCIIeOBaHUS d3PPEKTUBHOCTH IpUMe-
HEHHS DJIEKTHBHOTO Kypca 0 00YYeHUIO KpUITOrpadui, OCHOBAHHOTO Ha TEXHOJIOTUHU BeOH-
HapoB. B pamkax peopMHpOBaHUS CUCTEMBI POCCUHCKOTO 00pa30BaHUs LIEHTPAIbHOE MECTO
3aHUMaeT MPOo(eCcCHOHATIBHOE CaMOOIIpeeTICHNe yJamuxces crapmeil mkoasl (9-11 kiacce).
OnHO U3 KITIOYEBBIX HAIPABICHUH B TAaHHOM Mporecce — mpoduam3anus. OCHOBHOH (yHKIIH-
eil mpounIr3auuu ABISETCS CO3aHUe YCIOBUN JUIsl 00yUYEHHsI CTapIICKIACCHUKOB C OMOPOM
Ha ux npodeccuonanbpHble nHTEpechl. OcymecTBieHne GyHKIUN NPO(QUIN3AIMNA CTaIO BO3-
MO>KHBIM, OTaromapsi BBEICHHIO B YICOHBIH MPOIECC IIMEKTUBHBIX KYPCOB, KOTOPEIE SBIISIOT-
csl 00s3aTENIbHBIM KOMIIOHEHTOM MPO(UIBbHOM 1 npeanpouibHoi moarotosku. Kpome toro,
HE MEHee BaKHas I1eJb JICKTUBHBIX KYPCOB — YIOBJIETBOPEHHE WHAMBHIYaTbHBIX 00pa3oBa-
TENBHBIX MTOTPEOHOCTEH, CKIIOHHOCTEH M MHTEPECOB KaXIOT0 MIKOJIbHMKA. CamMa TeXHOJIOTHS
OpTaHHW3aluy ¥ MPOBEACHUs] BeOMHAPOB JOCTATOYHO MOAPOOHO PACCMATPUBACTCS yYUCHBIMU
(I'.B. Toprammun, B.B. Hazaposa, O.11. Memepskosa, O.1O. Mcakosa u ap.), B paboTax KoTO-
PBIX OTMEYaeTcsl He TOJBKO TEPCIEKTHBHOCTh HCIONB30BAHUS TaKOW TEXHOJOTHH, HO U ee
BO3MOYKHOCTH TIPH OOYYIEHUH IIKOJIHHUKOB. OJJHAKO OIBIT IPUMECHEHHS TEXHOJIOTHH BeOHHA-
POB B cHCTeMe MOATOTOBKU IO MH(POPMATHKE, B YACTHOCTH OOYYEHHUIO KpUNITOTpaduu, pac-
CMOTPEH HEAOCTAaTOYHO. Bee 3TO ompemenuso akTyalbHOCTh MccienoBaHus. [Ipobiemy mc-
CIICIOBAHUSI COCTOUT B YCTPAHCHHHU BBISIBICHHOTO MPOTHBOPEYUS MEXKIY HEOOXOTUMOCTEHIO
3¢ dexTuBHOr0 00y4eHUsT KpUnTorpaduu ¢ UCrIoyib30BaHUEM TEXHOJIOTUH BeOHWHApOB, 00Ja-
JIarolIel CyecTBEHHBIM 00pa30BaTeIbHBIM MOTEHIIMATIOM, C OJIHOM CTOPOHBI, U OTCYTCTBHEM
METOJIUKH OOYYCHHS KpUNTOTpaduu, OCHOBAHHONH Ha TEXHOJOTHH BEOWHApPOB, C JPYTOU.
Lenp cTaThu 3aKioyaeTcs B ONUCAHUU MOIXOA0B K pa3padOTKe 3JIEKTUBHOTO Kypca Mo o0y-
YEHHIO KpUNTOrpaduu, CoAepKaliero CrelraabHbIM 00pa3oM CIIPOSKTUPOBaHHBIC TPAKTUKO-
OPHEHTHPOBAHHEIC 33a4l M OCHOBAHHOT'O HAa TEXHOJIOTHH BEOWHAPOB.

Memoodonozus. MeToonorudeckoil OCHOBOM MOCITY KW aHAJIN3 KITOYEBBIX KOMIIETEHIHH,
KJIaccu(UKAIMK KOTOPBIX TPEACTaBICHBI B HayYHBIX paboTax TaKMX HCCIeNoBaTelel, Kak

© Urnarenko H.B., 2020
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N.A. 3umuss, E.S. Koran, A.B. Xytopckoii 1 ap. OqHO# 13 TTIaBHBIX KOMIIETEHITNN YKa3bIBA€TCsI
“H(pOpMaLMOHHAs!, c(HOPMUPOBAHHOCTH KOTOPOIl BHICTYINAET B KAYECTBE HEMPEMEHHOTO YCIOBHUS
YCOEUIHOCTU MHOTUX BHUJIOB ACATCIIBHOCTU YEJIOBCKA, )KUBYIIETO B COBPEMCHHOM I/IHCI)OpMaHI/IOH—
HOM oOrrectBe. OIBIT NperoaBaHust paszena KpUnTorpadue B IIKOJIHEHOM Kypce HHPOPMATHKH
paccMoTpeH B paboTtax A.B. Eenamnbera, E.M. Ky3uernora, K.1O. /Iparuna v Apyrux v HarjIsaHO
JEMOHCTPUpPYET HEJOCTATOUHOE BHUMAHUE, yJEIIeMoe 3ToMy paszaeny. I1oaxons! kK coBeplleH-
CTBOBAHHIO COJNEPKaHMS Kypca HH(POPMATHKH C YIETOM COBPEMEHHBIX TCHACHINH, B UHCIIE KO-
TOPBIX Kpunrorpadus, Gonplre TaHHbIe, HHPOPMAIMOHHAS ¥ KHOepOe30ImacHOCTh U3yUCHBI
B pabortax H.A. PazymoBa, .M. Tonkux, M.M. Komapoga, B.!. Jlenosckoii u ap. Cama TexHOJO-
TS OpPraHU3alliK | TIPOBENICHNs] BEOMHAPOB JOCTATOYHO NOAPOoOHO paccMmatpuBaetcs [.B. Top-
rammaoM, B.B. Hazaposoii, O.W. MemepsikoBoi, O.1O. McakoBoii u ap.

Pe3ynomamur. O60CHOBaHA BO3MOXKHOCTb U 11EJIECOO00PA3HOCTb HCIIOIb30BAHUS TEXHOIOTHI
BEOMHAPOB IIPY OpPTaHU3ANNHU 00YYEHHsSI B paMKax 3JIEKTHBHOIO Kypca 10 U3Y4EHHIO KPUIITO-
rpadun ydeHHKaMu cTapineii mkoisl. Co3gaHa MOk M pa3paboTaH IMPOTOTHII AJIEKTHBHOTO
Kypca o0y4eHus: KpunTorpaduu ¢ UCHOJIb30BAHUEM TEXHOJOTHMH BeOWHApPOB, BKIHOYAIOLIUIA
CICLHATIBHBIM 00pa30M pa3paboTaHHYIO CHCTEMY IMPAaKTHKO-OPUEHTHPOBAHHBIX 3a1ad. Omnpe-
JIeTICHbI KPpUTEpUH 0TOOpa, pa3padOTKU M CHCTEMAaTH3alNH MMPAKTHKO-OPHEHTHPOBAHHBIX 3a-
J1ad 10 KPUNTOrpaduH, MPeryCMaTPHBAIOIINX UCIIONB30BaHUE TEXHOIOTHH BEOHMHAPOB.

3axniouenue. Pe3yabTaThl MO3BOJIMIM CAENATH BBIBOJ, YTO MH(pOpPMATH3aLUs 00pa30BaHH
cTaHOBUTCS 3(PPEKTUBHON 3a CUET MUCIOJIB30BAHUS TEXHOJOTUH BEOWHAPOB IS 0Oy4eHUS
Kpunrorpaduu B paMKax SJIEKTHBHOTO Kypca Ha OCHOBE OpraHM3allMH YIaJCHHOW paboThI
LIKOJIFHUKOB, UCIIOJNIb30BAHUS OHJIAWH-TIEKIUI U MPAKTUYECKUX 3aHATHH, TEXHOJIOTHUECKOTO
[UKJIa ¢ 0OpaTHOM CBA3BIO M pedrieKCHel N0 pe3yibTaTaM OOYYeHHUS, PEICHUs] CUCTEMBI CIIeIU-
AITBHO pa3pabOTaHHBIX MPaKTUKO-OPHEHTHPOBAHHBIX 3a1ad. [IpemmoxkeHHast CHCTeMa MPaKTHKO-
OPHEHTUPOBAHHBIX 3ajlay, BKIIOYAIONIast 3aaHusl Ha IU(poBaHre U Jemn(poBaHUe Pa3InIHBIX
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Design and development of elective course on cryptography
using webinar technology
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Abstract. Problem and purpose. The article deals with studies of the effectiveness of
the use of an elective course in teaching cryptography based on webinar technology. As part of
the reform of the Russian education system, the central place is occupied by the professional
self-determination of high school students (grades 9—11). One of the key areas in this process
is profiling. The main function of profiling is to create conditions for teaching high school
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students based on their professional interests. Thanks to the introduction of elective courses
into the educational process, which are a mandatory component of profile and pre-profile training,
the implementation of the profiling function has become possible. In addition, an equally im-
portant goal of elective courses is to meet the individual educational needs, inclinations and
interests of each student. The very technology of organizing and conducting webinars is consi-
dered in sufficient detail by G.V. Torgashin, V.V. Nazarova, O.1. Meshcheryakova, O.Yu. Isa-
kov and others. These works note not only the promising use of this technology, but also its
potential for teaching schoolchildren. But the experience of using the technology of webinars
in the training system in computer science, in particular in teaching cryptography, has not been
sufficiently considered. All this determined the relevance of the article. The problem of the article
is determined by the revealed contradiction between the need for effective teaching of crypto-
graphy, the significant educational potential of webinar technology, on the one hand, and the ab-
sence of a methodology for teaching cryptography based on webinar technology, on the other
hand. The need to eliminate the revealed contradiction indicates the relevance of the study and
determines its problem. The purpose of the article is to describe approaches to the develop-
ment of an elective course on teaching cryptography, containing specially designed practice-
oriented tasks, based on webinar technology.

Methodology. The methodological basis was the analysis of key competencies, the classi-
fications of which are presented in the scientific works of such researchers as I.A. Zimnyaya,
E.Ya. Kogan, A.V. Khutorskoy, etc., one of the main competencies is informational, the for-
mation of which acts as an indispensable condition for the success of many types of human
activities living in a modern information society. The experience of teaching the section of
cryptography in a school computer science course is considered in works by A.V. Evlampiev,
E.M. Kuznetsov, K.Yu. Dragina and others and clearly demonstrates the insufficient attention
paid to this section. Approaches to improving the content of the informatics course, taking into
account modern trends, including cryptography, big data, information and cybersecurity, are studied
in the works of N.A. Razumova, [.M. Tonkikh, M.M. Komarov, V.I. Ledovskaya and others.
The very technology of organizing and conducting webinars is considered in sufficient detail
by scientists G.V. Torgashin, V.V. Nazarova, O.I. Meshcheryakova, O.Yu. Isakov and others.

Results. The possibility and expediency of using the technology of webinars when or-
ganizing training within the framework of an elective course on the study of cryptography
by high school students has been substantiated. A model has been created and a prototype of
an elective cryptography training course using webinar technology has been developed,
including a specially developed system of practice-oriented tasks. Criteria for the selection,
development and systematization of practice-oriented cryptography tasks involving the use of
webinar technology have been determined.

Conclusion. The results allowed to conclude that the informatization of education is
becoming effective through the use of webinar technology for teaching cryptography as part
of an elective course based on the organization of remote work of schoolchildren, the use of
online lectures and practical classes, a technological cycle with feedback and reflection on
learning outcomes, system solutions specially designed practice-oriented tasks. The proposed
system of practice-oriented tasks, including tasks for encrypting and decrypting various mes-
sages, contributes to the effectiveness of teaching cryptography, preparing students for life
and work in the information society.

Keywords: informatization of education, theory and methods of teaching computer
science, cryptography, webinars
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IMocranoBka npodaembl. C BBenenneM OI'OC cpennero odmiero oopazosa-
HUS Y IIKOJIBHUKOB CTapILel CTYIEHH MOSBUIIACh BO3MOXKHOCTh BBIOUPATh MPOQUITH
obpazoBanus. [Ipodwib BeIOMpaeTcs W3 WHTEPECOB yUAIIETOCs, a TAKKE UCXOJIS
U3 €ro MHAMBUIYAIbHBIX BO3MOYKHOCTEN M CKJIOHHOCTEW. [ BBeneHus: npoduib-
HOTO 0OyUYeHHS Ha3pena He0OXOAUMOCTb, CBA3aHHAS C TIOTPEOHOCTHIO B KBATH(DHIIU-
POBaHHBIX KaJpaX M XOPOIIUX CIEHUAINCTaX, KOTOPYIO YIOBIETBOPUT UHIMBH-
IOyaau3upoBaHHOE U 3P dekTHBHOE 0OpazoBanue. Ilepexon k npopuiabHOMY 00pa-
30BaHUIO MOXKET 3aHATh HEKOTOPOE BpeMs, TaK Kak OOYCIIOBJIEH LIEJBbIM PSAIOM
TpyaHOCTEH. B kKauecTBe OCHOBHBIX MPOOJIEM BBIJCIISIIOT:

— MHOT000pasue GopM opraHu3anuu MpoGHUILHOTO 00YUCHHUS;

— COOTBETCTBHE MEIarOrMYeCKUX KaapoB I MPOPUILHOTO 00yUESHHS;

— npearnpo¢uiIbHas NOArOTOBKA yUYaIlUXCsl CPEIHEN CTYNCHH;

— npo0ieMa BbIOOpa CTapUIeKIACCHUKaMU PO uiis 00yUYeHHUS.

OpnHoit u3 GopMm peanuzanuu nNpoUILHOr0 00y4YeHUsI B CTApIIUX Kilaccax
MOTYT BBICTYNaTh 3JIEKTUBHBIE KYyPCBHI.

AHanmm3upys cofepKaHue dIEKTUBHBIX KYPCOB ISl Pa3UYHBIX MPOQHIIeH,
JIETKO 3aMEeTHTh, YTO HH(OPMaTHKa TECHO CBA3aHA CO BCEMHU yUYEOHBIMH TpeaMe-
TamH. BKiIloueHne 3J1eKTUBHBIX KypCOB 10 HH(OPMATHKE ISl pa3IHuHBIX Mpodu-
Jiel TOKa3bIBaeT Pa3HOCTOPOHHOCTH MPEAMETa, Pa3HOOOPa3HOCTh METOIOB U CPEJICTB.
Ho npu pa3zpa®oTke 371€KTUBHBIX KYpPCOB Ba)KHYIO POJIb JOJKHBI UTPAaTh MHTEPE-
Chbl U MOTPEOHOCTH IIKOJIBHUKOB, B COZIEP/KAHHUE DJICKTUBOB JIOJIKHBI BXOJUTh 3a-
na4gu 1o nHQOpMaTHKe, yIeOHbIE TPOSKTHI, IPAKTHUECKAs e TETLHOCTb.

Paznen 3ammTel HHPOPMALIUU SBISETCS JOBOJBLHO OOJNBIINM U BKIIOYACT B
cebs monpasnen «Kpunrorpadguueckue MetTobl odecriedeHns: 6e30MacHOCTH 1aH-
HbIX» [1-3]. IMeHHO 3TOT pa3aen GopMHUpYeT y ydyallluxcs YMEHUs U HAaBBIKU B
00J1acTH 3aIIUThl HHPOPMALIUU, KOTOPbIE TaK HEOOXOAUMBI YEJIOBEKY, KHUBYIIEMY
B MH(OPMAIIMOHHOM OOIIIECTBE.

Taxum oOpazom, mpoOieMa McciaeI0BaHHs 3aKIIF0YAEeTCsl B TEOPETUIECKOM U
MIPAKTUYECKOM 000CHOBaHUM YPPEKTUBHOCTH MPUMEHEHHUS 3JIEKTUBHOTO Kypca 10
00y4eHHUI0 KpUnTorpaguu, OCHOBAHHOTO Ha TEXHOJIOTUU BEOMHAPOB.

Llenb nccnenoBanus — pa3paboTKa U SKCIEPUMEHTaIbHAs poBepKa 3¢ dek-
TUBHOCTH 3JIEKTMBHOTO Kypca M0 O0y4eHHIO Kpunrorpaduu, CoAep K allero crneuu-
aJIbHBIM 00pa30M CHPOEKTHPOBAHHBIE MPAKTUKO-OPUEHTHPOBAHHBIE 3a]adH, OC-
HOBAaHHBIC Ha TEXHOJIOTUH BEOMHAPOB.

OOBeKT HccaeI0BaHus — DIIEKTUBHBIE KypChl IO HHPOPMATHKE.

[Ipeamer uccnenoBanus — cucremMa o0y4deHust KpUnrTorpaduu, OpueHTHPOBaH-
Hasl Ha PelIeHUH CIeLUaTIbHBIM 00pa30M CIPOEKTHPOBAHHBIX MPAKTUKO-OPUEHTH-
POBaHHBIX 3ajlay, NOCTPOEHHAsh HA OCHOBE HCIIOJIb30BAHUS TEXHOJOIMM BeOWHa-
POB B OpraHU3alluM IEKTUBHOTO Kypca.

l'umoresa nccrenoBanus: eciau B Kypc WHGOPMATHKH CTapIIel MIKOJIBI J10-
0aBHUTH CHIEIMATBHBIM 00pa3oM pa3paboTaHHOE COJepKaHWE DIIEKTUBHOTO Kypca
KpunTorpaduu, OCHOBAHHOE Ha PEIICHUH MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad, H3Y-
YeHHe KOTOPOTo MOCTPOEHO € MCIOJIb30BaHUEM TEXHOJIOTMHU BeOMHAPOB, TO:

— noBbIcUTCS 3 (HEKTUBHOCTH 00YUYEHHUS 3alMTe HH(POpMaIuH;

— C MO3ULIMU BKJIFOUEHHS COBPEMEHHOT'O M BOCTPEOOBAHHOIO COAEPKaHHUS IO
Kpunrorpadguu Kypc HHGpopMaTHKH OyIeT pacIIupeH;

— yyanecst OyayT Jiydllle OJATOTOBJIEHBI K )KU3HU U paboTe B MHpOopMaIu-
OHHOM 00LIECTBE.
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VYkazaHHbIE LIe/lb, 00BEKT, IPEIMET U TUIOTe3a 00yCIIaBIMBAIOT HEOOXOIU-
MOCTb pELICHHUS CIEAYIONINX OCHOBHBIX 3aJ1a4 UCCIIEI0OBaHUS:

— U3YYUTh TEOPETHUYECKHE U METOHOJIOTMYECKHE ACIEKThl 00yUYeHHs KpHUII-
Torpauu B paMKax IMIKOJIBHOTO Kypca HH(OPMATHKH, 00OCHOBATH LIEIec000pas-
HOCTb HCII0JIb30BAHUS TEXHOJIOTMH BEOUHAPOB;

— paccMOTpETh CPEACTBA Pealn3aliy TEXHOJIOTMH BEOMHAPOB, IPUMEHIEMbIE
MpY 00YYEHHUH LIKOJIBHUKOB;

— €03/1aTh MOJIEITb DJIEKTUBHOTO Kypca i yuarmmxcsi 10—11 kmaccoB o 00y-
YEHUI0 KpUNTOrpaduu, OCHOBAHHOTO Ha UCIIOJIb30BAHUM TEXHOJIOTUU BEOMHAPOB,

— pa3paboTaTh ¥ ONKUCATh TEXHOIOTUIO U TAIbl OpraHU3alui BEOMHAPOB IS
o0yuenus mkoabHUKOB 10—11 kmaccoB kpunrorpapuy;

— c(hopMHUpOBaTh CUCTEMY YUEOHO-TIO3HABATENBHBIX 33424 [Tl 00yUYEeHHs KpUII-
Torpauu B cTapiieil mKosie i MpoBeIeHUs CepUH BEOMHAPOB B paMKax CO3aHHO-
'O 3JIEKTUBHOT'O Kypca;

— MPOBECTH KCIEPHUMEHTAIBHYIO MPOBEPKY 3((HEKTUBHOCTH AIIEKTUBHOTO
Kypca 1o Kpunrorpaguu Ui CTapLIeKIaCCHUKOB, OCHOBAHHOTO Ha MCIOJIb30Ba-
HUU T€XHOJIOTUH BeOMHApOB [4-8].

Jlyis perieHust MOCTaBIEHHBIX 33Ja4 MCIIOJb30BAIMCH OOIIEHAYUYHbIE METOIbI
TEOPETHUYECKOTO MCCIIeIOBaHMs (aHAIN3, CUHTE3, (hopMali3anusi, MOJEITMPOBAHHE,
Kiaccudukanys, 0000IeHne, U3yUYeHne JTUTEPATYPhl); METOJbI IMITUPUIECKOTO
ucclieIoBaHus (M3y4yeHHe MeJarornyeckoro OmnbiTa, HaOJIrOJE€HUE, aHKEeTHpPOBa-
HUE, TECTUPOBAHUE); EIarOrMUECKUI SKCIEPUMEHT U CTATUCTUYECKHE METO/IbI.

Ku3Hp B COBpeMEHHOM MH(OPMALMOHHOM OOILECTBE 3a4acTyi0 TPEOYeT BbI-
COKOI'O YPOBHSI KOMIIETEHTHOCTH 4elloBeKa B cepe 3aIiuThl HH(GOpMAIMK U J1aH-
HBIX OT IIOCTOPOHHUX Bo3jAeHCTBHM. [IoaTOMY yXe Ha 3Tane IKOJIBHOro 00pa3o-
BaHUS M3y4YeHHE MTPABOBBIX U TEXHUUYECKUX OCHOB 3aIIUTHI HH(POPMAIINH, a TAKKE
METOJIOB U aJITOPUTMOB KPUNTOTpaguu CTAHOBUTCA HEOOX0AUMBIM [9—15].

DJEeKTUBHBIM KypC MO KpUNTOrpaduu sBISETCS MEXKIPEIMETHBIM, TaK Kak
MIpeIoiaraeT BbIXOJ 3a paMKH TPaJAMLIMOHHBIX yueOHbIX mpeametoB. Coaeprxka-
HUE 3JIEKTUBHOTO Kypca HalleJIeHO Ha TO, YTO ydaluecs OyAyT MOCTENEeHHO 3Ha-
KOMUTBCSI ¢ OCHOBHBIMU MOHATUSAMU KpUINTorpaguu u mudpoBaHus, a TaKke Ha-
ydaTcsl pelaTh HeCTaHJapTHBIE U IPAKTUKO-OPUEHTHPOBAHHBIE 3a/auu.

Onupasch Ha COBPEMEHHBIE TEOPETUUECKHE U MTPAKTUYECKHE MCCIIEJOBAHM,
MOJKHO YTBEpX/1aTh, YTO MPOrpaMMa IEKTUBHOIO Kypca J10JIKHA ObITh OPUEHTH-
pOBaHa Ha YYEHUKOB, KOTOpPBIE 3aMHTEPECOBaHbl B U3yYEHUH OCHOB KPHUITOIpPa-
¢un 1 BO3MOXKHOCTEH ee MpUMeHeHUs B cepe MHPOPMALMOHHON 0€30MacHOCTH.
JlaHHBIN Kypc MOXeET OBITh peajM30BaH Kak Kypc IO BBIOOpPY B 9 Kiacce, a Takke
Kak 3JeKTUBHbIN Kypc B 10-11 kiaccax.

MeTtoasbl ucciiei0BaHus. DIEKTUBHBINA KypcC 10 KpUNTOrpaduu, ¢ OJHON CTO-
POHBI, OyZeT cocoOCTBOBATh PAa3BUTUIO 3HAHUM W HABBIKOB YYEHHUKOB, KOTOpBIE
OBLIIM MOJyYEHbl UMU Ha MPEbIIYIINX dTanax o0yyeHus — B paMKax U3yuyeHus
MH(OPMATUKU U MaTEMAaTUKH, a C APYTOd CTOPOHBI — 00ecreyuT (popMHpOBaHHE
y 00ydarommxcsi yCTOMUMBBIX HAaBHIKOB B cepe MH(POPMAIIMOHHON Oe301macHo-
CTH, KOMIETEHTHOCTH B 00JIACTH 3alUTHI JAHHBIX ITyT€M M3Yy4YEHHUsS KaK TEOpETH-
YECKMX OCHOB Kypca, TaK M C IOMOIIBIO MPAKTUKO-OPHUEHTHUPOBAHHBIX 3aJaHHM.
Meroauyeckast MOJIENIb OPraHU3ALUK MIEKTUBHOTO Kypca Mo Kpunrorpaduu mnpen-
cTaBJieHa Ha puc. 1.
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Figure 1. Methodical model of organizing an elective course in cryptography
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Takum 00pa3om, IENbI0 AMEKTUBHOTO Kypca 10 KpUnTorpaduu sBIseTcs 3Ha-
KOMCTBO y4YalIUXCs C OCHOBHBIMU MOHATHUSAMHU KpuUNTorpadguu u Merogamu -
pOBaHUs, HaIlpaBIeHHOE HAa (HOPMUPOBAHHE KOMIIETEHTHOCTH y4aIllUXcs B 00ia-
CTH 3alUTHI JAHHBIX. B COOTBETCTBHUM C MOCTaBICHHOM 1I€JIbIO MOTYT OBITH MpeEJ-
JIOKEHBI CIIEIYIONIUE 3a/1aul Kypca:

— MOJTyYeHUE yUYallluMHCs OOIUX MPe/ICTaBIeHUI 0 Kpunrorpaduu Kak HayKe;

— 3HAKOMCTBO C OCHOBHBIMH MOHATUSMH U UCTOpUEH KpunTorpapum;

— TMOJIy4eHHe yYallUMHCS PAKTUYECKUX HABBIKOB MCIIOIB30BaHMUSI HEKOTOPBIX
QITOPUTMOB MIU(POBAHUS C 3aKPHITHIM U OTKPBITHIM KITFOUOM;

— IpUOOpETEHUE MPAKTUICCKUX HABBIKOB paciimpoBKU HHOOpMAITUH;

— pa3BUTHE HABBIKOB aHAJIN3a KPUIITOCTOMKOCTH IIU(POB;

— 00001IeHre U cUCTeMaTH3alvs 3HAaHUH yYaIluXxcsl 0 KpunTorpahuyeckon
3anuTe HHPOpPMaLnH.

BaxxHo oTMETHTDH, YTO BHEIPEHUE AJIEKTHUBHOIO Kypca CTaBHUT Iepes Mefa-
TOroM 3ajJady MoJrOTOBUThH €ro Mporpammy, KOTopast I0JDKHA COJEP)KaTh: TUTYIIb-
HBIM JIUCT, TOSICHUTEIBHYIO 3alIUCKY (BKJIIOYAET B ceOs 1enu, 3anaun, Gopmsl,
METOIbl U CPENICTBA), CO/IEPIKAaHUE DIIEKTUBHOIO Kypca M MPUMEPHOE TIIaHUPOBA-
HUEe y4eOHOro MaTepuasna, CIHCOK PEeKOMEHIyeMol nuTepaTypbl. DakyabTaTHB-
HOM 4aCThIO MPOTPAMMBI SIBIISIOTCS METOJMUECKUE PEKOMEHAIINH.

Urak, peanuzanus Kypca 1o Kpunrorpaduu mo3BojJuT paclIupUTh MPeICTaB-
JICHUS! IIKOJIBHUKOB 00 MH(POPMAIIMOHHOW KapTHHE MHUpA, PeaTn30BaTh MEKIIPEa-
METHBIE CBSI3U, NMO3HAKOMUTH YYalllUXCsl C METOJAaMH, HCIOJIb3YyEeMbIMH IIPHU CO-
31aHuM MK(GPOB U pacu(poBKe, 00IACTIME UX PUMEHEHUS U TIEPCIIEKTUBAMU
pa3BUTHS, TPHOOPECTH MPAKTHIECKHE HABBIKK B 00JIACTH 3aIUThI HH(POPMAITUH.

Pe3yabTaThl M 00cy:kaenune. KauecTBeHHBIN JUCTAHIIMOHHBIN Y4eOHBIN MPO-
Iecc 00s3aTeNbHO MPEAroiaraeT o0IIeHne — aCHHXPOHHOE (TIo4Ta, GOopyM) M CHH-
XpOHHOE (4aT, CKaim). AJZEKBaTHOMY PEIICHHIO ITHX 3a/ay NPU3BAHBI CIYXUTh
BeOMHapHI — rpymnmnoBas padora B VHTepHETE C MCMOIB30BAHUEM COBPEMEHHBIX
cpeacTB oOmieHus: — Buaeo, (uem-yata u T. 1. Co31aHHBIE METOIUYECKHUE PEKO-
MEHJIAlIUU TI0 OpTraHU3aIluy BEOMHAPOB MOMOTYT MOBBICUTH 3((HEKTUBHOCTH 00Y-
YeHHUs 3almTe HHpopMaIum.

PaccmoTpuM oiuH U3 IpUMEpOB OpraHU3alluy NPOBEACHHs BeOnHapa.

Beobunap 1. Pewenue npakmuxo-opueHmupo8anHvixX 3a0aHUll o KpUnmozpaguil.

ConeprxkaHue: MpakTHYECKOE 3aHATHE Ha PEIIEHHE MPAKTUKO-OPUEHTHPOBAHHBIX
3aJjaHui TI0 Kpunrorpaduu.

VYyamuecs: AOIKHBI 3HATh:

— OCHOBHBIC TEPMHHBI KPUNTOTpaduu;

— JITOPUTMBI HIU(PPOBAHUS;

VYyamuecs JOJKHBI YMETh:

— UCTOJIb30BaTh TEPMUHOJIOTHIO;

— IPUMEHSTH PA3IMYHBIC ATOPUTMBI ITUPPOBAHUS HA MPAKTUKE,

— JIOTHYECKH MBICTUTh M TPUAYMBIBATH HOBBIE CIIOCOOBI PEIIeHHUs TPOoOIIeM-
HBIX CUTYaLUH.

[Tpumeps! MpaKkTHKO-OPHEHTUPOBAHHBIX 3aaHH TIPEJICTABIICHBI HA pHUC. 2 U 3.

OpHoll U3 3HAYMMBIX XapaKTePUCTUK Pe3yJIbTaTOB O0Oy4eHUs sBiseTcs Gop-
MHUpPOBaHUE KOMIIETEHTHOCTH YYalXcsl B 00JIaCTH 3aIuThl HHPopManuu. B xome
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HKCHEPUMEHTa yJaliuecs: ObUIM pa3JiesieHbl Ha JBE TPYMIbI: KOHTPOJIbHYIO, y4a-
IIMecst KOTOpOoil 00yJasrch Mo TPATUIIMOHHON METOIMKE, M SKCIIEPUMEHTAIBHYIO,
ydaIuecs: KOTOpoi 00y4aich ¢ UCIOJIb30BAHUEM TEXHOJIOTUH BeOMHApoB. YUmc-
JICHHOCTh JIBYX TPYII ObUIa OJMHAKOBON M COCTOSUIa W3 JIBA/LIATH YeIOBeK. Pa-
00uas mporpaMma >JIeKTUBHBIX KypCOB 1O Kpurrorpaduu Obljia OMHAKOBA.

Jns onpeneneHust 3pPEKTHBHOCTH MPEITIOKESHHOTO IIEKTUBHOTO Kypca o
KpUnTorpaguu ¢ HMCHOJb30BAHUEM TEXHOJIOIMH BEOMHApPOB B KOHTPOJIBHOW W
AKCIEPUMEHTAIBHON TPYIIaX YYalluxcsi ObUIM TPOBEICHBI CIEAYIOUINE STaIlbl
HKCHEPUMEHTAIBHO-UCCIIEI0BATEIBCKON paObOTHI:

1) BXOAHOE TECTUPOBAHUE;

2) BHEJIPEHHE MPEUIOKEHHON CUCTEMBI AJIEKTUBHBIX KYPCOB MO KpUIITOrpadum;

3) UTOrOBOE TECTUPOBAHME;

4) aHaM3 ¥ MPEACTABICHUE PE3yJIbTAaTOB IKCIIEPHUMEHTATBHO-TIEArOTHYECKOT0
WCCIICIOBAHMS.

