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Ucnonb3oBaHne TEXHOJIONMU A0MNOJIHEHHOU peasibHOCTU
AN 0oCBOeHUs nepornndukm kak nogxoa K uHpopmarTtusaumm
00y4eHUs KNTaNCKOMY A3biKy B OCHOBHOW LUKOJNEe

B.B. I'punmkyn', A.C. I'puropnesa’

"Poccuiickuil yauBepcUTeT IpyKOBI HAPOIOB
Poccuiickas @edepayus, 117198, Mockesa, yr. Muxayxo-Maxnas, 6
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AnHoTanms. [Ipobaema u yenw. [lpemiararorcs crmocoObl pereHus TpoOIeMbl TOUCKa
MH(POPMAIIOHHBIX TEXHOJIOTHH, CIIOCOOHBIX 32 CYET HOBBIX HMOJXOJ0B K BU3yaTU3aI[UH HH-
(hopmanuu mOBBICUTH 3(H(HEKTHBHOCTh OCBOSHUS IKOJIbHUKAMHU HEPOTIUPUKUA — OJTHOTO U3
OCHOBHBIX M Han0OJIee CIIOKHBIX ISl M3YUCHUS] KOMIIOHEHTOB CHCTEM O0YYEHHS KHTalCKOMY
SI3BIKY. B kadecTBe MyTH pelIeHus 3TOU MpoOIeMbl pacCMaTPUBAETCS MPUMEHEHHE TEXHOJIO-
TUH JTOTIOJIHEHHON PeajbHOCTH MPH YCIIOBUH HAaX0XIEHUS cpeAcTB U (opM ee 3(hpeKTuBHOrO
HCTIOJIB30BAHUS B paMKax OOYYECHHUS] KHTaCKOMY SI3BIKY B OCHOBHOM mmkoie. Llemsimu nccre-
JOBaHUSA SBILUTUCH pa3pa0doTKa H dKCIEPHUMEHTaIbHOE MOATBepKaeHNE 3P PEeKTUBHOCTH TTOJ-
XOJIOB K O0YyUEHHIO YHaIlIUXCsl OCHOBHOM HIKOJIBI MepOrTU(UIECKOMY MUCBMY M CMBICTIOBOM
TPAaKTOBKE UEPOTIH(POB HA OCHOBE PUMEHEHHS CPEICTB JIOTIOJIHEHHON PeaylbHOCTH.

Memooonozus. OCyIecTBICHO TPAKTHIECKOE HCCIEAOBAHUEC HA OCHOBE (DOPMHPOBAHHS
JKCIIEPUMEHTAIBHOH (63 4eln.) 1 KOHTpoJIbHOH (71 4en.) rpymm o0ydaromuxcs 5-X 1 6-X KJIacCoB.
OOy4eHue MKOJIBHUKOB SKCIIEPUMEHTAIBLHOMN TPYIITBI IPOBOAMIIOCH C UCIIONB30BAHUEM CPE/ICTB
JIOTIOTHEHHOH peallbHOCTH, MapKepOB-HEePOrIH(OB, CIEIHATHLHO TOJ00paHHON KOJIICKIIHA
3D-mopeneli u pa3pabOTaHHBIX 3aJaHHN HA COIOCTABICHHE HEPOTTA(OB M MX CMBICIOBBIX
3HAYCHHH, TOUCK MEepOrNM(pOB MO UX 3HAYCHUSM, pa3paboTky 3D-moxeneit misi BU3yanu3a-
UM 3HAUYEHUH HeporiandoB. AHaIN3 YPOBHS JIEKCHUECKHX HABBIKOB IIKOJHHUKOB B YACTH
COTOCTABJICHUST UEPOTTU(OB M HX CMBICIIOBBIX 3HAUCHHUH OCYIIECTBISUICS IIPH TOMOIIH HHTE-
rpajbHBIX IOKa3aTesel ¢ MpUMEHEHHEM METOI0B MaTeMaTHUECKOM CTATUCTHKHU.

Pesynomamei. TlokazaHo, 9T0 TpeATIOKEHHBIH MOAXO0I K UCIIOIB30BAHUIO TEXHOJIOTUH
JOTIOJTHEHHOM PEaNlbHOCTH B PaMKax OOYYeHUsS KUTaWCKOMY SI3BIKY B IIKOJIC SBISIETCS (-
(extuBHBIM. OOOCHOBAHHBIM SIBISIETCA CO3/IaHUE W PA3BUTHE KOJUIEKLUH 3IEKTPOHHBIX Bep-
cuil nepornmudoB U BUPTYaJIbHBIX 00BEKTOB, OTPAXKAIOIIMX CMBICI OCHOBHBIX HEPOTIU(OB,
H3yYaeMbIX B IIKOJE. D(PPEKTUBHBIM SBISAETCS METOI, KOT/Ia K TAKHM pa3pa0doTKaM IIpHBIIE-
KalTCA CaMM IIKOJIbHUKU. [10100HbBIe MOJX0ABI MOTYT UIpaTh CYIIECTBEHHYIO POJIb AJISl UH-
(dbopmaTH3aMKu cUCTEM OOYYCHHS IIKOJBHHUKOB, a TAKKE€ YCTAHOBJICHHUS JOMOJHUTEIHHBIX
MEXIUCIUIUIHAPHBIX CBS3EH.

3axnouenue. DKCTIEPUMEHTANIBHO TOATBEPKAEHa (PPEKTHBHOCTD IMPEATIOKEHHBIX IMOJI-
XOJIOB K Pa3BUTHIO CHUCTEM IOATOTOBKH HIKOJHHUKOB K M3YYCHHIO MEPOTIM(PUKUA B paMKax
00y4eHUS KUTAHCKOMY SI3BIKY Ha OCHOBE HCIIOJIE30BAHUSI TEXHOJIOTHH IOTIOJTHEHHOW peajb-
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HOCTH. B X0Je mccnemoBaHusi MIKOJIBHUKN 5-X M 6-X KJIACCOB MOKa3aJIM MOBBIIICHHBINH ypo-
BEHb JICKCHUECKHX YMEHHI B YaCTHU COMOCTABIICHUSI NEPOTNTU(OB M UX CMBICIIOBBIX 3HAYCHUH,
MOKCKA W HAMTMCAHHS UEPOTIUQOB IO 33JAHHOMY CMBICJIOBOMY 3HAYEHHUIO.

KiroueBble cjioBa: JOMOMHEHHAS PEaIbHOCTh, HH(pOpMATH3AIM 00pa3oBaHUs, 00y-
YeHHe KUTaliCKOMY s13bIKY, Heporiud, 3D-Mozens, MapKep JOMOIHEHHOMN pealbHOCTH

IHocTanoBka npodaeMbl. COBpEMEHHBIE KOMITBIOTEPHBIE TEXHOJIOTHH CIIO-
COOHBI MMOJIOKUTETIHHO BIIUSATH HA PA3BUTHE METOJIOB O0YUEHHsI OOJBITHHCTBY IIKOJb-
HBIX U BY30BCKUX JUCUHUIUIMH. Bo MHOTHX ciydyasix mosiBlIeHHE 00pa3oBaTeIbHbBIX
ANIEKTPOHHBIX PECYPCOB U IPYTUX CHELU(PUIECKUX CPEICTB O0YUEHHS BJICUET 3a CO-
0011 BO3MOKHOCTh peai3alii HOBBIX METOJIOB MMOATOTOBKH IIKOJbHUKOB, BKIIIO-
YeHHE KOTOPHIX B METOJUYECKUE CUCTEMBl OOYUCHHS OTICIBbHBIM AUCIUILTNHAM
710 TIOSIBJICHUSI TAKUX CPEJCTB ObUIO HEBO3MOXKHBIM. C y4eTOM 3TOr0 MOKHO TIO-
BOPHTBH O Pa3BUTUU CUCTEMBI O0yUEHUS HA OCHOBE MCIIOJIb30BAHMSI TEX WM MHBIX
HOBBIX TE€XHOJOTHH. B monHo# Mepe maHHbIE acClIEKThl XapaKTEPHbI IS Pa3BUTH
MOJIXO/IOB K OOYUEHHIO ITKOJIHHUKOB JTUCIUTUIMHAM (DHITOJIOTHUYECKOTO IUKJIIA, TAKUX
KaK pyCCKUU A3bIK U MHOCTpaHHbIe s3bIkU [10]. IIpu 3TOM, €ciin paHbIlle OCHOB-
HBIMH WHOCTPAHHBIMU SI3IKAMH, U3yYa€MbIMU B IIKOJIE, ObLIN aHTJIMHACKUN U He-
MEIIKUH S3BIKH, TO TETIEPh B YCIOBUAX TVIO0ANTHM3AIIMN O0IIeCTBa M CUCTEMBI 00pa-
30BaHus [8] MOMyJISIPHBIMU U PACHPOCTPAHEHHBIMU CTAHOBATCS KUTAWCKUNA U SITIOH-
CKHI S13bIKH, 00yU€HHE KOTOPBIM SIBJISIETCS CeUU(UYHBIM, B TOM YHCJIE U TIOTOMY,
YTO IIKOJILHUKAM TPUXOIUTCS OBJIaIeBATh HABBIKAMH UEPOTIH(PHUECKOTO MHCHMA.

OcBoeHMe COOTBETCTBYIOUIMX YMEHHM M HAaBBIKOB TPATUIIMOHHO BBI3BIBAET
y IIKOJBHUKOB 3aTPYyIHEHHS, YTO, B CBOIO OUEpPE/lb, BICUYET 3a COOO0I CI0XKHOCTH
B M3yUYEHUU KUTAHCKOTO UJIH SMOHCKOTO SI3bIKA B IIEJIOM, MIOCKOJIBKY OHU BO MHO-
roM 0asupyroTcs Ha BIaJeHUU 0a30Boi meporiuduueckoil rpaMmoTHOCThIO. Oue-
BHUJIHO, YTO COBpEMEHHbIE NMH(POPMAIIMOHHBIE TEXHOJIOTUH, IPUBHOCSAIINE B 00pa-
30BaHME MOBBIILICHUE HATTISITHOCTH, 00JIIal0T CYIIECTBEHHBIM ITOTEHIIUAIIOM C TOY-
KU 3peHUs] 00yueHUsl HallMCaHHUIO U TPaKTOBKe ueporiaudos. /leno B Tom, uTo, yu-
Tasi CJIOBAa M MPEAJIOKEHHUS HAa PYCCKOM SI3bIKE, HIKOJBHHUK 00JIaJjaeT BO3MOXKHO-
CThIO MX IMPOU3HOIIEHHUS, HE B MOJIHOM Mepe MpH 3TOM MOHUMas 3HAY€HHE COOT-
BETCTBYIOLIMX CMBICIIOBBIX €IUHHII. B 3TOM cily4ae OH MOCTENEHHO BO3BpaIlaeT-
csl K TOMY, 4TO OBLJIO MPOYUTAHO, OCO3HABAsI CMBICI IMpeaokeHui u cioB. [lpu
M3YyYEeHUHM KUTAHCKOTO si3bIKa MMeeT MecTo oOparHas cutyarus. s KOppeKTHO-
ro TOHMMaHUS CMbICJIa TPOYUTAHHOTO HEOOXOIUMO HEMOCPEACTBEHHOE 3PUTEIh-
HO€ BOCTIPHSITHE CJIOB, 3aITMCAHHBIX B BHJIE HEPOTIIN(OB.

Oco0eHHOCTH U METOANYECKHE TIPUEMbl 00yUEHUS] HEPOTTTU(PUISCKOMY TIHCh-
My oTpaxkeHsl B pabotax H.A. Jlemunoii, [. xurys, T.I1. 3anoenxo, JI.I1. 3ano-
poxubix, C. Ku, A.®. Konapamesckoro, N.B. Kouepruna, M.B. PymsHiieBo#,
. Taubxyo, M.I'. ®ponosoii, X. Hlyun u apyrux yuensix [3—8; 12]. B poccuii-
CKHUX IIKOJaX, OCYILECTBIISIOMNX 00yYeHHE KUTACKOMY SI3bIKY, YHCJIO KOTOPBIX MO-
CTOSIHHO yBEJIMYMBAETCSI, UCTIOJIB3YETCSl TIOCTATOUHO PAaCIpOCTPAaHEHHBIN IIPUEM 3HA-
KOMCTBA IIKOJIbHUKOB C HOBBIMHU JIEKCHMKOW M meporiudamu. Takol mpuemM Imo-
pa3yMeBaeT HauepTaHUE U3ydaeMbIX Heporiin(OB Ha JOCKE WM 3KpaHEe KOMIIbIO-
Tepa C MOCIEAYIOUUM WHAUBUAYAIbHBIM WM XOPOBBIM IMPOU3HOILIEHHUEM, COOT-
BETCTBYIOIINM (DOHETHUECKON TPAaHCKPUMIMKA. BO MHOTHX CITydasix OCYyIIECTBIIs-
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€TCs BOCIPOU3BEACHHE MOHOTOHHBIX ayTHO(ParMEeHTOB, COMPOBOKIAIONINX OOJIb-
ITUHCTBO COBPEMEHHBIX YYEOHHMKOB W TMocoOuid. OOIMIEU3BECTHO, YTO H3yYCHHE
neporaudoB TOIBKO JUIIb 10 OyMa)KHBIM UCTOYHHUKAM HE BJIEYET 3a co00il He0O-
XOAMMBIH MOBBIIIEHHBI HHTEPEC IIKOIBHUKOB.

MHorue (puIoa0ru U negarord 0TMEYarT MHOr000Opa3HOCTh GOPM Haruca-
HUS UePOrTH(PUIECKUX KITIOYEH U CIOKHOCTh CTPYKTYpPbI HEpPOrIUQOB, 4TO 3aTPy/I-
HSET UX OCBOCHHUE M 3allOMUHaHKE 00ydaronmmMucs. KoMnbloTepHble TEXHOIOTUN
MO ObI CTaTh CYLIECTBEHHBIM IOJACIIOPHEM B PEUICHWU 3TOH MpoOIeMbl, jae-
MOHCTPUPYS LIKOJIbHUKAM OCOOBIE XapaKTepHbIE CBOMCTBA KUTANHCKON Meporiu-
(uYIecKoil CHCTeMbI TUChMa, O0JIaIAoNIeH CII0KHONW MHOTOYPOBHEBOUW CTPYKTY-
poii. B yacTHOCTH, B pamMKax pealn3yeMbIX celyac MoAX0JI0B K 00y4eHHIO 00Jib-
LIMHCTBA IIKOJIBHUKOB OCHOBHAsl 4aCTh BPEMEHH Ha 3aHATHSIX TPAaTUTCA Ha 00b-
SCHeHHE neporiuduueckoro Matepuana yuureiaeM. B ciaydae nonbopa u 3¢ dex-
TUBHOI'O UCIIOJIb30BAHUS COOTBETCTBYIOIUX NH(POPMALIMOHHBIX TEXHOJIOTHH MO/~
XOZbl K M3JI0KEHHIO TAKOTO0 y4eOHOro Marepuana MOTyT ObITh KapIHMHAIBHO H3Me-
HEHBbI, BCJIEICTBUE YETO IIKOJIBHUKN CTAHOBATCS aKTUBHBIMU YYaCTHUKAMH yueO-
HOTO TpolLecca, uccieays ueporiaudsl camoctosTensHo. [lepBoit cyiecTBeHHON
npoOJIeMOii Ha MMyTH MOCTPOSHHS U BHEJPEHUS] COOTBETCTBYIOIIUX METOJIOB 00Y-
YEHHUs SIBJIETCS] HEOOXOAUMOCTD BBISIBJICHUS U PA3BUTHUS MOAXOSIIUX IS TOTO
MH(POPMALMOHHBIX U TEJIEKOMMYHUKALMOHHBIX TEXHOJIOTUH.

UccnenoBanms P. Azymsl, A.B. I'punmkyna, C. [xoxuma, X. Kaydmanna,
A.C. Konymmna, B.P. Poranosa, JI.JI. Jlone3, T. Hocinonu u apyrux cneuuanu-
CTOB IOKa3bIBalOT, YTO CYIIECTBEHHBIM MEAArOrHYeCKUM IMOTEHIIMAJIOM C TOYKU
3peHHsI BO3MOKHOCTH JIEMOHCTPALMM B3aUMOCBSI3U MEXAY CMBICIOBBIMHU €UHU-
aMH U HM300pakeHUsIMH 00J1aJjaeT TEXHOJIOTHs JIOMOJIHEHHON peanbHOCTH. Ofn-
HAaKO B HACTOAILIEEe BPeMsl HE HAKOIUIEH JOCTATOYHBIN OMBIT UCIOJIb30BAHUS STOU
TEXHOJIOTUU TIpU OOyYEHUM HepOrupHUEecKOMy HMHChbMY, HESCEH BO3MOXKHBIN (-
(eKT OT ee BHEIPEHMs B U3yUYEHUE KUTANCKOro s3bIKa. JTO CBUJIETENIBCTBYET O He-
00XOZIMMOCTH TPOBEIEHHUS] COOTBETCTBYIOUIMX TEXHOJIOIMYECKMX M Iefaroruye-
CKHMX U3BICKaHUU.

Metoabl uccaenoBanusi. OnucbIBAEMOE B HACTOSIIEH CTaTbe MCCIIENOBaA-
HUe 0a3MpoBaIach HA HECKOJBKUX OCHOBHBIX TMOJIOKEHUSX U MPEAONOKEHUSX. 3a-
HUMAsICh N3y4YeHneM HauOoIree OMyJISIPHBIX CIIOCOOOB OCBOSHUS 1 3ayYHBAHUS HEPO-
QOB CTyA€HTaMU U IIKOJIbHUKAMU B paMKax caMooOpa3oBanus, C. MakruHHuc
BBISIBUJI, YTO OOJIBIIMHCTBO O0y4aromuxcs 00AyMaHHO WM HEIMPOU3BOJIBHO MpH-
MEHSIOT JJIs1 3TOr0 MPUEMbl aBTOMAaTHYECKOT0 MOBTOPEHUSI U IPUIYMBIBAHUS HC-
topun [14]. DTO 03HAYaAET, YTO HEOOXOAMM MOUCK TAKMX MHPOPMAIIMOHHBIX TEX-
HOJIOTHH, KOTOpBIE MO3BOJSUIN OBl MIKOJIbHUKAM HAIJIAAHO HPEICTABIATh CMBICI
U3y4aeMbIX UEepOrin(oB, BBOAUTH OINpPEICIIEHHbIE aCCOLMAIMH, KOTOpPbIE MOMO-
ranu Obl 00ydeHHto. TexXHOIOrusl JOMOIHEHHON PealbHOCTH, MO3BOJISIONIas BU3ya-
JU3UPOBAaTh MHOTHE OOBEKTHI U MPOLECCHI, OE3YCIOBHO, 00Ia/1aeT COOTBETCTBY-
FOIIMMH BO3MOXKHOCTSMH [1].

[IpumeHneHne TaHHOM TEXHOJIOIMU MOYKET MTO3BOJIUTH U3y4aTh KUTAMCKUN S3bIK
Ha OCHOBE IPEIBAPUTEILHOTO PACCMOTPEHHS HEPOTITU(OB M X CMBICIA. DTO JaeT
BO3MOKHOCTh PEaTM30BbIBATH Hanboee AP PEeKTHBHBIE METOIBI OOYUICHUS S3BIKY.
Kuraiickue uccnenosarenu Coi Cst u JIu Hanb noka3bIBaroT, 4T0 0OYUYAIOIIMMCS C Ca-
MOTI'0 Hayasia Clie{yeT yUUThCS YUUTaTh U IIUCATh TEKCThI, CMBICI KOTOPBIX UM ITOHSATEH.
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BaxxHbIM Taroke SBISETCS ONBIT IPUMEHEHUs pa3HbIX TEXHOJIOTUH npu 00y-
YEHUU UEPOTIH(HKE U KATAHCKOMY SI3bIKY. Takoil ONbIT CBUACTENBCTBYET O Ipa-
BUJIBHOCTH TOAXOJOB K BU3YyaJIM3allMM CMBICIOBBIX KOHCTPYKLUH, COOTBETCTBY-
IOLIMX Heporyngam, Mpyu MOMOIIN KOMITbIOTEPHBIX TEXHOJIOTHH.

CymiecTByeT MHOTO TeJIEKOMMYHUKAIIMOHHBIX CPEACTB, IIPUMEHSEMBIX B 00Y-
YEHUH KUTANCKOMY sI3BIKY. [IpuMepom MOKeT cirykuth paspadborannas B CIIA
cucrema Ponddy Education. ITogo6Hble cuctemsl 6a3upyroTcss Ha NMPUMEHEHUH
TEXHOJIOTHI MCKYyCCTBEHHOTO MHTEJUIEKTA JIJIsl M3Y4YCHUsI MepOr(OUKA U KUTak-
CKOTO 53bIKa JIFOJJbMH, HE SBJISIOLIMMUCS €r0 HOCUTEIISMHU.

Kuraiickuii pa3roBOpHBIN SA3bIK SBISETCA TOHAJIBHBIM. DTO 3HAYUT, YTO OJ-
HOMY CIJIOBY MOTYT COOTBETCTBOBATH HECKOJIbKO PA3IMYHBIX 3HAYCHHUH, 8 IHChMEH-
HBIN S3BIK OCHOBAH Ha HUCIOJIb30BAHUU HECKOJIBKMX ThICAY CIIELUAIBHBIX CUMBO-
J0B. DIIEKTPOHHBIN pecypc, OCHOBAaHHBIM Ha TEXHOJIOTUSAX MCKYCCTBEHHOI'O MH-
TEJJIEKTA, MO3BOJISIET CYIIECTBEHHO YIPOCTHTH MPOIECC 0OYYEeHUSI COOTBETCTBY-
IOLIMM SI3BIKOBBIM acleKkTaM. B Takux pecypcax KOMIIOHEHTHI, 0a3upyrolmuecs Ha
HCKYCCTBEHHOM HHTEJUIEKTE, IMHAMUYECKU PacIIUpSIOT OHJIAH-CI0Baph, Mpeao-
CTaBIISIIOT IIKOJILHUKAM OBICTPBIA JOCTYI K TpeOyeMBbIM COJEepKATEIbHBIM dIie-
MEHTaM, TPYNIUPYIOT BMECTE CXOXKHE MO CMBICITY WJIM HA4€pPTaHUIO CUMBOJBI U
cjioBa. BOJNBIIMHCTBO TaKUX CHUCTEM MPEIOCTABIISAIOT IIKOJIbHUKAM BO3MOXHOCTb
paboTaTh ¢ KOHTEKCTHBIMHU OTPEACICHUSIMH, ayauodparMeHTaMu pa3HbIX ypOB-
Hell CI0XKHOCTH, CPEeICTBAMM HAalMCaHUS KUTAHCKUX HEpOorH(OB MpH MOMOIIU
JaTUHCKOTO andaBura.

O4eBUIHO, YTO BU3YyadU3alUsl KUTAHCKUX Heporinu@oB mnpu nomomu 3D-
MoJiesiell ¥ TEXHOJIOTUU JIOMOJHEHHOM PeaibHOCTH B COUETAHUU C YIOMSHYTBIMU
CHCTEMaMH MO3BOJIMIIM ObI MHTErPUPOBaTh 3((HEKT OT UCIOIB30BAHUS UCKYCCTBEH-
HOTO MHTEIIEKTA C MPEUMYIIIECTBAMH TaKTHIIBHBIX M BU3YAJIBHBIX TEXHOJIOTHH.

B pamkax mpoBeseHHOIro ucciieZioBaHus ObUTN pa3pabOoTaHbl HOBbIE METO/IbI
U KOMILJIEKC CPEJCTB, OCHOBAaHHBIC HA TEXHOJIOTHHU JIOTIOJHEHHOW pealbHOCTH, 103~
BOJISIFOIIFIE OCBAMBATh HAITMCAHWE W YTCHUE HEPOTIN(OB OJHOBPEMEHHO C OCBOE-
HUEM MX CMBICIOBBIX 3HaueHMil. [Ipu TakoM mogxoje M3yuyeHue 3HAKOB U UX
CMBICTIa UMEET B3aUMHBIN 3((HeKT: n300paXkeHHsl U aCCOLUALUU CIIOCOOCTBYIOT
OBICTPOMY OCBOEHHIO CMBICIIOBOTO 3HAY€HHsI, H, HA0OOPOT, TOHUMAHHUE CMBICIIA
TTO3BOJISICT MOBLICUTH 3P (HEKTUBHOCTH 3aIIOMUHAHMS HAU€PTAHUS HEPOTIU(OB.

OcHOBHO# Hjeel, iexalieil B OCHOBE HCCIIEIOBaHHUS, SBISETCS UCIOIb30-
BaHUE MEpOrMM(pOB M UX pacreyaTok Ha Oymare B KadecTBE MapKEepOB U KOJOB,
HEOOXOIUMBIX Ul Bu3yanm3anud 3D-00bEKTOB B paMKax TEXHOJOTMH JIOTOJHEH-
HOH peanbHOCTH. [Ipu TakoM Mojxoae KOMIbIOTEpHAsk TEXHUKA C UCIOJIb30BAHU-
€M BCTPOSHHOH WJIM BHEIIHEH BHIEOKaMephl CKaHHPYET MPOCTPAHCTBO, OKPYIKa-
roliee mKojiabHUKA. CrenuaabHOe MPOrpaMMHOE OOecrieueHue MpeAlpUHUMAET 110-
IIBITKHM TIOMCKA 3apaHee U3BECTHBIX pealbHbIX 00bEKTOB. [l ynpolieHus: TeXHU-
YEeCKOM pealn3aliy Takue 0OBEKThI IOMEYAIOT TPU TOMOIIH CHEeIHATbHBIX KOH-
TPACTHBIX MITPUXOBBIX M300pakeHUN. OOpa3yIOIMIUNACA MPH 3TOM CIHEIHATBHBIA
PHUCYHOK, BO MHOT'OM HOXO0XHii Ha BceM u3BecTHble QR-KObI, MOTy4YHsT Ha3BaHHE
Mmapkepa [9; 11; 13]. OueBunHO, 9TO HEPOTTUQHI B CHITYy UX CIICIIUPHUKH SIBIISIOTCS
TaKMMHU KOHTPACTHBIMU LITPUXOBBIMH M300paKEHUAMH M OOOCHOBAaHHO MOTI'YT HC-
MI0JIb30BAThCS B KAUECTBE MAapKEPOB JIOMOIHEHHOH peabHOCTH. DTO CBOMCTBO Hepo-
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rudoB mpearaeTcsi NOJI0XKHUTh B OCHOBY HOBOTO MOJX0/a K MH(pOpMaTU3aLUU
00y4eHUs1 KUTaCKOMY SI3BIKY.

B sToMm ciydae mocne pacrno3HaBaHus (pu3muecKoro oobekTa (MapKepa-uepo-
riuda) cpencTBa JONOIHEHHON PeabHOCTH 0TOOpaXaroT Ha SKpaHe KOMIIbIOTepa
BUPTYaJIbHBIA 00bEKT (4aie Bcero 3D-mofens), BU3yalbHO HAKJIaJAbIBAa€MbI Ha
dbusmveckuii 00beKT (pacreuatky ueporiuda Ha Oymare). [Ipu 3ToM 31eKTpOH-
HBII pecypc npuBs3biBaeT 3D-Monens Kk puznueckoMy oObEKTY M B CiIydae Bpa-
LICHUSI WK [IEPEMEILEHUS] TAKOTO 00BEKTa MPOU3BOJUT aHAJIOTUYHbBIE JEHCTBUS C
BUPTyaIbHBIM 00BeKTOM [9; 11; 13]. V uenoBeka, moay4aroniero mpu MOMOIIH
9KpaHa KOMIbIOTEpa BU3YaJbHYI0 MHpOpMaLHIo, OyAeT chOpMHUPOBAHO OLIyIIe-
HUE, YTO BUPTyalbHbI OOBEKT CYIIECTBYET U JBHIKETCS B YCIOBUSAX PEAIBLHOTO
Mmupa. Bpamas unu nepememas auct OyMaru ¢ HalMCaHHBIM WM HAalle4aTaHHBIM
Ha HeM ueporiudom, MKOIbHUK OyaeT HabiroaTh COOTBETCTBYIOLIME MepeMellie-
HUSl WIM BpallleHusl BUpTyaiabHOU 3D-monenu, oToOpakaroleil CMbICIOBOE 3Ha-
yeHue uepormda.

B xozxe uccnenoBanust 6bU1 co3iaH OaHK BUpPTYyaiabHbIX 3D-Monenelt, cooT-
BETCTBYIOILINX CMBICITy HEPOTJIU(OB, H3yUaeMbIX Ha 3aHATUSIX [0 KHUTAHCKOMY SI3bI-
Ky POCCHUHCKUMH IIKOJIBHUKaMH 5—6-X KiaccoB. Kpome Toro, Obutn pa3zpaboTaHbl
HarieyaTaHHble Ha Oymare KapTOYKH, COJeprKallue U300pakeHusi COOTBETCTBYIO-
X neporau@os. B HEKOTOPBIX ciydasx UCMOIb30BAINCH N300paKEHUS HEPO-
(OB, BEIBOJUMBIE HA SKpaH MOOMIIBHBIX TeJI€()OHOB WIIM IUIAHIIETOB IIKOJIb-
HUKOB. /[ pa3zpabotku 3D-mozeneil, ux NMpUBS3KM K MapkepaMm-ueporiudam u
COOTBETCTBYIOIIEH BU3yaJIN3alUU JJISl IIKOJIBHUKOB C IPUMEHEHUEM TEXHOJIOTHU
JIOTIOJTHEHHOM pealbHOCTH McToib3oBaachk cucrema HP Reveal.

