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LUndppoeoe oOpa3oBaHue:
OT LUKOJIbI AJIF BCEX K LUKOJIe AJ1 KaXXA0ro

A.M. Kongakos!, A.A. KocrblieBa?

000 «MobuibHOE 3IEKTPOHHOE 00PA30BaAHUE)
Poccuiickaa @edepayus, 121205, Mocksa, borvwoii oynveap, 0. 42, cmp. 1
“MOCKOBCKH MIeJIarOrMYeCKUil TOCYIapPCTBEHHBIN YHUBEPCUTET
Poccuiickaa @edepayus, 119991, Mockea, yn. Manas Ilupozosckas, 0. 1, cmp. 1

IIpo6aema u nenn. Ctarhs MOCBSMICHA TpobIeMe pa3BUTHS IIH(PPOBOTO 00pa30BaAHUSL.
Pa3preIB Mek1y MOKONCHUSAMH M COIMATBHBIMU TPYIIIAMH O00OCTPSCT MPOTHBOPEUHSI MEXKITY
CUCTEMOU 00pa3oBaHUsI U 3alpocaMu WH(POPMAIIMOHHOTO 00IIecTBa, a HapacTaHue 00bEMOB,
00I1IeT0CTYTHOCTh, CKOPOCTH MOIYYEHHUS 1 OOMEHa 3HAHUSIMHA W3MEHUIIN CTUJIb [TO3HAHUS CO-
BPEMEHHOTO YesioBeka. KiroueBoil KOMIIETEHIINEH CTa0 YMEHUE OTIINYIATh BaXKHOE OT HEBAXK-
HOT0, JOCTOBEPHOE OT HEI0OCTOBEPHOTO. Y HIKOJIbHUKOB HEOOXOIMMO LIeJICHAIIPABICHHO pa3-
BUBarh HUPOBYIO camouaeHTHUKANK0. Bee 3TO mopokaaeT KOMIUIEKC POOIIeM, CTOSIINX
repes COBpeMeHHOM mKoIoH. L{ensiMu onuchIBaeMOTo B CTaThe MCCIIETOBAHUS SIBIISIFOTCS BbI-
SIBJICHUC TICPCTIEKTUBHBIX ITyTeH IIU(PPOBHU3AIIH IIKOJbI, TIOCTPOCHUE MOAEIH IH(POBOH IIKO-
JIBI ¥ OTIPE/ICIIEHNE KOMIUIEKCa (PaKTOPOB, 3HAUMMBIX IS IPEOOpa30BaHMS IIKOJIBI JJIS BCEX B
IIKOJTY JUTSI KQYKJI0TO.

Metononorusi. B xone nccnenoBaHus NOCPEICTBOM aHAIN3A CYIIECCTBYIOIINX ITOIXO-
JIOB K Pa3BUTHIO NU(PPOBBIX TEXHOIOTHH U MU(POBU3ANNN 00pa30BaHMS BBISIBICHBI Iy TH CTa-
HOBIICHUS ¥ pa3BuTHs 1H(poBoii 1mkoibl. OnpeneneHa CTpyKTypa sapa MuppoBoro oopaso-
BaHM, 00ECIICUNBAIONIETO COMTOCTABUMOCTDh OCBOCHHBIX U MPOSBISIEMBIX B PA3IMYHBIX BUIAX
JIeSITeILHOCTHU IMYHOCTH 3HAHUHN, IICHHOCTEH, HAaBBIKOB M KOMIIETCHITUH. DTO IICHHOCTHAS, JACs-
TEJILHOCTHAS M COJIeprKaTeIbHast OCHOBA ()OPMUPOBAHUS ITUPPOBOH COIIMOKYIIBTYPHOI 00pa3o-
BaTeIBbHON cpesl. Takoe siIpo mpeIaraeTesl paccMaTpUBaTh B KadecTBE 0a3bl IS pa3paboTKH
KOHIIENH npenMeTHbIX obnacteld, ®I'OC u 00pa3oBaTenbHBIX MPOrPaMM BCeX YpPOBHEH 00-
pa3oBaHMS.

Pe3yabrarsl. Jlana TpakToBKa TepMUHA «IE(pPOBOEC 00pa30oBaHKE, TOHUMAEMOTO KaK
00pazoBaTebHAs ICATCIHHOCTD, KITIOUEBEIMU (haKTOPaMU KOTOPOU SIBISTIOTCS IU(POBEIC TaH-
HBIE, 00pa00TKa, OOMEH U Pe3yNbTaThl aHAIN3a KOTOPHIX MO3BOJIIOT JIMYHOCTH TOCTHYH HO-
BBIX PE3YJIBTaTOB 00Pa30BaHMs B KOHKPETHOM COIMOKYIBTYPHOM cuTyarmu. CormacHO MOJEIH,
nugpoBas MKojia 00eCreynBaeT He TOJIBKO O0OYYEeHHE U BOCIIMTAHUE, HO U d3PPEKTHUBHYIO WH-
TETPAIUIO JTMIHOCTH B BEICOKOTEXHOJOTHIHYIO OBICTPOMEHSIONIYIOCS CIOXKHYI0 cpeay. OOpa-
30BaTeNbHAst 9KOCHCTEMa MPEACTABIACT COO0N NHTETPATUBHYIO COIIMOKYIBTYPHYIO Cpery,
B IICHTPE KOTOPOI HAXOAMUTCS HE MEeIaror TPagIuilnOHHON IIKOJIEI, a 00yJaroImuiics, OKpyKeH-
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HBIIl CBEPCTHUKAMH M B3POCIBIMH, IOMOTAIOIIMMU €My PEaJIU30BaTh MEPCOHAIBHYIO 00pa3o-
BaTeIIbHYIO TPACKTOPHIO.

3axuioueHue. B ctarbe 0003HAUCHBI IPEANOCHIIKH HACTYIUICHUSI HOBOH 3IMOXH — BIIO-
X" IU(PPOBOTro 00pazoBaHus, c(HOPMYIHNPOBAHO OMPEACICHUE TEPMHIHA «IIHU(PPOBOE 0Opa3oBa-
HHUE», 00OCHOBaHA aKTyaJbHOCTh Pa3pabOTKU M MPUBEICHA CTPYKTypa siapa HUpoBOro ood-
pa3oBaHMs, ONKCaHA MOAENb IM(POBOW IIKOJIbI, IPEICTABICHA CTPYKTYpa 00pa3oBaTesibHOM
9KOCHUCTEMBI 11 0003HaYeHBI 3(D(DEKTHI OT ee BHEAPEHUS IS Pa3IMYHBIX CTEHKXOJICPOB.

KuroueBbie cjioBa: udpoBoe o0pazoBanue; sSApo MuQpoBoro oopaszopanus; mudposas
1IKOJIa; 00pa3oBarelibHas SKOCHCTEMa

IMocranoBka npodiembl. MHPpOpMamoOHHas peBONIONHS, OypHOE pa3BUTHE
TEXHOJIOTHI OTPAXKAIOTCS HA BceX cdepax obIiiecTsa, BKitodas u chepy oopazosa-
Hus. CyIieCTBEHHO U3MEHHIIIACh COITMOKYIBTYPHAsI CUTYallus Pa3BUTHSI COBPEMEH-
Horo uenoBeka. OHa omnpenensiercs: psiioM (GakTOpOB: BCEOOIIUM BIaJICHUEM Tep-
COHAJIbHBIMU MOOWJIBHBIMU YCTPONCTBAMH, IIUPOKHUM PACTIPOCTPAHEHUEM COIIH-
aNbHBIX CeTel KaKk HOBOHM (hopMOii 0OIIIECTBEHHOTO CO3HAHMUS, CETEBOM CaMOUICH-
TU(UKAIMEN KaK HOBOI (pOpMOil pa3BUTHS TMYHOCTH, OOIIEHUEM C HE3HAKOMBIMU
JIOIBMH KaK HOBOM (pOpMOIi HAaKOTUIEHHUS! COLMAIBHOTO KanuTaia u rnp. UHTepHer
CTaJl HOBOW ()OPMOIA YeIIOBEUECKOW KYJIBTYpPbl, COIIHATHHOTO B3aUMO/ICHCTBUS.

B cBs13u ¢ BBIIIIeyKa3aHHBIM MOKHO KOHCTAaTUPOBATh HAJTMYHE CPa3y HECKOIb-
KHX aKTyaJbHBIX Ipo0ieM, TpeOyIoX pa3pelieHus, B TOM 4HCle U B XOJe UC-
CJIEIOBATENbCKOM eI TeNIbHOCTH. B 4acTHOCTH, MEpEUnCIeHHOE, C OTHOI CTOPOHBI,
YCHUIIMBAET Pa3pbIB MEXKIY MOKOJIECHUSMHU U COLUATBHBIMU TPyMHIaMH, 000CTpSET
MIPOTUBOPEUHS MEXIy CUCTEMOW 00pa30BaHHUs M 3alpocamMy WHGOPMAITMOHHOTO
o0IIecTBa ¥ SKOHOMUKH, C JIPYTOW CTOPOHBI, MPEIOCTABISACT KAXKIOMY YEIIOBEKY
HEOTPaHUYEHHBIE BO3MOXKHOCTH JIJIsS CAMOPA3BUTHUS, OTIPEIEISIET ITyOOKYIO TpaHC-
(dhopManuio 4enoBeyeCKO IUBUIU3ALUH.

Eme oxnoii npobiemoil sBisieTca TO, YTO MEAAroru JOJKHBI XOPOIIO MO-
HUMaTh: Mup B 2007 rony pazaenuniics Ha 3MOXH — 0 MOSBIECHHS MIEPBOTO CMapT-
¢doHa U mocie ero mosBIeHUs. ITOT (HaKT U3MEHWIT TO, KAK MBI KUBEM, YIHUMCS,
o01aemcsi, pa3BiekaemMcsi, pabotaeM, TpaHC(HOPMUPOBAIl CaMOCO3HAHHE, MTPOLECC
camounieHTUUKAIIUHU YeroBeka [ 14]. CMapTHOH OTKPBUT AJIs KaXI0T0 U3 Hac Oec-
KOHEYHBIN «KOCMOC)» 3HAHMI U pa3BICYCHUMN, BO3SMOKHOCTEN, KAYECTBEHHO HOBOE
B3aMMOJICHCTBHE C JTIObMHU B OOLIEMHUPOBOM MPOCTPAHCTBE, HE UMEIOIIEM I'PaHUII,
SI3BIKOBBIX, TEPPUTOPUATILHBIX, TOJIMTUYECKUX, KYIBTYPHBIX U UHBIX 0aphepoB.

MBpi 320b011 0 edunrTe HHGOPMALIUK U CTOIKHYIIUCH C €€ IPOPUIIUTOM, TIepe-
HachIeHHOCTRI0. Kak yrBepxknaet Dpuk [lImuar (ObiBmmii reaaupextop Google),
«Terepb KaKIple J1Ba JHS YENIOBEUECKas paca CO34aeT CTOIbKO MH(POPMAIH, CKOIBKO
MBI TIPOM3BENH OT Havyayia Hamed ruBuausanuu 10 2003 rona». Uto Oynet uepes
roj, ABa, IATh JICT?

Konoccanbnoe Hapactanue 00beMOB, 00I1IEI0CTYITHOCTb U CKOPOCTb MOTY4EHHS
1 oOMeHa 3HaHUSIMHU U3MEHUITU CTUJIh MIO3HAHUS COBPEMEHHOTO YyenoBeka. Kiroue-
BOI KOMIIETEHIIMEH CTal0 YMEHHE OTOpPAChIBaTh HEHYXKHOE, OTIIMYaTh BaKHOE OT

296 DIDUCTIC ASPECTS OF EDUCATION INFORMATIZATION



Konnako A.M., KocteuieBa A.A. Becmuux PY/[H. Cepus: Ungopmamusayus oopasosanus. 2019. T. 16. Ne 4. C. 295-307

HEBa)KHOTO, JOCTOBEPHOE OT HEAOCTOBEPHOI0. MOKHO C yBEpEHHOCTBIO CKa3arh,
YTO MAacCOBOE PaclpOCTPaHEHNE MHTEPHETA U CETEBBIX TEXHOJIOTHI MOPOAMIIO pe-
BOJTIOIUIO, CPABHUMYIO C TIOSIBJICHUEM ITHChbMEHHOCTH.

T'oBOpst 0 HarpaBIEeHUSIX TpaHC(hopMaLUK O0IIECTBA B LU(PPOBYIO OXY, HEITb-
35 OCTaBJIATh O€3 BHUMAHUS MEaroroB, MpoojaeMy pa3BUTHSI KOMIIETEHIIMNA 00yy4a-
foluxcs B 061actu GpopMupoBaHus HUPPOBOM HASHTUYHOCTH U IU(PPOBOTO CIIEa.
Y GoNbIIMHCTBA IIKOJIBHUKOB cTapiie 12 ieT ceroins He MeHee YeThIpeX aKKayHTOB
B conmanbHbiX cerax: «BKonrakrey, «MHcTarpam», «OaHOKIacCCHUKNY, «Deiic-
OyK»... [7]. C keM B3auMoaeicTByeT MKOIbHUK? KTO Ha HEro oka3piBaeT BIUsHUE?
Kto popmupyer ero naeHruyHocTh? CriocoOeH Jin OH UACHTUDHUIMPOBATH «HE3HA-
KOMOTO Jpyra»? A BeIlb 3TO MOT'YT OBITh M pa3JIMUHBIC 3alIPEIICHHbIC OPraHU3AIHH.
udposast HACHTUIHOCTH OKAa3bIBACT BCE OOJIEE BO3pACTAOIIEE BIMSHUE HA )KU3HB
KaX/I0r0 YejoBeKa M OOILIeCTBa B IEJIOM. YUYHUTHIBas BO3MOXKHBIE MOCIEICTBUS,
MOYKHO C YBEPEHHOCTb 3aKJIFOYHTh, YTO (popMHpoBaHue IU(YPOBON HICHTUIHOCTH —
3TO CEPHhE3HEUIINK BOMPOC JTUIHOM, OOIIECTBEHHON 1 HAIIMOHAILHON Oe301macHo-
ctu [10]. Haunnas ¢ camoro panHero Bo3pacra, y peOeHKa HaJl0 11eJIeHapaBIeHHO
pa3BuBaTh HaBBIKK (hopMHUpOBaHUs LU(BPOBOI camonneHTH(puKanuu. Tak ke, KaK
paHbIIEe Mbl YYWINCh CYUTATh, YATATh U MUCATh, TAK CETOJHS MbI JOIKHBI YUUTHCS
(dopMHpOBaThH CBOIO IM(PPOBYIO HASHTUYHOCTH U IUdpoBoi ciex [11; 15].

MpI sBIIsieMCsI CBUICTEISIMU OECTIPEIIEICHTHOTO 00pa30BaTeIbHOTO MEPEX0-
Ja: OT epefady 3HaHUsI K (POPMUPOBAHUIO U HETIPEPHIBHOMY OOHOBJIEHUIO KOMIIE-
TEHIUH, OT HEMIPEPBIBHOTO 00Pa30BaHMsl K HEIIPEPHIBHOE TMUHOCTHOMY PA3BUTHIO
YeI0BeKa Ha MPOTSHKEHUH BCEH KU3HU (€r0 IIEHHOCTHO-CMBICTIOBOM cephl, OTHO-
LIEHUH ¢ MUPOM U JPYTUMH JIIOABMHU, IOHUMaHUS TPEHI0B pa3BUTHUS 00IIecTBa U
TEXHOJIOTHii, TOTOBHOCTH K 3TUM IIEpeMeHaM), OT 00pa3oBaHMs I BCEX K MEepCco-
HaJIU3UPOBAaHHOMY O0pa30BaHMIO JJISi KaXKIOrO IMOJ BO3MOXKHOCTH, CIIOCOOHOCTH
U uHTepechl. Bee 3T0 co3aano npeAnochUlKy HACTYTIICHUS HOBOW 3IIOXH — 3I10XH
1 poBOro 00pazoBaHusl, CTPEMHUTEIBHO (POPMHUPYIOIICHCS HAa HAIIUX IT1a3ax.

MeTtoabl HccieoBaHusA. B xo1e onmchIBAEMOTo MCCIIEOBaHUS HAa OCHOBE
aHaJu3a CyILECTBYIOUIMX MOIX0JJ0B K PA3BUTHIO IIU(PPOBBIX TEXHOIOTHHA U LU PO-
BU3aLMU 00Pa30BaHMS BBISBICHBI IIyTH CTAHOBICHUS U Pa3BUTHs HU(POBOIL IIKO-
JIB1, €€ TpaHC(OPMAIIAU OT IIKOJIBI TSt BCEX K IIKOJIE JIJISl KaXKIAOTO.

B Hacrosmiee BpeMs B OT€4eCTBEHHON Ne1arornueckoi HayKe U MpakTUKe
HET OJHO3HAYHO MPU3HAHHBIX ONPEIEICHNN U TEPMUHOB, CBSA3aHHBIX C IIU(PPOBHIM
obpa3oBanueM. Kareropus «undpoBoii» npennonaraet npeAcTaBlIeHue MaTepraa
B iu(poBOoM opmate ¢ HU3KUM YPOBHEM UCKaKEHH, HeTouHOCTeH ((hoTtorpaduu,
TEKCTHI, BUACOPPArMEHTHI, KapTorpapuuecKue MaTepralibl U Jp.), BEICOKYIO CKO-
POCTB CO3/1aHusl, TIepeiayr 1 oOMeHa HHpOpMaIuei, BCEOOIYI0 JOCTYITHOCTh 3Ha-
Hus ¥ 1p. [9]. upoko ucnonab3yemMblil TEpMHUH «IHM(PpPOBOE 00pa30BaHUE» pa3HBI-
MU aBTOPAMHU TPAKTYETCSI IO-Pa3HOMY, YTO YaCTO 3aBUCHT OT c(hepsl e TeNbHOCTH
caMoro aBTopa (3KOHOMHCTBI, MEHeKepbl, [ T-crenuanucTel, nefaroru u T. 1.).

M.E. Baitnnopd-Ceicoeoii u M.JI. CyOGoueBoii mpoBeIeHO CpaBHEHUE TTO3UITHIA
Pa3HBIX aBTOPOB OTHOCHTEITLHO TOJIKOBAHUS TEPMHHA «IM(ppoBoe oOpazoBaHme» [1].
ITon nudpoBeIM 00pa3oBaHWEM MOHMMAETCS MPOLIECC OPTaHU3ALMM B3aUMOIEH-
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CTBUS MEXAY 00y4aroIIMMU U 00Y4arOIIUMUCS PU IBUKEHUH OT LIEJIH K pe3yJbTa-
Ty B LU(POBOIT 00pa3oBaTenbHOI cpe/ie, OCHOBHBIMU CPEACTBAMH KOTOPOMU SIBIISIIOT-
cst pOBBIE TEXHOJIOTHH, TU(POBbIE MHCTPYMEHTHI U LIH(POBBIE CIIEABI KaK Pe3yJlb-
Tarbl y4eOHOU 1 MPodeCCHOHATLHOM AeSITEIbHOCTH B ¢ poBoM dopmare [1; 3].

MHorosieTHre TEOPETHUECKUE U MPHUKIIAIHbIE Pa3pabOTKH B JaHHOW o0nacTu
MIO3BOJIWJIM HAM C YYETOM BBILLIETIEPEUHUCIICHHBIX MPEANIOChUIOK ChOPMYIHPOBATh Cie-
nytoiee onpenenenue. LluppoBoe obpazoBaHue — 3To 0Opa3oBaTesibHas JAEITEIb-
HOCTb, KITFOUEBBIMU (paKTOPaMH KOTOPOH SBIISIIOTCS TaHHBIE B UG POBOM (hopmare,
00paboTka, 0OMEH M pe3y/IbTaThl aHAIN3a KOTOPHIX, MO3BOJISIOT TOCTUYh KOHKPET-
HOM TUYHOCTU KaueCTBEHHO HOBBIX PE3YNLTaTOB 00Opa30BaHUSA B KOHKPETHOH co-
UOKYJIBTYPHON CUTYaIUH.

udposeie TexHomoruu sABISIOTCS dDPEKTUBHBIM cpencTBoM auddepeH-
LUalUK ¥ TepCOHAIN3aUN 00pa30BaTeIbHON AEATENbHOCTH, MEHSIOT OOJIMK CO-
BPEMEHHOTO 00pa3oBaHusl, MPEBpaIasi ero B BEAYIIYI0 OTpaciab (HOPMHPOBAHUS
YeJIOBEUECKOro Kanuraja B YCIOBUIX IIU(PPOBOIl SKOHOMUKH.

Hudposoe oOpa3oBaHue MpeanonaraeT He TOIbKO Mepexos K (P poBbIM 00-
pa3oBaTeabHbIM TEXHOJIOTUAM. MeHsieTcsl conepkanue oOpa3oBaHus, GOpMbI U
BHJIBI 00pa3oBaTeIbHOM JieaTenbHOCTH [2]. OOpa3oBaTebHbIC TEXHOJIOTHUHN B I ()-
POBOI1 1IKOJIE MPEACTABIAIOT COOONH MOJEIN COBMECTHOM AESITENbHOCTH Y4acT-
HUKOB 00pa30BaTeIbHBIX OTHOIICHUH 10 MPOCKTHPOBAHHIO U peaH3aIii o0pa-
30BaTeIbHBIX IIeJIe U CI0CcO00B MX JOCTHKEHHI M OLEHKH Ha OCHOBE aHalln3a
OOJIBIIMX AHHBIX, 00ECIIEUNBAIOIINX PEeaTU3aIUI0 IEPCOHATU3NPOBAHHbBIX 00pa-
30BaTeJIbHBIX 3alIPOCOB 00YYAIOIINXCS.

Cogepxxanue uudpoBoro o0pa3zoBaHUs MpeACTaBIsAET cOOON HEMPEPHIBHO
AKTyaJIM3UPYEMYIO CUCTEMY LIEHHOCTEH, KOMIIETCHIINM, 3HAHUI, HABBIKOB U yMe-
HUH, GOPM U BUIOB JIEATEILHOCTH, COIIMATBHOTO OIBITA, OCBOCHNE KOTOPBIX B pa3-
HBIX QopMax U BUIax o0pa3oBaTeIbHOU AEATeIbHOCTH 00eCreurnBaeT rapMOHNY-
HOE MEePCOHAIN3UPOBAHHOE Pa3BUTHE JIMYHOCTH B KOHKPETHOM COLMOKYIBTYpHON
CUTyalH (KOHTEKCTE) B COOTBETCTBHH CO CIIOCOOHOCTSIMH, HHTEPECAMU U 3aIpo-
CaMu, COIIMAIbHBIM 3aKa30M JINYHOCTHU, CEMbH, 00IIECTBA U TOCYapCTBA.

B 3T0oM KOHTEKCTE 0CO0YIO aKTyaIbHOCTh ITPUOOpETaeT pa3padboTka sapa nud-
pOBOrO 00pa3zoBaHusl, 00ECIIEYNBAIOIIETO COTIOCTABUMOCTh OCBOCHHBIX U TIPOSIBIISI-
€MBIX B pa3IMYHbIX BUJAX AEATEIbHOCTH JUUYHOCTU 3HAHUM, IEHHOCTEH, HaBBIKOB
1 KoMmIeTeHui. Pa3zpabotka siapa mudpoBoro o0pa3oBaHusl MPEICTABISIET COOOM
CIIOKHENITYI0 (yHIaMEHTAIbHYIO METOJIOJIOTUYECKYIO 3a/1auy, KOTopasi CTOUT ce-
TOJIHS KaK IepeJi pPOCCUMCKUM, TaK U Iiepel MUPOBBIM 00pa30BaHUEM.

Hy»XHO moguepKHyTh, YTO 3TO HE Y3KO HAyYHO-IIEJAarornyeckas mpooiaema.
B ycnoBusix mudpoBoii SJKOHOMUKH OHA MPUOOPETAET CTPATETHUSCKHUM XapakTep,
MIOCKOJIBKY 00pa30BaHKe JOHKHO OTBEYATh HA BBI3OBBI CTPEMHTENILHO MEHSIOIIErocs
obmiecTBa U SKOHOMHUKHU. OTHOBPEMEHHO 3TO TpodiieMa 00IIeCTBEHHO-TIOINTHYE-
CKasi, TOCKOJIbKY 00pa3oBaHKe JIOJKHO CIIOCOOCTBOBATH KOHCOIUIAIMH O0IIeCTBa
B YCIIOBHSIX €r0 HapacTalollero pazHooOpasusi, pa3BUTHIO HOBBIX (hopm oOrie-
CTBEHHOTO CAMOCO3HaHUs. Takke 3TO MpobiemMa ColraabHO-DKOHOMIYecKas (00-
pa3zoBaHUe JIOJKHO OTBEYaTh HA BHI30BbI KOHKPETHBIX PHIHKOB TPY/la, B TOM YHCIIE
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Ha PErMOHAIbHOM M MYHUIMNAIBHOM YPOBHSX), OOIIErpakJaHcKas, OOLIEKYIIb-
TYpHasl.

B 371011 cBsI3M «3aKkazunkamMm» pa3paboTKu siipa HuppoBoro o0pa3oBaHUsI BbI-
CTynaroT OU3Hec, roCy1apcTBO, 001ecTBO, ceMbs. [ocynapcTBo yepes cdepy obpa-
30BaHMS PEIIAeT CTPATETHYECKHE BOMPOCH COOCTBEHHOTO Pa3BUTHS, KOHCOIUIA-
LIUM HAIlUM, HALMOHAJIbHOM 6€3011aCHOCTH, OBBIIECHHSI KOHKYPEHTOCIIOCOOHOCTH.
Jlyis o01iecTBa BaKHO, 4TOOBI 00pa3oBaHre 00ECTIeUNBAIIO COUATBLHYIO CTAOUIb-
HOCTb U pa3BuTue. CeMbH KAYT, 4TO 00pa30BaHUE MO3BOJIUT AETAM IPPEKTUBHO
peain30BBIBaTh JUUYHbIE U MPO(GECCHOHAIBHbBIE 3aIPOCHl U 0XKMJIAHMS, CO3ACT
YCIIOBHS ISl COUMAIBHOM YCHEIIHOCTH, MOOMIIBHOCTH M COXPAHEHUS 37J0POBBSI.
busHecy HyXeH BBICOKMH HAyYHO-TEXHOJIOTMYECKHH MOTEHLIMAN JAJIs TOBBIIIEHUS
KOHKYPEHTOCIIOCOOHOCTH M BBICOKOKBAJTU(HUIIMPOBAHHBIE KaJpbl, CIIOCOOHBIE K
HETPEPBIBHOMY PO ECCHOHATFHOMY Pa3BHTHIO, THOKHE U a/IaITHBHBIC K U3MEHE-
HUSIM, BJIaJICIOIINE KOMIETEHIMSIMU HUPPOBOI SIKOHOMHKH.

Ha puc. 1 npeacraBieH BO3MOXKHBIN BapHAHT CTPYKTYPHI siipa nu(pPOBOTO
o0pa3oBaHMs. XOTHUM elle pa3 MOJUEPKHYThb, YTO KOHKPETHOE HAIlOJIHEHHUE S1/1pa JOJDK-
HO OBITH Pe3yJbTaTOM OTKPBITOTO JMAJTIOra MEXy BCEMH CTEHKXO1epaMu: Ou3He-
COM, TOCY/IapCTBOM, OOIIIECTBOM, CEMbEH.