Pe3ynbraThl BXOJHOTO TECTUPOBAHUS Ul KOHTPOJIBHOM IPyMIIbI MPEICTaB-
nieHbl B Tabi. 1 1 Ha puc. 4.

Yenosue sagaum

M3 noxoxxaeHuit 6paBoro conpara Lleeika

Mopyumk JlyKaw co cBOMM BepHbIM AeHwukom LUselikom nonanu
B WTab B camoe ropsyee Bpema. TONbKO YTO Bbla MOMMaH NasyTYnK
C MMCbMOM C/IeAYIOLLEro COAEPIKAHMUA:

«lOANDBO T HbIX33LWb AOAYM IBLICATKL, WOAEAMX. Loporoi,
A He pelalocb MPAMO CKasaTb O CBOMX YyBCTBaX. YTOGbI NOHATL WX
cuny, nosTopAaii Moé uma. Teosa I/IMOHA».

COBMECTHbI MO3rOBOW WTYPM WKGPOBKM ycuanamu wraba, nopy-
yuka Jlykawa v LLBeika ycnexa He npuHec. lMomorute um.

Bpaspii conpar LWseiik. Catupuueckuii
NEPCOHAK, MEMAYMAHHDIN HEWCKHM
nucatenem Apocnasom MaweKom; rnasHsii
repoi pomaHa ~(oxomaeHnn Gpasoro
congara LUseiika Bo Bpema MMpOBOIT
BOHHbBI=.
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OT1an eedHHapa | CEPHHIIOT JedTenbHOCTE JlesATeNnbHOCTD TexHOTOTHE
YHUHTENA YUYEHUKOB BSaH_\IOﬂeﬁCTEH.ﬂ
Opraumsa- [pusercteyer | IIpuBeTCTBYIOT |Ommaifn-
[IUOHHBIH YHAIHECA. %‘MTeM' KOH(pEPEHIHUS,
MOMEHT Omvedaer OTOBATCA gaT
IPHCYTCTBYIOIMEX | K YPOKY
3aKkperreHHe | | O6®aCcHIET PemarwTt Yar +
MOTYYEHHEIX aNTOPHTM IPaKTHKO- KOH(epeHHs
3HAaHHHH ] BBITIOTHEHHA OpHEeHTHpPOBaH- | MEXIY
YMeHHH m 3a/IaHHH Hble 3a1aHnd o | Y1aCTHHKaMH
kpHITTorpadum | BEOMHapa
TIToneeneHue IMTogeogurHTOTH | CIyIIaroT Ouaiu-
HIOI'OB YpOKa YIHTEeNd KOH(DepEHIHUs

Puc. 2. lNpumep NpakTUKO-0PUEHTUPOBAHHOMO 3a4aHNSA Ha AEKOAMPOBaHME nHdopMaumm
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The task

From the adventures of the good soldier Svejk
Lieutenant Lukash and his faithful batman Svejk got into the
state at the hottest time. A spy has just been caught with the
following letter:

«I0ANBO I HBIX33WD JOAYM IBLICADKL, LUOAEAMX.

Dear, I hesitate to speak directly about my feelings. To
understand their power, repeat my name. Your
ELIONE.

The joint brainstorming of the encryption by the efforts
of the headquarters, Lieutenant Lukash and Schweik did
not bring success. Help them.

The brave soldier Schweik. A satirical
character invented by the Czech writer
Jaroslav Hasek; the protagonist of the
novel "The Adventure of the Good
Soldier Svejk during the World War"

Webinar stage

Screenshot

Teacher activity

Student
activities

Interaction
technology

Organizing
time

Greets students,
notes attendees

Greet teachers
preparing for
lesson

Online
conference, chat

Consolidation = — Explains the Solve practice- Chat +
of the * algorithm for oriented conference

acquired completing tasks cryptography between

knowledge L tasks webinar
and skills m participants

Summarizing Summarizes the Listen to the Online
lesson teacher conference

Figure 2. Example of a practice-oriented task for decoding information

Pe3ynLTan,1 BXOJHOI'0 TECTUPOBAHUA IJIA BKCHepI/IMeHTaJILHOﬁ TpymIisl OIpea-
CTaBJIEHBI B Ta0JI. 2 ¥ Ha puc. 5.

[To pesynbraTam BXOJHOTO TECTHpPOBaHMs ObLI CAENAH BBIBOJ, YTO Yy yda-
IIMXCSl HEZOCTATOYHO 3HaHUI B 00JaCTH 3aIIUTHl HHPOPMALIUH.

B xogxe skcnepumeHTa ydamuecs W3 dKCHEPUMEHTAIBHOW I'PYIIIBI UMEIU
BO3MOKHOCTh 00y4aThCsl C MCIIOJIb30BAaHHMEM TEXHOJOIMM BeOHMHaApoB. TpaHcis-
U BCJIaChb B IMPAMOM 3(1)I/Ipe C HUCIIOJIB30BAHUCM ACMOHCTPAILIMOHHBIX MaTCpHa-
JIOB ¥ BO3MO>KHOCTBIO TOBTOPHOTO MTPOCMOTpPA MPHU HE0OX0AUMOCTH. JlaHHAas Tex-
HOJIOTHSI MIMEeT HECKOJIbKO HECOMHEHHBIX IIITFOCOB: 00yUeHHE OCYIIECTBISAECTCS B
KoM$opTHOE A1 00y4aroIuxcs BpeMs, yJaluecs MOTYT HaXxOJUThCs B JIIOOOM
MCCTC, €CTb BO3MOXXHOCTBE Y4aCTUs B O6CY)KJIGHI/II/I Marcpuraia W/WIN HETTOHSATHBIX
MOMEHTOB, €CTh BO3MOKHOCTh IIOBTOPHOI'O IPOCMOTpa BeOMHapa.

@parMeHT 3aHATHS B BUJIe BeOMHApa NPECTaBIIeH Ha puC. 6.

KontponbHast rpynmna o0yyanack 1Mo TpaJuIMOHHON METOIUKEe: O0yuyeHHe
MIPOXO/IHIIO BO BTOPOI! MOJIOBUHE AHS MOCIIE YPOKOB B Y4€OHOM KJIacCe LIKOJbI.
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06x04 WaxXMaTHOM AOCKHM

o

=%
"“
-

o
B WwaxmatHOI1 maTemaTHie NonyAspHa 3ajaqa ob oOxoAe KOHeM BCeX KNETOK
waxmaTHoi gockn 8 x 8,K010poii ¢ yenexom saHimanca fleonapg Jnep u, ? & n
BO3MOMHO, NEPBbIM pelwnn ee. B nuceme k X. MNonbgbaxy oH coobwan: ] o
*...BocnomuHaH1e 0 NPeARDHEHHOI KOTAA-TO MHE 3afaqe NOCAYKHAC ANA MEHA \f\r‘:}‘:” FP <
HEAABHO NOBOJOM K HEKOTOPbIM TOHKMM M3BICKAHUAM, B KOTOPBIX OBbIKHOBEHHSIN {; A ‘(?
AHANM3, KAK KAKETCA, He MMEET HUKAKOTD NPHMEHEHHA, .. Al HAWEN, HaKoHey, V"‘} .E‘
ACHBIN CNOCOB HAXOAMTE CKONBKO YTOAHO PELIeHNl (YMCNO X, OHAKD, He i (4 R

BeckoHedHo), He genas npob. NoAoBHoe peleHre NPEACTABAEHO Ha PHCYHHE"

[

T

0fHH 13 BapUaHToB obxofa
Mickio AaTiposano 26 anpena 1757 ropa. OAHAKO MHTEPEC K 3TON 3afade He LWAXAMATHOMN JOCKM XOB0M KOHA.
OCTBIBAET 40 CHX Nop. 3agava HeogHokpaTo obobwanacs - Hanpumvep,

paspaboTaHbl YHUBEPCANEHBIE ANMOPHTMEI 0BXOL0B KOHEM KEAAPATHLIX JOCOK PAMEPOM N X N, NPAMOYTrOAbHLIX JOCOK
pasmepom nxm. [2]

T

Crygent Bacunuii pewnn pazenTe Teopuio 3itnepa u NpegnoxmTs

cBOE peleHiie AnA 06X0Aa WAXMATHBIM KOHEM thHryPHBIX AOCOK E A

onp Oro KNACEa - CTy keaaparoe. Mopagok [ Ll | l R[S B }

Pasmep TaKIX KEA/IPATOB ONPEAENRETCA NO HHCAY CTYNEHeK Ha [ : g ': : | I : ; : P : : ‘

Kawaol CTOpoHe. i e
rasan =

Ecnum Bl Bee ceobogHoe Bpema y BaCliia HE 3aHIMAN0 H3yYeHIE
Lncpporpassibl Bacunma, NOCTPOSHHBIE MyTem

0bx0Aa X040M WAaXMATHOTO KOHA JOCKH B hopme
o4eHb ganero. M, Bo3momHo, 13obpen Bkl coBCTBEHHYIO CTYNEHYaTLIX KEAAPaTos 2-ro M 3-ro NOPAZKOB.

HKPMATOCHETENY, OCHOBAHHYIO Ha OBXOAE KOHEM CTYNEHUATLIX
KBaAPaToE DONBLWON PA3MEPHOCTH.

AMCUMAAMH N0 KoMNOTEPHOI Ge3onacHocTh - ol NpogeuHynca Gbl

s

Moka ste Backaiio yaanock 3awmdpopaTth cBoM COOBILEHHA B CTYNEHYATLIX KBaApaTax 2-ro u 3-ro Nopagxa.

.

Oreer - pacuwicbpoeky obox coobwer - 3anmuiTe NponMcHLIMN (Bonswimi) Byksasmn, pazgenis paclwmbposaHHsie
C0o0BUEHIA CHMBONOM B, C CoOXpaHeHHer NPobenos, KOTopsie BB B MCXOAHBIX COODWEHMAX.

Puc. 3. MNpriMep NpakTMKO-0pUEeHTUPOBAHHOIO 3a4aHNs Ha KOAUPOBaHKE MHbOPMaLn

Chessboard traversal

In chess mathematics, the problem of a knight traversing all cells of an 8x8 V.
chessboard is popular, which Euler successfully studied and, perhaps, was
the first to solve it. In a letter to Goldbach, he said: "The recollection of a ‘>. 4
problem once proposed to me has ly given me an occasion for some i
subtle investigations in which ordinary analysis has no application. I have A o]

found a clear way to find as many solutions as I want without trying. A ?
y

detailed solution shown in the figure".

The letter is dated April 26, 1957. However, there is still interest in this One of the options for bypassing the

problem. The problem repeatedly generalized - for example, universal e T
algorithms have been developed for horse traversal of square boards
of size n x n, rectangular boards of size n x m.
The student Vasily decided to develop Euler's theory and propose
his own solution for a chess knight to traverse the figured boards ElR
of a certain class - stepped squares. The order or size of these Kin EJHIOIK
squares is determined by the number of steps on each side. [njofalr] | clrie[u[n]
[uln]3]7| |alo]u AlE]
niA A|K|B|E
cesee I
If Vasily had not spent all his free time studying computer
security disciplines, he would have advanced very far. And, Vasily's cipher programs, built by walking the
perhaps, he would have invented his own cryptosystem based on chess knight around the board in the form of
the horse traversing step squares of higher dimension. stepped squares of the 2nd and 3rd orders

In the meantime, Vasily managed to encrypt his messages in step squares of the 2nd and 3rd order.

Answer - decrypt of both messages - write in capital letters, separating the decrypted messages with @ symbol,
keeping the spaces that were in the original messages.

Figure 3. Example of a practice-oriented task for encoding information
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Tabavua 1
Pe3ynbTaTbhl BXOAHOIO TECTUPOBAHUS B KOHTPOJIbLHOM rpynne
[Table 1. Results of input testing in the control group]
Howmep Bonpoca [Question number] 1 2 3 4 5 6 7 8
OTBeT He aaH [Didn’t give an answer] 10 9 8 12 2 4 9 7
HenonHbiii otBeT [Incomplete answer] 5 6 7 5 10 5 10 11
HepaseepHyThiit oTBeT [Undeveloped answer] 5 5 5 3 8 11 1 2
8. 2
mOTBeT HE MaH
[Didn’t give an answer]
- @ HermonHeri oTBET
’ \ 3 [Incompl
plete answer|
"Hepa3BepHyThIi OTBET
[Undeveloped answer]
6 4

5

Puc. 4. Pe3ynbTaTbl BXOOHOIO TECTUPOBAHWSA B KOHTPOJBLHOW rpynne
[Figure 4. Results of input testing in the control group]

Tabnvuya 2
Pe3ynbTaTbl BXOAHOIrO TECTUPOBaAHUS B 9KCNEPUMEHTaNIbHOM rpynne
[Table 2. Results of input testing in the experimental group]

Homep Bonpoca [Question number] 1 2 3 4 5 6 7 8

OTtBeT He gaH [Didn’t give an answer] 13 2 7 6 10 8 7

HenonHbin oTBET [INcCOmplete answer] 6 11 10 7 1 3 5 7

HepassepHyTbin oTBET [Undeveloped answer] 1 7 3 7 10 7 7 6
1
20 1

B Ortger He naH

[Didn’t give an answer]|

M Henonnelit oTBET
[Incomplete answer]

" Hepa3BepHyTblii OTBET
[Undeveloped answer]

Puc. 5. Pe3yanaTb| BXOOHOIMo TeCTNPOBaHNA B 3KCI‘IepVIMeHTaJ1bHOI7I rpynne
[Figure 5. Results of input testing in the experimental group]
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& C 0 @ eventswebinar.ru/16136783/2671187/stream-new/2718595 -
11 21:43 Wcropua Kpuntorpadum H > Bonpocsl
-} cto @
Kpuntorpadua B ApeBHEM MUpe . 7
[Cryptography in the ancient world] | SR
Atbaw
[Atbash]
Rl
Ckutana
[Skitala]
Mnardopma Webinar.ru
= a BrenTe BAHpOs ®

Puc. 6. ®parmeHT ypoka no teme «Mictopusi kpuntorpacpum»
[Figure 6. Fragment of the lesson on the topic “History of cryptography”]

B 3aBepuiennn oOydeHus: ydammmcs ObIJIO NMPEAIoKEHO PELICHHE TeX Ke
MpOOJIEMHBIX CUTYalWii, 4TO U B Havyajie o0y4yeHus. D(HPEeKTUBHOCTH 00y4EHHS Olie-
HUBAJIACh MO CIETYIOIIUM KPUTEPHAM: Pa3BEPHYTOCTh OTBETA, IMOJHOTA OTBETA, HC-
MOJIb30BaHNE HAYYHOW TEPMHUHOJIOTMH, HOBU3HA PELICHHs MPOOJIEMbI, OLIEHKA PUC-
KOB MPECTABIEHHOTO PEIICHHUS.

[Tocne cpaBHUTETHHOTO aHATN3a MOTYYCHHBIX JAHHBIX MO PE3yJIbTaTaM BbI-
XOJIHOTO TECTUPOBAHUs (PUC. 7) MOXKHO 3aMETUTh, YTO OOJNBIIMHCTBO YUAIIUXCS
KaK KOHTPOJIbHOH, TaK M SKCIIEPUMEHTAIBHON TPy MPEICTABUIN PEeIICHUE IS
MPOOJIEMHBIX CUTYaIlMH, CBSI3aHHBIX C 3aIUTONW WH(POPMAIMUA. ITO TOBOPUT O TPH-
pocTe 3HaHUH yJyaluxcs B 00JIaCTH 3alUThl HH()OPMAIIHH.

BxoaHoe TecTHpOBaHHe Hroroeoe TecTHpoBaHHe
KonTpoabHas 1 1
py 201 201
pyonoa
8 15 2 Oreer ne nan 8 15 - Orser ke fan
[Control group] 10 a[Didn’t give 10|  [Didn’t give
an answer] s | an answer]
- 3 ® Henosmeiit oteeT 7 9\% ANAAWA 3 = Henoymwiii orser
: - [Incomplete answer] f 4 [Incomplete ansvzer]
HepasBepHyTbiit 0 Hepasseprybiit
otBer [ orser
6 | 4 [Undeveloped 6 t B [Undeveloped
answet] L answer]
5 5
SKcnepHMeHTa TbHAA 1
rpynna Oteer He 20 OtBer He 1A
8 2 [Didn’t give 8, 15 2 [Didn’t give
[Experimental w an answer] 0. man answer]
group] u Henonmbiit orser . 5 -~ w Henommbiii otBeT
§ 3 [Incomplete answer] "N C"&i 7 /7 7/ 3 [Incomplete answer]
HepasepHyTslit Hepassepuytsiit
oTBeT otBer
6 [ 4 [Undeveloped 6 | 4 [Undeveloped
s answer] s answer]

Puc. 7. CpaBHUTENbHbIV aHANN3 KOHTPOJIbHOM 1 3KCNEPUMEHTANTbHOM Fpynn
[Figure 7. Comparative analysis of the control and experimental groups]

3akirouenue. J[J11 mOaATBEPKACHUS BBIIBUHYTOW THIOTE3bI OBLIO PEIICHO
MIPOAHATU3UPOBATE OTBETHl YYAIUXCSA IO CIECAYIOMIUM KPUTEPHUSIM: pa3BEpHY-
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TOCTBh OTBETA, MOJHOTA OTBETA, UCIIOJIb30BaHUE HAYYHOW TEPMUHOJIOT MU, HOBU3HA
pereHust pooJieMbl, OLIEHKA PUCKOB MTPEICTABIEHHOIO PEIICHUS.

[lo pe3ynbraTam CpaBHUTEIBHOTO aHaIM3a (pUC. 8) MOKHO CIENIaTh BBIBOJ,
YTO y4allluecs, KOTOpbIe N3ydalH 3JEKTUBHBIM KypC ¢ UCIOJIb30BAaHUEM TEXHOJIO-
MM BeOMHAPOB, Jayin 00Jee eMKHUE OTBETHI, UCIOIb30BAN HAYYHYIO TEPMUHOJIO-
T'HI0, TIpe/Iarajii HOBbIE IIyTH PELIEHUs MPOOJIIEMHBIX CUTYalluH, a TAK)Ke OLICHHU-
BaJIM PUCKH MPEJCTABJICHHBIX PEIICHUH.

Crartuctuueckuil aHaIM3 MOTYyYEHHBIX 3KCHEPUMEHTAIBHBIX JAHHBIX TOBOPHUT
0 TOM, 4TO U3Y4EHHE JIEKTUBHOTO Kypca 110 KPUNTOTrpaduu IS yUaIuxcst CTapiien
ITKOJIBI C MCTIOJb30BAaHUEM TEXHOJIOTHH BEOMHAPOB BIUSET Ha d(PPEKTUBHOCTH
o0yueHHs 3a1mTe HHPOpMaLnH.

KonTpossHas rpynna !
[Control group]

8. 15 . Expansion of the answer mPa3sepuyTocTh 0TBETa

Completeness of
the answer @ITonsotra orBera
Use of scientific
- terminology Vcnonb3oBanne
. . HAaYYHOH TEPMHHOTOTHH
The novelty of solutions Y P
to the problem M Hosusna permenuii npo6aembt

Risk assessment of
the presented solution MOuenka puckos
TNIPE/ICTABIEHHOTO PEIeHHs

IKcIepUMeHTAIbHAS TPYIIa !
[Experimental group]

Expansion of the answer m PassepuyTocts oTBeTa

Completeness of
the answer m ITomHoTa oTBeTa

Use of scientific

- terminology m Hcnionb3osarne

- . Hay4HOH TEPMUHOIOTHH
The novelty of solutions Y P

to the problemm Hosu3ua petuenuii npo6iembt
Risk assessment of
the presented solution#Onenka prckos
TNPE/ICTABJICHHOTO PEeIICHHS

Puc. 8. CpaBHUTENbHbIA @HANN3 N0 KPUTEPUSAM B KOHTPOJIbHOM 1 9KCMEPUMEHTANbHON rpynnax
[Figure 8. Comparative analysis by criteria in the control and experimental groups]

[TosydeHHbIe pe3ynbTaThl CBUAETEIBLCTBYIOT O TOM, UTO IIPEIUIOKEHHAs! CTpa-
TETUs, KaK M MPeJIoJIarajoch, MO3BOJINIIA PACIIUPUTE 3HAHUS YUAITUXCS CTapIINX
KJIacCOB B 00JacTu 3amuThl nHpopManuu. B 1enom mojyyeHHbIE SKCIEPUMEH-
TaJbHBIC JaHHBIC TI0 BCEM ITOKA3aTeNIsIM, TIOABEPIHYThIE CTATUCTHUECKON 00paboTKe
¢ momotisio kputepusi CThIOJICHTa, NOATBEPAMIN 3PPEKTUBHOCTD pean3alui
MOCTPOEHHON MOJIETIH.
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MHTepakTBHOCTDb B 3JIEKTPOHHOMN JIMHIBOAUAAKTUKE:
OT NoKa3saTenis UHTeJJIeKTyaJIbHOCTU CUCTEMbI
K CUCTEMHbIM N3MEHEHUSM B 0Opa3oBaTesibHOM npouecce

JLLM. I'asnbuyk

HoBocubupckuii rocy1apcTBeHHBIH YHUBEPCUTET SKOHOMUKH U YIIPABIICHHS
Poccuiickas @edepayus, 630099, Hosocubupck, yr. Kamenckas, 56

AnHoTanms. [Ipoorema u yenv. CTaThs MOCBSIIEHA MPOOJIEMe U3MEHEHHSI XapakTepa
U WHTEHCHBHOCTH y4eOHOTO B3aWMOJICUCTBHS BCEX BOBJICUCHHBIX B HETO CTOPOH B YCIOBHUSX
aKTUBHOM MHTErpalyy HU(PPOBBIX TEXHOJIOTUH B TPaJANLIMOHHBIH, CMEIIaHHBIH U TUCTaHIINOH-
HBI (hopMaTh! 00yUYeHHs CTYICHTOB BBICIINX YUICOHBIX 3aBEICHHI. AKTYaJIbHOCTh NCCIIEIOBAHIS
CBsI3aHa C HEOOXOJMMOCTBIO BBELIBHTH NMPHPOAY HHTCPAKTHBHOCTH, €€ BHUIBI, THIAKTHYCCKHE
(byHKLUHM, CTIOCOOBI U CPEJICTBA pEAIU3aMU B IEKTPOHHON MH(OPMALIOHHO-00pa30BaTENbHON
Cpeze B KauecTBE OJHOTO U3 apaMeTPOB M MHIUKATOPOB e¢ 3((PEKTUBHOCTH.

Memooonoeus. IcXOTHBIME TIPEIOCHUIKAMHI Pa0OTHI CTAIIH TEOPETHYECKUE U TIPUKIIaTHEIC
UCCIIEIOBAHUS B O0JIACTU NICUXOJOIUH, NMEJATOTMKU U METOAUKH, HH(popMaTu3anuu u ¢op-
MHPOBaHUSI IHU(PPOBOH 00pa30BaTENBEHON Cpebl, MPO(PECCHOHATBEHON U AIIEKTPOHHOM JIMHTBOAH-
naktuky B Poccum u 3a pybOesxom. [t BepuuKanms npeaBapUTEIbHBIX BEIBOIOB IIPHBIIC-
KaJcs ONBIT IMPOEKTUPOBAHUS 3IEKTPOHHOIO y4eOHOro Kypca Ha IUIaT(opMe BUPTYaIbHOM
oOyuaromieii cpeasl Moodle. OneHka KauecTBa ero MHTEPAKTUBHOI'O KOHTEHTA OCYIIECTBIIS-
J1ach Ha OCHOBE JIAHHBIX aHKETHPOBAHMS CTYACHTOB KaK WHCTPYMEHTAa HX PETPOCIIECKTHBHOM
pedexcHn 1o 3aBepIIeHHN pabOThHl HAll TEMATHIECKUMH MOIYJISIMU OHIIAH-Kypca.

Pesynomamer. PazpaboTaHbl U ONMUCAHBI IPUHIUIEL, 3TaNbl ¥ TEXHOJIOTHH MPOCKTUPO-
BaHUs MHTEPAaKTUBHBIX 3JEKTPOHHBIX 0Opa30BaTEIBHBIX PECYpPCOB, MCXONS W3 Ienarormuye-
CKOTO CIEHAPHS, ITOJIOKECHHOTO B OCHOBY IPO(ECCHOHATBHO OPHEHTHPOBAHHOTO Kypca HHO-
CTPAHHOTO SI3bIKA AT CTYJICHTOB MarkCTpaTypbl HesI3bIKOBOTO By3a. [leparorndeckuil qusaiin
npu3HaeTcs: 3(P(PEKTUBHBIM, €CIIH IPELyCMaTPUBAET KOMIUICKCHBIC BUABI yUCOHBIX MHTEPAK-
U, XapakTep U HHTCHCUBHOCTH KOTOPBIX MEHSIOTCS 110 MEpe YCIIOKHEHUs 00pa3oBaTelb-
HBIX 3aJla4, OPHEHTHPOBAHHBIX HAa COBEPIIEHCTBOBAHWE CTY/IEHTaMH HAaBBIKOB MBILIUICHHS
BBICIIIETO MOPSKA B MPOIECCE COBMECTHOIH PabOTHI C MOATANMHON CMEHON y4eOHBIX pOJICH.
Oynknun KT kak aneMeHTa MHTEPaKTHBHON 00pa3oBaTelbHONH 3KOCHUCTEMBI TaKKe BapbH-
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PYIOT, TTO3BOJISISI TIPETIOABATENI0 /WM CTYJEHTY Ha Ka)KAOM dTare OOy4eHHS COCTaBIIATH
ONITHUMANbHBINA HAOOP PECYPCOB IS pellleHUs KOHKPETHOU y4ueOHOI 3agaun.

3axnouenue. TlomydeHHbIe pe3yabTaThl BRIIBIIM MHOTOOOpaszue GopM M AUAAKTHUECKUX
(GYHKIUHA HTHTEPaKTHBHOCTH, CTUMYJIHPYIOIIEH MO3HABAaTENbHYIO IESTEIbHOCTh CTYACHTOB,
Pe3yJIbTaTOM KOTOPOH CTaHOBUTCS KOHCTPYMPOBAaHHE HOBOTO 3HAHUS B ()OpPME MHTEIUICKTY-
QJIBHOTO apTedakTa ¢ ero NocleaAyroel Bepudukalyeil B cCOUanbHOM KOHTEKCTe. MeToo-
JIOTHYecKas LEHHOCTh HCIIOIb30BAHHOTO B MCCIIEAOBAHWM MOAXOMA 3aKJIIOYACTCS B CMeEIIe-
HHUH aKIEHTOB C COMOCTaBHTEIBHOTO aHAM3a OYHOTO M AUCTAHIHMOHHOTO (opMaToB 00yde-
HUS IpU 00CYKJCHUU MPOOIEeMBbl MOBBILICHHS KauecTBa 00pa30BaTEIbHOIO MPOLlecca Ha BbI-
00p ONTUMAJBHBIX CIIOCOOOB U MEXAaHU3MOB MHTErPAllUU B HETO MU(POBBIX TEXHOJIOTHN IS
peann3anyy ux MoTeHIHamia.

KiioueBble ¢j10Ba: MHTEPAKTUBHOCTb, JJIEKTPOHHOE 00y4eHHUe, BUPTyallbHasi 00pa3o-
BaTelIbHAs cpeja, U(POBbIE TEXHOIOTHHU, JIEKTPOHHBIN 00pa3oBaTeNbHbIi pecypc, menaro-
THYEeCKHU Au3aiiH, MpopeCCHOHATHFHO OPHCHTHPOBAHHOE 00yUYeHNE HHOCTPAHHOMY S3BIKY,
HABbIKM MBIIUICHUS BBICILIETO MOPSAIKA
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Interactivity in the language online classroom:
from the index of system intelligence
to the systemic changes in education

Larisa M. Galchuk

Novosibirsk State University of Economics and Management
56 Kamenskaya St, Novosibirsk, 630099, Russian Federation

Abstract. Problem and goal. The article examines the changing nature and intensity of
the teaching-learning interaction with the digital technologies becoming commonplace in higher
education, whether in support of its traditional, blended, or fully online formats. The relevance
of the study is determined by the need to identify the nature of interactivity, its types, didactic
functions, methods and means of implementation in these new digitally enhanced learning
spaces as one of their effectiveness parameters and indicators.

Methodology. The study contextualizes its findings within the larger body of theoretical
and applied research in the field of psychology, pedagogy and methodology, the formation and
development of information educational media, vocational and electronic foreign language peda-
gogy in Russia and abroad. To verify the preliminary conclusions, the experience of designing
a Moodle-based electronic training course was used. The quality of its interactive content was
assessed on the basis of data from a questionnaire survey of students as a tool for their retro-
spective reflection upon completion of work on the thematic modules of the online course.

Results. The principles, stages and technologies for designing interactive electronic edu-
cational resources have been developed and described, based on the pedagogical scenario,
which forms the basis of a vocationally oriented foreign language course for master's students
of a non-linguistic university. Instructional design is recognized as effective if it provides for
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complex types of learning and teaching interactions, the nature and intensity of which change
as educational tasks become more complex, aimed at improving students' thinking skills of
a higher order within the collaborative work and growing engagement into the online course.
The functions of ICT as an element of an interactive educational ecosystem also vary, allowing
the teacher and/or student at each stage of training to orchestrate the set of resources according
to the teaching-learning goals.

Conclusion. The results obtained revealed the diversity of forms and didactic functions
of interactivity, stimulating the cognitive activity of students that results in the construction of
new knowledge in the form of an intellectual artifact with its subsequent verification in a so-
cial context. The methodological value of the approach used in the study lies in shifting its
research focus away from the comparative assessments of in-class and e-learning formats
when discussing the quality teaching and learning issue towards an approach that delves more
closely into choosing the appropriate methods and mechanisms for enhancing learning spaces
with digital technologies and maximizing their effect.

Keywords: interactivity, e-learning, virtual educational environment, digital technolo-
gies, electronic educational resource, instructional design, vocationally oriented foreign lan-
guage teaching, higher order thinking skills

Article history: received: 19 August 2020; accepted: 10 September 2020.
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IMocTtanoBka mpobJieMbl. DneKTpoHHOE oOydeHue (e-learning), mompasy-
MeBarolllee LEJIOCTHYI0 CUCTEMY Mepeaaun 3HaHUM, 0COOYI0 OpraHU3aluio U aj-
MUHUCTPUPOBaHHE 00pa30BaTENLHOTO MpOllecca ¢ TMOMOIIBI0 U(POBBIX TEXHO-
noruit (LIT), paccmaTpuBaioch B Ka4ecTBE KaTajau3aTopa BBICIIETO 00pa30oBaHMS
¢ Hayana XXI Beka [1; 2]. CrycTst ABa JECATUIIETUSL OHO MO-MIPEKHEMY CUUTAETCA
TaKOBBIM [3—5] M MpeaycMaTpUBaeT MOCTPOCHUE BHICOKOTEXHOIOTUIHBIX HH(OP-
MAaIlMOHHBIX 00pa30BaTeNbHBIX Cpell IIsi KOMIUJIEKCHOTO PelIeHus 3a1a4, CBsI3aH-
HBIX C HEOOXOJMMOCTBIO TIOBBIIICHUS] KAYeCTBAa O0YUESHHUS U BOCITUTAHHSI.

[Tpu 3TOM OlleHKa COBPEMEHHOTO COCTOSIHUS U d(PPEeKTUBHOCTU MX (PYHK-
[IUOHUPOBAHUS B YCIOBHSX OTCYTCTBHS €IUHBIX KPUTEPHUEB, HHANKATOPOB U 3HA-
YeHH MOHUTOPUHTA TaKUX Cpell MPU3HAETCs aKTyallbHOM 3a1aveil kak B Poccun,
Tak u 3a pyoexom [6; 7]. Ee pemenne HeBO3MOXKHO 0€3 YCTaHOBJICHUSI OOPATHOM
CBSI3H C CyOBEKTaMU 00pa30BaTeIHLHOTO MpoIecca — CTYJEHTaMH U TIpernojaBaTe-
JSIMH — TIOCPEIICTBOM OIPOCOB JUIS BBISIBJICHUS! CTETIEHH MX YJOBJIETBOPEHHOCTH
KauecTBOM OHJaitH-o0y4eHus. B msaTudakropHoit Monenu oueHku 3P ¢PeKTUBHO-
ctu 3nekTporHoro ooyudenus (Sloan-C Five Pillars Quality Framework), npemio-
xeHHoi KoHcopiimyMoM ydpekaeHuil 1 opraHu3aluii, NpuBEpKEHHBIX Ka4eCTBEH-
HOMY OHIaifH-o0pa3zoBanmto (Consortium of Institutions and Organizations Committed
to Quality Online Education), ykazaHHoMy mapameTpy OTBOJIUTCS 0c000€ MECTo,
MOCKOJIBKY TpH JAPYTrHX (hakTopa — 3PPEeKTHBHOCTH, PEHTAOCIFHOCTh U JOCTYTI-
HOCTh 00pa30BaTeNbHBIX YCIYT [8] — HEMOCPEICTBEHHO COOTHOCSTCS C YAOBIe-
TBOPEHHOCTHIO 00YUAIOIIUXCS U O0YJArOITUX.