VYka3aHHas cucTeMa SIBISAETCS TEIEKOMMYHUKALMOHHOW CTyIMEN-KOHCTPYK-
TOPOM, IPU MOMOILIM KOTOPOH BO3MOXHBI CO3/IaHUE, BU3yalH3als, MaHUITYJIHU-
pOBaHue, pacpOCTpaHEHUE OOBEKTOB U COOBITUI HA OCHOBE IPUMEHEHUS TEXHO-
JOruM JonojHeHHoH peanbHocTH. HP Reveal ucnons3yer Buneokamepy, mojacu-
crembl GPS 1 Wi-Fi KoMIIbIOTEpHOM TEXHUKH Ul pacliO3HABaHUS peaibHbIX 00b-
€KTOB, KOTOPBIE 3aTe€M OTOOPAXKArOTCs Ha HKPaHE KOMIIbIOTEPA C BU3yaJIbHO HaJO-
KEHHbIMU Ha HUX Bueo¢pparmMeHTamu, potorpadpusmu, anumaruet nim 3D-mo-
JEJISMU.

[Tpumep pazpaboTaHHOIO B XO/I€ UCCIEOBAHUS CPEACTBA OOYUEHUS — Map-
kepa-ueporauda, 3D-monenu u >pdexTa JONOTHEHHONW peanbHOCTH, Korga 3D-
MOJIEJIb BU3YQJIbHO HAJIOXKEHA Ha pacrevyaTaHHbIM neporing U nepemMeniaeTcsi BMe-
CT€ C HUM B IIPOCTPAHCTBE, OTPAXXCH Ha pUC. 1.

Taxue TexHonornyeckue pa3paboTKU COMPOBOXKIAINCH PA3BUTHEM METOAU-
YeCKOW CHUCTEMbI 00y4eHHsI KUTaliCKOMY SI3bIKY B 5-X U 6-X Kjaccax IIKOJbl. B gact-
HOCTH, COBEpIIEHCTBOBAIMCH METO/BI 00YUYEHHs NePOrTU(UUECKOMY MUCBMY U CO-
MIOCTABJIEHHIO HEPOrIN(OB C UX CMBICIOBBIMU 3HauUeHUAMH. Eciiu paHblie 310 ocy-
LIECTBJIAJIACH MTPH [TOMOILIY KHUT, IJIAKaTOB, IPOEKTOpa M SKpaHa, Mejla U JOCKH,
TO B paMKaX HOBOI'O METOJla IIKOJbHUKH JHOO0 MCIIOJIB30BAIN TOTOBBIE, THOO CO-
3/1aBaJId COOCTBEHHbIE MapKephl JOMOJHEHHOH peallbHOCTH B BUJE UEPOTIH(OB,
JIOTIONHSASL X 00BeKTaMu U3 KoJuiekiuu 3D-moneneid. B aTom citydae HIKOJIBHUKT
U3ydaad uepornpuieckoe MUCbMO, TAKTHIBHO MAHUITYJIUPOBAIIN pacledaTKaMu
ueporiaudos, GOpMHUPOBATIHN UX 3pUTENbHBIE 00pa3bl U CMBICIOBBIE ACCOLHALINY.
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Puc. 1. [pymeHeHne TEXHONOrnn JONOSHEHHOW PEanibHOCTN
0151 U3YYEHUS 1 3aNOMUHAHUWS LIKOMbHUKaMU CMbICIOBOMO 3Ha4YeHust nepornvda

PazButne nomy4niy UCHoIb3yeMble sl STOro yueOHble MaTepUalibl, YTO MPHH-
LUNUATBHO BaKHO JUIs 3(p(eKTUBHOM NesiTenbHOCTH nenaroroB [2; 15]. beum pas-
paloTaHbl crelalbHbIe 3aJaHusl AJIsl IIKOJIbHUKOB, B YHCJIe KOTOPBIX 3aJaHus Ha
MOUCK U IEMOHCTPALIMIO HEPOTTTU(OB IO 33lAHHOMY CMBICJIOBOMY 3HAYEHHIO, TIOUCK
u nemoHcTpaiysi 3D-00beKTOB 10 3aJaHHOMY HepOrudy, YCTaHOBJICHUE COOTBET-
CTBUSA MEXIy wmeporiudamu u 3D-o0beKTamMu C MPOBEPKOH MOCIeAyomei mpa-
BWJIBHOCTH JICWCTBHI MIKOJIbHUKA (B ciydae omuOKu 3D-00beKT «HE PHUBS3HIBA-
eTCs» K uepornudy-mMapkepy), pa3padoTka COOCTBEHHBIX OOBEKTOB JTOMOTHEHHOM
pPEaTbHOCTH Ha OCHOBE NPEABAPUTENILHOTO M3YUYEHHsI CMBICIOBBIX 3HAUYEHUHM HEpo-
ridoB.

DKcrnepuMeHTalIbHbIE HccieoBaHus d()(PEeKTUBHOCTH HCIOIb30BAHUS TEX-
HOJIOTUHU JOTIOJTHEHHOW PEeabHOCTU I U3YyYCHUS UEPOTTU(UISCKOTO MUChMa U
00y4YeHHUs] CMBICIIOBBIM 3HAYEeHUSIM HeporindoB nmpoBoaminch B mkone «llepcnek-
TUBa» roposa MOCKBBI ¢ yUeHUKaMH 5-X U 6-X KiaccoB. Bcero B akcnepumeHTe
npuHsuM ydyactue 134 mkonpHuka. [Ipu mpoBeieHNN SKCIEPUMEHTA UCTIOIb30Ba-
JHCh pa3pabOTaHHbIE B XO/I€ UCCIEI0BAHUS KOJIEKIIMU MapkepoB U 3D-Monernet,
a TaK)Ke CIIELUAJIbHBIE TECTOBBIC 3a/aHMS, AHKETHI, SKCIIEPTHBIE OLIEHKH I1€1aro-
roB, c(hOPMUPOBAHHEIE B PE3YJIbTATE YCTHBIX OMPOCOB IITKOJIBHUKOB.

Pe3yabTaTel M 00cyxneHne. B xome sxcniepuMeHTa MIKOJILHUKU OBUTH CTPYTI-
MMPOBaHbI B KOHTPOJBHYIO U SKCIIEPUMEHTAIBHYIO TPYIIIbI, IO KaXJI0H U3 KOTO-
PBIX B XOJ/I€ BCEX ATAllOB U BUJOB SKCIIEPUMEHTAIILHBIM MPOBEPKU COOMPATIUCH U
o0OpabaTeIBaJIUCh pa3AeibHbIe JaHHBIC. [Ipy ’TOM JaHHBIE YCIIENTHOCTH IIKOJIBHU-
KOB, JIEMOHCTPUPYEMBIE B PAMKaxX OTAEJIbHBIX ITAlOB HKCIIEPUMEHTA, CYMMHpPO-
BaJIUCh C COOTBETCTBYIOIIMMHU BECOBBIMU KOA((PUIIMEHTAMU, UTO 1aBaji0 BO3MOXK-
HOCTh TIOJYYUTh OOIIYI0 MHTErPaJbHYIO OICHKY MO Ka)KIOMY IIKOJIBHUKY KOH-
TPOJIbHOM M SKCHEPUMEHTAIIBHON T'PYII MO BCEM BHJaM 3KcnepumeHToB. Ompe-
NeNsIach CPeHsIs M0JI JOCTHXKEHHS (B MPOIEHTAX) MIKOJIBHUKOB KaXKI0W TpyT-
bl OT MAKCUMaJIbHO BO3MOXKHOI0 3HaUeHUs1, B3ATOro 3a 100 %.
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B xoHTposbHYIO TpyIllly CyMMapHO BOLUIM 71 HIKOJIBHUK, B 3KCIIEPUMEH-
TallbHYI0 — 63 MIKOJbHHUKA.

Bce BubI 1 9TaIbl 3KCIEPUMEHTOB, a TAKKe MCIO0JIb3yeMble METOIbI, yUeOHbIe
Y KOHTPOJIbHO-U3MEPHUTENbHbIE MaTepHuaibl ObUTH HalleJIeHbl Ha BBISIBICHUE JIEKCH-
YEeCKMX HaBBIKOB IIKOJbHUKA, C(OOPMHUPOBAHHBIX MPU O0YUEHHH KUTAHCKOMY S13bI-
Ky B YacTH BJIaJICHUSI CIOCOOHOCTBIO COMOCTABIICHUSI HEPOTNIU(OB U UX CMBICIOBBIX
3HayeHuH. LIIKOTbHUKHM KOHTPOJIBHOM IPyMIbl B TEYEHHE OJHOTO Y4eOHOTro roja
M3yYalld UeporiuprUecKoe MUCbMO C UCTOIBb30BAHUEM BBIIIEOMUCAHHBIX CTaHAapT-
HBIX METO/IOB U cpenctB. OOyuaronmecs SKCIEPUMEHTAIBHBIA TPYIIbI B3aUMOICH-
CTBOBAJIM CO CPEJICTBAMHM JIOTIOJIHEHHOM PEaTbHOCTH B PaMKaX BBITIOJIHEHUS BBIIIE-
yKa3aHHBIX 337aHuil. B ux pacrnopsbkeHHH ObLUTH CHCTEMBI JONOJTHEHHON pealbHO-
cTH (TeIeKOMMYHHUKaIMOHHBIN KoHCTpyKTOp HP Reveal), a Taxoke pazpaboranHbie B
XO0JIe MCCIE0BaHMs KOJUIEKIIMH MapKepoB-ueporimdos u 3D-moneneit. TexHonorun
JIOTIOJIHEHHOM PeaJIbHOCTH MCTIONB30BAIaCh ME1aroraMu Mpu paboTe CO HIKOIbHUKAMU
SKCIIEPUMEHTAIbHBIA Irpymibl. Llenpio Hcronb30BaHMs MpeUIaraéMblX OIX00B
Y TEXHOJIOTUH HAa COOTBETCTBYIOIIMX 3aHATHIX SBISIIOCH OOBSICHEHHE OCOOEHHO-
CTel HauepTaHUs U CMBICIIOBOTO 3HAYEHHUSI HOBBIX JJIS IIKOJILHUKOB HEPOTITU(OB.

O06001IeHHBIE PE3YIBTATHI AKCIIEPUMEHTA OTPaXKEHBI Ha pHC. 2. [l moareep-
MKJIEHUsI TOCTOBEPHOCTH IOJYUEHHBIX PE3YJbTAaTOB MCIIOJIB30BAJICSA CTAaTHCTHYE-
ckuil kpurepuil [Tupcona. BoisiBIeHHBIC 3HAaUEHUS MTapaMeTpa P CBUIIETEIIbCTBYIOT
0 IOCTOBEPHOCTH MOIYUYEHHBIX PE3YJIHTATOB.

JleKcuyeckme HaBbiku

(3HaHMe CMbICNOBbIX 3HaYEHUI Uepornnos)
90%

> 79%
80%
[ KoHTpoAbHaA rpynna M SKCNepUMEHTabHaA rpynna p=0,82
70% .

 62%
60%
p=078 _——

50%

40% 38%

36%
30%

20%

10%

Do obyuyenna Nocne obyyenna

Puc. 2. lnarpamma, otpaxatoLwas BAINSHUE NCMOIb30BaHUSA TEXHOJIOMMM AOMNOJIHEHHOM peanibHOCTN
npu oBy4eHnn KUTANCKOMY s3blKy Ha COOPMUPOBAHHOCTb Y LUKOJIBHNKOB 5-X 1 6-X KNaccoB
JIEKCMYECKMX HABbIKOB B 4YaCTX COMOCTaBNEHMS MEPOrINPOB N UX CMbICSIOBbIX 3HAYEHWIA

OKCIEpUMEHTBI MOKA3aIM, YTO LIKOJIbHUKU IKCIIEPUMEHTAIbHON TPYIIBI 00-
Ja7al0T CYLIECTBEHHBIM IPEUMYIIIECTBOM 110 CPAaBHEHHIO C 00YYaIOIIMMMCS, COCTa-
BUBIIMMHU KOHTPOJIBHYIO TPYIITy. YUalluecs, U3y4yaBlIne KUTaUCKUN SI3bIK C MPH-
MEHEHHEM TEXHOJIOTHH JIOTIOJIHEHHOM PealbHOCTH, ObICTpee M MpaBUIIbHEE OpH-
€HTUPOBAIHCH B TIOUCKE UEPOTIM(POB, YKA3aHUH X CMBICIOBBIX 3HaYeHHUU. BbL1O
BBISIBJICHO, YTO Y IIKOJIBHUKOB 3KCIIEPUMEHTANBHBIN TpyHIbl c(hOPMUPOBAHbI KO-
PEKTHbIE BU3yalIbHbIE U CMBICIIOBBIE aCCOLIMALIMU, HEOOXOUMBIE IJIsl TPHOOpeTe-
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HUS COOTBETCTBYIOIIMX JIEKCMUECKUX HaBBIKOB. Kpome TOro, mo 3KCrepTHHIM OLICH-
KaM BBISIBJICHO IMOBBIIIEHUE MOTHUBALIMU OOYYAIOUINXCSA K U3YUYEHUIO KUTACKOro
SI3pIKA B LIETIOM U UEPOTTU(PUIECKOMY MHCHMY B YaCTHOCTH B YCIIOBHUSX HCIIOJIb-
30BaHUsI TEXHOJIOTUM JOMOJHEHHON peanbHOCTH, 3D-mMoaenupoBaHus, METOI0B
00ydYeHHsl, OCHOBAaHHBIX HA KOHCTPYUPOBAHUU B3aMMOCBSI3U HEPOTTH(OB U UX BH-
3yaJbHBIX 00pa30B CAMUMHU IIKOJIbHUKAMHU.

3akiouenue. [IpeniokeHHBIH B X0/I€ OMMCAHHOIO UCCIEAOBaHUS MOAXOM
K MCTIOJIb30BAaHMIO TEXHOJIOTHI JOTIOJTHEHHON PEaTbHOCTH B paMKax 00yUeHHsT KUTai-
CKOMY SI3bIKY B ILIKOJIE siBiIseTcs d(dexTuBHbIM. Ecin roBoputs Oosiee TOUHO, TO pH-
MEHEHHE TEXHOJIOTHH JOMOJHEHHOM pPEeaIbHOCTH MO3BOJISIET CYIIECTBEHHO ITOBBICUTh
PE3YJILTATHBHOCTD O0YYEHHSI KUTAICKOMY SI3BIKY B 9YaCTH M3Y4EHHS HEPOTITU(PIUECKO-
ro MUChMa, COMOCTABIICHHUS UEPOTTH(OB U X CMBICIIOBBIX 3HAYCHUH, TIOUCKA UEPO-
rudoB 1 HHPOPMAIIUN HA KUTACKOM SI3BbIKE, a TAK)KE HAITUCAHUs NeporIn(oB.

O60CHOBaHHBIM SIBIISIETCS CO3/IaHUE U Pa3BUTHE KOJUIEKIUN 3JIEKTPOHHBIX
Bepcuil uepornudoB, UCTIOIH30BAaHUE KOTOPBIX BO3MOXKHO B Ka4eCTBE MapKEpOB
JOTIOJTHEHHOM pealbHOCTH, KoJuteKIui 3D-Moeneit u Apyrux BUPTYaTbHbBIX 00b-
€KTOB, OTPAYKAIOIIMX CMbICT OCHOBHBIX UEPOTH(OB, U3y4aeMbIX B HIKOIE. DPdek-
TUBHBIM SIBJISIETCSI METOJI, KOT/Ia K TaKUM pa3pabOTKaM MPUBJIEKAIOTCS CAMHU IIKOIb-
HUKU. Peanmuzanus mpeasio)KeHHOrO B XOJI€ MCCIIEIOBAHUS COBEPIICHCTBOBAHUS
METOJIMYECKUX CUCTEM OOyUEHHUsI KUTAlCKOMY SI3bIKY, OCHOBAHHOT'O Ha MpUMeEHe-
HHUM TE€XHOJOTHUM JOTOJHEHHON PEAIbHOCTH, KPOME JOCTUKEHHUS LIEJIEH MOBbILIE-
Hus dpPekTUBHOCTH 00yUEHUS HePOTIHU(DHKE MOXKET UTPaATh CYIIECTBEHHYIO POJIh
B Pa3BUTHH MOJX0J0B K HHPOPMATH3AIUN O0O0YUICHHS B LIKOJIC, a TAK)KE YCTAHOB-
JIEHUU JAOTIOTHUTENBHBIX MEXIUCIIUIUIMHAPHBIX CBS3EH.
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Research article

Using AR-technology for mastering hieroglyphics
as an approach to informatization of
learning Chinese language in school
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6 Miklukho-Maklaya St, Moscow, 117198, Russian Federation
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11a Sinyavinskaya St, Moscow, 141411, Russian Federation

Abstract. Problem and goal. Methods are proposed for solving the problem of searching
for information technologies, which, due to new approaches to information visualization, can
increase the efficiency of students mastering hieroglyphics — one of the main and most diffi-
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cult to study components of Chinese language learning systems. As a way to solve this problem,
the application of augmented reality technology can be proposed, provided that the means and
forms of its effective use are found in the framework of teaching the Chinese language in school.
The aim of the study described in the article was the development and experimental confirma-
tion of the effectiveness of approaches to teaching students in school hieroglyphic writing and
the semantic interpretation of hieroglyphs based on the use of augmented reality tools.

Methodology. A practical study was carried out on the basis of the formation of the ex-
perimental (63 people) and control (71 people) groups of students in grades 5 and 6. School-
children of the experimental group were trained using augmented reality tools, hieroglyph
markers, a specially selected collection of 3D models and developed tasks for comparing hi-
eroglyphs and their semantic meanings, searching for hieroglyphics by their meanings, deve-
loping 3D models for visualizing the meanings of hieroglyphs. The analysis of the level of
lexical skills of schoolchildren in terms of comparing hieroglyphs and their semantic values
was carried out using integral indicators using methods of mathematical statistics.

Results. It is shown that the proposed approach to using augmented reality technologies
in the framework of teaching the Chinese language at school is effective. It is justified to create
and develop collections of electronic versions of hieroglyphs and virtual objects that reflect
the meaning of the main hieroglyphs studied at school. An effective method is when the stu-
dents themselves are involved in such developments. Such approaches can play a significant
role in informatization of educational systems for schoolchildren, as well as in establishing
additional interdisciplinary ties.

Conclusion. The effectiveness of the proposed approaches to the development of systems
for preparing schoolchildren to study hieroglyphics in the framework of teaching the Chinese
language based on the use of augmented reality technology has been experimentally confir-
med. During the study, schoolchildren of the 5™ and 6™ grades showed an increased level of
lexical skills in terms of comparing hieroglyphs and their semantic meanings, searching and
writing hieroglyphs for a given semantic value.

Key words: augmented reality, informatization of education, teaching the Chinese lan-
guage, hieroglyph, 3D model, marker of augmented reality

References

[1]  Grinshkun AV. Vozmozhnosti ispol'zovaniya tekhnologij dopolnennoj real'nosti pri
obuchenii informatike shkol'nikov [Possibilities of using augmented reality technologi-
es in teaching informatics to schoolchildren]. Vestnik Moskovskogo gorodskogo peda-
gogicheskogo universiteta. Serija.: Informatika i informatizacija obrazovanija [Bulletin
of the Moscow City Pedagogical University. Series: Informatics and Informatization of
Education]. 2014;3(29):87-93.

[2]  Grinshkun AV. Tekhnologiya dopolnennoj real'nosti i podhody k ee ispol'zovaniyu pri
sozdanii uchebnyh zadanij dlya shkol'nikov [Technology of augmented reality and ap-
proaches to its use in creating educational tasks for schoolchildren]. Vestnik Moskov-
skogo gorodskogo pedagogicheskogo universiteta. Serija: Informatika i informatizacija
obrazovanija [Bulletin of the Moscow City Pedagogical University. Series: Informatics
and Informatization of Education]. 2017;3(41):99-105.

[3] Demina NA. Metodika prepodavaniya prakticheskogo kitajskogo yazyka [Method of
teaching practical Chinese]. Moscow: Vostochnaya literature Publ.; 2006.

[4] Zadoenko TP, Huan SH. Nachal'nyj kurs kitajskogo yazyka [[nitial course of the Chi-
nese language] (vol. 1). Moscow: Vostochnaya kniga Publ.; 2010.

[5] Zadorozhnyh DP. Metodika prepodavaniya kitajskoj ieroglificheskoj pis'mennosti [Me-
thods of teaching Chinese hieroglyphic writing]. Vestnik nauki Sibiri [Bulletin of sci-
ence of Siberia]. 2014;1(11):182—187.

[6] Kondrashevskij AF, Rumyanceva MV, Frolova MG. Prakticheskij kurs kitajskogo yazyka
[Practical course of the Chinese language] (vol. 1). Moscow: Vostochnaya kniga Publ.; 2010.

16 DIDUCTIC ASPECTS OF EDUCATION INFORMATIZATION



I'puniukyn B.B., I'puropsesa A.C. Becmnux PY/[H. Cepusi: Ungpopmamuszayus oopazosanus. 2020. T. 17. Ne 1. C. 7-17

[71 Kochergin IV. Ocherki metodiki obucheniya kitajskomu yazyku [Essays on methods of
teaching Chinese]. Moscow: Muravej Publ.; 2000.

[8]  Filippov VM, Krasnova GA, Grinshkun VV. Transgranichnoe obrazovanie [cross-border
education]. Platnoe obrazovanie [ Paid education]. 2008;(6):36-38.

[9] Dong A, Suyang B, Behzadan T, Amir H, Chen K, Feng U, Kamat R, Vineet R. Col-
laborative visualization of engineering processes using tabletop augmented reality. Ad-
vances in Engineering Software. 2013;(55):45-55.

[10] Golonka EM, Bowles AR, Frank VM. Technologies for foreign language learning:
a review of technology types and their effectiveness. Computer Assisted Language Lear-
ning. 2014;(27):70-105.

[11] Henderson S, Feiner S. Exploring the benefits of augmented reality documentation for
maintenance and repair. I[EEE transactions on visualization and computer graphics.
2011;17(10):1355-1368.

[12] Ke C. Effects of strategies on the learning of Chinese characters among foreign language
studies. Journal of the Chinese Language Teachers Association. 1998;33(2):93-112.

[13] Livingston M.A. Evaluating human factors in augmented reality systems. /[EEE Com-
puter Graphics and Applications. 2005;25(6):6-9.

[14] McGinnis SH. Student attitudes and approaches in the learning of written Chinese. Pa-
per presented at the Annual Conference of the American Association for Applied Lin-
guistics. Long Beach; 1995. CA. 1.

[15] Onalbek ZK, Grinshkun VV, Omarov BS, Abuseytov BZ, Makhanbet ET, Kendzhae-
va BB. The Main Systems and Types of Forming of Future Teacher-Trainers' Profes-
sional Competence. Life Science Journal. 2013;10(4):2397-2400.

Article history:
Received: 17 September 2019
Accepted: 22 October 2019

For citation:

Grinshkun VV, Grigorieva AS. Using AR-technology for mastering hieroglyphics as an
approach to informatization of learning Chinese language in school. RUDN Journal of
Informatization in Education. 2020;17(1):7-17. http://dx.doi.org/10.22363/2312-8631-2020-
17-1-7-17

Bio notes:

Vadim V. Grinshkun, Russian Academy of Education corresponding member, doctor of
pedagogical sciences, full professor, professor of the department of information technolo-
gies in continuous education of Peoples’ Friendship University of Russia (RUDN Univer-
sity). E-mail: vadim@grinshkun.ru

Anna S. Grigorieva, teacher of foreign language of “Perspektiva” school, Moscow. E-mail:
ane4ka-grigoreva@mail.ru

JNIOAKTUYECKHNE ACIHIEKTBI MTHOOPMATU3ALIMN OBPA3OBAHUA 17



ﬁ RUDN Journal of Informatization in Education

=‘ 2020 Vol. 17 No. 1 18-25

L BectHuk PYAH. Cepusa: UndbopmaTusaumna o6pasoBaHus mg?ﬂgé{{ﬂ;;ﬁ:g::éﬂggt::é
DOI 10.22363/2312-8631-2020-17-1-18-25 Research article
UDC 373

Experimental pedagogical activity
when teaching computer science to younger students

Viktor S. Kornilov, Svetlana V. Morozova

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

Abstract. Problem and goal. One of the important components of the educational and
methodical work of a teacher who teaches computer science to younger students is the quality
control of the acquired system of knowledge of schoolchildren, which involves experimental
pedagogical activity. Such experimental pedagogical activities include pedagogical experiments,
the results of which are processed and analyzed using mathematical methods. Pedagogical
measurements allow to justify the effectiveness of the implemented teaching methodology.

Methodology. Pedagogical measurements are carried out in pedagogical research aimed
at improving the content, methods, forms and means of teaching computer science to younger
students using didactic games. The pedagogical experiment itself includes ascertaining, sear-
ching, forming and controlling stages. The analysis of the results of pedagogical measure-
ments aimed at identifying the quality of the obtained knowledge in computer science of younger
students can be effectively carried out using mathematical and statistical methods.

Results. The conducted pedagogical measurements allow to draw a conclusion about
how much younger students have subject knowledge in computer science, which is taught
using didactic games; to identify the level of their worldview, logical thinking.

Conclusion. Experimental pedagogical activity of the teacher in the process of teaching
computer science to younger students allows to identify the effectiveness of such training,
the level of subject knowledge of students. Analysis of the results of pedagogical measurements
allows, if necessary, to correct the methodology and content of training in computer science.

Key words: teaching computer science to younger students, information technologies,
didactic games, pedagogical measurements

Problem statement. In modern conditions, computer science plays an im-
portant role in the development of world science and scientific and technical pro-
gress, the formation of knowledge and culture of modern society. Today, compu-
ter science as an academic discipline has become a fundamental discipline. It is
included in the content of both school education and university education of stu-
dents in various fields of training. In the development of informatics as an academic
discipline has contributed to studies of such authors as G.S. Batrshina, S.A. Be-
shenkov, T.A. Baronenko, L.L. Bosova, N.N. Bulgakov, A.V. Goryachev, A.A. Gra-
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chev, S.G. Grigoriev, V.V. Grinshkun, L.M. Dergacheva, O.Ju. Zaslavskaya, T.B. Za-
kharova, G.A. Zvenigorodsky, R.R. Kamalov, S.D. Karakozov, A.A. Kuznetsov,
M.P. Lapchik, I.V. Levchenko, N.In. Makarova, Yu.A. Pervin, A.E. Rakitin,
I.G. Semakin, A.R. Esayan, A.J. Friedland and other authors (see, e.g., [1; 4-7]).

In science lessons to grade school students master the theoretical concepts
underlying the course, the initial ideas about the information picture of the world,
learn to use computer technology as a means of working with information in aca-
demic and daily life, develop the initial ability to select necessary information,
to understand and apply this information in solving academic tasks is the process
of nurturing interest in information activities, the ethical standards of information
selection and the education of careful attitude to electronic devices.

In the learning process students, mastering the content of the course of infor-
matics and reinforcing practice, solve various assignments and exercises, for exam-
ple, call color, shape, size of objects, continue a predetermined number, thereby
learning to build an algorithm to search a sequence; giving the name of the objects,
divide them into groups, learn to combine and classify items into groups by com-
mon characteristics, learn about the concept of composite parts; establish spatial
relationships “greater than”, “less”, “same”; compare sets, solve problems using
arithmetic, remember mathematical terms; encode information using the alphabet
in forward and reverse order; build and parse statements, learn the basics of logic;
make algorithms cyclic, branching, linear, learn the basics of programming.

In the process of completing educational tasks, students not only master
the theoretical material on computer science, but also can practically work out
the skills and abilities of working at the computer. The system of tasks for prima-
ry school in computer science, implemented on a computer, will improve the qua-
lity of education of students and develop their creative abilities, and this contri-
butes to the formation of their deep knowledge of computer science.

In the process of teaching computer science, students develop their world-
view, logical and informational thinking, and knowledge of such fundamental
concepts as information, algorithmization, syntax, modeling, formalization, and other
concepts of computer science. The effectiveness of teaching school informatics is
achieved through the formation of the content of training, the full implementation
of the goals, principles, forms, tools and methods of training. One of the most ef-
fective methods of teaching students computer science is the game (game tech-
nologies, didactic games, business games, computer games) (see, for example, [2;
3;6;7;9; 13-15]).

The use of didactic games in the process of teaching students computer sci-
ence using computerization tools allows them to form a system of knowledge in
the discipline, to develop their creative abilities. A traditional lesson differs from
a lesson using didactic games in that problem situations are formed independently.
At this lesson, students are not in any limits or under pressure of restrictions,
they have the right to make mistakes. At the same time, they can show independence,
actively and creatively approach the tasks.

Such authors as S.A. Bizyaeva, A.K. Bondarenko, N.N. Bulgakova, N.A. Vla-
dimirova, L.M. Dergacheva, R.R. Kamalov, A.L. Katkova, T.G. Ryseva, N.I. Ni-
kulina, S.V. Ilchenko, D.G. Zhemchuzhnikov, O.N. Polschikova and others made

IMTPEITOJJABAHUE NTHO®OPMATUKU 19



Komilov V.S., Morozova S.V. RUDN Journal of Informatization in Education, 2020, 17(1), 18-25

a significant contribution to the development of methods of teaching informatics
to schoolchildren using the game approach (see, for example, [2; 4; 6; 7; 9; 12]).