MHO>XeCTBO NepCcoHaNM3npoBaHHbIX o6onouek

BasoBble HauMOHaNbHbIE LEHHOCTH, -
MCUXONOTNYECKME N KOTHUTUBHbIE
cnocobHoCcTM  _ _ _ )

KnipueBble KoMneTenLim |
~
YWpPOBOI SKOHOMUKM,  + \

Anpo BK/I04as CETEBYIO KomneTeA‘THOCTb, }
uncdposoro IKOMMETEHTHOCTb (hOPMMPOBAHNSA i
o6paszoBaHus \undposoro cnena p |

\ o
n\umnbposoit MAHTUYHOCTWY /
~

d
Kniouesble naewn, nofAsTus, Teopun,
rMBKOCTb M aAaNTUBHOCTb

CamocToaTenbHas
NPaKTUKO-OPUEHTMPOBAHHASA
WHTENNEeKTyasbHas
-5 NesaTenbHoCTb .- --

Puc. 1. CtpykTypa aapa undpoBoro o6pasoBaHuns

SAnpo uudpoBoro oOpa3oBaHus SABISIETCSI OTKPHITON IO OTHOIICHUIO K BHEIII-
HEeMy MHUPY [U(POBOI CUCTEMOM. ITO IIEHHOCTHAS, ACATEIILHOCTHAS U COICPIKATEIhb-
Hasi 0OCHOBa (popMHpOBaHUs IU(POBOIN COIUOKYIBTYPHON 00pa30BaTEIbHOM Cpeibl
(3xocucTembl) cTpanbl. SAapo nudpoBoro 06pazoBaHuUs — ITO OCHOBA /ISl pa3padoT-
KM KOHIeNIui nmpeameTHbiX oomacteit, ®I'OC u o0pa3oBaTeIbHBIX MPOTPAMM BCEX
ypOBHEN HETPEPHIBHOTO 00pa30BaHMsI U HAMPABJICHH MOJTOTOBKH CIEIIUAINCTOB,
KOHTPOJBHBIX U HAJ30PHBIX MPOIENyp, 00pa30BaTEIbHBIX TEXHOJIOTHH, yueOHO-
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METOAMYECKOTO0 U MaTepUabHO-TEXHUUYECKOro obecrneyeHus: 00pa3oBaTeIbHOro
nporecca.

HyHO oTMeTuTBh, 4TO pabOTHI B 3TOM 00J1aCTH aKTUBHO BeyTcs. C HEKOTOPbI-
MU pe3ylibTaTaMi MOKHO O3HAaKOMHTBCSI B LIUKIIE cTaTel [4—6], a Taroke B myOnmKa-
uusx Apyrux aBropoB. Co3faHue BblllIeyKa3aHHBIX OMpeesieHH 1 GopMHUpOBaHUE
a1pa dpoBoro 00pa3oBaHUsI MOXKHO PACCMAaTPUBATh B KAYECTBE OJHOTO U3 METO-
JI0B cO371aHMsI IM(POBOM HIKOJIBI U BBISBJICHUS IyTeHl €€ TpaHCPOopMaliH.

Pe3yabTaThl M 00cykAeHHe. B x01e NpoBeACHHBIX UCCIIE0BAaHUM ObLIa MO-
CTpoeHa Mozelb HUGPOBOII IIKOJIBI, KOTOpPasi O3BOJISET peaan30BaTh Ha MPAKTHUKE
CTOSIILIME TIepe]] CUCTEeMOI oOpa3oBaHus 3a1a4u. Uto Takoe 1udposas mkonaa? I1o
3[1aHUe, UMEIoLIee JOCTYN K ceTu MHTepHeT, nepcoHaabHble KOMIBIOTEPHI, HHTE-
pakTuBHbIe TocKH. L{npoBas mkona npeacTaBiasieT co00i OTKPHITYIO COLMOKYIIb-
TYpHYIO0 00pa30BaTeIbHYIO Cpeny (IKOCUCTEMY ), IEPCOHATM3UPOBAHHBIN TIPOIIECC
yueHHsI B KOTOPOI OCHOBaH Ha aHaJIM3€ 3alpOCOB U NOTpeOHOCTEl 00pazoBareb-
HOTO TIOBEJICHUS YUAILUXCS B UX B3aUMOACHCTBUM MEXTy OO0 U IpYyTrUMH y4acT-
HUKaMHU SKOCHCTEMBI.

Henb undpoBoii NIKOJIBI KaK COLUOKYIBTYPHOU Cpe/bl — 00ecnednTsb dhdek-
TUBHYIO COLIMAJIM3ALMIO INYHOCTU B BBICOKOTEXHOJIOTMYHOM COL[MAIbHOM 3KOCH-
cTeme OO0IIeCTBa, OBJaI€HUE U BOCIIPOU3BOJCTBO €r0 IIEHHOCTEH, HOPM U MpaBuUIl
[IOBEJICHUS, 3HAHUH, HABBIKOB U KOMIICTCHIIU! B YCIOBUSAX KOHBEPI€HTHOHN peallb-
HOCTH, (POPMUPYIOIIEH UJIEHTUYHOCTh JUYHOCTH, €€ HEMPEPbIBHOE BCECTOPOHHEE
pasButue [14].

[loguepkHeM, 4TO COMIACHO MPEATIOKEHHOM MOIeNH IUdpoBast 1IKosia odecrie-
YHBAET HE TOJBKO O0yYEeHHE M BOCITUTAHHE, HO ¥ S(P(PEKTUBHYIO HHTETPALIUIO JTMIHO-
CTHU B BBICOKOTEXHOJIOTHYHYIO OBICTPOMEHSIOILYIOCS PA3HOOOPA3HYIO CIOKHYIO CPELY.

Lenp peanusyercs uepe3 cUCTEMY 3ajiad, KOTOpble HEOOXOJMMO PEIIHTh ISt
ee NocTmkKeHus. B ux uncie:

— aBTOMAaTH3aLHs MPOLIECCOB MOHUTOPUHIA U KOHTPOJIS 3 pe3ysibTaramu o0pa-
30BaTEJIbHBIX MPOLIECCOB ISl BOBMOKHOCTH OLEHKHU CTENEeHU UX 3(h(HEeKTUBHOCTH;

— o0ecrieyeHne J0CTyna K MHTErpaTUBHOMY BapUaTUBHOMY BEpH(PHULIMPOBaH-
HOMY 00pa30BaTEIbHOMY KOHTEHTY;

— aBTOMATH3alMs yYeTa U MOHUTOPUHTA YCIYT JOTOJIHUTEILHOTO 00pa3oBa-
HUS JJ1s1 TOBBILICHUS] X Y9KOHOMUYECKON 3(()EeKTHBHOCTH;

— obecrieueHue HH(OPMHUPOBAHUS POTUTETICH B LIENIAX BKIIOYECHUS B 00pa3o-
BaTeJIbHBIN Mpoliecc U 00ecreyeHns: OTKPhITOCTH JIaHHBIX;

— obecrieyeHHe 3a CUYeT MOAEPAIUH JEATEIBHOCTH 00yJaroImuXcs B UQPPO-
BOIl 00pazoBaTeNbHON Cpelle CBOEBPEMEHHOTO BBISBICHHUS (PAKTOPOB pHUCKa MPHU
Pa3BUTHH JTMYHOCTU peOCHKA IS MOBBIIICHUS YCIIEBAEMOCTH, 0€30MacCHOCTH yYa-
uxcst 1 GopMUpPOBaHUS KOMPOPTHON COLIMOKYIBTYPHOM Cpe/ibl;

— aBTOMATH3aIMsI OCHOBHBIX MPOLIECCOB JESITEIILHOCTH COTPYIHUKOB U 00yya-
FOLUXCS 111 COKPAILEHUS! PYTUHHBIX ONepaluil U yBEIMYEHUS] BpEMEHU JJIs 1ep-
COHAJIM3alluU YUCHHUS;

— obecrieueHre HHTETPAIlH TPOTPaMM OOIIETO U JOTIOITHUATEIEHOTO 00pa3o-
BaHUs, B TOM YHCJIE B PACHpPEeCHHON ceTeBOi (opMe, C LEeNIbl0 BEICTpauBaHUS
WH/IMBUYaIbHOM 00pa30BaTeIbHON TPACKTOPUN KaXKI0TO 00yUYaIOLIeToCs.
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DddexTuBHas peanu3anys Hedu U 3a1ad UGPOBOM IIKOIBI BO3MOXKHA OJ1a-
rojaps NMPUMEHEHUIO 0COOBIX 00pa3oBaTeNIbHBIX TexXHOMOTui. OOpa3oBaTenbHbIC
TEXHOJIOTHH B IU(POBON IIKOJIE TPEACTABIAIOT OO0 MOAETH COBMECTHOH Je-
SATETLHOCTH YYaCTHHUKOB 0Opa30BaTEIbHBIX OTHOILIEHUIN MO MPOEKTHUPOBAHHUIO U
peaymzanuy 00pa3oBaTeNbHBIX LEJeH U CIOCOO0B MX TOCTHKECHUN M OLIEHKHU, Ha
OCHOBE aHaJIM3a OOJNBIINX JaHHBIX, 00ECIICUYMBAIOIINX PEATUIAIMIO TEPCOHATU3H-
POBaHHBIX 00pa30BaTEIbHBIX 3aIPOCOB O0YUAIOIIUXCS.

K coBpemeHHBIM 00pa30BaTEIbHBIM TEXHOJOTHSIM OTHOCSTCS: MEPCOHAIH-
3UpOBaHHOE OOydeHHe, aJaliTHBHOE OOy4YeHHe, OHIaWH-00ydeHHe, CMEIIaHHOE
oOyuenue, «mepeBepHyToe» odOyuyenue, LOD (ydyeHue mo 3ampocy), CHHXpOHHOE/
ACHHXPOHHOE yueHHe, TeiMHU(HKaLns, TEXHOJOTHH OPTaHU3aIMH POSKTHOH HC-
CJIEIOBATEIbCKOM TSI TEIBHOCTH, 00yYeHNE Ha OCHOBE O0JIAYHBIX TEXHOJIOTHIA, CO-
[uagbHbIe 00pazoBaTeNbHbIE CETH, 00yUYEHNE C MOMOIIBI0 BUPTYaTbHON U JIOMO-
HEHHOH pealbHOCTH (CUMYIISATOPBI, TPEHAKEPHI, OMOMETPHUYECKUE TATUYUKH U T. 1).

[Tepexon k moaenu nU(POBON MIKOIBI MO3BOISET 00pa30BaTEIIBHONW Opra-
HU3AIUK CO3/1aTh COBPEMEHHYIO OTKPBITYIO LU(POBYIO 00pa30BaTeNbHYIO CPELY,
WCTIOJIB30BaTh POTPECCUBHBIE ()OPMBI M TEXHOJIOTUU OpraHU3aIny 00pa3oBaTelb-
HOTO TpoIlecca, aBTOMAaTU3UPOBaTh Y4eOHYI0, BOCIHUTATEIbHYIO M YIpaBiIeHYE-
CKYIO JIeSITeNIbHOCTh, BOBJIEYb POJIUTENCH B 00pa3oBaTeNbHBIN Mpolecc pedeHka,
MOBBICHTH YPOBEHb 0€30MacHOCTH (B T. 4. KHOepOE30macHOCTH) 00yJaromuxcs: B
o0pa3oBaTeIbHON OpraHu3allii, YI0BIETBOPUTH MEPCOHABHBIE 3aITPOCHI KaXKI0TO
o0yyJaromierocsi 4yepe3 pacrpeesieHHYI0 CUCTEMY (CeTh) HE3aBUCHMbBIX MHCTUTY-
TOB 00pa3oBaHMs. Bce 3TO OTKpBIBaeT HOBBIE BO3MOKHOCTH M TOPU30HTHI JUIST BCEX
CyOBbEKTOB 00pa30BaTENbHON NEATEIHLHOCTH.

OmnwuceiBast MOJEIb IIM(PPOBOI IIKOJIBI, HENNb3s1 HE KOCHYTHCS TIOPTPETOB yue-
Huka u yuurens. [loprper yuenuka nudpoBoii MIKOJIBI C YYETOM CpEeIHE- U JI0JTo-
CPOUYHOI MEPCHEKTUBBI — 3TO JTUYHOCTh, MPUHUMAIOIIAS [ICHHOCTh ¥ HETOBTOPH-
MOCTb, IIpaBa U CBOOOABI APYTHUX JtoneH, 23pPeKTUBHO yrpaBisionas cOOCTBEHHON
camMouIeHTH(UKALIMEH U penyTaluei, CriocoOHas K caMOaKTyalln3allui U CaMo-
peanusaiyu, JrosIas CBOU Hapos, Kpail u Poauny, yBaxaromias u coOmrogaromias
MpaBoO BJIAJCHUS, UCIIOJIB30BAHUS U PACIIOPSIKEHHS JIMYHON, TOCY1apCTBEHHOH,
KOPIIOPAaTUBHOM, WHTEIUIEKTYyaIbHONH COOCTBEHHOCTHIO, OCO3HAIOMIAS U TIPUHIMA-
I0111as1 TPAJAUIIMOHHBIE IIEHHOCTH YeJI0OBEYECKOM KU3HH, CEMbH, POCCUICKOTO Ipax-
JTAHCKOTO 00IIeCTBa, MHOTOHAIIMOHAIBHOTO POCCUICKOTO Hapo/ia, 4YeJI0OBEYECTRa,
KpeaTHBHAs U KPUTUYECKU MBICIISIIAsl, aKTUBHO U LIEJICHAINIPABICHHO MO3HAIOIast
MHP, MOTUBHUPOBAHHAS K MO3HAHUIO, 3HAIOLIAs], MBICIIAIIAsA, CIOCOOHAs K camope-
TYJSIUH, CAMOOPTaHU3AIMY U PePICKCHH, MHHOBAIIMOHHON JESITEIbHOCTH, COIIH-
aJbHO aKTUBHAsA, IPUHIIMIIHAIbHAS, OTBETCTBEHHAs, 100pOXKeIaTeIbHas, TOTOBas
K IPOIYKTUBHOMY COTPYIHUYECTBY M 3(PPEKTUBHOMY B3aUMOJAEHCTBHIO C IPYIH-
MU (B TOM YHCJI€ HETIOXOKUMH ) JIFOJbMH, BKJIIOUAs U YIaJIECHHOE B3aUMOJICHCTBHE,
rapMOHUYHO Pa3BHUTAas, 0COZHAHHO BBIMOJIHSIONIAS TIPaBUIa 30POBOTO U 3KOJIO-
TMYECKHU L1eIeco00pa3Horo oopasa >Ku3Hu, 0€30MacHOro JJIsl YeJI0BEKa U OKpYXKa-
IOlIel cpe/bl, MpoQeCCHOHAIEHO-OPUEHTHPOBAHHAS, aalITUBHASI U YCTOMUMBAs K
WM3MEHEHUSIM.
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VYyurenb mudpoBoi MKOIIBI 0O0ecrieunBacT (OPMUPOBAHUE IICHHOCTEH CETEBO-
ro 00pa30BaTeIbHOTO COOOIIECTBA, HABBIKOB CAMOMJICHTH(HUKAIIMH, COOCTBEHHON
1 00y4aroImuXxcsi, B KOHBEPI€HTHOH Cpefie, CO3AaeT MOTHUBAIMIO K HETIPEPBIBHOMY
MIOUCKY U MTO3HAHUIO, BHIMOJIHACT (PyHKIMIO HABUTaTOpa, MEHTOPA U HACTaBHUKA B
MOTOKaxX MH(OPMAINU, MOIEPUPYET COLMaIbHbIE 00pa3oBaTeIbHbIE CETH, OPraHU-
3yeT W yIPaBISIECT COBMECTHOU NESTETHLHOCTHIO 00YYArOIIUXCs, B TOM YHCJIE B CO-
LIUAJIHBIX 00pa30BATENIbHBIX CETSAX, KAUECTBEHHO peaM3yeT pa3jInyHble MOJENIN
ANIEKTPOHHOTO 00yUYEHHs, TUCTAHIIMOHHOTO M MOOMIIBHOTO 00pa30BaHusl, TOHUMA-
€T BaXKHOCTh M LIEHHOCTh HETIPEPBIBHOTO MpodeccroHanbHoro passutus [12; 13].

BaxxHo nmoguepkHyTh, 4TO LM(pOBas IIKOJIa CYIIECTBYET HE cama Io cebe.
Coznasas nudpoByro 00pa3oBaTenbHYIO CPEIy, OHa HHTETPUPYETCS B ApyTrUe mud-
poBble 00pa3oBaTeIbHbIE CPE/bl, POPMUPYS TEM CaMbIM 00Pa30BaTEIIbHYIO KO-
CHCTEMY MYHUIIUNIAILHOTO 00pa30oBaHus, cyObekTa deepalunun, BCe CTpaHbl.
Ha puc. 2 npencraBnena cTpykTypa o0pa3oBaTeiIbHON SKOCUCTEMBI.

MHAYCTPUA
OBPA3OBATE/IbHOIO :
KOHTEHTA, TEXHOTOIECKGE iy

. PELLEHME
No N TEXHONOTUN

BU3HEC-
NHKYBATOPbI

HEMPEPbIBHbI UHTETPATUBHbIN
LKA YYEHUA

Puc. 2. CtpykTypa ob6pa3oBaTesibHON 9KOCUCTEMbI

OO6pazoBarenpHas IKOCUCTEMA MPECTaBIIAEeT CO00 MHTErPaTUBHYIO COLIUO-
KYJBTYPHYIO CPE/ly, B LIEHTPE HAXOAUTCS HE NEAAror TpaAULIMOHHOMN IIKOJIbI, OKpPY-
KCHHBI YYCHUKaMU, a 00yJarOIIHiiCs, OKPYKEHHBII CBEPCTHUKAMH U B3POCIIBIMH,
KOTOpbIE TIOMOTaIOT eMy C(OPMHUPOBATh U Pealin30BaTh NEPCOHAIBHYIO0 00pa3oBa-
TeNbHYIO TpaekToputo. CucteMoodpasyromuMu GakTopaMu SKOCHCTEMBI SBIISIOT-
Csl MHTEPaKTUBHBIN 1M(POBON 00pa30BaTE/IbHbII KOHTEHT KaK OCHOBA [EPCOHAIH-
3a1Mu OOy4YeHHsI, HHTETPAaTUBHOE TEXHOJIOTUYECKOe pelieHue (1udposas oopazo-
BaTellbHas Tiardopma).

Jlst oOyuaronuxcsi oOpa3oBaTesibHasl IKOCUCTEMA, B HAIlIEM PEICTaBICHUH,
obecrneunBaet crnenyomue 3GdexTs: GopMUpPOBAHUE KYTBTYPbl KOMMYHUKAIIUH
(B TOM YHCIIE MEKKYJIBTYPHOTO, MEKHAIIMOHATIBHOTO OOILIEHHST ), IEPCOHAIBHOTO TPO-
¢duns (nudpoBoro ciena) 00ydaromerocsi Kak OCHOBBI €r0 YCIIEITHOCTH, TTO3UTHB-
HYIO COLIMAJIN3AIHIO, ICUXO0JIOTHYECKOe O1aronoiy4ne, 6e30macHoe CyIiecTBOBaHE
B MH(OPMALIMOHHOM MTPOCTPAHCTBE, TIEPCOHATBHBIE 00pa30BaTEIbHBIC TPACKTOPUU
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Ha MPOTSHKEHUM YKU3HU, HEMPEPHIBHOE PAa3BUTHE KIIIOYEBBIX KOMIETEHIMH udpo-
BO 5KOHOMHUKH, aKaJJEMUUECKYI0, MPO(PECCHOHATBHYI0, TPYIOBYIO, COLIMAIBHYIO
MOOMIIBHOCTB, C(HOPMHUPOBAHHYIO C PAHHETO BO3PACTa CETEBYIO KOMIIETEHTHOCTb.
3aka3zunkaMu 00pa30BaTEIbHON HKOCUCTEMBI SIBISIFOTCS] TOCYIapCTBO B JIMIIE
OpraHoB MCIOJIHUTEIILHON BJIACTU BCEX YPOBHEH, afMUHHCTpaLus 00pa30BaTeIbHOM
OpraHm3aIyu, oOIMIeCTBEHHOCTh U ceMbs. OpraHam UCIIOIHUTEIHLHON BIIacTH 00pa-
30BareNbHas SKOCHCTEMA MO3BOJISIET CO3/]aTh MHOTOYPOBHEBYIO CHCTEMY yIIpaBlie-
HUSI Ka4ecTBOM 00pa30BaHUs M TIOATOTOBKOW HOBBIX KBaJH(DUIIMPOBAHHBIX KaJpOB,
00ecIIeunTh MHTErpaNurIo Ha eiepaibHOM YPOBHE, BHEIPUTH HOBYFO SKOHOMHKY 00-
pa3oBaHusi, O€30MACHYI0 IUHYIO IU(PPOBYIO Cpexy, 00ECIEUNBAIOIIYIO HETIPEPHIB-
HOE JINYHOCTHOE pa3BUTHE U (POPMHUPOBAHUE KOMIIETEHIMN IU(POBOI SKOHOMHKH.

AnmuHHMCTpanus 00pa3oBaTelIbHOM OpraHU3aluy 3aMHTEPecoBaHa B odecre-
YHUEHUH €IMHCTBA (KOMIIJIEKCHOCTH) MPHU CO3/IaHUU, BHEAPEHUH U IKCILTyaTalllH
MH(POPMAIIMOHHBIX 00pa30BaTENbHBIX CHCTEM, aBTOMATH3aIMH YIPaBIECHYECKON
JESATEILHOCTH IIKOJIBI, pocTa (h(HEKTUBHOCTH 00pa30BaTEIbLHON ACATEIHHOCTH,
YCIIEHIHOCTH 00yYaroIerocs.

CeMbH mony4aroT HHPOPMAIIMOHHBIA UHCTPYMEHT JJIsI y4acTHsl B 00pa3o-
BaTeJIbHOM Ipoliecce pedeHKa, JOCTYN K KaYeCTBEHHOMY ITU(POBOMY KOHTEHTY,
yueOHO-METOANYECKUM U HayUHBIM pecypcaM, yueOHBIM UIpaM.

Jlist 001IeCTBEHHOCTH BayKHA HH(OPMAIIMOHHAS OTKPBITOCTD, IIPO3PAauHOCTh
CUCTEeMbI 00Pa30BaHUA U PA3BUTHS MEXaHU3MOB OOpaTHOU CBS3H.

3ak0uenue. B ctartbe paccCMOTPEHbI HEKOTOPBIE aKTyallbHbIE HA CETOAHAIIHUN
JICHb JINCKYCCUOHHBIC BOITPOCHI, Kacaronuecs MugpoBoro oopazoBaHus: 0003Ha-
YeHbI MPEANOCHUIKH HACTYTUICHHUSI HOBOU 3MOXHU — 3MOXU IIUPPOBOTro 00pazoBaHuUs,
c(hopMyIHpPOBAHO OIpeNeIeHIe TepMUHA «IHPpoBOe 00pa3zoBaHKe», 000CHOBAHA
aKTyaJIbHOCTh Pa3padOoTKH sizipa mudpoBOoro oOpa3oBaHus, OoMMcaHa MOACIb (-
POBOM IIKOJIBI, TPEICTaBICHA CTPYKTYpa 00pa30BaTeNIbHOM SKOCUCTEMBI K 0003Ha-
YeHbl 3PPEKTHl OT ee BHEIPEHUs I Pa3IUUHBIX cTeikxomnnepoB. [logsoas uror,
MOJYEPKHEM, YTO H3MEHEHNE MUPA U N3MEHEHHUE IITKOJIBI SIBIISTFOTCST B3AUMOCBSI3aH-
HBIMHU ¥ B3aMMOOOYCIIOBIICHHBIMH.
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Problem and goal. The article is devoted to the development of digital education.
The gap between generations and social groups exacerbates the contradictions between the
education system and the demands of the information society, and the increase in the volume,
accessibility, speed of acquisition and exchange of knowledge has changed the style of know-
ledge of modern man. The key competence was the ability to distinguish important from
unimportant, reliable from unreliable. Students need to purposefully develop digital identity.
All this gives rise to a set of problems facing the modern school. The purpose of the study
described in the article is to identify promising ways to digitalize the school, build a model of
digital school and identify a set of factors that are important for the transformation of the school
for all in the school for everyone.

Methodology. In the course of the study, based on the analysis of existing approaches to
the development of digital technologies and digitalization of education, the ways of formation
and development of a digital school are revealed. The structure of the core of digital education
providing comparability of the knowledge, values, skills and competences mastered and shown
in various types of activity of the person is defined. This is the value, activity and content basis
for the formation of digital socio-cultural educational environment. This core is proposed to be
considered as a basis for the development of concepts of subject areas, GEF and educational
programs at all levels of education.

Results. The interpretation of the term “digital education” is given, which is understood
as educational activity, the key factors of which are digital data, processing, exchange and
analysis of which allow the individual to achieve new results of education in a specific socio-
cultural situation. According to the model, the digital school provides not only training and
education, but also effective integration of the individual into a high-tech rapidly changing
complex environment. The educational ecosystem is an integrative socio-cultural environment,
in the center of which is not a teacher of a traditional school, but a student, surrounded by peers
and adults who help him realize his personal educational trajectory.

Conclusion. The article outlines the prerequisites for a new era-the era of digital edu-
cation, formulated the definition of the term “digital education”, justified the relevance of the
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development and the structure of the core of digital education, describes the model of digital
school, presents the structure of the educational ecosystem and the effects of its implementation
for different stakeholders.

Key words: digital education; the core of digital education; digital school; educational
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NMpumMmeHeHne NPUHLUMNOB NeparorM4eckoro gusanHa
npu NPOEeKTUPOBaAHUU Y4eOHbIX 3aHATUN Mo UHPOpPMaTUKE

A.B. Anapees!, H.A. YcoBa?

"Poccuiickuii rocynapctBennbiii arpaphsiii yausepcuter — MCXA umenn K.A. TumupsizeBa
Poccutickasa @edepayus, 127550, Mockea, yn. Tumupsasesckas, 49
’MOCKOBCKHIi TOPOJICKOH MearOrHUeCKUil YHUBEPCUTET
Poccuiickaa @edepayus, 127521, Mocksa, ya. [llepememvesckas, 29

IIpobnema u weJb. B crarbe npencTaBieHbl pa3Hble IOAXO/Abl K UCIIONb30BAaHUIO M1E/]a-
TOTHYECKOTO AW3aifHa JJIsl HOCTPOCHNUS yIeOHOTO IpoIiecca U 3a1a4 MPOCKTUPOBAHUS YPOKOB
¢ ero npuMeHeHueM. Llenpio cTano BeIsIBIEHHE 0COOCHHOCTEH NCTIOIB30BAHUS IPUHIIUIIOB TIe-
JIATOTMYeCKOTo TU3aifHa [l OpraHu3alliuy yaeOHOTo mpoIecca.