HHcTuTymoHambHO 3a/1a4u cOopa M aHanu3a moI00H0M nH(opMaIim, Kak mpa-
BWJIO, PEIIAIOTCS PA3IMIHBIMK TOCYIapCTBEHHBIMH, OOIIECTBEHHBIMH CTPYKTYpa-
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MU, 00pa30BaTeNbHBIMA M HAYYHBIMU OPTAaHHU3AIUSAMHU B XOJ€ COLMOJIOTHYECKUX
WCCIIeIOBaHUM U MOHUTOPUHIOB. VX KOJHMYECTBO CTPEMHUTEIHLHO BO3POCIIO MOCHe
nepeBojia y4eOHOTO mpoiecca B IUCTAHIIMOHHBIM PEXUM I MUHUMH3AIUN
HETaTUBHOTO BIUsSHUS MaHaeMun kopoHaBupyca (COVID-19) na o6pazoBanue.

Tax, npoBeaeHnpit MuHoOpHayku Poccun coBmectHO ¢ THCTUTYTOM COITH-
anpHOTO aHanmm3a v porHo3upoBannss PAHXul'C maccoBsiii onpoc npodeccopcko-
MPENO0IaBaTEIbCKOTO COCTAaBa BYy30B O PAa3BUTHUU OHJIAMH-CPEIbl B YCIOBHIX KO-
POHABHPYCHON MH(EKLINN BBISIBIII CKEIITUYECKOE OTHOIICHHE K MPOUCXOASILEMY
87,8 % pecnoHAEHTOB, OPraHU3ALMOHHO TOTOBBIX K MEPEXOAy Ha JAUCTAHI[MOH-
Hble opMaThl 00y4YEHHsI, HO MCUXOJIOTHUYECKH HE MPUHUMAIOUINX CTOJIb PE3KHUil
pa3pbIB ¢ TPATUITMOHHBIM OYHBIM oOydenuem [9; 10].

[TpyrynHa TaKOro HETIPUATHSL, TIO UX MHEHHIO, KPOETCS HE TOJIBKO B MaTepHalib-
HOM M OpraHM3allMOHHOMN COCTABJISIONINX OHJIAHH-00yYEHUS, HO M B CIICITU(UICCKUX
KOMMYHHUKATUBHBIX MapaMeTpax 3JIeKTPOHHONW MHPOPMALMOHHO-00pa30BaTeIbHOM
cpensl (DUOC).

[IpuMeuaTenbHO, YTO HENOCTATOK OYHOTO OOIIEHHUS C COKYPCHUKaMU U
MPENnoaBaTeNsIMU B IJIAaHE €r0 MHTEHCUBHOCTH U KauecTBa oTMeTwiH 72,2 % u3
6000 crynenToB, oOydarommxcs B 153 By3ax Poccum, koTopble ydacTBOBalind B
AQHAJIOTUYHOM OIIPOCE, TPOBEICHHOM peUTUHTOBBIM areHTcTBoM RAEX (PADKC-
Ananmutuka) [11]. Tlpuy 3ToM Ha MOpaJIbHYH0 HETOTOBHOCTBH MperojaBaTeieii K
HOBALIUSIM U OPTaHU3AlMOHHBIE IPUUUHBI, TPENSATCTBYIOMINE EPEXOAy Ha HOBBIC
(opmatel 00ydeHus, ykazaau quiib 35,7 u 34,9 % pecrnoHIeHTOB, COOTBETCTBEHHO.

Jedunut kxuBoro OOIIEHUS B YHCIE MPUYUH, MPEMATCTBYIOMINX BOCIPHS-
THUIO OHJIAH-00y4YEeHHUsI B KaueCTBE JIOCTOMHOW aIbTEPHATHUBBI TPAAUIIMOHHOMY
onaitH-hopMaTy, Ha3bIBAJICS YYaCTHHUKAMH MMOJOOHBIX UCCIEIOBAHUA U 3a pyOe-
oM (k mpumepy, B Uaaun, CIIIA, Kurtae, Utanuu, BeaukoOpuranun), BKIIFO9ast
T€ U3 HUX, KOTOPbIE MPOBOJAUIUCH 10 PAIUKAIBHOTO, TPAKTUYECKHA OJTHOMOMEHT-
Horo nepexoaa 90 % CTyIeHTOB BBICHIMX YYEOHBIX 3aBEJCHUN BO BCEM MHpE Ha
JUCTaHIIMOHHOE 00yueHue [7].

B cermenre s1361k0BOr0 00pa3oBaHMs MCCIIEIOBATENN TaK)Ke OTMEUAOT HEO-
HO3HAYHOE OTHOIIIEHUE MPEToaaBaTeNiell U CTyIeHTOB K MU(PPOBU3ALUN YIEOHOTO
nporecca. C 90-x rogoB XX Beka nH()pOPMAIMOHHO-KOMMYHHKAIITMOHHBIE TEXHO-
noruu (UKT) akTUBHO MHTETPUPYIOTCS B TPAIULIUOHHBIN, CMEIIAaHHBIM U JUCTaH-
[IUOHHBIN (hopMaThl 00yUEeHHsI MHOCTPAHHBIM si3bIKaM [12], co3gaBast mpeanochii-
KM JJIs TIOSIBJIEHUS HOBBIX MOJXOJ0B B JUHTBOJMIAKTUKE, OPUEHTUPOBAHHBIX HA
WCIIOJIb30BAaHUE SI3bIKa B PEabHOM KOHTEKCTE M KOMIUIEKCHYIO TPEHHUPOBKY ue-
TBIPEX BUJIOB PEUEBOU JIeATEILHOCTH [9].

Tem He MeHee comHeHHs B Bo3MokHOCTH DMOC noaznepkuBaTh THI S3bI-
KOBBIX B3aUMO/ICHCTBHI, COMIOCTABHUMBIN ¢ KOHTAaKTHBIM (hOpMaTOM OOYYCHHSI, OCO-
OEHHO B KOHTEKCTE (POPMUPOBAHHUS YCTHO-PEUEBBIX YMEHHI, BCE €lle Pa3AessioT
MHOTHE MPEACTABUTENH IIearorudeckoro cooomectsa [13; 14]. B cBoro ouepenpb
CTYJICHTBI, OKa3aBIIUCh B 00pa30BaTEIBLHOUN cpefie, e 00y4eHHe COOTHOCUTCS C
TeHepUPOBAHNUEM 3HAHUN B MPOIECCE CAMOCTOSITENFHOM paboThl U B KoJu1abopa-
U C JPYTUMU OOYYarOUIMMUCS, a HE B MPUBBIYHOM YCBOEHHHU MPEIIAraeMoro
npenojaBaTelieM KOHTeHTa Yepe3 €ro 3allOMMHaHNE U MIPOBEPKY, HEU30eKHO HuC-
MBITHIBAIOT PACTEPSIHHOCTH, HEYBEPEHHOCTh U TPEBOTY [4].
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®daktruecku ¢ uHTerpameii [IT B oOpa3oBaHrne B KaueCTBE HOBOT'O Cpe/l-
cTBa OOy4YEHHUs 3aKOHOMEPHO M3MEHSETCS XapaKTep U MHTEHCUBHOCTh yueOHOIO
B3aUMOJICICTBUS, ONMUCHIBAEMOT0 B TEPMUHAX MHTEPAKTUBHOCTH, BCEX BOBJICUECH-
HBIX B HEro akTopoB. Ee olleHke B KauecTBEe OJJHOTO M3 OCHOBHBIX IMapaMETPOB U
WHIUKATOPOB 2(PPEKTUBHOCTH YIeOHOTO MpoIiecca MOCBsIeHa HacTosIas padora,
B KOTOPOM MpeINpHUHIMAETCS MOMNbITKA BBIIBUTH MPUPOAY UHTEPAKTUBHOCTH, €€ BHIbI,
TIaKTHYeckne (PyHKIUH, CocoObl U cpencTa peanm3anuu B JMOC Ha sTamne npo-
EKTHPOBAHMS AJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, UCXO/S U3 MeAaroruye-
CKOTO CIICHApHsl, TIOJI0)KEHHOTO B OCHOBY MPO(eCcCHOHAIEHO OPUEHTHPOBAHHOTO
Kypca HHOCTPAHHOTO SI3bIKa JIJIsl CTYAICHTOB MarucTparypbl HESI3bIKOBOTO BY3a.

lMumoTteTndecku mpeanoaaraeTcs, 4YTo MHTEPAKTUBHBIA KOHTEHT MOJA00HOTO
Kypca MOXET CIIYKUTh HHCTPYMEHTOM MHTEHCHU(PHUKAIMN 00pa30BaTeILHOrO Mpo-
1[ecca B HaMpaBJICHUU €T0 WHHOBAIIMH U TPaHC(HOPMAIIUU MTOCPEICTBOM yUESOHBIX
3aJjaHui, OPUEHTHUPOBAHHBIX HA MOCIEA0BaTeNbHOE (POPMUPOBAHUE HABBIKOB MBbIIII-
JICHHSI BBICIIIETO MOPSIKAa U METAKOTHUTHBHBIX 3HAHWUH B TAKCOHOMHUH Iieneil 00y-
yenus b. biryma [15].

B Takom cnyuae 3¢ hekTHBHOCTh Y4eOHOTO B3aUMOJICHCTBUS OMPEIesieTCs
HE CTOJIBKO ero (PyHKIMAMHU U (hopMaMH, CKOJIBKO YPOBHEM CIIOKHOCTH MBICITUTEb-
HBIX TPOIIECCOB, KOTOPHIE MOJACPKUBAIOTCS Y 00yYaOMIErocs ¢ WX MOMOIIbIO,
CTUMYJIUPYS €r0 MO3HABATEIbHYIO0 aKTUBHOCTD, PE3YJIbTATOM KOTOPON CTaHOBUT-
Csl KOHCTPYHUPOBAaHUE HOBOTO 3HAHHS B ()OpME MHTEIIEKTYyalbHOTO apTedakra ¢
ero moclieayromieii Bepudukanuei B COUaaIbHOM KOHTEKCTE.

Metoasbl uccaenoBanusi. [IpoBepka U NOATBEPKAECHUE YKA3aHHON THIIOTE3bI
OCYUIECTBIISJIUCH B MIPOLIECCE UCCIIEOBAHUS C HUCTIONIb30BAHUEM TEOPETUUECKUX U
IMIUPUUYECKUX METOA0B. CHCTEMHBIN aHAIH3 padOT OTEUECTBEHHBIX M 3apyOeik-
HBIX JKCTEPTOB B 00JIACTHU TICUXOJIOTHH, NMEJAaroruku u Meromauku [15-20], uH-
tdopmaruzanuu u hopmupoBanus UpPOBOH 0Opa3oBareabHOU cpensl [1; 2; 6-8;
18; 21-25], npodeccuoHaabHON U SJEKTPOHHOM JIMHTBOIUAAKTUKHY [3-5; 9; 12—14;
25-27] MO3BOJIUI BBISIBUTH CYIIECTBYIOIINE MOAXOAbI K ONPEIEICHUIO CYITHOCTH,
BUJIOB, JUIAKTHYECKUX (DYHKLMH U CPENICTB pealn3alii UHTEPAKTUBHOCTU B yueO-
HOM TIporiecce ¢ ucnodibzoBanrem L[T.

Jlna Bepudukanuy nmpenBapuTebHBIX BbIBOJIOB MPUBIIEKAJICS OIMBIT MPOEK-
TUPOBAHUS 3JEKTPOHHOTO y4eOHOro Kypca W pa3pabdOTKU MHTEPAKTUBHOTO KOH-
TEHTa Y4eOHOU AUCIUIUTMHBI « THOCTpaHHBIN SA3bIK B MPOGeCcCUOHATBHON cheper
B hopMaTe CMEIIAHHOTO MPEIMETHO-I3bIKOBOTO HHTETPUPOBAHHOTO OOyUYEHUS.
Ouenka ero 3¢ ¢$eKTUBHOCTH B IUIaHE peaju3alliid MHTEPAKTUBHOTO MOTEHIHaIa
3JIEKTPOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) mpoBoauiack Ha OCHOBE AaH-
HBIX aHKETHUPOBAHUS CTYJCHTOB KaK MHCTPYMEHTA X PEeTPOCHEKTUBHON peduiek-
CUM 10 3aBepIIeHUH paboOThl HAJ TEeMATHYECKUMU MOJIYJSIMU OHJAH-Kypca.
OTUM omnpeaenseTcs MpakTUYeckas 3HAYUMOCTb ITPOBEIEHHOTO UCCIIeI0BaHUS.

Ero HOBU3HA BUUTCS B OTXO0JI€ OT CPABHUTEIBHBIX OLEHOK TPAAUI[MOHHOTO
M DJIEKTPOHHOTO OOYYEHUS SI3bIKaM C IENbI0 ONpenecHus cTeneHn ux dhdek-
TUBHOCTH (BBUAY IMPOTHBOPEUMBBIX PE3YJIHTATOB MOJAOOHBIX MCCIEIOBAHHIM, TIPO-
BOAMBIIUXCS paHee [25—27]) B monb3y NOJAX0Aa, KOTOPBIM CPOKYCHPOBAH Ha TOM,
KaK U B Kakoil Mepe oOydarominecss MpoayKTUBHO UcTonb3ytoT JOP u ob6paTHyto
CBSI3b ISl TIOBBIIIIEHUSI CBOEH MHOSI3BIYHONM KOMITETCHITHH.
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B takom ciydyae nmpeaMeToM IeTalbHOTO PACCMOTPEHHUS CTAaHOBUTCS (PeHO-
MEH MHTEPAKTUBHOCTH, KOTOPBIM IIPH BCEM MHOI'0O00pa3uH IMOAXOJOB K €ro HH-
TeprpeTaryu [17] B caMom 00IIeM CMBICIIE COOTHOCHTCS] ¢ UHTEHCUBHOCTBIO JTHATIO-
TOBOT'O PEKHMMa B3aMMOJICHCTBHS MEXAY JIEMEHTaMHM JIF0OOW CHCTEMBI — OT HH-
(hopMaIMOHHOM 10 COIMAIbHOW. B mepBoM cilydae OHa mojpa3ymMeBaeT CIIoco0-
HOCTh HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX CUCTEM BCTYINATh B JIHAJIOT C IOJIb-
30BaTeIeM M MHUITMHPOBATH €T0 B3aMMOACUCTBUE ¢ HUMH [22; 23; 28], ABISISICH TAKUM
00pa3zoM MokaszaTejeM UX HHTEIUIEKTYaJIbHOCTH. BO BTOPOM — MHTEPAKTUBHOCTH
MpeAyCMaTpUBaeT HHTEHCU(PUKAIIMIO MEXKCYOBEKTHOTO B3aUMOICUCTBUS TIOCPE]I-
CTBOM pPa3JIMYHBIX (POPM OpraHM3aIniy OOIICHHS (AWAJIOT, TIOJWJIOT) B Mpeenax
€MHOM MPOCTPAHCTBEHHO-BPEMEHHOM CUTYAITUH.

B y4eOHOM AuCKypce MHTEPAaKTHBHOCTH BBICTYIAET B KAUECTBE XapaKTepH-
CTUKH HETIOCPEICTBEHHOIO W/WIIM OMOCPEIOBAHHOTO CPEACTBaMHU OO0YUYCHHUS (BKIIFO-
yast UKT) B3auMo1elicTBHSI BCEX BOBJICUCHHBIX B 3TOT MPOIECC CYyOBEKTOB C 00-
paszoBaTenbHOM cpeaoi [16]. IIpu TakoM moaxoae UHTEPAKTUBHBIE TEXHOJOTHH U
WHTEPAKTUBHBIE TIEAArOrnYecKue MPaKTHUKU OMUCHIBAIOTCS B TEPMHUHAX IKOJOTHH
pecypcoB KaK COBOKYITHOCTh B3aMMOCBSI3aHHBIX KOMIIOHEHTOB, BKITIOYAs JIIOJICH U
00BEKTHI, B3aUMOJICHCTBUS MEXIYy KOTOPHIMH OOECIEYHBAIOT OMPEICIICHHBIN
koHTEKCT [18]. X opkecTpoBKa WM AUHAMHYECKOE TTPeoOpa3oBaHUe MOXKET BbI-
MOJTHATKCS mpernoaaBaTenem, ctyaentamu wim KT (gacTo B coueranuu) mjis J1o-
CTHKEHUS yUeOHBIX IIEIIeH.

Ou4eBUIIHO, YTO XapaKTep M CTENEeHb MHTEPAKIUM MEHSIOTCS MO Mepe
YCIIOXKHEHHUsT 00pa30BaTeNIbHBIX 3a7a9 U (POPMHUPOBAHUS yIeOHOTO COOOIIECTBA C
MOATAITHOM CMEHOM POJIeH €ro y4aCTHUKAMH — CTYyJACHTOM (HOBHYOK — MapTHEP —
COTPYJHUK — MHUITUATOP) U TperoaBaresieM (COIMaIbHbIN MEPETOBOPIIUK — HH-
YKEHEP-TIPOSKTHPOBIIUK — (PaCHIUTATOP — WICH COOOIIECTBA/TEeHEPaTOP CIOKHBIX
3ama4) [29]. Pons UKT B mogoOHOM 00pa3oBaTEIbHOM AKOCUCTEME TaK)KEe BapbH-
pPYeT: OT «00BEKTa» U «y4aCTHHUKA» YICOHOI0 B3aUMOJCHCTBUS K «HHCTPYMEHTY
WHTEPAKIINH, TTO3BOJISIFOIIEMY TPEIOAaBaTeIII0 W/HIN CTYJICHTY COCTABHTH OINTH-
MaJIbHBIN HAOOp PECYPCOB AJIsl PEIICHHS KOHKPETHOHM yueOHoi 3agaun [21].

JuHaMUYHOCTH Takoi MHGOPMAIMOHHO-00pa30BaTeIbHON Cpelibl, KaK OT-
meuaroT I'. bomam u C. KeHHBe1, MOaAepKUBAECTCS Pa3IMYHBIMU BUAAMU UHTEP-
AKTUBHOCTH, 00pa3yIONIMMU CJICTYIONTYIO IITKATy:

— munumanvroe ezaumooeticmsue ¢ UKT, moctarouHoe 171t ay JMOBHU3YaTbHOTO
BOCTIPUSATHUS CTYJIEHTOM DJIEKTPOHHOTO KOHTEHTA,

— asmopumemmoe 83aumooeticmsue, xoraa npenogasatens u/wnn UKT Ha-
MPABJISIOT CTYJE€HTA HAa BBIOOP MPaBHIBbHON (HOpPMBI OTBETA HA 33aJJaHHBINA BOMPOC
JUTSI TIOATBEPKICHUS TOHUMAHUS UM U3y9aeMOU TPOOIEMBI;

— Quanexmuueckoe g3aumooeticmsue, ipu koropom UKT ucnonb3yrorcs npe-
MMYIIECTBEHHO B KOHCTPYKTUBHOM, a HE OIPAHMUYUBAIONIEM PEXHME B KaueCTBE
00BbeKTa HCCIICIOBAHNS;

— Juanocuveckoe g3aumooelicmsue Kak aTpuOyT NESATEITBHOCTHOTO TOX0a
K 00y4eHHI0, Ipru KOTOpoM uctoinb3oBanue KT mo3Bosser cTyieHTy B OoJbIieit
CTETEHHU BIUATH Ha TPACKTOPHIO CBOEH y4eOHOI aKTUBHOCTH;

— cunepeemuueckoe 83aumooeticmsue ¢ ucnonb3oBanueM UKT B xadectse
WHCTPYMEHTA, CTUMYJIUPYIOLIETO PE(IIEKCUBHYIO U TBOPUECKYIO JESITETHHOCTh CTY-
JIeHTa, 00y4JaroIIerocs B COTPYIHUYECTBE C APYTUMHU CTYICHTaMH.
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CrnenyeT OTMETHTh, UTO MHOTOOOpa3ue (popMm peanusaluyd UHTEPAKTUBHO-
CTH COOTHOCHUTCS C €€ TUAAKTHYECKON MOMU(YHKIIMOHATHLHOCTBIO, KOTOpas Tpe-
JyCMaTpUBAaeT BO3MOKHOCTh OTIEPATHBHOMN M OTCPOUYEHHOMN 00paTHOM CBSI3H, CaMO-
CTOSATEIBHOTO OIpPENETCHHS CTYIECHTOM MPOJIO0JDKUTEIIEHOCTH 00yUeHHUS U CKOPO-
CTH TIPOJIBIDKEHUS TIO0 YIeOHOMY MaTepuaty, U3MEHEHUS W/WIH JTOTIOTHEHHS 00-
pPa30BaTENbHOTO KOHTEHTA, CO3/IaHMsI COOCTBEHHOTO MPOIYKTAa KPEaTHBHOM Jesi-
TEIIbHOCTH, CaMO- M B3aUMOOIIeHUBaHus [9].

Takoe nmoHMMaHHe WHTEPAKTUBHOCTH, 3aKOHOMEPHO ompezenser ee (pyHna-
MEHTAJIBbHYIO POJIb B IPOSKTUPOBAHUU U pa3paboTKe yUeOHBIX PECYPCOB C MO3ULIUI
00yJaroIerocs B pakypce pe3yJIbTaTUBHOCTH 00y4eHHsT (0COOEHHO SI3IKOBOTO), KO-
I7la B KaYECTBE II€JIEBOM BBICTYIAET B3pOCiasl ayJUuTOpHUs, OPUEHTUPOBAHHAs HA
ANEKTUBHOCTh, Pe(pIEKTUBHOCTh, CUCTEMHOCTh M MPUKIATHYIO HAIMPaBICHHOCTb
SI3BIKOBOTO OOYUYEHHS, HEMEJICHHYIO aKTyaJH3alllio TOTy4YeHHbIX 3HAaHUN U cop-
MHUPOBAaHHBIX YMEHHUN B INYHOCTHO 3HAYUMBIX KOMMYHHUKATUBHBIX cUTyauusix [20].

CrnenoBaTenbHO, MEAArOrMUeCKUil JU3aiiH, OCHOBAHHBIA Ha MHTEPAKTUBHBIX
y4eOHBIX MaTepuayiax, M0 CaMOMYy WX OMPEIEICHHUIO JTOJDKEH BKIIOYATh B CeOs
KOMIUICKCHBIC BUBI YUCOHBIX WHTEPAKIIHIA, B TOM YHCJIC WHUIUUPYEMBIX 00yYa-
omumMcs. OJTHaKO WX LEHHOCTH IS B3POCIION ayAUTOPUHU OINPEACIISICTCS MPEXKIe
BCETO YPOBHEM KOTHUTHBHBIX IMTPOIIECCOB, KOTOPHIE CTUMYIUPYIOTCS TAKUMH B3a-
umoecTBusiMu. CaMo co00# pa3yMeeTcCs, YTO MHTEPAKTUBHBIC TEXHOJOTUH H
MHTEPaKTUBHbBIE MEJarorHuecKue MPakTUKK yIy4llaT 00ydeHue TOJIbKO MPH YCiIo-
BUM COBEPILICHCTBOBAHHUS CTYJI€HTOM HAaBBIKOB MBIILIEHUS BBICIIETO MOPSAKA,
a UMEHHO JeWCTBH ¢ ucmonb3oBaHueM 3HaHUM [24]. CooTBeTCTBEHHO, Y dek-
TUBHBIM CIJIeJTyeT MPU3HATH Y4€OHBIA PECYpPC, KOTOPBIN CYIIECTBEHHO YBEINYNBA-
€T OMBIT YYalluXCsl C TOUYKH 3pEHUS] UX BOBJICYEHHOCTH B 00pa30BaTeIbHBIN MPO-
LIECC U €ro pe3yJbTaTUBHOCTU B IUIAHE TPEHUHTA HABBIKOB MBIIUICHUS BBICILIETO
nopsizika [26] B mporiecce COBMECTHOM TO3HABATENIbHOU NESITEIBHOCTH, TO €CTh
WHTEPAKTUBHBIN IO CBOEH MIPUPOJE.

Pe3yabTaThl 1 00cy:k1eHue. B kauecTBe nmpumMepa 1mogo0HOTO pecypcea aa-
jee OyJIeT pacCMOTPEH JIEKIIMOHHBIH KOMIIOHEHT JIBYX TEMaTHYECKUX MOIyJeH
3JIEKTPOHHOTO Y4eOHOTO Kypca « AHTTIMUCKUN s3bIK s M T-crienmuanucToBy, Ko-
TOPBIN MpeHa3HAuYeH I MarucTpoB MEPBOTo rojia 0Oy4eHHsl MO CIEeHaIbHOCTIM
«buznec-unpopmatukay, «llpuknagHas uHpopmaTHKa, buU3HEC-WHXXUHUPUHT U
ynpasinenue UT-npoekramuy. Beibop 3Toro cermerTa o0yciioBiIeH HE TOJIBKO €ro
MH(OPMALIMOHHON 3HAYUMOCTBIO JIJISl COJEP>KaHUSI COOTBETCTBYIOIIMX Pa3/IelioB,
HO M KOHBEHIIMOHAJBHOCTBIO JIEKIIMH Kak 0a30BOM OpraHU3aIllMOHHOW (OPMBI
y4eOHOM AeSITeTbHOCTH, KOTOpas B KOTHUTUBHOUW 00pa3oBaTeNbHON Mapaaurme,
HaIeJICHHOHN Ha (popMHpoBaHUE 3HAHWK, YMEHHUI U HABBIKOB CTYICHTOB IPH IO-
MOIIIH PEMPOIYKTUBHOTO METOa OOYUCHHS, OTIIHYAETCS MUHUMATBHONW MHTEPAK-
TUBHOCTBIO, CBOMCTBEHHON CYyOBEKT-OOBEKTHOMY XapaKTepy B3aMMOOTHOILICHUN
YYaCTHHUKOB 00pa30BaTeIbHOTO MpoIiecca.

Cwmena popmarta oOydeHHs Ha IUGPOBOH, pean3yeMblid IIPH TOMOIIN BUP-
TyalbHOM oOyuarormieii cpeasl Moodle ¢ ee dunocoduer corualbHOr0 KOHCTPYK-
TUBU3Ma, [IPEAINOIaraeT 3HauuTeIbHOE paciiupeHre GopM HHTEPAKTUBHOCTH YXKe
Ha 2Tare pa3paboTKu MOAyJIbHOTrO 3neMeHTa «Jlekiusay. CermeHTanust yueOHOTO
KOHTEHTA MPHU MMOMOIIHM BCTPOEHHBIX MHCTPYMEHTOB (OPMUPYIOLIETO KOHTPOJIS
(TecTOBBIX 3aJaHHI 3aKPHITOTO U OTKPHITOTO TUMA) CO3AAET yCIOBUS AJS peaju-
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3allM¥ MHTEPAKTUBHOCTH OOpaTHOM CBSA3M B BUAE CUHXPOHHOM aBTOMaTHYECKOU
OLIEHKU OTBETOB CTYZAEHTA M0 (haKkTy WX MPECTaBICHHUS W/WIN aCHHXPOHHOU pe-
aKIUK TIPETIoIaBaTeNsi B COOTBETCTBUU C KPUTEPUSMH, U3JI0KEHHBIMU B OpMY-
JHMPOBKE 3aJ[aHMUs, MTPEIIOIAraloiero CBOOOAHOE U3I0KEHNE. XapaKTep B3auMo-
nerictBuda ctyaenTa ¢ MKT npu 3ToM MeHsieTCs ¢ aBTOPUTETHOTO Ha TUAJIEKTUYE-
CKUI, YeMYy BO MHOTOM CIIOCOOCTBYIOT MYJbTUMEAUMHbBIE BO3MOKHOCTH LHppo-
BOI'O KOHTEHTA, MOBBIIIAIOIINE HE TOJIBKO €ro HarjasAHOCTh, HO U MHPOPMATHUB-
HOCTb, CTUMYJIMPYsI TAKUM 00pa30M KOTHUTHUBHYIO aKTUBHOCTh 00YYarOIErocs.

BrutoueHne B kauecTBE CMBICIIOBOTO ()parMeHTa JeKIUH nHporpaduku win
WHTEJUICKT-KapThl, BU3yaTU3UPYIOMIUX MPOOJIEMATHKY pacCMaTpPUBAEMOro TeMa-
THUYECKOT0 paszfiesia, B TOM YHCIIE acleKThbl, TPEOYIOIe caMOCTOSITEIbHOTO U3Y-
4yeHusl B popMaTe MPOEKTHOM J1E€ATEIbHOCTH, 3aKOHOMEPHO IMEPEBOJIUT ydeOHOe
B3aUMO/ICIICTBHE HA IUATOTMYECKHI YPOBEHb. A MHCTPYMEHTOM pealu3aluy Cu-
HEpPruyecKko MHTEPaKTMBHOCTU CTAaHOBUTCS HarpasisieMasi iuckyccust [19], B koto-
POl CTYZEHT CaMOCTOATENbHO WM B COCTaBE MaJOi IpyImbl BHICTYNAET OJJHOBpE-
MEHHO (haCHIIUTATOPOM U YYACTHHKOM OOCY’K/IEHHs 0003HAUYEHHBIX, HO HE PacKpbl-
TBIX B JIEKLIUU aCIEKTOB TeMaTuieckoro pasnena. ChopMmynupoBaHHas UM B BHJIE
BoIpoca npoliemMa pa3MeriaeTcs B crienuaabHoM (opyMe, MPUBSI3aHHOM K JIEKIINH,
U CTUMYJHMPYET 00CYXIEHHE, MOJIEPATOPOM KOTOPOTO BBICTYNAET CaM CTYJEHT.
CoOCTBEHHBIN BEKTOpP KOTHUTUBHON aKTUBHOCTH PEaM3yeTcs UM H Yepe3 00Cyke-
HHUE MHTEPECYIOIIEro ero NpobJeMHOro BONpOCa, 3asBICHHOTO B GopyMe Ipyru-
MU YIEHaMH Y4eOHOTO COOOIIeCTBa, a TAKXKe MO3HEE — B XOJI€ OOIIeH 3aKII0YH-
TEJIbHOW AMCKYCCHM MOCJ€ YCTHBIX NMPE3eHTALUH ¢ aHATUTHKON MO KaXIOW M3
TEM, KOTOPbIE TOTOBSITCS UX aBTOPaMH JUIsl IPEACTaBIEHUS BO BpeMsl BeOMHapa.

CyObeKTUBHOE BOCHpPUATHE 00pa30BaTEIbHOM LIEHHOCTH BBIIIEONHUCAHHOTO
JEKIIMOHHOTO OJIOKa W3 paszena 2 paccMaTpUBaeMOTo OHJIAMH-Kypca OTpakaroT
aHAJIUTUYECKHE JaHHbIE 110 UTOraM aHOHMMHOTO aHKeTHpoBaHUs 30 CTyIEHTOB B
pamkax anemenTta «O0paTHast CBS3b», KOTOPBIE TIPUBOSATCS B TaOJIHIIE.