Participation in didactic games in computer science lessons gives students
the opportunity to improve their creative thinking, to understand the importance of
the material being studied and the meaning of the concepts being studied in com-
puter science more deeply.

The use of didactic games in teaching computer science to primary school
students contributes to the comprehensive development of their personality, active
mental growth, and deep and meaningful learning. Therefore, the development of
individual abilities of students should be taken into account when developing such
training content. In addition, didactic games in computer science lessons can be
selected individually in accordance with the level of subject knowledge of younger
students. With this approach, each student will be able to acquire the necessary
knowledge and skills, but at a different level.

Methods of research. One of the important components of the educational
and methodological work of a teacher who teaches computer science to younger
students is the quality control of the acquired system of knowledge of schoolchil-
dren, which is carried out as a result of experimental pedagogical activity. Such
experimental pedagogical activity usually involves conducting pedagogical expe-
riments, the results of which are processed and analyzed using various mathemati-
cal methods. For example, after studying the topic “Types of information, human
and computer”, the quality of learning the educational material and the content of
such fundamental concepts as information, sound information, taste information,
tactile (tactile) information, olfactory information, visual (visual) information, com-
puter, keyboard, monitor, mouse, system unit can be determined.

Experimental pedagogical activity is carried out at different stages of peda-
gogical research aimed at identifying and justifying pedagogical influences, such
as the content, methods, forms and means of teaching. Pedagogical experiment,
as a rule, consists of ascertaining, searching, forming and controlling stages. When
conducting such experimental pedagogical activities, a variety of approaches can
be used, including the use of mathematical methods for processing the results of
pedagogical measurements. Statistical methods, among other things, allow making
an informed decision about the results of the pedagogical experiment (see, for ex-
ample, [8; 10]).

One of these methods is the method of calculating the linear Pearson corre-
lation coefficient, which can be used to calculate the correlation between increasing
the level of fundamental knowledge in the field of computer science and the ability to
perform training tasks independently; the degree of influence of computer science
training on the formation of creative abilities and worldview in younger students.

The Pearson coefficient Yy is determined by the formula:

l/lix[y[ _Zn:xfiyi
— i<l i=1 i=1
xy >
[nix}z —(XXIJZJ [”2)’;’2 _(iyr)z]
i=1 i=1

i=1 i=1
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where n means the number of observations being compared; x and y, mean

the quantitative features being compared.

Among the mathematical methods that can be used to assess the quality of
primary school students’ subject knowledge in computer science, the following
methods can be used.

1. The method of V.P. Bespalko, which can be used to identify the level of
learning of educational material in school computer science, using the value of

n
the coefficient & = —, which n determines the number of points scored by
N

younger students, N determines the maximum number of points for younger stu-
dents.

2. The method of A.V. Usova, which allows to reveal the completeness of
assimilation by younger students of the content of concepts used in the process of
teaching computer science, by the value of the coefficient K, which is determined

by the formula: K = Z p, where p. denotes the number of essential
p-n -

features of concepts learned i-th student, p means the total number of attributes

of the concept, n» means the number of students in the class.

The Microsoft Office Excel software allows to calculate the value of the above
coefficients, as well as to build various visual diagrams.

Results and discussion. The obtained results of pedagogical experiments
allow to draw a conclusion about how successfully younger students have funda-
mental knowledge in the field of computer science, which is taught using didactic
games.

Conclusion. In the process of teaching younger students computer science
using didactic games, experimental pedagogical activity of the teacher allows to
identify how successfully such training is conducted. The results of pedagogical
measurements clearly demonstrate the level of subject knowledge of younger stu-
dents in computer science and help, if necessary, to adjust the methodology and
content of training in computer science using didactic games.
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npu 06yquvw| I/IHCI)OpMaTMKe Maaawlunx LWKOJIbHUKOB
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MOCKOBCKHI TOPOJICKON MEeIaroru4ecKuii yHUBEPCUTET
Poccutickaa @edepayus, 127521, Mocksa, yr. [llepememvesckas, 29

Annoramyst. [Ipo6rema u yens. OIHON U3 BOKHBIX COCTABISIOIIMX YUeOHO-METOMMIECKOM
paboThI Menarora, OCyIIeCTBILIIONIEro o0ydeHne HHPOPMATHKE MIIAJIINX IIKOJIBHUKOB, SBIIS-
eTCsl KOHTPOIIb KayecTBa MPHOOpEeTaeMOoi CHCTEMbI 3HAHHH IIKOJILHUKOB, KOTOPBIH Mpeanoia-
raeT SKCIEPUMEHTAIBHYIO MEJarOrMYeCKyI0 JACSITENbHOCTh. B TaKyl 3KCIEPUMEHTATIbHYIO
MEJArOTHYECKYIO JICSTEIBHOCTh BXOJAT MEIarOrHYeCKUe SKCIICPUMEHTHI, Pe3yIbTaThl KOTOPBIX
00pabaThIBAIOTCS W AHATU3UPYIOTCS C MOMOIIBI0 MaTeMaTUIECKUX MeTo0B. [lemarornueckue
H3MEPEHHS TTO3BOJISIOT 000CHOBAThH 3(PPEKTHBHOCTh PeaT3yeMOil METOJUKH O0YUICHUSI.

Memooonoeus. Tlenarornyeckue U3MEPEHUs IPOBOATCS B MEJArOTHYCCKUX HUCCIEIO-
BaHMSX, KOTOPBIC HATPABIICHBI HA YIYUIICHHE COACPIKAHUS, METOIOB, POPM H CPEICTB 00Y-
YeHHs MJIAJIIHUX IIKOJBHUKOB HH(OpPMATHKE C MCMOJIb30BaHUEM AuaakTHueckux urp. Cam
MeIarornIecKuil SKCIEPUMEHT BKJIFOYAET KOHCTATHPYIOIIHA, TOUCKOBBIH, POPMUPYIOLIHI U
KOHTPOJIUPYIOUIN 3Tanbl. AHAIN3 pe3yIbTaTOB MEJAaroruuecKiuX W3MEpEeHNH, HalpaBIeHHbIX
Ha BBISIBJICHHE KauecTBa IOJy4aeMbIX 3HAHUH M0 MH(POPMATHKE MIIAIIINX [IKOJIbHUKOB, 3¢-
(EeKTUBHO MOXKET OBITh OCYILECTBIICH C UCTIOIb30BAHUEM MATEMATHUYECKUX U CTATHCTHICCKUX
METO/IOB.

Pesynomamor. TIpoBeeHHbBIC NeJarornueckue U3MEpeHusl MO3BOJISIFOT CeNIaTh BBIBOJ
0 TOM, HACKOJBKO MJIAJIINE IIKOJbHUKH 00IaJa0T MPEIMETHBIMU 3HAHUAMHU 110 HHPOpMa-
THKE, 00y4YeHHEe KOTOPOH OCYIIECTBISACTCS C UCTIONB30BAHUEM TUIAKTHUCCKUX UTD, BHISIBUTDH
YPOBCHb UX MHUPOBO33PCHUSA, JIOTUICCKOI'O MBIIIJICHUA.

3akniouenue. JKCIIEPUMEHTANBHAS MTEIaTOTHYECKas IEATEIBHOCTD Mearora B Mporec-
ce mpernonaBaHus HHPOPMATUKU MIIAJIIINM IIKOJbHUKAM TO3BOJIIET BBISIBUTH (P (HEKTHBHOCT
TAKOTO OOyUYEeHHMsI, YPOBEHb MPEAMETHBIX 3HAHUH IIKOJILHUKOB. AHAN3 Pe3yIbTaTOB Te1aro-
TMYECKUX M3MEPEHHUH 1aeT BO3MOXKHOCTh ITPU HEOOXOANMOCTH CKOPPEKTUPOBATh METOJUKY U
cozepxaHue 00ydeHusl Mo HHPOPMATHKE.

KunroueBble cjioBa: 00yueHHE MIIAAIINX IIKOJIBHUKOB HH(OpMaTHKe, HHOOPMALOHHEIC
TEXHOJIOTHH, AUAAKTHIECKUE UTPHI, IeJarOTHIeCKIe N3MEPEHUS
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BoamoxHoctu TYUC N MOOK
B KOMIMJIEKCHOM pelueHum 3aga4 ooy4yeHuns
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AnHoTammst. [Ipodnema u yenv. B crathe akTyam3upyeTcs mpodieMa HHTErPariii BO3MOX-
HOCTEH MaccoBOIr0 OTKphITOro oHaitH-kypca (MOOK) 1 TenekoMMYHHKAIHOHHOK y4eOHO-HHBOP-
maumonHo# cuctembl (TYHC) By3a, paccMaTpuBaeMasi ¢ yUeTOM BBISIBICHHS BO3MOXKHOCTEH JaH-
HOH MHTErpaIyy UIsl KOMIDIEKCHOTO PEeIIeHHs 3a1a9 00y4IeHNs] HHOCTPAHHBIX CTY/ICHTOB B BY3e€.

Memooonozus. OnauM U3 Harbonee YPPEKTUBHBIX PEIICHUA B paMKaX MEPCIICKTHB pa3-
BUTHS COBPEMEHHOT'0 By3a SIBJISIETCS Ha CeroAHSIIHNM 1eHp unTerpams cucteM MOOK u TYHC.

Pe3zyromamui. BeIsiBIeHB BO3MOKHOCTH MHHOBAIIMOHHBIX ()OPM TUCTAHIMOHHOTO 00-
pa3oBaHMA I OpraHu3alyu y4eObHOro npouecca B By3e. OnpeaeneHbl U pPacKphIThI EpCIek-
TuBHBIe BO3MOXkHOCTU HMHTerpaund MOOK u TYUC B pamkax (yHKIHOHMPOBAaHHUS COBpe-
MEHHOH M (POBOH 00pa30BaATEIBHOM CPEabI By3a.

3axnouenue. Uaterpanus cucrem MOOK 1 TYUC no3BomnsieT HUBENMUPOBATh HIOAHCHI,
cBsa3aHHble ¢ opueHTauneid MOOK Ha Gosbllioe KOJIM4eCcTBO Mojb3oBaresieid. Hecmorps Ha
TO, YTO YHCIEHHOCTh CTYJICHTOB BY30B BBICOKA, yUET 0COOCHHOCTEH KOHKPETHOIO By3a obec-
neunBaetrcs B3aumoeicTereM cuctreM MOOK u TYUC, uto nenmaet yueOHBIH mpoiiecc mpo-
IPECCUBHBIM, HHHOBALIMOHHBIM U OPUEHTUPOBAHHBIM Ha COBPEMEHHbIE TEHICHLIUU PA3BUTHS.

KiroueBble ¢j10Ba: MacCOBBI OTKPBITHIM oHnaiiH-kKypc, MOOK, TenekoMMyHUKaIH-
OHHasi yueOHO-nH(popMarmonHas cuctema, TYUC, unpopmaruzanus obpazoBaHus, oOyue-
HUE WHOCTPAHHBIX CTYACHTOB B POCCHICKUX BY3aX, IUCTAaHIIMOHHOE 00pa3oBaHue

IMocTtanoBka npodiaembl. Pazsutie MHPOPMALIMOHHBIX U TEJIEKOMMYHHKA-
LIUOHHBIX TEXHOJOI'MH, UX CTpaTernyeckas HalpaBIEHHOCTb, 00YCIOBIMBAIOIIAs
yBelIM4YeHHne WH(POPMAIMOHHOTO MOTEHIMalla COBPEMEHHOTO BYy3a, SIBIISIOTCS Ha

© benormazoB A.A., benornazosa JI.b., ManskoB .M., AatonoBa H.A., Anekceera JL.A.,
Komsuosa I1.A., HoBocenosa H.B., ITynoskuna C./I., benormnaszosa 1.A., 2020

This work is licensed under a Creative Commons Attribution 4.0 International License

https://creativecommons.org/licenses/by/4.0/

26 EDUCATIONAL ELECTRONIC PUBLICATIONS AND RESOURCES



Benornaso A.A. u ap. Becmnux PYJJH. Cepus: Hngpopmamuzayus oopazosanus. 2020. T. 17. Ne 1. C. 26-35

CETOAHSIIIIHUN OJHUMHU M3 OCHOBHBIX IMOKa3aTejell peUTHHTOBON MO3UIMH 00pa-
30BaTEIbHOIO YUPEKICHHUS Ha MEXKIyHAPOIHOH apeHe. JlaHHble XapaKTepUCTUKHI
OTIPENIeNIAIOT HE TOJIBKO CIIOCOOHOCTH By3a K BXOXKJIEHHIO B MUPOBOE MH(OpMa-
LIMOHHOE TPOCTPAHCTBO, HO U OTPOMHBIE BO3MOKHOCTH CaMoOro By3a B 3(ddex-
THBHOM HCIIOJIb30BaHUU 3TUX pecypcoB [2; 7].

Haunbonpuiyro 3Ha4MMOCTh B 3TOH CBSA3HM NPUOOPETAIOT BO3MOXKHOCTH Opra-
HU3aluu o0pa30BaTeNIbHOTO Mpollecca U ero (PyHKIMOHANbHAs MOAIEPKKA, POIIb
KOTOPBIX HEYKJIOHHYIO PacIIMpSETCS B paMKaxX IMpUBJIEYEHHsI K OOYUEHHUIO B BY3e
CTYJEHTOB — Ipa)KJaH IPYTUX rocyAapCTB U UX COMPOBOXKICHHUS B MPOIIECCE MPo-
(heccuoHambHON MOATOTOBKH. JTa 3HAUMMOCTh OMOCPEOBaHA ABYMS OCHOBHBIMU
(hakTopaMu: C OHOI CTOPOHBI, ITO pa3BUTHE UHPOPMAIIMOHHO- U TEIIEKOMMYHH-
KallMOHHOW ceTu 00pa30oBaTeNbHOTO YUPEKIEHHs, a ¢ IPyrod — YpOBEHb MX HC-
MOJIb30BaHUS B JTaHHOM 00pa3oBaTeIbHOM yupexaeHuu [5; 6; 9; 12; 14; 15].

Heo0xoauMo OTMETHTh, YTO JTaHHBIE (PaKTOPHI SBISIOTCS B3aMMO3aBUCHUMBI-
MU, B3aMMOJICHCTBYIOIIMMHU U B3aUMOOOYCIOBIUBAIOIIUMHE, YTO aKTyaIU3UpPYyET J0-
CTATOYHO BaYKHBIN aCTEKT: COBPEMEHHAs pa3BUTasi MHPOPMAMOHHO-KOMMYHHUKa-
[IMOHHAs CEeTh MO3BOJISIET PeaTn30BaTh B 00pa30BaTEbHON cpene U Hanbolee H-
HOBAI[MOHHBIE TEXHOJIOTHUH, a CIIEJIOBATEIBHO, JIeJaTh 00pa30oBaTeNbHbIN Ipolece
¢ dexTrBHEE, YTO, B CBOIO OUYEpEbh, OOCCIECYUT CTUMYIHUPOBAHHE K OOYUEHHUIO
CTYZI€HTOB U IpernoiaBaTenael JaHHoro By3a [3; 11].

Heo6xoa1Mo 0TMETHTh, YTO B KOHTEKCTE pa3BUTHSI MH(MOPMAIIMOHHBIX U Telle-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH (B HAIlIEM CIIy4ae B By3ax), UCTIOJIb3YIOIINX CO-
BpPEMEHHbBIE CPEJICTBA KOMMYHHKAIUH, KaK MPaBWiIO, GYHKIMOHUPYIOT UHTETPH-
POBaHO HECKOJIBKO CEeTel CBSI3U, KOTOPHIE U OMPEACIISIOT 3a/1a4H, CTPATETHYECKUe
HAIpaBIICHUs, a TAKXKE TAKTHKY WCIOJB30BaHUS JAHHBIX TEXHOJOTUU Ams (op-
MUpPOBaHHsI COBPEMEHHOI 0Opa3oBartenbHOil cpensl [10].

JlaHHBII BEKTOp pa3BUTHS MHHOBALMN B KOHTEKCTE MH(POPMALMOHHO-KOM-
MYHHKAIIMOHHBIX TEXHOJIOTHI HE TPOCTO OIPEIEIISET TEXHOIOTHUECKUE CTOPOHBI
peanu3any 00pa3oBaTENbHON MOJMTHKH COBPEMEHHBIX BY30B, HO ()OPMHUPYET B
COOTBETCTBUHM C COBPEMEHHBIMHU PEATHSIMHU TaK HA3bIBAEMYIO MH(OPMAIMOHHYIO
cpely oOMTaHMs, KOTOpasi B paMKax 00pa30BaTeIbHOTO YUPEXKACHUS TOJKHA Ha
CEeTOJHSIIHUN JIEHb OTBeYaTh TPEOOBAHUSM SI3BIKOBON MHTEIPUPOBAHHOCTH, TO €CTh
MOJTHOCTBIO 0OecreunBaTh 00pa3oBaTebHbIE MOTPEOHOCTH CTYACHTOB, HMEIOITUX
MIPUHAJIEKHOCTD K Pa3JIMYHbIM S3bIKOBBIM Ipynnam [4; 13].

[Tomumo 3TOTO, TaK Ha3bIBaeMasi MOTPEOUTENbCKas IIEHHOCTh [2] peann3a-
LMY B By3e Telle- 1 HH)OPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHI 00y4YeHHs
(4TO OCOOEHHO Ba)KHO JJIsl HHOCTPAHHBIX CTYAEHTOB) MO3BOJISIET 00pa30BaTEIbHOMY
YUPEXKACHUIO YCIICUIHO MPEACTaBIATh COOCTBEHHbIE KOHKYPEHTHBIE MO3MIIMU Ha
MEXTyHApOJHOM 00pa30BaTeIbHOM pPBIHKE, Mpesiaras pa3iudHble HHHOBAIIOHHBIC
peleH s HCTIOTb30BAHUS BhIIICYKa3aHHBIX TEXHOJOTHHA B IJIAaHE CO3/IaHUS HOBBIX
00pa3oBaTeNbHBIX TPOIYKTOB, 00pa30BaTEIbHBIX PECYPCOB, a Takxke yciyr. Ha atoi
OCHOBE COBPEMEHHBII By3 HEOOXOIMMO PACCMATPUBATH C ITO3UIMH CIIOKHOW (PYHKIIU-
OHAJILHOM CUCTEMBI, B KOTOPOIl B3aUMOCBSI3aHbI BCE MPOLECCHI: HAYYHO-UCCIIE0-
BaTeJbCKas JIEATENbHOCTh, YueOHas eITebHOCTh, (PMHAHCOBO-3KOHOMUYECKAS,
“H(pOPMAIIMOHHO-MAPKETHHTOBAsI, B paMKax KOTOpoil (hopmupoBaHue 1IudpoBOi
00pa3oBaTeNbHON Cpebl MO3BOJIET OCYIIECTBIATH 3(h(HEKTUBHOE TOBHIIIEHUE Ka-
YyecTBa MpeAsiaraéMbIX 00pa30BaTENbHBIX YCIYT U T. II. [§].
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Metoasl ucciienoBanus. B coBpeMeHHOl cucteme oOpa3oBaHMs HaMede-
HBbI IEPCIIEKTUBHBIE CTPATETHH, OTPAKAIOIIHNE CIIeTyIOUIIe OCHOBHbBIE TEHICHIUH:

— Tepexo]] OT TPAAUIIMOHHBIX (OPM, a TaKXKE TPAAUIIMOHHOW OpraHU3aIuU
0o0y4eHHs K NTHHOBAaLIMOHHO-TEXHOJIOTUYECKUM U UX IIEPEBOI» B CAMOCTOSATENb-
HYIO JIeSITENIbHOCTh CTY/AEHTOB; JaHHBINA (PakTOp 0O0YCIOBIMBAET MACIITAOHBIN MPO-
1ece pa3paboTKU U BHEIPEHHs] B yUeOHBIN MpOIecC OTKPBITHIX OHJIAHH-KYpCOB,
wm MOOK, peanuzanuto cMmetianHoro ooyuenwus (blended learning), Tak Ha3bIBae-
MbI€ TIepeBEPHYThIE KJIACCHI, PEACTABIISIIONINE CO00M coueTaHue TPaAULIMOHHBIX
¢opM 1 opraHuzalLuK 00YYEHHUs C HCIOJIB30BAaHUEM DIIEMEHTOB HJIEKTPOHHOTO 00Y-
yeHus (e-learning, m-learning, BYOD); B KaXa0M W3 3TUX BUIOB U CIIOCOOOB
00yYeHHUs MCIOJIB3YIOTCS CIENHAbHBIE KOMIBIOTEPHBIE TEXHOJIOTHH, a TAK¥Ke
MH(OPMALIMOHHO-TEXHOJIOTUYECKUH MHCTPYMEHTapUii KOMMYHHUKATUBHOTO B3au-
MOJICUCTBUS (KOMITBIOTEPHOE CETEBOE, TEICKOMMYHUKAIIMOHHBIE CUCTEMBI CBS3H:
MOOUIIbHAS CITyTHUKOBAs, MOJBUKHASI, TPAHKUHTOBAsA, IIUPKYJISIpHAsA U Jp.), M03-
BOJISIFOIIIME MHTETPUPOBATH B pa3pabaTbiBaeMbIe AIEKTPOHHBIE 00pa3oBaTelIbHbIC
pecypchl pa3ianyuHble HHTEPAKTUBHBIE 3JIEMEHTHI BCEBO3MOXKHBIX (DOPMATOB KOM-
MYyHHUKAIUH (K TaKuM (hopMaTam MOYKHO OTHECTH T€JICKOMMYHHUKAIIMOHHYIO y4eOHO-
nHpopmanuonnyto cucremy — TYUC);

— TpaHcopMaIus TPAIUIIMOHHON POJIEBOM AESITEIBHOCTH MPETIOIaBaATENS OT
HOCHUTEJS 3HaHUU U ero nepeaayu oOydaromuMcs K pasHO(QYHKIMOHAIBHOM po-
JIeBOM UIACHTU(UKAIIUN B 00pa30BaTEIHLHOM MPOIIECCE: MPETOAaBaTEIb-MOIEPATOP,
MpenoaBaTelib-ThIOTOp, MPENnoAaBaTelb-HaCTaBHUK, MPENo/iaBaTelb-KOPPEKTOp,
MIPETIoIaBaTelb-HAIIPABIISIONIHIA, TIPENoIaBaTeIb-KOOPAMHATOP U T. JI.; HEOOXOIH-
MO OTMETHTb, YTO YaCTh JAHHBIX POJei B IMpolecce peanu3anuy HHpopMaoH-
HO-KOMMYHUKAIIMOHHBIX U TEJICKOMMYHUKAIIMOHHBIX TEXHOJOTUH MOXKET BBITOJ-
HATHCSA U CAMHMHM CTYJIEHTaMH B Mpejesiax OpraHu3alyy ONepaTUBHOIO JOCTyMa
K nHpOpMAMOHHBIM (B TOM YHCIlie 00pa3oBaTeNbHBIM) PECypcaM By3a B pamMKax
KOMITETEHIINH U MIPaB JIOCTyIa CTYACHTOB.

Takum 00pazom, HEOOXOMMO TOBOPUTH O (OPMUPOBAHUN €IMHOTO MH(OpMa-
LIMOHHO-KOMMYHHUKAIIMOHHOTO MPOCTPAHCTBA, B KOTOPOM COBOKYIHOCTh Y4€OHO-
METOAMYECKUX, MPOTPAMMHBIX, OPTaHU3AIMOHHBIX U TEXHOJOTUYECKUX KOMIIOHEH-
TOB OyZeT o0beMHEeHa (PYHKIIMOHUPYIOIIMMH B paMKax By3a (a Takke 1Mo HeoO-
XOJUMOCTH | 32 €ro MpeleiamMH) TeIeKOMMYHHKAIIMOHHBIME CPEJICTBAMHU B3au-
MOJEUCTBHA.

NMeHHO B TaKOM paKypce CTAaHOBUTCS HEOOXOIUMBIM M BOCTPEOOBAHHBIM
pasBuTHe U(PPOBOro 00pa30BATEILHOTO MPOCTPAHCTBA, B KOTOPOM OOECIICUNBACT-
Csl ONIEPATUBHBIN NOCTYI K 00pa3oBaTeNbHBIM PECypcaM M OCYIIECTBISIETCS OTe-
paTUBHOE KOMMYHHKAIIMOHHOE B3aUMOJICHCTBHE B KOHTEKCTE MCIOIb30BAHUS JaH-
HBIX PECYpPCOB.

OnuuMm u3 Hanbonee d(PPEeKTUBHBIX PEIICHHH B paMKaX pacCMaTpUBaEMbIX
MEPCIIEKTUB PA3BUTHUS COBPEMEHHOTO By3a SBJSETCS HA CETOMHSLITHUI JIeHb UHTeE-
rpamus Takux cuctem, kak MOOK u TYUC.

MOOK (MaccoBble OTKPBITHIE OHJIAMH-KYPChl) KaK MHHOBAIMOHHAsA (popma
JMICTAaHIITMOHHOTO 00pa30BaHMs JIeTaeT COBPEMEHHOE OOpa30BaHWE OTKPHITHIM U
JOCTYIHBIM, TO €CTh OTBEUAIOIUM OCHOBHBIM PErYJIHPYIOUINM MPUHIIUIIAM TyMa-
HU3AIHUNA 0Opa30BaHMs, YTO SBJISIETCS OCOOCHHO 3HAYUMBIM C ITO3MINHN YIOBJICTBO-
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peHust 00pazoBaTEIbHBIX MOTPEOHOCTEN HHOCTPAHHBIX TPaXKJaH, 00YJaIOLINXCS B
WHOSI3BIYHOM W MHOKYJIBTYPHOU oOpa3oBaTeabHOU cpene. HeorpanuueHHoe Bpe-
MeHeM, JIOKaluel, TOYKO J0CTyna U KOJIMYecTBOM oOpalieHne Kk o0pa3oBarTelb-
HOMY pecypcy AeflaeT MepCeKTUBHON TaHHYI0 00pa30BaTeIbHYI0 TEXHOIOTHIO.

Ha cerognsmaumii aens 6ompimmuacTBO MOOK MpecTaBieHo BUACOICKIUIMH,
COIPOBOXKIAEMbIMU OJHUM MJIM HECKOJIbKUMH mpenoaaBatensiMu. Kak mpasuio,
Takasi BUICOJIEKLUS MMEET MOAJCPIKKY B BHJIE ayIHO- U BUAEOMATEPUAIIOB, a TAKXKe
CCBIJIOK Ha JIOTIOJIHUTENIbHBIE pecypchl. Jlekuus noanepxxuBaercs GyHKIHEH KOH-
TPOJIs, KOTOpast peajiu3yeTcs B TECTOBOM (hopMaTe: 3TO MO3BOJIAET OCYIECTBIISATh
KOHTPOJIb U CAMOKOHTPOJIb 00Yy4EHHUS; TOHUMAaHKEe U3JI0KEHHOI0 MaTepuana, J10-
JI0 YCBOEHHOHM MH(pOpMAIUU U TIyOHHY €€ yCBOSHHS;, TaKkKe peannsyercs QyHK-
1S 3aKPEIUICHUs MPECTaBIEHHOTO MaTepuasa, OCHOBaHHAsI HAa TPUJIOKEHHBIX K
KypCy JOTOJIHUTENBHBIX MAaTEPUAIIOB JUISI CAMOCTOSATEIBHOM paboThI.

Cpemu Hanbos1ee M3BECTHBIX TIPOSKTOB B Chepe MacCOBOTO OHJIAHH-00pa30BaHMS
MOKHO Ha3BaTh Takue, kak Coursera, edX, Udacity u n1pyrue, mo3BOJISIONIUE OCY-
HIECTBJIATh MyOIHMKALMI0 00pa3oBaTeIbHBIX MAaTEpUAIOB B MHTEPHET-CPE/IE B BUIE
Habopa pa3NTUYHBIX OHJIAWH-KYpCoB [1].

Cpenu poccHiickux 00pa3oBaTeNbHBIX ITUIATGOPM MOXKHO BBIACIHUTH Stepik
(oOpazoBatenbHast aTopmMa co BCTPOSHHBIM KOHCTPYKTOPOM OTKPBITHIX OHJIAIH-
kypcoB), UNIWEB u «YHuBepcapuyMm», OpUEHTUPOBAHHBIE HA PACIIPOCTPAHCHHE
KayeCTBEHHOT'0 00pa30BaHUs Ha PYCCKOM SI3bIKE U JP.