MeTOZ[OJIOFHH. HpOBe}ICH AHaJIN3 PA3JINIHBIX IMTOAXOA0B K UCIIOJIB30BAHUIO ITPUHIIUIIOB
MeIarOTMYEeCKOTO TNU3aifHa B MIKOJIBHOM IporpamMMe (B 9aCTHOCTH, IPU 00ydIeHUH HHPOPMATH-
Ke), a TaKKe aHaIn3 yueOHBIX MTPOTpaMM, TOCOONH, quccepTanuii, MaTepHaIoB KOH(EPECHITHHA
o ®I'OC. Nzyuyena HayyHasi TuTEpaTypa 1Mo MeJarornieckoMy JAu3aiiHy U ero IpUMEHEHHUIO
y4eOHOM Tporiecce.

Pe3yabrarnl. PaccMOTpeHbl IPUHITUIIBI OpraHu3aluu yuyeOHoro mporecca P. ['aHbe ¢
HCTIONIF30BaHUEM IEJarOrMUeCcKOro qH3aifHa. M3ydeHsl pa3iudHbIe TOAXOABI K HCTIOIb30BaHHIO
MIPUHIIAIIOB TIEIaTOTHYECKOTO TH3aifHa Ha ypOKax HH()OPMATHKH, BKIIOYas MyTETHMEIUITHEIC
pecypcehl, HHPOPMAIIMOHHBIE TEXHOJIOTHH, TIAaTGopMy IpoekTa «MOCKOBCKAas AICKTPOHHAS
mkosay (MOI).

3axJrouenue. VccaenqoBanne mokasano, 9To ISt COOMIOACHHS IPEEeMCTBCHHOCTH yaeo-
HOTO Tporecca UMeeT OOJBIIoe 3HAUCHHE IEIIOCTHBIN MOAXO] K pa3paboTke M peatn3aliin
yaeOHOH MporpaMMBbl 10 HH(POPMATHKE C UCTIOIH30BAHHEM MPUHIIUIIOB MTEIarOTHUECKOTO JTH-
3aifHa, KOTOPBIA TAKXKe BIHSICT Ha CO3/IaHUE TTOJIJICPKKH 00pa30BaTEIbHOM cpeibl O0yYCHHSI.

KarwueBble ci10Ba: niearorndeckuii TU3aiiH; TeOpHsi U METOIMKA 00ydeHHsT HHDOpPMATH-
Ke; nHpopMaTrKa; HHHOPMAIMOHHEIC TEXHOJIOTHH; IPOEKT «MOCKOBCKas! HJICKTPOHHAS IIIKOJIa»

ITocranoBka nmpodsaembl. Eciiu paccmaTpuBaTh NeIarorudeckKuil Iu3anH C
TOYKHU 3PEHUS CUCTEMHOTO MOJIX0/1a TOCTPOCHHSI yueOHOTro mpoiiecca, MOXKHO To-
BOPHUTH O TOM, UTO OH HalpaBJieH Ha BRICTPAUBAHUE €IUHON CUCTEMBI U3 1eJeil 00-
y4eHHUs, y4eOHOTO Marepuaa U MHCTPYMEHTOB, JJOCTYITHBIX JJIs Iepeayy 3HaHUH.

© Angpees A.B., Ycosa H.A., 2019
This work is licensed under a Creative Commons Attribution 4.0 International License
% https://creativecommons.org/licenses/by/4.0/

308 TEACHING COMPUTER SCIENCE



Amnnpees A.B., Yeosa H.A. Becmnux PY/[H. Cepus: Unpopmamuzayus obpazosanus. 2019. T. 16. Ne 4. C. 308-317

A JO. [TaBnoB onpenenseT cieayronpe NpearnoCbUlKi NeJarorndeckoro Iu3ainHa:

— 3¢ dexTuBHOE 00yUarolIee BHEAPEHUE BCETA LIEJIEHANPABICHHO;

— o0yuaroliee BHEIPEHNE MOXKHO CIIEIUAIbHO CO3JaTh C UCIOJIb30BaHUEM Ha-
YUYHBIX IPUHIMIIOB 00yUYeHHUS;

— CXO’KH€ WM OIMHAKOBBIE HABBIKM MOYKHO Pa3BUTh C IOMOIIBIO Pa3IMYHOIO
[IPEIMETHOTO COJEPKAHUS;

— 00yueHHe MOXHO U3MEPUTD;

— [IPEeTo/IaBaHNe — HEIOCTATOYHOE YCIOBUE 00yUEHHs, HO OHO MOXKET CIIOCO0-
CTBOBATh OOYUYCHHUIO.

[Ipu mpoexTupoBaHUU Y4eOHOTO MEPONPUATHS C UCIOJIB30BaHUEM Ie1aro-
FMYECKOI0 M3aiiHa JOJKHBI BBIIIOJIHATHCS €T0 LIEJIEBbIE 3aJauu:

— (opMHpOBaHKE NOCIIEI0BATEILHOCTH MPEICTaBIECHHs yueOHOTo Marepuara;

— 1o100p MaTepHaa B COOTBETCTBUU C LIEISIMU U 3a/1auaMy 00yUYeHHMS;

— aHAIIN3 PE3yIBTATOB O0yUCHUSI.

OCHOBY MeAaroruyeckoro Ju3aiiHa yuyeOHOro 3aHATHsI COCTABISAET IUIaHUPYe-
Mast MOZIEN b 00y4YeHus1, KOTOpasi IOMOIaeT B OCBOGHUU y4eOHOro Marepuaia ¢ moMo-
1610 HH(OPMAIIOHHBIX, KOMMYHHKATHBHBIX, TECTUPYIOIINX 3JIEMEHTOB, BHIITOIHS-
IOLIMX OpraHU3allMOHHO-HAIPABISIONLYI0, KOHTPOIMPYIOLIYIO0, MOTUBALIMOHHYIO,
MHCTPYMEHTAJIbHO-KOPPEKTUPYIONIYIO0 (DYyHKIIUH.

MeToabl nccieoBaHusA. AHaIM3 1 0000IIEHNE TIOIXOIOB K 00yUYEHHIO IIKOJIb-
HHUKOB MH(OPMaTHKE ¢ MCIOIb30BAHUEM IPUHLUIIOB MI€Aarorn4eckoro 1u3aiHa.
Amnanus npoeccnoHaIbHOro NeJaroruueckoro omnbITa, HaOMIOIEHNE Ha IIKOIbHBIX
ypoKax 1o UH(OpMaTHKe 3a MOCTPOECHUEM ypOKa U IPECTaBICHUEM yUeOHBIX 3a-
TAHW.

PesyabTarbl U 00cy:kaeHusi. B 0CHOBE MCIIOIB30BaHUS MPUHLIMIIOB IEAa-
TOrMYeCcKoro au3aiiHa JiexKaT JIeBATh ypOoBHEH 00yueHus, npeioxennbie P. [anbe.
JlaHHBIE TPUHIUIBI OPraHU3alMKU yu4eOHOTo IMpolecca He NOTepsIM CBOEH aKTy-
aJbHOCTHU U CETOIHS:

1. Ilpusnevenue enumarnus. JJaHHBIN OPUHIUIT PACCMATPUBAET UCIOJIb30BA-
HUE MYJIbTUMETUIHBIX BOSMOKHOCTEH. DTO C MEPBOTO FTara 3aHATHs 3aUHTEpeCy-
€T 00y4aromuxcsi ¥ yCHJIUT UX MOTHUBAIHIO.

2. Onpeodenenue yeneu odyuenus. ITOT MOAXO] MOAPaZyMeBaeT HEOOXOIU-
MOCTb (POPMYJIMPOBKH LEJIU U 3a]1ad 00y4YeHHUs], ONMCaHUEe YMEHU, KOTOphIe yue-
HUKH I10JTy4aT, U IPUMEPOB JAJIBHEHNIIIETO NCII0Ib30BaHUs HOBBIX 3HAHUH.

3. Obpawenue Kk 3HaHUAM, KOMOpbie Yce ecmb Y Y4eHuKog. ITOT IPUHIIUI
oOpaliaeT BHUMaHUE Ha MCIOJIb30BAHHUE YK€ UMEIOIIUXCSA Y YUEHUKOB 3HAaHUH U
HAaBbIKOB, CBSI3aHHBIX C U3y4aeMOM TEMOil.

4. IIpeocmaenenue uzyyaemozo mamepuana. C n3y4aeMbIM MaTepHaToM MOXKHO
3HaKOMUTb € TIOMOIIbIO GoTorpaduii, anumanuu, pororpaduit u T. 1.

5. Pyxoeoocmeo obyuenuem. JJaHHBIA TOAXOM MPEAINONATaeT, YTO yUCHHKH
JIOJKHBI OBITh 00€CIIeYeHbI COBETAMU U PYKOBOJICTBAMM ISl yUEOBI.

6. IIposepka no6vblXx 3HaHUL HA NpaKmuKe. ITOT NPUHLMII IPEATIONATAET UC-
10JIb30BaHUE TMOTYUYEHHBIX 3HAHUM Ha MIPAKTHKE ¢ 0OpAIEHUEM K YK€ UMEIOLUM-
Csl 3HAHUSAM M KOMIIETEHLIUSM.
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7. Obpamnas cesa3v. BzaumozaeicTue yuutens U oOydarommuxcs. Beimonas-
eTcst 00bEKTUBHO-CYObEKTUBHAS (QYHKIM. AHANU3UpPyeTCs yueOHOe TOBECHHE
YYEHUKOB, KOPPEKTHPYIOTCS] KX OTBETHI.

8. Oyenka evinonHenuss. YKa3aHHBIM TIOJXO]T MPOCISKUBAET 0OIIYI0 HHPOP-
MaIHo 00 ycrexax y4eHUKOB IO BBIITOJTHEHUIO 33 JaHHM.

9. Coxpanenue u nepernoc nonyuennuix ymenuti. Co31at0Tcs yCIOBUS BbINOJ-
HEHUS MPAKTHUYECKHUX 33aJJaHUIl C UCIIOIb30BAHUEM MOMYUYEHHBIX U YKE HMEIOIINX-
cs 3HaHwMit [14].

[TockonbKy B Hacrosiniee BpeMsi NeJarornyeckuid Tu3aiH paccMaTpuBaeTCst
KaK Ipoliecc MPOEKTUPOBAHHUS YCIIEITHON Cpeibl 00yUYeHHsI U co3aHust 3P PeKTHB-
HOTO MH(OPMAIIMOHHO-00Pa30BaTEIBHOTO TPOCTPAHCTBA 3TOW CPEAbI, TPUHITUIIBI
P. 'anbe MOXXKHO KOHKPETU3UPOBATh U YTOUHUTB:

1. Onpeodenenue yeneii 06yyenus. B nanHom ciaydae GopMUpyeTcs YpOBEHb
OXKUJAHUS OT 00yUEHUSI.

2. Paboma ¢ yueOHbiM Mamepuaiom onpeoeireHHo2o 0obema — N0CTYITHOTO
JUIsL OCBOEHUS O0y4JaloUIMMHUCS. YUeOHBI MaTepHal J0JKEeH ObITh MPEICTaBIIEH B
pa3nu4HbIX (hopMarax — TEKCT, rpadudeckre n300paKeHus, ayano, BUICO.

3. Oyenka vlnoNHeHUs U CAMOOYEHKA BbINOIHEHUS.

4. Pazpabomka 0715 00y4aiowuxcst pekomeHoayuu no NpUMeHeHuio JJ1eKmpoH-
HbIU pecypc npu €20 UCNOoNb308aHUMU.

5. Ilpusneuenue snumanus. IIpoexTupyemble yueOHbIE MaTepUAbl JOIKHBI
UMETb MPOOIEMHO-UCCIIEA0BATEIbCKUI XapaKTep.

6. Obpawenue K yice HaKONIeHHbIM 3HAHUAM, YMEHUSIM, KOMNemeHYusm oo-
yuarowuxcs. Y4eOHbIN MaTepual JI0JKeH ObITh OPUEHTUPOBAH Ha (OPMHUPOBAHHE
y y4aIIMXcs CUCTEMHBIX MPEICTaBICHHI, Ha CBA3b 3HAKOMOTO M HEU3BECTHOTO.

7. Ilposepxa 3nanuii. Vicnonb3oBanue NHHOPMALIMOHHBIX TEXHOJIOTUHN MPU
MIPOBEPKE 3HAHUM.

8. Coxpanenue evipabomanmnvix 3nanuu u ymenuil. IlpakTudeckue 3anaHust
JIOJDKHBI OBITh CBSI3aHBI C PEATbHBIME KU3HEHHBIMH CUTYallUsSIMU W HAIPaBJICHHBI-
MU Ha YMEHUE 00y4aroIIuXCcs IPUMEHSTH MOJyYSHHbIE 3HAHUS HA MTPAKTHKE.

9. Obpammnas ces3s. BHyTpeHHssI 00paTHasi CBSI3b — 0€30TMETOYHOE 00CYXK-
JICHHE Ka4eCcTBa OCBOEHUS MarepHralia U HaBbIKOB O0YyYarOIIUXCsl.

[IpumeHsist TOTUKY MeJarorn4eckoro au3aiiHa B ”HPOpMaTUKe, MOXKHO MPe/-
CTaBHTb MOCIIEIOBATEIIEHOCTD Pa3paOdOTKH Y4eOHOTO 3aHSTHS:

1. ITomHOE TIpeAcTaBiICHUE O KOHTEKCTE 00yUeHUs HHPOpPMATHKE.

2. Iloprper yuaierocs.

3. Onpenenennas mOTpeOHOCTH B 00y4YeHUH UHPOPMATHKE.

4. IIpopaboTanHas u JeTanu3upoBaHHas 3a7a4a 00ydyeHus nH(HOPMaTHKeE.

5. Crparerun oOy4yeHus ”HPOpPMaTHKe.

6. Kareropuu 3HaHui 10 HHPOPMATHKE.

7. Coznanue cueHapusi 00ydeHus nHpOpMaTHKe.

8. ITonbop Texnomoruit 00y4ueHus HHPOpPMaTHKE.

9. Tun oOpaTHOI CBSI3U.

10. UncTpyMEHTHI OlleHKH 00y4yeHHs ydaiierocs no uadopmaruke [1; 3; 14].
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[IpuHIUTIBI T€AArOrUYECKOro IM3aifHa MOTYT MCIOJIb30BaThCsl HAa Pa3InYHbIX
YPOBHSIX MPOEKTUPOBAHUS YUeOHOTO MEPOTIPUATHUS — OT OTJAEIBHOIO 3aHATUSA 110
nH(pOpMaTHKe 0 LEION AUCHUUIUIMHBI, KaK OAHUM JU3allHEpPOM, TaK U LEJIOH KO-
MaHO0N pa3pabOTYMKOB Pa3HBIX MPOPUIIEH.

Peanu3oBarh B MoMHON Mepe MPUHLMUIBI IEIArOTHYEeCcKOro qu3aifHa crocoo-
Hbl COBPEMEHHbIE UHTEPAKTUBHbBIE MYJIBTUMEUNHBIE PECYPCHI C YCIOBUEM IPU-
BJICYEHHS 00yYaIOIUXCSl K aKTUBHOMY B3aMMOJICHCTBUIO C HUMU ISl PEIICHUs
Pa3IMYHbIX IPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. OJJHUM U3 BaKHBIX MOMEHTOB SIB-
JISI€TCS TO, UTO B MEJArOTMYeCKOM JM3aiiHe UCIIONIb3YyeTCsl B KaueCTBE AOMOTHEHUI
K TJIaBHOMY Marepuaity MyJIbTUMEIUITHbIe TEXHOJIOTHH U KaK HeoOX0oauMoe Cpe-
CTBO IIPH pa3paboTKe conepKareiabHOi 4acTu 00ydeHus, U KaK MHCTPYMEHT pu-
BJICUEHUS] BHUMaHUS U (OPMUPOBAHMSI MOTHBALIMU MTPOAOIIKATH 00yuenue [2; 13].

[IpyHIMIBI TEAArornyecKoro Qu3aiHa, pacCMOTPEHHBIE BBIIIE, CONEPKATCA
BO MHOTMX TEOPETUUYECKUX MMO/IX0/1aX K €ro MpakTHUYecKkoMy npumeHenuto. Hecmo-
Tpsl HA TO, YTO HA3BaHUs MPUHIIUIIOB MEAATOTUYECKOTO AU3aiiHa y MHOTUX HCClie-
JI0BaTeJIed OTIIMYAOTCS, CYLIECTBYET €IMHOE MHEHHE, YTO UMEHHO 3TU IIPUHLIUIIBI
HEoOXomuMBbI 1715 3 (HEKTUBHOTO M MTPOTYKTHBHOTO OOYUYCHHUS.

[IpuHIIMTIBI TIEJTaTOTUYECKOTO AU3aifHa MOTYT OBITh PEan30BaHbI B JIFOOOM
oOpa3oBarenbHOil cucteme. OHM 0OJIbIIIE OTHOCSTCS K CO3/IaHUIO 00pa30BaTeIbHOM
Cpelibl, YeEM K OITMCAHUIO CIIOCOOO0B MPUOOPETEHUS 3HAHUN U YMEHUH U3 Hee.

OpHako CTOUT OTMETHUTH, YTO CIIPOEKTUPOBATH C IIEPBOTO pa3a HYKHYIO U
METOJMYECKH 3aKOHYCHHYIO CUCTeMY OO0y4deHus nH(OpMaTHKe, Kak 1 JIF0O0TOo Ipy-
TOTO MpeaMeTa, HeBO3MOKHO. Ee Hajjo TecTrpoBath, 1opadaTeiBaTh, COOMpaTh 00-
paTHYIO CBSI3b OT YUCHHUKOB U J0pabaTsiBaTh CHOBA [5; 6; 13].

CornacHO HalMOHAJBHOHN cucTeMe OOy4eHUs, ypOK — 3TO OCHOBHas (popma
OpraHu3aliy y4eOHbIX 3aHATUN. 371ECh CIIOBA «3aHATHE» U «YPOK» SIBISIOTCS B3a-
UMO3aMEHSIEMbIMU, IOATOMY UCIIOJIb30BaHHE CIIOBOCOYETAHUS «y4yeOHOE 3aHATHE
PaBHO3HAUYHO TEPMUHY KYPOK».

CrpykTypa yueOHOro 3aHsATHs 0 HHPopMaTuke OyleT pallMOHaJIbHOH, ecliu
OHa 00ecrnevYnBaeT TPAHCAUCIUILIMHAPHOCTD, METANIPEAMETHOCTD HIIA MEXKIIPE-
METHOCTb TEMBI, BEIOOp Hanbosee 3 (HEeKTUBHBIX TPUEMOB, CPEJICTB U METO/I0B 00-
yuenus [15].

Hcnonb3oBaHue Ha ypokax MH(OPMALMOHHBIX TEXHOJIOTHI CIOCOOHO caMo
o cebde moxaepkarh IPPEKTUBHYIO MOTHBAIINIO YIEOHOTO 3aHATHS 110 HHPOpMa-
tuke. [loaTroMy He moaBepraeTcsi COMHEHUIO, YTO JJIs YCIEIIHOM peaau3aluu Jo-
0011 IKOJILHOM IPOTrpaMMbl yUeOHBIE 3aHATUS CTPOSITCS C MPUMEHEHUEM HH(pOpMa-
LIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH JIJISl CO3/1aHNs MOTUBUPOBAHHBIX YCIIO-
BHI 00yueHus. Mcnonb30BaHUE TEXHOIOTHYECKIUX BOZMOXHOCTEH KOMITBIOTEPOB
1 MHPOPMALMOHHBIX KOMMYHUKAITMOHHBIX TEXHOJOTUH, KOTOpbIE 00ECIEeYHBAIOT
MOMUCK HEOOXOMMMOW MH(POPMAINH, Pa3BUBAET TIO3HABATEIBHBIC 1 KOMMYHHUKATHB-
HbIE CIIOCOOHOCTH Yy4YalllUXcs, a TaKkKe CIIOCOOCTBYET Pa3BUTUIO YMEHHS ObICTPO
NPUHUMATH PEIIEHUs B CIOXKHBIX cuTyanusx. Kpome sroro, mpumenenue uapop-
MalMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B peaJn3alluy IIKOIbHBIX MPOTrpamMm
obecrieunBaeT BHICOKHE TUIHOCTHBIC JOCTHKECHUS yuanuxcs [4; 8].
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KauecTBo y4eOHBIX 3aHATHI C UCIIOJIb30BaHUE UH(DOPMALIMOHHBIX TEXHOIIO-
TUH IPOSIBISAETCA B CIEAYIOIIEM:

— HaJM4ue HOBBIX OpMbI cooOuIeHust nHpopMmauu. MyasruMenuitHass uH-
(dbopMarusi MOXKET BKJIIOYATh HE TOJNBKO TEKCT, HO U rpaduyeckue n300pakeHus,
aHMMAIIUIo, 3BYyK U BHUAeo(pparMeHThl. Bee 310 nepenaercs ¢ momomsio cetu Un-
TEPHET WJIU JAPYTUX TEJIEKOMMYHHUKAIIMOHHBIX CPEJCTB, 3alMCHIBAETCS Ha JII00O0i
HOCHTENb WIIM COXPaHsETCs B 00JIaYHBIX CEPBUCAX;

— MHTEpHET 00ecIeunBaeT JOCTYI K pa3HOOOpa3HOM nHpopManuy;

— oOHOBNeHUE (HOpM YUEOHBIX 3aHSATHIA;

— U3MEHEHHE CTPYKTYPbI Y4eOHOTO 3aHATH 110 HHPOPMATHUKE.

CymiecTByIoOIIMe CTPYKTYPHI YpOKa JOTIONHSIOTCS HHDOPMAITMOHHBIMHI U KOMMY-
HUKAIMOHHBIMH TEXHOJIOTHSIMH, TEM CAMbIM COBEPILICHCTBYS YUCOHYO enuHHMILy [7; 9].

OOydeHue NnpHu TakOM TEXHUYECKOM U MH(POPMAIIMOHHOM olecrieueHun abco-
JIFOTHO U3MEHSETCS. YJalrecs NoiTy4atoT 0ojiee MMPOKHE BOSMOKHOCTH JUIS TIPO-
BEJICHUS UCCJIEI0BATEIbCKON, TOMCKOBOW M CaMOCTOSITEIbHOW paboThl. PaGoTa
C TEXHHMKOM ¥ HOBOW MH(pOpMalMell, BBIXOIAIIECH 32 paMKU HIKOJIBHOTO yueOHHUKa,
BBI3bIBACT Y YyYalMXC MHTEPEC U OPraHMYHO MOAXOAMT JUIS pealln3aluy Leei
y4eOHOU MPOTPaMMBI.

OpxHako caMu 1o cebe TEXHOJIOTUH JJIsl YUSeHUKOB JaJIe€KO HE HOBILECTBO.
Wx momnp3a onpenenseTcs nenpio, 00pa3oM MPUMEHEHUS | ATAlloM y4eOHOTO 3aHs-
THUSl, HA KOTOPOM OHU HCIIOJb3YIOTCA.

JU71s yCHemHo peanusalyi COBPEMEHHOM IIKOIBHOM MPOrpaMMBbl, 0a3upyroLei-
Csl HA KOMIIBIOTEpU3ALMK U IpUBJIeYeHNHU ceTu VIHTepHeT, HE0OX0IMMO HE TOJBKO
COBpPEMEHHOE TEXHUYECKOe 000pYyI0BaHUE, HO U COOTBETCTBYIOIIAS KOMIIETEHTHOCTD
I1€1aroroB.

[Iporece mpoekTrpoBaHKMS ¥ MOATOTOBKH YUEOHBIX 3aHSTHI B YCIOBHSIX OOraToi
uH(pacTpyKTypbl 00pa3zoBaTebHOM cpebl (MHDOPMaIMOHHO-00pa30BaTeNIbHOM CPEIbl)
Tpe/iroNaraeT TIIATENbHY0 MOAT0TOBKY. Co3/1aBasi IPOEKT 3aHSTHI ¢ IPUMEHEHUEM HH-
(hopMaIMoHHO-KOMMYHHKAITMOHHBIX TEXHOJIIOTUH, YIUTENb JOJDKEH MPOAYyMaTh T10-
CJIEZIOBATENBHOCTh TEXHOJOTUUYECKUX OMEpaIuil ¢ yUeTOM MOCTOSIHHON 00paTHOMU
CcBs13U ¢ yueHukamu. C moMoIbso HHPOPMALMOHHBIX TEXHOJIIOTUH YYeHUKH 00y4a-
IOTCSl «IMAJIOTY» C UCTOYHUKOM 3HaHUI, 0TOOPY HYKHOM MH(pOpPMalMK U3 MHOTO-
YHCIIEHHBIX pa3HOOOPa3HBIX HCTOYHUKOB. KpoMe 3Toro, mprMeHeHne TaHHbIX TeX-
HOJIOTHIA 00eCTIeYnBaeT peasn3aliio MPUHIUIIA HATJISTHOCTH Ha YIeOHBIX 3aHATH-
SIX, SIBJISIETCS CPEICTBOM OTPAaOOTKHM MPAKTUYECKUX HAaBBIKOB yuammuxcs [10; 11].

Takum 06pa3om, uccieoBaHus MOKA3aJIM, YTO UCII0JIb30BaHUE HH(POPMAIIMOH-
HO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI Ha Y4eOHBIX 3aHATHAX M0 MH(OpMATHKe OT-
BEYAET MOTPEOHOCTSAM YUEHUKOB, NMPEIOCTABISAA JOCTYI K pa3HOOOpa3HbIM MCTOY-
HUKaM UHQOPMAIIUH U TIO3BOJISS CO3/1aBaTh, XPAHUTH U ITPE3EHTOBATH CBOM 3HAHMUS.

BakxubIM cpencTBOM NMpUMEHEHHUs HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEX-
HOJIOTHI Ha y4eOHBIX 3aHATHAX M0 MH()OpPMATUKE B YCIOBHIX pean3aluu odpa-
30BaTeNbHBIX MPOrpaMM sBisieTcs: MockoBckast anekTpoHHas mkona (MOII) — 06-
JavHas MHTEpHET-TUIaTdopMa, coepskamias Bce He00X0IuMbie 00pa3oBaTeIbHBIC
MaTepuabl.
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[Tnardopma MDOII mo3BoOJAET MOCTPOUTH YUEOHOE 3aHITHE C YyUETOM peIlie-
HUSl OCHOBHBIX 3aJ1a4 IporpaMM oOyuyeHusi, 00oraTuth ero marepuaiom [15].

[Ipu mpoeKkTupoBaHUM y4eOHOTO 3aHATHUS C HCIOIb30BAHUEM I1€1arOTMUECKO-
ro guzariaa B MOII qomKHBI BREIIOJIHATELCS €ro LEJIEBLIE 3a1a4H:

— (hopmupoBaHKE MOCIEIOBATEIBHOCTH MTPEACTABICHUS YI€OHOTO MaTepHaa;

— 1o00p MaTepHala B COOTBETCTBUU C LEISIMU U 3a/lauaMy 00yUYeHMS;

— aHAIIN3 PEe3yIbTaTOB O0yUCHUSI.