Tabnnya

OueHka MarmcTpamMmm IEKLWMOHHOIo CermeHTa TeMmaTu4eckux moaynen 2 n 5
3J1IEKTPOHHOIro y4yeOHOro Kypca «AHrnuMnuckui a3boik ana UT-cneunanucroB», %
[Table. Assessment by masters of the lecture segment of thematic modules 2 and 5
of the electronic training course “English language for IT professionals”, %]

OueHoyHas wkana OTAMYHO Xopouwo Mpuem-  Henpuem-

[Rating scale] [Great] [Well] nemo nemo
(5) (4) [Accept- [Unaccept-
able] able]
KOMNOHEeHTbI CTPYKTYPbI (3) (2)

U copepXXaHua Moayns Kypca
[Components of the structure
and content of the course module]

Tema 2 «<MIHopmaLmoHHoe obLuecTBo» [Topic 2 “Information society”)

5 Nekums [Lecture] 46,67 30 20 3,33
IEMEHThI
[Elements] ®dopym [Forum] 66,67 13,33 16,67 3,33
'noccapuin [Glossary] 40 30 26,67 3,33
Tema 5 «KoHpuaeHumanbHOCTb  6e30nacHOCTb B ceTu» [Topic 5 “Privacy and security in the network”]
Nekums (kenc) [Lecture (case study)] 53,33 23,33 23,33 -
ONEMEHTB 5 1 (Wiki] 50 23,33 26,67 -
[Elements]
noccapwvi [Glossary] 53,33 20 23,33 3,33
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Copeprxaiiyecst B Hell JECKPUIITOPHI TUCKPETHOM IIKaJbl ¢ TPOHYMEPOBaH-
HBIMH OaJUTaMM SIBJISIFOTCSI YacThI0 MHCTPYMEHTapHUs, KOTOPbII MO3BOJIMI ydacT-
Hukam DYK OleHUTh CTeleHb HHTEPAKTUBHOCTH, aKTyalIbHOCTH, Ay TEHTUYHOCTH,
[M03HABATEJIBHOW U MPUKIIATHON 3HAYMMOCTH CTPYKTYPHBIX KOMIIOHEHTOB JIEKIIHU-
OHHOTO OJIOKa B paMKaxX TEMaTHYECKOTo pasjieia Ha dTare peTpOCHEKTUBHOM pe-
(bnekcuu mocyue ero OCBOCHHUS.

B nexnmoHHOM cermMeHTte TeMbl 2 o0OpamaloT Ha ceOs BHUMAaHHE BBICOKHE
PEUTHHIOBBIE MTOKA3aTEIHN MPOSKTHOTO Pa3BUTHUS MPOOJIEMAaTUKU pa3zesia MalbIMU
rpymmnamu B (hopMare HampapiIsieMO JUCKYCCHUH TIPU TTOMOIIH dieMeHTa «Dopymy,
KOTOPBIM OIEHUBAETCS] OOJNBIIMHCTBOM PECIOHJIEHTOB BBIIIE CETMEHTUPOBAHHOM
«Jlekumy». Jlymaercs, 3TO HArjsAHO TOATBEPKIAeT MH(DOPMATHBHO, IMOIHO-
HaJIbHO ¥ MOTHBALIMOHHO 3HAYMMBIN XapaKTep MHTEPAKTUBHOM MO3HABATEIIbHOMN
NEeSITeTIbHOCTH CTYICHTOB KaK CIIOCOOCTBYIOIIEH COBEPIICHCTBOBAHUIO MX mpodec-
CHUOHAJIbHO OPUEHTHUPOBAHHBIX A3BIKOBBIX YMEHUI 1 KOMMYHUKATUBHBIX HABBIKOB.

CrpaBeasIMBOCTh C/IEJIAHHOTO BBIBOJIA TOJITBEPKIAETCS BBICOKOW OLIEHKOM
CTYJIEHTAMH AHAJIOTMYHOI'O CErMEHTa TEMbI 5 Ha YPOBHE €ro KIF0YEBOI0 KOMIIO-
HEHTa — MPOOJIEMHOM JIEKITUH, COJIEPKATEILHBIM SAPOM KOTOPOi CITyk)HuT Keic. Jlo-
T'MKa €r0 pacCMOTPEHUS 33aJ]aeTCsl CErMEHTAIME ATOro dJeMeHTa MOy Ha OJ1o-
KM, COAeprKalue 3aJaHusl Ha MPOBEPKY MOHUMAHMS SI3bIKOBOIO MaTepHuala, BO-
MIPOCHI U JIONOJHUTENbHYI0 HHpOpMAIHIO (BKIIIOUasl CCHUIKM HAa BHEIIHHE UCTOY-
HUKH), HEOOXOIMMBIE JJIsl aHau3a Keiica Ha dTane (HOopMyITHPOBAHUS TPOOIIEMBI,
BBIPAOOTKH BO3MOXKHBIX BapHUaHTOB €€ PELEHUS, X OLUEHKU U PaHKUPOBAHU
MpU TIOMOIIM TPEJIaraéMoro B JIEKIIMU JiepeBa peiieHuid. Ha 3akmountensHOM
JTane pa3paboTKU U MPEACTaBIECHUS ONTUMAILHON CTpAaTErny MOBEACHUS ydacT-
HUKOB PAacCMaTpPUBAEMOTr0 Keica CTYJIEHT CTAJKHWBAETCS C HEOOXOAMMOCTHIO €
Hay4YHOTO 00OCHOBaHMSI, YTO MOTHUBUPYET €ro Ha JajbHelIee CUCTEMHOE U3yyue-
HUE TPOOJIEMATHKH ITOT0 TEMATHYECKOTO pa3jieia OHIaiH-Kypca.

OHo ocymiecTBisieTcs: B popMaTe MPOEKTHOM pabOThI B cOCTaBe MajIbIX TPYTII
C HMCMOJB30BAaHUEM MHCTPYMEHTapHs 3JieMeHTa «Buku», mpernonaraer B3anuMo-
OLICHHBAaHUE MPOEKTOB — COCTABJICHHBIX U OMYOJMKOBAHHBIX PA3/€JI0B SHLHUKIIO-
MeMU — B COOTBETCTBUH C MPEJIJIOKEHHBIM MEPEUHEM KPUTEPHUEB U 3aBEPIIACTCS
obOcyxaeHuemM mpooieM ceTeBoi 0e3omacHocTr B popMare BeO-KOUIOKBHYMa.

[TpuBeneHubie B TabMwIle OIEHOUHBIE NaHHBIE «I JToccapusy — TPEThEro KOM-
MOHEHTA JIEKIIMOHHOTO OJI0OKAa — CBUJIETEIbCTBYIOT O 3HAYMMOCTH ISl PECIIOH/IEHTOB
coJiepXaTeIbHOM MHTepaKTUBHOCTH. OHA MPEIOCTABISET UM BO3MOXHOCTh JOMOJI-
HATh KOHTEHT 3TOr0 3JIEKTPOHHOIO pecypca IMyTEM COBMECTHOIO OMMCAHUSA IO 3a-
TTAHHOW CXeMe TPEIJIOKEHHOTO CIUCcKa 0a30BOM TEPMUHOJIOTHH pa3jielia Ha YPOBHE
CHUHTarM M BHECEHUS B HETO aKTYaJIbHBIX JIJISl CTY/IEHTAa HOBBIX JIEKCHUECKUX €IMHUII.

Takum 00pa3oM, OMHMCAaHHBINA MOAXO K IPOCKTHPOBAHUIO U pa3paboTke DOP
CO3JaeT YCJIOBHS Uil MAaKCUMAJbHO IOJHOIO HMCIOJIb30BAaHUS MHTEPAKTUBHOIO
MOTEHIIHa A IU(PPOBLIX TEXHOJIOTHH B PEIICHUU IEIOr0 KOMIUIEKCA AWIaKTHYe-
CKHX 33J]a4 — OT IMOBBIMICHUS WH()OPMATUBHOCTH, aKTYalIbHOCTH W ayTCHTHYHO-
CTU KOHTEHTA /10 OpraHU3alluy IPYIIOBON MPOEKTHOU AESATEIbHOCTH CTYACHTOB,
B3aMMOOIICHUBAHUS €€ PEe3yIbTaTOB, YCUJICHUSI BHYTPEHHEH M BHEIIHEH MOTHBa-
MU K OCBOEHUIO OHJIAWH-Kypca, YTO HEOOXOAUMO Jis MOAJIePKaHUs €r0 OITH-
MaJbHOW JTUHAMUKH.
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3akawuenue. [IpencraBiennpie B padoTe pe3ynbTaThl HCCIECIOBAHUS WH-
TEPaKTUBHBIX JICKTPOHHBIX PECYpCOB Y4eOHOTO Kypca MpoQecCHOHaIbHO OPHEH-
TUPOBAHHOTO AHTIUHCKOTO sI3bIKA JJISi CTYJCHTOB MAarucTpaTyphbl B HES3BIKOBOM
BYy3€ MO3BOJISIIOT C/IeaTh HEKOTOPBIE OOIINE BHIBOJIBI.

CTpyKTypHBIE KOMIIOHEHTHI OHJIAH-Kypca, pa3paboTaHHOTO Ha rmiaTdopme
Moodle, anmpuopu 0067a1a10T BRICOKHM TTOTEHIIMAJIOM HHTEPAKTUBHOCTH B CHITY
cBoel 1upoBoil MPUPOIbl, HO YP(HEKTUBHO PEATU3YIOT €ro TOJIBKO Oyiaroaaps
MPOAYMAHHOMY TIeIarOTHYECKOMY JTH3aiiHY.

BaxHBIM acIeKTOM 3JIEKTPOHHOTO OOYYEeHHS B TUIaHE pa3paOdOTKHU Y4eOHBIX
MaTEepHUAIIOB SIBJIIETCS BBIOOP POPM MHTEpAKIUHU, HEOOXOAMMBIX ISl TIOTYYCHUS
TUTAHUPYEMBIX PE3yJIbTaToB. [Ipy ATOM BUI MHTEPAKTHBHOCTHU JOKEH COOTHOCHUTh-
Cs C YPOBHEM CJIOKHOCTH MBICIUTEIBHBIX MTPOIIECCOB, COIYTCTBYIOIINX O0YUYSHHUIO —
HU3KUM (JTUCTAaHHE U TIPOCMOTP BeO CTpaHUII, YTCHHE OJIOTOB), CpeIHUM (BBIOOD
BapuaHTa TECTOBOTO 3aJIaHUS, CPABHEHHE XapaKTEPUCTHUK OITUCHIBAEMBIX OOBEKTOB,
MOUCK MH(OpMAIINH ), BRICOKUM (pediekcusi, POBEpKa TMITOTE3bI, AaHAIN3 H CHHTE3).

dopmupoBaHre KOMMYHHUKATUBHBIX HABBIKOB B KaU€CTBE OCHOBHOM IEJH
SI3BIKOBOM MTOATOTOBKHU B By3€ 3aKOHOMEPHO IMOJIpa3yMeBaeT HHTEPAKTUBHOCTH
B Ka4eCTBE MHCTPYMEHTA €€ IOCTUIKEHUS TIOCPEICTBOM:

— 3a0aHutl, OPUCHTUPOBAHHBIX Ha OOpallleHHne CTYJECHTOB K ayTEeHTUYHOMY
SI3PIKOBOMY MaTepuajy C b0 €r0 OCBOSHHS IS TIOCIISIYIOIIErO HCIOIb30BaHMS,
a He MPOCTOT0 3ayYUBaHUS. DTO MPEIIoiaracT MPHOPUTET yueOHOW aKTUBHOCTH
00YyYarOIIMXCs C BHITEKAIOIIUM M3 HETO MHOTOOOpa3reM TOUYEK 3peHHsI, 00CYKICHUEM
Y JOCTH)KCHHUEM B3aMMOIIOHHUMAHUS,

— poau npenooasamerisi KaK TIOMOIITHUKA, OPraHU3aTopa M yYacTHUKA JTUAJIora,
WCCIIEIOBATEIS, OCYIIECTBIISIONIETO MOHUTOPUHT U OIIEHKY YCIEUTHOCTH y4eOHOro
nporiecca;

— NPOOIEMHO OPUEHMUPOBAHHO0 U OEsIMETbHOCIHO20 N00X00d, HALIETICHHOTO
Ha Pa3BUTHE MO3HABATEIBHON M TBOPYECKOW aKTUBHOCTH CTYACHTOB B Ka4eCTBE
cyOBEKTOB 00pa30BaTEIBLHOTO MPOIIecca.

Takoe TOHUMaHNE WHTEPAKTUBHOCTHU B AJICKTPOHHOM JIMHIBOAUIAKTUKE HE CBO-
IWT ee, o MHeHuIo DaBuHa Aptypa [llnoccOepra, Kk HAKATHIO HA KHOTIKU WJIH 3a-
rpy3ke ¢aisioB, HO TpeAroNaraeT ModyxaeHne K pedIeKCHH U OOIIECHHIO, a B HAy4-
HOM JTUCKYPCE MO3BOJISIET CMECTHUTh aKIIEHTHI B UCCIICOBAHUH MPOOJIEMbI KAUueCTBa
1 3G (HEKTUBHOCTH YUeOHOTO MpOoIlecca ¢ COMOCTABUTEILHOTO aHainu3a GopMaToB
00yd4eHwHs (OYHOTO U IUCTAHIIMOHHOT0) Ha TIOMCK ONTUMAJIBHBIX CIIOCOOOB ¥ MEXaHU3-
MOB MHTETPAIIH B HETO IU(PPOBBIX TEXHOJIOTHHI JUTsl peaTn3allii X TIOTCHIIAAIA.
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anIMeHEHVIe MHTEpPaKTUBHbIX MHEMOTEXHUK
Ang pa3BnTnsd KOMMYHUKaTUBHbIX HABbIKOB AOLUKOJIbBHUKOB
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AnHoTanus. [Ipobrema u yenv. PaccMaTpuBaeTCsl OMBIT UCTIONIL30BAHUS MHEMOTEXHUKH
KaK COBOKYITHOCTH METOJIOB H IIPHEMOB B YUPESIKACHUIX IOIIKOJIFHOTO 00pa3zoBanus. Llenbio
OMHKCHIBAEMOr'0 HMCCIIEAOBaHUs sBIsieTcs oOecrieueHre HauOosee 3(P(HEKTUBHOIO OCBOCHHSA
JOLIKOJILHUKAMHU MIPEICTaBICHUI 00 OKPY)KAIOIEM MUPE U Pa3BUTUE PEUH.

Memoodonozus. B mpouiecce uccaea0BaHNS IPOBEICH aHAN3 HOPMATUBHBIX JIOKYMEHTOB,
MICHXOJIOTO-I€IaTOTHIECKOTO OIBITA TI0 MCIIOJIB30BAHUIO MHEMOTEXHHKH, BBIIOJTHEHO 0000-
IIEHUE W CHCTEMaTH3allis MaTepHaia 1o JaHHOH TeMaTHKe, Ipojenana pediIeKkcus coaepika-
HUS c(HhOPMHUPOBAHHBIX 3HAHUH.

Pezynomamut. Tlpeanaraercss anpoObupoBaHHas METOIUKA HUCIOJIb30BAaHUSA MHEMOTEX-
HUK{ B JIOUIKOJBHOM YYPEXICHUM AJISl Pa3BUTHs PeYd U MOHMMaHUS OCOOEHHOCTEH OKpYy-
xarontero Mupa. CopMyIHpOBaHBI MOIIATOBbIE PEKOMEHAINH ISl BHEIPCHUST TAaHHOU TeX-
HOJIOTHH B OpPTaHU3aINN AESTEIFHOCTH JOIIKONGHUKOB. BEISBICHBI IICHXOIOTHYECKHE OCO-
OEHHOCTH HCIIOJB30BAHMS MPHEMOB MHEMOTEXHHUKH, KOTOPBIE CHOCOOCTBYIOT Pa3sBUTHIO HE
TOJBKO KOMMYHUKATHBHBIX HABBHIKOB, HO H TBOPUYECKOI aKTHBHOCTH JETEH.

3axnouenue. TlokazaHo, 4TO METOAMKA UCIIOIb30BAHUS MHEMOTEXHUKH UMEET OOJIbILINe
BO3MOXKHOCTH M JIOJDKHA OBITh PEKOMEHAOBaHa Ui pacHpOCTpaHEHUs B padoTe ¢ caMbIMHU
Pa3HBIMHU TpYIMIaMHu JeTeH, IMEIOIUX OCOOCHHOCTH pa3BUTHs. BMmecte ¢ TeM oOHapykeHO,
YTO CErOAHS B JAETCKUX JOMIKOJIBHBIX YUPSKICHUSIX MHEMOTEXHHKA HCIOIB3YETCS MPErMYy-
IIECTBEHHO B TPAIUIIMOHHOM (pOopMaTe, TOraa Kak 3((PEKTUBHBIM SIBISCTCS MHTETPAINS Me-
TOJVKH C MHTEPAKTUBHBIMH HH(OPMAMOHHBIMHA TEXHOJIOTHAMH. Pe3yIbTaThl MPOBEICHHOTO
HCCIIeJIOBAHUS TO3BOJISIOT CHIENaTh BBIBOJbI O MEPCIEKTUBHOCTH HANpPaBICHUs WHTEPAKTUB-
HOM TEXHOJIOTMM MHEMOTEXHHMKH, KOTOpasi CTAJIKMBAETCS C MPOOJIEMOM YPOBHS TOTOBHOCTH
PpabOTHUKOB JICTCKHUX YUPEKIECHHH K UX HCIIOJB30BAaHHIO. B 11eioM MaTepualsl uccie0BaHui
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The use of interactive mnemonics
for the development of communication skills of preschoolers

Elena E. Builina, Dora T. Rudakova

Moscow City University
29 Sheremetyevskaya St, Moscow, 127521, Russian Federation

Abstract. Problem and purpose. The experience of using mnemonics as a set of methods
and techniques in preschool institutions is considered. The purpose of the described research
is to ensure the most effective mastering by preschoolers of ideas about the world around
them and the development of speech.

Methodology. In the course of the research, the analysis of normative documents, psycho-
logical and pedagogical experience in the use of mnemonics was carried out, a generalization
and systematization of the material on this topic was made, the reflection of the content of
the formed knowledge has been done.

Results. A proven method of using mnemonics in a preschool institution for the develop-
ment of speech and understanding the features of the surrounding world is proposed. Step-by-
step recommendations are formulated for the implementation of this technology in the organi-
zation of the activities of preschoolers. The psychological features of the use of mnemonic
techniques, which contribute to the development of not only communication skills, but also
the creative activity of children, are revealed.

Conclusion. It is shown that the technique of using mnemonics has great potential and
should be recommended for dissemination in work with a variety of groups of children with
developmental features. At the same time, it was revealed that today in preschool institutions,
mnemonics is used mainly in the traditional format, while the integration of the methodology
with interactive information technologies is effective. The results of the study allow to draw
conclusions about the prospects of the direction of interactive technology of mnemonics,
which is faced with a problem of the level of readiness of employees of children's institutions
to use them. In general, the research materials confirm that the integration of mnemonic tech-
niques into the play activity of preschoolers corresponds to the age characteristics of children,
contributes to the development of creativity, mutual understanding, deepening of interest and
curiosity in the world around them.

Keywords: interactive mnemonics, preschoolers, communication skills, information
technology, mnemonic strategies
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ITocTanoBka npodiaemsl. CeroHs akTyaJleH BOIPOC OpraHU3alM pa3BH-
BAIOIIEHCS MPEAMETHO-TIPOCTPAHCTBEHHOU Cpeibl B AeTckoM caxy. OOHOBsIeTCS
coJiepaHue JOIKOILHOTO oOpa3zoBanus coriacHo TpedoanusiM OI'OC. PazHo-
oOpazue GopM U METOAOB PadOTHI C AOMIKOJIbHUKAMH CO3/aeT MeNaroruuyeckue
YCJIOBHSI JUIsl Pa3BUTHS TBOPUYECKUX CIIOCOOHOCTEH, KOMMYHHKATHBHBIX HABBIKOB,
JIOTHYECKOTO MBIIIICHUS, HABBIKOB OpPUEHTAINH B MpocTpancTBe [1]. MeTtoaucTol
MOAYEPKHUBAIOT, YTO MHEMOTEXHUKA CIIOCOOCTBYIOT Pa3BUTHIO TICUXHUYECKUX TIO-
3HABATENbHBIX MPOIECCOB: TBOPUYECKUX CITOCOOHOCTEH, MBILILIEHUS, BOOOpaKEeHUSI.
[Ipu opranuszanuu 11000 1€ATEIBHOCTH, B OCOOEHHOCTH C JOIIKOJIbHUKAMU, He-
00X0UMO COOMIOAATh MPUHIIUI OT MPOCTOTO K CIOKHOMY, U B paboTe ¢ MHEMO-
TEXHUKOW MPEANOYTUTEIbHEE HAYNHATh PaboTy ¢ MHEMOKBAAPATOB, NIEPEKITIOYA-
SICh 3aT€M K MHEMOJOPOXKKaM U MHemoTabnuuam [1].

B TedyeHne MHOTHX JIET YUUTENS UCIOJIB30BATM MHEMOTEXHHUKY, YTOOBI T10-
MOYb JIOIIKOJIbHUKAM 3allOMHHUTHh HCTOpUYECKHE (DAKThI, My3bIKAIbHBIE TUHUU U
poOeIbl, HO COBPEMEHHBIE TEJIarord HE MPOCTO HCIIOJB3YIOT TMPOBEPEHHBIE U
HACTOSIIME HHCTPYMEHTHI MAMSITH, OHU TAaKXKE CO3/Ial0T CBOM COOCTBEHHBIE [2].

B MHEMOHMYECKOM O0YUYCHUH JIONITKOIBHUKH CBS3BIBAIOT HOBYIO MH(DOPMAITHIO
C T€M, UYTO OHH y>K€ U3YUUJIU C TIOMOIIbIO BHU3yalbHBIX M CIOBECHBIX MOJCKA30K.
[Momxox 4acTo MCHONB3yeTCs B Kaccax CIENUAIBHOTO 00pa30BaHMS, HO MOXKET
MpUMEHSIThCs B MI000# rpymnme. Ero ycnex 3akirodaercs B yIy4IIeHUH TIEpPBOHA-
JarpHON 00paboOTKH MH(GOpPMAIMK M MIPUBOAUT K JyUIIeMy MOUCKY TOW HH()Op-
Maluu B 6osee mo3aHee BpeMsl.

MHEeMOHHUYECKHE CTPATEruu — 3TO CHUCTEMATUYECKHE TMPOIEAYpPhl U YIIyd-
meHus naMartu [3].

BaxHo yuuTHIBaTh, YTO MHEMOHHYECKHE CTPATETHH — 3TO CTPATETUU TaMsi-
TH, @ HE CTpPATeTUH MOHUMAaHUs. J(OMKOIbHUKH, KOTOpbIe 00y4ar0TCsl MHEMOHHU-
YECKH, JIYUIIe BBIMOJHSAIOT TECTHl Ha MOHUMAaHHUE COJEPKaHHS, HO OOBIYHO 3TO
MIPOUCXOUT TIO MMPUYMHE 3aTIOMUHAHUS MU TOTO, YTO MOXKET MPUMEHSIThCS B Te-
CTax Ha MOHUMaHue. TeM He MeHee, Korja TpeOyeTcs yIydIIeHHe MOHWMaHMUS,
BaXHO PacCMOTPETh BO3MOXHOCTh WCIOJB30BaHUSI KOHKPETHBIX CTpATETUd MO-
HUMaHMsI, TAKUX KaK pa3pab0TKa KOHTEHTA, IpeABaApUTEIbHAS aKTUBAITUS 3HAHHM,
MaHUIyJTUpOBaHKe, 00yYeHHEe U ONPOC WK MPOTHO3WPOBAHUE U TIpoBepKa. MHe-
MOHHYECKHE CTPATETUH HE TPETSTCTBYIOT IIOHUMAaHHIO |, 9TO OoJiee BaKHO, B JJOY
€CTh MHOTO CITy4aeB, KOTa JOIIKOIbHUKU JTOCTUIIIN aJIeKBATHOTO MOHUMAaHMS KOH-
HENIHH, HO 3a0bUTH (haKThI, CBSI3aHHBIC C Hew [ 1].

Opnna u3 3¢ dEeKTUBHBIX MHEMOTEXHHK — 3TO CJIOBECHAsl CTpaTerus paspa-
0O0TKH, KOTOpasl YCIEIIHO CBSI3BIBAET M3BECTHYIO MH(OPMAIMIO ¢ HEU3BECTHOM,
0OBIYHO Yepe3 aKyCTHYECKUH KaHaj. B 3Toit ocHOBHOM (hopMe HEM3BECTHOE CJIO-
BO 3BYUYHT KaK M3BECTHOE (KIIFOUEBOE CJIOBO) U CBSI3aHO C M300payKeHUEM WM U300-
pa’keHHEM C OIPEICTICHUEM.
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MeTtoab! ucciiegoBanus. MHEMOTEXHUKH paOOTAIOT JIydIIle BCETO, KOTJa OHU
00pa3yroT 0YeHb YETKYIO CBSI3b MEKIy M3BECTHON M HEM3BECTHOUW MH(OpManmen
U MPAKTUKYIOTCS PETYJSIPHO. XOPOILIO CKOHCTPYMPOBAHHAsE MHEMOTEXHHKA BHa-
yasie paboTaeT TaKk XOPOLIO, YTO MHOT/A BBI3BIBAET Y JAOUIKOJIBHUKOB IMPEAINoJIo-
KEeHHe 00 OTCYTCTBHM HEOOXOAMMOCTH MOCTOSHHOW NMPAKTHKH, HO 3TO HE Tak.
OpHako MpaBWJIBHO NMOCTPOCHHAS MHEMOTEXHUKA, €CIIM €€ U3ydaTh U MPAKTHKO-
BaTh HECKOJBKO pa3 C MHTEpBaIaMH, OYJET COXPAHATHCS B TEUCHUE OUYEHB JOJTO-
ro BpEMEHH.

MueMmoTexHrKa paboTaeT — XOTs He 00s3aTeNbHO JIyYllle, YeM APYTUe MHEMO-
TEXHUKH — KOT/Ia OHAa JIMYHAasA: HApUMeEp, UM KOHKPETHOTO YelIOBEKa, KOTOpOe
MI0/Ipa3yMEBAET XapaKTEPUCTHKY, U3BECTHYIO TOJBKO 3HAIOLIUM €T0 JI0IIM [4].

Yacto cuuTaercs, YTO MHEMOHHYECKHUE M300paxeHHsl, KOTOPbIE BBI3BIBAIOT
HETMOCPEJACTBEHHBIE YMOLIMH, B HEKOTOPOM POJI€ TIIYNbl UM CMEIIHBI, SIBISIOTCS
0oJ1ee 3alIOMUHAIOIIUMHUCS, YeM «OOBIYHBIE», TEM HE MEHEe 0 3TOMY MOBOJY HET
CTPOTUX HaYUYHBIX MOATBEPKACHHUI. BMecTe ¢ TeM CylIeCTBYIOT HEKOTOPBIE JI0Ka-
3aTeIbCTBA TOTO, YTO €CJIM OJHO CJIOBO CHIJIBHO OTJIMYAETCS OT OCTAJIbHBIX B CIIHC-
K€, OHO 3allOMHUTCS JIy4Ille, YeM ApPYyTHE.

Pe3yabTaTsl 1 00cy:kaeHue. UToObI CO3/1aTh JIETKYIO MHEMOTEXHHUKY IS
JIOIIKOJIbHUKOB, MOYKHO MPEJJIOKUThH UCTIOIb30BAHUE CTPATETUHU KIIFOUEBBIX CIIOB.
Jlydiie HaUMHATH C OMpEIEeHHs IPUOPUTETOB U BBIOOPa Hanbosee BaKHOTO CIIOBa-
psi, TEPMHHOB U TOHSTUH, KOTOPBIE TOMIKOIHHUKHU JOJDKHBI TIOMHHUTH. BBIOMpaTh
HEOOXOIMMO aKyCTHUYECKH IMOX0XKHE KITIOUEBbIE CII0BA, 3HAKOMbIE BCEM JIOIIKOJIBLHU-
KaM. MO’KHO MPeNCTaBUTh KJIFOUEBOE CJIOBO C OTBETOM, 3HAUEHUEM HJIM COOTBET-
cTBytomerd nHpopmarmeid. Takxke peKOMEHAYeTCsS WCIOIb30BaTh KAPTUHKHU IS
CO3/IaHUS U300paXKEHUS IS TOMIKOJIBLHUKOB [5].

OcHoBHasl 11eJJb MHEMOHHYECKOTO0 OOy4YeHHsI COCTOMT B TOM, UTOOBI J0-
IIKOJIBHUKH MPUHSIN MHEMOHUYECKHE CTPATETUU U MCIOJIb30BAIM UX HE3aBUCH-
MO Jpyr oT apyra. YToObl 0OJerdyuTh Mepexoja OT CO3JaHHOW YUYUTENsIMU K CO-
31aHHOM JOIIKOJbHUKOM MHEMOTEXHUKH, MOKHO MPEJIOKUTD MSTh 111aroB:

1) BKITFOYATH KaK MOYKHO OOJTbIIIE MHEMOHHUYECKHMX CTPATETHIA B CBOE O0YUEHHE;

2) CTUMYJIMPOBAaTh CO3/1aHUE CTPATETHii;

3) moMorarth JAOMIKOJbHUKAM pa3palaThiBaTh CTPATETHMH U HCHOJIb30BaTh
METOJ] MO3TOBOTO LITYPMa; ONPEAEIATh BAXKHYI0 HH(POPMALIUIO UM aCCOLMALINY;
BBIICIISITH KJIFOUEBBIE CIIOBA WJIM JPyrHe BaXKHbIE CIIOBECHbBIE pa3pabOTKHU; CBS3bI-
BaTh KIFOYEBOE CIIOBO C COOTBETCTBYIOIIEH HH(OpPMAITUEH;

4) MOTHUBUPOBATH OTJENBHBIX JOIIKOIHHUKOB CO3/IaTh MHEMOTEXHHKH;

5) IpOBOAUTH MOHUTOPUHT U OIIEHKY CAMOCTOSITEILHOTO CO3/aHHSI MHEMO-
HUYECKUX CTPATETHM.

Hecmotpst Ha TO, 4TO CO3jaHME MHEMOTEXHUKH B TPyNIax MoJie3HO, BO3HU-
KaloT CUTyallud, KOrJa MHEMOTEXHHKa y4yuTelns Oosee ymecTHa. [|OMIKOIBHUKHI
MOTYT YCIIEHIIHO CO37aBaTh MHEMOTEXHHMKY M MOJy4aTb OT 3TOrO YJOBOJILCTBHE,
HO OHU MO-IPEKHEMY MEPEMEILAIOTCS [0 KOHTEHTY 3HAUUTENbHO MEAJIEHHEE, YEM
YUUTEIs, CO3JA0IINE U PeAaralouie CTpaTeruu A rpymnsl [6].

Hcnonb3oBanne BO3MOKHOCTEN KOMITBIOTEPOB, COBPEMEHHBIX HHPOPMALIIOHHO-
KOMMYHHKaIIMOHHBIX TexHosnoruil B JIOY nmpoucxoaut Bce aktuBHee. [lockonbky
BO3MOKHOCTH HMHTEPAKTUBHBIX KOMIIBIOTEPOB MEHSIOTCS JOCTATOYHO OBICTPO,
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JNETCKUE Cabl TOJIKHBI MPU3HATH MPEUMYIIECTBA ITOW TEXHOJOTMU. MacKoTT U
I'uddopa packpbiBalOT HEKOTOPBIE IPEUMYIIECTBAa UCTIOIB30BAHUSI BUPTYaIbHOMN
peanbHOCTH B 00YYEHUH KOMMYHHKATHBHBIM HaBBIKaM, TaKue KaK MYJIbTHUCEH-
COPHBIN MOJXO0I, TPEXMEPHOCTD, TIOOIIPEHHE PEIICHHS MpobiieM 1 dHPEeKTUBHBIC
METO/Ibl MOJIENMPOBaHusl. BupTyanbHas peaibHOCTb MO3BOJISIET MPETIONABATENIO CO-
3/1aBaTh UHTEPAKTUBHbBIE POJIEBBIE CLIEHAPHH, OPUEHTHPOBAHHbIE HA KOHKPETHBIE CO-
[UaJIbHBIE TIPOOJIEMBI JOIIKOIFHUKOB. JTa TEXHOIOTHS MOXET TaKKe MCIIONb30BaTh-
Cs1, YTOOBI TOMOYB JIOIIKOJIBHUKY MOIEPKUBATh U Pa3BUBAThH COLIMAIbHBIC HABBIKH.

PaccMmoTpuM cnienududeckrie MHEMOHHUYECKHE MTpUeMBbI [1].

1. Memoo knouegvix cio6 — Upe3BbIYAHO YHHBEpPCAJICH U UMEET MHOXKe-
CTBO TIOJIE3HBIX NMPUIOKEHUH, MOXKET TAaKXKe HMCIOJIB30BATHCS s Oojiee crenua-
JIU3UPOBAHHOM JICKCUKH.

2. Memoo Pegwords MOXHO UCTIONB30BaTh, KOTIa HEOOXOAMMO 3aIIOMHHTB TPO-
HYMEpPOBaHHYIO HJIU YIIOPSIOUYeHHYI0 WH(popManuio. Pegwords — pudmyroniuecs
CJIOBA JJISl YUCEJI, OHU 3aMEHSIOT YHCJI0, KOTOPOE HYKHO 3alIOMHHUTbH U CBSI3aTh C
npyroi napopmarmein. Pegwords Mo>KHO KOMOMHUPOBATH C KITFOYEBBIMH CIIOBAMHU.