Cpeny MHOTHX MPEUMYIIECTB MOJOOHBIX 00pPa30BaTEIbHBIX PECYPCOB MOYKHO
BBIJICIUTH OCHOBHBIE:

— Kypcbl MOOK uMeT COBMEIIEHHOCTh € Pa3IMYHBIMU KOMITbIOTEPHBIMHU
cucTeMaMu, HHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIMU PECYypCaMy U COOTBETCTBY-
IOLIUM TEXHOJIOTUYECKUM UHTEPHET-UHCTPYMEHTAPHEM;

— pazpaborka MOOK compoBok1aeTcsi HCTIOIB30BAHUEM CYIIECTBYIOIUX
CPEICTB MPOrPaMMHOT0 OOECIEUeHHs, YTO 3HAYUTENIbHO O0JIETYaeT MPOoLecc Co-
3JIaHMsI JAHHOTO 3JIEKTPOHHOTO 00pa30BaTEIbLHOTO pecypca;

— pa3paborka MOOK mnoanep:kuBaeTcss HHTETpaIuell ¢ TaKUMHU CpPeICTBaMU
KOMMYHUKAIIUK ¥ TeIEKOMMYHHKAIMK, Kak BeOuHap, Gpopym, OJI0TH, 3JIEKTPOH-
HbIE MTOYTH, MECCEH/KEPBI, TOJKACTHI U MPOYHE; OCOOEHHO 3TO UMEET OTPOMHOE
3Ha4YeHHE B OOYUYECHUU S3bIKAM, MIO3BOJISISI COYETATh MPAKTUYECKH BCE BUBI 00pa-
30BaTeIbHON ACSITENbHOCTH;

— MOOK opueHTHpoBaHbl Ha UCIOJIBb30BaHUE UX B yU4eOHOM Mporecce 00-
Pa30BaTENbHBIX YUPEKICHHI, YTO TO3BOJISET pellaTh MHOTHUE 33/1a4H, CBA3aHHbIE
C yYeTOM CIeHU(HKHN dTana aJanTalud CTYJCHTOB, S3bIKOBOM MOIICPKKH CTY-
JIEHTOB — UHOCTPAHHBIX TPaXkJlaH, TOMOJHUTEILHOT0 00pa3oBaHusl B paMKax WH-
JMBHTyalIbHOTO 00pa30BaTEeIbHOIO MapIIpyTa U MH. JIp.;

— obecrieueHne B3aMMOJICUCTBUS YUYaCTHUKOB KypCOB MeXIy co0oii, a Tak-
e C MPEero1aBaTeNIIMU; 3TO TMO3BOJISAET CTYIEHTaM OOBEIUHATHCS B TPYMIBI IPU
BBITIOJTHEHUH 33JaHUH, TIOJTy9aTh ONepaTHBHBIE KOHCYJIBTAIIMH U APYTYI0 HH(DOP-
MaIMOHHYIO TTOJEPKKY H T. 1.

Heob6xommumo otmetuts, uto cuctembl MOOK obecrieunBaroT MOIEpsKKy TpO-
1iecca OOIIEeHUsI Ha OCHOBE CPE/ICTB DJIEKTPOHHOM KoMMyHUKauuu. U, ecnu otran-
KHUBaThCs OT BhIsABIEHHS HemoctaTkoB MOOK Kak OTKPBITBIX JOCTYITHBIX CHCTEM
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B MHPOBOM HHTEPHET-IIPOCTPAHCTBE, MOKHO OTMETHTh, YTO MHTETPALIUs CPENICTB
KOMMYHHKAIUU B cucTeMy (yHKIIMOHUPOBAHMS KypCOB OpPUEHTHMPOBaHA Ha IIU-
POKUIT KPYT YUYACTHHUKOB KypcOB (OOJbIIINE TPYNIBI yYaCTHUKOB), YTO, HAIIPUMED,
3aTpyIHSET OOIIEHHE B PEXKUME PEATbHOTO BPEMEHU WJIH SIBJISIETCS HEJJOCTATOYHO
MOAXOAIINM IO pacnucanuio. Takke cieayeT OTMETUTh U TO, YTO B3aHMMHOE
OLICHUBAHUE JESITeNIHOCTH SBIsIeTCS He Beeraa 3 (PeKTUBHBIM.

Bce atu Bo3moxHBIE MUHYCHI TTpu3BaHa yuecTh TYUC (TenekoMMyHHKAITH-
OHHas yueOHO-MH(OpPMAIIMOHHAS CHCTEMA), MPECTABISIONas co00l CUCTEMY
MH()OPMALMOHHO-KOMMYHHKAIIMOHHOTO B3aUMOJICHCTBHS, OTPAXKAIOIIYIO Creludu-
Ky KOHKPETHOTO 00pa30BaTEIbHOTO YUPEKACHUSI.

Heobxoaumo otmeTuts, uro ycnemsas uaterpauus TYUC u MOOK peanu-
30BaHa BO MHOTHX BEAYIIMX BBICIINX 00pa30BaTENbHBIX YUpexaeHux. K Takum
By3aM otHocsaTca MI'Y nmenun M.B. Jlomonocosa, PY/IH u np. B3aumopericteue
TYNUC u MOOK mno3BosisieT yueOHOMY 3aBEICHUIO ONITUMHU3UPOBATH MPOIIECC Op-
raHU3aluK y4eOHOH AesTenbHOCTH, dPHEKTHBHO KOPPEKTUPOBATH €r0 B COOTBET-
CTBUU HE TOJIBKO C BBICOKOM YMCIIEHHOCTHIO O0YYAlOIIUXCs, HO U C UX OCOOBIMH
00pa3oBaTeNbHBIMH MOTPEOHOCTSIMH (K TaKUM OOYYaIOIIUMCSI OTHOCSATCS U WHO-
CTpaHHBIE CTY/ICHTHI).

Pe3yabTaThl u o0cy:kaenue. [lepcrieKTUBHBIE BO3MOXHOCTH HMHTETPallid
TYUC u MOOK B KOMIUIEKCHOM pELICHUU 3aad 00yueHHs] HHOCTPAHHBIX CTY-
JICHTOB 3aKJIIOYAIOTCS B CIEIYIOIIMX OCHOBHBIX ACTEKTaX:

— nHGOPMAIIMOHHON JOCTYITHOCTH Ha OCHOBE CO3JaHUS MH(POPMALUOHHO-
KOMMYHHUKAITHOHHON TIOIEP’KKU KaK MPEero1aBaTelNiei, TaKk 1 CTYICHTOB;

— TIPOCTOTE MCIIONIBL30BaHMUs 00pa30BaTeILHOM TIaT()OPMBI T CYyOBEKTOB 00-
Pa3oBaTENLHOTO MPOIIecca, a TAKXKe YJ00CTBE Y4eOHO-METOANIECKOM TTOAIEPIKKH:
3TO peanusyercd 3a cueT Toro, yto uHTerpauus TYUC u MOOK no3Bosser npe-
MoAaBaTeIsIM OCYIIECTBIISATh yA00HOE MCIOIB30BaHNE pa3padOTaHHBIX (IS JaH-
HOM TEIEKOMMYHUKAITMOHHOW CUCTEMBI W DJIEKTPOHHOU TIaTGOPMBI) JIEKTPOH-
HBIX KOHCTPYKTOPOB IPU CO3[aHUH JIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, MO/~
Jep>KUBAEMBIX JaHHBIMH CHCTEMaMH, HUCIOJIb30BaTh BCTPOEHHBIE KOHCTPYKTOPBI
JUIS pa3pabOTKU AMEKTPOHHBIX YUEOHBIX MOCOOUM U T. [I.; IOMOTaeT IMpernojaBa-
TEJI0 Y4eCTh MHOTHE (DaKTOPBI 00YUEHUs] HTHOCTPAHHBIX CTY/IEHTOB, & HHOCTPAHHBIM
CTyJleHTaM ObICTpee aanTupoBaThcs K 00pa30BaTeNIbHON Cpefie;

— THOKOCTH HACTPOEK B Ipolecce paboThl ¢ AIEKTPOHHON 00pa30BaTEIbHOM
1aT(opMOil: KaXKIblid MpernoiaBaTelib MOXKET CIeNIaTh yI0OHbIe Ui ce0sl HaCTpOu-
KH U BBIOPATh CIOCO0 OOIICHUS CO CTyACHTaMU;

— pacmmmpeHn# (pyHKIMOHAIBHBIX BO3MOXKHOCTEH TIaT(GOPMBI M CHCTEMBI
KOMMYHUKAITUH JIJIs1 CO3/IaHMSI ¥ ICTIOJIb30BAHMSI DJICKTPOHHBIX 00pa30BaTeIbHbIX
pecypcoB 1 0OpaTHOW CBA3M, a TaKXKe OpraHu3aliy yueOHOro Impolecca B ycio-
BUSAX O0yUYEHHUs CTYJEHTOB Pa3IMYHOTO YPOBHS MOATOTOBICHHOCTH;

— (DyHKITMOHAJILHOM TIO/JIEPKKE YIEOHBIX MaTepHUaioB, 00eCIIeUNBAIOIICICS
HaJIMYMEeM BHYTPH DJIEKTPOHHON 00pa3oBaTENbHON MIaTPOPMBI CPEICTB ISl pas-
pabOTKH AIEKTPOHHOTO 00pa30BaTEIHHOIO KOHTEHTA 0€3 UCIOIb30BaHUS CTOPOH-
HEro peaKkTopa;

— €IMHON M YZOOHON cucTeMe KOMMYHHKAIMHA ¥ (DOPMHUPOBAHUSI OTUYETOB IO
pe3yibTaTaM 00pa30BaTeIbHOM AEATETPHOCTH HHOCTPAHHBIX CTYJCHTOB (3TO Ba)KHO
KaK JUIs IperoiaBaTeliei, TaK u Uil CTYACHTOB);
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— y100HOM crcTeMe OpraHU3aliK TOJIb30BaTENei KypCOB C HAJTMYMEM CPE/ICTB
KOMMYHHKAIIUU U KaHAJIOB OOpaTHOW CBSA3M: YIPaBJIEHHWE MOTOKAMHU U IpyHIamMu
CTYACHTOB, BO3MOKHOCTb PACIIPEICIIEHHs CTYA€HTOB HE TOJIBKO 1O OOJIBIINM T10-
TOKaM, HO | 10 TpynmaM (st nuddepeHnuanuy yaeOHou 1eaTeTbHOCTH) | JIp.

3akmrouenue. Muarerpaunsa TYNC u MOOK no3BosisieT HUBEIUPOBATH MU-
HYCBI, cBsi3aHHBIC ¢ opueHTanmeir MOOK Ha 60JbII0e KOTMYECTBO MOJIh30BaTENeH.
HecmoTps Ha TO YTO YMCIIEHHOCTH CTYJEHTOB BY30B TaKXe BBICOKA, BCE XK€ yUeT
0COOEHHOCTEH KOHKPETHOTO By3a (KOHTHHTEHT O0yJaronIuXcs, pacliucaHue, y4eT
HAIIMOHAJIBHBIX OCOOCHHOCTEH MHOCTPAHHBIX CTYJEHTOB, yueT nuddepeHnuanum
U BO3MOXKHOCTEHW WHIAMBUAyalIH3al[MU Ipoliecca Ha OCHOBE COMPOBOXKIAOLIECH
JeSITeIbHOCTH U TIp.) 00eCTIeYrBaeTCsl B3aUMOCHCTBUEM ITHX JIBYX CHCTEM, YTO
JenaeT yueOHbIN mpoliece IpOorpecCuBHBIM, MHHOBAIIMOHHBIM U OPHEHTUPOBAHHBIM
Ha COBPEMEHHbIE TEHACHIIUN Pa3BUTHSL.
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Possibilities of telecommunicational
training and information system and MOOC
in comprehensive solution of tasks of
teaching foreign students in Russian universities
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Abstract. Problem and goal. The article actualizes the problem of integrating the ca-
pabilities of a massive open online course (MOOC) and a telecommunicational training and
information system (TUIS) of the university, taking into account the identification of oppor-
tunities for this integration for a comprehensive solution of the problems of teaching foreign
students at the university.

Methodology. One of the most effective solutions in the framework of the considered
prospects for the development of a modern university is the integration of MOOC and TUIS
systems.

Results. The possibilities of innovative forms of distance education for the organization
of the educational process in the university are revealed. The perspective possibilities of inte-
gration of the MOOC and the telecommunication educational and information system within
the functioning of the modern digital educational environment of the university are identified
and disclosed.

Conclusion. The integration of MOOC and TUIS systems allows to neutralize the nu-
ances associated with the orientation of MOOC to a large number of users. Despite the fact
that the number of university students is high, taking into account the characteristics of a par-
ticular university is provided by the interaction of MOOC and TUIS systems, which makes
the educational process progressive, innovative and focused on modern development trends.

Key words: massive open online course, MOOC, telecommunicational training and in-
formation system, TUIS, informatization of education, training of foreign students in Russian
universities, distance education

References

[11]  Azimov EG. Using MOOC in teaching Russian as a foreign language (achievements
and opportunities). RUDN Journal of Language Education and Translingual Practices.
2014;(4):124-129.

[2]  Arkhipova ZV. Sovremennye informacionno-telekommunikacionnye sistemy kak faktor
povysheniya konkurentosposobnosti vysshih uchebnyh zavedenij [Modern information
and telecommunication systems as a factor of increasing the competitiveness of higher

OJIEKTPOHHBIE CPEJICTBA IIOAJEPXKU ObYUEHI A 33



Beloglazov A.A. et al. RUDN Journal of Informatization in Education, 2020, 17(1), 26-35

[10]

[11]

[12]

[13]

[14]

[15]

34

educational institutions]. Izvestiya Bajkal'skogo gosudarstvennogo universiteta [Pro-
ceedings of the Baikal State University]. 2014;(1):126-130.

Beloglazov AA, Beloglazova LB, Mokashov VV, Kopylova PA. Remote training as
one of the methods of effective training for foreign students. RUDN Journal of Infor-
matization in Education. 2018;15(1):38-45.

Bem NA. MOOC kak trend sovremennogo onlajn-obrazovaniya [MOOC as a trend of
modern online education]. Mezhdunarodnyj nauchno-issledovatel'skij zhurnal [Interna-
tional research journal]. 2015;11(42)-4:63-64.

Boitsova NN. Mezhdunarodnoe sotrudnichestvo vuzov kak vazhnyj komponent v sis-
teme nepreryvnogo obrazovaniya [International cooperation of higher education insti-
tutions as an important component in the system of continuous education]. Molochno-
hozyajstvennyj vestnik [Molochnohozyajstvennyj vestnik]. 2012;3(7):16-21.
Budlyanskaya NI, Molchan AYu. Mezhdunarodnoe sotrudnichestvo i eksport obrazo-
vatel'nyh uslug v sfere vysshego obrazovaniya [International cooperation and export of
educational services in the field of higher education]. Aktual'nye problemy gumanitarnyh i
estestvennyh nauk [Actual problems of humanities and natural sciences]. 2017;(2—4):23-25.
Vacyutina TL, Stahno RE. Primenenie sovremennyh informacionnyh tekhnologij v
obuchenii [Application of modern information technologies in training]. Problemy sov-
remennoj nauki i obrazovaniya [Problems of modern science and education]. 2016;
7(49):52-54.

Zavorina EG. MOOC v cifrovom marketinge obrazovatel'nyh produktov [MOOC in di-
gital marketing of educational products]. Moskovskij ekonomicheskij zhurnal [Moscow
economic journal]. 2019;(8):771-783.

Egorova AYu. Formirovanie gotovnosti inostrannyh studentov k ispol'zovaniyu infor-
macionno-kommunikacionnyh tekhnologij pri obuchenii v tekhnicheskom vuze [For-
mation of readiness of foreign students to use information and communication techno-
logies when studying at a technical university]. Available from: https://science-
education.ru/ru/article/view?id=27688 (accessed: 10.09.2019).

Kartashova AA. Universitet kak slozhnaya samorazvivayushchayasya sistema [Univer-
sity as a complex self-developing system]. Vektory blagopoluchiya: ekonomika i socium
[Vectors of well-being: economy and society]. 2013;2(8):131-135.

Kushcheva NB, Terekhova VI. Sovremennaya cifrovaya obrazovatel'naya sreda v vys-
shem obrazovanii Rossii [Modern digital educational environment in higher education
in Russia). Problemy sovremennoj ekonomiki [Problems of modern economy]. 2018;
1(65):191-194.

Rasskazova AN. Model' ocenki effektivnosti povysheniya individualnyh kompetencij
na osnove onlajn-obucheniya [Model for evaluating the effectiveness of improving in-
dividual competencies based on online training]. E-learning stakeholders and research-
ers summit: materials of the international conference (p. 145-160). Moscow; 2017.
Ustyuzhanina EV, Evsyukova EV. Cifrovizaciya obrazovatel'noj sredy: vozmozhnosti i
ugrozy [Digitalization of the educational environment: opportunities and threats]. Vest-
nik Rossijskogo ekonomicheskogo universiteta imeni G.V. Plekhanova [Bulletin of the
Russian Economic University named after G.V. Plekhanov]. 2018;1(97):3—12.
Chikishev EM, Chikisheva AA. Ocenka roli uchrezhdeniya vysshego obrazovaniya v
social'noj adaptacii i integracii inostrannyh obuchayushchihsya v rossijskuyu sredu
[Assessment of the role of higher education institutions in social adaptation and inte-
gration of foreign students in the Russian environment]. Russian Journal of Education
and Psychology. 2015;8(52):408-427.

Shakhman IS. Adaptaciya k usloviyam obucheniya v rossijskih vuzah kak opredelyayu-
shchij faktor effektivnosti obrazovatel'nogo processa inostrannyh studentov [Adapta-
tion to the conditions of study in Russian universities as a determining factor of the ef-
fectiveness of the educational process of foreign students]. Nauka i shkola [Science and
School]. 2014;(4):154-158.

EDUCATIONAL ELECTRONIC PUBLICATIONS AND RESOURCES



Benornaso A.A. u ap. Becmnux PYJJH. Cepus: Hngpopmamuzayus oopazosanus. 2020. T. 17. Ne 1. C. 26-35

Article history:
Received: 17 September 2019
Accepted: 22 October 2019

For citation:

Beloglazov AA, Beloglazova LB, Malkov IM, Antonova NA, Alekseeva LA, Kopylova PA,
Novoselova NV, Pudovkina SD, Beloglazova IA. Possibilities of telecommunicational
training and information system and MOOC in comprehensive solution of tasks of teaching
foreign students in Russian universities. RUDN Journal of Informatization in Education.
2020;17(1):26-35. http://dx.doi.org/10.22363/2312-8631-2020-17-1-26-35

Bio notes:

Alexander A. Beloglazov, candidate of technical sciences, associate professor, associate
professor of the department of applied mathematics and informatics by the fields of the
faculty of applied mathematics and informatics, Moscow State University of Humanities
and Economics. E-mail: beloglazov@inbox.ru

Lilia B. Beloglazova, candidate of pedagogical sciences, associate professor, associate
professor of the Peoples’ Friendship University of Russia (RUDN University). E-mail:
a-a-be@yandex.ru

Igor M. Malkov, senior lecturer at the department of theory and methods of teaching in-
formatics at the Institute of Mathematics and Informatics of the M.K. Ammosov North-
Eastern Federal University. E-mail: im.malkov@s-vfu.ru

Natalia A. Antonova, candidate of philology, associate professor, associate professor of
the Russian language department of the Peoples’ Friendship University of Russia (RUDN
University). E-mail: kafedral -rki@rudn.ru

Liliya A. Alekseeva, senior lecturer at the Russian language department of the Peoples’
Friendship University of Russia (RUDN University). E-mail: pikgass@yandex.ru

Polina A. Kopylova, senior lecturer at the Russian language department of the Peoples’
Friendship University of Russia (RUDN University). E-mail: xafedral-rki@rudn.ru

Natalia V. Novoselova, senior lecturer at the Russian language department of the Peoples’
Friendship University of Russia (RUDN University). E-mail: amaray70@yandex.ru

Sofya D. Pudovkina, teacher of the Russian language department of the Peoples’ Friend-
ship University of Russia (RUDN University). E-mail: kafedral-rki@rudn.ru

Irina A. Beloglazova, assistant translator at the Moscow Automation Center. E-mail: iri-
nabeloglazova@bk.ru

OJIEKTPOHHBIE CPEJICTBA IIOAJEPXKU ObYUEHI A 35



ﬁ RUDN Journal of Informatization in Education

=’ 2020 Vol. 17 No. 1 36-48

Y BecTtHuk PYOH. Cepusi: UndpopmaTusaums o6pasosaHus infgtrtna:e{t/ijz(;liirg:—lsegﬂggt.ir:é
DOI 10.22363/2312-8631-2020-17-1-36-48 HayuHasi cTaTbs
VK 372.862

MpoekTnposaHue
CUCTEMbI 3NIEKTPOHHbIX Y4€OHbIX MaTepuanos
AN ANCTAHLUMUOHHOIO NOCTTPEHUHIOBOro CONpoBOXAEHUNA
npv KOpNopaTUBHOM O0y4YeHUu

0.10. 3acaasckas', M.C. JIeB4enko?

"MockoBckuii ropocKkoii nearoruueckuii yHUBepCHTeT
Poccuiickaa ®@edepayus, 127521, Mocksa, ya. [llepememvesckas, 29
MexmyHaponHas rpymnna papMareBTHueckux kommanuii «SSTADA»

Poccuiickas @edepayus, 119017, Mocxkea, ya. borvuas Opovinka, 0. 44, cmp. 4

Annotaums. /Ipobnema u yenv. B craThe pacCMOTPEHBI CIIOCOOBI OPTaHH3ALUH dJICK-
TPOHHBIX YYEOHBIX MaTEPUAIOB AJIsl TIOCTTPEHUHIOBOTO COMPOBOXKICHUS. AKTYaIbHOCTh CTaTbU
OIIPEICIISETCS, C OTHOM CTOPOHBI, BHEIIHIMH OTPEOHOCTSIMU K paciiupeHuto cepsl oOpaszoBa-
HUS, 331a9aMy JaTbHEHIIero pa3BuThs HHpopMaTu3au 00pa3oBaHus, a ¢ Ipyrol CTOPOHEI,
BHYTPEHHUMH MOTPEOHOCTSIMU Pa3BUTUS MHPOPMALIMOHHON KyNbTyphl oOydaromuxcs [1; 13;
6-8]. IIpobnema onpenenseTcss HATMYUEM MTPOTHBOPEUUS MEXIY CYLICCTBYIOUIMM BBICOKHM
JUJAKTUYECKUM TOTEHIUAJIOM JUCTaHLIMOHHOTO IIOCTTPEHWHIOBOI'O COIPOBOXKIEHUS, BaXHO-
CTBIO Takoro o0y4deHus s 3H(HEKTHBHOM MOITOTOBKH OOYYAIOMINXCS M OTCYTCTBUEM TaKOTO
o0ydYeHUs], PeaM30BaHHOTO HAa HCIIOJIb30BAaHUH CTPYKTYPHOTO MOAXO0JIAa MPH MPOSKTHPOBa-
HUH U ACTIOJNE30BAHNHU CHCTEMBI JIEKTPOHHBIX YIeOHBIX MaTepHaioB. Llenb cratbn 3akimroda-
€TCs B ONHCAaHWU MOJXOJOB K pa3paboTKe W ampoOalyy pealn30BaHHBIX HA OCHOBE CTPYK-
TYpHOT'O TIOJX0/1a CUCTEMBI JIEKTPOHHBIX YUeOHBIX MaTepUaJIOB JAJIsl OpraHu3aluy HOCTTpe-
HUHTOBOTO COIIPOBOXKIICHHS C UCIIOJIE30BAHNEM TEXHOJIOTHI JUCTAaHIMOHHOTO 00yJeHNSI.

Memoodonocua. MeToionoru4eckoil OCHOBOM MOCTYXWIM HIEU pealu3allud TUCTaH-
LMOHHOTO 00yueHUs, npeacTaBieHHble B paborax A.A. Annpeesa, E.C. [lonat, B.1. Con-
JaTKUHA ¥ JIp.; OCHOBHBIC TOJIOKEHHUSI TEOPUHM TEXHOJOTH3AIMU Ipoliecca 00yUYeHHUs, KOTO-
poie uccnenoanu B.I1. becnanbko, I1.U. IMugkacuctsiii, I'.K. CeneBko, A.M. Coxop u ap.;
BOMNPOCHI CTPYKTYPUPOBaHUS YUeOHBIX MaTepUaIoB, KOTOphIe paccmaTpuBanu M.B. AkuMoBa,
AUN. Apxunosa, I0.1. Ackepko, 1.B. bypos, C.A. byraxos, JL.II. Boponuna, JI.B. Jlanuios,
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BbIsiBIICHBI PUHLIAITBL M YCJIOBUSI UCIIOJIB30BAaHUSI CTPYKTYPHOI'O MOJXO0/A KaK OCHOBAHHIL ISt
MPOCKTUPOBAHUS U UCTIOJIB30BAHUS CICHUATBHBIM 00pa30oM MOI0OPaHHBIX yUeOHBIX MAaTePH-
aJIOB, CUCTCMATU3UPOBAHHLIX B BUAC Ha6opa KOMHCTGHHI/Iﬁ " NPCACTAaBJICHHBIX C MMOMOLIbBIO
JUCTAaHITUOHHBIX (hopM 00ydeHuss. OToOpaHbl HHOOPMAIMOHHBIC H TEICKOMMYHHUKAIIHMOHHBIE
TEXHOJIOTUH M pecypchl ceTi MHTEpHET, MO3BOISIONINE OPraHH30BaTh AUCTAHIIHOHHOE MOCT-
TPEHHUHI'OBOE COMPOBOXKICHUE C YIETOM HHIUBHIYAIbHON TPACKTOPUH OOYUICHUS.

3axmouenue. Pe3yapTaThl MO3BOIMIIM CIENATh BBIBOA, 4TO 3(G(PEKTUBHOCTD IMPE/IOKEH-
HBIX TTOJXO0B K 0TOOPY, IPOSKTHPOBAHHIO M UCIIOIB30BAHUIO CUCTEMBI YUeOHBIX MATEPHAIIOB
MO3BOJICT YUUTHIBATD CIICAYIONINE ACIIEKTHI: YUET MapaMeTPOB O0YUICHUs, YPOBEHb Pa3BUTHS,
ypOBEHb C(hOPMHUPOBAHHOI KOMIIETEHTHOCTH, YPOBEHb pa3BUTHs MoTHBanuy. [IpeanoxenHas
MOJIeJIb TUCTAHIIUMOHHOTO MTOCTTPEHUHIOBOTO COMPOBOKACHUS 00yYaIOIMXCS Ha [IPUMEpPE
quctuiuHbl «HGOpMaIMOHHBIE TEXHOJIOTHY B YIPABJICHUH 00pa30BaTeIbHBIM MPOIIEC-
COMY», OCHOBaHHAsI Ha WMCIOJB30BAHUU CTPYKTYPHOTO MOJXO0/a, COAEpIKAIIas CreIHaTbHbIM
00pa3oM COCTaBJICHHYIO CHCTEMY JJIEKTPOHHBIX YUeOHBIX MaTepHAaJIOB, MO3BOJMIIA TOBBICHTh
3¢ heKTUBHOCTh 00yYEHHUS MArMCTPAHTOB M BBICTPOUTHh MHIUBUAYATIbHBIA MapmipyT o0y-
YCHU.

KiroueBsble ciaoBa: mHpOpMaTh3anus oOpa3oBaHUs, TCOPHS M METOAWKA OOYYCHUS
nH(pOpMAaTHKE, TPSHUHT, IEKTPOHHbIE 00pa30BaTeIbHbIC PECYPCHI, HHANBHIYATH3AIHS 00Y-
YEHUs1, KOPIIOPATUBHOE 00yUCHHE

ITocranoBka mpodJembl. DddexTuBHAS crcTeMa OOyYeHUS U PA3BUTH
COTPYJIHUKOB SIBIISIETCSl aKTyaJIbHON TeMOW B OOJIACTH YNpaBJICHUS MEPCOHATIOM.
PykoBoauTenm KOMIIAaHUIN CTATKUBAIOTCS C HEOOXOIUMOCTHIO MMPUHATH BAXKHOCTH
HENPEepPHIBHOCTH Pa3BUTHA U 00ydeHHsl iepcoHata. Bo BTOpoil moiI0BHHE MPOILIOro
CTOJIETHSI B MUPE BO3HUKIIO TIOHSATHE «OOYYaIOIIHecs] OpraHu3alin», TO €CTh TaKHhe
OpTraHHU3aIMK, KOTOPbIE B OBICTPOM3MEHSIONUXCS YCIOBHSIX PBIHKA 00ydYaroTCS
HanOosiee OBICTPO, peaau3ys MporpaMMy HETPEPHIBHOTO OOyYEHUS, U Onaromapst
9TOMY TOBBIIIAIOT YPOBEHb KOHKYPEHTOCTIOCOOHOCTH.

OcHoBHast popma 00y4deHHS COTPYAHHKOB Pa3IUYHBIX KOMIAHUH — KOPIIO-
paTUBHBIA TPEHUHT, KOTOPBIM MOXKHO ONPENEIUTh KaK MOATOTOBKY U pa3BUTHE
HaBBIKOB mepcoHana st 3GPekTuBHON paboThl B AaHHOU opranuzaunuu [10].
TexHOJIOTHH ¥ METO/BI OOYUYCHHS B YCIIOBUSX TPCHHHTA, MTPEKIE BCETO, HAIIPAB-
JIEHBI Ha 0OeCTICUeHHE Pa3BUTHS U (POPMUPOBAHUS KOMIIETEHIIUNA 00YyUYarOIIHUXCSI.

O} PeKTUBHOCTh TPEHUHTA MOKHO OLIEHUTH 10 MCIOIH30BAHUIO COTPYIHH-
KaM{ 3HAHUN U HAaBBIKOB B MOBCEIHEBHOW AEATENbHOCTH. JlJIs 3aKperieHus pe-
3yJbTaTOB 00YUYEHHs BaXKHO 3apaHee IIaHUPOBATh MPOBEACHHUE MOCTTPEHUHTOBO-
T'O COTPOBOXKICHHUSI.