3akimouenne. PopMUpoBaHUE MIAHUPOBAHUS yUeOHOTO Marepuasa 1o uH-
(hopmaTrke HaUMHAETCS € pa3padOTKU yueOHOM MporpaMMbl: MPEAMETHOMN yueOHOM
MIPOrpaMMbl ¥ METOAMYECKOM MporpaMmebl. st cOOMIONeH s TPEeeMCTBEHHOCTH yueo-
HOTO Iporecca 00JbIIoe 3HaU€HHEe UMEEeT LIEJIOCTHBIN MoIX0 K pa3paboTke u pe-
anu3anuy y4eOHOU nporpaMmel. Y4eOHas nmporpamMma 1mo nHpopMaTuke odagact
00BeMHBIM 3HaUeHHEM. B ee conmeprkaHuy IPUCYTCTBYET MOAXO0A K 00y4eHHIo U yuele
Kak JIByM Hepa3pbIBHBIM COCTABJISIONINM Y4eOHOM Mporpammbl. Metorueckas mpo-
rpamMMa IpeacTaBisieT co00M MPeAMETHYIO TporpamMmy B IeHCTBUU. Y4yeOHas mpo-
rpamma, pa3pabdoransas B coorBercTBuU ¢ PI'OC, nomKHa yKpeIiaTh CBA3U Me-
TOJWYECKON U MPEIMETHOH NporpaMM. lIpuMeHeHne NpuHIKIIOB NEAarornyecko-
ro Jn3aiiHa MPU3BAaHO CIIOCOOCTBOBATH TOMY, YTO IMPAKTUUYECKHE 3aHATHUS B Ki1acce
(Metonnueckas nmporpaMma) OyAayT SIBISTHCS MPSAMBIM OTPaKEHUEM MPEAMETHOM
MIPOrpaMMbl U He Oy/IyT OrpaHUYMBATHCS MIPENOIABAHUEM OTAEIbHON TUCIUTUTUHEIL.

HenocpencTBeHHO MPOEKTUPOBAHUE OTIEIBHBIX YYEOHBIX 3aHATUH 10 UH-
(dopmaruke ¢ MpUMEHEHHEM HWH(OPMAIMOHHBIX TEXHOJOTMH JOJDKHO OTpakaTh
MIOCJIEI0BATEIbHOCTh TEXHOJIIOTHYECKHUX ornepanuii, (opMbl, CIOCOObI 1 MECTO B
y4eOHOM 3aHATHH 71 oAyl MHPOpMAIK KaK Ha OOJbIION 3KpaH, TaK U HAa UH-
TUBUAYaIbHbIE NIEPCOHAJIbHBIE KOMIBIOTEPHI ydamuxcsa. HemanoBakHoro pere-
HUS TpeOyIOT BOIIPOCHI O TOM, KaK y4uTellb OyIeT YIIPABIATh yUEOHBIM IPOLIECCOM,
KakuM 00pa3zoM OyzeT o0ecreunuBarhes MOCTOSIHHASE O0paTHAs CBSI3b C YUYALMHUCH,
Ha KaKoi ypoBeHb MOJHUMETCS HcciaeoBaTenbeKuil ekt ooyuenus [11; 12].

[IpuHmns! opranu3anuy yueOHoro nporecca, npeioxkeHusle P. I'anbe, Bo-
HE OTPAXKAIOTCS B MPUHIIMIIAX M1€1ar0TMYeCKOro au3aiiHa yueOHoro 3anarus [14]:

— NPUBJICYEHUE BHUMAHUS C UCIIOIb30BAHUEM MYJIBTUMEIUINHBIX BO3MOKHO-
CTEH ISl MOTUBALIMM €S TEIIbHOCTH;

— LeJU 3aHATUSA U (HOPMBI ONPEACISAIOTCS YUallUMHCS — NPEATI0KEHUs Jes-
TEIBHOCTHU, UCXOAIINE OT YUallIUXCsl, MOTYT OKa3aThCsl UX OTBETAMU Ha CBOM XKe
COOCTBEHHBIE BOIIPOCHI, a TAK)KE HA BOTPOCHI, TOCTABJICHHBIE YUUTEIIEM;

— OIIOpa HA 3HaHMS — VISl TNIAHUPOBAHUS UCCIIEN0BATEIBCKON ACSTEIBHOCTH
YUUTENSAM CIIEAYeT YUYUTHIBATh U UCIIOJIB30BaTh paHee MPUOOPETCHHbIC 3HAHUS U
IIPAKTUYECKUE HABBIKM yYaILUXCS;

— Mpe/ICTaBlIeHNE N3yYyaeMoro MaTeprasa — BKIIOYEHHE 3JIEeMEHTOB HHpopMa-
THUKH, Y4€OHbIX 33/1aHH, TO3BOJISIIOLINX YYALTUMCS YIYUIIUTh TOHUMaHHUE MOHATHH,
IIPOAEMOHCTPUPOBATH NPUMEHEHNE KOHKPETHBIX MEKIUCLUIUINHAPHBIX HABBIKOB;

— PYKOBOZICTBO 0Oy4YeHHEM — yueOHbIe 3aaHus, TTOOYKAAIONINE YIaIuXcs K
HCCIIEIOBAHMUIO;
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— MPOBEPKA HOBBIX 3HAHUI HA MPAKTHKE — BO3SMOXKHOCTH JIJISI PA3BUTHS MEXK-
JTUCIUIUTMHAPHBIX MTPAKTUYECKUX HABBIKOB U KQU€CTB JTMYHOCTH YUCHHKA,

— oOparHasi CBsI3b — OJITBEPKICHUE TOTO, YTO MEKIy OCHOBHOU Ueei 1
MEXTUCIIMIUTMHAPHON TeMOM CBSI3U ObLTH YCTaHOBIJICHBI;

— OIICHKA BBITMIOJIHCHUS — YYaIUMCS CJIEIyeT 3HaTh KPUTEPHH, HCIIONb3Yye-
MBI€ JUISI OIICHKH UX yCTIIEBAEMOCTH, pedIeKcus;

— COXpaHCHHE ¥ IPUMEHEHHUE MTOJTyUYCHHBIX 3HAHHI — MPEITIOKEHUS JICSITCIIb-
HOCTH, UCXOJSIINE OT YYAIIUXCs, MOTYT OKa3aThCsl UX OTBETAMHU Ha CBOM ke COO-
CTBEHHBIC BOTIPOCHI, @ TAK)KE HA BOIMPOCHI, IOCTABIICHHBIC YUUTEIICM.

Takum 00pa3oMm, B yCIOBUSAX IPUMEHEHHSI TPUHIIUIIOB MEIarOrH4eCcKOro JIu-
3aifHa ipu pa3paboTKe y4eOHBIX 3aHATUH MO0 UHGOPMATHUKE BBITIOTHSIETCS HE TOJb-
KO OCHOBHAs I1€JIh IEarOrMYeCcKOTo TU3aiftHa, HO ¥ CO3/1aeTCsl MOIIepKKa 00pa3o-
BaTeNbHOM Cpe/bl.
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in the design of informatics lessons

Anton V. Andreev', Natalia A. Usova?

'Russian State Agrarian University — Moscow Timiryazev Agricultural Academy
49 Timiryazevskaya St., Moscow, 127550, Russian Federation
*Moscow City University
29 Sheremetyevskaya St., Moscow, 127521, Russian Federation

Problem and goal. The article deals with different approaches to the use of pedagogical
design for the construction of the educational process, the problem of designing lessons with
the use of pedagogical design. The aim was to identify the features of using the principles of
pedagogical design for the organization of the educational process.

Methodology. The analysis of different approaches to the use of the principles of peda-
gogical design in the school curriculum, in teaching computer science. The analysis of curricula,
manuals, dissertations, conference materials on GEF and the study of scientific literature on
pedagogical design and its application in the educational process.
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Results. The principles of the educational process of Robert Gagne with the use of
pedagogical design are considered. Various approaches to the use of the principles of pedagogical
design in computer science lessons, including multimedia resources, information technologies,
the platform of the Moscow Electronic School, are analyzed.

Conclusion. The study showed that to maintain the continuity of the educational process
is a holistic approach to the development and implementation of training programs in informa-
tics using principles of instructional design, which also contributes to support the educational
learning environment.

Key words: pedagogical design; theory and methodology of teaching informatics;
informatics; information technologies; the project “Moscow Electronic School”
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HayyHas ctaTbs

MoaroToBka MarMcTpoB Negarormieckoro oopasoBaHns
K UHTerpupoBaHHOMY OOy4€HMUIO LUKOJIbHUKOB
MaTtemaTtuke n uHpopmartuke

B.U. Iim30ypr

MockoBCKU FOpOICKON IEJarornuecKuil yHUBEPCUTET
Poccuiickas @edepayus, 129226, Mockesa, 2-ii CenbCckoxo3aicmeentblii npoeso, 4

pob6aema n wenwb. Enxunas mpenmerHas obmacts «Maremarnka U MH(DOpPMATHKAY,
MIPEeIyCMOTPEHHAsl CYIIECTBYIOIMMHU CTAaHAAPTaMU, BieueT HEOOXOAMMOCTb BHEAPEHHs WH-
Terpaluy oOy4eHuUs 3TUM NpeiMeTaM B HadaJbHOM M cpenHell mkosax. [logroroBka k Tako-
My OOYUCHHIO SBISICTCS OJHOM W3 Ieell peatn3aliy MporpaMMbl MAaruCTEPCKOM TIONTOTOBKH
«MaremaTrKa B HaYaIEHOM 00pa30BaHUN.

Mertononorusi. [1oBblIeHNIO0 KauecTBa MOATOTOBKM MAarucTpoB K MHTETPUPOBAHHOMY
OOyYCHHIO MIKOJIEHUKOB MAaTEMaTHKE M MHPOPMATHKE CIIOCOOCTBYET pean3alisi Takux (ak-
TOPOB, KaK 00y4eHHe MaruCTpaHTOB, OCHOBAaHHOE HAa KOMIIETEHLUX, KOTOPbIMU OHH OBJIAAETIN
Ha JTalax uX MPeAIeCcTBYIONIeH TOArOTOBKH (B YaCTHOCTH, B OakajaBpHare); pa3padOTaHHOE
KOMIIIICKCHOE COJep KaHHe MOIYIBHOTO OOy4YCHHS, pealn30BaHHOE B CHUCTEME MPOGUIEHBIX
JCIUILINH, IT03BOJISIONIEE Pealn30BaTh CUCTEMHOCTDh, (DYHIAMEHTAIBHOCTh M WHBAPHAHT-
HOCTB ITOJITOTOBKY MaruCTPaHTOB; TOTOBHOCTh MaruCTPaHTOB K HHTEIPUPOBAHHOMY 00yUe-
HUIO IIKOJEHUKOB MaTeMaTHKe M HH(POPMATHKE, BKITIOUaroIIee B ce0s chopMUPOBAHHBIE KOM-
METEHIMH TI0 OTOOPY COEPIKAHUS O0yUCHHUS M MPUMEHEHUIO 00pa30BaTeIbHBIX ACKTPOHHBIX
PECYpCOB, YUETY Pa3IHIHBIX (PAKTOPOB (B TOM YHCIIE IDTFOCOB M MUHYCOB Hctons3oBanust UKT
B 00pa3oBaTebHOM Iporiecce), (POPMUPOBAHUIO MTPEACTABICHHS O PO HH(OPMATH3AINH 00-
pa3oBaHus B OOIIECTBE, €€ A3bIKE, METO/IaX U CPEACTBAX, a TAKIKE OLEHKH UX KadyecTBa.

Pesynbrarsl. Peanu3oBaHa mpakTHyYecKasl IESTEIbHOCTh MAruCTPaHTOB IO CO3JaHUIO
ANIEKTPOHHBIX KyPCOB Ul OpraHU3aliy OHJIaHH-00y4eHHs, CIPOEKTUPOBaHA CUCTEMA KOMIIbIO-
TEpHBIX 33JaHUM I HHTETPUPOBAHHOTO 00y4EHHs IIKOJIbHUKOB MaTeMaTuke U MH(OpPMaTHKe.

3akaouenue. [1oaroroBka MarucTpoB K MHTETPUPOBAHHOMY OOYHEHHUIO LIKOJIBHUKOB
MaTreMaTHKe ¥ WHPOpPMATHKe 00ECIIeUnBacT X OPHEHTHPOBAHUE B WH(POPMAIIHOHHO-KOMMY-
HUKAIIMOHHBIX TEXHOJOTHAX U MOCIEIyIOIee IPaMOTHOE IPUMEHEHNE UMU 3TUX TEXHOJIOTUI
B UX IPO(eCCHOHATBHOM NEeITEIEHOCTH.

KiroueBbie ciioBa: HUHTCTPUPOBAHHOC 06yqu1/Ie MaTC€MaTUuKC U I/IH(i)OpMaTI/IKe; I/IHq)Op-
MallMOHHBIC TCXHOJIOTHHU; KOMIIbIOTCPHBIC y‘I€6HLIe 3aZlaHus; aJITOPUTMBI pCIHICHUA MaTEMaTH-
YCCKHUX 3aJla4; MaruCTpaHT; IIKOJIbHUK
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IlocranoBka npodJembl. [IpodeccronanbHas nesaTenbHOCTh NEAarora B
COBPEMEHHBIX YCIOBHUSAX TpeOyeT OT Hero roTOBHOCTH K KOMILIEKCHOM peanu3a-
MW BapUATUBHBIX KOMIIOHEHTOB, KOTOPBIC 3aBUCST OT Pa3IUIHBIX (PUIOCOPCKUX,
MICUXOJIOTUYECKUX, METOINYECKUX, TEXHOJOTUYECKUX U MPOUYUX MOIX0I0B. DTOMY
CHOCOOCTBYET MOJArOTOBKAa MaruCTPOB IMEAaroru4eckoro o0pa3oBaHus, MO3BOIS-
I0111asi TIOBBICUTH MPO(eCcCCHOHAIbHBIA YPOBEHb 1€1aroroB, ClIOCOOHBIX OCYIIECT-
BJISITH MPO(ECCUOHATIBHYIO IEATEIbHOCTh B COBPEMEHHBIX YCIOBUAX MH(POpMAIIH-
OHHOTO O0IIeCTBA.

CoBpeMeHHbIe HHTETpallMOHHbIE NPOIECCH] B 00pa30BaHUU MPEACTABISIOT
co00ii (heHOMEH, BO MHOTOM 00yCIIaBIMBAIOIINN OPTaHU3aLUI0 U (PyHKIIMOHUPOBA-
HHUe oOpa3oBaTenbHBIX cucTeM. Cama e HHTerpanus B 00pa3oBaTeIbHOM IpoLec-
C€ BBIMOTHSAET POJIb CUCTEMBI TI€IarOTHYECKUX 3HAHUN, TIOHATHI U IPUHITAIIOB, HA-
NIPaBJIEHHBIX HA CO3/1aHUE MHTErPaIbHBIX 00pa30BaTeNbHBIX NPOCTPaHCTB [12; 15].

MHoroo0pasue CO3JaHHbIX MaruCTEPCKHUX MPOrPaMM MPH YCIOBHU peajn3a-
LMY UX COJEPKaHuUs C TIO3UIMH BbIOOpA TEXHOJIOTHI O0y4YeHHs C yU€TOM WHIUBU-
NyaJdbHO-TICUXOIOTUYECKUX U TMYHOCTHBIX CBOMCTB YYaCTHUKOB 00Pa30BaTEIbHO-
o Ipolecca crnocoOCTBYET Ka4ueCTBEHHOM MoAroToBke yuurtens [3; 4; 13; 14]. Tak,
HaMH CO3/1aHbl IPOrPaMMbl MarMCTEPCKOM MOATOTOBKH «Maremarrnka B Ha4aJabHOM
oOpazoBanuny, « MTabopMaTH3aIys HadansHOTO 0Opa3zoBaHus» U «MHDOpManoH-
Has cpeia JOLIKOJIbHUKA U MIIJIIIETO MIKOJIbHKUKa». B yacTHOCTH, OCyIlleCTBICHUE
KOMIUIEKCHOM OJrOTOBKHU PEAJIN3yETC HAMU B pAMKaX MaruCTEpPCKOM MporpaMmsbl
«Maremarrka B HauaJIbHOM 00OPa30BaAHUN.

Enunas npeamernas obnacts «Maremaruka u ”HPOpMaTHKay», IPETyCMOTPEH-
Has CyIIECTBYIOLIUMU CTaHIapTaMH, BJIeUeT HeOOXOAUMOCTh BHEJPEHUS HHTETpa-
MK OOyYEeHHs STUM MpEAMETaM B HauaJdbHOU U cpemHeid mkonax. [lonrotoBka k
TaKOMy OOYUYEHHUIO SIBIIIETCA OAHOM U3 LeNel peaau3aluu MporpaMMbl Marucrep-
CKOM MOATrOTOBKU «Maremaruka B Ha4allbHOM 00pa30BaHUI.

Ha mam B3m1s1 [8], B HauanbHOM 00pa30BaHUM HAa3BaHHASI MHTETPAIHS [IeJe-
cooOpazna. OTMETUM, YTO, C OTHOU CTOPOHBI, BJIaJICHHE OA30BBIMU MMOHATHSIMHU Ha-
YaJIbHOTO Kypca HHPOPMATUKHU HEOOXOAUMO U1 POPMUPOBAHUS METAIPEIMETHBIX
y4€OHBIX JEeHCTBUN MIIAJIIETO HIKOJIBHUKA, C IPYTON CTOPOHBI — MaTeMaTU3alus
Kypca MH()OPMATHKK pacCHIUpsIET TPAHUIIBI €ro BoCTpusITHSI. KoMIIeKCHBIN Mpo-
1[eCcC MHTErpaluu HH(OOPMATHKU U MATEMATHUKH PEaTU3yeTCs «... PU MPUBICYECHUH
TMCTAHIIMOHHBIX ()OPM 00yUEHHUSI; UCTIOIb30BAaHUU MTPOEKTHBIX METOJIOB O0yUEHUS;
MIPOBEJICHUH MHTETPUPOBAHHBIX YPOKOB, B X0JI€ KOTOPBIX OCYyIIEeCTBIsAETCSA (HOpMU-
pOBaHME METANPEIMETHBIX YUeOHBIX IEHCTBUI Ha Oa3e MHpOopMATU3ANK YUeOHO-
Io Mpoliecca; aIropUuTMU3ALNN MBICIUTEIBHOM €S TEIbHOCTH; TIOCTPOEHUH U aHa-
nu3e NHPOPMAIIMOHHBIX MOZIeNIeH 3a/1a4; OpraHU3allii CAMOKOHTPOJIS, KOHTPOJIS 1
OIIEHKH KOMIIETEeHTHOCTEH MJyiajiiero mkoibHukay [4. C. 28].

MeTtoanb! uccienoBanusi. PazpaboranHpie HaMu MPOrpPaMMbl MAarMCTEPCKOM
MOJITOTOBKH TPEIONAratoT, YTO O0yUYeHHEe MaruCTpOB OCHOBAHO Ha KOMITETEHIIMSAX,
KOTOPBIMM OHHU OBJIQJICNIA HAa 3Talax UX NpeaIIeCTBYONIEH NOArOTOBKH, B YACTHO-
cTH B Oakanaspuare. C 11€JpI0 IPEEMCTBEHHOCTH 00y4€HHUs Ha CTyNeHsIX Oakaias-
puara u MarucTparypbl ObLIO pa3padoTaHO KOMILJIEKCHOE COiepKaHNe MOTYTHbHOTO
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00y4eHHMs, TTO3BOJISAIOIIEE Pean30BaTh CUCTEMHOCTh, (YHAAMEHTAILHOCTh U MHBA-
PUAHTHOCTH TIOATOTOBKM MAaruCTPAHTOB, PEaJN30BAHHOE B CHCTEME MPOMUIBHBIX
TUACTIUTIUTAH [4].

OcBoenrie MPOPUIBHBIX TUCHUIUIMH MarkCTPaHTaMH OCYIIECTBIISIETCS C IIENbI0
WCCJICIOBAHUS U OBIIAJCHUS UMU METOUKAMH U TEXHOJOTUSIMU OOYUCHHSI Hadallb-
HBbIM KypcaM MaTeMaTUKH U MH(OPMATHKU, UHTETPUPOBAHHOTO 00yUEHUs IIKOJIb-
HUKOB MH(OpMATUKEe U JPYTUM IpeIMeTaM HadalbHOro 0Opa3oBaHUs, paboTe ¢
uHpopMmarueil. B yacTHOCTH, NP peanu3anuy MOATOTOBKH MEIaroroB K MHTE-
IPUPOBAHHOMY OOYUYEHUIO IIKOJIbHUKOB MaTeMaTuke U HHPOpMaTUKe HEOOXOIUMO
0co0oe BHUMaHHUE 00paTUTh HA UX TOTOBHOCThH K OTOOpPY coaepKaHus O0y4eHUs U
MPUMEHEHHIO 00Pa30BaTEIbHBIX 3JEKTPOHHBIX PECYPCOB, YUETY Pa3IHyHBIX (hak-
TOPOB, B TOM YHCJIE TUIIOCOB U MUHYcOB Hcrnonib3oBanus UKT B o6pa3oBarenbHOM
nporuecce, GopMUPOBAHUIO IPEACTABICHUS O POIU HH(OpMaTH3AIUN 00pa30BaAHHUS
B 0011I€CTBE, €€ SA3BIKE, METO/IaX U CPEACTBAX, a TAKXKE OLICHKU uX KadecTna [1; 11].

Pesyabrarsl u o6cy:xnenue. K Hanbosnee sipkuM mpuMepam HHTETPAIMOH-
HOTO coJiepKaHus 00yueHus: MaTeMaTUKe 1 HHPOPMATHUKE B HAUaJIbHOU U CpeaHEei
LIKOJIAX OTHOCSITCSI METANPEIMETHBIE ITOHATHS YMCIIa, MHOYKECTBA U aJITOPUTMA.

MpICTUTENBbHON NeSTeNbHOCTH HIKOJIBHUKOB CIIOCOOCTBYET MHTErpalvs Ma-
TEMaTUKH U HHPOPMATUKU KaK B HAUaJIbHOU, TaK U B CPEIHEN LIKOIAX, YTO MOBHI-
maet 3PEKTUBHOCTh BOCTIPUATHS UMHU YCIIOBHH Pa3iIMYHBIX 33/a4: TEKCTOBBIX,
apu(MeTUYECKUX, JOTUIECKUX, C TEOMETPUUECKUM CIOKETOM, a TaKKe pe3yJbTa-
TUBHOCTb UX pelieHuid. K TakoBbIM, HaIpuUMep, OTHOCATCS 3aJ]auid CUCTEMbI 3aja-
HUI HHTETPUPOBAHHOTO 00y4YeHUs, CHOPMYITUPOBAHHBIE H PEIIacMble CPEICTBAMU
rpaduueckoro pegaktopa Paint, a5 akTyanu3zauu 3HaHUN IIKOJILHUKOB MO (op-
MUPOBAHUIO MOHATUH [5—7], B 4aCTHOCTH, FTEOMETPUUYECKUX, OHITHI JJOMaHOU U
MHOT'OYTOJIbHUKA [2]; 3a7ja4M, HapaBJIeHHbIE HA YCBOEHUE 3HAKOBO-CUMBOJIBHOTO
sI3bIKA, MPUMEHSEMOT0 P MOCTPOEHUU Mojienel [9].

[IpuMeHeHre KOMITBIOTEPHBIX MAKETOB IS BHITIOTHEHUS 1a00paTOPHBIX 3a-
naHui [6; 13] mpencTaBIeHHON CHUCTEMBI CIIOCOOCTBYET Pa3BUTHIO HAIJISTHO-00-
Pa3HOTO MBIIICHUS IIKOJIBHUKA U MOBBIMIAET d3PPEKTUBHOCTH YCBOSHUS UM 0a30-
BBIX MMOHITHI MaTeMAaTUKHA U UHPOPMATUKH.

B pazpabGoranHoli crnennaibHOM aBTOPCKOM cHCTEME 3aJaHuil ocoboe me-
CTO OTBOJUTCS 3aJlauaM Ha YCBOEHHUE 0a30BBIX METANpPeIMETHBIX MOHITHIA Ynca,
MHOKECTBA U aJTOPUTMA, JIEKAIIUX B OCHOBE MHTETPAIlMH O0y4YEeHUSI MaTeMaTuke
u uapopmatuke [8]. [Ipu 3TOM B cuCTeMe y4TE€HO, YTO MOHATHE ajroputMa [9],
C OJTHOW CTOPOHBI, MPEACTABISET COOON CTPOroe ONMMCAHUE MOCIIEA0BATEIbHOCTH
JEUCTBHMN, UCTIOJTHEHUE KOTOPOU NPUBOAUT K LIEJIM 32 KOHEYHOE YHUCJIO 11aros,
C IPyTOil CTOPOHBI — O0JIaJIaeT PSIIOM CBOMCTB: AUCKPETHOCTH, AETEPMHUHUPOBAH-
HOCTb, PE3YJIBTaTUBHOCTh, KOHEYHOCTbh, YHUBEPCAIBHOCTh. FIMEHHO 3TH cBOICTBa
JIe)KaT B OCHOBE OOYYEHHs MIKOJBHUKOB paboTe ¢ OJOK-CXeMaMH U JICUCTBHSIM C
Ucnonautensamu «Kanbkymnstopy, «Ky3neunk», «Hepenamika» u «Po6oT».

[IpuBeneM HEKOTOpPHIE MPUMEPHI 3aJaHUM JJI1 HHTETPUPOBAHHOTO O0yUe-
HUSl MaTeMaTuKe U HMHPOPMATUKE C MCIIOIb30BaHUEM BBIIICHA3BaHHBIX Mcrmoi-
HUTEJEH.
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B ocHoBy 3aanuii monokeHa TpakToBka McromHuTens kKak HEKOero 00beKTa co
cTporo onpeaeneHHbM Habopom komanr — CKU (cucrtema komaHa UCTIOTHUTENS),
TaK)Ke y4alluMCs MPEAIokKeHbl OCHOBHbIE TEPMUHBI U ycnoBus. Jlanee mpenana-
raroTCs 3a/1aHusl C PEHICHUSMHU U OTBETAMH JJISi CAMOCTOATENbHOM padboTsl. Himke
npuBezieM (parMeHT ONMKUCHIBAEMOM CIIPOCKTUPOBAHHOM cUCTEMBI 3a1anuii [10].

B 3aganusix 1-3 geiicrByer Mcnonnurens «Kanbkynsatop» — HEKHi anmapar
C DKpPaHOM M JIByMs KHOINKaMu. HaxkaTue 3TMX KHOMOK COOTBETCTBYET BBHIIIOJIHE-
HUIO KaXKI0U U3 ABYX KOMaH]I, KOTOpbIE YKa3aHbl B 3a/IaHUSX.

3aoanue 1. Vicnonnutens «KanbKynsaTop» — 3TO HEKUI anmapar ¢ 3KpaHoM U
JBYMs1 KHOIIKaMu. HakaThe 3TuX KHOIIOK COOTBETCTBYET CJIEAYIOLUIMM KOMaH1aM:

1 — BBIYECTh OIMH: TEKYIllee YHCIO YMEHbIaeTcs Ha 1;

2 — yMHOUTB Ha TPU: TEKYILEE YNCIIO YBEINYUBAETCS B TPU pasa.