3. ucvmennvie cmpamezuy — BKIFOYAIOT UCTIONB30BaHUE OYKBEHHBIX MOJICKa-
30K JUIs 3aIIOMUHAHMS CTIIMCKOB BEILEH, SIBJISIFOTCS] HanOos1ee 3HAKOMBIMU JTOUIKOJIbHH-
kam. CokpaieHusi HauboJjee MOoJIe3HbI, KOrja mnepBble OYKBBI CIHCKa MOTYT HC-
MOJIb30BAThCS ISl CO3JJaHUsI BCETO CIIOBA. B pyrux ciyyasix COOTBETCTBYIOIIME
CJIOBa HE MOTYT OBITh JIETKO COCTABIIEHBI U3 MEPBHIX OYKB CJIOB, KOTOPBIE HYKHO
3alOMHUTH. B 3THX ciay4yasx MOXeT ObITh CO3/IaH aKpOCTHUX, B KOTOPOM IE€pBbIC
OyKBBI BOCCTaHABJIMBAIOTCS JJIS TIPEICTABICHUS CIIOB B MIPEIOKEHHUH.

B pabote ¢ nOmKOILHUKAMH Ba)KHO HMCIIOIB30BaTh MHTEPAKTHUBHBIE TEXHO-
J0ruu, 0053aTeNbHO C yUYETOM BO3pacTHBIX ocobeHHocTeil. CoBpeMeHHas cpena
JIOLIKOJIBHOTO 00pa30BaTEIbHOrO YUPEKICHHS BKIIOYAaeT UHTEPAKTUBHOE 000py-
JIOBaHME: UHTEPAKTUBHbBIE JOCKU, KOMIIBIOTEPHI, MyJIbTUMEANIHOE 000PYI0BAHNE,
aynno, BUJEOTeXHUKY. CleyeT NOI4epKHYTh, C OJHON CTOPOHBI, HHTEPAKTHUB-
HbI€ TEXHOJIOTUU CIIOCOOCTBYIOT MOBBIIICHUIO HHTEpEca JeTeil K MO3HaHUIO U 00-
pa3oBaTENbHON AESTeNbHOCTH, HO, C APYTOil CTOPOHBI, YPE3MEPHOE UX HCIOJIB30-
BaHUE CO BPEMEHEM 3aMeIJISIET MPOLecC caMopa3BUTus [7].

HNHTepakTUBHBIE TEXHOJIOTUU — B3aUMOIIO3HAHUE, KOTOPOE OCHOBAHO HA aK-
TUBHOM B3aUMOJICCTBUM C MIEAarorom [8].

Ocob6eHHo akTyanbHO 3T0 B ycioBusx peanuzauun ®I'OC J10. Meronnye-
CKM OOOCHOBAaHHAsi MHTErpaIMsl MHTEPAKTUBHBIX TexHonoruid B JIOY neiicTBu-
TEJIBHO CO3/1aeT LEJIOCTHOCTD IeIarorn4eckoil CUCTeMbI «peOeHOK — cpeaa — pe-
OCHOK» U BMECTE C TeM O00ECIIEUYMBACT YCIOBUS JIJIsl KAKJOTO peOeHKa B COOTBET-
CTBUU C €T0 MHIUBUAYAJIbHBIM PA3BUTHUEM M CIIOCOOCTBYET KOPPEKLMHU MPOoOsIeM
npu ux Hanuuuu [9]. [leTssiMm HpaBATCS UHTEPAKTUBHBIE pa3BuBaromue urpsl. Co-
3nanue B JIOY crenumanbHO 0OOpYAOBAaHHOTO MOMEIIEHHSI C ONPEAEICHHBIMHU
GbyHKIMAME pemraet ciaeayrommwe 3aaaaun [10]:

— CO3/1aHue IIEHTpa UTPOBON MOICPKKHU;

— UHJIMBUIYaJIbHOE WM TPYNIOBOE 00y4YeHHe JeTel ¢ MOMOIIbIO HHTEpaK-
TUBHBIX TEXHOJIOTHIA;

— COBPEMEHHBII METOMYECKUI KaOMHET JIJIsl IPOBEACHUSI MacTepP-KIacCoB,
WHTEPHET-CEMUHAPOB, COBELIaHHH MeJarornyeckoro KOJIJIeKTUBA.
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Ha 6a3e ucnonp3oBaHus COBPEMEHHBIX METOJAUYECKUX KAOMHETOB OpraHMU-
3yeTcsi aKTUBHBI OOMEH ONBITOM, B YACTHOCTH, MO HMCIIOJIB30BAHUIO MHEMOTEX-
HUKH, METOIMYECKUX HAXOJOK OTJETHHBIX BOCIHTATENCH M METOAWCTOB, YTO, 0€3-
YCJIOBHO, 00oraiaeT u paciupsieTr cojepixaHue o0pa3oBaTeIbHONU Cpeibl U 1M03-
BOJISIET OPraHU30BaTh JIEATEIBHOCT YBJIEKATEIILHO, OpUrHHANIBHO. [Ipu Takux ycio-
BUSIX Pa3BUBAIOTCS MHAMBHAyaJlbHbIE 00pa30BaTENbHBIE MOTPEOHOCTH JIOIIKOJIb-
HUKOB, UX Koppekuus [11].

3akao4yeHune. AKTUBHOE U yMeEJIO€ MCIOJb30BaHUE YUYHUTEIEM U BOCIUTA-
TEJIEM BO3MOKHOCTEN MHTEPAKTUBHBIX TEXHOJOIMH B NPAKTHUYECKOW JIESTEIBHO-
CTH, BKJIFOYast nH(opMaIuio u oOIieHrne, CTaHOBUTCS I peOeHKa OPUEHTHPOM B
MHUpE TEXHOJOTHH, (POpMHUPYET OCHOBY €ro MH(POPMAITMOHHON KYJIbTYphl JTUYHO-
CTH Y TIOMOTAET eMy MPEeo0JIeBaTh MpooIemMbl pa3BuTus [12]. MeToaucTs! 1 BocC-
MUTATEeNI Ha OCHOBE COOCTBEHHOM MPAKTUKU MOAUYEPKUBAIOT, YTO ITO 3HAUUTEIIh-
HO TIOBBIIIAET MHTEpEC JeTel K 00pa30BaTeIbHON NEATEIbHOCTH U YPOBEHB IO-
3HABATENBHBIX CIIOCOOHOCTEH. FIMEHHO MOATOMY MCTIONIB30BAaHUE WHTEPAKTHBHBIX
TEXHOJIOTHH B JIOMIKOJBHBIX OpPraHHU3aIMsAX IOMOTaeT CO3/1aBaTh HEOOXOIUMBbIE
YCIIOBHUSL JUISI Pa3BUTHI U CIHOCOOCTBYET M3MEHEHUIO TPAIUIIMOHHBIX CIIOCOOOB
OpraHU3alMy Pa3BUBAIOIICHCS MPOCTPAHCTBEHHOM MPEIMETHON CPEAbl C yUETOM
0COOCHHOCTEH BOCIIPHSITHSI COBPEMEHHOTO OKpY Karomiero mupa [13].

B crienmanbHBIX Hay4YHBIX UCCIIEIOBAHUSX OMUCHIBAETCS BIUSHUE O0yUeHUS
JIOIITKOJIBHUKOB C TIPOOJIEMaMu MaMSTH CaMOCTOSITEIbBHOMY HCIIOIh30BAaHUIO MHE-
MOHHMYECKUX cTparerui [ 14].

MOHO BBIICTTUTH CEMb OOIINUX ATATNIOB YYEOHBIX 3aHITHH C TONTKOTHHUKAMHU.

Otan 1. O3HaKOMUTH JAOMIKOJIBHUKOB C IEJIIMH O0YUYEHUs, TOBECTH J0 HUX
CMBICTT TPEHUHTA, HACKOJBKO 3TO UM OyneT moje3Ho. [IpuBecTu spkue mpuMepsl
TOT0, KaK 3T MPHUEMBbI, OCBOCHHBIE B MPOIIECCE TPEHUHTa, MOTYT MPUTOIUTHCS B
Pa3IUYHBIX CUTYAlUAX O0yUEHUSI.

Otan 2. JlaTh MHCTPYKITUHU 1O CTPATETUU U TIOJOKHUTEIBHBIM O0BSICHEHHUSIM
10 UCIOJIb30BAaHUIO CTPATETUH.

CocTaBuTh IUarpaMMBbl ¢ yKa3aHUEM MOIIArOBOTO CO3/IaHuUs CTPaTErHii:

1) onpenenuTh TEPMUH;

2) 03By4UTH OTpeiesIeHuE TePMUHA;

3) HaliTH KJIFOUYEBOE CJIOBO;

4) mpeAcTaBUTh, UTO OMpPEIETICHHUE JIeJIaeT YTO-TO C KIIFOUEBHIM CIIOBOM;

5) moyMaTh 00 ONpeIeieH|H, O TOM, YTO HAJI0 CIENaTh C KJIFOUYEBBIM CIIOBOM;

6) U3y4ath TO, YTO MPECTABIISIIH, I0KA HE 3aIIOMHUTCS ONpEelICHHUE.

Oran 3. [IpemioxuTs MOJIETH, BO BPEMsI KOTOPBIX MIPUMEPHI U MBICITUTEb-
HbI€ MPOLIECCHI MPOU3HOCATCS BCIYX.

Oran 4. O0ecnieyuTh AOMIKOIBHUKAM BO3MOKHOCTH MPAKTUKOBATHCS YCTHO
¢ 00s13aTeIFHOM KOPPEKTUPYIOIIEH 00paTHOM CBS3BIO.

Oran 5. OpraHu30BaTh HAIIPaBJIECHHYIO NIPAKTUKY C COOTBETCTBYIOIIUMHU OT-
3bIBAaMH KaK 00 MCIOJIb30BAaHUU CTPATETUH, TaK U 00 aTpuOyIIHH.

Ortan 6. [IpenocraButh 00001Iat0ITIE HHCTPYKIIMH, TPAKTHKY U OOpPaTHYIO
CBSI3b.

Otan 7. BKIIOYUTH TPEHUHT 110 TO3UTHBHOMY MOJKPEIUICHUIO U aTpUOyLUn
JUTS] BBITIOJTHEHUS 3aIaHUK U PABUIILHOTO 3alIOMUHAHUS MH(GOPMAITUH.
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CJICI[YGT CACIaTh BBIBOJ O TOM, YTO TAaKHUC NMPHUEMbl MHCMOTCXHUKH, KaK

MHEMOJIOPOKKH, MHEMOKBAJIpaThl, MHEMOTAOJHIIBI, CXEMATHUYECKOE MOJEIHPOBa-
HUE, CIIOCOOCTBYIOT 3()PPEKTUBHOMY Pa3BUTHIO PEUH, PEIIAIOT MHOTHE TTPOOIEMBI
Henopa3BuTus peuu [15].

Takum 00Opa3oM, akTyaipHasi MpodjieMa pa3BUTHSA KOMMYHHKATHBHBIX Ha-

BBIKOB B JIOIIKOJIBHOM BO3PacTe MOKET OBITh pellieHa Ha OCHOBE WCIOJIb30BAHUS
MHEMOTEXHUKH, YTO TaKkKe CIIOCOOCTBYET MOATOTOBKE JIETEH JOIIKOILHOTO BO3-
pacra K 00y4eHHIO B IIIKOJIC.

[10]

[11]

[12]

[13]
[14]

[15]
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Abstract. Problem and goal. Computer technologies are now widely used in applied
research aimed at obtaining new scientific knowledge. These studies used the method of com-
puter modeling and computing experiment, from which it is possible to study the properties of
remote or inaccessible objects, processes and phenomena of different nature. The above men-
tioned is directly related to teaching students applied mathematics in general, and, in particu-
lar, to teaching students of physical and mathematical training areas inverse and ill-posed
problems, which are the scientific direction of applied mathematics. It is obvious that in the pro-
cess of teaching students inverse and ill-posed problems, it is advisable to use computer tech-
nologies. However, the use of computer technology should be appropriate and correct.

Methodology. The process of finding solutions to inverse and ill-posed problems is usually
time-consuming, since such mathematical problems are non-linear in their formulation and may
have a non-unique and unstable solution. These circumstances pose a mathematical difficulty in
the proof of the theorems of existence, uniqueness and stability of solutions to inverse and ill-posed
problems. Computer technologies help to overcome mathematical difficulties associated with
routine transformations, analysis of information about solving such mathematical problems.

Results. Using computer technologies, students gain experience in mobile research of
various inverse and ill-posed problems, as well as in identifying the capabilities of computer
technologies in solving various applied mathematical problems, and develop ICT competence.

Conclusion. When using multimedia and computer technologies in the process of teaching
students inverse and ill-posed problems, didactic principles of teaching are implemented,
which allow students to acquire deep scientific knowledge on inverse and ill-posed problems,
and develop their information culture.
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MeToauka oOy4eHuns CTYAEeHTOB
0oOpaTHbIM U HEKOPPEKTHbLIM 3apa4am
B ycnosusax nipopmatusauum oopazoBaHuns

B.C. Kopuuios

MockoBCKHIi TOPOJICKON TIEAArOTHYECKUN YHUBEPCUTET
Poccuiickas @edepayus, 127521, Mocksa, yn. [llepememvesckas, 29

AnHoTauus. [Ipoorema u yenp. KOMIBIOTEPHBIC TEXHOJIOTHH CETOHS MHUPOKO HCIIONb-
3YIOTCSl B TIPUKIIAJIHBIX MCCIIEIOBAHMIX, HATIPABICHHBIX HA MOJYYCHHE HOBBIX HAYYHBIX 3HA-
HUIl. B HUX IpUMEHSETCSI METOJ] KOMIIBIOTEPHOT'O MOACITHUPOBAHHS U BBIYMCIUTEIBHOTO JKC-
TIEPUMEHTA, C TIOMOIIHI0 KOTOPOTO BO3MOXXHO M3YYHTh CBOMCTBA TPYIHOJOCTYITHBIX WA He-
JIOCTYITHBIX YEJIOBEKY OOBEKTOB, TIPOIIECCCOB U SBJCHUN Pa3IMYHOM MPHUPOILL. ITO UMEET HEIo-
CpPEICTBEHHOE OTHOLICHHE K OOYUEHHUIO CTYAEHTOB MPHUKJIAIHON MaTeMaTHKe B LIEJIOM U K 00yde-
HHIO CTY/ICHTOB (PU3MKO-MATEMaTHYECKUX HAIPaBJICHUI TIOATOTOBKM OOPaTHBIM M HEKOPPEKTHBIM
3a/1adyaM, KOTOPBIE SIBIISIOTCS HAYYHBIM HAIPaBIICHUEM TMPUKIAJHON MaTEeMaTHKH, B YaCTHO-
cti. O4eBUIHO, YTO B mpoliecce 00ydeHHUs CTyIeHTOB OOpaTHBIM U HEKOPPEKTHBIM 3a/1adaM
1eJ1Ieco00pa3HO MPUBIIEKATh KOMITBIOTEPHBIE TEXHOJIOTUU. BMecTe ¢ TeM WX HMCIOJb30BaHHE
JIOJDKHO OBITh YMECTHBIM M KOPPEKTHBIM.

Memooonoeus. Tlponecc movcka pereHns: 00paTHBIX ¥ HEKOPPEKTHBIX 33124, KaK TPaBH-
JI0, TPYIOEMOK, TaK KaK TaKHe MaTeMaTHYeCKHe 3aJlaud 1O CBOMM IOCTAHOBKaM SIBIISFOTCS
HEJIMHEHHBIMU U MOTYT UMETh HECIMHCTBEHHOE M HEYCTOMYMBOE pEelIeHUE. DTH 00CTOSATEIb-
CTBa CO3/IAI0T MaTEeMAaTHYECKHE TPYIHOCTH B JIOKA3aTEILCTBE TEOPEM CYILIECTBOBAHUS, €MH-
CTBEHHOCTH M YCTOWYHBOCTH PEIICHHWH OOpAaTHBIX W HEKOPPEKTHBIX 3a1ady. KOMIbIOTEpHBIC
TEXHOJIOTUW MOMOTAIOT MPEOJIOJIETh MaTeMaTUYeCKUe TPYIHOCTH, CBSI3aHHBIE C PYTHHHBIMH
MpeoOpa3oBaHUSIMU U aHATIM30M UH(POPMAIIMHU O PEIICHUH MOA00HBIX 3a/ay.

Pezynomamut. TlpuMeHsisi KOMIBIOTEPHBIE TEXHOJIOTHH, CTYIEHTHI IPHUOOPETAIOT OTBIT
MOOHMJIBHOTO HCCIICZIOBaHUS Pa3HOOOPA3HBIX OOpPATHBIX M HEKOPPEKTHBIX 3ajiad, BBISIBICHUS
BO3MOYXHOCTEH KOMITBIOTEPHBIX TEXHOJOTHH MIPH PEIICHUH PA3IMIHBIX MPUKIIATHBIX MaTeMa-
TUYECKUX 3aj1a4, pa3BuBatoT UK T-KoMIIEeTEHTHOCTb.

3axnrouenue. Tlpyu UCTIONB30BAaHUH MYJIBTHMEIUHHBIX U KOMIBIOTEPHBIX TEXHOJIOTHMA
B IpOILIECcCe MPETOaBaHusl CTYJCHTaM OOPATHBIX M HEKOPPEKTHBIX 33/1a4 PCATU3YIOTCS TUIAKTH-
YecKue MPHUHIUIBI 00y4eHHs, KOTOPbIE IO3BOJISIOT YUAILMMCS IPUOOPECTH TIyOOKHE HayYHbIE
3HaHUSI IO OOPATHBIM M HEKOPPEKTHBIM 3aj[adaM, pa3BUTh CBOIO MH(OOPMAIIMOHHYIO KYIbTYPY.

KaioueBsble ciioBa: o0ydeHne oOpaTHBIM M HEKOPPEKTHBIM 3a7adaM, KOMIIBIOTEPHEIE
TEXHOJOTUH, HHpOpMaTH3aIHsI 00pa30BaHUs, CTYACHT

Hctopus craTbu: noctynmia B pegakuuio: 20 mas 2020 r., mpuHsTa K MyOIHKAIIN:
22 nrons 2020 1.

Hdns uurupoBanmsi: Kornilov V.S. Methods of teaching inverse and incorrect prob-
lems to students in the context of informatization of education // Becthux Poccuiickoro yHu-
Bepcutera ApyxObl HaponoB. Cepust: MHdopmarnzamus obpazoBanus. 2020. T. 17. Ne 4.
C. 315-322. http://dx.doi.org/10.22363/2312-8631-2020-17-4-315-322

Problem statement. Today, in higher education institutions in the physical
and mathematical fields of training, students need to master a large amount of fun-
damental scientific knowledge and professional competencies necessary for suc-
cessful work as researchers. At the same time, unfortunately, there is not enough
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time for learning such a large amount of scientific knowledge. The use of multi-
media and computer technologies in the educational process is one of the ways of
existing contradictions in the system of higher education.

Currently, in higher education in the physical and mathematical areas of
training, students are taught such academic disciplines as “Computer modeling”,
“Information technology in mathematics” and other academic disciplines, as well
as various elective courses that contain computer technology.

Having mastered such academic disciplines, students understand the role of
computer technologies in conducting applied scientific research, understand the role
of computer modeling methodology and computational experiment in studying
the world around them.

The teacher's use of multimedia and computer technologies in lectures on
inverse and ill-posed problems [1-9] allows implementing a visual demonstration
method of teaching [10]. Students can observe the interactive whiteboard demon-
stration stages of the study of inverse and ill-posed problems given theorems on
existence, uniqueness and stability of solution of inverse and ill-posed problems,
the numerical solution of such problems. The use of computer technologies allows
students to independently implement their research and cognitive activities in la-
boratory classes, and develop their ICT competence.

Specialists understand ICT competence as a complex concept that characterizes
the way of human life in the modern information society and includes the purpose-
ful effective use of information and telecommunications technologies in their pro-
fessional and daily activities. Many specialists use the concept of ICT competence
in their work on informatization of education. The works of T.A. Boronenko,
N.V. Buzhinskaya, V.F. Burmakina, V.V. Grinshkun, S.S. Kartseva, M.P. Lapchik,
O.N. Novikova, L.B. Senkevich, V.S. Fedotova, E.K. Henner, and other authors
are devoted to methodological aspects of ICT competence development [11; 12].

Method of research. In the process of learning inverse and ill-posed prob-
lems, students get acquainted with modern achievements in the theory and prac-
tice of inverse and ill-posed problems, learn the methodology and approaches to
their research [1-9]. In addition, students learn conceptual and mathematical in-
formation from applied and computational mathematics, mathematical methods
for solving various inverse and ill-posed problems [13—15]. During the training
sessions, students study model statements of inverse and ill-posed problems, applying
the scheme of their research, acquire skills to prove theorems of existence, unique-
ness, and stability of solutions to inverse and ill-posed problems, and gain experience
in applying approximate methods for solving them using computer technologies.

Numerical methods in such cases are a mobile and effective method for studying
such inverse and ill-posed problems. These numerical methods include the Newton —
Kantorovich method, the linearization method, optimization methods, finite diffe-
rence methods, etc. The research of A.S. Alekseev, Yu.E. Anikonov, V.I. Arnold,
P.N. Vabishevich, A.V. Goncharsky, V.I. Dmitriev, S.I. Kabanikhin, M.M. La-
vrentiev, Yu.P. Petrov, V.G. Romanov, A.A. Samarsky, V.S. Sizikov, A.M. Che-
repashchuk, A.G. Tolstoy, A.G. Yagoda and other scientists made a great contri-
bution to the development of numerical methods for solving inverse and ill-posed
problems [2; 7-9].
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Computer technologies implement analytical and numerical methods for
solving differential equations, integral equations, optimization and probability
problems, and other mathematical problems, as well as visualization of their solu-
tions. Using such computer technologies, students become aware of their role in
mobile research of inverse and incorrect problems, and acquire the skills to cor-
rectly select certain computer technologies for the study of a specific inverse or
ill-posed problem.

Much attention is paid to the development of computational algorithms for
finding approximate solutions to inverse and ill-posed problems. This circum-
stance explains the non-linearity of mathematical models of inverse and ill-posed
problems.

Results and discussions. When teaching inverse and ill-posed problems in
practical classes, students, using methods of computational mathematics, master
such important mathematical concepts as finite differences, difference scheme,
difference analog of a mathematical problem, grid function, interpolation of grid
functions, convergence of a computational algorithm, stability of a computational
algorithm, approximation error, computational error, and other concepts of com-
putational mathematics.

Students develop the skills to apply knowledge from the theory of difference
schemes and methods of computational mathematics, which they were previously
taught in various physical and mathematical disciplines, when solving educational
inverse and ill-posed problems.

When teaching students inverse and ill-posed problems in the context of in-
formatization of education, much attention is paid to mathematical modeling and
computational experiment. In world practice, the method of mathematical modeling
and computational experiment is widely used in research of the surrounding world, its
various processes and phenomena. And with the development of modern computer
technologies that allow mobile research of various mathematical models, the method
of mathematical modeling and computational experiment has become one of the most
effective tools for understanding the surrounding reality.

The method of mathematical modeling and computational experiment is widely
used in the theory of inverse and ill-posed problems. When teaching students
the theory and practice of inverse and ill-posed problems, much attention is paid
to the basics of mathematical modeling and computational experiment. This allows
students to develop new scientific knowledge in mathematical modeling and com-
putational experiment, which they had not studied before and could learn by at-
tending classes in special mathematical disciplines.

When teaching students reverse and incorrect tasks, a certain contribution is
made to the formation of their ecological culture.

In the course of such training, students are introduced to the concepts of hu-
manitarization and its main provisions. Students in practical classes learn to inde-
pendently analyze the obtained solutions to inverse and ill-posed problems, for-
mulate logical conclusions about the environmental state of the environment. This
can be, for example, an air space, a terrestrial environment, or a water environ-
ment. In addition, students are taught to independently apply the numerical results
obtained for solving inverse and ill-posed problems in the humanitarian analysis
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of applied research. Students are also taught to analyze new information about
the process or phenomenon being studied, study its properties, and comprehend
the humanitarian value of this information.

Such practical exercises can be carried out by conducting humanitarian-
oriented training sessions on inverse and incorrect tasks. Of course, before they are
held, it is necessary to conduct a mathematical and didactic analysis of the content
of the educational material that is planned to be introduced to students. It is also
necessary to develop a system of inverse and ill-posed problems, the solution of
which is planned to be assigned to students in the classroom. Obviously, you need
to think through and formulate educational goals that the teacher should imple-
ment when conducting such classes on inverse and incorrect tasks.

In these classes, students will get acquainted with the problem of humanita-
rization of applied mathematics education, with the problem of moral responsibi-
lity to society for the consequences of practical implementation of applied re-
search, which requires humanitarian analysis with the participation of humanitari-
ans [7; 16—18]).

The development of students' ICT competence as a result of learning inverse
and ill-posed problems is ensured by how successfully pedagogical technologies
will be implemented in practice, including:

1) attracting such specialists in the field of inverse and incorrect problems
who have experience in using computer technologies in the study of inverse and
incorrect problems;

2) conducting lectures and practical classes on inverse and ill-posed prob-
lems using modern multimedia and computer technologies;

3) the implementation of didactic principles of training inverse and ill-posed
problems with use of electronic means of learning support;

4) attracting students to complete semester assignments, term papers, and
final qualifying works in the field of inverse and ill-posed problems that would use
computer technology.

Conclusion. Using fundamental knowledge on inverse and ill-posed prob-
lems, skills and abilities to independently apply computer technologies in the re-
search of inverse and ill-posed problems, students develop professional compe-
tencies, including ICT competencies. ICT competencies will help such students in
their future professional activities, which use the methods of applied mathematics
to study the world around them, to successfully choose and use effective computer
technologies. It is obvious that a student with ICT competence in his future pro-
fessional activity as a researcher is able to successfully solve complex applied
problems from different subject areas independently using modern information
technologies.

Having mastered deep knowledge of inverse and ill-posed problems, having
formed a humanitarian culture, students can be successful specialists in their re-
search activities, realizing and understanding the meaning of the humane relation-
ship of the applied activity itself with the surrounding world, nature and society,
and the need to apply environmental technologies in applied research.
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MHCTPYMEHTbI AUCTAHLMOHHOIO U 3JIEKTPOHHOro o0y4yeHus
B coo0OLlecTBax y4almxcs U ne[aroros:
cocTaB, 0COGEHHOCTN UCMNOJIb30BaHUSA U NpeanoYTeHus

A.H. Ceprees

Bonrorpanckuii rocyaapcTBeHHBIH COLUANBHO-TIEAArOTHYeCKUNA YHUBEPCUTET
Poccuiickas @edepayus, 400066, Borneoepad, np-km umenu B.U. Jlenuna, 27

AnHoTtaums. [Ipobrema u yenv. B craThbe onuchIBaeTCs MpodiieMa UCTIONb30BaHUs UH-
CTPYMEHTOB DIIEKTPOHHOTO M JUCTAHIIMOHHOTO 00yYeHUs B COOOIIECTBAX yJalluxcs U Teja-
roroB. AKTyaJIbHOCTh PEUICHUS TOH NMPOOJIEMBI OIpenersieTcs HeOOXOANMOCTBIO Pa3BUTHS
unpoBoil 06pa3zoBaTeIbHOM Cpeibl, KOTOpast B OOJIbILEH UM MEHBIIEH CTETIEHU MOXKET ObITh
OpPUEHTHPOBaHA Ha AJICKTPOHHOE M JIUCTAHIIMOHHOE oO0yueHue. LlensiMu rcciaenoBanus CTann
BBISIBIICHHE CTEIICHH BOCTPEOOBAHHOCTH MHCTPYMEHTOB IHCTAHIIMOHHOTO ¥ 3JICKTPOHHOTO 00y-
YeHHs1 B COOOIECTBAX YYAIIUXCs U IIEJaroroB, a TAKXKe YCTAaHOBJICHHE 0COOCHHOCTEH MpuMe-
HEHHUSI MTpeJIaraeMbIX HHCTPYMEHTOB B YCIIOBUSAX UX COBMECTHOTO HCIIOJb30BaHHMS.

Memodonozus. B xome uccnenoBanus ObUTa MPOaHATN3NPOBAHA EATENFHOCTD YUAIHXCS
U TeJaroroB 00pa3oBaTENFHOrO MopTana Bonrorpaackoro rocyJapcTBEHHOTO COIHUANBHO-
negarorudeckoro ynusepcutera B 2019-2020 yue6HoM rogy. B mpornecce ananuza ¢pukcupo-
BaJIHCh (DAKTHl U MHTCHCHUBHOCTH HCIOJH30BAHHS MHCTPYMEHTOB AWCTAHIIMOHHOTO (JIMYHAS
MepenrcKa, pa3MenieHue COOOMEHN B My OINYHOM IPOCTPAHCTBE, MPEAOCTABICHHE BBIOJ-
HEHHBIX y4eOHBIX 3a/IlaHUi TPEroJaBaTeN0) U IEKTPOHHOTO (MyOIUKaLsl JOKYMEHTOB, pa3pa-
00TKa CTpaHMI] TEKTPOHHBIX KypPCOB, BBINIOJHEHNE YUSOHBIX 33JJaHUii C aBTOMPOBEPKOIT) 00y4e-
Hus. Ha ocHOBe MmosyyeHHBIX JaHHBIX ObUIM ONpezeNeHbl MPEINOYTeHUs B MCIOJIb30BaHUI
WHCTPYMEHTOB 3JIEKTPOHHOTO W JWUCTAHLIMOHHOTO OOYy4eHHUsl 00YyYarolMMUCS U TearoramM,
a TaKke 0COOEHHOCTH COBMECTHOT'O UCIIOb30BAHUS HHCTPYMEHTOB.

Pezynomamui. 1IpoBeneHHOE UCCIENOBAHUE MTOKA3AJI0, YTO CYLIECTBYET IIMPOKHUI CIIEKTP
HWHCTPYMEHTOB, HalleJICHHBIX Ha peall3alliio TEXHOJIOTUH KaK JUCTAHIIMOHHOTO, TaK U 3JeK-
TPOHHOTO 00yueHUsI B coobmiecTBax MHTepHeTa. HCTpYMEHTHI SBISIOTCS B TOCTATOYHOM CTe-
TIeHN HEe3aBUCHMBIMHU JPYT OT JIPyTa, YTO TO3BOJISET BRICTPANBATh Pa3HBIE CTpaTernu o0yde-
HUs, B OOJIBIICH WITM MEHBIICH CTENICHH OPUCHTUPOBAHHBIC HA DJIEKTPOHHOE M JUCTAHIIMOH-
Hoe oOydeHue. MHCTpyMEHTHI TUCTaHIIMOHHOTO 00y4YeHHs 1Mo OxBaTy Oosiee BOCTpeOOBaHBI,
HO 00JIee WHTEHCHBHO WCIONB3YIOTCS WHCTPYMEHTHI AIIEKTPOHHOTO 00ydeHus. CyIiecTByer
3HaYUTeJbHas pa3HULA B TOM, KaK HNPUMEHSIOT MHCTPYMEHTHI Ielaroru u oOyyaroluecs.

© Ceprees A.H., 2020
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[Ipn sTOM 3HAUMTENBHAS YAacTh MOJIB30BAaTENel COBMEINACT pa3HBIE CTPATETHH OOYyJeHUs,
BBICTYIIAeT B POJIM KaK MeAarora, TaKk 1 00y4aronierocs.

3axnouenue. IlonyueHHbIC JaHHBIE TO3BOJISAIOT JIYIle IOHATH IPOIECCHI, CBSI3aHHBIE C
peanmzanuei obydeHus B coodmecTBax cetd MuaTtepret. [lonnManme xapakTepa STHX Hporiec-
COB, BOBMOKHBIX CTPATETHi M IPEANOYTCHIH ITOBEICHUS ITEAaroroB U 00y4aeMbIX B UPPO-
BOI 00pa3oBaTeIbHOM cpelie COCOOHO MOCIYXUTh OCHOBOH JanbHeiIel pa3paboTku U co-
BEPIICHCTBOBAHMS CETEBBIX MHCTPYMEHTOB YUEOHOTO Ha3HAYCHUS, a TAKKE IEAArOrMIeCKUX
TEXHOJOTHH, COCTABILIOIINX OCHOBY pealn3anin yIeOHOH NesITeNbHOCTH B ceTH MHTEepHeT.