Hayunas npo0iiemMa — onpeeiuTh TCOPETHIECKUES, TEXHOJIOTHIECKHE, Me-
TOJIMYECKUE U MPAKTUYECKHUE OCHOBBI MPOEKTUPOBAHUS, CO3/JaHUS U HCIIOIb30Ba-
HUS CUCTEMBI Y4eOHBIX MaTepPHaNOB AJis TUCTAHIIHOHHOTO TTOCTTPEHUHIOBOTO CO-
MIPOBOXKJICHUS 00YJarOIINXCs Ha 0a3e CTPYKTYpPHOTO IMOAXO0/1a.

[lenb uccnenoBaHus 3aKiI04aeTcs B pa3paboTKe U anpodanuy peaan3oBaH-
HOM Ha OCHOBE CTPYKTYPHOTO MOJIX0Ja CUCTEMBI IIEKTPOHHBIX YUEOHBIX MaTEepPH-
aJIOB JUIS OpraHW3allid TOCTTPEHUHIOBOTO COMPOBOKICHUS C HCIIOJIb30BAHHEM
JTUCTAaHITMOHHBIX 00pazoBarenbHbIX TexHonorui (JJOT).

OOBbeKT HccaeIoBaHus — IUCTAHIIMOHHOE 00yUeHHE B CUCTEME KOPIIOpATHB-
HOW MOJTOTOBKH.
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[pemmer rccaenoBaHus — CUCTEMA JIEKTPOHHBIX YUeOHBIX MaTePUAIOB, CIIPOEK-
TUPOBaHHAsl HA OCHOBE CTPYKTYPHOTO MOJX0/1a, U OpraHU3alluy MOCTTPEHUHIOBO-
T'O COMPOBOXK/ICHUS C TPUMEHEHUEM TEXHOJIOTHIA AUCTAaHIIMOHHOTO O0Y4EHUSI.

['unote3a uccnenoBanus — 3pGEKTUBHOCTh U Ka4€CTBO MOCTTPEHUHIOBOIO
COIIPOBOKICHUS 00yUarOMUXCst Oy IyT MOBBIIIEHBI 32 CYET:

— MOJIEJIMPOBAHUS OCTTPEHUHIOBOTO CONPOBOXKIEHUSI 00yJarOmuXCsl, Mo-
CTPOEHHOTO Ha OCHOBE TEXHOJIOTHI AUCTAHIIMOHHOTO OO0Yy4EHUS;

— BKJIIOYEHHS B CUCTEMY JAMCTAHIIMOHHOIO OCTTPEHUHIOBOT'O COMPOBOXK/IE-
HUS 00yYaromuXcs CIEHUAIbHBIM 00pa3oM MOJ0OPaHHbBIX 3JEKTPOHHBIX YUEOHBIX
MaTepHajoB, CIPOEKTUPOBAHHBIX HA OCHOBE CTPYKTYPHOTO MOAX0/a.

Jlns peanu3alMy JaHHOTO MCCIIEIOBAaHHUS HEOOXOIMMO BBIOJIHUTH CIEYIO-
IMe 3aJJa4u:

— U3YYUTh TEOPETUYECKHE M METOJOJIOTUYECKHE MOIXOAbl K OpraHU3aliu
JTUCTAHIIMOHHOTO OOYUYEHHUsl B YCIIOBHUSX Peau3allii MOCTTPEHUHTOBOTO COMpO-
BOXKJICHUS;

— BBISIBUTH MOAXOMABI K 0TOOpY coaepx aHus ydeOHbIX MaTepUajoB Il TU-
CTaHLMOHHOTO MOCTTPEHUHIOBOTO COMIPOBOKACHUS;

— OIpEAENUTH 1eJId U COJepKaHnue TMOCTTPEHUHIOBOIO COMPOBOKICHUS Ha
OCHOBE CTPYKTYPHOT'O TIOAX0/1a

— pa3paboTaTh CUCTEMY AJIEKTPOHHBIX YUECOHBIX MaTEPHAIIOB;

— DKCHEPUMEHTAIBHO OIEHUTH AP(PEKTUBHOCTH CUCTEMBI YUEOHBIX MaTepH-
aJoB JUIsl TMCTAHIIMOHHOTO TMOCTTPEHUHIOBOI'O COMPOBOXKICHUS OO0ydarolIuXcs,
CIPOEKTUPOBAHHBIX HA OCHOBE CTPYKTYPHOTO MOAX0/A.

Jlns perieHus mpeacTaBIeHHBIX 3a7a4 UCIIOJIb30BATUCH CIEAYIOIINE METO-
JIbl MICCTIEIOBAHMS:

— TEOPETHYECKHUE: CUCTEMHBIN aHalIn3 OTEUECTBEHHOW M 3apyOeKHOU TcHh-
XOJIOTO-TI€JJarOTUYECKOM, Hay4HO-METOJMUECKON JINTepaTypsl 1Mo MHPOPMATUKE,
TMeIaroruKe, MCUXO0JI0TUU; KPUTUYECKUN aHaIN3 CYIIECTBYIOUIMX MOIXOA0B K Opra-
HHU3aLUHM TOCTTPEHUHTOBOTO COMPOBOXK/ICHUS B AUCTAHIIMOHHOM (hopmaTte, a Takxke
HCIOJIb30BAaHHUIO EKTPOHHBIX PECYpPCOB IO paccMaTpUBaeMon mpobdiieme;

— SMIUpPUYECKHE: 0000IIeHNEe ONbITa MPOBEJICHNS] TPEHUHIOB; aHAIN3 COep-
KaHWS YI4EOHBIX TTporpamMM, HaOMoAeHUE, Oece1a, aHKETHPOBaHUE, TECTUPOBAHKE
00yyaromuxcs ¢ LEeIbI0 BBIACHEHHS 11€JeCO00Pa3sHOCTH HCIOJIb30BAHUS CTPYK-
TYpPHOTO MOAXO0/Aa K MPOCKTUPOBAHUIO M MCIIOJIB30BAHUIO CUCTEMbI Y4eOHBIX Ma-
TEPUANIOB JUIS AUCTAHIMOHHOTO OCTTPEHUHIOBOTO COMPOBOXKIICHUS 00YYaIOIINX-
Ccsl; IPOBEJIEHUE MEeAarorn4eckoro dKCIepruMeHTa U aHaIU3 AKCIIEPUMEHTaIbHOU
JeSITeIbHOCTH.

[TocTTpeHMHrOBOE CONMPOBOXKACHHUE NIEPCOHANIA MOYKHO ONpPEAENUTh KaK CH-
cTeMy paboThl C IIEPCOHAIIOM TOCIIE MPOBEJCHHOTO 00yUYEeHHs, HAlIPAaBJICHHYIO Ha
BHEJPEHUE B MPAKTUKY YCBOCHHBIX 3HAaHWUM, yMeHUN U kadecTB [12]. ITocTTpe-
HUHTOBOE COTIPOBOXKJCHHE MPOAOIIKAET 0a30BbIH 00yUaIOIMii TPEHUHT B Pa3HbIX
(dhopMax: ouHOI — Ha pabodeM MecTe, 3a09HON — TUCTAHIIHOHHO.

CreunanbHbIM 00pa3oM OpraHU30BaHHBIC 3aHATHS B CUCTEME MOCTTPEHUH-
TOBOTO COMPOBOKACHHSI MOTYT CTaTh PEATBHBIM IIAroM IO Pean3alii KOHIETIIHN
HEMpPEepHIBHOIO 00pa30BaHUS M PAa3BUTHIO OCHOBHOTO ceKTopa cdepbl oOpa3oBa-
TENBHBIX YCIYT B OM3HEce — 00pa30BaHUIO B3POCIBIX, KOTOPOMY B paboTax co-
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BPEMEHHBIX HCCIEIOBATENCH, BBIACISICTCS KIIOYeBas poiib MO (HOPMHUPOBAHUIO
komnereHuil XXI Beka.

Oco0oe 3HaueHUE MPH MPOSKTUPOBAHUH TPEHUHTA UMEET HEO0OXOIUMOCTh
YUUTBHIBATh crielu(puky oOyueHus B3pocibiX. CHeluanTucThl BRIICISIOT CIEAYIONINE
0COOEHHOCTH B3POCIBIX YUAIIUXCS:

— OTpeOHOCTh B 000CHOBAHUU;

— Ha3peBIas HE0OOXOIUMOCTB;

— MpaKTUYeCcKas HaNPaBJIEHHOCTD;

— OTPEOHOCTh B CAMOCTOSTEIHLHOCTH;

— KU3HEHHBIN OIIBIT;

— CJIO’KMBILIASICS CAMOOIEHKA.

UYtoOBsl 00YYUTH B3pPOCIIOTO YeJIOBEKA HABBIKY, HEOOXOIMMO MPOBECTU €T0
4epe3 YeThIpe 3BeHA IUKJIIA: TOyYUTh OIBIT — MPOAHATM3UPOBATH U 00IyMaTh €To —
0000IIUTH €T0 TEOPETUYECKH — CAMOCTOSITENIbHO IPUMEHUTH HOBbIE 3HAHMS.

Pe3ynpTaTHBHOCTh TPEHHMHTA HAMPSMYIO 3aBUCUT OT HCIOJB30BaHUS CO-
TPYJIHUKaMU TOJTYyYEHHBIX HABBIKOB MJIM 3HAHUM Ha IPAKTHKE.

Mopnens 00ydeHHUs: ¢ yU4E€TOM BKJIFOUEHHUS dTala MOCTTPEHUHTOBOTO COIPO-
BOXKJICHUS TIPEJICTaBJIeHa Ha puc. 1.

OnpeaeneHve
uenen
AHanus PaspaboTka
notpebHocTe B nporpammbil
obyyeHumn obyyeHun
OueHka
NposeaeHue
apPpeKTUBHOCTU
TPEHWHra
TPEeHWHra
MocTTpeHuHrosoe
conpoBoXaeHue

Puc. 1. Mogenb 06y4eHusi ¢ y4eTOM NOCTTPEHNHIOBOrO CONPOBOXAEHNS

[TocTTpeHnHroBOE CONMPOBOXKIEHNE MPOAOHKAET 0a30BbIA 00yUarOIINA Tpe-
HUHT KaK B O4YHOW ¢opme (Hampumep, Ha paboyeM MecTe), Tak U B 3a04HOH (Au-
CTaHIMOHHO). TakuM 00pa3oM, MOCTTPEHUHTOBBIE MEPONIPUATHS HEOOXOIUMO Ha-
YMHATh NPOBOJIUTH Yepe3 3—5 Hepenp nocie OKoOHYaHus TpeHuHra [14]. Texnouno-
TUU ¥ METOJbl OOy4YEeHHsI HaAIpaBJeHbl Ha OOecrieueHne pa3BUTUA U (popmMupoBa-
HUS KOMIIeTeHLUH oOy4varonuxcs. L{eab mocTTpeHnHroBOro COpoBOKICHUS CO-
CTOUT B OLICHUBAHUH YPOBHS KOMIETEHLIUN COTPYAHUKOB, HEOOXOAUMBIX JUIsl 3(-
(DeKTUBHOTO BBINOJIHEHHSI pabOThl B OpraHU3alMy, U IJIaBHOE — BIUSHUM Ha €ro
noBbIIeHNE. PyKOBOJCTBYSICH COOCTBEHHBIM OIBITOM OpPraHU3ALMN U MPOBEIECHUS
TPEHUHIOB, OLIEHKU Pe3YyJbTAaTOB O0yUEHHUs U BBIICYKAa3aHHBIMU IMPUHIUIIAMHU
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MMOCTTPEHUHTOBOTO COTPOBOKICHUS, CYMNTAEM BAXKHBIM MPU OPraHU3alUU TOCT-
TPEHUHTOBOT'O COMTPOBOKACHHUS YUUTHIBATH POJIb PYKOBOIUTENS YYACTHHKOB.

MpI nonaraeM, 4TO KIMEHHO JAUCTaHIMOHHAsA (OopMa MOCTTPEHHUHIOBOTO CO-
MIPOBOKICHUS B HACTOSIIIIUI MOMEHT SIBJISIETCSl HanOoJiee aKTyalbHOH 3a cYeT Ha-
JVYUS CIETYONINX PEUMYIIECTB:

— MO3BOJISIET OXBATUTh MAKCHMaJIbHOE KOJHUYECTBO O0YUAFOIIUXCS;

— Ha J00oM U3 dTanoB obecreunBaeT 3PPEKTUBHYIO CUCTEMY OIIEHKH TPO-
rpecca KaKJI0To YYacTHHKA MPOTPaMMBbL;

— CHMKAeT CTOMMOCTh 00y4eHUS;

— MO3BOJISIET SKOHOMHUTH BpEMS;

— ycTpaHseT reorpadguueckue rpaHUIIbL.

Takum 00pa3om, MBI BBIIBUHYJIU THIIOTE3Y, YTO BHEIPSHHUE UCTIOIH30BAHUS
JTUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJOTUH MPH MOCTTPEHUHIOBOM COIPO-
BOXKJICHHH TIO3BOJIMT TIOBBICHTH PE3yJIbTATHBHOCTh TPCHUHTA.

Ha puc. 2 npexacraBiena cTpykTypa y4eOHOTo Kypca, coleprKaias MUHH-
MaJIbHBIN HEOOXOMUMBIA HA0Op CTPYKTYPHBIX JIEMEHTOB, KOTOpPbIE 00S3aTEIHHO
JOJKHBI OBITH BKITIOYCHBI B JIEKTPOHHBIN Y4eOHBIN KypcC.

Pa3giensi, TeMsl, NeKLMN

Tnoccapuii

TeopeTnueckan

Nepeoranan

Yacm Jvirepatypa (8 Tom

YMCNe MHTEPHET-

Ornaenenne WCTOYHUKK

TUTYALHEIA AMET ‘(

pm—

Pop
4acTs

|

Bonpocel gna
CaMOKOHTPONA

CTpyKTypa 3NekTPOHHOr
y4ebHoro Kypca

MpakTuueckan
acte

KomnbroTepHbii unk naGopaTopHe! i
npakTMiyM

Kypcosbie KoHTPONHsIe paBaTsi,
pedepatsi n ap.

Case-sapaninn

PexomenaaLMM No usyueHIio Kypea

Wrorosiii Tect

———————— | KoHTponupylowaa ___/
TecTsl A yacTh
camokonTpons )

iat il

\u no
}> KOHTPO/BHBIX 1 KypCoBbiX paGot,

Meropuueckan
uacTs

pedepatos

KpHTepiu oLieHWBAHMA MPAKTIHECKIX
paber

Puc. 2. CtpykTypa anekTpoHHOro y4ebHoOro kypca

[Ipu npoeKTUpOBaHUN 3IEKTPOHHBIX YYEOHBIX MaTepUalioB JUIs AUCTAHIIMOH-
HOTO MOCTTPEHWHTOBOI'O COMPOBOXKICHHUS YMEHbUIAETCS 00beM MHPOPMALMOHHOMN
U TEOPETUYECKOH YacTeil ¢ poKycHpoBaHHEM Ha pa3pabOTKe KOHTPOIUPYIOMIEH U
MPAKTUIECKON YacTel B CBS3M CO crielM(PHKOM 3TOro aTana ooyuenus [2; 3; 9; 15].

Ha ocHoBaHMM aHann3a MoAX0/10B NPOEKTUPOBAHMSI CUCTEMBI JIEKTPOHHBIX
y4eOHBIX MaTepuajoB [16] mayis opraHu3anMy IACTAHIIMOHHOTO COMPOBOXKICHHS
OBLIH CIIEaHbI CIEAYIONINE BHIBOIBI:

— MPU MIPOEKTUPOBAHUH AIIEKTPOHHOTO 00pazoBarenbHOro pecypca (30OP) He-
00XOUMO YYHUTHIBATh YETHIPE MPUHIIUIA: MPUHIUI TPUOPUTETHOCTU TMEIArOrH-
YEeCKOro MOAX0/1a, IPUHLUI MOJTYJIsl, IPUHLUII OJHOTHI, IPUHIIMIT HATJITHOCTH;

— DOO0P cocTouT U3 Tpex TUIIOB ANEKTPOHHBIX YUEOHBIX MOAYJIeH: HHpopMa-
LMOHHOT'O, MPAKTUYECKOTO U KOHTPOJIBHOIO;

— BBISIBJICHHBIE HH(DOPMAIIMOHHBIE U TEIEKOMMYHHKAIIMOHHBIE TEXHOJIOTHI
u pecypchl cetd VHTEepHET MO3BOJSIOT OPraHMW30BaTh IHUCTAHIIMOHHOE MOCTTpe-
HUHTOBOE COMPOBOXK/ICHUE C YYETOM MHAUBHIyaIbHON TPAeKTOPUHU O0yUCHUS;
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— COBPEMEHHBIN TUCTAHIIMOHHBIN KypC JODKEH OBITh OPraHW30BaH TaKMM 00pa-
30M, 9YTOOBI MOXKHO OBIJIO peaTM30BaTh BCE OCHOBHBIE 1€ o0y4enus [4; 5; 7; 11; 16].

TakuMm 006pa3zoM, MOKHO KOHCTAaTUPOBATH BAKHYIO POJIb CTPYKTYPHUPOBAHUS
nH(popManuu B mporecce 0Oy4eHUs U IPEANOTI0KUTh, YTO CITOCOOBI OpraHU3aINI
ANEKTPOHHBIX YUEOHBIX MATEPUANIOB ISl TOCTTPEHUHTOBOT'O COMPOBOXKICHUS MO-
ryT ObITh Hanbosee 3P HEeKTUBHBIMH MPH UCTIOIB30BAHUH CTPYKTYPHOTO MOAXO0a.

Metoasb! ucciieioBanus. J[MCTaHIMOHHOE MOCTTPEHUHTOBOE COIIPOBOXKICHHE
SBJISIETCS ATAIIOM B Ipoliecce 00ydeHHsI, HallpaBJICHHBIM Ha BHEJAPEHUE B MIPAKTH-
Ky YCBOCHHBIX HAa TPEHUHIC 3HAHWI, YMEHUN U KaueCTB C MCIOJIb30BAaHUEM [U-
CTaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTHH. bbla mpoBeneHa sKCriepuMeHTab-
Has TpoBepka 3((EKTUBHOCTH pa3pabOTaHHON MOJIENIb 00YUEHHs C YUETOM IOCT-
TPEHUHI'OBOTO COMPOBOKICHUSI.

[Ipu nmpoexkTupoBaHWU TPEHHHTA UCTOIH30BAH CTPYKTYPHBIM MOIXOA — 3a-
IJIAaHUPOBAHBI YEThIpE OJIOKa TPEHUHTA:

1) cnoxHBIE cUTyarmK B padoTe mexarora (1elb 0J1oka — mpodieMaru3arsi, coop
OKUJIaHWH, AUATHOCTHKA MOTHMBAILlMM TPYMIbI Ha padoTy, co3laHHe MOTUBALIUM Ha
aKTHUBHYIO paboty). Obyuaromuecs: GopMyIUpPYIOT TPYIHOCTH BO B3aUMOJCHCTBUM;

2) BUABI B3aUMOJICUCTBUS (11e)1h OJIOKa — aHAJIM3 TPYIHBIX CUTYyaIlui C UC-
MOJIb30BAHUEM MAaTPHUIIbI BIUSHUS (KIaccu(DUKAIMS TPYIHBIX CUTYAIHH MO JBYM
KPUTEpHUSM: JaBJICHUE €CTh/HET, CKPBITHIA MOJITEKCT €CTh/HET), aHAJIU3 YEThIPEX
CTpaTeruil B3auMoJICHCTBUSA);

3) ICUXOJOTUYECKHUE TTO3UIIUHA BO B3aUMOJICHCTBUH (TIeNh OJIOKa — U3YUUTh
THUTIBI ICUXOJIOTUYECKIX TO3UINI B IETIOBOM B3aMMOJICHCTBUH (TEOpHS TPAH3AKT-
HOro aHanuza J. bepHa), HAyUUThCS OMPEAEsITh COOCTBEHHYIO TICUXOJIOTHUYECKYIO
MO3ULIMIO U TIO3ULHIO TApTHEPA, YIPABIATH CBOEH MO3UIMEN U MO3ULMEN NTApTHEPA);

4) TeXHOJIOTUH BIUSAHUSA (Leb OJI0KA — U3YYUTh TEXHOJIOTUU KOHCTPYKTHB-
HOTO BJIUSIHUS, HAYYUTHCS IIPUMEHSTH ).

Kaxxapiit 6110k TpeHUHTa CONEPXKUT TPH THUIIA SJIEKTPOHHBIX YUEOHBIX MOJTY-
Jeii: HPOPMALMOHHBIN, TPAKTUYECKUN U KOHTPOJIBHBIN.

OtoOpanbl UHGOPMAIMOHHBIE M TEJIEKOMMYHUKALIMOHHBIE TEXHOJIOTHH,
MO3BOJISAIONINE CO3JaBaTh AJIEKTPOHHBIE Y4eOHbIE MaTepUalbl Ui CUCTEMBI JH-
CTAaHIIMOHHOTO 00y4eHus1, B uncie KoTopbix «Caitel Googley», «Dopmer Googley,
YouTube, Learningapps, Power Point, Kahoot u ap.

[Tpy MpOEKTUPOBAHUM CHUCTEMBI HNIEKTPOHHBIX YUEOHBIX MaTepHAaJIOB s JTU-
CTAQHLIMOHHOT'O TIOCTTPEHUHIOBOT'O COMPOBOK/ICHUSI BXKHO PYKOBOJICTBOBATHCS TEM,
YTO MOJATOTOBJICHHBIE 3JIEKTPOHHBIE KYpChl caMU IO ce0e He pelaroT Meaaroru-
yeckux 3afad. OOydaroniast GyHKIUS peaau3yeTcsi B MyJbTHMEIHa-Kypce depes
MeJarornyeckuil clueHapui, ¢ MOMOIIbI0 KOTOPOTO MpernoiaBaTeilb BHICTPAUBACT
o0Opa3oBaTenbHbIC TPACKTOPUU. FICXOAS U3 3TOTO MPUHIIUIIA MBI IOAXOAUM K TIPO-
€KTHUPOBAHUIO JIEKTPOHHBIX YUeOHBIX MaTepuaioB (puc. 3).

[InaHupoBaHNe HAYMHAGTCS C Tama IeJeroaraHus, Ha KOTOPOM pe3yJibTa-
TBI O0YUYEHHS COTIPSTAIOTCS C LEIIMU y4eOHOTo Tporiecca.

Ha ocHOBaHuM M3yueHHBIX BapUAHTOB CTPYKTYPHI yUeOHBIX MOJIYJEH, Tak-
coHomuu b. biyma, IpUHIMIIOB CTPYKTYPHOTO ITOAXOAA U C YYETOM LIeJIeH IOCT-
TPEHUHI'OBOT'O COMPOBOXACHUS pa3paboTaHa MOAENIb CTPYKTYPhl YUEOHBIX MOY-
JIeH I TUCTAaHIIMOHHOTO TTOCTTPEHUHIOBOTO COMPOBOXKACHHUS (puC. 4).
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Puc. 3. Mpouecc paspaboTkm MaTepmasos

Teopua-1_3
OnWCbIBaTh, HasblBaTb, Y3HaBaTh,

~ 3HaTb = BOCMPOU3BOAVTE, Clef0BaTS MpakTnyeckme 3agaHma - 1_3
TectoBble 3aaaHKe - 1_3
Teopusa - 1_MN
MoHWMaTb 3HaYeHwe, 0606LUaTb,
i~ MoHWMaTL = nepedpasnpoBaTb, MHTEPNPeTMPoBaTh, MpakTuyeckue 3agaHma - 1_MN
JaBaTb NpYMepsbl
= TectoBble 3agaHma - 1_1N
MoBegeH4Yecknin _|
MHAMKaTop 1
A P Teopws - 1_Y
WMcnonb3oBatb MHchopmavmio
[~ YmeTe —— B y4eBHol cuTyauuu, BeicTpanBaTb, MpakTuyeckne 3ajanma - 1Y
KOHCTRYHpOBaTh
TecToBble 33/aHUA - 1_Y
Teopwua - 1_A
CpaBHWTL/NPOTYBONOCTaBUTL, BbIAENNUTD,

— AHanmsnpoBaTtb —— MpakTuyeckune 3agaHms - 1_A
oTo6paTb

TecToBble 3aaaHna - 1_A

Puc. 4. Mopenb cTpykTypbl y4ebHbIX Moaynen
AN ANCTaHLUMOHHOIMO NOCTTPEHVHIOBOIrO CONPOBOXAEHUS (PpparMeHT)

Jlanee mporiecc MPOSKTUPOBAHUS YIEOHBIX MAaTEPHATIOB BBITIOTHSIETCS C IO-
MoOIIbIO crienudukanuu TecToB (Tadm. 1).

Tabnvuya 1
Cneuudmxau,uﬂ TecToB Ana ANCTaHUMOHHOINO NOCTPEHUHIroBoro cConpoBoXxaeHuns
Ne MnaHupyembie CopepxartenbHble CymMmmapHoe CymMmmapHoe
K npoBepkKe 3HaHUa |(JIMHUnN (paauenbl) ANCLUMIMJIUHDbI| YUucno 3anauuﬁ KOJZIn4ecTBO
N YyMEeHua (+ aHaﬂ"s) nmi nu2 nus nua 6annoB

(20 %) | (50 %) | (30 %) | (30 %)

A=

WNToro 0 0 0 0 0 0

Mpumeyarnue. MU1 — noBepeHyeckuii nnaukartop 1; NMU2 — nosegeHyveckmin iamkatop 2; MU3 — no-
BeaeH4yecknin nhamkartop 3; N4 — noseaeH4Yecknin nHamkartop 4.
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Ha ocHoBanuu Takoii crierdukanuy pa3padaTbIBAlOTCs TECThI AJIsi KOHTPOJIS
pe3ysbTaTtoB 00y4eHus. BakHo, 4TO y KaKJOro y4acTHHKA TPEHHHIAa B UTOT€ MOKHO
OILICHUTH 3HAHWS, YMEHUsI, IOHUMaHKe, aHain3. B cooTBeTCcTBUU coO crenuduka-
LMel MPOBOIUTCS OLIEHWBAHNE YUYaCTHUKOB.

[To pe3ynbraTam OICHKH ydYalleMyCs MHIWBHIYaTbHO MOIOMPASTCS ONTH-
MajbHas (GopMa TUCTAHIIMOHHOTO MOCTTPEHUHTOBOTO COMPOBOKIEHUS, HaIlpaB-
JICHHAs Ha Pa3BUTHUE €T0 KOMITIETEHTHOCTH.

Pesyabrarsl u o0cy:xkaenue. /[ opranuzanyy AMCTAHIIMOHHOTO MOCTTPE-
HUHTOBOTO COMPOBOXKICHHUSI 00yUaroNnXxcs ObUT pa3paboTaH pparMeHT TPEHUHTA
«TexHonmornn KOHCTPYKTUBHOTO BIUSHUS B paboTe meaaroray, Coaep Kariui dJeK-
TPOHHBIC yueOHbBIE MaTEPHUAITHI.

ChopmynupyeM yueOHBIC IIEJIA TAaHHOTO OJI0Ka TPEHUWHTA B COOTBETCTBHUH C
paspaboTaHHON MOJIeNbIO (Ta0I. 2).

Tabnvuya 2
MocTaHoBKa y4eOHbIx Lenel ansa 65ioka TPeHUHra
MopxkaTteropus YyeOHble uenu Cnucok rnaronoB ans ¢popmMynmpoBkn
KOHTPOJIbHbIX 3a4aHuii B MaTepuanax
ana 0OT
3naTth OO6y4atoLMIACs 3HAET TUMbI MCUXONIOMNHYECKNX Onpepenute, Ha30BUTE, ONULLUTE,
no3vunin B 4€N0BOM B3aUMOAENCTBUN nepeyvcnuTe, BblbepuTe
3HaTh Ob6yyvatoLmincs 3HAeT TEXHOMOrMK yrpasse- Onpepenute, Ha30BMTE, ONMLLNTE,
HUS B3AUMOLENCTBMEM nepeuyncnuTe, Bblbepute
O6yuaoLwminca onpenensieT ceoto ncuxono-  Obcyaute, onpenennte, 06bACHUTE,
MoHumaTtb rMYeCKyo MO3MLUMIO 1 NO3NLMIO NapTHepa B 0606LmMTE, NPUBEOUTE NPUMEPHI,
[EeNOBOM B3aMMOAENCTBUN caenaiiTe BblBOAbI, CMPOrHO3VpynTe
OO6yyaioLmiica yMmeeT ynpaensiTb CBOE Mo- MpowunniocTpupyinTe,
YmeTb 3uumven 1 nosvumen napTHepa B UFPOBON NPOAEMOHCTPUPYITE, pelunTte, Bbibepure,
cuTyauumn 3aBepLUnTe, COOTHECUTE, MOKAXNTE
MpoaHannaupynTe, crpynnupymnTe,
Obyyaowmiics BManT owmnbKky BO B3aMMO-  knaccuduumpyiite, KaTeropmsmnpyiiTe,
AHanuanpoBaTb [OENCTBUM, OCHOBLIBASICb HA 3HAHUW TUMOB NPOTUBOMNOCTaBbLTE, NPOBEPLTE,

MCUXO0I0OrMYECKNX NO3NLNIA ynopaaodbTe, pasnuinTe, ykaxumTe,
COOTHecuTe, paspenure, BbibepuTte

[MonroroBnena crenudukanus s CO3AAHUS NPOTOTHIIOB KOHTPOJIHPYIO-
ITUX JIEKTPOHHBIX YUeOHBIX MaTeprasoB (Tadi. 3).