3anuuInTe nopsioK Haxkatus KHOMOK VcnoiaHuTens AJis MmojydyeHus 4ucia
(-10), ecsin Ha 3KpaHe M3HAYAIBHO ITOKA3aHO YKCio 1, copeprkamuil He Oosee
5 mraroB, yKa3bIBasi JIMIIb HOMEPA KHOMOK.

3aoanue 2. Vicnonuurens «KanbKymnsTop» — 3T0 HEKUH arnrapar ¢ 3KpaHOM U
NBYMsi KHOITKaMu. HaskaTue STuX KHOIOK COOTBETCTBYET CIAEAYIOUIMM KOMaH 1aM:

1 — mpubaBuTh 1: TeKyIIee YnCIIO yBEINIUBAETCS Ha |

2 — YMHOXUTH Ha (—2): TEKyIlee YUCI0 yMHOXKAETCs Ha (—2).

B kaxaom 13 cienyrommx ciiyyaeB 3aluIInTe MOPsII0K HakaThs KHOIOK V-
MIOJTHUTEJIA, COJepKaIIMii He Oosiee 5 1aroB, yKa3blBas JIMILIb HOMEpa KHOTIOK.

Ecnu Takux anropuTMoB 6oiee OHOTO, TO 3aUIIUTE JII000H U3 HUX.

A) monmyunth u3 yrcia 8 yncio (—80);

b) nonyuuts u3 uncna (—6) unciuo 44;

B) nmonyuuts u3 uncna 100 uucio (—798).

3aoanue 3. Vicnonnurens «KanbKymnsTop» — 3T0 HEKUH anmnapar ¢ 3KpaHOM U
NBYMsl KHOITKaMu. HakaTue STuX KHOIOK COOTBETCTBYET CIAEAYIOUIMM KOMaH 1aM:

1 — ymHOXkuTh Ha 10: Tekyiee yncio yBenuunpaercs B 10 pas;

2 — BO3BECTH B KBaJIpaT: TEKyIIee YUCIO BO3BOJUTCS B KBaparT.

B kaxxaom 13 cienyrommx ciiyyaeB 3aluIlInTe MOPsI0K HakaThsl KHOIOK V-
MIOJTHUTEJISA, COJep KaIlIuii He Oosee 4 aroB, yKa3blBas JIMILIb HOMEpa KHOTIOK.

Ecnu Takux anropuTMoB 6osiee OHOTO, TO 3aUIINTE JII000H U3 HUX.

A) monmyunth u3 yrcia 2 yucio 40 000;

b) nonyuuts u3 uncna 3 uuciuo §100;

B) monyuuts u3 uncna 6 yucno 36 000.

B 3apanusx 4-6 neiictByer Ucnonnutens «Ky3Heuuky, sKUBYIIMNA Ha KOOP-
JMHATHOM MPSIMOM, MO KOTOPOM OH YMEET MepeMeliaThCcsi — MPhIraTh B MOJIOKHU-
TEJIbHOM U OTPULATEILHOM HalpaBICHMSX Ha 3aJaHHOE yucio maros. Ero nepe-
MEIIEHHS] COOTBETCTBYIOT BBHIIIOJHEHHIO CICAYIOIIUX BYX KOMaH/I:

1 — Boepen x: OAHOKPATHBIN IPHDKOK M3 TEKYIIEH TOYKU Ha X 11aroB B I10JIO0-
KHUTEJILHOM HaIpaBlICHUMY;

2 —Hazajz y: OIHOKPATHBIN MIPBIKOK U3 TEKYIEH TOUKU Ha y I11aroB B OTpHIIA-
TEJIHHOM HalpaBICHUU.

UYucna x 1 y HA30BEM JJIMHON NPBIKKA, KOHKPETHBIE X 3HAYEHUS YKaXKEM
HEMOCPEJCTBEHHO B 3aJJaHHSIX.
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3aoanue 4. Ucnonuurenb «Ky3HeUnK» KMBET Ha KOOPJIUHATHOU MPSIMOM U
yYMEET BBITIOIHATH JIB€ KOMaH/IbI:
1 — Boepen 4;
2 —nazan 3.
IlepeBectu Ky3neunka u3 touku 12 B Touxy 412.
3aoanue 5. Ins Ucnonuurens «Ky3Heunk», KOTOPBINA )KUBET HA KOOpAUHAT-
HOM IPSIMOM U yMEET BBIIOJIHATH JIBE KOMAaH/IbIL:
1 — Bnepen 4;
2 —mHazazg 3;
3aJlaH aJroOpUTM:
HII 23 pa3
Bnepen 4
Hazan 3
KII
Hazan 3.
Bribepere nepexo, KOTOpPbIif COOTBETCTBYET MPUBEICHHOMY aJITOPUTMY:
A) u3 56 B 86;
b) uz (-916) B (—896);
B)uz 5B213;
N u3z 176 B 158.
3aoanue 6. J1na Vicnonnurens «Ky3Heunk», KOTOPbI )KMBET HAa KOOPJAUHAT-
HOM MPSIMOM U YMEET BBITOJIHATD JIBE KOMaH/IbI:
1 — Boepen 4;
2 —Hazaz 3;
YKa)KUTE KOJIMYECTBO PA3JINYHBIX TOUEK, B KOTOPBIX MOXET OKa3zaThcsi Ky3Heuuk,
BBINOJIHUB JIMHEHHBIN aJITOPUTM ISl HAa4aIbHOU TOUKH (—56), COCTOALINM POBHO
n3 6 KOMaHI.
B 3apanusx 7-10 nelictyer Mcnonuurens «Yepenaiika», KOTOPbIN KUBET
Ha KOOP/IMHATHOM MJIOCKOCTH U MEPEMEIIAETCS 10 HEW COITACHO CIEIYIOIIUM JIBYM
KOMaHJ1aM:
1 — Bnepen m (rae m — uenoe uncio): McnonHurens fenaeT m 1M1aroB BIepet;
2 — BpaBo 7 (rae 1 — 1enoe 4ucio): McnoaHurens moBopaunBaeTcs Ha 1 rpa-
JyCOB TI0 YaCOBOH CTPEIJIKE.
3aoanue 7. Kakas ¢urypa nosBuTcs Ha SKpaHe Mmociie BelnonHeHus Kcemon-
HuTesneM «Yepenamnikay yka3aHHOTO ajaropurma’?
[ToBTOpuTs 4 [BpaBo 72 Buepex 60]:
A) xBajpar;
b) npaBuIIbHBIN NSATUYTOJIBHUK;
B) nezamkHyTas gomaHas;
I') mpaBUIBHBIN TPEYTOIBHUK.
3aoanue 8. Kakas purypa mossBUTCS Ha SKpaHe Mocje BbIoHeHus Vcrmon-
HuteneM «Yepermnanikay yKa3aHHOTO anropurma?
ITosroputs 7 [Brpaso 40 Bnepen 60 Brpaso 50]:
A) xBazpar;
b) npaBuIIbHBIN NSATUYTOJIBHUK;
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B) He3zamkHyTas 1oMaHas;

I') mpaBMIIBHBIN LIECTUYTOIBHUK.

3aoanue 9. Onpenenure, 10 OKOHUYAHUU KaKOTO U3 MPEAJIOKEHHBIX allTOPUT-
MoB Mcnonaurens «Yepenaiikay HapucyeT Ha 3KpaHe NMPaBUIbHBIN TPEYTOJbHUK.

A) IlosropuTs 3 [Bnpaso 60 Bnepen 60];

b) ITosroputs 5 [Bnepen 120 Brpaso 72];

B) IToBroputs 2 [BripaBo 120 Bnepen 70];

I') IToeroputs 5 [Brpaso 20 Bnepen 54 sapaso 100].

3aoanue 10. Jlan anroputm:

[TosropuTts 20 [Briepen 80 Bopaso a.

3anuimre B OTBETE YMCIIO0, 0003HAYCHHOE OYKBOH ¢ B aTOPUTME, YTOOBI B pe-
3ynbTaTe ero BuinonHeHus Mcnonaurens «Yepenaiika» HapucoBall Ha SKpaHe rpa-
BUJIbHBIM BOCBMHUYTOJIbHUK.

3aoanue 11. Vctionnutensd «KaabKyasTOp» — 3TO HEKHI anmapar ¢ 3KpaHOM
U IByMsl KHONKaMu. Ha)kaTue 3TUX KHOIIOK COOTBETCTBYET CJIEYIOIIUM KOMaH/1aM:

1 — mpubaBb OIMH: TEKYIllee YNCIIO YBEINYUBAETCS Ha 1

2 — yMHOXUTB Ha JIBa: TEKYILl€€ YUCIIO YBEJINYUBACTCS B JIBa pasa.

CKoJIbKO CYLIECTBYET pa3inuyHbIX nporpamm it Mcnomnurens «Kambkyss-
TOp», Mpeodpazyromux 4uciao 3 B yuciao 17?

3akirouenne. B Hamell nmpakTuke o0y4eHUss MarucTpaHTOB YCIIEIIHO HC-
MOJIb3YEeTCsl cUcTeMa JAUCTaHIMOHHOro oOyueHus Moodle. C ee nmomoripio HaMu
Y HAIIMMM yYEHUKAMM CO3JaHbl 3JEKTPOHHBIE KypChl JJIsi OpraHU3allMi OHJIAH-
o0y4eHUs1, MOAYJIbHbIE JUCTAaHLIMOHHBIE KypChl, COAepKallle 3a/laHus, pa3doop ux
pemieHui 1 oTBeThl. Pa3zpaboTanbl aneKTpoHHBIE paboune TeTpaau, (rien-mMoaenn
U (uen-TpeHaxepsl, TECThI ISl CAMOKOHTPOJISI 3HAHUM IIKOJIbHUKAMHU U IS MX
KOHTPOJISl yUUTeIsIMU. Bee 3T0 CyIeCTBEHHO MOBBIIIAET HHTEHCUBHOCTH O0YUYEHHUS
IIKOJIbHUKOB.

B mpouecce nmoaroToBKM MarucTpoB peanau3oBaHa UX NpPaKTHUECKas Jes-
TEJIBHOCTBH 110 CO3/IaHUIO 3JIEKTPOHHBIX KYPCOB JIJI HHTETPUPOBAHHOTO 00yUEHHUS
IIKOJILHUKOB MaTeMaTHKe U MH(opMaTrke, B TOM Yuciie B oHnaiiH-(popmare. Takoe
o0y4eHne, OCHOBAaHHOE Ha MPUMEHEHUH CIEHUATBHON CHCTEMBI KOMITBIOTEPHBIX
3a/laHul, yBeaInuuBaeT 3((eKT ycBOEeHUsIM 0a30BbIX MOHATUN MPEIMETHON 00a-
cTu «MateMaTuka u HH(popMaTukay.

TOTOBHOCTH CTYIEHTOB MarucTparypbl K MHTErPAllMH OOyYEHUS ydalluxcs
MaTeMaTuke U HHPOPMATHKE CIIOCOOCTBYET UX OPUEHTUPOBAHUIO B BO3MOXKHOCTSIX
UCIOJIb30BaHUsI HHPOPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOIOTUHN € MOCIEIyI0-
MM TPAMOTHBIM PUMEHEHHUEM STHX TEXHOJOTHH B MX MPO(eCCHOHATBHON aes-
TEJIBHOCTH.
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Research article

The training of masters of pedagogical education
to the integrated teaching of the schoolchildren
in mathematics and computer science

Vita L. Glizburg

Moscow City Pedagogical University
4 2-y Selskohoziajstvenny proezd, Moscow, 129226, Russian Federation

Problem and goal. The single subject area “Mathematics and Computer Science”, pro-
vided by existing standards, implies the need to introduce the integration of teaching these
subjects in primary and secondary schools; the training for such teaching is one of the goals of
the implementation of the master’s program “Mathematics in Primary Education”.

Methodology. The implementation of the following factors improves the quality of train-
ing of the masters to the integrated teaching of the schoolchildren in mathematics and computer
science: the training of the masters is based on the competencies that they assimilated in the
stages of their previous training, in particular in undergraduate studies; the developed integrated
content of the modular training, implemented in the system of specialized disciplines, allows
to implement the systematic, fundamental and invariance training of the masters; the readiness
of the masters to the integrated teaching the schoolchildren in mathematics and computer science
includes the formed competencies in the selection of teaching content and the use of educational
electronic resources; taking into account various factors of using information and communication
technologies in the educational process, forming an idea of the role of informatization of educa-
tion in society, its language, methods and means, and their quality control.

Results. The practical activities of masters in creating the electronic courses for orga-
nizing online-learning were implemented, a system of computer tasks was created for the inte-
grated teaching of the schoolchildren in mathematics and computer science.

Conclusion. The training of masters to the integrated teaching of the schoolchildren in
mathematics and computer science ensures their orientation in information and communication
technologies and subsequent competent use of these technologies in their professional activities.

Key words: integrated training in mathematics and computer science; information technolo-
gy; computer training tasks; algorithms for solving mathematical problems; undergraduate; student
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Development of ICT competence among students
when teaching inverse problems for differential equations
with the use of computer technology

Viktor S. Kornilov

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

Problem and goal. The great need to apply the theory of inverse problems for differential
equations (IP) in the research of applied problems is explained by the fact that it is possible to
effectively study hard-to-reach or inaccessible objects and processes, to identify, for example,
the location of objects, determine their shape, etc. In addition, it is possible to identify cause-
and-effect relationships of processes and phenomena (see, for example, [5; 6; 8; 11; 14; 17; 19]).
It became possible, in many respects, thanks to modern computer technologies which allow to
investigate various mathematical models of inverse problems, realize modern computational
algorithms of the numerical solution of inverse problems for differential equations, carry out
three-dimensional visualization of their decisions and control of accuracy of calculations.

This circumstance explains the widespread introduction of modern computer technologies
in the process of teaching students of IP educational institutions of physics and mathematics
(see, for example, [2; 5; 6; 8; 10-14; 17; 19; 20]). In the process of teaching, goals are set to en-
sure that students form a system of fundamental knowledge in the field of theory and practice of
inverse problems, applied and computational mathematics, acquire the skills to choose and ap-
ply computer technology to find solutions to inverse problems, develop their ICT competence.

Methodology. The development of ICT competence among students of universities of
physical and mathematical areas of training, as a result of learning IP, is ensured by how suc-
cessfully the conditions will be implemented in practice, including: 1) involvement of specia-
lists in the field of inverse problems for differential equations with experience in the use of
computer technology in the study of inverse problems; 2) conducting lectures and practical
classes using multimedia and computer technologies; 3) implementation of didactic principles
of teaching inverse problems for differential equations using computer technologies; 4) attrac-
tion of students to performance of semester tasks, course and final qualifying works on inverse
problems for differential equations with use of computer technologies.

Results. In practical classes, students acquire the skills to apply modern computer tech-
nology in the study of IP. Students gain experience in analyzing new information about the
studied physical processes and phenomena using computer technology. Students form know-
ledge about the role of computer technology in mobile research of mathematical models of
inverse problems for differential equations, demonstrating ICT competence.

© Kornilov V.S., 2019
This work is licensed under a Creative Commons Attribution 4.0 International License
BY https://creativecommons.org/licenses/by/4.0/

328 EDUCATIONAL ELECTRONIC PUBLICATIONS AND RESOURCES



Kopuunos B.C. Becmnux PV/{H. Cepus: Hngopmamuzayus ob6pasosanus. 2019. T. 16. Ne 4. C. 328-337

Conclusion. Developed in the process of teaching inverse problems for differential
equations using computer technologies, ICT competence will obviously allow students in their
future professional activities to effectively apply a variety of computer technologies in the study
of mathematical models of inverse problems.

Key words: learning inverse problems for differential equations; informatization of
learning; ICT competence; computer technology; student

Problem statement. Computer technologies are widely used in modern applied
mathematics, the methods of which allow to study complex processes and phenomena
of different nature, and to use the acquired knowledge in practical activities. The use
of computer modeling as one of the modern information technologies in the develop-
ment of the theory and practice of mathematical models research currently plays an
important role. It is possible to identify certain properties of the mathematical model;
make appropriate conclusions about the properties of the studied processes and phe-
nomena, which can then be justified, and in the future can serve as a foundation for
theoretical research. There is an opportunity to accumulate the results obtained in the
study of some applied problems, and then effectively apply them to solving problems
in different areas of economics, industry, agriculture, natural sciences, humanities
and social sciences. Computer simulation is indispensable in cases where a physical
experiment is impossible because it is either forbidden, dangerous, or impracticable,
or the object under study exists in a single instance.

In this regard, the curricula of higher educational institutions contain such
disciplines as “Computer modeling”, “Information technology in mathematics”,
“Informatization of education” and other disciplines. The development of such dis-
ciplines allows students to understand the methodology of modeling in the know-
ledge of the world; form students understanding of the role of computer technolo-
gy in solving applied problems; provide students with ample opportunities for un-
derstanding the connection of applied mathematics with natural, humanitarian and
social sciences (see, for example, [1; 2; §8; 10; 14; 20]).

Currently, the university system of training specialists in applied mathematics
is experiencing a contradiction, on the one hand, between the need for students to
develop a large amount of fundamental scientific knowledge, allowing them after
graduation, working in scientific institutions, to successfully solve a variety of com-
plex mathematical problems in the implementation of applied research in practice
and, on the other hand, the limited time allotted for the development of such funda-
mental scientific knowledge.

This has much to do with teaching inverse problems for differential equations,
which constitute one of the directions of modern applied mathematics. One of the
ways to overcome this contradiction is the use of modern multimedia and computer
technologies in the process of teaching students inverse problems for differential
equations. The use, together with the fundamental principles of classical education,
of modern multimedia and computer technologies allows us to qualitatively change
the approaches and methods of teaching inverse problems for differential equations.
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The teacher is given the opportunity to use a demonstration method of teaching
at lectures: on interactive whiteboards, it is possible to quickly demonstrate analyti-
cal and approximate solutions of applied mathematical problems, two-dimensional
and three-dimensional graphs of their solutions, tables, drawings, etc.

The use of multimedia and computer technologies allows to implement various
forms and methods of teaching inverse problems, in which the cognitive activity
of students is activated. Among the forms of teaching students inverse problems
for differential equations, laboratory classes are used as a type of training session.
The inclusion in the learning process, in addition to lectures and seminars, such
a form of training organization as laboratory classes with the use of modern com-
puter technologies allows to achieve a high level of knowledge assimilation, mas-
tering the necessary applied mathematical apparatus by activating the educational
and cognitive activity of students and makes it advisable to use this form of training
organization.

Methods of research. Under ICT competence, specialists understand a com-
plex concept that characterizes the way of human life in the modern information
society and includes targeted effective use of information and telecommunication
technologies in their professional and daily activities. The concept of ICT compe-
tence is used by many specialists in the works devoted to informatization of edu-
cation. The methodical aspects of ICT competence development are devoted to
the works of such authors as T.A. Boronenko, N.V. Buzhinskaya, V.F. Burmakina,
V.V. Grinshkun, E.V. Danilchuk, S.A. Zaitseva, V.R. Imakaev, S.S. Kartseva,
T.G. Kiseleva, A.A. Kuznetsov, M.P. Lapchik, I.Yu. Lepeshinsky, O.N. Noviko-
va, V.N. Podkovyrova, M.I. Ragulin, L.B. Senkevich, S.R. Udalov, S.A. Fadeev,
G.A. Fedorova, V.S. Fedotova, E.K. Henner, E.V. Chernobay and others (see,
for example, [3; 4; 7; 9; 15-18]).

The content of teaching inverse problems for differential equations includes
conceptual and mathematical apparatus from various mathematical disciplines, methods
of mathematical modeling, research methods of mathematical models themselves,
qualitative analysis of solutions, etc. Inverse problems for differential equations are
usually nonlinear mathematical problems, since usually unknown coefficients, the right
parts of the differential equation and the solution of the differential equation itself
are determined simultaneously. In most cases, the solution of the corresponding direct
problem can be represented only in the form of an integral equation or an integro-
differential equation. It is worth noting that in some cases there are statements of
inverse problems, the solutions of which, despite their nonlinearity, can be obtained
in the form of formulas.

The scheme of investigation of inverse problems for differential equations
includes two stages. At the first stage, the solution of the direct problem is constructed
and its properties are investigated under the assumption that the desired functions
are known and belong to specific functional spaces. In the second stage, the inverse
problem itself is investigated. Using the constructed equation of the direct problem,
the corresponding system of equations of the inverse problem is consistently con-
structed. Then we prove theorems on existence, uniqueness and conditional stability
of an inverse problem, where the matching conditions data of the inverse problem.
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The purpose of the study of the inverse problem for differential equations is
a constructive construction of its solution. In the process of studying the inverse
problem, mathematical difficulties are overcome, such as the construction of a so-
lution of a direct problem, which has a complex form; analysis of the properties
of the constructed solution of a direct problem; differentiation and integration of
cumbersome mathematical expressions, including integral equations, the use of ap-
proximate methods of solution, etc. It takes a lot of time, there is a possibility to
make a mistake in the calculations, which can lead to incorrect results and errone-
ous conclusions. Students face similar difficulties in solving inverse problems for
differential equations.

Currently, computer mathematics systems such as Maple, Mathematica, Mat-
lab, MathCad and others are used in the educational process of higher education
institutions. One of the advantages of computer mathematics systems is that it is
possible to study complex mathematical problems. The teacher is given the oppor-
tunity to use a visual demonstration method of teaching: on the computer screen,
you can quickly demonstrate analytical and approximate solutions of mathematical
problems, two-dimensional and three-dimensional graphs of their solutions, tables,
drawings, etc. Students get rid of routine work associated with cumbersome mathe-
matical calculations and transformations; gain confidence in symbolic calculations
and practical skills of mathematical reasoning and analysis of the results; get the
opportunity to independently and quickly solve a variety of mathematical problems.

Students without the teacher in the consistent implementation of the relevant
commands can quickly find analytic and approximate solutions of direct problems
for some ordinary differential equations and partial differential equations, which
will later be used to select additional information about the solution of the direct
problem, building a system of integral equations of the inverse problem. Students
can apply methods for solving differential or integral equations, build graphs of
complex functions and surfaces, with which, for example, solutions of direct and
inverse problems are evaluated, which greatly facilitates their analysis. Students
can find solutions to various integral and integro-differential equations; thus get rid
of complex routine mathematical transformations; get rid of the fear of making
a mistake in the process of solving the inverse problem, etc.

The use of computer mathematics systems for the implementation of compu-
tational algorithms for solving inverse problems for differential equations allows
students to visualize the computational algorithm for solving the corresponding inverse
problem, analyze it, quickly obtain new results of numerical calculations when data
changes and visualize them graphically. As a result of the use of computer technol-
ogy, students gain experience and skills to explore mobile applied mathematical
problems, which allows to assess and identify the possibilities of computer techno-
logy in solving a variety of mathematical problems, to develop ICT competence.

Results and discussion. The use of modern multimedia and computer tech-
nologies in lectures and practical classes in teaching students of higher education-
al institutions of physical and mathematical areas of training universities inverse
problems for differential equations contributes to the implementation of didactic
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principles of training. Laboratory classes, using computer technology, as an orga-
nizational form of educational activity in teaching inverse problems have their own
specifics, which involves the development of appropriate guidelines. Conducting
such laboratory classes with a high mathematical level, complex conceptual appa-
ratus, mathematical methods of research and the complexity of research, methodi-
cally justified.

Such laboratory classes integrate theoretical and methodological knowledge,
practical skills and abilities of students in a single process of educational and re-
search activities. With proper organization of laboratory work, students act as re-
searchers of inverse problems for differential equations.

Conclusion. The presence of fundamental knowledge on inverse problems
for differential equations, skills and abilities to independently apply computer tech-
nology in the study of inverse problems, allows them to develop professional com-
petencies, including ICT competencies. ICT competencies help such students in
their future professional activity in the field of applied mathematics to successfully
develop not only the methods of world science, but also to solve important prob-
lems in industry, economy, agriculture and many other spheres of human activity.
It is obvious that a student with ICT competence, in his future professional acti-
vity as a mathematician-researcher is able to independently with the use of modern
information technologies to successfully solve complex applied problems from dif-
ferent subject areas.
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HayyHas cTaTbs

PasButune UKT-KOMNEeTeHTHOCTU Y CTYAEHTOB Npu 00y4eHnn
oOpaTHbIiM 3agavyam ana audpdepeHumnanbHbiX ypaBHEeHUN
C UCMNOJIb3OBaAHUEM KOMIMbIOTEPHbIX TEXHONIOIMUMN

B.C. Kopunios

MoOCKOBCKHUI TOPOACKON MENArOTMYECKU YHUBEPCUTET
Poccutickas ®eoepayus, 127521, Mockea, yn. [llepememvesckas, 29

IIpo6siema n nenab. bosbias TOTPeOHOCTs IPUMEHEHUS TEOPUH OOPATHBIX 3a1a4 IS
muddepenmanbHeIx ypaBHeHuit (O3) B uccaeJ0BaHUAX MPUKIAIHBIX 33/4a4 0OBSCHIETCS BO3-
MOXHOCTBIO 3((DEKTUBHO U3ydaTh TPYAHOJOCTYIHbIC UM HEJOCTYIHbBIE COBCEM OOBEKTHI U
MIPOLIECCHI, BBISIBIISATH, HATIPUMEP, MECTOMONOKEHUSI 00BEKTOB, OMPENEIATh UX POPMY U T. A.
Kpome Toro, BO3MOXKHO BBIIBUTH IPUUMHHO-CIIEICTBEHHBIE CBS3H MPOUCXOSIINX MPOLIECCOB
U sBIeHMI (cM., Haripumep, [5; 6; 8; 11; 14; 17; 19]). DTo okazanoch HOCTYIHBIM BO MHOIOM
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Omnarogapst COBpEMEHHBIM KOMIBIOTEPHBIM TEXHOIOTHSIM, KOTOPBIE TIO3BOJISTIOT UCCIIEIOBATH PA3HO-
00pa3HbIc MaTeMaTHUECKUE MOJICIIN 00PATHBIX 3a/1a4, PEaTu3yI0T COBPEMCHHBIC BHIUHUCITUTEb-
HBIC AJITOPUTMBI YUCICHHOTO PEIICHUS OOpaTHBIX 3a1ad st AuddepeHIMaibHbIX ypaBHCHU,
OCYIIECTBIISIIOT TPEXMEPHYIO BU3YATN3AINIO UX PEIICHUN M KOHTPOJIb TOYHOCTH BBIYHCIICHHH.