KimoueBble cjioBa: nudposas oopaszoBarebHas cpefia, CeTeBoe 00pa3oBaTebLHOE CO-
00111eCcTBO, AIEKTPOHHOE 00yUYeHHE, TUCTAaHIIMOHHOE 00y4eHue, IHTepHeT

BaarogapuocTu u puHaHcHpoBaHue. VccienoBanue BBIOIHEHO MPU (PMHAHCOBOM TIOJI-
nepxxke PODU B pamkax HayuHoro mpoekta Ne 19-29-14064 «TeopeTnko-MeTom0I0rnuecKue
OCHOBBI M TEXHOJIOTHYECKOE 00CCTICUEHNE PeaTn3aIii 00pa30BaATENbHOM JICITEIFHOCTH B OHJIAMH-
COOOIIECTBAX yUAIIUXCS IIKOID.

Hcropus cratbu: nocTynwia B pegakiuo: 19 asrycra 2020 r.; npuHsATa K myOnuka-
un: 10 centsopst 2020 T.

Jas uutupoBanusi: Cepeeeg A.H. IHCTpyMEHTBI AUCTAHIIMOHHOTO U 3JIEKTPOHHOTO 00Y-
YeHUsI B COOOIECTBAX yUAIIMXCS U MEeJaroroB: COCTaB, OCOOCHHOCTH UCIIOIL30BAHMS U MPE/I-
nouteHus // BectHuk Poccuiickoro yHuBepcurera npyx0sl HapoaoB. Cepusi: Madopmartusa-
s oopazoBanust. 2020. T. 17. Ne 4. C. 323-336. http://dx.doi.org/10.22363/2312-8631-2020-
17-4-323-336

Tools for distance learning and e-learning
in communities of students and teachers:
composition, usage and preferences

Alexey N. Sergeev

Volgograd State Social and Pedagogical University
27 Imeni V1. Lenina Ave, Volgograd, 400066, Russian Federation

Abstract. Problem and purpose. The article describes the issue of using e-learning and
distance learning tools in the communities of students and teachers. The urgency of solving
this issue is determined by the need to develop the digital educational environment that can be
more or less focused on e-learning and distance learning. The goals of the research were to
identify the degree of demand for distance and e-learning tools in the communities of students
and teachers, as well as to establish the features of using the proposed tools in the conditions
of their joint use.

Methodology. In the course of the research the activities of students and teachers of
the educational portal of the Volgograd State Social and Pedagogical University in the acade-
mic year 2019-2020 were studied. The analysis presented the records of the facts and intensi-
ty of using distance (personal correspondence, posting the messages in the public space, pre-
senting the tasks to the teacher) and e-learning (publishing the documents, developing e-course
pages, doing self-check training tasks) tools. Based on the research results, teachers and stu-
dents’ preferences in using e-learning and distance learning tools were determined, as well as
features of joint use of tools.

Results. The research has shown that there is a wide range of tools aimed at implementing
both distance and e-learning technologies in Internet communities. The tools are quite inde-
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pendent from each other, which allows to build different learning strategies, more or less fo-
cused on e-learning and distance learning. Distance learning tools are in greater demand in
terms of coverage, but e-learning tools are used more intensively. There is a significant diffe-
rence in the ways the tools are used by teachers and students. At the same time, a considerable
number of users combine different learning strategies, acting both as a teacher and a student.

Conclusion. The data obtained in the research allow better understanding of the processes
associated with the implementation of teaching in the Internet communities. Understanding
the nature of these processes, possible strategies and behaviour preferences of teachers and
students in the digital educational environment can become a basis for further development
and improvement of online educational tools, as well as pedagogical technologies that are
the basis for implementing educational activities on the Internet.

Keywords: digital educational environment, online educational community, e-learning,
distance learning, the Internet

Acknowledgements and Funding. The research was carried out with the financial sup-
port of the RFBR in the framework of the scientific project No. 19-29-14064 “Theoretical and
methodological foundations and technological support for the implementation of educational
activities in online communities of school students”.

Article history: received: 19 August 2020; accepted: 10 September 2020.

For citation: Sergeev AN. Tools for distance learning and e-learning in communities
of students and teachers: composition, usage and preferences. RUDN Journal of Informatiza-
tion in Education. 2020;17(4):323-336. (In Russ.) http://dx.doi.org/10.22363/2312-8631-2020-
17-4-323-336

IMocTranoBka npodsaeMsl. Pazsurie nHPOPMAIMOHHBIX TEXHOJIOTHI TIPHBOIAT
K PAcUIMPEHHIO MPAKTUKH UX MCIHOJIb30BAHUS BO BceX cdepax *KU3HU U mpodec-
CHOHAJIBHOMW JIeSTETFHOCTH YeoBeka. He siBisiercs: nckimroueHuem cdepa odpaso-
BaHMs, TJie UHPOPMAIMOHHbBIE TEXHOJIOTUH 00ECTIeunBaloT co3aHue 1uppoBoit 00-
pa3oBaTeNbHOM Cpe/bl, KOTOpas Ha HOBBIX OCHOBAaHUSX CO3IAET YCIOBHS IMPEIb-
SBJICHHUSI O0YYaroIUMCsl y4eOHbIX MaTepualioB, OPraHU3alMM KOHTPOJIL 00pazo-
BaTENIbHBIX PE3yJIbTATOB, B3aMMOACHUCTBHS BCEX YYaCTHHKOB ITpoIiecca 00yUeHHUSI.

KiroueByto posb B OpraHu3aliy JesITeNbHOCTH HU(pPOBOi 00pazoBaTeIbHON
cpenbl UrpatoT HHPOPMALMOHHBIE CHCTEMBI, TIPEIHA3HAYCHHBIC [T PEIICHHs pa3-
JUYHBIX 33a4 oOpa3oBaTeibHOro npouecca [1]. B HacTosiee Bpemst 3TH cucTe-
MBI OPHEHTHPOBAHBI, KaK NMPaBMIIo, Ha padoTy B MHTEpHETE, U CO3/AI0TCs B BHJIE
oOpa3oBaTenbHbIX BeO-mnardopm [2—6]. Takue miardopmbl NMO3BOISAIOT BECTH
pa3paboTKy TpeOyeMbIX 00pa30BaTEeILHBIX PECYPCOB, a TAKXKE OCYIIECTBIISITh 00yUe-
HUE B COOTBETCTBUU C TPEOOBAHUSAMHU U BO3HUKAIOIIUMHU 3aa4aMHu.

Be6-mmardopmbl B 0osbIeii WM B MEHBIEH CTENIEHH MOTYT OBITh OpHEH-
TUPOBAHbI Ha MOAAEPKKY TEXHOJOTHI KaK TUCTAHIIMOHHOTO, TaK U DJIEKTPOHHOTO
oOyuenust [7-10]. B mepBoM ciydae gemaercsi aklleHT Ha 0OECTICUeHHE B3anMO-
NeCTBUS megarora U o0y4aroumxcs, HaXoAsIIUXCsl Ha PacCTOSIHUM (SIPKUil pu-
Mep — cucrema Zoom). Bo BTOpoM citydae — Ha pean3anuio rnpomecca 00ydeHus
C MCIOJIb30BaHUEM 00pa30BaTENIbHBIX PECYPCOB, Pa3MEIIEHHbIX B 3JIEKTPOHHOM cpe-
ne (B KadecTBe MpHUMEpa MOXKHO yKazaTh 00pa30BaTelbHBIC CAHTHI, OCHOBAaHHBIE
Ha cucteme Moodle).

BwMmecre ¢ TeM TEXHOJIOTMM MHTEPHET-00Y4YEHHsT 00ECTIEeUNBAIOT BO3ZMOKHOCTH
COBMEIIECHUsI 000MX U3 yKa3aHHbIX 10AX0/J0B. Hanbonee nosHo 310 peanusyercs
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B 00pa30BaTeNbHBIX Cpeax, OCHOBAaHHBIX Ha IJIaT(OopMax COLMAITBHBIX CETEH, SB-
JISTFONTUXCST OCHOBOM JIEATEIHHOCTH 00pa30BaTeNIbHBIX OHIaiH-cooOmecTs [11-13].
Takue mmaTgopmbl 00eCIIEUNBAIOT pealu3aliio BechMa TMOKUX CTpaTeruil pea-
au3anuy 00pa30BaTENbHOTO MPOIecca, OPUEHTUPOBAHHBIX Ha TEXHOJOTMH KakK JU-
CTaHIIMOHHOTO, TaK M JEKTPOHHOTo o0yueHus [14; 15]. B 310if cBs3u BO3HUKaET
npobyemMa onpezeneH sl CTeNeHd BOCTPeOOBAaHHOCTH MHCTPYMEHTOB JUCTaHIMOH-
HOTO ¥ 3JIEKTPOHHOTO O0YUYEHHS B COIIMATIBLHBIX 00pa30BaTENbHBIX CETSX, a TAKKE
B3aMMOCBSI3U U B3aUMOJIOTIONHAEMOCTH 3TUX MHCTPYMEHTOB JJISl IOCTPOEHUS MPo-
recca o0y4yeHus: B HanboJiee HeJOoCTHOH (opme.

Taxum 00pazom, 11 UCCIe0BAHUS — BBISIBUTH CTETIEHb BOCTPEOOBAHHOCTH
WHCTPYMEHTOB JUCTAHIIMOHHOTO U 3JIEKTPOHHOTO OO0Y4YeHHs, IPEACTABICHHBIX B
COIMATILHOM 00Pa30BaTEIHLHOM CETH KakK IIaT(hOpMe CETEBBIX COOOIIECTB yYalluX-
Csl M TIeZIaroroB, a TAaKXKe YCTaHOBUTh OCOOEHHOCTH MCIOJIb30BaHUs MpearaeMbIxX
WHCTPYMEHTOB, OOYCJIOBJIEHHbIE HAJIMYUEM APYTUX HHCTPYMEHTOB COIMAIbHOM
00pa3oBaTeNbHOM CeTH.

MeToabl uccaeaoBanus. /s JOCTIKEHYS TTOCTABICHHBIX IIEJIEH B XOJE HC-
clieoBaHusl ObUIa MPOAHATM3UPOBAHA JIEITENILHOCTh MOJIb30BaTeeld 00pazoBaTesb-
HOTO nopTasa Boirorpaackoro rocy1apcTBEHHOTO COLMAIBLHO-TIEIarOrMYeCKOro YHH-
BepcureTa. J[aHHBIN MOpTAall MPeCTaBIIseT COOON COIMATIBHYI0 00pa30BaTEIbHYIO
CETh, YYACTHUKAMHU KOTOPOM SIBJISIFOTCS 00ydaroluecs U MeJaroru Bys3a, yuariue-
cst mkon u yuutens [16]. Ha moprane peann3oBaH MOJHBIN HAOOP HHCTPYMEHTOB
m1aThopM COIHANBHBIX ceTel (popMUpOBaHWE JTUYHBIX CTPAHUIl, HHCTPYMEHTHI
YCTaHOBKH JPY’KECKHUX CBSA3€H, JIMUHAs Mepenucka, myOInKalus cTaTycoB, opra-
HU3alus paboT B rpymmax M Jp.), a TaKKe ClelUaTU3UPOBaHHBIE HHCTPYMEHTBI
o0pa3oBaTenpHOro npotecca (miardgopma peanu3anuy EKTPOHHBIX KYypCOB, CHU-
cTeMa TeCTHPOBAaHMs 3HAHWN, WHCTPYMEHTHI MOATOTOBKH, MPOBEPKU U OLIEHKU
OTYETOB 110 YYeOHBIM 33aHUSAM H Ip.).

[TpoBeneHHOE HccaeI0BaHUE Kacajaoch JEATENbHOCTH MOJb30BaTeNeH mop-
tana B 2019-2020 yuebnom romay. B mpomecce ananuza GUKCHPOBAIUCH CIIETYO-
1IMe TMoKa3aTeNd, XapaKTepusyrolme (akTbl U UHTEHCUBHOCTH HCIIOIb30BAHUS
MHCTPYMEHTOB COLIMAIbHOM 00pa30BaTEIbHOM CETH:

1) MHCTPYMEHTHI TUCTAHIIMOHHOTO OOYYCHHUSI:

— KOJIMYECTBO MUCEM, OTIIPABIICHHBIX U MOJYYCHHBIX B CUCTEME JIMYHOH Tie-
PENUCKU;

— COOOIIEeHUH, OCTaBJICHHBIX B MyOJINYHOM MPOCTPAHCTBE COLMATIBHON 00-
pa3oBaTeNbHON ceTH (KOMMEHTApHH, CTaTyChl, COOOIIEeHHsI 0JI0TOB U (HOPYMOB;

— OTYETHBIX 3aJIJaHHi, BBICTAHHBIX JUUIsl IPOBEPKH JIMYHO MPETIOIaBATEIIO;

2) UHCTPYMEHTHI AJICKTPOHHOTO O0yUCHHUS:

— KOJIMYECTBO JOKYMEHTOB, OIyOJMKOBAHHBIX B MANKaX HA JIUYHBIX CTPAHU-
11ax ¥ B COOOIIECTBAX COUAILHON 00pa30BaTeIbHOMN CETH;

— y4eOHBIX CTpaHHII, OITyOJIMKOBAHHBIX B COOOIIECTBAX U AIEKTPOHHBIX Kyp-
cax COIMaIbHON 00pa30BaTeIbHOM CETH;

— OTYETHBIX 3a/IaHHIA, BHIIOJTHEHHBIX B pacueTe Ha aBTOMAaTH3UPOBAHHYIO TPO-
BEPKY CUCTEMOI KOHTPOJISl 3HaHUM cOLMaIbHON 00pa30oBaTeIbHOM CETH.

Pe3yabTatel u ob6cyskaenne. O0pazoBarenbHbIi opTan Bonarorpaackoro ro-
CYJIapCTBEHHOT'O COLIMATIBLHO-TIEAArornieckoro ynusepcurera coznan B 2011 roxmy.
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C MoOMeHTa co3/1aHusl aKTUBHBIMM I10JIb30BaTEISIMU nopTrajna cranu 14 605 gemno-
BeK. B Teuenue ananmusupyemoro nepuoaa (2019—2020 y4ueOHbIN T011) TOPTATIOM
MOJIB30BaANUCH 6955 yenoBek, u3 KOTOpbIX 3418 uenoBek ObUIM 3apETHCTPUPOBA-
HbI HEMOCPEACTBEHHO B 3TO BpeMs. [IpuMepHO MONOBHHY aKTUBHBIX MOJIb30BaTE-
Jei, TakuM 00pa3oM, COCTABJISUTH MOJIb30BaTeTU-HOBUYKH (49,14 %), a BTOpyIO
nosioBuHy (50,86 %) — MOIB30BATENN CO CTAXKEM.

Cpemu HHCTPYMEHTOB JUCTAHIIMOHHOTO 00y4eHHs Hanbosee BOCTpeOOBAaHHBIMU
OKa3aJIMCh CUCTEMA JIMYHOM MEpeNMCcKU 1 MHCTPYMEHTHI IPEIOCTaBIICH s TIPETofiaBa-
TEJII0 OTYETOB MO BBIMOJIHEHHBIM 3aiaHusiM. Mimu Bocnionb3oBanuck 3346 (48,11 %)
u 3527 (50,71 %) nonb3oBareneit moprana cOOTBETCTBEHHO. Kaxkplii 10JIb30BaTENb,
OOpaTUBIIMNCS K JaHHBIM MHCTPYMEHTaM, OTIPABUJI M MOIYYHJ TPUMEPHO IO
10 TUYHBIX COOOIICHMH, a TAK)Ke OTIPaBUII MPUMEPHO 15 0TUETOB.

CymiecTBeHHO MeHee BOCTPEOOBAaHHBIMHU OKa3aJIMCh HHCTPYMEHTHI pa3Merie-
HUS COOOIIEHUH B ITyOJIMYHOM MTPOCTPAHCTBE CONMAIbHOM ceTn. HecMoTpst Ha 60I1b-
1oe pazHooOpa3nue TaKuX MHCTPYMEHTOB (ITyOJIMKAIMS CTaTyCOB Ha JIMYHBIX CTPaHH-
1aXx ¥ B TPyIIIax, 3alKcH 0JIOroB, KOMMEHTapu# (JOPYMOB, OJIOTOB M 3aIMCEH JICHThI
AKTHBHOCTH), BO3MOYKHOCTSMHU PabOThl C HUIMU BOCHOJIB30BATUCH JIUIIb 1074 mosb-
3oBarens (15,44 %), kaxaplii U3 KOTOPBIX OMyOJIMKOBaJI MPUMEPHO 6,5 myOnud-
HBIX 3anuceidl. Yalie Bcero moib30BaTeNy OCTABISUIM CTATyChl HA CBOUX CTpPaHU-
1ax u B rpynmnax (483 denoek), a Takxke coodmieHust B popymax (497 yenosex).
Pesxe Bcero mosb30BaIMCh BO3MOXKHOCTSIMH KOMMEHTUPOBAHHS 3ariuceii B Oyorax —
B TE€UCHHE AaHAIM3UPYEMOI0 Y4eOHOTO roja JTaHHBIM MHCTPYMEHTOB BOCIOJIB30-
BaJIUCh JIMIIb 78 YEJIOBEK.

Cpeny ”HCTPYMEHTOB AJIEKTPOHHOTO 00YYeHUs Hanbosee BOCTpeOOBaHHBIMU
OKa3aJIMCh MHCTPYMEHTHI ITy OJIMKAIMK JJOKYMEHTOB Ha JINYHBIX CTPAHHUIAX U B TPYII-
rax couuaabHOU ceTH. Takoil BO3MOYKHOCTHIO BOCIIOJIb30BaNUCH 1843 mosb3oBa-
Tenst (26,50 %), U3 KOTOPBIX KaX/blil OMmyOIMKOBal B cpelHeM 29 TOKYMEHTOB.
[TouTH cTONBKO K€ TOJIb30BATENICH OOpalaIiCh K CHCTEMaM KOHTPOJISI 3HAHUH C
aBTOMATHU3MPOBAHHOW NpoBEpKoH (TecTupoBanue) — 1737 nonb3oBareneit (24,97 %).
Kaxplii u3 HUX, OIHAKO, B CPETHEM BBITIOJIHUT JIUIIH JIBA TECTA.

CyuiecTBeHHO MeHblIIee KOJIUYECTBO MOJIb30BaTeNeil mopraina odpamnanochk
K BO3MOKHOCTSIM CO3/IaHUS YY€OHBIX CTPAHUI] B COOOIIECTBAX M HA CTPAHUIIAX AJIEK-
TPOHHBIX KypcoB. Takyro padoty Benu nuib 180 nmons3zoBareneit (2,59 %). OnHako
KaX/IbIM M3 HUX CO3JaJl B CPEeHEM 55 yueOHbIX CTPaHHII, YTO TOBOPHUT O BHICOKOH
WHTEHCUBHOCTH HMCIOJIb30BaHMS JAHHOTO HHCTPYMEHTA.

OnucaHHbIe BBIIIE pe3yJIbTaThl HATJISIHO MPECTaBIeHbl Ha puc. 1 u 2, oTo0-
pakaroIyX OXBAT KCIOJIb30BAHUS Pa3IMUHBIX MHCTPYMEHTOB COLMAIbHON 00pa-
30BaTeIbHON CETH, a TaKyK€ MHTEHCHUBHOCTh MX HcIosib3oBaHusa. Hanbonee Boc-
TpeOOBaHHBIMHU, KaK [0 OXBAaTy, TaK U MO0 UHTEHCUBHOCTH, SIBJISIOTCS HHCTPYMEH-
ThI JIMYHOW MEPENUCKH, PEOCTABICHUS OTYETOB MPENOIaBaTeNI0, a TakxKe My0-
JUKAUU T0KyMeHTOB. [Ipu 3ToM HHU3KMII ypOBEHb OXBaTa HCIOJb30BaHUS WH-
CTpyMeHTa MyOIHKaIMKN Y4eOHBIX CTPAHUI] KOMIEHCHPYETCS BBICOKOI MHTEHCHB-
HOCTBIO €r0 HCIOJb30BaHMS, @ UHCTPYMEHTHI BBINOJHEHUS 3aJaHUi C aBTOMPO-
BEPKOU, HANIPOTHUB, MPU IMIMPOKOM OXBAaT€ KAKIBIM OTIEIHHBIM MOJIB30BaTEIEM
HCIOJIb3YIOTCS JJOCTaTOYHO PENIKO.

Omnwupasich Ha yKa3aHHBIE JaHHBIC, MOXKHO C/IEIaTh BHIBOJ, YTO B yUEOHBIX
co00IIecTBaX B COLMATBHONH 00pa30oBaTeNbHON CETH MHCTPYMEHTHI AUCTAHIIMOH-
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HOro 00y4YeHHs B IIeJIOM Oosiee BOCTpeOOBaHbI, YeM HHCTPYMEHTHI AJIEKTPOHHOTO
oOyuenwus (puc. 3).

[IpencraBneHHbIN aHAIM3 Kacajcsl BOIPOCOB OXBaTa M MHTEHCUBHOCTHU HC-
MOJIb30BAHMS MHCTPYMEHTOB, PACCMATPUBAEMbIX B OTIEILHOCTH. OTHAKO IOJB30-
BaTENM MOpTaja MOTYT OJHOBPEMEHHO HCIIOJIb30BaTh CPa3y HECKOJIBKO WHCTPY-
MEHTOB, IIPUYEM OTHOCSIIMXCS KaK K TPYIIe HHCTPYMEHTOB 3JIEKTPOHHOTO, TaK U
JTMCTAaHIIMOHHOTO 00yuyeHHs. CyIecTBYIOT JIM KaKHe-TO 3aKOHOMEPHOCTHU UCTIOJNb-
30BaHMsI OJTHUX MHCTPYMEHTOB B 3aBHCUMOCTH OT Apyrux? Kakum oOpazom 00y-
YaOIIUECs U NIelaror' COBMECTHO UCTIONB3YIOT HHCTPYMEHTHI TUCTAHIIUOHHOTO U
AJIEKTPOHHOTO 00y4eHusi? [yl OTBeTa Ha TH BOMPOCH HAMH ObLIa COCTaBJICHA
MaTpuIa KOppesiuii (cM. TabJHIly) UCTIONIb3YEeMbIX HHCTPYMEHTOB, @ HA OCHOBE
3TOM MaTpuIlbl — rpad), OTPaXKAIOMUN CBSI3U HHCTPYMEHTOB MEXTy COOOM.

JInuHble coobLieHns
[Private messages]

My6anyHbIe coobLlieHma
[Public messages]

OTyeTbl Npenogasartento
[Teacher reports]

My6anKaLma LOKYMEHTOB

[Publication of documents]

YyebHble CTpaHULbI
[Learning pages]

3apaHuMA C aBTONPOBEPKOM
[Tasks with autotest]

0,00% 10,00% 20,00% 30,00% 40,00% 50,00% 60,00%

Puc. 1. OxBaT 1Cnosib30BaHUS MHCTPYMEHTOB COLManbHOM 06pa3oBaTenbHOM CeTu
[Figure 1. Coverage of the use of social educational network tools]

JInyHble coobuieHuna
[Private messages]
My6aunyHble coobuweHunn
[Public messages]
OTyeTbl NpenoaasaTento
[Teacher reports]
My6anKauma 4OKYMEHTOB
[Publication of documents]

YuebHble cTpaHuLpl
[Learning pages]

3afaHu1A C aBTOMNPOBEPKOM
[Tasks with autotest]

0 10000 20000 30000 40000 50000 60000 70000

Puc. 2. IHTEHCUBHOCTb MCMNONb30BaHNSt MIHCTPYMEHTOB COLMabHO 06pa3oBaTenbHOM ceTn
[Figure 2. Intensity of use of social educational network tools]
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OxBaTt MHTEHCMBHOCTb
[Coverage] [Intensity]

OuctaHunoHHoe obyyeHune [unCcTaHUMOHHOE 0byYeHne
® [Distance learning] " [Distance learning]
. dneKTpoHHOe obyyeHune » J/IEKTPOHHOE obyuyeHue
[E-learning] [E-learning]

Puc. 3. BOCTpeﬁOBaHHOCTb MHCTPYMEHTOB ANCTAHUMNOHHOIO N 3N1EKTPOHHOIO o6yHeva
Mo OXBaTy N UHTEHCUBHOCTU
[Figure 3. Demand for distance and e-learning tools in terms of coverage and intensity]

Marpuiia Koppessiuii TOKa3bIBAET, YTO CBSI3b MEKY MHCTPYMEHTaMH B LIEJIOM
MOJKHO XapaKTepU30BaTh KaK CJIa0yI0 WIM OTCYTCTBYIOIIYIO. DTO O3HAYAET, YTO
WHCTPYMEHTBI HE3aBUCUMBI JPYT OT JAPYyra U MOTYT MCIIOJIb30BATHCS CAMOCTOSITENb-
HO. HeT jkecTKol 3aBUCHMOCTH HEOOXOAUMOCTH HCIIOIh30BAHHS OJTHUX WHCTPYMEH-
TOB IPU HCHOJIb30BAaHUM JIpYyruXx. TeM He MeHee CBSI3U MEXIy HHCTPYMEHTaMH
BCE K€ MPOCIEKUBAIOTCS, H OHU IMO3BOJISIIOT pa30UTh UX HA JIBE TPYIIILI (puc. 4).

B nepByto rpymnmy BXOAST HHCTPYMEHTHI JINUHBIX U MyOIMYHBIX COOOILIEHUH,
MyOMUKalMy JOKYMEHTOB U yUeOHBIX CTpaHUIl. BO BTOPYHO — MHCTPYMEHTHI OT-
MPaBKHU OTYETOB U BBIMIOJHEHHUS 33JlaHuid ¢ aBTONpoBepkoil. [To xapakTepy ykazaH-
HBIX MHCTPYMEHTOB BBISBIICHHBIC TPYMIBI MOXXHO OMPEICNIUTh KaK TPYMIbl WH-
CTPYMEHTOB Ie1aroroB (TiepBasi Tpyma) U 00yJarmuxcs (BTopas rpymrna).

Tabnnua
MaTtpuua koppensumii UICNOJIb30BaHNUSA UHCTPYMEHTOB
[Table. The correlation matrix for the use of tools]
My6nuyHble OT1yeThl A OKYMEHTbI YyeOHble 3apaHua
coo0LeHns [Reports] [Documents] CTpaHULbl C aBTONPOBEPKON
[Public [Learning [Tasks
messages] pages] with autotest]
JInyHbie
cooGuienus 0,28 0,01 0,27 0,24 0,01
[Private
messages]
My6nuyHble
cooGLeHus
[Public 0,01 0,28 0,14 0,06
messages]
OTyeTsbl
[Reports] -0,06 -0,04 0,22
[ OKYMEHTbI
[Documents] 0.21 0,01
YuyeGHble
CTpaHuLbl
[Learning 0,05
pages]
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JIuunbie coobuIeHHs
[Private messages]

JloKyMeHTBI
[Documents]

ITy6nmuHbIe COOOICHHS

i Vueb
[Public messages] YCOHBIE CTPAHMIIBI

[Learning pages]

PY 3amaHus ¢ aBTOIPOBEPKOH

Oruets C .
[Tasks with autotest]

[Reports]

Puc. 4. 'pynnbl CBA3aHHbIX NHCTPYMEHTOB
[Figure 4. Groups of related tools]

[IpumedaTenbHO, YTO B KKAOW TPYINE B PaBHOM CTENEHU MPEIACTABIICHBI
WHCTPYMEHTHI KaK 3JIEKTPOHHOTO, TaK ¥ AUCTAHIIMOHHOTO o0yueHus. [Ipu aTom B
MEPBOI TPYTIE OTCYTCTBYET CBSI3h «ITyOIMUHBIE COOOIICHUS — ydeOHbIe CTpaHU-
LbD», YTO TO3BOJISIET CYUTATh JaHHbIE MHCTPYMEHTHI B TOJHOW Mepe He3aBUCH-
MBIMH JIPYT OT JIpyTa. ITO O3HAYAET, YTO MEJaroru MOTYT BEIOMpPATh pa3HbIe CTparte-
THU pealn3aluu 00pa3oBaTeNbHOIO Mpolecca, B O0NbIIeH UM MEHBIIEH CTeTIeHN
OpUEHTHPOBAHHBIE HA JAMCTAHIIMOHHOE WIIM AJIEKTPOHHOE oOyueHue. ['pymnmna uH-
CTPYMEHTOB TI€ZIarOTOB pa30MBaeTCsl, TAKUM 00pa3oM, Ha JIBE MOATPYIEL: 1) «imd-
HBIE COOOIIEHNS — TOKYMEHTBI — ITyOJIMYHbIE COOOIEHHs»; 2) «JIMYHbIe co00IIe-
HUS — TOKYMEHTBI — Y4eOHbIE CTPAHULIBI».

Tak, B comanbHOM 00pa30BaTeIbHON CETH MOXKHO BBIJICJIUTH TPU KaTEropun
MOJIb30BaTeNeH, MPUMEHSIOIUX B CBOEH pabOTe MpeaiaraeMble HHCTPYMEHTBI:

1) nemaroru, OpHEHTUPOBAHHBIE HA HUCIIOJIb30BAHUE UHCTPYMEHTOB AUCTaH-
LIMOHHOTO O0yYEHUs;

2) menarory, OpUEHTUPOBAHHBIC HAa UCTIOIb30BAHUE HHCTPYMEHTOB DJIIEKTPOH-
HOTO OOyYEeHUS;

3) oOyuaromuecs.

OnwuiemM 0COOEHHOCTH HCIIONIb30BAaHMSI WHCTPYMEHTOB COLIMAIIBHOM 00pa-
30BaTEIbHON CETH MPEACTABUTEIISIMU BCEX YKA3aHHBIX KaTETOPUIl MOJIb30BaTENCH.

K kareropuu nenaroros otHocurcs B 1enom 445 uenosek. M3 nux 175 uc-
MOJIB3YIOT MHCTPYMEHTHI MPEUMYIIECTBEHHO AWCTAHIIMOHHOTO o0yueHus, 172 —
3JIEKTPOHHOTO 00y4eHus1, 98 — MUCTAaHIIMOHHOTO OOYYEHHS U DJIEKTPOHHOTO 00Y-
4yeHusl B paBHOH creneHu. Kpome storo, 92 nenarora u3 o01iero yucia UCHOJb-
30BaJIM TAaKXK€ U MHCTPYMEHTHI oOydatonuxcs. Kateropust 00ydaronmxcsi B CBOIO
odepenb cocTout u3 5186 yenoBek (Bkirodast 92 yenoBeka, KOTOPbIE HCIIOIb30Ba-
JM U WHCTPYMEHTHI neparora). COOTHOIIEHHE BCEX yKa3aHHBIX T'PYMIT HATJISIHO
IIPEACTABJICHO HA PUC. 5.
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[lenaroru, opueHTHpYIOIIKECS B CBOEH paboTe HA TEXHOJIOTUHU AUCTAHIIMOH-
HOro 0OyueHHsl, Hanbosee aKTUBHO UCHOJIb3YIOT HHCTPYMEHTHI JIMYHBIX (88,56 %)
u my6mmusbix (81,14 %) coolOmeHnid, a Takke pa3MenleHus T0KyMeHToB (86,29 %)
(puc. 6). B cpennem B TeueHHe rojia Kax /bl miegaror moryani 1 Harmcan 108 ma-
HBIX COOOILEHMH, OmyOnuKoBai 15 myOnuyHbBIX 3amucel, pa3MecTHi 65 TOKyMeH-
TOB. IHCTpyMeHTHI MyOnuKaiy y4eOHbIX CTPAHULl UCIONIB3YIOTCS 3HAYUTEIBHO
pexe — K HUM oOpariaaich Juib 8,57 % rnenaroroB, Kbl U3 KOTOPBIX B CPEIHEM

MTOATOTOBMII JIB€ CTPAHUIIBI.