C yuerom nesneit 610Ka TpeHUHTa U criennuKanuy ObUT oJ00paH uHGOP-
MAalMOHHBIA MaTepHa, pa3padoTaHa CHCTEMa JIEKTPOHHBIX YYeOHBIX MaTepUaIoB,
BKJTIOYAOIIAs HH(OpMAIIMOHHBIE, TPAKTHYECKHE U KOHTPOIHUPYIOIIHE MOJLYIIH.

Hcxons U3 3TOTO, AENaeM BBIBOA, YTO HA OCHOBE Pa3pabOTaHHBIX HIIEKTPOH-
HBIX 00pa30BaTENbHBIX MAaTEPUAIOB JJIsl OpraHU3alMuy AUCTAHIIMOHHOM IMOCTTpPe-
HUHTOBOM CONPOBOXKJCHUH, MOXKHO MPOBECTH KOPPEKLUIO MAaTEPHAIOB U IOATO-
TOBUTh MHIMBHUYaJbHYIO TPAEKTOPHUIO OOYUYEHMS AJIS KaXKA0ro oOyuaromierocs,
BHIOpaB MHIMBHIyaJIbHbIE (POPMBI UTS TUCTAHIIMOHHOTO TIOCTTPEHUHTOBOTO COIPO-
BOXJICHUSL.
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Tabnvua 3

Cneuundukaums ang co3faHus NPOTOTUNOB KOHTPOJIMPYIOLWMX 35IEKTPOHHbIX y4eGHbIX MaTepuanos

Ne

MnaHnpyembie
K NpOBepkKe 3HaHus
n ymeHus (+ aHanu3s)

CopepxartesibHble
JIUHUK (paspenbl)
AUCLMUMNINHBbI

Homepa
BOMPOCOB

KonuuyecTtBo
BOMNPOCOB

MakcumanbHoe

MU1. Neparor cnoco-
6€eH 3aHMMaTb pasHble
no3nuumn B OOLLLEEHUN 1
rmobko ero nepecTpan-
BaTb MO Mepe n3MeHe-
Hus cutyaumm (100 %)

Tect 1|TecT 2

Tect 1|Tect 2

Tect 1

Tect 2

3HaeT. O6yyaromiics
3HAET TUIMbl NCUXOJIOTU-
YeCKUX No3nunii B 4eNo-
BOM B3aMMOAENCTBUN
(10 %)

1-6

3Haert. Obyyaiowmincs
3HaET TEXHONIOrnK ynpas-
JNIeHUs1 B3aMOAENCTBMEM
(20 %)

1-5

Ymeet. ObyyaioLumiics
yMeeT ynpaBnsaTb CBOEN
no3uumen n nos3numen
napTHepa B UrpPOBOW CU-
Tyauum (30 %)

16-18

MoHumaeT. O6yvatoLwmin-
Cs onpeaenseT CBOIO Ncu-
XONOrMYECKYI0 NO3ULNIO
1 NO3ULMIO NapTHepa B
[enoBOM B3aUMOAENCTBN
(20 %)

12

AHanuaunpyeTt. O6yyaio-
LMIACS BUANT OLLINOKN
BO B3aMMOAENCTBUM,
OCHOBBIBAsICb Ha 3HAHUN
TUMOB NCUXONOMNYECKMX
nosvunin (20 %)

13-15| 9-15

21

ntoro

7

15 18

27

a1

44

lMpumedarue. TecT 1 — «Tunbl ncuxonornyeckux no3uuuii (P-B-A)». Tect 2 — «YnpaBneHne ncnxono-
rMYECKUMU NO3NLNAMN».

3akimoyenue. B paMkax Hamero uccieqoBaHus Mbl pa3paboTail MPOTOTUIT
CUCTEMBI JIEKTPOHHBIX YYEOHBIX MaTepUajoB HA OCHOBE CTPYKTYPHOIO MOJIXOAa
JUISL TUCTAHIMOHHOTO MOCTTPEHUHTOBOT'O COIPOBOXKACHHS OOYyYarOIIMXCs (Ha MpH-
Mepe AuciUIUIMHbL «H(popMallMOHHbBIE TEXHOIOTUU B YIpPaBJIEHUH 00pa30oBaTeib-
HBIM TIpOLIeCCOM»). Pe3ynbTaTel TaHHOUW pabOTHl MOTYT OBITh TOJE3HBIMH KaK ISt
KOPHOPaTUBHOTO O0Y4YEeHUs COTPYAHUKOB BHYTPH KOMIIAaHUH, TaK U ISl BHEApE-
HUS C 1ENIBbI0 00yUeHUs! CTYICHTOB MEJarOrn4eCKUX By30B.
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Designing a system of electronic training materials
for remote post-training support for corporate training
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44 Bolshaya Ordynka St, bldg. 4, Moscow, 119017, Russian Federation

Abstract. Problem and goal. The article describes how to organize electronic training
materials for post-training support. The relevance of the article is determined, on the one hand,
by the external needs to expand the sphere of education, the tasks of further development of
informatization of education, and on the other hand, by the internal needs of the development
of the information culture of students [1; 13; 6-8]. The problem is determined by the presence
of a contradiction between the existing high didactic potential of distance post-training sup-
port, the importance of such training for effective training of students and the absence of such
training, implemented using a structural approach to the design and use of electronic training
materials. The purpose of the article is to describe approaches to the development and testing
of a system of electronic training materials implemented on the basis of the structural ap-
proach for organizing post-training support using distance learning technologies.

Methodology. The methodological basis was the ideas for the implementation of dis-
tance learning presented in the works of A.A. Andreeva, E.S. Polat, V.I. Soldatkina et al.;
the main provisions of the theory of technologization of the learning process, which were stu-
died by V.P. Bespalko, P.I. Pidkasisty, G.K. Selevko, A.M. Sohor et al.; issues of structuring
training materials that were considered by 1.V. Akimova, A.l. Arkhipova, Yu.l. Askerko,
1.V. Burov, S.A. Butakov, L.P. Voronina, D.V. Danilov, A.M. Sokhor, O.E. Filippov, L.S. Cher-
nyshov and others. Scientific articles devoted to issues of corporate training and personnel de-
velopment are presented by such authors as: A. Bychkov, O. Dugina, Zh. Zavyalova, 1. Kolod-
kina, A. Korolkov, A. Matveev, A. Miroshnichenko, O. Naydenov, M.V. Klarin, A. Noviko-
va, N. Titova, N. Khryashchev, O. Emikh, A. Satvalov.

Results. The feasibility of using distance learning technologies in the implementation
of post-training support for students, as well as the application of a structural approach to
the design and use of a training materials system for distance post-training support for students
is substantiated. The principles and conditions of using the structural approach as the basis for
the design and use of specially selected training materials, systematized in the form of a set of
competencies and presented using distance learning forms, have been identified. Information
and telecommunication technologies and Internet resources have been selected to organize re-
mote post-training support, taking into account the individual learning path.

Conclusion. The results led to the conclusion that the effectiveness of the proposed ap-
proaches to the selection, design and use of a system of training materials allows us to take
into account the following aspects: accounting for training parameters, level of development,
level of competency, level of motivation. The proposed model of distance post-training sup-
port for students on the example of the discipline “Information Technologies in the Management
of the Educational Process”, based on the use of a structural approach, containing a specially
designed system of electronic training materials, has made it possible to increase the effec-
tiveness of training for undergraduates and to build an individual training route.

Key words: education informatization, theory and methods of teaching computer science,
training, electronic educational resources, individualization of training, corporate training
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ABTOMaTI/ISI/IpOBaHHaﬂ cucrtema gnarHOCTukKumn
YMEeHUSs pewlaTtb pac4yeTHble 3aaa4diun
Ha OCHOBEe CTPYKTYPHO-MEeHTaJIbHbIX CXeM

E.B. AcayJieHKo0

JluBHOrOpCcKuil ruiposHepreTnyeckuil Texuukym umenu A E. boukuna
Poccuiickas @edepayus, 663091, /lusnozopck, ya. Ykanosa, 41

Annotamms. [Ipobrema u yenv. B pabote paccMOTpeHa akTyaiabHas mpodieMa — 00y-
YeHHE PELICHUIO PACUETHBIX 3aad. BhifeneHbl KOMIIOHEHTHI 3TOM MpoOJieMbl U TIOKa3aHO, YTO
JUIA ee pelieHnss Heo0XoAMMa aBTOMAaTU3aIus Mpolecca o0yueHusi, 0cOOEHHO B IJIaHE Opra-
HU3AIMHA CAMOCTOSTENIbHOM paboThl. Llenbio paboThl SBIISETCS ONMUCAHHE HAYYHO-TEXHOJIOTH-
9gecKoil 0a3pl MOCTPOEHUS aBTOMATH3HPOBAHHOM CHCTEMBI JUATHOCTUKH YMEHHUS PElIaTh pac-
YeTHBIE 3a7a4d (Ha mpuMepe (PU3NYecKuX 3a1ad), a TakkKe MPeICcTaBICHHE PE3YIbTaTOB IPH-
MEHEHUS pa3paboTaHHON CHCTEMBI B pEallbHOM MEIaroruuecKoM Iporecce.

Memooonoeus. OnvcaHHas cUCTeMa OCHOBBIBAETCS HA MEHTAJIBHOM MOXO0/E K 00YUEeHHIO.
B pabore BBeIeHO MOHATHE BBIYMCIMTEIBHOTO MPUMUTHBA U OCHOBAaHHOE HA HEM TOHSATHE
CTPYKTYPHO-MEHTAIBHOW CXeMbl — rpaOBUIHON MOJIeNN YMEHUs perath 3anadn. st obecrieye-
HESL aJalTHBHOTO, HEMPEPHIBHOTO KOHTPOJIS OBUIA HCIIONB30BaHA DJIO-TIOJ00HAsT PeHTHHIOBAs
cucrema. C IeTbIO MOBBIIICHUS TPOYHOCTH YCBOCHHSI YMEHHS PeIlaTh 3a1a4d ObUT peain3o-
BaH y4eT 3a0BIBaHUS C IIOMOIIBIO KyCOYHO-JTMHEHHOI Moenu 3a0pBanus. [ oneHku chop-
MHPOBAaHHOCTH YMEHHUsI peliaTh 3aJauyd BBEJeHa BeJIMYMHa — YPOBEHb YCBOEHHS, KOTOpas OIl-
pexaensieTcs Mo CTPyKTypHO-MeHTanbHOU cxeme (CMC) ydeHnKa u OTpa)xkaeT ee MOJHOTY U
MPOYHOCTb.

Pesymvmamut. TlpuBeneHsl pe3yabTaThl MPUMEHEHIS, OIMCAHHON aBTOMATH3MPOBAHHOM
CHICTEMBI IUATHOCTUKH YMEHHS PEelIaTh PACUCTHBIC 33/IaUl B PEaTFHOM ITEIArorHIecKOM MpoIec-
ce. OmrcaHHasl cUCTeMa OKa3alach pe3yJbTaTHBHOM, TO €CTh MO3UTUBHO BIHSIONICH HA ypoO-
BEHb C(POPMUPOBAHHOCTH YMEHH pellaTh 3a7au. Beruuciena Koppeaims MexXIy KOJIHYeCTBOM
pelraeMbIx 00yJaroIuMcs 3ajad U ypoBHEM yCBoeHUs. JlokazaHa 3((peKTUBHOCTh MPECTaB-
JICHHOW CHUCTEeMBI B IUiaHe (OPMHUPOBAHUS YMEHHsS pellaTh pacdyeTHBIC 3aJla4d Ha TMpuMepe
(u3HyYecKux 3a1a4.

3akniouenue. ABTOMATH3AIMSI C ITOMOIIBIO KOMITBIOTEPHOW CHCTEMBI MO3BOJIIET OT-
CIIe)KUBATh W XPAHUTH B MaMATH HHPOPMAIIHIO O COCTOSTHUH KaXKI0H oTnensHo cs3u CMC.
3TO HEBO3MOKHO CJIeNIaTh C MOMOLIbIO KaKUX-THOO0 IPYrHX HEaBTOMATU3UPOBAHHBIX CPEICTB
Y TEXHOJIOTHH U3-3a 60JIBIIOro 00beMa JaHHBIX U TPYJAOEMKOCTH BHIYHCIICHUN.

KuaroueBble cjioBa: aBTOMaTU3UPOBAaHHAS CHUCTEMA, CTPYKTYPHO-MEHTAIBHBIE CXEMBI,
pedTHHT D110, 00yUeHHe PEeIIeHUIO 3a/1a4, WHIUBUYaTH3aIHs, TIe1arornieckas TMarHocTHKa
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ITocTanoBka npod/embl. O0yueHHE TOYHBIM HayKaM HEMBICIMMO 0e3 pe-
meHust 3agad. OCHOBBI YMEHMS pelIaTh Pa3IMYHbIC 33J1a4M 3aKJIaJbIBAIOTCS MPU
MOJTYYEHUH CpeIHero oopazoBanus. 1o 3akperuieHo B TpeboBanusix PI'OC k npen-
METHBIM pe3yJibTaTaM 10 MaTeMaTuke, pu3uKe, XuMuu u 6uonoruu [8]. Jlanee B
paboTe It ONPENIENICHHOCTH pedb MoWAeT o 3a1adax mo ¢usuke. [lon dpusmueckoii
3aaueil 0OBIYHO MOHKMMAIOT HEOOJBIIYI0O IpOoOiIeMy, KOTOpas B 00ILIeM cllydae
pelaercs ¢ MOMOLIBIO JIOTUYECKUX YMO3AKIIOUEHUH, MAaTEMATUYECKUX JEHCTBUI
Y DKCTIEPUMEHTa Ha OCHOBE 3aKOHOB U MeTo10B du3ukH [10. C. 79]. C yBepeHHOCTBIO
MO’KHO yTBEPXK/J1aTh, YTO YMEHUE peIIaTh 334a4UH SBJISAETCS OJHUM U3 BaKHEUIINX
JUTs1 MHOTOYMCIIEHHBIX TEXHUYECKUX AucuiuiMH. Hanbornee yacto BeTpeuaroTest Tekc-
TOBBIE pacUeTHBIE 3a[a4M, 3TO OOYCIIOBIEHO MHO)KECTBOM IPHUYMH, CPEIH KOTOPBIX
CpaBHUTENbHAS JIETKOCTh OPraHU3allUM 3aHATHH M0 PEILCHUIO TaKMX 3ajad, Mpoc-
TOTa MPOBEPKH OTBETA, 3P (PEeKTUBHOCTH NpU KOHTpOJIe 3HaHui. HecMoTps Ha oue-
BUJIHYIO BXKHOCTh YMEHHS peIlaTh 33/1a4H, a TaK)Ke pa3padOoTaHHOCTh METOJIUKH,
o0y4yeHHe pelICHHIO 33/1a4 COCTABIISIET M3BECTHYIO JTHIAKTHYECKYIO Mpobiemy.
Ota npobiiema 00yCIIoBIEeHa PSAIOM CEPhE3HBIX MPHUYUH.

Bo-miepBrIx, mpuoOpecTH yMEHHE penraTh 3a1a4d MOXKHO TOJIBKO B IPOIIEC-
CE caMOCTOSITeNIbHON paboThl. B MeToauke HakorieH 00JbIIoi ONbIT 00y4YeHUs
peteHno 3aaa4. OObIMHO BBIACTSIOT TPU MPUHLIMIMAIBHO PA3IMUHBIX ClI0c00a 00y-
YEHUS: TPAJAUIIMOHHBIN, MTOJYyCaMOCTOSTENbHBIN U anropurmudeckuit [13. C. 47].
Bo Bcex croco6ax mpuCyTCTBYET 3Tal BHEAYAUTOPHON CaMOCTOATEILHON paboThI
0 peuleHuo 3aaa4. MiMeHHo Ha HeM (QopMupyeTCsl yMEHUE CaMOCTOSATENIBHO pe-
math 3aaa4. TakuM o0pa3omM, pe3ysbTaT 00yUYEeHHUs PeIICHHUIO 3a/1a4 SBHO 3aBU-
CHUT OT KayecTBa OPraHU3aIlH CaMOCTOATEIbHON paboThI.

Bo-BTOpBIX, CUTYyalMsl YCIOKHSAETCS TEM, YTO YMEHHUE pellaTh 3a/1aui — Uc-
KITIOYUTEIBHO UHANBUAYATbHOE YMEHHUE, CIIEI0BATENBHO, TPU O0YUYEHUH PELICHUIO
3a/1a4 KpaitHe HeoOxoquMa HHAMBH Ay ar3anyst. OIHAKO TP TPAIUIIMOHHOM KIIaCCHO-
YPOUYHOH CHCTEME c/eaTh 3TO BechMa npobiemarnyHo. Kopenb mpoOieMbl Kpo-
€TCsl B TOM, YTO IPENOAABaTEN0 HE00X0JUMO MPOBOANUTH AUArHOCTUKY MHAMBH-
TyaJbHO KaXKI0TO 00YYarOIIEerocst, 9To TpeOyeT MHOTO CHIT M BpeMeHH. Takum oOpa-
30M, MPOSIBIISIETCS TIIYOOKOE MPOTHBOPEUNE MEXTY HEOOXOTUMOCTHIO WHAMBHITY-
aJIM3aluy JUArHOCTHKK Pe3yJIbTaTOB CaMOCTOSATENILHOW paboThl 00ydaromuxcs 1
BEChbMa OI'PaHMYEHHBIMHU JJIs1 3TOT0 BO3MOKHOCTSIMU IIPETOAABATENS.

B-TpeTbux, B COOTBETCTBUM C MPUHLUIIOM JOCTYIHOCTH OOY4YEeHHUs 3aJadu
JUI pelIeHUs] OT/AEIbHO BHIOPAaHHOMY YUYEHUKY JOJDKHBI IOJJaBaThCs aalTUBHO,
OT MPOCTHIX K CIOKHBIM. [TockoNbKy Kaxkablii 00ydaeTcss B CBOEM TeMIle, Mo
OOpKH 3a/1a4 OJDKHBI (POPMHUPOBATHCS AMHaMudecku. ObecreunBaTh TaKUM JIU-
JaKTHYECKUM MaTepUaIoM OOJIbIIOE KOJIMYECTBO YICHUKOB TPYI0EMKO.

B-4eTBepThIX, yMEHHE pelaTh 3a7auu SIBJISETCS MHOTOKOMIIOHEHTHBIM. [[n1d
YCIEITHOTO PEUIeHHs pacyeTHBIX 33/1a4 KpOMe MPEIMETHBIX 3HaHUM TpeOyeTcs yBe-
PEHHOE BJaIcHHE HEKOTOPbIMU MaTeMaTH4eCKUMHM yMeHusiMU. [lomumo a3toro, perte-
HHE MHOTHUX 3a7a4 TpeOyeT 3HaHUSI HECKOJIbKUX MPEAMETHBIX 3JIeMeHTOB. B vacrt-
HOCTH, JJIsl pEeLIeHMs 3aJ1auM M0 (PU3MKE MOXKET MOTPeOOBATHCA 3HAHNUE HECKOJIb-
KHX pa3HbIX 3aKOHOB. DTO MPUBOJIUT K TOMY, YTO KOHTPOJIb YMEHUS peIIaTh 3a1a-
YM CTAaHOBHUTCSI COBEPILIEHHO HETPUBHAIBHBIM. B Takux ycnoBHsAX SKCHEPTHBIN KOH-
TPOJIb MOYKET OKa3aThCsl HAWJIYYLINM, OJJHAKO BO3MOKHOCTH €r0 IPUMEHEHHUS IPU
CaMOCTOSITENIbHON paboTe BecbMa OIpaHUYEHBI.
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B-msAThIX, /U1 JOCTHXKEHHSI TPOYHOCTH YCBOEHHSI YMEHHUS peliaTh 3ajauu He-
00X0UMBI CHCTEMATHYECKHE MOBTOPEHUs yueOHoro matepuania. [lockonbky yme-
HUE UMEET NPOLEeTyPHBINA XapakTep (B OTIUYME OT JACKJIAPATUBHOTO XapakTepa 3Ha-
HUI), TpeOyeTcsi HEMPEPHIBHBIA TPEHAX, PABHOMEPHO MOKPHIBAIOIINIA BCE JIEMEH-
Tbl yMeHUs. [10CKONbKY pelleHue 3aauyu COCTOUT U3 MHOXKECTBA OTIEIIbHBIX JEH-
CTBHI — OpraHU30BaTh TAKOW TPEHAX OYEHb MPOOIEMATHIHO.

l'oToBOTO perieHus: nepeunciIeHHbIX TpyaHocTeil HeT. Hanbonee mepcmek-
TUBHBIM MyTh pEIIeHUs OMHCAHHBIX MPOOJIEM MPEACTAaBISIETCS B MCIOIb30BAaHUHI
ABTOMATH3MPOBAHHBIX KOMITBIOTEPHBIX CPEJICTB, HAMPABICHHBIX HAa 00eCreueHre
CaMOCTOSITEIBHON pabOoThl 00yUYaOINUXCs, @ B OCOOCHHOCTH — Ha IMaTHOCTHKY €€
pe3yabTaTOB.

Llenstmu HacTosIIEH pabOTHI SABIISIOTCS OMUCAHUE HAYYHO-TEXHOJIOTHYECKOM
0a3bl pa3pabOTKU aBTOMATU3UPOBAHHBIX CUCTEM JAUATHOCTHKH YMEHHS peliaTh pac-
YeTHBIC 3a7a4yM (Ha mpuMepe GU3UYECKUX 3a/ad) ¢ MO3HUIMH MEHTaJbHOTO IOJ-
X0Jla, a TaKXke MPEJCTaBICHUE PE3yJIbTaTOB MPUMEHEHUsS] KOHKPETHOW peasin3a-
MU B 00pa3oBaTeILHOM Ipoliecce.

Metoas! ucciaenoBanus. s MOCTpOEHUs aBTOMAaTU3UPOBAHHONW CUCTEMBI
JTUArHOCTUKU YMEHHUS peliaTh pacyeTHBIC 3aa4u HeoOXxoauMm crocod (opmanu-
3aMu Takoro ymeHus. [1oaxoapl K ’TOMYy MOTYT OBITh pa3lTUYHBIMU. B OCHOBY
JAHHOHM palOTHI MOJOKEH MEHTaNbHBIN nonxoxn [2; 3; 11; 12]. Bo BTopoit moo-
BuHe XX Beka Y. Haiiccep BBen B ncuxonoruu nousitue cxema [9. C. 73]. Korna
UJET pedb 00 00yYEHUU UCTOJIB3YIOT TEPMUH MeHmanvbHas cxema. Takum oOpa-
30M, MeHTasIbHas1 cxema (MC) sBisieTcsl 4aCThI0 HEPBHOM CUCTEMBI YellOBEKa (He-
KOTOPOT0 aKTUBHOT'O MHOKECTBA (PU3UOTIOTUUYECKUX CTPYKTYP U MPOLIECCOB), YIIPaB-
JISFOILEe KOTHUTUBHBIMU ITpoLieccaMu (BOCIIPUSTHEM, MBIILIEHUEM, TaMATh10). Cy-
miectByoT MC, popMupyrommecst B mporiecce PerieHuns 3a1a4 | YIpPaBIITIONIIe dTON
NesITeIbHOCThI0. COTJIacHO MEHTAJILHOMY TMOXOTY IEIbI0 00y4eHUs sBIsieTcs (op-
MHpOBaHue U pa3BuTHe HeoOXomuMbix MC. Takoil moaxo/ MepCreKTHBEH B TUIAHE
aBTOMaTH3auHi. ITO 00ycIOBIeHO TeM, uTo MC MoryT ObITh JIerKo (hopMaIn3o-
BaHBI B BUE rpad)oB, KOTOPBIE COAEPKAT TEPMHUHAIIbHBIE (II€JTM U TaHHbIE) U He-
TepMuHanbHble (MC HU3KOTO YpOBHS) Y37Ibl, @ TAK)Ke KOMOMHUPOBAHHBIE BEPIIIH-
uol [3. C. 146].

MHorue sBIeHUS, TPOLECChl B OOBEKTHI OMUCHIBAIOTCS MaTEMaTHUYECKUMHU
BBIpaKeHUsIMHU ((opMyIamMu, 3aKOHAMH, YPABHEHHUSIMH ), B KOTOPBIX (UTYPUPYIOT
paznuuHble BenW4uHbL. [ moctpoenus monened MC ymeHus pemarb 3amadu
BBeJIeM MOHATUE guruuciumensvHuiil npumumus (BIT), moa koTopeiM OyemM moHu-
MaTh O0BEKT, UMEIOIIUNA N apaMeTpOB, CBSI3aHHBIX C BETUYMHAMU, XapaKTepH-
3YIOIIMMHU HEKOTOPOE SIBJICHUE, U COJEPIKAIIUN METOJI MOIy4eHUs N-TO 3HaYCHUs
napametpa BII npu n3zBecTHbIX ocTanbHbIX N-1 3HaUEHUSX.

Mognens MC yMeHus pemiath pacyeTHbIE 33jauu MPEICTaBUM B BUJIE OPUEHTH-
poBanHOrO rpada, cocTaBiIeHHOTO U3 BenudwH, U BII, 1yru B KoTOpoM mpoBeaemM
mexay BII u BennumHamu, a Takke Mexay BenmuumHamu. Kaxpas gyra B 3Tom
ciydae OyJeT COOTBETCTBOBATH ONMPEACIECHHOMY JACHCTBUIO MPHU PEUICHUH 3a/1a4H:

— ayra ot BeninurHbI K BIT 0603Ha9aeT moicTaHOBKY JaHHBIX B BBIPAKEHUS;

— nyra ot BII k BemmurHe 0003HaYaeT BEIPAYKEHUE WITH BBIYHUCIICHHE BEIMUUHBI,

— IyTH MEXAY BeIMYMHAMU 0003HAYAIOT UX OTOXKECTBIICHHUE.
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Takue rpadbi-monenu OyaeM Ha3bIBaTh CHIPYKIMYPHO-MEHMATbHLIMU CXeMd-
mu (CMC). Ipumep CMC, coneprkalieid Bce BHIIBI IyT, IPEACTaBIeH Ha puc. 1, a —
310 CMC 1o teme «CKOpPOCTB», OJTHON M3 HaYaJIbHBIX TEM 3JIEMEHTAPHOTO Kypca
¢usukn. CTpenku Ha cxeMe 0003HAYar0T CBS3H.
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Puc. 1. CMC no teme «CpefHsisi ckopocTb» (a) n yactHas CMC oTaensHol 3apayun (6)

Pemenne 3agaun Ha CMC mpencraBiseTcsl B BUAE MyTH OT Y3JI0B-AaHHBIX
(M3BECTHBIX BEJIMYMH T10 YCJIOBHUIO 3a/1a4M) K y3IIy-1Ie/H (BEIUINHE, KOTOPYIO TpeOy-
ercst BeruuchuTh). CMC MO3BOJSIOT MOJENIMPOBATh HAKOOJIEEe BaXKHBIC ATAITbI MPO-
Lecca peleHus 3a1aui. AHanumuyeckas yacms: BbIOOP Y3JIOB-JIaHHBIX — COOTBET-
CTBYET aHaJIM3y TEKCTa W OINPENEICHUIO0 UCXOAHBIX IAaHHBIX; ONPEIEIICHUE y3ia-
L[e1 — MOHUMaHUI0 TpeboBaHus 3anaun. Cunmemuueckas yacms: TIOUCK HETep-
MUHAJIbHBIX Y3JIOB, YepE3 KOTOPbIE POUJET MyTh OT y3JI0B-JaHHBIX K Y3IIy-LIEJH,
SBJISIETCS COCTaBJICHHUEM CHUCTEMbl YPaBHEHMIi; MPOBEIEHUE 3TOTO MYyTH Mpe.-
CTaBJISIET PEILICHUE CUCTEMbI YPaBHEHUI U BHIYUCIEHUE HCKOMOM BEJIMYMHBI.

Llenwsto 0Oyuenus siBnsercsa hopmupoBanue noarou MC, KoTopas m03BOJIS-
€T periaTh JTo0bIe 3a/1aun MPeIMETHOM obnacTu. Perienne kax1oil 3a1a4n UMeeT
OTIIEYAaTOK B MAMSTH O0YYaroIIerocs, KOTOPhIN sBisieTcst hparmeHToM mosHo MC.
Takum oOpa3zoM, ¢ kKaxa0# 3anadeit cBsazana yacmuas CMC, KoTopas MOJEIHpPY-
€T YMEHHE peliaTh TOJIbKO MOI00HbIE 331a4H.