JlanHOE 00CTOSATEIHCTBO OOBSCHSET MIMPOKOE BHEIPEHUE COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHH B mporiecc 00yuenust O3 CTyICHTOB BBICIINX YIEOHBIX 3aBEICHUH (DH3HKO-MaTeMa-
TUYECKUX HAIIPABICHHIA MTOATOTOBKHU (CM., Haripumep, [2; 5; 6; 8; 10—14; 17; 19; 20]). B mpo-
Ijecce MPEToaBaHusl CTABATCS IIEIH, HAPaBJICHHBIC HA TO, YTOOBI CTYJACHTH C(hOpMHUPOBAIN
cucteMy (hyHIaMECHTAJIBHBIX 3HAHUH B 00JACTH TCOPHUU M MPAKTUKU OOPATHBIX 337134, MPH-
KJIQTHON M BBIYMCIIMTEIBHON MaTeMaTuKy, MPHOOpENN YMEHNS W HaBBIKH BBIOMPATh W MPH-
MEHSITh KOMITBIOTEPHBIC TEXHOJIIOTHH AJIsI TOUCKA PEeIIeHUI 00paTHBIX 33134, Pa3BUIIN CBOIO
UKT-KOMIETEeHTHOCTb.

Metonoaorus. Pazsurne MK T-kOMIIETEHTHOCTH Y CTYICHTOB By30B (DU3HKO-MaTeMaTH-
YECKHX HaIllPaBJICHUH TOTOTOBKHU B pe3ynbTare 00yueHns O3 obecneynBaeTcs TeM, HACKOIBKO
YCIICIIHO OYyyT peann30BaHbl HA MPAKTHKE YCIOBHS, CPEIU KOTOPHIX: 1) MpUBIEUYEHHE CIICIH-
QIMCTOB B 001acTH 00paTHBIX 3a7a4 A JU(PepeHINATBHBIX YPAaBHCHNH, HMEIOIIUX OIBIT
MIPUMEHEHHSI KOMITBIOTEPHBIX TEXHOIOTHH MTPH UCCIICIOBAHNH 0OPATHBIX 33/1a4; 2) TIPOBE/ICHIE
JICKIIMOHHBIX U MPAKTUYECKUX 3aHATHI C UCIONB30BAHUEM MYJIBTUMEIUHHBIX M KOMITBIOTEP-
HBIX TEXHOJIOTHH; 3) peann3anys AUIAKTHYECKUX NPUHINIOB O0ydeHHS OOpaTHBIM 3a1adam
Tt U depeHIaIbHbIX ypaBHEHUH C UCTIONB30BAHIEM KOMIIBIOTEPHBIX TEXHOJIOTHIA; 4) TIpH-
BJICUCHHUE CTYJCHTOB K BBINOJHEHUIO CEMECTPOBBIX 33aHUH, KyPCOBBIX U BBITYCKHBIX KBAJHU-
(bUKAIMOHHBIX PA0OT MO 0OPATHBIM 3aJ1auam JJis U GepeHITHATBHBIX YPABHEHHH C UCTIONIB30-
BaHMEM KOMITBIOTEPHBIX TEXHOIOTHH.

Pe3yabrarsl. Ha IpakTHYecKUX 3aHATHAX CTYACHTHI MPHOOPETAIOT YMEHHUS U HABBIKU
MIPUMEHATH COBPEMEHHBIC KOMITBIOTEPHBIE TEXHOJIOTHH MPH nccienoBaniu O3, a TaKKe OIBIT
aHaJ3a HOBOW MH(OPMAIHH 00 NCCIeTYEeMBIX (PH3MUYECKHX MPOIeccax U SBICHHUSX C HCIIOTb-
30BaHMNEM KOMIBIOTEPHBIX TEXHONOTHH. CTyAeHTH (GOPMUPYIOT 3HAHHS O POJIM KOMITBIOTEP-
HBIX TEXHOJOTHI B MOOWIBHOM HCCIIEJOBAaHUN MaTeMaTHIeckux mozneneit O3, neMoHcTpupys
UKT-KkOMIETEeHTHOCTb.

3axouyenue. Paspuras B nporecce o0yueHuss O3 ¢ UCIOIB30BAaHUEM KOMITBIOTEPHBIX
texHonoruii UKT-KoMIeTeHTHOCTh MO3BOJUT CTYJIEHTaM B CBOEH Oyaymiei mpodeccruoHab-
HOH JeATenbHOCTH 2P (HEKTUBHO IPUMEHSTh Pa3HOOOPa3HbIE KOMITBIOTEPHBIE TEXHOJIOTHH TIPH
UCCIIE0BaHNN MaTeMaTH4eCKUX MOZeNneil 00paTHBIX 3a4ad.

KiroueBble cjioBa: 00ydeHre oOpaTHBIM 3a1auaM Juis JuQepeHIInanbHbIX YpaBHEHUH;
nndopmaruzanus o0yuenns; UK T-KOMIETEHTHOCTh; KOMITBIOTEPHBIE TEXHOJIOTUH; CTYICHT
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Problem and goal. Virtual reality in education is used as the information space, in which
the student can not only obtain the necessary information, but also enter into the contact with the
fictitious objects. Sinking (immersion) into the educational medium helps students to acquire
the habits of interaction with the virtual objects, to develop methods of collective collaboration
and to find confidence in the course presentation of its own projects. The process of creating the
resources with the elements of interactivity, and also the selection of the necessary instrument
means is a technological and a systematic problem for the teachers, who are mastering new
information technologies. The purpose of the article is construction and substantiation of
the effectiveness of the model of the use of technologies of virtual reality in the course of
the instruction of schoolchildren in the system of additional formation.

Methodology. The development of the model of the use of technologies of virtual reality
in the instruction of students in the extra-curriculum activity was accomplished on the basis
of the complex data analysis, obtained in the course of conducting the approval developed
educational methods materials in the system of additional formation, structuring of information,
generalization of the results of a study.

Results. The didactic possibilities of the technologies of virtual reality were identified in
the course of the instruction of students in the system of additional formation. The theoretical
substantiation is given the need of applying the virtual reality as a means of the development
of creative thinking in students and an effective tool of the creation of the immersive training
medium. On the basis of a study working program has been prepared, as well as teaching aid
and systematic recommendations for the teachers, who use technologies of virtual reality for
conducting the training exercises.

Conclusion. The results of the conducted investigation made it possible to make a conclusion
about the effectiveness of the use of technologies of virtual reality in the system of additional
formation. It is ensured by the goal-directed application of the corresponding model of
instruction and system of instrumental and teaching aids. The application of virtual reality,

© Azevich A.lL., 2019
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different technologies of imitation simulation not only contributes to the development of
the algorithmic and creative thinking of students, but also to the maximum disclosure of their
intellectual potential.

Key words: virtual reality; the immersive training medium; imitation and mathematical
simulation; the computer program “Scratch”; the computer program “Unity”; the project
“Moscow Electronic School”

Problem statement. Virtual reality has become an essential attribute of con-
temporary life. It intensively penetrates all spheres of the vital activity of man. This
occurs because of the swiftly developing information technologies, which create
the new quality of the perception of objective reality.

The virtual reality presents the special space, in which the exchange of di-
verse information becomes possible. It is one of the highest manifestations of in-
formation civilizations, its necessary condition and strategic expression. With the
development of civilization occurs the improvement of all its institutes, including
educational ones. The use of computer virtual analogs in the instruction, the train-
ing and the development of personality became one of the most important achieve-
ments in the world educational practice of last decade.

Teaching with the use of technologies of the virtual and augmented reality has
a number of advantages in comparison with the traditional curricula. They consist
of the following:

— the complete recreation of the motion of the real situations of different tech-
nological and natural processes in the regime of real time and finalizing of the algo-
rithms of actions during them;

— an increase in the effectiveness in the instruction of schoolchildren because
of the new highly technological procedures of the within the framework practiced
procedures;

— the complex evaluation of the level of the obtained knowledge and acquired
habits because of the continuous feedback;

— the prognostication of the results of fulfilling the real technological opera-
tions of trainees;

— the virtualization of the process of the forthcoming technological opera-
tions of the real executor and the fastening of the algorithm of the fulfillment of
procedure taking into account the sudden unforeseen situations, which appear in
the course of real activity.

The problem of a study consists in the substantiation of the systematic bases
of the design of training exercises with the use of technologies of imitation simula-
tion, virtual and augmented reality.

The object of a study — the process of the instruction of students with the use
of technologies of the virtual and augmented reality.

The subject of experiment — the procedure of instruction in imitation simula-
tion with the use of technologies of virtual reality in the system of school additional
formation.
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The purpose of a study consists of the substantiation of the application of
technologies of virtual reality in the extracurricular training activity.

The hypothesis of the study: if we in the process of the instruction of students
in imitation simulation use technologies of virtual reality, and also specially de-
signed system of training exercises, filled with the corresponding content, then this
will make it possible to increase the effectiveness of instruction, and also the level
of the integrative knowledge of students, their interest in the special courses.

For the realization of this investigation, it is necessary to solve the following
tasks:

— to analyze the possibilities of using the ecosystems of specialized lingual
and software means for the instruction in the basics of the design of the virtual and
augmented reality, and also of the instrument means of the creation of the virtual
and augmented reality, oriented to the use in the general formation (including the
comparative analysis of the instrument means, utilized in schools and institutions
of the additional education of children of Moscow within the framework pilot pro-
jects) with the use of Moscow Electronic School (MESH) resources;

—to develop the models of the use augmented reality (AR) and virtual reality
(VR) equipment in the course of the instruction of students;

— to prepare educational methods materials for the future teachers for the
instruction of the students of secondary school the creation of the elements of the
augmented, virtual reality and the principles of the imitation simulation within the
framework of scientific and technical-engineering extra-fixed activity (working the
program of discipline in the selection “the instruction in bases of design AR/VR,
to the bases of the mathematical and imitation simulation the students of seconda-
ry schools”), electronic teaching aid, systematic recommendations for the trainers,
systematic recommendations for the instructors;

— to conduct the pilot approval of the developed educational methods materi-
als in the system of additional formation;

— to organize and to conduct webinar for the teachers on the theme “the ap-
plication AR/VR also of bases of mathematical and imitation simulation in the in-
struction of the students of secondary schools”;

— to develop the scenarios of lessons on the theme of a study in the Moscow
Electronic School.

For the solution of the problems presented there the following methods were
used: the analysis of the principles of the use of technologies of virtual reality in
the instruction of the students of different age groups; the study of the scientific lite-
rature, dedicated to the methods of creation and of using the virtual objects in the
educational practice; the questioning of teachers on the development of the degree
of the information about the new technologies, pedagogical experiment and the esti-
mation of empirical work.

A comparative analysis of software environments for teaching students simu-
lation modeling, design of virtual and augmented reality has been done. Currently,
the use of “Scratch” in virtual and augmented reality is not possible due to the lack
of a mixed reality system that supports projects implemented in “Scratch”. Since
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there are online and offline versions of the program, it is possible to use it on inter-
active panels of MESH, as well as on tablets of students and teachers. The interface
of the environment is convenient for working with touch screens. Due to the fact
that system is based on the HTMLS5 environment, applications implemented in
the “Scratch” environment can be loaded into the MESH library as an application,
with its subsequent use in the scenarios of lessons devoted to simulation and mathe-
matical modeling.

With the help of the “Unity” computer program, it is possible to develop aug-
mented and virtual reality environments owing to full-featured built-in tools and
cross-platform. Studying the “Unity” 3D program at school allows you to teach 3D
and 2D graphics, lay the foundations of programming. Due to the multiplatform
and web version, ready-made applications developed in “Unity” can be downloaded
to the MESH learning materials library.

Demonstration of virtual reality objects is impossible without appropriate
equipment. The features that should be taken into account when using virtual and
augmented reality equipment during classes (regardless of the type of equipment-
virtual reality helmet or glasses) may include:

— the need for sufficient free space for each student, who will use the equip-
ment during the class, due to the fact that this equipment involves motor activity;

— distribution of time for distribution and connection of equipment during
the lesson;

— mandatory accounting and implementation of hygienic requirements to the
condition of the equipment (wiping with antibacterial wipes before and after using
the equipment);

— charge control of charging and the possibility of rapid replacement of auto-
nomous batteries (batteries or accumulators) of virtual and augmented reality
equipment.

Virtual reality, like any technology, needs to use its own tools. Without the
appropriate equipment, it is impossible to create and reproduce high-quality virtual
lessons. Existing virtual reality applications used in education, so far cannot fully
realize the full potential of this unique educational tool.

Method of research. As part of the study, educational materials on the crea-
tion of virtual objects were tested. The purpose of testing the work program and
methodological manual and recommendations was to verify the substantive and
methodological validity of the developed materials on mathematical and simula-
tion modeling, the basics of augmented and virtual reality for high school students.

The tasks of testing consisted of identifying the compliance of the complexity
of the content of the discipline with the characteristics of the students; in finalizing
the developed educational and methodological materials, taking into account the iden-
tified comments accumulated during the practical classes.

Testing of the developed training program for the basics of mathematical
and simulation modeling, virtual and augmented reality was carried out in Moscow
A.P. Gaidar Palace of Creativity of Children and Youth.
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For the practical part of the training, practical tasks were used to create
a mathematical model using the “Scratch” program and virtual reality elements
using the “HP Reveal” program.

When transmitting material on the subject “Fundamentals of Mathematics
and Simulation Modeling”, the age characteristics of students were taken into ac-
count. Classes were held for students to create a mathematical model of a cannon
shot, modeled using the “Scratch” programming environment, taking into account
the minimum input and output parameters (figure 1).

During testing on the topic “Fundamentals of AR/VR means of their crea-
tion”, lessons were held on the formation of the structure of the virtual reality object
by students. In addition, students independently developed augmented reality con-
tent, represented by a 3D model developed in the “Blender 3D program.

During the classes for constructing virtual and augmented reality, the following
didactic conditions for the implementation of the training course were identified:

— use of a systematic approach to analyze the objectives of the course;

— synthetic assessment of the role of mathematics and simulation modeling to
create an immersion learning environment;

— practical orientation of the course;

— integration of interdisciplinary knowledge.

The most preferred methods were the following: problematic, search, induc-
tive, deductive, interactive, multimedia. As for the teaching aids that can be used
during the course, it’s required to pay attention to teaching aids, educational resour-
ces of the Internet, multimedia presentations, training videos, computer programs,
Internet services and mobile applications.

[ Course Implementation Model }

v
/ \ f The process of \ / \

Purpose: formation of skills Methodological
the formation of for constructing components:
students' skills in objects of virtual didactic conditions,

simulation, creating and augmented teaching methods,
objects of virtual and reality. teaching aids,
augmented reality Stages: forms of educational
preparatory, activity
main, final

- RN AN /

v v v

[ Criteria for assessing the activities of students. Final result }

Figure 2. Model of training course
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During the course, the training model was used, which included various intercon-
nected components. Among them: the purpose and planned learning outcomes, the pro-
cess of forming the skills of simulation and mathematical modeling, the form of train-
ing, as well as criteria for evaluating students’ activities in mastering the content of the
discipline and the final result of course. All of these components are shown in figure 2.

Results and discussion. The experimental work was carried out in the Mos-
cow A.P. Gaidar Palace of Creativity of Children and Youth by the students of the
Institute of Digital Education (Moscow State University). The number of students
trained in the basics of mathematical and simulation modeling, virtual and aug-
mented reality in the framework of testing, included more than 200 people.

The content of the classes covered the following topics: “Fundamentals of
Mathematical Modeling”; “Fundamentals of AR/VR”; “Creating AR/VR Elements.”
During testing, students were offered theoretical material, which is presented in the
first section of the manual, in particular, the basics of mathematical and simulation
modeling, virtual and augmented reality, and AR/VR creation tools. According to
the results of classes with students, a survey was conducted.

The questionnaire contained the following questions:

1. Name the class that you finished.

2. Define the mathematical model.

3. Where are mathematical models used?

4. Are you familiar with virtual reality technology?

5. What programs are used to develop mathematical models?

6. Using which programs you can create: a) virtual reality; b) augmented reality?

7. Did you enjoy the classes conducted by students? (Yes/No)

8. Was the material presented in the lessons clear? (Yes/No)

9. What topics would you like to study in a computer science course?

10. What are your perspectives on virtual and augmented reality?

The questionnaire showed that students studied with great interest in new
material that is not included in the school computer science course. Many of them
developed objects of virtual and augmented reality for the first time.

Answering question 4 of the questionnaire, the students stated that they were
familiar with virtual reality, but they did not know with the help of which program
it could be created (figures 3, 4).

VR technology

® Do you know about VR technology?
B You don't know about VR technology

Figure 3. Student insights on VR technology
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Are programs for creating VR / AR known?

Figure 4. Students’ views on VR creation programs

Most school students liked the classes they were taught. Students would like
to study materials related to mathematical and simulation modeling, virtual and
augmented reality. The data on the answers to questions 7, 8 of the questionnaire
are presented in figures 5, 6.

Results for answers to question 7

30 A

25 A

20
a5 9

10 1

Figure 5. Data on the answers to question 7 of the questionnaire

Results for answers to question 8

25 1

20

15 1

10

Figure 6. Data on the answers to question 8 of the questionnaire

Based on the results of testing the course, the following conclusions were
obtained.

1. It is possible to start the study of mathematical and simulation modeling
from grades 5 and 6 with the help of various illustrative material that modern soft-
ware products offer.
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2. The disadvantage may be poor mathematical (natural) training of students.
To eliminate this, it is necessary to include in the current course the natural-scien-
tific concepts and examples related to modeling problems.

3. It is necessary to use an integrated approach in teaching mathematical and
simulation modeling, when conducting lessons to demonstrate intrasubject com-
munications of the main content of the discipline with mathematics, physics, che-
mistry, geography. To do this, you need to coordinate the topics of modeling pro-
jects with related disciplines.

4. It 1s quite possible and advisable to use AR/VR in lessons and teach aug-
mented and virtual reality technologies.

5. During the training, it is important to adapt the theoretical and practical
materials related to the AR/VR basis in accordance with the potential of students.

Conclusion. As a result of the study, a training course was prepared on
“Teaching the Basics of Designing AR/VR, Mathematical and Simulation Mode-
ling of Secondary School Students”, as well as methodological recommenda-
tions for teachers on its implementation of the system of additional education and
the work program of the course. A series of lesson scenarios was developed for
the Moscow Electronic School.

The research demonstrated the relevance of the study, the extreme interest in
its continuation among pupils, students, teachers and pedagogical workers of Mos-
cow and other regions of Russia.
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BupTyanbHas peasibHOCTb:
y4yeOHO-MeToan4YecKmne acnekThbl

A.N. AzeBuu

MoCKOBCKHI TOPOJCKON MTEAArOrHIeCKU YHUBEPCUTET
Poccuiickaa @edepayus, 127521, Mocksa, ya. [llepememvescras, 29

Ipodnema u neanb. BupryanabHas peaqbHOCTh B 00pa30BaTENbHOM Cepe UCIIOIb3yeTCs
B KaueCcTBE MH()OPMALIMOHHOTO MPOCTPAHCTBA, B KOTOPOM YUSHHK MOXET HE TOJIBKO MOTydaTh
HEOOXOIMMBIC CBEJICHHUS, HO M BCTYIIaTh B KOHTAKT C BEIMBINUICHHBIMH 00bekTamu. [lorpyxke-
HHE (MMMEpCHsI) B 00pa30BaTeIbHYIO CPELy MOMOTAET IIKOJIBbHUKAM IPHOOPETATh HABBIKU B3aH-
MOJICUCTBHS C BUPTYaJIbHBIMH O0BEKTaMH, Pa3BUBaTh MPUEMbI KOJJIEKTUBHOIO COTPYHUYECTBA
1 o0perarh YBEPEHHOCTh B XOZE€ MPENCTaBICHUS COOCTBEHHBIX MPoeKToB. [Ipomecc cozmanus
PECYpPCOB C 3JIEMEHTAMU MHTEPAKTUBHOCTH, @ TaKkKe OTOOpP HEOOXOAMMBIX MHCTPYMEHTAJIbHBIX
CPEICTB MPEACTABISAIOT COOON TEXHOJOIMYECKYIO0 M METOIMYECKYI0 MpoOsieMy sl [e1aroros,
OCBAaMBAIOIIIX HOBbIC HH()OPMAIIMOHHEIC TEXHOJIOTHH. [[ebI0 HACTOSIIEH CTaThH SBISETCS 1M0-
CTpoeHre u 000cHOBaHHE 3(H(PEKTUBHOCTH MOJIECIU HCIOJB30BAHUS TEXHOJIOTUI BUPTYaJbHOU
pearbHOCTH B X071 00yUYEHHS IKOJIbHUKOB B CUCTEME JIOTIOJHUTENIBHOTO 00pa30BaHUsL.

Mertononorusi. PazpaboTka Moaesid UCIIONb30BAHUS TEXHOJIOTUI BUPTYaJIbHON peab-
HOCTH B OOyY€HHUH IIKOJIBHHUKOB BO BHEYPOUHOH NEATENIbHOCTH OCYILIECTBISUIACh HA OCHOBE
KOMILICKCHOTO aHaIIu3a JaHHBIX, TOJYYCHHBIX B XOJ€ IPOBEICHHIS aripo0aIiu pa3padoTaHHbIX
y4eOHO-METOIUYECKIX MaTepUaIOB B CUCTEME JONOIHUTEIBHOIO 00pa30BaHusl, CTPYKTypr3a-
U HHPOPMAIIMOHHBIX 0a3, 0000MICHNUS PE3yIIbTaTOB HCCICIOBAHMSL.

Pe3syabrarsl. BolsiBiieHbl 1UAaKTHYECKUE BO3SMOKHOCTH TEXHOJIOTUI BUPTYaJIbHON pe-
aNbHOCTH B XOJI¢ OOY4YEeHHsI IIKOJIbHUKOB B CUCTEME JIOMOJIHUTENbHOT0 00pazoBaHus. JlaHo
TeOpeTUYeCKoe 00OCHOBAHME HEOOXOAMMOCTU MPUMEHEHHS] BUPTYalIbHON PEanbHOCTH Kak
CpPEIICTBA Pa3BUTHUS KPEATHBHOTO MBIIUICHHS IIKOJBHUKOB, Y(()EKTHBHOTO HHCTPYMEHTA CO3-
JaHusg UMMEPCHUBHOM oOyuaromiei cpeasl. Ha ocHOBe McciaeqoBaHus OATOTOBIEHA padoyast
mnporpamma, yueoHoe mocodre U METOAMYECKHUEe PEKOMEHIALNU Ul YUUTeJed, UCTIONIb3YIo-
LIMX TEXHOJIOTUU BUPTYAIbHOHN peaslbHOCTH JJIs IPOBEACHHS YUeOHbBIX 3aHATHII.

3akJoueHue. Pe3ynbTarsl MPOBEACHHOTO MCCIIEIOBAHUS MTO3BOJIMIIN CAENATh BBIBOJ
00 3(h(heKTHBHOCTHU HCIIOIH30BAHMUS TEXHOJIOTHI BUPTYaAIBHOM PEalbHOCTH B CUCTEME JIOTION-
HuTeNnpHOro oOpasoBanusi. OHa obecrieunBaeTcs LeJIeHanpaBIeHHbIM IPUMEHEHUEM COOTBET-
CTBYIOLIEH MOETN 00YyYeHHS U CUCTEMbl HHCTPYMEHTAIbHBIX U METOAUYECKUX cpeAcTB. [Ipu-
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MCHCHHC BHpTyaHLHOﬁ PCaIbHOCTH, pa3JINIHBIX TEXHOJIOT U HUMHUTALTUOHHOT'O MOJACIIMPOBAHU
CHOCO6CTByeT HC TOJIBKO Pa3sBUTUIO AJITOPUTMHUYCCKOTO U TBOPYCCKOT'O MBIIIIJICHUSA YYalllUXCs,
HO U MaKCUMaJIbHOMY PACKPBITUIO UX UHTCIIJICKTYaJIbHOT'O IOTCHIHAaJIa.

KiroueBbie ciioBa: BUPTYyaJibHasA PCaJIbHOCTb; UMMEPCHUBHAA o6yqa}oma51 cpena; nMu-

TAIIOHHOE 1 MAaTeMaTHUECKOe MOJICTMPOBAHNE; KOMITBIOTEPHAs IporpaMma Scratch; KoMIbro-
TepHas nporpamMma Unity; mpoekT «MOCKOBCKast SIEKTPOHHAS IIKOJIa»
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OueHka 3P PEeKTUBHOCTU NPUMEHEHUSA KENC-TEeXHOJI0MrMun
npu o0y4eHU" KOMMNbIOTEPHOMY MOAEJIMPOBaHUIO
oyaywux yuutenein uHpopmaTtuku

O.C. MapkoBny, A.H. Ceprees

Bonrorpanckuii rocyapcTBeHHBIN COMATBHO-TIEATOTUYECKU YHUBEPCUTET
Poccuiickaa @eodepayus, 400066, Boreoepao, np-m umenu B.U. Jlenuna, 27

IIpodiiema u nesib. B crarbe onuchiBaeTcs mpodieMa UCHOMb30BAHUS KeHC-TeXHOIOTHH
npy 00yUEHNH KOMITBIOTEPHOMY MOJICIMPOBAHHUIO OyIyIux yuurtenaedl nHpopMaTuku. AKTyaib-
HOCTb PEIICHHS JAHHON POOIEMbI OMPEIENseTCsl HEOOXOMMMOCTBIO MOMCKA HOBBIX TIOIXO0B CO-
yeTaHust PyHIAMEHTAIBHOMN U PUKIIAHOM OrOTOBKH Oy/IyIIHX [IEAroroB C Iebi0 (POpMUPOBa-
HHS [EOCTHOM KOMIIETEHTHOCTH, 00ECIICUMBAOIICH pellieHre MPO(ECCHOHAIBHBIX MEIarornye-
ckux 3a1ad. 1{esIbro OIMChIBAEMOTO MCCIICOBAHMS CTAI0 KOHCTPYUPOBAHUE MOJISIN MOATOTOBKH
Oyaymmx y4uteneil HHPOPMATHKK B 00IACTH KOMITBEOTEPHOTO MOJICIHPOBAHKS C PHUMECHEHHEM
KeHC-TeXHOJIOTHH, & TAKXKE IIPOBEPKa ITOM MOJICIN B XOJIC TTEIArOrHYECKOr0 SKCIIEPUMEHTA.

MetonoJiorusi. OCHOBOU pa3pabarbiBAEMOro METOANYECKOTO MOAXO0/a CTAI0 IPUMEHE-
HHE MPEIMETHO-OPHEHTUPOBAHHBIX KEHCOB MPU 00yYEHHU KOMITBIOTEPHOMY MOJICIUPOBAHUIO
OyAyIIMX YUUTEeIed HHPOPMATHKH.

JlaHHbIN BUI KEHCOB pacCMaTpHBAECTCsl KaK KOMIUIEKT, B KOTOPBIN BXOaAT: 1) cutyaru-
OHHasl 3a/1a4a; 2) 3a/laHusl, BBIOJIHCHHE KOTOPBIX MPUBOIKUT K PEIICHUIO MOCTABICHHON 3a/1a-
4i; 3) Marepuabl, HEOOXOIMMBIC /ISl BBIMOJIHEHNUS 3a/1aHui; 4) IPOrpaMMHBIE CPECTBA ISt
pelIeHH s 3a/1a4H.