[NCTaHUMOHHOE U 31EeKTPOHHOE 0byyeHne Meparoru n obyyatowmecs
[Distance and e-learning] [Teachers and students]

WNHCTPYMEHTbI AUCTAaHLMOHHOTO 06yyeHus (175) Meparoru (353)
= [Distance learning tools (175)] m [Educators (353)]
MNHCTPYMEHTbI 3/1eKTPOHHOTO 06y4eHus (172) Obyyatowmecs (5094)
= [E-learning tools (172)] = [Students (5094)]
06a Habopa nHcTpymeHToB (98) Meparoru n obyyatowmecs (92)
" [Both tool sets (98)] " [Educators and students (92)]

Puc. 5. CooTHOLIEHME rpynn neaaroros 1 00y4aloLmxcs, Yen.
[Figure 5. Ratio of groups of teachers and students, people]

Ipynnbl Nosib3oBaTENEN U UHCTPYMEHTSI
[User groups and tools]
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0,00% ]

JInyHble coobuweHna MybanyHble coobuweHuns [loKyMeHTbI qu6HbI¢ CTpaHuLbl
[Private messages] [Public messages] [Documents] [Learning pages]

MMeparorv (amMctaHumMoHHoe obyyeHune) [Educators (distance learning)]
MMNegaroru (anekTpoHHoe obyuyerue) [Educators (e-learning)]
mO6yuatowmecs [Students]

Puc. 6. /icnonb3oBaHne MHCTPYMEHTOB B rpynnax neaaroros 1 00y4aloLmxcs
[Figure 6. Use the tools in the groups of teachers and students]
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Heckonbko MHa4e UCTIONB3YIOT HHCTPYMEHTHI COLMAIbHOM 00pazoBaTebHON
CETH MeJaroru, OpUeHTUPYIOIIMECS B CBOEH paboTe Ha TEXHOJIOTUHU 3JIEKTPOHHO-
ro oOyuenust. Hauboupnyto momyisipHOCTh B TPyIIE TaKUX I€aroroB MMeeT HH-
CTPYMEHT pa3pabOTKH yueOHBIX CTPAHULl — UM Bocmosb3oBanuck 81,4 % nexaro-
I'OB, KaX/bIil U3 KOTOPBIX B CPEIHEM MOArOTOBMI 53 cTpaHulbl. Becbma BocTpe-
OOBaHHBIM MHCTPYMEHTOM OKa3ajach U CUCTEMa JIMYHBIX COOOLICHH, XOTS 3/1€Ch
Kak 1o oxsaty (76,16 %), Tak 1 IO MHTEHCUBHOCTH UCIIOJIH30BaHUS (B CPEIHEM —
79 cooOmiennit) HaOMOMAETCS CHIDKEHHE MOKa3aTesIel 10 OTHOIICHHUIO K TPYIIe
MI€/1aroroB, OPUEHTUPYIOIIUXCSA HA TUCTAHIIUOHHOE O0yUYEeHHE.

3HauYUTENTFHO PEKEe BO BTOPOM IPyIIE MEeIaroroB MUCMONIb3yIOTCS HMHCTPYMEH-
Tl TyOIMYHBIX coobmmenuit (29,09 %, B cpeaHem 7 cooOIeHuit) U pa3MeieHs
NoKyMeHTOB (46,51 %, B cpenHem 79 noxkymeHTOB). MHCTpYMEHTHI pa3paboOTKH
y4eOHBIX CTpaHHIl (3JIEKTPOHHbBIE KYPCHI), TAKUM 00pa3oM, B 3HAUMTEIBHOU CTe-
MEHU YCTPAHSIIOT HEOOXOIUMOCTh HCIIOJIBb30BaHHUS HHCTPYMEHTOB IMyOJIUYHBIX CO-
o01meHuil u pasMenieHus 10KyMeHToB. OIHAKO MPU HUCTIONB30BaHUU MHCTPYMEHTOB
3JIEKTPOHHOTO 00yUYEHHS B CYIIECTBEHHOM CTETIEHU OTKA3aThCsl OT CUCTEMbI JTMYHOM
Nepenucku Henb3sl. OXBaT U MHTEHCUBHOCTh MCIOJIb30BAaHUS JAHHOIO HHCTPY-
MEHTa OTYaCTHU CHUXKAETCS, HO OH OCTaeTCs BeChbMa BOCTPEOOBAaHHBIM U UCHOJIb-
3yeTcs MOJABIISIONIUM OOJBIIMHCTBOM T€IaroroB 00pa3oBaTeIbHOTO MOpTaa.

Yro kacaercst rpymnibl 00y4aronuxcs, TO 3/1eCh HabII0JaeTCs CYIECTBEHHO
MHOU Xapaktep paboThl co BceMU MHCTpyMeHTaMH. CHucTemMa JIMYHOM MepenucKu
BocTpeboBaHa y 55,12 % oOyuaromuxcs, Ipyu 3TOM KaXAblH U3 HUX OTIPABUI U
noyuust ymis 11 cooOmenuit. Tonbko 14,59 % oOyvarommxcst OCTaBIsIIN My OaMd-
HbIe cOOOIIeHNs (B CpeHEM — 5 COOOIIECHMI NIl KaKIOTO TMOJIb30BaTeNs, pado-
TaBILETO C 3TUMH UHCTpyMeHTamu). UyTh Oosiee BOCTpeOOBaHHON OKa3aiach CHCTEMa
myOIMKay JOKYMEHTOB — €10 BOoCHosb30BasuCh 28,05 % oOyuaromuxcs (B cpe-
HeM — 18 1oKyMeHTOB). B JaHHOM OTHOIIIEHWH MHCTPYMEHTHI JIEKTPOHHOTO 00Y-
YEHUsSI OKA3aJIUCh ISl 00ydarommxcs 0osiee BOCTpeOOBaHHBIMU, Ye€M MHCTPYMEH-
Thl TUCTAHIMOHHOTO OO0yuyeHHs. Ho cuTyaruro MeHsieT CTeneHb MCIOIb30BaHUS
napbl HHCTPYMEHTOB, HalleJICHHBIX Ha BBIMOJIHEHUE 33JaHUN, — CUCTEMY OTIIPaB-
KM OTYETOB JUIsl TPOBEPKH MPETIOAABATEIO UCTIONB30BaIH 67,82 % 00yJarommx-
cs (B cpemHeM 15 OTYETOB), a CUCTEMY BBINIOJIHCHHS 3aJlaHUN C aBTOIPOBEPKOM
TosbKO 33,16 % (TecTupoBaHue — B cpeiHeM 2 Tecta). MHCTpyMEHTh! IUCTaHIu-
OHHOTO O0y4YeHHUsI, CIIe0BATEIBHO, O0JIee BOCTPEOOBAHbI M CPEId 00YUAIOIITUXCS.

3ak/ouenue. [IpoBeaeHHbIN aHAINM3 TOKA3aJl, YTO B COLMAIBHBIX 00pa3oBa-
TENBHBIX CETAX CYLIECTBYET IIMPOKUN CIIEKTP MHCTPYMEHTOB, HAIIEJICHHBIX Ha pea-
JU3AIMI0 TEXHOJIOTUH KaK JUCTAHIIMOHHOTO, TaK M 3JIEKTPOHHOTO O0YUYEHHS B CO-
obmectBax MHTEepHETa. IHCTPYMEHTHI SBIISIOTCS B PA3HOM CTENEHU BOCTPEeOOBaH-
HBIMH, YTO IPOSIBIISIETCS KaK HA YPOBHE COIMATILHON 00pa30BaTeNIbHOM CETH B LIENIOM,
TaK ¥ Ha YPOBHE MCIIOJIb30BAHUS JAHHBIX MHCTPYMEHTOB Pa3IMYHbIMHU KaTE€rOpH-
MU TIOJIb30BaTeNel. AHAIN3 KOJUYECTBEHHBIX U COAEPIKATEIBbHBIX XapaKTepH-
CTHK MCIOJIb30BaHUS JaHHBIX HHCTPYMEHTOB MTO3BOJISET 3aKJIFOUUTH CIIEAYIOIIEE.

1. MHCTpyMEHTHI colManbHON 00pa30BaTEIbHOM CETH SBISIOTCS B JOCTATOY-
HOM CTENEeHU HE3aBUCUMBIMU JIpYT OT Apyra. Mcnonas3oBaHue 0HUX HHCTPYMEH-
TOB HE TpeOyeT 0053aTeNbHOr0 UCIOIB30BAHUS APYTUX. DTO MO3BOJISET MOIB30-
BaTeJsIM NOpTala BICTpAauUBaTh Pa3HbIe CTpaTeruu 00y4YeHusi, B OOMbIIEeH WM MEHb-
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1Ieil CTENEeHW OPUEHTHPOBAHHBIE HA HJIEKTPOHHOE U JUCTAHLIMOHHOE OO0y4YEeHHE.
HNHCTpyMEHTHI TUCTAaHIIMOHHOTO OOYYEHUS MO OXBaTy B IeJIOM Oojiee BOCTpeOo-
BaHbI B Tpolecce o0ydyeHus: B coobmecTBax MHTEepHETa, HO MHCTPYMEHTHI JIEK-
TPOHHOT'O 00YUYEHHUS UCTIOIB3YIOTCS 00JIee HHTEHCUBHO.

2. CymiecTByeT 3HaUMTeNIbHAS Pa3HUIA B TOM, KaK MCIIOJIb3YIOT HHCTPYMEH-
ThI COIMAJIBHON 00pa30BaTEeNILHONW CETH Tenaroru u odydvaromuecs. K nHCTpyMeH-
TaM, MPUMEHSEMBIM MPEUMYIIECTBEHHO IEaroramMu, ClIeayeT OTHECTH CHCTEMY
JMYHOM NepenucKy, pa3MelleHus myOIUYHbIX COOOIIEHUH, MyOIUKaIK T0KyMEH-
TOB M pa3pabOTKHU yueOHBIX CTpaHML. MHCTPYMEHTHI HUCKIIOUUTENIBHO 00ydaro-
LIUXCSA — CUCTeMa OTIIPaBKU y4eOHBIX OTUETOB MpErojaBaTeNsiM U CHUCTEMa BbI-
MOJTHEHUsI y4eOHBIX 3a/1aHUH ¢ aBTOIIPOBEPKOH.

3. K uncTpyMeHTam niefarora, HalleJIeHHBIM Ha PeaIu3alii0 TEXHOJIOTHI AHC-
TAaHLIMOHHOTO O0YYEHHS, OTHOCSITCS CUCTEMbI JIMYHBIX U ITyOJUYHBIX COOOLICHUH,
a TaKKe pa3MellieHusi JOKyMeHTOB. K HHCTpyMeHTaM 3JIeKTPOHHOTO OOy4eHus —
CHCTEMBI JIMYHOU MEPENUCKH, IMyOIUKAIIMM JOKYMEHTOB U Pa3paboTKH ydeOHBIX
cTtpanull. TakuMm o0Gpa3oM, ONPEAENSIONNM Il TEXHOJIOTUH AUCTAHIIMOHHOIO
o0yuyeHHs B COIMAJIbHON 00pa30BaTEIbHON CETH SBJISIETCS MHCTPYMEHT ITyOsIHy-
HBIX COOOIICHM, a JIJIsl TEXHOJIOTUI 3JIEKTPOHHOT0 00y4eHHUs — UHCTPYMEHT pas-
paboTku y4eOHBIX cTpaHull. CUCTEMBl JTUYHOM MEPENnucKy U MyOIMKaluu J0KY-
MEHTOB B CYIIIECTBEHHOMN CTENEHH Ba)XHBI JIJIsl pean3alii KaK TUCTaHIIMOHHOTO,
TaK M JIEKTPOHHOTO O0YUYECHHS.

4. 3HaunTeNbHAS YaCTh MOJb30BATENICH COIMAILHON 00pa30BaTEIHbHOM CETH
OTHOCHUTCS cpa3y K HECKOJIbKMM KaTeropusM. B 4acTHOCTH, OYTH 4EeTBEPTH Iie-
JTaroroB COBMEMIAIOT CTPATeruu JUCTAHIIMOHHOTO M AJIEKTPOHHOTO OOyYeHus,
B JIOCTaTOYHON CTEIIEHW HCIOJIb3Ysl MHCTPYMEHTBI OJHOM W IPYroil IpyIIIBL.
[IpumepHO Takoe ke KOJIWYECTBO MENaroroB MCMHOJIb3YIOT MHCTPYMEHTHI 00yua-
fouxcs (Mo BCeW BHIMMOCTH, MPOBEPssl KaueCTBO pabOTHI CO3/1aBAE€MBIX MMHU
AJIEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB JHOO0 peabHO 00yUasiCh, MOBBIIIAS CBOIO
kBanmudukamoo). C ydeToM COBMEUICHHUs «POJei» B COLMAIBbHON 00pa3oBaTeb-
HOM CeTH MOKHO BBIJICIUTh CEMb KaTeropuil Mojb30BaTesel (TpU «UUCThIe» KaTe-
TOpHUH, TPU KAaTETOPUH, TJC€ COBMEIIACTCS JIBE «POJIM», U OJIHY KaTerOpHIo, IIe
COBMEILAIOTCA CPa3y TPHU «POIID»).

5. OGyuaromuecs: peiko, HO BCe K€ HCIOJIb3YIOT B CBOEH OOBIYHOM paboTe
Takhe MHCTPYMEHTHI MeJarora, Kak CUCTeMa JIMYHOM IMEepenucKH, MyOIuKaruu
CTaTyCOB U JOKYMEHTOB. B HauOounbliei cTeneHn 3T0 OTHOCUTCS K CUCTEME JIHY-
HOM Mepenucku, KOTOPYIO MCIIONB3YIOT OoJiee MoNOBUHBI 00ydaromuxcs. MHTeH-
CHUBHOCTH UCIIOJIb30BAHMUS, OJHAKO, OKA3bIBACTCS JOCTATOUHO HU3KOI.

OTOT PaKT MOKHO OOBSICHUTH PACIPOCTPAHEHHOCTHIO MOJIeNIel peanu3alnun
00pa3oBaTeNLHOTO MPOIIecca, MPEINoIaraliMX B3auMOACHCTBUE 00yJaOIINXCs
MMPEUMYIIECTBEHHO C TeAaroroM (KaXaplid rmenaror o0maercst ¢ OOJBITUM KOJIH-
YECTBOM OOYYAIOIIMXCS, & KAXK/IbII 00YYaIONIHIiCs — C OTHOCUTEIEHO HEOOIBITIM
KOJIMYECTBOM TIE/IaroroB), a TaKkKe TeM, 4To 00ydaronmecs B Iporecce o0meHus
Mexay co00il CTIOIB3YIOT albTepHATHBHBIC U 00Jiee TPUBBIYHBIE CITIOCOOBI CBS3U
(TpamuIMOHHBIE COITUAIEHBIE CETH, MOOMIIBHBIE MECCEHIKEPHI).

[Tomy4eHHble TaHHBIE TO3BOJISIIOT JIy4IIle MOHATH MPOLIECCHI, CBSI3aHHBIE C pea-
nu3anmeit o0ydenns B cooOmiectBax MHTEpHETa C UCTIOIB30BAHUEM CETEBBIX TEX-
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Hostoruy. IloHnManue xapakrepa 3THUX IPOLECCOB, BO3MOXKHBIX CTPATETUd U IpeJ-
MTOYTEHHU TTOBEICHUS TIEJarOroB M 00y4aeMbIX B IIU(PPOBON 00pa30BaTEIILHON Cpeie
CIOCOOHO TOCITYXHTh JajbHEUIIeH pa3paboTKe U COBEPIICHCTBOBAHHIO CETEBBIX
MHCTPYMEHTOB YU4e€OHOTO Ha3HAuUEHUs, a TAK)Ke MeJarornyeckrux TeXHOJIOTHi, co-
CTaBISIOIIMX OCHOBY pealln3aliiy y4eOHOH e TeNbHOCTH B ceTH VHTepHeT.
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BO3MOXHOCTM NCNOJIb30OBaHUS
MHTEepPaKTUBHbIX 3a4aHUN N0 XUMUN
B pamkax Middle Years Programme (OCHOBHas LLKona)
MexayHapogHoro 6akanaBpuara

B.A. Tomun

[Mxoma Ne 1517 r. MockBsl
Poccuiickas @edepayus, 123103, Mockesa, Kusonucnas yauya, o. 11, xopn. 1

AnHoTaums. /Ipobnema u yenv. B COBpEeMEHHOM MeTOJMKE MpEnojaBaHus OIHUM U3
HauboJee MPOTrPECCUBHBIX U 3(P(PEKTUBHBIX CPEACTB YBEIMUECHHS UHTEpeca K yUCHUIO U Pa3BU-
THSI YYaIUXCsI CUMTAIOTCS HHPOPMAIIMOHHO-KOMMYHHKaIoHHbIe TexHonoruu (MKT). B Poccun
npumeHenue KT u pa3paboTka uX TEOPETHYECKUX aCMEKTOB MpH 00ydeHnu xumuu 1o Middle
Years Programme (MYP, ocHoBHas mikona) MexayHapoaHOro OakaiaBpuaTta HaXOJIUTCS Ha
3a4aTOYHOM YPOBHE W, CJICJIOBATENIBHO, SBISETCS COBPEMEHHON M aKTyajbHOH MpoOIeMoii
cucTeMBl 00pa3oBaHms. Bo3pactannio mHTEpeca K M3y4eHHIO XUMUHM CIOCOOCTBYIOT OCHOBAaH-
HBIe Ha ucnonp3oBann KT B oOpa3oBaTerbHOM Imporecce HOBBIE METOIBI U cpeacTra. [lo-
BBIIIICHUE YPOBHS CaMOCTOSITEIBHOCTH B Y4eOHOW NIesTeIbHOCTH B pamkax padotsl ¢ MKT
MTOJIOKUTENFHO BIMSACT HA (OPMHUPOBAHNE KOMIETEHTHOW, pa3BUTOH JTMYHOCTH, YUHUT ACTEH
MIPUHUMATh aJIeKBAaTHBIE PEILIEHUs,, MOTUBUPYET K YCOBEPLIEHCTBOBAHUIO CAMOIIOATOTOBKH K
ypoxaM. braromapst HenpepbIBHOMY ABHKEHUIO COBPEMEHHOI0 0Opa30BaHMs B CTOPOHY U3-
MEHEHHH | Iporpecca MOSIBISTFOTCSI HOBBIE Pa3pabOTKU U cpeacTBa 00ydeHs, KOTOPbIe MOXKHO
MPUMEHATh IPU 00y4YeHUH XUMUHU. Bce 3To crnocoOCTBYET CO3AaHUIO U MOAJNEPKAHUIO CTa-
OUIBHOrO MHTEpeca K 00pa30BaTENbHBIM MPOLIECCAM KaK MPHU CAMOCTOSTEILHOM MOUCKE U
pELICHNH 3a7ad, TaK U B IIKOJE Ha ypOKAaxX. 3a4acTyl0 CYIIECTBYIOIIHE CETOAHS OOIenpu-
3HAHHBIE MOAXO0/bl K U3YUYEHHUIO TEMbl BAJIGHTHOCTH HE AAIOT JOJDKHBIX U JKEJIaeMbIX Pe3yJib-
TaTOB. A HENOCTATOUHOE YCBOGHUE 3TON TEMBI yUAIUMUCS MPUBOJUT K yXy/IIECHUIO yCIIEBa-
€MOCTH B JAJIbHEHINIEM U3yYE€HUH Kypca XMMUU OCHOBHOM LIKOJBHOMU IIporpamMmsl. B pamkax
MYP (ocHOBHas 1mKoi1a) MexIyHapoJHOTO OakaiaBpuaTra M3ydeHHe TeMbl «BajleHTHOCTBY
3aMeHsIeTCs] OOBSICHEHUEM MOHITHH 3IEeKTPOOTPULIATENLHOCTH U CTENIEHN OKHUCIICHUS, YTO TIPUBO-
IIMT K TIOT€PE OJHOTO U3 (PYHAAMEHTAIBHBIX ITOHATHH B XUMHUH. DTO U ONpeaessieT mpoldieMy
HCCIIEJOBAHNUS, LIEJIb KOTOPOIO 3aK/II0YaeTCs B OMMCAHUM ITOAXO0I0B K IOBBILICHUIO HHTEpEca
Y BHUMaHMSA YYalUXCsl B YCIOBHSIX UCIIOIb30BaHNUs HOBATOPCKUX MHTEPAKTUBHBIX TEXHOJIOTHH.

Memooonozus. MeTononornieckoi 0CHOBOM MOCTY KUIM HAyYHbIE U HAyYHO-METOANYECKUE
padotsl A.K. Axieoununa, H.I1. bespykosoii, I'. Bepnena, JI.C. Beirorckoro, I1.41. Tanbnepu-
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Ha, C.A. I'epyc, A.A. XKypuna, B.B. 3aropckoro, JI.C. 3aznoounoit, O.C. 3aiineBa, M.B. 3yeBoti,
P.I'. MBanosoii, H.E. Ky3snenosoii, I'.51. Jlacrymkunoii, T.C. Hazaposoii, E.11. Mambuua,
E.C. lonar, JI.®. ITneyxosoii, .B. Pobept, T.A. Cepreesoii, H.®. Tanszunoii, C.I'. Yaiiko-
Ba, .M. Uepnobennckoii, JI.JI. Uynuxunoii, M. IllanoHa.

Pesynvmamer. O00cHOBaHA 11eNecO00Pa3HOCTh HCIOIH30BAHHUS MHTEPAKTUBHBIX 3a1a-
HUH 10 XUMUH (Ha TpuMepe TeMbl «BaneHTHOCThY») pu 00y4YeHHH MKOJIbHUKOB 10 MYP 3a
CUeT TOBBIIIEHHS OOIIEro YpOBHsI YCIIEBAEMOCTH TI0 JTAHHOM TeMe, YBEIWYEeHUs HHTepeca K
ypokam xumuu. OnpeneseHsl MoAX0Asl K 0TO0pY colepkKaHus s CO3JaHUs HHTEPAKTUBHBIX
3aJlaHlii, B YHCe KOTOPBIX HAYYHOCTb, CUCTEMATUYHOCTh, COOTBETCTBHE BO3PACTHBIM OCO-
O0eHHOCTAM. Pa3paboraHa u anpoOupoBaHa CUCTeMa WHTEPAKTHUBHBIX 3aJaHUN IS U3yUYCHHS
TeMbl «BajentHocTh)» 1o nporpamme MYP, Bkitodaromasi B ce6s1 METOJUUECKUE MaTepUallbl
IO MMOATOTOBKE YYAIMXCS, B TOM YHCIIE TEOPETHUECKYIO YacTh U pa300p NpUMEPOB.

3axnouenue. Pe3ynpTaThl IO3BOJIMIIN CHIENATh BBIBOJ, YTO CO3/IaHHE U NMPUMEHEHUE CIie-
[HATFHBIM 00pa30M ITOATOTOBIEHHOH CHCTEMbI HHTEPAKTHBHBIX 3aaHUH 110 XUMHH (Ha TIpH-
Mepe Tembl «BaneHTHOCTb») it MYP npuBOIUT K CyLIECTBEHHOMY YIIPOLICHUIO U3yYeHUs
JTAHHOUM TEeMBI U TIOBBIIIEHUIO YPOBHS BHYTPEHHEH MOTHBALIMU K H3YYCHHIO XMMHU.

KnroueBsle ciioBa: nHdopMarusais 00pa3oBaHus, TEOPHs U METOIIMKA OOYUCHHUS XHMHH,
uHTepakTrBHBIC TexHonoruu, Middle Years Programme (ocHOBHas 1mikoia), MeKIyHapOIHBIH
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Opportunities to use interactive tasks in chemistry
within the Middle Years Programme (basic school)
of the International Baccalaureate

Vladimir I. Tomin

School No. 1517 in Moscow
11 Zhivopisnaya St, bldg 1, Moscow, 123103, Russian Federation

Abstract. Problem and purpose. Information and communication technologies (ICT)
are considered one of the most progressive and effective means of increasing interest in lear-
ning, as well as developing students in modern teaching methods. In Russia, the use of ICT
and the development of its theoretical aspects in teaching chemistry under the Middle Years
Programme (MYP, basic school) of the International Baccalaureate is at an embryonic level
and, therefore, is a modern and very urgent problem of the education system within the frame-
work of the International Baccalaureate. New methods and means based on the use of ICT in
the educational process contribute to the growing interest in the study of chemistry. Increasing
the level of independence in educational activities within the framework of working with ICT
contributes to the formation of a competent, developed personality, teaches children to make
adequate decisions, and motivates to improve self-preparation for lessons. Thanks to the con-
tinuous movement of modern education towards change and progress, there are more and
more new developments and teaching aids that can be used in teaching chemistry. All this
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contributes to the creation and maintenance of a stable interest in educational processes,
both in the independent search and solution of problems, and at school in the classroom. Often,
the generally accepted approaches to the study of the topic of valence, existing today, do not
give the desired and desired results. And the insufficient assimilation of this topic by students
leads to a deterioration in academic performance in the further paragraphs of the chemistry
course of the basic school curriculum. In the MYP (basic school), the study of the topic “Valence”
is replaced by an explanation of the concepts of electronegativity and oxidation state, which
leads to the loss of one of the fundamental concepts in chemistry. That fact defines the prob-
lem of the article. The purpose of the article is to describe approaches to increasing the inte-
rest and attention of students in the context of the use of innovative interactive technologies.

Methodology. The methodological basis was the scientific and methodological works
of A.K. Akhlebinin, N.P. Bezrukova, G. Vern, L.S. Vygotsky, P.Ya. Galperin, S.A. Gerus,
A.A. Zhurin, V.V. Zagorsky, L. S. Zaznobina, O.S. Zaitsev, M.V. Zueva, R.G. Ivanova,
N.E. Kuznetsova, G.Ya. Lastushkina, T.S. Nazarova, E.I. Mashbitsa, E.S. Polat, L.F. Pleu-
khova, I.V. Robert, T.A. Sergeeva, N.F. Talyzina, S.G. Chaikova, G.M. Chernobelskaya,
L.L. Chunikhina, M. Shanon.

Results. The expediency of using interactive tasks in chemistry (on the example of
the topic “Valence”) in teaching schoolchildren under the MYP has been substantiated by
increasing the general level of academic performance on this topic, as well as interest in che-
mistry lessons. Approaches to the selection of content (on the example of the topic “Valence”)
for the creation of interactive tasks, including scientific, systematic, age-appropriate, are de-
termined. A system of interactive tasks for studying the topic “Valence” under the MYP was
developed and tested, which contains teaching materials for preparing students on the speci-
fied topic, including the theoretical part and analysis of examples.

Conclusion. The results allowed to conclude that the creation and use of a specially
prepared system of interactive tasks in chemistry (using the example of the “Valence” topic)
for the MYP leads to a significant simplification of the study of this topic and an increase in
the level of intrinsic motivation to study chemistry.

Keywords: informatization of education, theory and methods of teaching chemistry,
interactive technologies, Middle Years Programme (basic school), International Baccalaureate
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IMocTanoBka nmpo6JieMbl. J[7151 oCyleCTBICHUs TPEOOBAHUN COBPEMEHHOTO
XUMHUYECKOTO 00pa3oBaHUsl pa3pabaThIBAIOTCS HOBBIE OOpa3oBaTeNbHBIC 0a3bl U
CTpaTeruu oOy4YeHUs, B YUCIIe KOTOPHIX MHTEPAKTUBHOE OOyUeHHE XUMHUYECKUM
mucuutuHaMm [ 1-8]. Tlpu Takom moaxose B nporecce GOpMUPOBAHHS U Pa3BUTHUS
CHEIHAbHBIX KOMIIETEHIIMM yYaluxcsl B X0oAe OO0ydYeHUs XMMHYECKUM TUCITH-
IJTUHAM OHU OyAyT HE TOJBKO OCBAMBATh OTNEIBHBIX XUMUUECKUX 3HAHUS U yMe-
HUS, HO U OBIIaJIeBaTh Y4eOHO eATEeNbHOCTHI0 HHTEPAKTUBHO.

TepMUH «MHTEPAKTUBHBIN PacpOCTpPaHEH B MHPOPMATHKE H CHHOHUMHUICH
TIOHATHIO «IUANOroBbIi» [9-14]. Takol pexuM 0OBIMHO MperoiaraeT oOMeH TeK-
croBeiMH KoMaHnaMu u oTBeTamu. A.K. Axneounnn u D.E. Hudanree oOparia-
7Y BHMMaHUE Ha TIIyOMHHOE 3HaUY€HHWE MHTEPAKTUBHBIX MPOIIECCOB B 00Opa3oBa-
Huu. [1o UX MHEHUIO, 3TO B3aMMOJICHCTBUE C cO3HaHMEM oOydaemoro [15]. B ka-
YecTBe MPUMEpa MOXKHO PaCCMOTPETh TaKyH0 CUTYAIIHIO: ydaliuecs: paboTatoT Haf
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3aJaHueM, I7Ie B KaueCTBE OTBETA HA BOIPOC BBOAMTCS NMPOU3BOJIbHAS (POPMYIIH-
poOBKa oTBeTa. B TakoM ciydae, eciii pe3ynbTaT PEeUICHUs U ABIIAETCS BBOAUMBIM
OTBETOM, TO B CO3HAaHUM YYAaIllerocsi OH INTyOOKO BIIEYATHIBACTCS U 3aIIOMHHAETCS
HEIPOU3BOJIBHO.

B koMIblOTEpHO-0MOCPEI0BAHHON KOMMYHHKAIIMM MHTEPAKTUBHASI COCTAB-
JSIFOINAsl B3aUMOJEHUCTBUS SIBJIETCSl OJHOM M3 Haubojee 3HAYMMBIX XapaKTepH-
CTHK. B TaHHOM KOHTEKCTE MO>XHO F'OBOPUTH O KOHTAKTE KaK MEXKIY JIIOIbMH,
TaK M MEXJy IO0JIb30BaTe/IIMU U MHGOPMALMOHHBIMU pecypcamu. CoBMecCTHas
paboTa BbICTpaMBaeTCs MO MCTEYCHUHU OIPEEIEHHOIO BPEMEHHOTO MPOMEXKYTKa
B COBMECTHOI KOMMYHHUKAIMH, TaK KaK OHA OECIPeCTaHHO OT3bIBAETCS K MPEJIbl-
OYLEMY OIBITY.

CyTp MHTEPAaKTUBHBIX 33JaHUN U UX MPUMEHEHHE HAa YPOKAX XMMHH MOXKHO
paccmaTpuBath no-pazHomy. Hampumep, onupasce Ha yXe YIIOMSHYTOE CpaBHE-
HUE MHTEPAKTUBHOIO NIPOLECCa ¢ JUAIOTOBBIM B3aUMOACHCTBHEM MEXKAY YEIIOBE-
KOM M KOMIIBIOTEPOM, COCTOSILIIEM W3 COBOKYIIHOCTH 3JIEMEHTApHBIX KOMIIOHEH-
TOB «3alpoc — peakius». B 3ToM cityyae «3ampoc» npeacTaBiseT coOoi cUrHai
OT TOJIBb30BaTeNs K 00yvaromiel mporpaMme W/Wik B 0OpaTHOM Topsiike. A «pe-
aKIUsD» — 3TO OTBET HA MPHUCIAHHBIN curHayl. Kaxaplii OTBET omnpeensieT JalbHen-
mMe ACUCTBUS CTOpOHbI-aapecaTta. M3 TakMX MHTEPaKTUBHBIX 3JIEMEHTOB-CUIHAIOB
MOJIb30BATENs K IPOrpaMMe COCTOMT Jito0asi MHTepakTuBHas nporpamma. C mo-
MOILIbI0O UHTEPAKTUBHBIX 3JIEMEHTOB YAAETCS CO34aTh KHONKM HaBUIALUH, TIOMO-
1Y, CIIPABKU WJIM MTOMCKA.

Takum 00pazom, 3PEeKTUBHOCTh OPraHW30BAHHONW MHTEPAKTUBHOCTU OIIpE-
JEJAETCSl YMEHUEM TPAMOTHO COCTABIIATh «LENOYKW» U3 IMPOCTEUIINX HIIEMEHTOB
B KaTEroOpUsX «3allpoc — peaklus», KOTOPbIE B3aUMOIIPOHUKAIOT IPYT B Apyra u
IIOMOTal0T IPOBECTH JIOTHYECKHE CBA3U MEXKy MPEAIIECTBYOIIMMHU 3aIIpOCaMu U
CJIEIYIOIIMMH 32 HUMHU PEAKIUSIMH.