Hanpumep, cpaBHUTENBHO TIPOCTast 33/1a4a — «onpeoenume CpeoHiorn CKOpoCHb
asmobyca, eciu nepgvie 3 KM nymu oH npoexan 3a 9 mun, a credyrowue 12 km 3a
16 mun» — umeet yactayro CMC, npencrasieHHyto Ha puc. 1, 6. CinoxHele 3a1a-
yu UMEIOT pa3BeTBiieHHbIe CMC, BKitoUaronme Heckoiabko BII.
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Onun 13 HauboJee MPOCTHIX CIIOCOOOB OPraHMW30BATh AIANITUBHEIN 1MOA00D
3aJ]aHNi — UCTIONh30BaTh PEUTUHTOBYIO CHCTEMY, IMTOIO0HYIO pazpaboTaHHON A. DJI0.
JlanHasi cuctema, co3/laHHasi BO BTOpoi nojoBrHe XX BeKa (M3HA4YaIbHO JJIsl paH-
KUPOBAHUSI UTPOKOB B IIAXMAThI [0 CHJIE UTPHI), YCIEIIHO IPUMEHseTCs B 00pa-
30BaHUU JII TIOCTPOCHUS AJANTHUBHBIX OOydarommx cucrteMm [6; 14]. B manHoi
PEUTHHTOBOM cHUCTeMe OOYyJaroImMMCs 1 3a/1a4aM TpucBauBaroTcsi pertuaru. [locme
peIlIeHHs/HE PEIICHNs] YYSHUKOM 33J]aull €70 PEUTHHT yBEITHUNBACTCSI/YMEHBIIIACTCS,
a 'y 3aJlaud HalpoTHB YMeHbIIaeTcs/yBennurBaercs. [lepecuer peTHHIOB MTPOUCXO-
JUT TI0O CPABHUTEJIBHO MTPOCTHIM MPaBUIIAM, YTO SIBIISIETCS IPEUMYIIECTBOM JIaHHOMN
CUCTEMBI.

MC sBASIIOTCS TMHAMUYECKUME, OHU (POPMUPYIOTCS B Mpoliecce 00ydYeHuUs,
NEeSITeIbHOCTH U MBIIIJICHUS] U YTPauMBalOTCA CO BPEMEHEM BcJieIcTBHUE 3a0bIBa-
Hus. O1u cBoiictBa MC ectecTBeHHBIM 00pazoM oTpaxarrcs B CMC mytem mpu-
JTaHUsl CBSI3SM Beca, KOTOPBIM M3MEHsIeTCS B 3aBUCUMOCTH OT (DaKTOPOB BpEeMEHU
Y aKTUBAIMK (TIpUMEHEHUs!, MOBTOpeHus). [t aToro HeoOXoqumMa Moiehb 3a0bI-
BaHUS, TO €CTh 3aKOH U3MEHEHUS KOJMYECTBAa YCBOCHHON MH(POPMAIUHU CO BpeMe-
HEM, B KOTOPOM OYJIeT yYT€HO 3a0bIBaHKE U BIMSHHE HA 3TOT MPOLIECC TOBTOPSHUH.
Hawubonee yaaunol mpeAcTaBiIseTCs KyCOYHO-THMHEHAS MOIeb 3a0b1Banms [1].

CornacHo 3To#l Mojenu 3a0bIBaHUE MPOUCXOIUT JIMHEHHO MO 3aKOHY:

wk =100—-pu(¢—7). B aToit popmyne k — uHpOpMaIHsl, COXpaHUBIIASICS B TTaMsI-
TH; |l — CKOPOCTb 3a0bIBaHUS; T — BPEeMs, MPOIIIEIIIee C MOMEHTA Havajaa 00ydJe-

HUS 10 TIOCJIEIHEro MOBTOpeHUs. B KOHTeKcTe TaHHOM paboThl (MPUMEHUTEIHHO
K (DOPMUPOBAHUIO YMEHHS pelIaTh 3aJ1a4yM) Mo k cleAayeT MOHUMATh YHUCIIO, OT-
paxaroiee ypoBeHb yMeHHs. [IprueM 3To 4rciio He sIBIsIeTCS JUXOTOMAYHBIM (ymeeT/
HE yMeeT), a HenpepbIBHO u3Mensiercs ot 0 (momHoe Heymenue) 10 100 (oaHOCThIO
cOpMHUPOBAHHOE YMEHHUE). DTO MPEIIOJIOKEHHE OTHOCHTEIHHO BO3MOXKHOCTH HE-
MIPEPHIBHOTO U3MEPEHUS YMEHUS MPUMEM KaK JOMYIIeHHE, ONTHMUCTUYHO TOJIa-
rasicb Ha €ro HCTUHHOCTb, IIOCKOJIbKY HET SIBHBIX OCHOBAaHHH COMHEBATHCS B HEW.
Kaxxnoe moBTOpeHNE MOTHOCTHIO BOCCTAHABIMBAET 3alIOMHEHHOE B mamsTH. [lo-
CJIe KaKIO0TO TIOBTOPEHUsI CKOPOCTH 3a0bIBaHMsI YMEHBIIACTCSI HA HEKOTOPBIN MPO-
ueHrt (puc. 2).

0

Puc. 2. NMpumMepHbI BUA, KYCOYHO-IMHENHOro 3akoHa 3abbiBaHUS

VYuer 3a0bIBaHus OTACTHHO IS Kakou cBsizu CMC 1o3BOJISIET OLICHUTH YPO-
BEeHb C(POPMHUPOBAHHOCTH MEHTAILHOM CXEMBbI C YYETOM JWHAMUKU €€ (POopMUpO-
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BaHus. C 3TOW IENbI0 BBEAEM CICAYIOUIYIO BEIUUYHHY — YpOBeHb yceoeHus L:

L=k, rne k — cpenHee 3HaueHue cpopmupoBaHHocTH cBszeir CMC.

MuoxwuTenb [ onpenensieTcs 1mo ciaeayomeit popmyne: [ = . , TIe

l’l‘max
[ — cpeaHee 3HaueHUe CKOPOCTH 3a0biBanus cBsazeil CMC; 1 — MakcuMalbHOE

3Ha4YeHUE CKOPOCTH 3a0bIBaHuUs (HaYaJIbHOE 3HAUYCHUE).
OTOT MHOXKHUTEJb IPUHUMAET 3Ha4eHHs B uHTEpBasie oT 0 10 1, mpuyem npu-

OJKaeTCs K MAaKCUMAJIbHOMY 3HAQYCHHIO KOr'la L CTAHOBUTCA NOCTATOYHO MAJIbIM.

B cooTBeTcTBHM € MOJENBIO 3a0BIBAaHUS 3TO MPOUCXOAUT MOCIE MHOTOKPATHOIO
MOBTOPEHUS BCEX JIEMEHTOB YMEHUS pelIaTh 3a1a4u, npeacraBieHHbix B CMC.

Pe3yabTaThl U 00cy:kaenne. OrnucaHHbIE BbILIE METO/bI JIETJIM B OCHOBY pa3-
paboTaHHOI aBTOMATHU3MPOBAHHOW CHUCTEMBI TUATHOCTHKH YMEHHUS pelarh pacyer-
Hble 33/1a4M 1o pu3mke. Cuctema sIBISETCS HHTEPHET-CAalTOM, pa3MELIEeHHBIM 110
anpecy msbx.ru. [Tomumo npeacraBienHoi Boie CMC «CkopocTsy, pa3padoTaHbl
emte yetbipe CMC no temam «IInotHocThY, «/laBnenue», «Pabora u MOLTHOCTHY,
«Oueprus» (puc. 3).

N3o6paxkenuss CMC sBnsitorest akTuBHbIMU. [Ipu kinke Ha cTpenky «CBs3b»
crcTeMa BeIOMpaeT 13 0a3bl JaHHBIX 3a1a4y, yactHass CMC KOTOpoi COepKUT JTaH-
HYIO CBsi3b. BbIOOp 3a7aun mMpoMCXOAMT aJlaiTUBHO HAa OCHOBE DJ0-NOJOOHOTO
pelTHHTa TaK, 9TOOBI pEUTHHT 3a7aun ObUT Harboiee OJIM30K K peHUTHHTY 00yda-
touterocs. ITo kaxnoit CMC BbluncisieTcss ypoBeHb ycBoeHUs. B cucreme gpopmu-
pyerca TOII-cnivicok nosib3oBareneil, ynopsaoueHHbI 10 CyMME YPOBHEN yCBO-
€HMsI BCeX TeM, NPEACTaBICHHBIX B CUCTEME (3Ty BEJIMUMHY HA30BEM UHMESPAlb-
HblU YPOBEHb YCBOCHUSL).

N3HavanbHO cBsi3M Mexay y3iaamu Ha CMC mpopuCOBBIBAIOTCS KPAacHBIM
uBeroM. Ecian oOyuaronuiicss BEpHO peln 3a1ady, CBSI3U, OTPAXKAIOILIUE dJIEMEH-
Thl €€ PELCHMs, MEHSIOT 1BET Ha 3eNeHbli (puc. 4). Ha puc. 4 nns npumepa npu-
BezieHo coctosiHue CMC «CKopocThy, IOCIIe PEeLICHHUs] ONTMCAaHHOW BbIIIIE 33JJa4H.

C nomo1Ibio TakoW LIBETOBOM MApKHPOBKU OTMEYAIOTCS MPOpAaOOTaHHBIE 3Jie-
MEHTBI YMEHUS pelaTh 3a/1a4u 10 JaHHOW Teme. Takum oOpa3oM, B CUCTEME pac-
kpbiTa TuHaMUYHOCTh MC. C TeueHreM BpeMEHH L[BET CBS3M HENPEPBIBHO Mepe-
XOIMT OT 3€JICHOr0 K KpaCHOMY, TaK BU3yanusupyetcs 3abbiBanue. [locie BepHo-
rO pelIeHUs 33aJa4l, COAEPIKalled KaKyko-TM00 CBsA3b, OHA CTAHOBUTCS OISATH 3eJie-
HOH (mpowu3onuto noBropeHue). Jlanee ee nepexoa K KpaCHOMY MPOUCXOIUT MEJ-
JICHHEE B COOTBETCTBUU C KYCOYHO-TMHEHHON Mojenbio 3a0bBanus. Takue CMC
CO3JIAI0TCSl B CUCTEME MHAMBHIYAJIBHO JJIS KXJIOro 00ydarolerocs mo Kaxaon
13 IPEJCTABICHHBIX TEM.

OrmmcanHas cucteMa OpU1a orpodoBaHa B niearoruyeckom mnpouecce, B KIBIIOY
«JIMBHOTOPCKUI TUApOIHEPreTHUeCKU TeXHUKYM uMeHu A.E. boukunay. I'pyn-
na oOyuaronuxcsi — 46 yenoBek B Bo3pacte 15—16 et — cTyIeHThI EPBOTO Kyp-
ca, MPOJI0JIKAIOIINE N3ydYEeHHUE 00IIero Kypca GU3MKU B paMKax MOJyUYEHUs Cpell-
Hero o0pa3zoBaHus, paboTanu ¢ JaHHOW cucteMoi B TeueHue 43 nueid. Ilepen o0y-
YaroIMMUCs OblIa MMOCTaBJIEHA 3ajaya JJOCTUYb K MOMEHTY 3aBEpIIECHUS paOOThI
Kak MOHO 6osee Bbicokoro mecra B TOII-cniucke. PaGora ¢ cucremoii npoxoau-
J1a BHEAYJUTOPHO.
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CMC «[MnoTHOCTb» CMC «[laBneHue»

CMC «PaboTa 1 MOLLHOCTb» CMC «3Heprus»

Puc. 3. NMpumepbl CMC no HeKoTopbIM HavasbHbIM pa3aenam afieMeHTapHoro kypca Gusnkim

[lepen 3HaKOMCTBOM 00YyYarOIIUXCS C CUCTEMON OBLIO MPOBEAEHO TECTUPO-
BaHue (TecT 1), B KOTOPOM OT HUX TpeOOoBasoCh OOHAPYKUTh 3HAHUA IO TpE.-
CTaBJICHHBIM B CUCTEME TeMaM. TecT copepxkall 35 pacueTHBIX TEKCTOBBIX 3a1a4 —
3aJJaHUl OTKPBITOTO THUIA, Ha KOTOpPBIE HY)XKHO OBUIO JaTh OTBET B BUIE YHCIIA.
Takum 06pa3om, TeCT OLIEHUBAT YPOBEHb YCBOCHMS YMEHHs pemars 3aaaqu. Ilo-
clie TOro kKak oOywaromiecss mopadoTaay ¢ CHCTEMOHW OTBEJEHHOE BpeMs, ObLIO
MIPOBE/ICHO MTOBTOPHOE TECTUPOBAHUE (TECT 2) MOAOOHBIM TECTOM.

NHHOBALIMOHHBIE ITEJAT'OTMYECKHE TEXHOJIOI'M B OBPA3OBAHNN 55



Asaulenko E.V. RUDN Journal of Informatization in Education, 2020, 17(1), 49—-62

Puc. 4. LiBeToBasi MapkmpoBka NpopaboTaHHbIX CBA3EN

[1o pe3ynbraTaM BBIIOJHEHUS TECTOB ObLIa BHIYHCIIEHA X HAJEKHOCTD IO U3-
BecTHOM popmyne KR-20 [7. C. 52]. HagexxHocTh mepBoro tecra okaszanack 0,82,
BTOporo — 0,88. DTo MoO3BOJAET clienaTh BHIBOJ O BHICOKOW HAJ€KHOCTH MpOBE-
JICHHBIX TECTOB.

Pe3ynbrarel TECTMPOBAHMI NIPUBEACHBI HA THCTOITPaMME PHC. 5, HA HEW yKa3a-
HO 4MCIIO 00yYaroUMxcs, peIIMBLIMX KOJMUYECTBO 33/1a4 B YKa3aHHOM Ha ocu alc-
nuce uHrepBaie. [lo rucrorpamme BUIHO, UTO yBEJIWYMIACH OISl yYalUXcs, pe-
HIMBIIUX OOJbIIIEe KOJIUYECTBO 3a/1a4.

Jlanee paccMOTpUM KOPPETSALUIO MEX1Yy UHTETPAIbHBIM YPOBHEM YCBOCHHUS
U KOJIMYECTBOM PELIEHBIX 3a/1a4 BO BTOPOM TecTe. JlnarpaMma paccessHus 9TUX Be-
JIMYMH, TOCTPOEHHAs 0 pe3ybTaTaM BCEX UCHBITYEMbIX BIOOPKHU, IPUBE/ICHA HA
puc. 6. Ha nuarpamme Takke npoBejieH rpaduk JMHEHHON annmpokcuMaluu, mo-
JY4eHHOH METOJOM HaWMEHBIINX KBA/IPaToOB, U €e ypaBHeHUe. JIMHEHHbII K0d]-
¢unuent xoppessiuuu [Tupcona npunumaet 3Hauenue 0,8684.

B npencraBieHHON crcTeMe MPEANPUHATA TIONMBITKAa MOJIEIINPOBATH 3a0bIBa-
Hue. B skcniepuMeHTanbHbIX paboTax Mo 3TOM Teme, HalpuMmep, B KJIacCUYeCKON
pabote I'. D606unTay3a [4. C. 224-239], a Takke MO SMIIUPHUUESCKUM 3aKOHAM, OT-
kpwITEIM A. MocTom [5], memaeTcs BEIBOJ O TOM, U4TO 3aKOH 3a0bIBAHMS UMEET JI0-
rapumrudeckuii Buj. [TombITKH anmmpoKCUMHUPOBATh SKCIIEPUMEHTAILHBIE TAHHBIC
Pa3IUYHBIMU KPUBBIMH IPUBOJAT K aHAJIOTMYHOMY pesynbraty [15]. Ilpenmyiue-
CTBOM JIOTapHU(PMHUUECKON (DYHKIMH SBISETCS TO, YTO OHA OBICTPO YOBIBACT MPH
MaJbIX 3HAYEHHUSX apryMeHTa U MEIJIEHHO NpU OOJBIINX, TO3TOMY XOPOIIO OMH-
CBIBaeT Mepexo nHPOPMAIHK U3 KPATKOBPEMEHHOH MaMATH B JJOJITOBPEMEHHYIO.
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Korna sxe peus uzer o 3a0bIBaHUH B JOITOBPEMEHHOM MaMsATH, KaK 3TO MIPOUCXOHUT
MPU yTpaTe yMEHUsS pemiath 3ajaqu, Jorapudmudeckas GyHKIHS MOXKET OBITh C
JIOCTaTOYHOM TOYHOCTHIO 3aMEHEHA JIMHEHHON. Y paBHEHHUE JIorapupMuIeckon (hyHK-
MM MMEET ABa YUCIIOBBIX KOA(Q(UIMEHTA, BIUSIONIMX HA UHTEHCUBHOCTb 3a0bI-
BaHus. JInHelHas ke QyHKIUS UMeeT OJUH KO3 PUIIHMEHT, KOTOPBIA €CTEeCTBEHHO
MHTEPIPETHPYETCS KaK CKOPOCTh 3a0bIBaHUA. DTO YNPOILIEHHUE SBISETCA BeChbMa
JKEJATeNbHBIM NP KOHCTPYHUPOBAaHUM KOMIIBIOTEpHOW cucTeMbl. Mcnonb3oBaHHas
B paboTe Mozenb 3a0bIBaHUS HE NPETEHyeT Ha KOJIMYECTBEHHOE OIMCAaHUE pe-
aJlbHOTO TIporiecca 3a0biBanHusg. OCHOBHOE ee MpeHa3HaYeHHue — 00eCTeuuTh Mpoy-
HOCTh (popMupyemoro ymeHus. Jljig 3TOro 10CTaTOYHO MPABJIONOAOOHOIO Kade-
CTBEHHOTO OIIMCAHMS.

Etect 1 BMTect 2
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Puc. 5. PesynbTaThl TECTMPOBaHWIA
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Puc. 6. Juarpamma paccesHus BENNYUH: UHTErpanbHbli YPDOBEHb YCBOEHMS N KONMYECTBO 3a4ad,
peLleHHbIX 06y4aloLWMMIMCS BO BTOPOM TecTe (nocne paboTbl C CUCTEMON)
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JlanHoe uccienoBaHue TUAAKTUYECKMX KAuyeCTB ONMMCAHHOM CHCTEMBI MpO-
BeJICHO 0€3 CpaBHEHHS C KOHTPOJIbHOW TPynmou. TpaauiiMOHHO MpHU CaMOCTOS-
TEJILHOW paboTe Mo peleHuro 3a1a4 00yyJaronMiicsl pelraeT 3a1a4u Ha Oymare ¢
MOCJIETYIONIEH AKCIIEPTHOM MPOBEPKOM MpenogaBatesnieM. Ha nepBblil B3, mpe-
CTaBJISICTCS BO3MOXKHBIM CpAaBHEHHE TPAIUIIMOHHOTO CII0c00a OpraHnu3aluu camMmo-
CTOSITEIBHOW PabOTHI C OMMCAaHHBIM B HACTOSIICH cTaThe. B maHHOM citydae 3To
HE CJIENaHo M0 cieayomuM npuunHaM. CpaBHEHUE ¢ KOHTPOJIBHOM Ipynnoi no-
3BOJIIET OLIEHUTh PE3YyJIbTATUBHOCTh OJJHOM METOJMKH 10 CPAaBHEHHIO C JIPYTOil.
Hacrosimee uccnenoBanue cpokycupoBaHO Ha W3y4eHUH 3((HEKTUBHOCTH pa3pa-
0OTaHHOW KOMMBIOTEPHON crucTeMbl. KpoMe TOro, CpaBHEHHE C KOHTPOJIBLHOU TPyTI-
IIOW MpEoNaraeT paBeHCTBO BCEX YCIOBUM MPOBEACHUS IKCIIEPUMEHTA, 3a UCKIIIO-
YEHHEM HCCIIeyeMbIX. B TaHHOM ke cilydae NMPUMEHEHHE KOMIIBIOTEPHBIX TEX-
HOJIOTHH KaK CaMOCTOSTEJIbHBIA (haKTOP MOKET BHECTH HCKaXXEHHE B JKCIIEPU-
MEHT IIPY CPAaBHEHHWH C HEKOMIIBIOTEPHBIMU TEXHOJIOTUAMU. Tak, UCIOIb30BAHNE
KOMITBIOTEpa MU CMapTPOHA MOKET MPUBIEYh K ceOe OoJbIlie BHUMAaHUs, 3aUH-
TepecoBaTh 00yYarOIIMXCS, BCIEACTBUE Uero 0ojiee COBPEMEHHAs: B TEXHUYECKOM
IUTAHE METOJMKA MOKET MOJYYHTh NMPEHMYIIECTBO, HE 00YCIIOBIEHHOE €€ JUIaK-
TUYECKMMHM KadyecTBamH. Taxke Mpy TPaJWIIMOHHON OpraHW3allii CaMOCTOSITEIbHON
paboThl 00yyaromuMCcs IPUXOAUTCS 0POPMIIATH perieHne Ha Oymare. D1a onepa-
1Sl OTCYTCTBYET Ipu paboTe ¢ KOMITBIOTEPHOM MPOrpaMMoii, rae Tpedyercs: TOJb-
Ko oTBeT. Pemenue 3agau Ha Oymare mpeanoyiaraeT Halu4ue CTaTHYHbIX HAOOpOB
3a/1a4, OJIMHAKOBBIX Ul Bcex oOyuaronuxca. KommnbioTepHas e cucreMa mpen-
JaraeT aJanTUBHBIA MOJOOP MOCHIBHBIX 3a/JlaHUil MHIUBUAYAIBHO JUIS KaXKIOTrO
YYEHUKA. DTU U HEKOTOPBIE IPYrHe MPUYHHBI IETAI0T BECbMa COMHUTEIBHBIM CPaB-
HEHUE PE3YJIbTATOB 3KCIIEPUMEHTA C KOHTPOJIBHOM IPYIIION, B KOTOPOH CaMOCTO-
ATelbHas padoTa ObuTa OBl OpraHM30BaHa TPAAUIIMOHHO. [IpencraBiser, ogHaKoO,
MHTEpPEC CPAaBHEHME PA3UYHBIX KOMIBIOTEPHBIX CHCTEM MEXIY CO0O0i, 4TO Mo-
JKET CTaTh IPEAMETOM JAJbHEUIIINX UCCIIEA0OBAHUM.

Crenyer Takxe IpU3HATh TOT (AKT, UTO PEIICHUE 3aJ]aul U OTBET B HEH He
SBJISIIOTCS] TOXKJACCTBEHHBIMH, ITPUYEM TIIEPBOE MPENICTABISAETCS 00Jiee BaXKHBIM.
B omnucanHol cucteMe mpenamnosaraeTes, YTo 3a NpaBUIbHBIM OTBETOM HECOMHEH-
HO CTOUT €IMHCTBEHHO BEPHOE PEIIEHUE. DTO HE COBCEM TaK, ITOCKOJIBbKY MHOI/IA 3a-
Jlaya MOXKET UMETh Pa3iIM4HbIE PELIEHHs, TO €CTh pasianuHble yacTHble CMC. B kypce
e AIIEMEHTApHON (PU3UKH TaKUe 3a]1a4u SBIISIOTCS] CKOpee UCKITIOUEHHEM, YeM HOp-
Moi. Mcnonb3ys texHonoruto CMC noTreHIuanbHO BO3MOKHO OpraHU30BaTh OT-
CJIe)KMBaHUE U MPOBEPKY UMEHHO XoAa pemeHus. OmIHaKo sl 3TOro noTpedyroT-
Csl IOTIOJTHUTEIIbHBIE Pa3pabOTKU U MCCIIEAOBaHUSA. DTO MOXKET CTaTh MEPCHEKTUB-
HBIM MIPOJOKEHUEM HACTOSIIEH paboThI.

3akrouenue. B cratee BBeeHa Mojiensb MC yueHnKa — CTpYKTypHO-MEHTaJIbHAsI
CXeMa, OCHOBaHHAasl Ha BBIYUCIUTENbHBIX MpUMHUTHBaX. PazpaboTana TexHonorus
noctpoerusi CMC. Pazpaboranst CMC HEKOTOpPBIX HaYalbHBIX TEM 3JIEMEHTApHOTO
Kypca pusuku. OnucaHa aBTOMaTU3MPOBAHHAS CUCTEMA IMArHOCTUKU YMEHMUSI pe-
maTh pacyeTHbIE 3a1a4yu 1o ¢usuke. [IpeacTaBneHbl pe3yiabTaThl UCCIETOBAHUS
JUIAKTUYECKUX KAaueCTB ONMMCAHHOM CUCTEMBI, KOTOPbIE MO3BOJSIOT CENaTh BbI-
BOJI O €€ Pe3yJbTaTUBHOCTH JJIsl OpTaHU3allMU CaMOCTOSTENbHOM padoThl. B xome
WCCIIEIOBAHUSI CUCTEMBI OBLIO SKCTIEPIMEHTATHEHO 3a()MKCUPOBAHO TMOBBIIICHUE YPOB-
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Hs cOPMUPOBAHHOCTH YMEHHS peliaTh 3aJa4yu, 00yCIOBICHHOE MPUMEHEHUEM
ONMCAaHHOW cucTeMbl. BBesieHa BenmunHa — ypoBeHb ycBoeHus1 MC, a Takxke Hc-
clieIoBaHa KOPPEIAIUS MEXTy HEll U KOJMYECTBOM pellaeMbIX 00yJarolMMcs 3a1a4
(oOHapy’keHa MOJIOKUTETbHAS KOPPEIISIIHS).

[IpencraBnsieTcst BIOJIHE BO3MOXKHBIM PACIPOCTPAHUTH UJIEH, OTIICAHHEIC B
NaHHOW paboTe Ha JApyrue ydeOHble AUCUUIIIMHBL. OYeBUAHO, YTO 3TO BO3MOKHO
JUTSL TeX TUCIUILIMH, B KOTOPBIX PEIICHUE PACUETHBIX 3a]1a4 SBISETCS 00s3aTelb-
HBIM 3J7eMeHTOM 00yueHus. Kpome 3Toro, ecTb Bce OCHOBAHUS HAAEATHCS, YTO MO-
JOOHBIE CCTEMBI MOKHO CTPOUTH U /ISl TUArHOCTUKY 3HAHUHM U YMEHUH B TyMma-
HUTAPHBIX TUCLHUIUIMHAX, B KOTOPBIX PELICHUE PACUETHBIX 3a/1a4 MTOJTHOCTHIO OTCYT-
ctByer. [l aToro motpedyercs pazpaboTka Apyrux npasui coctaBienus CMC.

TakuM 00pa3oM, OomHcaHHAs CHCTEMa SIBISIETCS Pe3ylbTaTUBHOM IMpH 00Yy-
YEHHUH PEIICHUIO PACUETHBIX 3aJ]]a4 Ha mpuMepe 3aaad 1o ¢usuke. OHa UMEeT Cy-
IIECTBEHHbIN MOTEHIMA JJI Pa3BUTHUS M MOXET MOCIYKUTh OCHOBOM JJIsl 1ajib-
HEWIIMNX UCCIIEIOBAaHUM.
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Automated system for diagnosing
the ability to solve computational problems
based on structural and mental schemes

Evgeniy V. Asaulenko

Divnogorsk Hydropower Technical School named after A.E. Bochkin
41 Chkalova St, Divnogorsk, 663091, Russian Federation

Abstract. Problem and goal. The paper deals with an actual problem — learning to solve
computational problems. The components of this problem are highlighted and it is shown that
to solve it, it is necessary to automate the learning process, especially in terms of organizing
independent work. The purpose of this work is to describe the scientific and technological
basis for building an automated diagnostic system for solving computational problems (using
the example of physical problems), as well as to present the results of using the developed
system in the real pedagogical process.

Methodology. The described system is based on a mental approach to learning. The paper
introduces the concept of a computational primitive and, based on it, the concept of a structural-
mental scheme (SMS) — a graph-like model of the ability to solve problems. An Elo-like rating
system was used to provide adaptive, continuous monitoring. In order to increase the strength
of mastering the ability to solve problems, we implemented the account of forgetting using
a piecewise linear model of forgetting. To assess the formation of the ability to solve problems,
a value is introduced — the level of assimilation, which is determined by the structural and
mental scheme of the student and reflects its completeness and strength.

Results. The results of the application of the described automated diagnostic system for
the ability to solve computational problems in the real pedagogical process are presented.
The described system proved to be effective, i.e. it positively affects the level of formation of
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the ability to solve problems. The correlation between the number of tasks solved by the stu-
dent and the level of assimilation is calculated. The efficiency of the presented system in
terms of forming the ability to solve computational problems on the example of physical
problems is proved.

Conclusion. Automation using a computer system allows to track and store information
about the status of each individual SMS connection in memory. This cannot be done using
any other non-automated tools and technologies due to the large amount of data and the com-
plexity of calculations.

Key words: automated system, structural-mental schemes, Elo rating, problem solving
training, individualization, pedagogical diagnostics
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Ucnonb3oBaHme unMdppoBbIX TEXHONOINUMN
B MHHOBAaLMOHHOM OOpa3oBaTesibHOM cpeae
(Ha npumepe moOunbHoro npunoxeHusa Lecture Racing)

FO.M. Hapankuna, b./. F'agzknmeToBa

Poccuiickuii rocyapctBeHnsli arpapsbliil yauBepcuteT — MCXA umenu K.A. Tumupsizesa
Poccuiickas @edepayus, 127550, Mocksa, yn. Tumupszeeckas, 49

AunHoTauus. [Ipobnema u yenv. B HacTosIee BpeMsi IPOUCXOAUT aKTHBHAs TpaHchopma-
st 00Pa30BATENBHBIX TEXHOJIOTHH, KOTOpasi OOBSCHSICTCS MTOSBICHHEM HOBBIX 00pa30BaTEIb-
HBIX MOTpeOHOCTEH, N3MECHEHHEM IPHUHIMIIOB M MEXaHHU3MOB JIOCTYIIAa K 3HAHUSIM, a TaKXKe
TpeOoBaHUAMHU 0000IIATh CYLIECTBYIOIIME U BHEAPATH HOBBIC MOIXOABI K (hopManu3aluuu U
CUCTEMaTH3aIK cOOpa U HAKOIJICHUS JAHHBIX C YY€TOM 0COOCHHOCTEH KOHKPETHOH 00acTH
00pa30BaHus U pa3BUTHEM MH(POPMAIMOHHBIX TexHoJOTrHH [2— 4; 10; 12; 15]. B cratbe pac-
KpBIBAa€TCs MOHATHE «IH(POBBIE TEXHOJIOTUW» B 00pa3oBaTebHOM cpene. [IpeacraBieHs! Teo-
peTHUYECKUE U IPAKTUYECKHE MaTepUAITbI, COJIepKaIne 3HAHUSA O IU(POBBIX TEXHOJIOTHSIX.