Moziernb OArOTOBKH OyIyIIuX yuuTeneld HHPOPMATHKH C HCIIOIb30BAHUEM KEeHC-TEXHO-
JIOTUH PACCMATPHBACTCSI KAK COBOKYIHOCTb 1eJIeBOr0 ((hoOpMUPOBaHHE KOMIIETCHTHOCTH Y4H-
Tesst MHQOPMATHKK B 00IACTH KOMIIBIOTEPHOTO MOJICIIMPOBAHKST), COIEPKATEIBHOTO (COepKAHHE
Kypca «KOMIBIOTEpHOE MOJICTIUPOBAHUEY) U MPOIIECCYATLHOTO KOMIIOHEHTOB (TPH 3Tara MpoeK-
THPOBaHHUS, Pa3pabOTKH U HEMOCPEACTBEHHOTO IPUMEHECHUS IPEIMETHO-OPHEHTHPOBAHHOTO
Kefica 10 KOMITBFOTEPHOMY MOJICTIMPOBAHHIO HA YUeOHBIX 3aHSTHSIX). st OlleHKH 3 PEeKTHB-
HOCTH IPHUMEHEHHSI KeUC-TEXHOJIOTUH ObLIT ITPOBEJICH earOTHUSCKHI SKCIIEPUMEHT, TIPE/IIO-
JIAraloinil peanu3anuio 00yueHUs B SKCIIEPUMEHTAIBHON M KOHTPOJIBHOMN IpyIIax.

Pesyabratel. B cTarbe mpencTaBieHBl pe3ylbTaThl SKCICPUMEHTA, MIPOBEACHHOTO B
BonrorpaackoM rocynapcTBEHHOM COLMAIBHO-TIEAarorHIeCKOM YHUBEpCUTETe. B Xome akcrie-
PUMEHTa B KOHTPOJBHOU U AKCIIEPUMEHTAIBHON IPYIIax ObLT peaan30BaH Kypc KOMITBIOTEP-
HOTO MOJICITPOBAHUS C COXPAHEHUEM CONICPIKAHUS, HO C UCIIONB30BaHIEM KEHC-TEXHOIOTHH B
JKCIIEpUMEHTANBHOU rpymine. KpurepuanbHas oreHka 3pQeKTUBHOCTH (OPMUPOBAHHS KOMIIE-
TEHTHOCTH YYHTEIISI HHPOPMATUKHU B 00JIACTH KOMITBIOTEPHOTO MOJICIUPOBAHUS IIPOBOIIIACH
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B NPCAMCTHOM M HCCJICAOBATC/ILCKOM aClEKTaXx. Pe3y.HI)TaTI>I OKCIICPpUMCHTA I[OKa3ajik, 4YTO B
OKCHEPUMCHTAJILHBIX I'PYIIIaX YBEJININIOCH KOJIUICCTBO O6y‘IaIOH_[I/IXCH, MpCaACTaBJICHHBIX Ha
BBICOKOM, A TAKXKE CPETHEM U BHICOKOM YPOBHSIX C(POPMHUPOBAHHOCTH KaK NMPEIMETHOTO, TaK U
HCCIICIOBATEIECKOTO KOMIIOHEHTA PACCMATPUBACMON KOMITCTCHITHH.

3axurouenne. lccrienoBanye ycTaHOBUIIO, UTO Tpe/iaraeMblil TOXO/ IPUMEHEHHsT KeHc-
TEXHOJIOTUN 00CCIIeUNBaeT BBICOKHUE pe3ynbTaThl. [lonyueHHbIe M CTATUCTUYECKU TTOATBEPK-
JICHHBIC JaHHBIC SKCIIEPUMEHTA TIO3BOJISIFOT TOBOPUTH 00 3(h(heKTHBHOCTH MPUMEHEHUS Kekc-
TEXHOJIOTUU KaK CPENICTBA OOYYCHHUSI KOMIBIOTEPHOMY MOJCIMPOBAHUIO OYIyIINX y4UTEICH
UH()OPMATHKH.

KutoueBble cjI0Ba: KOMITBIOTEPHOE MOJIETUPOBAHUE; KEHC-TEXHOJIOTHUS; MOJIOTOBKA
YUUTENIS; Iearoru4ecKuii IKCIePUMEHT

IlocTanoBka npodaembl. M3mMeHeHns: 001IecTBa U TEXHOJIOTUM CTaBSIT HO-
BbIC 33/1a4M TEpe]] CUCTeMOil oOpa3oBaHusi. B Hacrosiee BpeMs 0OMIETPUHATHIM
SIBIIIETCS TIOHUMAaHUE TOTO, YTO OT BBHIMTYCKHUKOB IITKOJIBI U BY30B TPEOYIOTCS HE
OT/eNIbHbIE 3HAHUS U YMEHHsI, a IIeJIOCTHAsI KOMIETEHTHOCTh, 00ecrednBaroas
TOTOBHOCTh IPUMEHSTH 3HAHUS U YMEHHUS JIJIs1 yCIEUIHOM 1esITeIbHOCTH Ha MpaK-
tuke. [logo0HbIe U3MEHEHNs aKIICHTUPYIOT BHUMAHUE HA MPOOIEMBI MMOATOTOBKHU
MearorH4ecKuX KaJpoB, TJ€ aKTyalbHBIM OKa3bIBA€TCA BOMPOC COYETaHHsS (PyH-
JAMEHTAIILHON W MPUKJIAJHON TMOATOTOBKM OyaylIMX MemaroroB. Takoil Bormpoc
BO3HHKAET B OTHOLIEHUH IMOJITOTOBKH YUMTEJIEeH CaMbIX pPa3HBIX MPEIMETHBIX 00-
JacTei, B TOM YUCIIE U yuuTesneld HHpOpMaTuKH.

Bynymmii yaurens uHGOPMAaTUKH B MPEIMETHOM OJIOKE OCBAMBACT JTUCIIH-
IUTHHBI, CBA3aHHBIE ¢ OCHOBaMU MH(OPMATUKHU, MOJIH30BATEIBCKON MOATOTOBKOM
B obnmactu UKT, mporpammupoBanuem, pa3paboTKOl U CONPOBOXKIEHHEM HH(}OP-
MaIlMOHHBIX CHCTEM, a Takke ucrnoib3oBanreM cpencts KT B oOpazoBarensHOM
npouecce [1; 2; 5; 12; 15]. DT IUCUUIIMHBI COCTABISIOT OCHOBY MPEAMETHOMN
MOTOTOBKH, TaK KaK BOOPYXKAIOT OyAyIIHUX YUUTEIeH MHPOPMATUKUA 3HAHUSIMU U
YMEHUSMH [T HEMOCPECTBEHHOMN peann3ali Kypca MHPOPMATUKH B LIIKOJIE, a TAKKe
YMEHHUSIMH NPUMEHSTH CpeICTBa MH(MOPMATH3AIUY JIJIS pEIIeHHsI 00Jiee IUPOKOTO
Kpyra o0pa3oBaTeNbHbBIX 3a/1au.

BwmecTe ¢ Tem B mporpaMme MOATOTOBKU YUHUTENsI HHPOPMATUKH €CTh U (DyH-
JaMEHTaJIbHbIE KYpPChl, 11€JI€CO00Pa3HOCTh N3YUEHHUsI KOTOPBIX ONpEeesieTcs He
TOJIBKO COJEP>KaHUEM IIKOJIBHOM MpOorpamMmbl, HO U HEOOXOJUMOCTBIO (OPMUPO-
BaHUS [EJIOCTHOW KOMIIETEHTHOCTH y4uuTels nHpopMaTrku. K TakuM Kypcam, Kak
noka3ano B Tpynax J.T. CenuBanoBoii, E.B. byraiiko, A.JI. KoponeBa, oTHOCUTCSI
KOMITBIOTEPHOE MOJIEIMPOBAaHUE, KOTOPOE 00eCIeunBaeT BIaJCHUE YUUTEIEeM HH-
(hopMaTUKK METOIOJIOTHUEN U METOIaMHU pellieHHs] TPaKTUKO-OpPUEHTUPOBAHHBIX 33144
U TPOBEICHHsS MCCleaoBaTeNnbekoi padboTel ¢ nmpumenenueM cpencts UKT [3; 6;
11]. D10 urpaer BaskHy0 poJib B OpraHU3al1H U [IPOBEIEHUH IPOEKTHOM U UCCIIEN0-
BaTENIbCKOM PaOOThI YUAIMXCs, PeaTn3allii Pa3IudHbIX GopM paboThI ¢ oapeH-
HBIMH JIETHMH, IIPOBEJICHUN CUCTEMHOUN paboThl B paMKaX Pa3IMYHBIX MPOTPaAMM
Hay4YHO-TEXHUYECKOI0 TBOPUECTBA YUAIIMXCS ILIKOJI.
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[TonoOHas mocTaHOBKA 3a/1au MOJATOTOBKH OyAyIIEro y4uTesns nHhopMaTH-
K B 001aCTH KOMIBIOTEPHOTO MOAEIUPOBAHUS aKTyallM3UpyeT MpollieMy orpe-
JIEJICHUST HE TOJBKO IIeJiel M cofep KaHusl OOydeHHUs CTYIACHTOB MEIarorudecKoro
BYy3a, HO M MPUMEHEHHS aJIEKBATHBIX 3TUM LIEISIM M COJIEP:KaHUI0 00pa3oBaTeib-
HBIX TEXHOJIOTUM. 3HAUUTETHLHBIM TOTCHIIMAJIOM B JAHHOM ILJIaHE MOXKET 00J1a1aTh
keiic-texHomorus [4; 7; 10; 13; 14], rae Ha KOMIJIEKCHON OCHOBE pealiu3yrOTCA 3a-
Jla4¥l PEAMETHOMN M UCCIIeIOBATEIBCKON OATOTOBKH OYYIIIUX YUUTEICH.

Hackonbko 3¢ hexTHBHO TpUMEHEHHE KEHC-TEXHOIOTHHU TIPU 00YICHUH KOM-
MBIOTEPHOMY MOJIETTMPOBaHHUIO Oyaymux yuutenei? ObecrneynBaeT Ju MpuUMeEHe-
HUE ATOW TEXHOJOTUM (POPMHUPOBAHHE KAK MPEAMETHBIX, TaK U UCCIIEI0BATEIb-
CKHX KOMIIOHEHTOB PO eCCUOHATEHON KOMIIETEHTHOCTH YUUTENs: HHPOpMaTUKU?
Jlyis oTBeTa Ha 3TH BOMPOCHI OBLIO MPOBEACHO HCCIEAOBAHUE, B XOJE KOTOPOTO
YTOYHEHO MMOHWMAaHUE MPEIMETHO-OPUEHTUPOBAHHOTO Keica M0 KOMITBIOTEPHOMY
MOJICTMPOBAHHIO, CKOHCTPYHPOBAHA MOJIENb MOJATOTOBKH OyIYyIIUX yUWUTENeH WH-
(dhopMaTHKU B 001aCTH KOMITHIOTEPHOTO MOJICIIUPOBAHUS ¢ TPUMCHEHUEM Kelic-
TEXHOJIOTUH, a TAK)KE BBIIIOJIHEHA ITPOBEPKA 3TOM MOJIENIH B XOZI€ MEIaroruueckoro
JKCIIEPUMEHTA.

Metoabl ucciaenoBanus. [log mpenMeTHO-OPUEHTUPOBAHHBIM KEWCOM I10
KOMIIBIOTEPHOMY MOJIETMPOBAHUIO Mbl IOHUMAE€M KOMILJIEKT, B KOTOPBIA BXOJSAT:

1) curyanmonHas 3a/1ada (onucanue y4eOHOU MpoOIeMHON CUTYAITHH );

2) 3aj1aHusl, BBIIMOJIHEHNE KOTOPBIX MIPUBOAMT K PELICHHUIO OCTABIEHHOMN 3a-
nayu (3a7aHus Ui OPTaHU3AIHMK TIOATATHOTO PEIICHUsS] OCHOBHOUM CUTYaI[MOHHOM
3a/1a4mn);

3) marepuanbl, HEOOXOAUMBIE /IS BBITIOIHEHUS 3aJaHui (IaHHbIe, HHPOpMa-
LIUOHHBIE, CTIPABOYHBIC MATEPHAIIBI);

4) mporpaMMHBIE€ CpeICcTBa JJIs PelieHus 3a1a4u (IporpaMMHBIE CpeicTBa
KOMIIBIOTEPHOTO MOAEINpOBaHus) [8].

[IpumeHeHue Takux KEeWCOB MpH OOYUYECHHH KOMITBIOTEPHOMY MOJEITHPOBa-
HUIO BKJIIOYaeT B ce0s TpU dTama — NPOEKTHUPOBaHUE, pa3pabOTKy U HEMOCpPe-
CTBEHHOE HCIOJb30BaHMUE Kelica Ha y4ueOHbIX 3aHsATUAX [9]. Pa3paborannas mo-
JIeJTb MOJITOTOBKH B 00JIACTH KOMIIBIOTEPHOTO MOZAEIMPOBAHUS OyIyIIUX YUUTEIeH
MH(OPMATHKHU ¢ TPUMEHEHUEM KEHC-TEXHOJIOTHH MPECTaBsieT co0oil onucanue
CONIEpP)KaHMSI M CBS3EH IICJIEBOTO, COAEPIKATEIBLHOTO U MPOILECCYaTbHOTO KOMIIO-
HeHToB (puc. 1).

[leneBoii KOMIOHEHT Mpoliecca 00yUYeHUsI KOMIIbIOTEPHOMY MOAEINPOBAHUIO
Oyayuux yuuteneid nHGOpMaTUKU COCTOUT B ((OPMUPOBAHUU UX KOMIIETEHTHOCTHU
B 00JIACTH KOMIIBIOTEPHOTO MOJEIUPOBaHUs. J[aHHAS KOMIIETEHTHOCTh BKJIIOUAET B
CBOHM COCTaB MPEIMETHBIN M WCCIEA0BATEIHLCKUI KOMIIOHCHTHl — 3HAHUS, YMEHUS
Y JIMYHOCTHBIE YCTAHOBKU B 0071aCTU TEOPUU M METOJIOB KOMIIBIOTEPHOTO MOJIEIH-
pOBaHUsL, MPOBEIACHUS UCCIIEOBAHUH C UCTIOIB30BAHMEM METO/IOB KOMITBIOTEPHOTO
MozenupoBanus (tadm. 1).

s oneHkr 3¢ (HEKTUBHOCTH MPUMEHEHHUS KEeHMC-TEXHOJIOTUU KaK CPeACTBa
00y4eHUs] KOMITBIOTEPHOMY MOJEIMPOBAHUIO OyITyIINX yUuTene nHOopMaTuku Obu1
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IIPOBEJIEH MEAArOrMYeCcKuil SKCIEPUMEHT, MPEAIoIaralolui peaius3anno odyde-
HUS B JIByX I'PYIIIaxX — KCIIEPUMEHTAIBHONU U KOHTPOJIbHOM.

IEJEBOW KOMIIOHEHT

Iean: popMupoBaHHEe KOMIETEHTHOCTH YYUTEIS HHPOPMATHKH B 00J1aCTH KOMIIBIOTEPHOTO

~~

COJIEPKATEJIbHBIA KOMIIOHEHT —
COJEPKAHUE KYPCA «KOMIIBIOTEPHOE MO/JIEJTMPOBAHHUE)

MOACIUPOBAHUA

Pasgennl Kypca JlaGopaTopHbIil NPAKTHKYM
1. MaTtemarnueckoe 1. MoaenupoBaHue paauoakTUBHOIO pacnaja.
MOZAEIHPOBAHNE. 2. Mopenu BHyTpUBHIOBON U MEKBUI0BOII KOHKYPEHIIMUU.
2. Mopenuposanue 3. Mozens nBIKEHUs Teda ¢ y4eTOM CONPOTHBICHUS CPEIBL.
CTOXACTUIECKHUX CHCTEM. 4. OnTHMH3AIMOHHBIE MO B SKOHOMHKE.
3. UmutaunonHoe 5. MogenupoBaHie CTOXaCTUYECKUX CUCTEM.
MOJEIUPOBAHMUE. 6. IMuTanuoHHOE MOJEINPOBAHUE CUCTEM MAaCCOBOIO
4. MonenupoBaHue 00CITyKHBaHMUS.
JUHAMHYECKIX CHCTEM, 7. OCHOBBI MOZIETIPOBAHNS INHAMITIECKIX CHCTEM.
Xa0C ¥ CaMOOPTaHU3AIHS 8. Xaoc u caMoopraHu3alys B JMHAMIYECKUX CHCTEMAX

~~

MPOIECCYAJIBHBIA KOMIIOHEHT — IPUMEHEHUAE KEMC-TEXHOJIOT A

L

IIpoexTHpOBaHHE MPEIMETHO-OPHEHTHPOBAHHOIO Keiica

E> Heﬂb: onpeaciI€HuE pa3aeioB JUCHUTIIIMHBI, COACPKAHUE KOTOPBIX MOXKET CIIYKUTh

HUCTOYHUKOM IJIs1 COCTABJIICHUA MPEAMETHO-OPUCHTUPOBAHHBIX KelcoB

L

Pa3paboTka npeaMeTHO-OPHEHTHPOBAHHOIO Kelica

Heﬂb: COCTaBJICHUEC NPECAMETHO-OPUECHTUPOBAHHOTO Keiica Ha OCHOBE OJICMECHTOB,

Jranbl
<

BXOJIIIHX B COCTaB KOMIIOHEHTOB Kelica

O

IIpumeHeHHe NpeIMEeTHO-OPHEHTHPOBAHHOIO Kelica HAa y4e0HbIX 3aHATHAX

|';'> Ienn: mouraroBoe peieHne mpeIMEeTHO-OPUEHTHPOBAHHOTO Kelica Ha Ta00paTOPHOM

3aHATHA

Puc. 1. Mogenb noarotoBku 6yayLwmx yumtenen nHpopmaTmkm
B 06112CTN KOMMbIOTEPHOrO MOLENNPOBAHMS C MPUMEHEHNEM KEIAC-TEXHOIOrNN
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Tabnvua 1
KomneTeHTHOCTb yunutens uHpopMaTUKu B 06/1aCTU KOMMNbIOTEPHOIO MOAENUPOBaHUS

KOMNOHEeHTbl KOMNETEHTHOCTU Cop,ep)KaHue KOMMOHEHTOB

CnocobHOCTb padpabaTbiBaTb U MPUMEHSATb Ha MPAKTMKE OCHOBHbIE
B/Abl MAaTEMATUYECKUX N UMUTALMOHHbIX MO,D,eJ'IeVI, MCNnosb30BaTb
MpeaMeTHbIl TEXHONOrMM KOMMNbIOTEPHOI0 MOAENNPOBAHUS AJ151 MOCTPOEHUSA U
ncenenoBaHuna MO,D,eJ'IeVI, 3HaTb OCHOBHbIE MOHATUSA, MPUHLMMNbI, METOObI
1 cpeacrtea aHaIMTUHECKOro u UMMTaUMOHHOIo MOAeSIMPOBaHUA

Cnoco6HOCTb NIaHMPOBaTL U OCYLLLECTBAATL COOCTBEHHYIO 1CCne-
Miccnenosatensekuii [0BaTeNbCKYIO IeATeNbHOCTb; 0G0CHOBLIBATH MOJTyHEHHbIE B XO4e
nccnefoBaHvs peaynbTarhl

B skcnepuMmeHTanbHOM Tpyne o0yueHHe BeJI0Ch Ha OCHOBE MPEII0KEHHON
MOJIEJIM IOATOTOBKHU OyIyIIHX yuuTenel HHPOPMATUKU B 001aCTH KOMIIBIOTEPHOTO
MOJIETUPOBaHUS C NMPUMEHEHHEM KEHC-TEXHOJIOTUH, a B KOHTPOJIBHOU — MO Tpa-
JTUIMOHHOM MOJIeNH, PeAyCMaTpHUBAIOIIEH 0CBOEHUE 00YUarOIUMMHCS TeOpeTHIe-
CKOT'O Kypca U METO0B KOMITbIOTEPHOTO MOJEIUPOBAHUS B XO/€ JaOOPaTOPHOTO
IIPAKTUKyMa.

[Ipennonaranock, 4To coaepkaHue 0OydeHHUs B XOJ€ dKCIIepuMeHTa u 0a3o-
Bas MOJIrOTOBKA 00y4aloluXcs 10 Havyalla SKCIIepUMEHTa B KOHTPOJIBHOU U JKCIIe-
PUMEHTAIBbHOM rpynnax OblIM OIUHAKOBBIMHU.

Pe3yabTarhl M 00cy:kaeHue. [lenarornaeckuii SKCIIEPIMEHT 10 OLIEHKE (-
(EeKTUBHOCTHU IPUMEHEHUS KEHC-TEXHOIOIUU KaK CPEeJCTBAa O0yUEHUs] KOMIIbIOTEP-
HOMY MOJIEIMPOBaHUIO Oynymux yuuteneil nundopmaruku nposoauics B 2017 u
2018 ronax Ha 6a3e ¢axynpTeTa MaTeMaTHKH, HHGopMaTuku u pu3uku Bonrorpan-
CKOI'0 FOCY/IapCTBEHHOI'0 COLIMATIbHO-TIEJarorMuecKkoro ynupepcurera. B skcnepu-
MEHTE NPUHUMAIN y4acTue 52 cTyneHTta, oOydaromuxcs no HampasieHuto «llexa-
rorudyeckoe obpasoBanuey, npopmisimM «Maremaruka u ”HGopMaTHka» u «Pu3nka
1 MH(OpMaTUKa».

Conepxanue 0oO0ydeHHUs] KOHTPOJIBHOM M 3KCIEPUMEHTANBHON Tpymnn ObLIO
OZIMHAKOBBIM W BKJIFOYAJIO B ce0sl TaKMe HANpaBJICHUS, KaK MareMaTHu4ecKoe Mo-
JeTUPOBaHNE, MOJIETUPOBAHNE CTOXACTUYECKUX CUCTEM, UMUTAIMOHHOE MOJIe-
JMpPOBAaHUE, MOJEIMPOBAHNE AMHAMUYECKUX CHUCTEM, XaOC U CaMOOpraHU3aLusl.
JlaGopaTopHbIii MPAKTUKYM, I7l€ B IKCIEPUMEHTAIbHON IpyMIe Hpearnoiaaraioch
IIpUMEHEHNE KeHC-TeXHOJIOTUH, BKIII0Yal B ce0s1 BOCEMb JIa00paTOpHBIX padoT,
B KOTOPBIX IPUMEHSIIUCH PEAMETHO-OPUEHTHPOBAHHBIE KEUCHI 110 KOMIIBIOTEPHO-
My MOJIETUPOBAHUIO.

Tak, nepsas nabopamopnas paboma Oblia MOCBSIIEHA TPOBEICHUIO YHCIICH-
HOT'O MCCIIEI0BAaHUS 3aJaHHON aHAJIMTUYECKOM MOJIETN U PaCCMOTPEHUIO METO/IOB
BHU3yaJIM3allK Pe3ylbTaToB MozaenupoBanus. CTyaeHTaM mpejarajics mpeaMer-
HO-OPUEHTUPOBAHHBIN Keiic «Mozeinp npouecca paJuoakTHBHOIO Paclajay, Bbl-
MIOJIHEHUE KOTOPOT0 MOAPa3yMeBao:

1) pa3paboTKy mporpaMMbl — YUCIICHHOW MOJIENIN TTPOIIecca;

2) npoBe/ieHNe BHIYMCIICHUH 110 331aHHBIM Ha0OpaM BXOAHBIX IApaMETPOB C
LENBbI0 BepU(UKAIIUN YUCITICHHON MOJICIH;
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3) pa3paboTKy MOy BU3yaIU3aluU B MOJEIMPYIOLIEH ITporpaMmme, CTpos-
11ero rpauk UCKOMON (PyHKIINY;

4) onpeneneHre ¢ MOMOIIBIO YUCIEHHOTO SKCIIEPUMEHTA C MOJIENBIO BXOJJHOTO
napaMeTpa MOJIeH, Hanbosee CUIIbHO BIHUSIIOLIEr0 Ha X0/ MOZIEIUPYEMOTo Ipoliecca.

Bo smopoti nabopamopnoii pabome npoBOAUIOCH HCCIEIOBAHUE 3aJaHHBIX
aHAJMTUYECKUX MOJIENIel CpeICTBAMHU MMaKeTa KOMIIbIOTEPHOI'O MOAEIMPOBAHUS
MVS (Model Vision Studium).

B pamkax naHHON pabOTHI CTyAeHTaM OBLTH MPeIOKEHbl PEAMETHO-0pPH-
€HTHpPOBaHHbIE Keiichl «Mozenb AMHAMUKH YUCIEHHOCTH OMOJI0TMYeCKOM MOmyisi-
LMY C HENIPEPBIBHBIM Pa3MHOKEHUEM» U «MoOzeab MEKBUOBON KOHKYPEHLIUH [Tl
cooOmiecTBa U3 AByX MOMYJISALUH ¢ HEMPEPHIBHBIM Pa3MHOKEHUEM).

Pemenue nepBoro u3 ykazaHHbIX KEHCOB MpeIoiaraio:

1) mocTpoenue cpenctBamu nakera MVS KOMIbIOTEPHOI MOJIeNTM HA OCHO-
BE aHAJUTHUYECKONH MOAETH ITUHAMHUKH YHCICHHOCTH OMOJOTHYECKON MOMYIISAINUN
C HENIPEPBIBHBIM Pa3MHOKEHUEM;

2) mpoBeJieHNe BBIYMCICHUHN 110 3aJaHHBIM Ha0OpaM BXOAHBIX ITapaMETPOB
C 1IeJIbI0 BepU(UKALIMU KOMIIBIOTEPHON MOJEIH;

3) omnpeneneHue ¢ MOMOIIBIO SKCIEPUMEHTOB C MOJIEIbIO BXOAHOIO Mapame-
Tpa MOJIeNH, HauboJee CUIBHO BIUSIOIIETO HAa X0/ MOJIEIMPYEMOTo MpoLecca.

Oco0eHHOCTh BTOPOTO Kelca 3aKIIo4aiach B TOM, YTO B IIPOLIECCE €0 pelie-
HUS IPOU3BOIAIINCE:

1) noctpoenune B MVS joructuyeckoil Moaesid MEXBUIOBON KOHKYPEHIIMHU
JUIsL COOOIIECTBA U3 JIBYX HOMYJISILUN C HENIPEPHIBHBIM Pa3MHOXKEHHEM;

2) BBIYMCIICHHUS 110 3a/laHHBIM HAa0OpaM BXOJHbBIX ITAPAMETPOB C LIENIbIO BEPU-
(buKauy KOMIBIOTEPHON MOJICIIH;

3) onpeneneHne ¢ MOMOUIbIO SKCIEPUMEHTOB C MOJIENIBIO BEPOSATHOCTH YCTOM-
YMBOI'O COBMECTHOIO COCYIECTBOBAHMS MOMYJISLUI WX BO3MOKHOCTH BBIKUBA-
HUS TOJIBKO OJJTHOM U3 HUX.

Tpemvs nabopamopHnasn paboma Obl1a HallpaBlieHA HA MPAKTUYECKYIO OTpa-
OOTKY OCHOBHBIX 3TaIllOB YUCIEHHOI'O MOJIEIMPOBAHUS, BKIIOYAIOIIET0, B OTIIMYHUE
OT IPEJBITYIINX padoT, 3Tall HOCTPOECHUS AHATTUTUYECKON MOJIETH.