MeToabl uccaenoBanusi. HanpapieHHOCTh NEJArorMuecKoOl AesITEIbHOCTH
Ha (OpPMHPOBAHUE JIUYHOCTH — MEPBOCTEIICHHAs OCHOBA MOYTH BCEX MHHOBAIIM-
OHHBIX TEXHOJIOTMH, MHOTHE U3 KOTOPBIX CTPOSTCS HA NPUMEHEHUN WHTEPAKTHB-
HBIX METOJIOB 00ydeHus. CyTh MHTEpPaKTHBA COCTOMT B TOM, YTOOBI CO3/1aBaTh
yCIOBHS 11 KOM(MOPTHOrO OOyYEeHHS, TTOMOYb YYaIIUMCs MTO3HATh caMuX ceos,
pas3rasaeTh cCOOCTBEHHBIE TAIAHTHI U PACKPBITh CIIOCOOHOCTH, CTaTh WHTEIUIEKTY-
QJIBHO COCTOSITENIbHBIMU JIMYHOCTSIMU U OBITH T'OTOBBIMH MPOJYKTHBHO y4acTBO-
BaTh B mpolecce o0yueHHs. Y4eOHbIH Mporecce ¢ IPUMEHEHUEM HHTEPaKTUBHOTO
00yuyeHMs MO3BOJISIET YUYMUTENIO BOBJIEYb BECh KIIACC B MPOLECC MO3HAHUSA U pe-
¢nekcun. braromaps COBMECTHOM JEATENBHOCTH Kilacca KaKIbIH ydaliuics
OIYINAET BaXXHOCTh CBOMX MICH U 3HAHWM, KOTOPBIMH JIEIUTCA ¢ OKPYKAIOLIMMH.
B aTmocdepe B3auMHON MOAJEPKKU 3TO MO3BOJSET pa3BUBATh U MEPEBOIUTH HA
Oosiee BbICOKHE (DOPMBI KOOTIEPALIMH TO3HABATENbHYIO JESTEIbHOCTb.

BerynurensHelil poGsieMHBIN BOTIPOC (POPMYITUPYETCS CAMUM YUHUTENIEM HIIH
y4YalIMMHCS B MPOLECCE BBIMOIHEHUS IOMAIHErO 3a/laHusl WM 3al0JIHEHUS aH-
keTbl. HaxoxxieHue oTBeTa Ha HETO MOXKET IPOUCXOAMTH B JUAJIOTE € KJIACCOM,
B Ipoliecce MOKMCKAa MCTHHBI Yepe3 CUCTEMY MOCTaBJICHHBIX YUYHUTEIEM HPSIMbBIX
BOIIPOCOB WJIM B OPraHM30BaHHBIX Ipymnmax ydamuxcs. O0s3arenbHoe U 6e30TI1a-
raTejbHOE YCJIOBUE — JTUAJIOT [0 UTOTraM TakoW paboThl. Jlpanor — 3To TBOpUYECKOe
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COTPYAHUYECTBO BCEX YUACTHHKOB 00pa3oBareibHOro nporecca. Ilo pasusie cto-
POHBI MOTYT OBITh Pa3JIMYHbIE IPYMIbI YYAIIUXCS WM IPYNIbl YYEHUKOB U YUH-
tess. Llens — oOuuii mouck oTBeTa Ha MOCTABJICHHBIN BOIIPOC WM PEIICHUE 3a1a-
yu. Takast popma oO1IeHNs BeAET K KOJJIEKTUBHOM U, YTO HEMAJIOBAXXHO, TPOAYK-
TUBHOU paboTe. B pearbHOM BpeMeHM pemaercs oOmias 3ajxava, 3HauuMas Iis
KaX/10T0 IO OTAENbHOCTU. B Xoze nuanora yvamuecst 00y4aroTcs KpUTHUECKOMY
MBIIIICHUIO, aHATM3Y MH(OPMALUK, YMEHUIO NMPUHUMATh BO BHUMAaHHE BCE allb-
TEpHATUBHbIE ITyTH U MHEHHsI, CTPOUTh OOILEHHE C JIPYTMMH JIIOJIbMH, HAXOAUTh
OOIMIMI SI3BIK JUII COBMECTHOTO MOMCKAa HUCTHHBI. JIJIi 3TOr0 HYKHO PAaCHIMPSThH
UCHOJb3yeMble MH()OPMAIMOHHBIE UCTOYHUKU Ha ypOKaX, TBOPUYECKHE 3aJaHus,
paboTy ¢ mokyMeHTauuei, TabnuuamMu, TPUBHOCUTH HOBBIE ()OPMBI pabOTHl — B
napax, rpyniax, pacupeesssich 10 poJisiM B MOJIEIbHBIX CUTyalUsIX.

I'pynmoBoe o0y4yeHne cuuTaercss OAHUM M3 HambOosee 3(pPEeKTUBHBIX METO-
noB nipenogaBanus B cucteme Middle Years Programme (MYP), mockonbKy mipu-
o0ImaeT neteil K BaXKHBIM HaBBIKAM JKHU3HHU, OCYIIECTBIISIET JIEHCTBEHHYIO KOMMY-
HUKAIMI0 MEXy OJHOKJIACCHUKAMHU, BOCIIMTHIBAET YMEHHUE CIIyIaTh, IPUMEPAThH
TOYKY 3pEHHs JPYroro ydaierocsi, paspemarb KOH(JIUKTHL, padoTarh coolia
IUI TOCTH KEHUs: oOuied nenu. PaGora B rpymnme Takke BOCHUTHIBAET CaMOYBa-
KEHHE, YKpeIusieT Apyx0y B Kiacce, 3a4acTyl0 MEHSET B JIy4YIIyl0 CTOPOHY OT-
HOILIEHME K IIKOJIE, JapUT BO3MOXKHOCTb M30€kKaTh HETaTUBHBIX CTOPOH COPEBHO-
BaHus. B rpynmax ydammecs: yoexaaroTcs B IIEHHOCTH B3aUMOIIOMOIIY M TTOBBI-
LIAI0T aKaJIEeMUUYECKYIO yCIIEBAEMOCTb.

PesyabTaThl M 00cy:kaeHHe. B MHTEpaKTUBHON AESITENBPHOCTH Ha YpOKax
XUMUHU B paMKax peanuzaruu MYP HaxonsaT Mmecto pazHooOpasHbie popMbl opra-
HU3AI[MOHHOW pabOThl Ha YpOKe — pojieBas HIpa, ypOK-KOH(EepeHLHs, YpPOK-
cemuHap. Mcnonb30BaHUE 3THUX TEXHOJOTMH OOSA3bIBAET yUUTENs IPOLyMbIBATh
CBOIO paloTy Hamepen, pacCUUTHIBaTh NU(P(EpPEHIUPOBAHHbBIE MO CI0XXHOCTU H
pa3HOO0pa3uio eATENbHOCTH 3a/laHusl, UCIO0Ib30BATh JONOJIHUTENIBHYIO JIUTEpa-
Typy 110 IPEAMETY, BO3MOKHO, U3MEHUTh CUCTEMY oLieHuBaHus. [locTpoenue un-
TEpaKTUBHOI'O YpOKa — 3ajjaya HermpocTas. Beab Ha TakoM ypoKe YyUHUTelb BBICTY-
MaeT B POJIM OpraHU3aTopa, BEAYIIEro, U O0JbIIas YacTh PadOTHl B IUIAHE U3yde-
HUSl MaTepualla OCTAaeTCs 3a YYalIUMHUCS, PEATU3YeTCsl 4epe3 UX CaMOCTOSATElb-
HYIO0 JesaTenbHOCTh. [IpoBenenue Takoro ¢Gopm-pakTopa ypoKOB akTyalbHO HpU
U3yUYCHHUHU TeM, KACAIOIIUXCS MOIy4YeHUs], IPOU3BOJCTBA WM NPUMEHEHUS TeX WIN
HHBIX BEIIECTB.

XapakTep HalMX pa3paboToK HampsMyro 3aBucUT oT MYP Mexmynapo-
HOro 0akajaBpHara, B CBSI3U C YEM MBI OIBITHBIM IyTeM C(HOPMYIHPOBATH COO-
CTBEHHBIE JIONOJHUTEIbHbIE TPEOOBAHUS K MHTEPAKTUBHBIM 3aJaHUSM.

s co3nanus CUCTEMBl HHTEPAKTUBHBIX 33laHUM 110 XUMHH 110 TeMe «Ba-
JIEHTHOCTBY» HaMH HCIOJIb30BAIUCH OHJIANH-IUIaT(OopMa KOHCTPYHUpPOBaHUs 00pa-
30BaTeNbHBIX MaTepuajoB coreapp.ai (puc. 1) u nmpunoxeHue st TOAAEPKKU
oOyd4eHHsI ¥ Tpolecca NPernoJaBaHus C MOMOIIBI0 MHTEPAKTHBHBIX MOJYJIEH
learningapps.org. (puc. 2).

OKCHEpUMEHT BBISBHUJ, YTO OOJBIIMHCTBO YYAIMXCS HCHBITHIBAIOT MOBBI-
LICHHBIA UHTEpeC U KeJlaHue paboTaTh Ha YPOKaxX XUMHHM MOCJE y4yacTHs B 00y-
YEHUH ¢ IPUMEHEHUEM MHTEPAaKTUBHBIX 3a/1aHuil (puc. 3).
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Takue ypoKu BBI3BIM Y HUX SMOIIMOHAJIbHBIN MOJABEM, CTPEMJICHUE BCTY-
nath B AUCKYCCHH, 0OCYXIaTh OTBETHI M MyTH pemeHus 3aganuii. M.E. Tynpuun-
CKMI BBISIBWI aHAJIOTWYHBIN MATTEPH MOBEACHUS U OTHOILICHUS YYalllUuXCsl K Mpe.-
MeTy Ha 3aHATUSAX MO0 (U3UKE C MPUMEHEHHUEM HH()OPMAIIMOHHBIX TEXHOJOTHH.
MBI CcBSA3BIBAEM PE3YJbTAThl SKCIIEPUMEHTOB C TEM, YTO paboTa ¢ UHTEPAKTUBHBI-
MU 33/IaHUSMU HECET B ceOe JIEMEHT UIphI, JeJaeT o0yueHHue yBJeKaTelIbHbIM,
noMoraeT B 6oJiee MPOYHOM U KUBOM YCBOCHHMHU 3HAHMM, KOTOPBIE B UHBIX yCIIO-
BHSIX HE BBI3BIBAIOT TAKOI'O BHUMAaHUS U MHTEPECA Y yYaIUXCSl.

Y4acTHUKH 3KCIIEpUMEHTa OBbUIN pa3ZieJIeHbl Ha JIBE TPYTIIbL: KOHTPOJIBHYIO —
kinaccel 8JI u 8B u skcnnepuMenTanbHyto — kinaccbl 8M u 81, [locne BXxomHOro TE-
cTa (Tabn. 1) nanpHelmme ypoku mo Teme «BaneHTHOCTEY» B AKCIIEPUMEHTATLHOM
TpyIIe MPOXOIUIN ¢ MPUMEHEHHEM HHTEPaKTUBHBIX 33JJaHUI, B KOHTPOJIBHOM — 0€3.

JlanHbie Tabi1. 2 MOKa3bIBAIOT MOBBIIIEHHE CPEIHEro Oalia B KaXKJJOM Kilac-
Ce, HO y yYaIllUXCsl, HAXOASAIINXCS B SKCIIEPUMEHTAIILHON T'PYIIE, IPUPOCT CPe-
Hero Oaijia HECKOJIbKO BhbIIIEe. Bo Bcex Kilaccax Takke 3aMETHO 3HAYUTEIbHOE
CHIDKEHHE HEYJIOBJIETBOPUTEIBHBIX PE3YJIbTATOB padOThI U B IIEJIOM MOBBIIICHHE
KOJIMyecTBa paboT, HAMMMCAHHBIX Ha OTMETKY «5». Pe3ylbTaTsl HTOroBOM KOHTPOJIb-
HOM pabOTHI B KXKJIOM KJIacCe OTOOpa)KeHbI B TaOJI. 3.

https://coreapp.ai/app/plaver/lesson/5e1 9dfbc8ee3dffcl 52fh790/6

ITpumepsr 3axanuii U GparMeHTOB MPOXOXKICHHS
[Examples of tasks and application fragments]

(=]

[My passes] [Russian]

BanenTHocTs [Valence]

Y7o TaKoe BANEHTHOCTE: KaK ONPEAENRTs M KAk WCnons3csats[What is valency: how to define and how to use]

KapTouek B ypoke
[Blocks in the lesson]

[Unseen] [Unseen] [Unseen!

Tecpun FPaatop npuMepos 3ARAHHA QIR TREHUPORKK

[Theory] [Explaining of the exercises] [Exercises for training]

Puc. 1. lNpumepsl 3agaHnii n dparMeHToB NPUNOXeEHNS coreapp.ai
[Figure 1. Examples of tasks and application fragments coreapp.ai]
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Figure 2. Examples of tasks and application fragments learningapps.org
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100 %
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80 %

70%

60% -

50 %

40 %

30%

20%

10%

0%

94 %

MoHpasunock paboratb

[Liked]

2%
N

He noHpasunocb paboratb

[Didn’t liked]

4%

MHeHue He cnoXKmnocb

[Didn’t decide]

Puc. 3. OTHoLeHMe yyalmxcs kK paboTe ¢ MHTePaKTUBHLIMUY 3a4aHUSaMN
[Figure 3. Students’ attitude to working with interactive tasks]

Tabnnya 1
Pe3ynbTaTbhl BXOA4HOrO TECTUPOBaHUS NO Teme «BaneHTHOCTb»
[Table 1. Results of input testing on the topic “Valence”]
8n 8M 8r 8B
OTmMeTKM
[Marks]543 5|4 (3|2 |5|4|3|2)|5|4)|3|2
KonuyecTtBO
oTmeToxK 10| 4|5 8|6 12|38 |12|11| 2|0 |10|10]| 4|0
[Number
of marks]
Bcero yyawuxcs
[Total number 21 29 25 24
of students]
Cpeanuii Gann 4,05 3,66 4,40 4,25
[Average grade]
Tabnnya 2

Pe3ynbTaTbl NPOMEXYTO4YHOA CaMOCTOSATENIbHO paboTbl N0 Teme «BaneHTHOCTb»
[Table 2. Results of intermediate independent work on the topic “Valence”]

8n

8B

8M

8r

OTmMeTKM
[Marks]

5|4 |3

4 | 3|2 |5

4 | 3|2

4 | 3|2

KonunuectBo
OTMEeTOK
[Number

of marks]

12

1113 |0 |11

14

10 | 1 0

Bcero yyawmxcs
[Total number
of students]

21

24

29

25

CpepnHuii 6ann
[Average grade]

4,19

4,35

3,90

4,52
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Tabnnya 3
Pe3ynbTaTbl UTOrOBOI KOHTPOJIBHOW PaboTbl N0 TeMe «BaneHTHOCTb»
[Table 3. Results of the final control work on the topic “Valence”]
8n 8B 8M 8r
OTMeTKN
[Marks] 5 4 3 2 5| 4|3 2 5| 4|3 2 5 4 | 3 2
Konunuectso
oTmMeToK 13|52 |1|14a]8|2|0|15|5|5]|1]21]4]|0]0
[Number
of marks]
Bcero yvyawuxcs
[Total number 21 24 29 25
of students]

CpepgHuii 6ann

[Average grade] 4,43 4,50 4,31 4,84

[To pe3ynpTaTamMm KOHTPOJIbHOI pabOThI MOKHO CYJIUThH O TOBBIIIEHUH CpPE-
Hero Oajia y ydammxcsi BCeX KJIacCoB, HO B pa3HO#l creneHH. YToObl HArsIHO
OTpa3uTh U3MEHEHHE PUPOCTa MOoKa3aTeNel cpeanero 6amia 3a paboThl IO TeMe
«BaneHTHOCTb» y ydalMxcsi BCEX MCCIEIyeMbIX KJIACCOB ObLIa MOCTpOEHa Jaua-
rpamma (puc. 4).

OTKpBITBIE U 3aKpBIThIE (POPMBI UHTEPAKTUBHBIX 33/laHUN IO XUMUH arpo-
OupoBaHbI B 00pa3oBarenbHOM mporiecce. [Tocie nmpoBenenus cpaBHeHMs ux 3P dek-
TUBHOCTU OBLIO OOHApY)KEHO IMOBBINICHHE KayecTBa 3HAHUI B OOJbIICH CTENEHU
OT MHTEPAKTUBHBIX 3aJaHUN OTKPHITONH (POpPMBI, UeM OT 3akphITo. [Ipumenenue
WHTEPAKTUBHBIX 3aJIaHUN MPU OOYUYEHUHM XMMHH MOBBIIIAET KAYECTBO 3HAHUU U
YBEJIMUYMBAET UX MPOYHOCTh, a TAKKeE CIIOCOOCTBYET POCTY BHYTPEHHEH MOTHBA-
MU K YYEHUIO, YTO JIOKA3BIBAETCS pe3yIbTaTaMH MPOBEIECHHOTO UCCIIeIOBAHUS.

iBxoaHoe TecTMpoBaHue
[Entrance testing]

M CamocTosTenibHas paboTa
[Intermediate independent work]

I KoHTponbHas paboTa
[Final test]

Puc. 4. I3meHeHune cpepHero 6anna B pa3Hbix knaccax
no pe3ysibTataM BbINOJIHEHHbIX PaboT No TeMe «BaneHTHOCTb»
[Figure 4. Change in the average score in different classes
based on the results of work performed on the topic “Valence”]
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3axmouyenue. Ha ocHOBaHUM aHanmn3a HayYHOH, METOAMYECKON U ydeOHOU
JUTEPaATyphl YTOUHEHO MOHATHE MHTEPAKTUBHOIO 3a/aHUsA, CIEIAaH BBIBOJ O BaXkK-
HOW pOJIM MHTEPAKTHBHBIX 33/1aHUIl B 00pa30BaTeIbHOM IpoIecce MPHU U3YyUYSHUN
xumun. Coxeprkamye MHGOPMALHIO, MPEJOCTABISIEMY0 IPU MOMOIIHM CPENCTB
MH()OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHHA, M UMEIOIINE CIOXKHYIO CTPYK-
TYpy MHTEpPaKTHBHBIC 3aJlaHMsI IPEIONaraloT IPeJOCTaBIEHUE yuuTeneM oopar-
HOH CBSI3U U OIIPEICIICHHBIX YCIOBUM.

PaccmoTpeHHBIE CXeMBbl JUAIOrOBOro oOMeHa MH(popMale Mexay yda-
IIMMHUCS U YYUTETIeM, UCHOJB3YyIomuM B pabore BozmoxHocTH MKT, orpaxator
Pa3HOBUAHOCTH PE3YJIbTATOB U JECHCTBHI, BOSHUKAIOIIME IIPH BHECECHUM Y4YalllH-
MHUCsI BCEBO3MOKHBIX OTBETOB, U JEMOHCTPUPYIOT, KaK BAPUAHTHI OTBETOB 3aBU-
CAT OT CIENaHHOTO YYaCTHHKAMU MHTEPaKTHUBHBIX 3aJaHUil BbIOOpa, Kakue BO3-
MO>KHOCTH TIOJIy4eHHUs! yuyeOHOW MH(pOpMalUU OTKPBIBAET CAMOCTOSTENbHBIN TO-
HCK OTBETA U KOPPEKIHH YK€ UMEIOIUXCS 3HAHUM.
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«Bectauk PYJIH. Cepus: MadopmaTuzanus oOpa3zoBaHusD» BOIIEN B karajor Poc-
neuat moj ungekcoM 18234 u ¢ 2007 r. u3maercs ¢ MepUOANIHOCTHIO 4 HOMEpa B TOI,
COTJIaCHO MPEJCTaBICHHOMY B TaOnuie rpaduKy:

Homep MocnepHuii cpok caavym oPpopMNEHHON NO YCTAHOBJIEHHBIM Bpems Bbixoga
npaBuiamM cTaTbM OTBETCTBEHHOMY CekpeTapio cepumn
1 20 HOAbps 1-n kBapTan
2 20 deBpansa 2-1 kBapTan
3 20 masn 3- kBapTan
4 25 aBrycta 4-in xkBapTan

Kypnan «Bectauk PY/IH. Cepust: UudopmaTtuzanus 00pa3oBaHHs» BXOAUT B IIe-
peUeHb POCCHUICKHUX PELEH3UPYEMBIX HAyUHBIX YPHAIOB, B KOTOPBIX MOTYT OBITh OITy0-
JINKOBaHbI OCHOBHBIC Hay4YHBIC PE3YJbTAaThl NUCCEPTALUI HA COMCKAaHHE YYEHBIX CTEIle-
HEW I0KTOpa U KaHAuaaTa HaykK.

YBaxaemblie konneru!

Ecnu mpenMeToM Bammx UcclieIOBaHUH SIBJISIOTCS BOITPOCH HH(POpMaTH3aUU 00-
pa3oBaTeNLHOTO MpoIlecca, CBI3aHHbIC C TEMaTHKOW, 0003HAUCHHOH B pyOpUKax Halei
cepuH, MpUIJIAlIaeM Bac K COTpyIHUYecTBY. [Ipuchuiaiite Ham cBou ctaThu. [IpaBuia
oopMITeHUSs IPEICTaBICHBI HUXKE.

Brimeaimue HoMepa Halied cepuu JAOCTYIHBI Ha caitte: http://journals.rudn.ru/
informatization-education

Konmaxmmuvie oannvie

ITouroBerit agpec: Poccuiickas @eneparwst, 117198, Mocksa, yi. Mukityxo-Makasi,
a. 10, xopm. 2

OTBETCTBEHHBIN CEKpeTaph cepuH, . 1. H., mpodeccop Bukrop Cemenoruu KopHuior

E-mail: vs_kornilov@mail.ru
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MPABUJIA O®OPMJIEHUSA CTATEN

1. Tekct crathu HaOupaetcs B penakrope Word B dopmate A4 12 kernem mpudra
Times New Roman uepe3 1,5 unrepaina. [lapameTpsl cTpaHHLBL: BEpXHEe moJie — 3,7 CM, HIX-
Hee — 3,25 cM, neBoe — 3,3 cM, nmpaBoe — 3,7 cM, cTpaHullbl HyMepytores. K TekcTy crarbu
MpuiiararoTcs Kpatkue ceenenus oo aprope: @.M.0. (MOTHOCTHIO), yUeHBIE CTENICHb U 3BaHUE,
JOJDKHOCTD, Ha3BaHUE Kadeapbl, MecTo paboThl, e-mail, TenedoH. Pykonucu mpuHUMAIOTCS:
B 9JICKTPOHHOH (hopMe Ha JIMCKE MM TI0 3JICKTPOHHOH ToYTe TI0 JII0OOMY M3 BIICKTPOHHBIX ajipe-
coB: vs_kornilov@mail.ru, vedvlad1@mail.ru

2. OnTUMaIbHBIN 00bEM MaTEPHAJIOB:

cmamvu — 10—12 crpanun (mpumepHo 20 000 3HaKOB);

peuenzuu, 0630pvr — 3—6 crpanui (5000-10 000 3HaKoB);

anoncel — 1-2 ctpanuisl (1500-3000 31akoB).

3. MakcuManbpHO aonycTuMoe npesbiienne oobema — 10-20 % (Tonpko ¢ mpeaBapu-
TEJIBHOTO COTJIACHs INIABHOTO PEIAKTOPA CEPHN).

4. Kaxkzast cTaThs TOJDKHA OPOPMIIATHCS B CIEAYIOIIEM MOPSIIKE:

a) Ha3BaHUeE;

0) MHUIMAIE! U (JaMUIHS aBTOpa (aBTOPOB);

B) MecTa paboThl aBTOPOB;

r) pabouue agpeca aBTOPOB (C yKa3aHHUEM MTOUYTOBBIX HHIEKCOB);

Jl) aHHOTAIUs CTaThi (MUHHMaJIbHBIN 00beM anHOTauu — 150-200 ciioB);

€) KJII0UYEBbIC CJIOBA;

K) IepPEeBOJ] HAa aHTIMHCKUH SA3BIK M. a—¢;

3) TEKCT CTaThH;

1) CITUCOK JIUTEPATYPHI;

k) References.

5. JIutepaTypHbI€ CCBUIKU BBIIENAIOTCS KBapaTHBIMU CKOOKaMH [ ].

6. YOeautenbHas npoch0a HE HUCIOJIB30BATh B TEKCTE CTAThU MEPEHOCHI, BCTABIICH-
HBIE BpYUYHYIO!

7. Pa3psiika TeKCTa HCKIIIOYAETCsl.

8. B TexcTe DOMKHBI COMEPKATHCS CCHUIKM Ha PUCYHKH M TaOIMIBL 3a KauyecTBO pH-
CYHKOB Wi (poTorpaduii penakiist OTBETCTBEHHOCTH HE HECeT.

9. Criucok nuteparypbl 0opMIIAETCS CIEAYIOIMM 00pa3oM:

a) HOMEp CCBUIKH BBIJIEISIETCS KBaJPaTHBIMU CKOOKaMHU;

0) 012 cmameii ¢ cooprukax u nepuoduxe: HaMIvs U HHAIMAIIB aBTOpa, Ha3BaHHE CTa-
ThH; Jajee (TMoclie AByX KOCBHIX YepToveK) — Ha3BaHHe COOPHUKA WIH JKypHAaja, MECTO M3IaHUS
(V11 KHUT ¥ U3IATENBCTBO), TOJI M3aHuA (IS IEPHOIMUECKUX H3IaHUI — HOMED), CTPAHHUIIBI.

Oopasen: [3] Kopnunog B.C. Ilcuxonornueckue acueKTbl 00y4eHHUs CTyICHTOB By30B
¢dpakrarsHEIM MHOKecTBaM // BecTHuk Poccuiickoro yHuBepcurera npyx0Oel HapomoB. Ce-
pusi: Uadopmaruzanus odpazoBanus. 2011. Ne 4. C. 79-82;

B) 011 MoHozpaghuii: GaMuUIs ¥ MHUIIUAIIBI aBTOpA, HA3BAaHUE KHUTH, MECTO U3JIaHUs,
H3J1aTENBCTBO, TO/1 U3JaHU, KOJIMYECTBO CTPAHULL.

O6pazeu: [1] Boponyos A.b., HYyounosa E.B. Ilcuxonoro-nenaroruyecKue OCHOBBI
pasBuBatomiero odyuenus. M.: 1C, 2003. 192 c.

10. ABTOp HEceT OTBETCTBEHHOCTh 332 TOYHOCTH MPHUBOJUMBIX B €T0O CTAThE CBEACHHIA,
LUTAT U IPAaBUIBHOCTh YKa3aHUs Ha3BaHUN KHUT U KypHAJIOB B CIIUCKE JINTEPATYPHIL.

11. Cornacuno npukasy pekropa PYJIH, kaxxaas craThsi, MpeacTaBleHHas AJs omy0-
JIMKOBaHWS, MPOBEPSIETCS B CHCTeMe «AHTHILIATHAT C LEJIBI0 ONPEACICHIS J0JIN OPUTH-
HaJIbHOCTH U BBISBJICHUS UCTOUHHUKOB BO3MOXKHOIO 3auMcTBOBaHUA. K meyaTu A0nmycKaroT-
cs1 padoThl, B KOTOPBIX J0JI51 ABTOPCKOI0 TEeKCTa cocTaBJisieT He MeHee 70 %.

12. Tlpn HenpaBWJIbHOM 0QOPMJIEHHH CTAThbH, CIPAaBOK u OudIuorpaduu, He-
CBOEBPEMEHHOIl caye K YKa3aHHOMY BbIllle CPOKY MaTepHaI0B, HENPOX0KIEHUH MPO-
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Cepus: AHOOPMATU3ALNA
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BEPKH B cHcTeMe «AHTHILIarHaT» (MeHee 70 % OpPHUTrHHAJBLHOCTH), 4 TAK:Ke NPH OTPH-
LaTeJIbHOM OT3bIBE PELICH3eHTa peJaKIHOHHAA KOJLJIErHs CepUM OCTaBjseT 3a co0oi
NPaBo 0TKA3aTh ABTOPY B My IMKAlLNN.

13. PeaxoJiiernsi cepum AaeT 3eJIeHYI0 YJIUIYY CTAThsIM Ha aHIJIuiickoM si3bike. B 3ToM
ciayyae CHa4aja NPUBOAATCH MeTaJaHHbIe CTATbH HA AHIVIMHCKOM si3bIKE, a 3aTeM —
HAa PyCCKOM.

14. Mpbl npocuM aBTOpPOB 0(popMuTH 4Yepe3 Pocmeyarh MOANMCKY HA KypHAJI
«Bectauk PY/JIH. Cepus: Undopmaruzanus odpasosanus». [lonnucHoi ungexc 18234.

15. [Ipencrapmnsisi B peIakiMio PyKOIIHUCH, aBTOP OepeT Ha cedsl 00513aTeNIbCTBO HE My0-
JMKOBATh €€ HU MOJHOCTbHIO, HU YACTUYHO B MHOM U3[aHUM O€3 COorllacus PeAaKLuu.

Obpasey ogopmnenus cmamou

Mepauko-6uonornyeckas naboparopus
KaK 00beKkT MoaenMpoBaHunS

O.B. UrymHuoBa, E.A. JlykbsnoBa, B./l. IIpouenko, E.M. IllnmkeBu4

Poccuiickuii yauBepcuTeT ApyKObI HAPOIOB
Poccutickas @edepayus, 117198, Mocksa, yn. Muxayxo-Maxnas, 8

AnnoTammst. O0pa3oBaTeNbHBIN MOTEHIMAT MEANKO-OHOJIOTHIECKUX JabopaTopuid poccuii-
CKMX MEIMIIMHCKUX BY30B HE PEAIM3yeTCsl B OJIHON Mepe. AKTYaIbHBIM BOIIPOCOM MEUIIMHCKOTO
00pa3oBaHus SBJICTCS IOTIOJHEHHE 1 3aMEHA MPOBOIMMBIX J1a00PaTOPHBIX SKCIICPUMEHTOB BUPTY-
aJbHBIMHU MPAKTUKyMaMH, JUTI 9ero HeoOXoamuMa pa3paboTka MPUHIMITHAIGHBIX TTOAXO0/I0B K MOZIe-
JMPOBAHHIO BUPTYAJIHONH MEIMKO-OHOIOrnIecKoi Jlaboparopun. JlaHHas cTaThsl IIOCBAIIECHA pas-
PabOoTKe KOHLIENTYaIBHON MOJEIU BUPTYaIbHON MEAUKO-OHOIOrHUECKOH 1ab0paTopuH.

KnroueBble cj10Ba: NMHUTAIIMOHHOE MOJICTHMPOBAHUE, BUPTYAIbHAS PEaIbHOCTh, MEIUKO-
OHMOJIOTHYECKH IKCIIEPHMEHT, BUPTYaIbHAs MEIUKO-OMOIoTHYecKkas adopaTopus, oopa3o-
BaTeNbHBIN Mpolnecc, THPOPMALMOHHO-00pa3oBaTeIbHas cpela

BnarogapHoctu u puHancupoBanue. PaGota Bemonasercs B pamkax OLUIT «Hayd-
HBIE ¥ HAyYHO-TIeIarorndecKkue Kaapbl HHHOBanmoHHOM Poccuu Ha 20092013 rr.».

Medico-biological laboratory as an object of modeling

Olga V. Igumnova, Elena A. Lukyanova,
Vladimir D. Protsenko, Ekaterina M. Shimkevich

Peoples’ Friendship University of Russia (RUDN University)
8 Miklukho-Maklaya St, Moscow, 117198, Russian Federation

Abstract. Medico-biological laboratories in Russian institutes of higher medical educa-
tion do not support effectively the educational process. Searching of universal criteria and re-
quirements to modeling of a virtual medico-biological laboratory is actual for medical education.
The purpose of the article is to develop a conceptual model of a medico-biological experiment
and principal approaches to realization of the model in a virtual medico-biological laboratory.

Keywords: imitating modeling, virtual reality, medico-biological experiment, virtual
medicobiological laboratory, educational process, info-educational environment
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(Tekcr cTatbn)

...B cBsI31 ¢ 3TUM OCTPO BCTaeT BOIPOC OIPEIEICHHsI OCHOBHBIX TIOXO/IOB U PHHITUIIOB
pa3paboTKi MEIMKO-OHOIOTHYeCKOTO 3KcrepuMenTa (MBD) ¢ menbio ero BoCIpou3BeICHUS
MyTeM MOJICIIMPOBAHUS B BUPTYaAJIbHON MEIUKO-OMoiornueckoi nadoparopuu (BMBJI) [1; 4; 7].
Pa3paboTka npUHIUNHATIBHBIX MOAXOJO0B MMO3BOJIUT OOOCHOBAHHO OMpPENENATh BHIOOpP METO-
JIOB M «TITyOMHBD) MOJEIHPOBAHMS M BU3yanm3auun MBD ¢ Toukn 3peHHs MX COOTBETCTBHS
LeJIsIM | 337a9aM JIAbopaTopHOU paboTEL...

(ITocne TexcTa cTaThh)

Cnucok nutepaTypbl
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