Memooonoeusi. ONMBITHO-3KCIIEPUMEHTAIBHOE MCCIEOBAHIE TIPOBOIIIIOCH C HUCTIONb-
30BaHHMEM MOOWJIBHOTO mpuiiokeHus: Lecture Racing, koTopoe mo3BojsieT B TOM YHCIE Mpo-
BEPHUTh YPOBEHb 3HAHUN ydYalIMXCS. DTO YHUKAJIbHBIH MHCTPYMEHT JUIsl TIPOBEICHUS TECTH-
POBaHMIA 1 ONPOCOB Ha JICKIUAX MIIH 3aHATHSX KaK C MPEIBApUTEIHHON MOATOTOBKOH TECTOB,
Tak u 0e3 Hee, B peaJTbHOM BpeMeHH [ 14].

Pe3zyromamui. PaccMaTpuBaroTcst ATaIbl pa3BUTHS MUGPOBBIX TEXHOJIOTHH, OMUCHIBA-
FOTCSI DTaIbl 3KCIIEPUMEHTA 110 TIPHUMEHEHUIO IIH(PPOBEIX TEXHOJIOTHH B YUeOHOM IIpoIiecce.
[IpuBonsATCS pe3yabTaTHl IO MPOBEICHHBIM METOAWKAM HA BEISIBICHHE YPOBHS MOTHBAIMH H
yCIIEBAEMOCTH.

3aknouenue. Viconp3zoBanue U(POBBIX TEXHOIOTHI Ha MpUMeEpe MOOMIBHOTO MPUIIO-
xeHns Lecture Racing oka3pIBaeT MONOKUTETBHOE BIMSIHUEC HA MOTHUBAIIHIO CTYICHTOB, yCIIe-
BaeMOTb, CIIOCOOCTBYET CaMOPa3BUTHIO NpenoaBaTesisi B MHHOBAIIMOHHON 00pa3oBaTelbHOM
cpexe.

KiroueBble cioBa: nupoBbie TEXHOJIOTHH, MOOMIIBHOE MpHIIokeHue, Lecture Racing,
MOTHUBAIIYs, HHHOBAIIMOHHAs 00pa3oBaTenbHas cpeaa

IMocTtanoBka npodaemsbl. [{udpoBbie TEXHOIOTMM OCHOBAHBI Ha MpPECTaB-
JICHUM CUTHAJIOB AUCKPCTHBIMH IMOJIOCAMU aHAJIOTOBBIX ypOBHeﬁ, a HE B BHUJIC HEC-
NIPEPBIBHOTO cIieKTpa. Bece ypoBHU B mpezenax moyiockl MpeaCcTaBiIsioT OO0 oH-
HakoBoe coctosiHue curHana [l; 6]. LludpoBbie TEXHOIOTHN SIBISIOTCS YaCThHIO
MH(GOPMAILIMOHHBIX TEXHOJOTUH, KOTOPBIE, B CBOIO OY€pEe/lb, MPOILUIM HECKOIBKO
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ATANOB PA3BUTHS: OT «PYUHOIW» MH(POPMAIIMOHHON TEXHOJOTUH K «MEXaHHMYECKOW»,
«QIEKTPUUECKOI», «INEKTPOHHON», 3aT€M «KOMIBIOTEPHON» U HAKOHEIl K «CeTe-
BBIM TeXHoJIOTUsAMY [5; 8; 9; 11; 13].

Teoperndeckre acreKThl CO3MaHUS W PAa3BUTUS IU(PPOBON 00pazoBaTEIHHOMN
cpenpl 3a5oxeHs! B Tpynax A. bpynca, M.E. Baitnnopd-Cricoesoit, /1. 'apn-Xancena,
C.I'. I'puropseBa, B.B. I'punmikyna, B.B. I'otckoii, 3. Xockunca u ap. Teopetu-
YecKHe OCHOBBI KMOepCcolualn3alil yeioBeka u3noxkeHsl B padorax B.II. bec-
nanbko, B.A. Ilnemakosa, ®.0. CMupHOBa U Ap.

Jnist paboThI ¢ TAaHHBIM PECYpPCOM MpEenoaBaTeto He0OX0IMMO CO3AaTh Te-
CTUPOBaHHUE B BUJE Mpe3eHTanuu B mporpamme MS PowerPoint. B mpesenrtanun
BOTIPOCHI T€CTa JOJDKHBI OBITH O(OPMIIEHBI CIEAYIOIINUM 00pa3oM: OJIMH BOIIPOC
COOTBETCTBYET OJTHOMY CJIali[ly, B TE€CT€ HE JIOJDKHO OBITH BOIPOCOB HA COOTBET-
CTBUE WJIH K€ BOIPOCOB C OTKPBHITHIM BapHaHTOM OTBETa (T/I€ CTYJEHTY HY>KHO
YTO-TM0O TeYaTaTh), BApHAHTHl OTBETOB JOHKHBI CBOOOHO PAcTojaraThCs APyT
OT JIpyra, 9ToObI, HAKUMasi Ha OJMH M3 OTBETOB, CTYJICHT HE Iomaial Ha 001acTh
JPyroro oTBeTa.

[Tocrne Toro kak npernojaBaTesib COCTABUT TECTUPOBAHKUE B BUJIE MTPE3CHTAIINH,
YUUTBIBas BCE BBIIIEU3IOKEHHBIE OCOOEHHOCTH, eMy HE0OXOUMO 3aliTH Ha CailT
http://lectureracing.com/ u 3arpy3uTh TyJa CBOIO MPE3EHTAINIO. 3arpy3UB MPE3eHTA-
MO, CAalT BBIAACT CIICIMATBHBIA KITFOY (YeTHIPEX3HAYHOE YMCIIO-KO). JlaHHBIN KITtoY
MOKHO OTIPABUTH HA TIOYTY, 3aIIOMHUTH WJIU 3allUCaTh, IOTOMY YTO HANTH HYKHYIO
CTpaHUILy y4Yallluecs CMOTYT, BBEIA JaHHBIA YEThIpeX3HAaUYHbIA KO, Cleayommii
3Tal HEMOCPEACTBEHHO CBA3aH C MPOXO0XKJIEHUEM TecTupoBaHus. [lenarory u cry-
JeHTaM HEeoOXOIuMO ckaudaTh mporpamMmy Lecture Racing Ha cBoe MoOMIBHOE yc-
TPOMCTBO, ajiee — BBECTHU KIIIOY.

Korna Bce Bonuiu B MpHIoKEHNE U BBENU KJII0Y, MPENo/iaBaTelb MOXKET Ha-
YUHATh TecTupoBaHue. ONpoc MPOBOAUTCS TOJIBKO B OHJIAWH-PEXUME, AUCTAHIIU-
OHHO. Ecu cTyJieHT B JaHHOE BpEMs HE HaXOAUTCA Ha 3aHATUM MO TOW WM UHOMU
MPUYMHE, MMOJTYYUB KOJI JOCTYIA K 3aHATUIO, OH MOXKET B HEM aKTHBHO y4acTBO-
BaTh. TecTupoBaHUEe MPOXOAUT B HECKOJBKO 3TAIOB: OMPOC, MPOBEpPKa pe3yJibTa-
TOB, PEUTHHT.

Metoab! ucciaenoBanusi. ONbITHO-3KCIIEPUMEHTAILHOE UCCIIeI0BaHNE ObLIO
MPOBEJICHO CO CTyneHTaMu 2-ro, 3-ro, 4-ro kypcoB PTAY-MCXA umenu K.A. Tu-
mupsizeBa crienranbHocTeld 35.03.05 «CanoBonctBoy», 35.03.10 «JlanmmadTrHas
apxutektypay, 35.03.05 «3oorexnus», 44.03.04 «IIpodeccruonansnoe odyueHue
(o otpacsim)». KonmndecTBo cTyneHTOB coctaBuiio 142 denoBeka: 85 neByIiek u
57 ronomeit. Bo3pact cryaentoB — ot 18 1o 24 ner.

Ha nauanpHOM 3Tamne vccieaoBaHus Ui CTYI€HTOB ObLIa pa3paboTaHa BXO-
JSITIIast aHKETa, [eJIh KOTOPOU — BBISIBUTh HHTEPEC CTYJIEHTOB K O0yUEHUIO, Y3HATh
MMOHUMAIOT JIM OHU 3HAYUMOCTb ITPUMEHEHUSI HHPOPMAIIMOHHBIX TEXHOJIOTHIl B 00Y-
YEHHH, YCTAHOBUTH YACTOTY UCIIOJIb30BaHUS MPETOAaBaTEIIMU IIUPPOBBIE TEXHO-
JIOTUH B CBOCH NEATEIHHOCTH; OBUIM M BOIPOCHI OTKPBHITOTO THIA — yKa3aTh IO-
JKEJIaHUs CTYJIEHTOB OTHOCUTEIBHO UCTIOIh30BAHUS TaHHBIX TEXHOJIOTHUH.

B ankeTupoBaHUM OAMH W3 BOMPOCOB KACAJICSd MOTHBAIIMU CTYJEHTOB K I10-
CEIICHUIO 3aHsTHii: 43 % OTBETHIIH, YTO 3TO MHTEPEC K U3y4aeMbIM MpeaMETaM;
4,1 % yxazanu npodeccnoHanu3M mnpenonasateneit; 15,3 % HpaBuTcs odmarbes
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C OJTHOTPYIITHUKAMHU U TIpenofaBaTessiMu; 9,2 % ckyuHo HaxoauThes aoma; 10 %
005TCSl TOTO, YTO HE MOCTABAT «aBTOMaT»; 8,4 % 06osTCcs oTuncienus (puc. 1).

GOSI3Hb OTYHCIICHUS - 8,4%
GOSI3HB TOTO, YTO HE IIOCTABST «aBTOMAT» - 10%
CKyYHO HaXOIHTBCS I0Ma - 9,2%

HpaBUTCA 06].LlaTI>C$[ C OAHOTpYyHNITHUKaMH _ 15.3%
5

M NIPETI0IaBaATCIAMUA

po¢heCCHOHANI3M IIperoiaBarTesneit - 4,1%

mrepec x usysaewsin npenverav - [T 43%

Puc. 1. Pe3aynbtathl aHKETMPOBAHUS, NPOLEHTHOE COOTHOLLEHME OTBETOB
Ha BOMPOC O TOM, YTO MOTMBUPYET CTYAEHTOB MNOCELLAThb 3aHATUS

B anKkeTe Taxke comeprkalics BOIIPOC, 3HAIOT JIU CTYJEHTHI YTO TaKoe «Iud-
POBBIE TEXHOJIOTUW» U KaKOBBI OCOOCHHOCTH WX MpUMEHEeHHs. B pe3ynbrare BbI-
SICHWJIOCH, uTO 45,4 % — 3HAIOT, 4TO 3TO Takoe, a 54,6 % — He 3HatOT. CTyIEHTHI
OTMETHJIM, YTO MPEIOIaBATEIN UCIIOIB3YIOT B CBOEH paboTe MU(PPOBBIC TEXHOJIO-
ruu «Bcerna» — 8,2 % omnpoiieHHbIx; «4dacton — 18,6 %, «unorma» — 29,1 %,
«peaxo» — 27,3 %, «aukorga» — 16,8 % (puc. 2).

29,1% 27,3%
18,6% 16,8%
= .
BCeraa 4acTo WHOTIa penko HUKOTIa

Puc. 2. Pe3yanaTb| aHKeTnpoesaHu4, NpoUueHTHOe COOTHOLLEeHe OTBETOB Ha BOMPOC O TOM,
KakK 4aCTo npenogaBsaTtesin UCNonb3yloT B CBOEl 0eATeNbHOCTU LI,I/Id)pOBbIe TexHonornn

3areM MPOBOAMIACH METOUKA JUIS IUArHOCTUKU Y4eOHOW MOTHBALIUU CTY-
nentoB A. Peana, B. Slkynuna (momudukamust H. bangmaesoit). [lannas metoanka
COCTOUT U3 34 BBICKA3bIBAaHHM, CTYJIEHT JOJDKEH BBIPa3UTh COIJIacHe MU HECo-
rJIache C BBICKa3bIBaHUAMH MO mkaie oT 1 o 5. O6paboTka M MHTEpHpeTanus
Pe3yJIbTaTOB MPOUCXOJUT MO IPYNIHUPOBKE MOMYUEHHBIX JAHHBIX B IIKaJbl. Pe3yib-
TaTHI MPOBEJICHHON METOUKH 3aHECCHBI B TA0IHIy [7].

KoncTarupyromuii sTan skcrepuMeHTa 1okasai, YTO OCHOBHBIMH MOTHBAMH,
KOTOPBIMH PYKOBOJICTBYIOTCSI CTYACHTHI ITPU OOYYEHHUH B BY3€, SBJISIOTCS KOMMYHH-
KaTHBHBIE, TPO(ECCHOHATBHBIE U colMalibHbIE. boMbllas 4acTh CTYZEHTOB HE 3Haua,
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YTO TaKoe IM(POBBIE TEXHOIOIUH, OHU YTBEP)KIAIH, YTO B CBOeH paboTe mpernoaBa-
TEJN PEJIKO MX UCTIONB3YIOT, M BBIPAXKAIIN KEJTaHUE, YTOOB! MX UCIIOIb30BAIM Yallle.

Tabnnua
Pe3ynbTaThl METOAUKU ANArHOCTUKMU y4eOHO MOTUBaALMUN CTYAEHTOB
A. PeaHna, B. filxyuuna (Mogudukauusa H. Bagpmaesoit)
Llikanbl MOTUBOB Moka3aTenu ypoBHA MOTUBaLUN
Bbicokunti CpeaHuii Huskuni
% KON-BO % KON-BO % KON-BO
CTYOEHTOB  CTYOEHTOB CTYOEHTOB CTYAEHTOB CTYAEHTOB  CTYOEHTOB

KommyrukaTusHeie 44,4 63 40,1 57 15,5 22
MOTUBbI

MoTuBbI n36eraHns 14,8 21 30,3 43 54,9 78
MoTuBbI NpecTnxa 29,6 42 48,6 69 21,8 31
MpodeccuroHanbHblie 267 38 43 61 303 43
MOTMBbI

MoTuBbI TBOpPYECKO 35 50 57 81 395 12
camopeanusauuun

Y4ye6HO-No3HaBaTe bHble 324 26 36,6 52 31 a4
MOTMBbI

CouuanbHble MOTUBbI 45,1 64 31,7 45 23,2 33

lpumevaHue. * — BBICOKOMY YPOBHIO COOTBETCTBYET 3Ha4YeHMe OT 5 00 4; cpegHemy ypoBHIO — OT 3,9
[0 2,6; HU3KOMY YPOBHIO 0T 2,5 10 1.

Ha dopmupytoriem stame onbpITHO-3KCIIEPUMEHTAILHOTO UCCIIE0OBAHUS TIPO-
BOAMJIOCH OOyUYEHHUE W TPOBEPKA 3HAHWUH C TTOMOIIBI0 MOOMIHHOTO MPUIOKCHHS
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Paboras B npunoxxennu Lecture Racing, CTyZeHTBI IPOSBUIN BBHICOKUI MH-
TEpeC K U3yYEHUIO AUCLMILINH, OHHU C YAOBOJIBCTBHEM OTBEYAIM Ha BOIPOCHI Te-
cToB. CTyJIeHTBI yTBEpXKIalIH, 4TO TaKOi (opMaT MpoBEepKU 3HAHHI BHI3BAJI HH-
Tepec, MOBBICWIIACH MOTHBALIUSA K O0YUCHHIO.

PesynbTarnl u o0cy:KaeHne. AHATUTUYECKUI 3Tall ONBITHO-OKCIIEPUMEHTAIIb-
HOH pabOoTHI MO3BOJIMII CIIENATh BBIBOJBL, UTO y CTYJIEHTOB B IPOLECCE HUCIOJB30-
BaHUs MOOWJIBHOTO npuioxkeHus Lecture Racing noBbicuinach KOMMYHHUKAaTUBHbBIE
MOTHUBBI, MOTHBBI MIPECTHKA, MPO(pECCHOHATbHBIE MOTHUBbBI, MOTUBBI TBOPYECKON
caMopeai3alny, yaeOHO-TI03HaBaTEbHBIE M CONMAIbHbIE MOTUBEL. [lonoxuTensHoe
BIIMSIHME UCIOJb30BaHue npuioxkeHus Lecture Racing oka3ano Ha ycneBaeMocTs,
KOTOpasi MOBBICKIIACh Ha 7 %. DTO CBS3aHO C TEM, YTO MCKJIFOYAETCS BO3MOYKHOCTD
CIMCBIBAs, TOCKOJIbKY CTYAEHT JOJKEH XOPOILO 3HATh TEMbI, YTOOBI yCIIETh BOBPEMS
OTBETHUTH Ha BOINIPOC B PEKMME OHJIANH 32 OTBEIEHHOE HA HETO BPEM.

JocTouncTBoM npuioxenus Lecture Racing MOXHO cyMTaTh TO, 4TO CTY-
JIEHT OTBEYaeT Ha BOIPOCHI TECTA HA BPEMS U 3a 3TOT MEPHOJ HEBO3ZMOXKHO MOJ-
CMOTPETh MJIM CHPOCHUTH Y KOT0-I1100 MpPaBUIIbHBIN OTBET, TAKXKE CTYJEHTHI IIPO-
XOJAT TECT OJHOBPEMEHHO U HE MOTYT OTBJIEKAThCsA Ha MOACKa3ku. Emnie ogHUM
JIOCTOMHCTBOM SIBJISIETCSI MOMEHTAJIbHAsI TIPOBEPKA Pe3ysIbTaToOB, CTYACHTHI Cpa3y
BHJAT CBOM PEUTHHI, YTO MOTUBHMPYET UX OTBEYaTh NMpaBwIbHO. [lenarory He Hano
neyaTaTh TEKCT TeCTa, JaHHbBII CIOCO0 MOHUTOPUHTA 3HAHUM JOCTaTOYHO SKOHO-
MUYHbIN. Eciiu cTyieHT 3a0051€e U He MOKEeT MPUCYTCTBOBATh HA 3aHATHUH, OH BCE
PaBHO CMOXXET MPONTH TECT B PEKUME OHJIAIH, BCE YTO HYKHO — CMapT(oH u
HHurepHer.

OpHako NMpH MCHOJIB30BaHUS JAHHOTO MOOMJIBHOTO MPUJIOKEHUSI MOXKHO BbI-
JEIUTH Psil HEAOCTAaTKOB. [ TaBHBIM SIBIIIETCS TO, YTO HE Y BCEX CTYyACHTOB €CTh
BO3MOXHOCTb BBIUTH B VIHTEpHET, HE y BCEX ONEPAaTOPOB COTOBOU CBSA3M OBICTpOE
coerHeHUe ¢ VIHTEpHETOM WM TTPOCTO pa3psAAMiICs TeaedoH, B CBSI3U C YeM BO3-
HUKAIOT 3aMMHKH. HenocraTkoMm Taxke SIBISETCS TO, YTO, €CIU NPENoJaBaTeb
HEeNpaBUJIBHO BOMJI TEKCT B TECT, TO €CTh OCTaBHJI Majo MeCTa MEXJy BapuaHTa-
MU OTBETOB, CTYJI€HT MOXET CIIy4yallHO MpHU OTBETE 3a/1eTh 00JacTh IPYroro oTBe-
Ta, TOr1a CUCTEMA BBIAACT HENIPABWIBHBIM OTBET.

[lepeuncnss Bce HENOCTATKU U TOCTOMHCTBA, HENb3sl HE OTMETUTh TOT (PAKT,
YTO TOCJe BHEAPEHUs HU(POBBIX TEXHOJOTHM B 00pa3oBaTeNbHBIN MpoLecc CTy-
JIEHTBI C OOJIBIIMM MHTEPECOM M3y4alli MearorMyeckKue U MCUXOJOrMYecKHe AUC-
LUIUIMHBI, OHU Yallle CTajaM mocemars 3aHaTus. Ilo ux ciaoBaM, Takoil popmar mpo-
BEJICHHS 3aHATHI OYCHb MTO3HABATEIBHBIN U 2P PEKTHBHBIH.

B mpomecce nponenanHoii HamMu pabOThl OBLTM OOHAPYKEHBI HEJOYETHI B
UCHOJIb30BaHUU NpuiioxkeHus Lecture Racing, B cBsi3u ¢ ueM Mbl pa3paboTaiu pe-
KOMEHJIAINH 10 TPUMEHEHUIO MH()OPMAIIMOHHBIX TEXHOJIOTHI B 00pa30BaTEIIEHOM
nporiecce. Tak kak mpu paboTe ¢ MOOMIIBHBIMHM YCTPOMCTBAMU HEOOXOIUMBI XOPO-
it HTepHeT U Halmu4ue Mo3apskeHHOro cMapT(dOoHa WM MJIaHIIeTa, TO Lieje-
COo00pa3HO MpeaynpekaaTh CTYJIEHTOB O NpEACTarolled paboTe ¢ JaHHBIM IpH-
JIOKEHHUEM.

[Ipexxne ueM BHEAPATH NOJOOHBIE TEXHOJIOTHH, UX HEOOXOAUMO anpoOupo-
BaTh, TaK KaK MOTYT BO3HHKHYTbh HENpEIBHUJCHHbIE NMPOOJIEMBl B paboTe MpHIIO-
xeHus. [IpenogaBatento npy cO31aHUM TECTa HYKHO YUYUTBIBaTh TO, UTO CTYJIEH-
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ThI, BEPOATHEE BCEro, OyIyT MPOXOAUTH TECTUPOBAHUE C MOMOIIBIO TeledoHa,
COOTBETCTBEHHO JMCIUICH Ha TeledoHe He TaKOH OOJIBIION, KaK Ha IJIAHIIETE WA
KOMIIBIOTEpE, TI03TOMY MEX]ly BApHAHTaMHU OTBETOB CIIEAYET OCTABIATH OOJBIIOE
paccTosiHue, 4TOObl CTYIEHT CIy4aiHO He 3a/el nanblieM 001acTh APYyroro Bapy-
aHTa OTBETA.

B KoHIIe POX0KAEHUS TecTa MporpaMMa BbIIA€T PEUTHUHT CTYAEHTOB, KOTO-
pBIil HE coXpaHseTCs, TOATOMY HEOOXOIUMO JeJIaTh CKPUHILOTHI (CHUMKH SKpaHa),
IUIs TOrO 4TOOBI Y IpenojaBaTelsi COXpaHUINCh pe3yiabTaTsl TecTupoBaHus. I1o-
MHMO 3TOT0, MOXKHO 00paTUThCS K pazpaboTyrkam ¢ Mpock0oil JopadoraTh mpu-
JI0KEHHUE, YTOOBI y HETO MOSIBUJIACH BO3MOXHOCTh OCYLIECTBIISATh TECTUPOBAHUE C
BOIIPOCAaMU HAa COOTBETCTBUE U C OTKPBITHIM BAPUAHTOM OTBETA.

3akir0ueHHe. YUUTBIBas BBIIEU3TI0OKEHHOE, MOKHO YTBEPXkKAaTh, YTO HC-
MOJIb30BaHKE LU(PPOBBIX TEXHOJIOTHI Ha MpUMepe MOOMIBHOTO MpuiiokeHus: Lecture
Racing He TOJIBKO OKa3bIBAaeT MOJIOKUTENIBHOE BIMSHUE HA MOTUBALUMIO CTYAEHTOB,
UX YCIIEBaeMOTh, HO M CIIOCOOCTBYET CaMOPa3BUTHIO MPETIOaBaTesisi B UHHOBAIMOH-
HOM 00pa3oBaTeNbHON Cpejie.
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Research article

Use of digital technologies
in innovative educational environment
(on the example of the mobile application Lecture Racing)

Yulia M. Tsarapkina, Bugis D. Gadzimetova

Russian State Agrarian University — Moscow Timiryazev Agricultural Academy
49 Timiryazevskaya St, Moscow, 127550, Russian Federation

Abstract. Problem and goal. Currently, there is active transformation of educational
technologies, which explains the emergence of new educational needs, a change in the princi-
ples and mechanisms of access to knowledge and the need to summarize existing and imple-
ment new approaches to the formalization and systematization of data collection and storage,
taking into account characteristics specific education and information technology [2— 4; 10;
12; 15]. The article reveals the concept of digital technologies in the educational environment,
presents theoretical and practical materials containing knowledge about digital technologies.
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Methodology. The pilot study was conducted using the mobile app “Lecture Racing”,
which allows to check the level of knowledge of students, among other things. This is a unique
tool for conducting tests and surveys at lectures or classes, both pre-prepared and without pre-
prepared tests, in real time [14].

Results. The stages of development of digital technologies are considered, and the stages
of the experiment on the use of digital technologies in the educational process are described.
Description of the results of the methods used to identify the level of motivation and perfor-
mance.

Conclusion. The use of digital technologies, on the example of the mobile application
“Lecture Racing”, has a positive impact on the motivation of students, academic performance,
and contributes to the self-development of the teacher in an innovative educational environment.

Key words: digital technologies, mobile application, Lecture Racing, motivation, in-
novative educational environment
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Mepuko-6uonoruyeckas naboparopus
KaK 00beKkT MoaenMpoBaHna*

O.B. UrymHoBa, E.A. JlykbsinoBa, B./I. [Ipouenko, E.M. IllumkeBu4

Poccuiickuii yauBepcuTeT ApyKObI HAPOIOB
Poccutickas @edepayus, 117198, Mockesa, yr. Muxiyxo-Maxnas, 8

OO6pazoBaTeIbHBIN MOTEHINAT MEUKO-ONOIOTHUECKHUX 1ab0paTOpHil pOoCCHiiCKNX Me-
JUIIHCKUX BY30B HE PEAN3yeTcsl B MOJIHONH Mepe. AKTyalbHbIM BOIPOCOM MEAUIMHCKOTO
00pa3oBaHus ABISAETCA AOMONHEHHE M 3aMEHa IPOBOMMMBIX JIAOOPATOPHBIX IKCIEPUMEHTOB
BUPTYaJIbHBIMH NMPAaKTHKyMaMH, JUI Yero HeoOxoauMma pa3paboTKa MPHHIUIHAIEHBIX MOAXO0-
JOB K MOJEIUPOBAHUIO BUPTYalIbHON MEIUKO-OMONIOrMYecKoil gaboparopuu. JlaHHAs CTaThs
HOCBSIIIIEHA Pa3padOTKe KOHIENTYAIbHOW MOAEIN BUPTYaIbHON MEANKO-OHONIOrHIecKon 1abo-
paropun.

KirroueBsble cj10Ba: NMUTAIIOHHOE MOJICNIMPOBAHNE, BUPTyallbHasl PeabHOCTh, MEIUKO-
Ouosornyeckuil HKCIEpUMEHT, BUPTyanbHas MeIUKO-Onoiorndeckas nadopaTopusi, odpazo-
BaTeNBHBIN Mpolece, HHPOPMAIIMOHHO-00pa3oBaTeIbHas cpeia

(Tekcr cTatbm)

... B cBA3M ¢ 3TUM OCTpPO BCTaeT BOIPOC ONPEEeHHUs] OCHOBHBIX MOJXO0J0B U MPUH-
[UIOB Pa3padOTKH MEIHKO-OHOIOTHIecKoro 3kcrnepumenta (MB3) ¢ menpio ero Bocmpoms-
BEJICHHSI IIyTEM MOJIETUPOBAHUS B BUPTYaJIbHON MeIUKO-Ouosornueckoii taboparopuu (BMBJIT)
[1; 4; 7]. Pa3paboTka MpUHIUITHATIBHBIX TOJIX0I0B TIO3BOJIMT 0OOCHOBAHHO OMPEJEISATh BBI-
00p METONOB ¥ «TIYOMHBD» MOAETHPOBAHMS U Bu3yanm3auud MBD ¢ Touku 3peHns uX cooT-
BETCTBUS LIETSIM U 3a]]a4aM JIabopaTOpHOU PadOTHL...

(ITocme Texcra cTaThy)
Baarogapaoctu. Pabora Beinonnsercs B pamkax ®LIT «Hayunble u Hay4HO-TIEHaro-
TMYECKUe Kaapbl ”HHOBaMoHHOU Poccun Ha 2009-2013 rr.».
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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

Medico-biological laboratories in Russian institutes of higher medical education do not
support effectively the educational process. Searching of universal criteria and requirements
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 princi-
pal approaches to realization of the model in a virtual medico-biological laboratory.

Key words: imitating modeling, virtual reality, medico-biological experiment, virtual
medicobiological laboratory, educational process, info-educational environment
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