CryneHraMm Ipeiarajioch pelmTh MPeIMETHO-OPUEHTUPOBAaHHBIN Kelc «Mo-
JIEJIb OZTHOMEPHOTO JABMKEHMS TAPALIIOTUCTA, YTO MPEAIOIarao:

1) mocTpoeHne aHaTUTUYECKON MOJEIN OJHOMEPHOTO JABUKECHUS Mapariro-
TUCTA HA JTAIE 10 MOMEHTA OTKPBITUS IapallloTa;

2) pa3paboTKy ¥ BepUPHKALHIO KOMIBIOTEPHON MOJIEIH IIpoliecca;

3) onpeneneHue ¢ NOMOIIIbIO SKCIIEPUMEHTOB C MOJIETIbI0O MOMEHTA BPEMEHH,
HA4MHAas C KOTOPOTO CKOPOCTh MAapaIlIOTHCTA B 3aTSHXKHOM IIPBDKKE CTAHOBUTCS T10-
CTOSIHHOM.

AHaAJIOTUYHBIM 00pa30M OBUIH OPTaHW30BaHBI U OCTaBIIHECS JTa00OpaTOpHBIE
paboThl, HalleJICHHbIE Ha U3y4YEHUE BOIPOCOB MOCTPOEHHS ONTUMHU3ALMOHHBIX MO-
nenell B 3KoHOMUKe (keiic «OnTuMH3alMoHHas MOJIENb IUIAaHUPOBAHUs N1EPEBO3-
0K»), MOJICIMPOBAHUS CTOXaCTHUECKHUX cucTeM (keiic « IMurtanus ciayyailHbIX HC-
nelTaHui Ha OBM»), HMUTALlMOHHOTO MOJIEIMPOBAHMSI CUCTEM MaCcCOBOIO 00CIy-
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KMBAHUS, OCHOB MOJICJIMPOBAHUS JUHAMUYECKUX cUCTeM (Kkelc «Monenb quHa-
MUKHU YHUCIEHHOCTH OMOIOTUYECKON MOIMYJISIIIMY C TUCKPETHBIM Pa3MHOXKEHHUEM),
Xaoca M CaMOOPTraHU3alys B TUHAMUYECKUX CUCTEMAX.

Tabnvua 2

ypOBHM cq)OpMMpOBaHHOCTI/I KOMMNEeTeHTHOCTUN 6yp,yu.|,ero ydyuTtensa I/IHqJOpMaTI/IKM

B 06/12CTU KOMIMbBIOTEPHOr0 MOAENIMPOBAHUS

YpoBHHU IIpusnaku copmupoBaHHOCTH
Ilpeomemmnwtit Komnonenm
v Umeer npeacTapieHne 00 OCHOBHBIX TIOHATHAX KOMITLIOTEPHOTO MOJIEIMPOBAHHUs (TAKUX KAK MOJIEIb,
MOJICTIMPOBaHUE, MAaTEMaTHYECKOE MOJCIUPOBAHKE, KOMIIBIOTEPHOE MOJACIHPOBAHUE), 00 OCHOBHBIX
" . JTarnax U CPeACTBaX MMHUTALMOHHOTO MOJCIMPOBAHUS; MOKET HMPHBECTH MPUMEpPBI Mojeieil u3 pas-
e JINYHBIX 00acTei AeATEIIbHOCTH.
v' CnocobeH paspaborarh KOMIBIOTEPHYIO MOJIETh HA OCHOBE TOTOBOM aHAIMTHYECKONH MOJIEIH TI0 YETKO
3aIaHHOMY aJITOPHTMY, TPOBECTH YUCIICHHBIH SKCIIEPHMEHT.
Kpome nepeuucnennvix eviue graiouaem ciedyioujue npusHaKu.
v" MOXeT IIPUBECTH pa3IM4HbIe KIacCu(PUKALMU MOJIEIEN; BIa/IeeT MPEACTABIEHUAMU 00 MCTIONb30BAHUH
. CHCTEMHOT'O TOJX0[a B MOJCIMPOBaHHH, 0 MeToie MoHTe-Kapio U MOIeTMpOBaHUH CITyYaiHBIX HC-
Cpeaumnii .
MBITAHUH.
v" CrocoGeH MOCTPOUTh aHATMTHYECKYHO M UMHUTALMOHHYIO MOJIENH, IPOBECTH aHAIIM3 PE3YJILTAaTOB MO-
JICITUPOBAHUSI.
Kpome nepeuuciennvix sviuie sKuouaen cieoyoujue NPUsHaKu:
v\ VYMeeT NpUMEHATh CUCTEMHBIN MOAXOM TPU aHAIM3E MPEIMETHON 001ACTH MOJETUPOBAHUS; BIAJEET
MIPE/ICTABICHUSAME 00 OCHOBHBIX ITOAXO0aX K MOJICTHPOBAHUIO IUCKPETHBIX U HETIPEPBIBHBIX CITyYailHBIX
Boicokmii BEJIMYHMH, O B3aUMOCBSI3H SBJICHUI Xa0ca U CAMOOPTAaHU3AIMHU B TUHAMHYECKUX CHCTEMaX.
v" Crioco6eH MOCTPOUTh AHATMTUYECKYEO U IMUTALMOHHYIO MOJIENH C UCTIONb30BAHMEM PA3IMIHbIX CPEJICTB
KOMITBIOTEPHOTO MOJICJIUPOBAHNS, TIPOBECTU MOJACIUPOBAHHUE JTMHAMUYECKUX CHCTEM Ha OCHOBE (a3o-
BOTO OIHCAHUSI.
Hccneoosamensckuii Komnonenm
v WmeeT npescTapienue 06 OCHOBHBIX ATAIaX MCCIIENIOBAHM.
" . v" CnocoGeH Ha OCHOBE IOTOBOTO OMKMCAHHUs OOBEKTA UCCIENOBAHUA CPOPMYINPOBATH LENb U 3a/[a4l HMC-
i CJIe/IOBAHMSI, UCCIIEA0BATh MOJIEIIb C MOMOIIBIO MPEUIOKEHHOTO MAKeTa KOMIIBIOTEPHOTO MOJIEIMPOBa-
HUSL, TIPOBECTH SKCIIEPUMEHT Ha OCHOBE NPEJUIOKEHHBIX JaHHbIX.
Kpome nepeuucnennvix svlue sxnouaem ciedyiowjue npusHaKu.
v' MOXeT IPOBECTH BU3YAIIM3ALUIO PE3YILTATOB MOJIETMPOBAHHS.
Cpennuii | v' CriocoGeH HCCIEN0BaTh MOJIEDb ¢ HCTIONB30BAHUEM PA3IMUHBIX CPEACTB KOMITLIOTEPHOTO MOJIEIMPOBA-
HUsI, OPraHW30BaTh M MPOBECTH IKCIIEPUMEHT, IIPOBECTU AHAJIU3 M MHTEPIPETALMIO PE3YJIbTATOB KC-
MepUMEHTA.
Kpome nepeuucnennvix sviute 6Ka04aen ciedyiouue npusHaKi:
v' MoxeT BbIOPaTh HHCTPYMEHTAIBHOE CPEACTBO KOMITBIOTEPHOTO MOJIEIMPOBAHMS [Tl IPOBEICHHUS HC-
Bbicokmii CIIEIOBAHUS.
v' Cnoco0GeH Ha OCHOBE aHau3a NpoOIEMbI IPOBECTU OINMCAHKHE 00BEKTA HCCIIEI0BAHNS, YETKO ChopMy-
JIMPOBATh THIIOTE3Y UCCIICIOBAHNUS, IIPOBECTH AHAIIN3 PE3YIbTaTOB HCCIICIOBAHHSI, 000OCHOBATH BBHIBOMEL.

Ha 3aBepimaroniem stamne onbITHO-OKCIIEPUMEHTAIBHON Pa0OThI IPOBOIUIACH
JTMArHOCTUKA C(hOPMUPOBAHHOCTH KOMIIETEHTHOCTH OYIyIIEro y4uTels nHpopMma-
TUKHU B 00JIACTH KOMITBIOTEPHOTO MOJICITUPOBAHHMS, TIPEIIIOIATaIOIIast ONpeAcIICHHE
ypoBHEH CHOPMUPOBAHHOCTH KAKIOTO U3 KOMIOHEHTOB. HaMu ObLIM BBIIEICHBI
TPH YPOBHS — HU3KHM, CPETHUNA ¥ BHICOKHIA, PU3HAKH JIOCTHKCHUS KOTOPBIX TIPE/I-
CTaBJICHBI B Ta0IM. 2.
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Jlnarnoctuka ypoBHeH COPMUPOBAHHOCTH PEOMEMHO20 KOMNOHEHMA KOM-
NETEeHTHOCTHU OyAyIIero yuurens nHHOPMaTUKU B 00JIACTH KOMITBIOTEPHOTO MOJIE-
JMPOBAHUS POBOAMIIACH HA OCHOBE aHAIM3a PE3yNbTaTOB YUeOHOH JeATEIbHOC-
TH — BBITIOJIHEHHUS 3a/IaHU JTAOOPATOPHBIN 3aHATHH, PE3yJIbTaTOB TECTHPOBAHMS,
KOHTPOJIBHBIX 33JaHHii B (hopMe MUCHbMEHHOTO SKCIPECC-KOHTPOJIS M0 BOIIPOCaM,
MIPEIOKEHHBIM TPETIOIaBaTEIIEM.

OueHka ypoBHsI CQOPMUPOBAHHOCTH UCCIE008AMENLCKO20 KOMNOHEHMA KOMITe-
TEHTHOCTH OyIyILero yIuTesst HHPOPMATUKU B 00JIACTH KOMITBIOTEPHOTO MOZAEINPO-
BaHUS OCYIIECTBIISIACH HA OCHOBE aHaJIN3a MHIMBUIYyJIbHBIX CEMECTPOBBIX YUEOHBIX
npoekToB. MHIMBU/TyanbHbIM yueOHbIH MPOEKT BBINOIHSIICS B TEYEHHE CEMEeCTpa U
npesronarajg NOCTPOSHHE CTYACHTOM aHATUTHYECKOH MOJIENH TI0 MOCTAaBIEHHON 3a-
nade, pa3paboTKy COOTBETCTBYIOIICH KOMIIBIOTEPHOH MOJEIH, UCCIICJOBAHNE MOJICITH
1 ohopMIIeHHE pe3yasTaToB paboThl B BUJE oTdeTa. OTYET MO MPOEKTy BKIIFOYAN 110-
CT@HOBKY 3a]1a41 MOJICTIMPOBAHS, (POPMYIUPOBAHHE 1IENIH, 33/1a4 ¥ THIIOTE3bI UCCIe-
JIOBaHUSI, TPOBEICHIE aHAIN3a PE3yIIBTaToOB, (POPMYIMPOBAHUE BBHIBOIOB.

Amnanu3 1aHHBIX 00 YpOBHSAX C(OPMHUPOBAHHOCTHU MPEIMETHOTO KOMIIOHEH-
Ta KOMIIETEHTHOCTH OyIyIIero yunuTesss HHPOPMATHKH B 00IaCTH KOMITBIOTEPHOTO
MOJICIIMPOBAHMUS Y CTYACHTOB YKCIIEPUMEHTAIBHON U KOHTPOJILHOM TPYIIIT TOKa3al,
YTO B OKCIIEPUMEHTAILHON IPyTIIe CHU3MIOCH KOJIMYECTBO CTYACHTOB C HU3KUM U
CpeIHUM YPOBHEM C(HOPMHUPOBAHHOCTH KOMITETEHIINH, IT0 CPABHEHUIO C KOHTPOIIb-
HOH TPYIIION, B TO K€ BPEMsI B KOHTPOJIBHOU TPYTIIE OTCYTCTBYIOT 00ydJarommuecs,
JOCTUTIINE BBICOKOTO YPOBHS, a B 9KCIIEPUMEHTAIBHOM TPYIIIE 3TOTO e YPOBHS
nocturu 27 % obydarommxcs (puc. 2).

100%
° 84%

80%
61%
60%

40% 27%

20% 16% 12%
| [ e
0%

Huskuit ypoBers  CpemHuil ypoBeHb  BBICOKMII YPOBEHB

OKonrpombHag rpymma B DKcIepuMeHTalbHas TPYIIIa

Puc. 2. Pe3ynbtaThl ANAarHOCTUKM YPOBHS CHPOPMUPOBAHHOCTM NPEAMETHOrO KOMMOHEHTa
B 3KCNEPUMEHTAJIbHOM 1 KOHTPOJIbHOM rpynnax

Pe3ynbTarhl IMarHOCTUKHM YPOBHS C(HOPMUPOBAHHOCTH HUCCIIEA0BATEIBCKOTO
KOMIIOHEHTa KOMITETEHTHOCTH OyIyIEero y4uTesss HHPOPMAaTHKH B 00IaCTH KOM-
MBIOTEPHOTO MOJICTTMPOBAHMS CBUICTEILCTBYIOT, YTO Ha CPETHEM M BHICOKOM YPOB-
HSX C()OPMHUPOBAHHOCTHU JIAHHOTO KOMITIOHEHTA HaxonsaTcs 73 % olyuaromuxcs B
HKCTIEPUMEHTAIBHOM TPYIITE, B TO BPeMsl KaK B KOHTPOJIBHOMW I'PYTIIe HA 3TUX K&
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ypoBHSIX Haxonatcs 58 % oOyuarouuxcs (puc. 3). YBenuueHue 10711 00ydarommx-
Csl, TOCTUTIINX BBICOKOTO YPOBHSI C(HOPMUPOBAHHOCTH MCCIIEOBATEIHCKOTO KOM-
MOHEHTa PacCMaTpUBAEMON KOMIIETEHTHOCTH, TIPOU30IILIO OoJiee YeM B J[Ba pasa —
¢ 21 mo 58 %.

70%
60%
50% 42%
40%

58%

37%

27%
30% 21%
20% 15%
10%

0%

Huskuit ypoens CpenHuil ypOBEHb Beicokmuii
YDPOBEHb

OKoHTtpomnpHad rpynmna E DKcrepuMeHTallbHad TPyIa

Puc. 3. Pe3ynbraTbl AMAarHOCTUKM YPOBHSI CGOPMUPOBAHHOCTU UCCNEA0BATENbCKOrO KOMMOHEHTA
B 9KCMEPUMEHTaNbHOWN 1 KOHTPOJSIbHOM rpynnax

Jlig onpenenenys 3HaYMMOCTH TOJIYYEHHBIX PE3ybTaTOB MPUMEHSIICS KpH-
TEPHUil OHOPOAHOCTH 2. DMIIUPHUYCCKOE 3HAYCHUE KPUTEPHS > BBIYKCIUIOCH T10

bopmyne

Loy =N XM X ZE_

rae M u N — pa3Mepbl KOHTPOJIbHON U AKCIIEPUMEHTAIBbHOM TpyII; MOpPsIKOBas
mKana L ¢ pa3snuuHbIM OasiaMu.

Jlns cpaBHMBaeMBbIX BBIOOPOK HOTydeHo ) = 6,27 (IpeIMeTHbIH KOMIIO-
HEeHT) U x°, = 6,9 (uccrenoBarenbckuil KOMNoHeHT). Kputndeckoe 3HaueHne Kpu-
Tepust x* s yposHs 3Haunmocty 0,05 pasro 5,99. Tak kak x> %) s, TO AOCTO-
BEPHOCTH Pa3IMYMi XapaKTEPUCTUK CPABHUBAEMBIX BEIOOPOK cocTaBisieT 95 %.

3akuouenne. [IpoBeeHHOE Hccae0BaHUE TOKA3aJI0, UTO MpeularaeMblid
MOJXO/ MIPUMEHEHHS KEHC-TEXHOJOTHH MPU O0YyYEHUU KOMITBIOTEPHOMY MOJEIH-
pOBaHMIO OyAyIINX yuuTeder HHPOpPMAaTUKU 0OecrieuuBaeT 0oJiee BHICOKHE PE3yIib-
TaThl TAKOM MOATOTOBKU 110 CPAaBHEHHIO C TPAAULIMOHHBIM MOAX010M. B Hanbons-
IeH CTETIEHHU ATO MPOSBISIETCA B IUIaHE o0ecriedyeHns ycaoBrid (HOpMUpOBaHUS HA
BBICOKOM YPOBHE TIPEIMETHBIX 3HAHH, a TAK)KE CYIIECTBEHHOTO YBEIMUSHHUS JOJIN
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00y4aromuxcsi, JOCTUTTINX BBICOKOIO YpPOBHS C(OPMHUPOBAHHOCTH HCCIEIOBa-
TEJIbCKOTO KOMIIOHEHTA pacCMaTpUBaEMO KOMIIETeHTHOCTH. [loryyeHHbIe 1aHHbIe
CTaTUCTUYECKH MOATBEPIKICHBI, YTO MO3BOJISIET TOBOPUTH 00 YPPEKTUBHOCTH TPH-
MEHEHUsI KeHC-TeXHOIOTUH KaK CPeACTBa 00yUSHHSI KOMIIBIOTEPHOMY MOJEITUPOBa-
HUIO OylyIuX yuutenaei nHpOpPMaTHKH.

[1]

[4]

[5]

[10]

[11]

[12]

360

Cnucok nutepartypbl

bapanosa E.B., Jlanmes B.B., Cumornosa U.B. TlonrotoBka 6akaiaBpoB M0 HAIIPABJICHHUIO
MeIaroruyeckoro oopasopanus B oonactu uHpopmatuku U MKT Ha 0aze snmeKTpoHHBIX
oOpa3oBarelbHBIX pecypcoB // PernonanbHas uHpopmaruka «PH1-2018»: marepuanst
XVI Canxkr-IlerepOyprekoit MmexxmynaponHoit kondpeperuuu. CII6., 2018. C. 356-358.
Bapanosa E.B., Cumonosa HU.B. Pa3Butue npodeccrnoHaNbHBIX KOMIIETCHIIMI OaKaiaB-
POB IO HAMPABIEHHIO MEJArorHueckoro o0pa3oBaHus B 00JacTH HHPOPMATHKH B YCIIO-
BUsiX mudpoBoro odpazoBanus // M3BecTust Poccuiickoro rocymapcTBeHHOTO MEIaroru-
yeckoro yHuBepcurera umeHn A . I'epuena. 2018. Ne 190. C. 116-124.

byeaiixo E.B. Metonndeckas cuctemMa Kypca 1o popMUpOBaHHUIO 3HAHUH, YMEHUN U Ha-
BBIKOB B 00JIACTH KOMIIBIOTEPHOI'O MOJIEIMPOBAHUS B MOATOTOBKE OyAyIIMX YUYHTEIeH
uHpopmaruku // IIpuMeHeHre HOBBIX TEXHOIOTHH B 00pa3oBanuu: Marepraibl X VII Mex-
nyHaponHoii koHpepenuun. Tpoumk: ®HTO «BAUTUK», 2006. C. 400-402.
Taoocuxypbanosa I'M. JluaakTudecKuil IOTEHIIMAT KeWC-TEXHOIOTUH B 00yYeHUN WH-
(hopmaruke // BectTHuk MOCKOBCKOTO HHCTHTYTa TOCYIAPCTBEHHOTO YIIPABJICHHUS U TIpa-
Ba. 2016. Ne 15. C. 39-42.

Jlopowenxo E.I, Ilax H.U., [lywxapesa TII., Xezaii JLB., Axosnesa T.A. Metonnue-
ckas cucrema o0yueHust UH)OpMAaTUKE CTYICHTOB MEAArOrMYECKUX BY30B B YCIOBHSX
@I'OC BO // BectHuk KpacHospckoro rocynapCTBEHHOTO NEIarOTHUECKOTO YHUBEPCH-
teta umeHu B.I1. Acradbesa. 2015. Ne 1 (31). C. 36-44.

Kopones A.JI. KomnbrotepHoe MonenupoBanue B oopazosanuu. URL: http://gisap.eu/ru/
node/18917

Jlobanosa H.B., Manvwun M.E., Cmeikosckas T K. Vcnonb3oBaHue KEHC-TEXHOIOIUHA
P TOATOTOBKe Oynymux yuurenei uadopmaruku // M3Bectua bantuiickoit rocynap-
CTBEHHOH akaJieMHH pbIOOMPOMBICTIOBOTO (HJIOTA: MCUXOJIOTO-MEAarornyecKue HayKu.
2011. Ne 3. C. 28-33.

Maprosuu O.C. TlpenmMeTHO-OpHeHTHPOBaHHbBIE Kekchl 1o nHpopMmarrke // M3Bectust Boro-
TPaJICKOTO TOCY/IAPCTBEHHOTO Tieiarornaeckoro yausepeurera. 2017. Ne 5 (118). C. 70-75.
Maprosuy O.C. Vcrionp3oBaHne KeHC-TeXHOIOTHH MPH 00y4eHnH HHpopmaruke // Uudop-
MallMoHHbIe TexHonoruu B oOpazoBanuu «MTO-Caparos-2017»: marepuanst [X Bce-
poccuiickoit HayyHO-TpakTH4eckoil konpepenuuu. Caparos: Hayka, 2017. C. 47-49.
Huxumuna M.A. Kelic-MeTOx Kak CpeJICTBO peanu3aiuu (peaepaaIbHOTO rocy1apCcTBEH-
HOTO 00pa3oBaTeIbHOTO CTAaHJapTa BBICIIETO MPO(EeCCHOHAILHOTO 00pa3oBaHUs Tpe-
THETO TIOKOJICHHS Ha 3aHATHSIX 110 HHpopMaTHKe // Mup HayKH, KYJIbTYpPbI, 00pa30BaHHS.
2013. Ne 3 (40). C. 126-128.

Cenusanosa J.T. Metoauka 00y4eHHs OCHOBAM KOMITbIOTEPHOTO MOJEIIMPOBAHHUS B I1e-
JTarOTUYECKOM By3€ U ILIKOJIE: JIUC. ... KaH/. nel. Hayk. HoBocubupck, 2000. 144 c.
Cemaxun Y. I” HayqHO-METOIMUECKUE OCHOBBI TIOCTPOCHUS 0a30BOro Kypca HHpopma-
TUKH: IUC. ... A-pa neq. Hayk. [lepmb, 2002. 409 c.

INNOVATION PEDAGOGICAL TECHNOLOGIES IN EDUCATION



Mapxkosuu O.C., CepreeB A.H. Becmnux PY/{H. Cepua: Ungopmamusayus oopasosanus. 2019. T. 16. Ne 4. C. 351-364

[13] Cumonosa U.B. Kelic-TeXHOIOTHH B IPOrpaMMe TIOBBIIIEHUS KBATU(DUKAIIUU TIPEToa-
Baresel st 00ydeHMsl CTYJICHTOB Pa3BUTHIO MH(POPMAITMOHHOW 00pa3oBaTelbHON Cpe-
JieI TIKOJTBI // HOBBIE 0Opa3oBaTeNbHbIE CTPATErHd B COBPEMEHHOM HWH(POPMAIMOHHOM
MIPOCTPAHCTBE: COOPHUK HAyYHBIX CTaTed MO MaTephajiaM MEKIyHApOIHOH HayIHOH
koH(pepenmmu. CI16.: PI'TIY umenn A.U. T'epuena, 2017. C. 152—155.

[14] Cwmonanunosa O.I7 Junaktnyeckue BO3MOXKHOCTH MeTofa case study B 0OydeHHu CTy-
nentoB // 'ymanurapusiii BectHuk. 2000. Ne 3. C. 32-35.

[15] Cogponosa H.B. CoBpeMCHHBIC TCHICHINN Pa3BUTUS METOJUKH 00ydeHHs HH(pOpMa-
THKE B IIKOJIC // AKTyallbHbIe TIPOOIEMbI MaTEMATHICCKIX U TEXHUYECKHX HayK: cOOp-
HUK HaydHBIX cTareid. Yebokcaper: UI'TTY umenu 1.5, Sxosnesa, 2016. C. 44-50.

Hcropus crarbu:
Jara moctytuienus B pemakiuio: 15 aBrycta 2019
Jara npunsaTus k medaru: 15 centssops 2019

Juisi nuTHpOBaHUNA:

Maprosuu O.C., Cepeees A.H. Ouenka 3p(HEeKTUBHOCTH TPUMEHEHHS KEHC-TEXHOIOTHI
npu 00y4eHHH KOMIIBIOTEPHOMY MOJICIIMPOBAaHUIO OynyImux yuutesned uHpopMaTuku //
Bectauk Poccwmiickoro yHuBepcuTeTa ApyKO6!I HapomoB. Cepust: MudopmaTuzanus oopa-
3oBanus. 2019. T. 16. Ne 4. C. 351-364. http://dx.doi.org/10.22363/2312-8631-2019-16-4-
351-364

Caenenns 00 aBTopax:

Maprosuu Onvea Cepeeesna, crapiinii npemnojaBareib kadeapbl nHOOPMATUKH U METO-
JIMKH TIpeTroiaBaHus HHPOPMATHKN Bosrorpaickoro rocy1apcTBEHHOTO COMAIbHO-TIEA-
TOrMYECKOTO YHUBepcureTa. Konmaxkmuas ungopmayusa: e-mail: omarkovich@yandex.ru
Cepeees Anexceii Huxonaeguu, TOKTOp TIeNarornueckux Hayk, JOLEHT, podeccop Kapeapsl
nHPOPMATUKN U METOAMKH NpenoaaBaHus nHGopMaTuku Bonrorpaackoro rocyaapcTBeH-
HOTO COI[MAIbHO-MIEAarornueCcKoTo YHUBepcuTeTa. Konmaxmuas ungopmayus: e-mail:
alexey-sergeev(@yandex.ru

Research article

Evaluation of the effectiveness of the use of
case-technology in teaching computer modeling of
future teachers of informatics

Olga S. Markovich, Alexey N. Sergeev

Volgograd State Social and Pedagogical University
27 Prospekt imeni V.I. Lenina, Volgograd, 400066, Russian Federation

Problem and goal. The article describes the problem of using case-technology in teaching
computer modeling to future teachers of informatics. The relevance of solving this problem
is determined by the need to find new approaches to combining the fundamental and applied
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training of future teachers in order to form a holistic competency that provides a solution to
professional pedagogical problems. The purpose of this study was to design a model of training
future teachers of informatics in the field of computer modeling using case-technology, as well
as testing this model during a pedagogical experiment.

Methodology. The basis of the developed methodological approach was the use of
subject-oriented cases in teaching computer modeling to future teachers of informatics. This type
of cases is considered as a set, which includes: 1) situational problem; 2) tasks, the implementa-
tion of which leads to the solution of the problem; 3) materials needed to complete tasks;
4) software tools for solving the problem.

The model of training of future teachers of informatics using case-technology is con-
sidered as a set of target (formation of competence of the teacher of informatics in the field of
computer modeling), content (the content of the course “Computer Modeling”) and process
components (three stages of design, development and direct application of the subject-oriented
case of computer modeling in the classroom). To assess the effectiveness of the case-technology
application, a pedagogical experiment was conducted, involving the implementation of training
in experimental and control groups.

Results. The article presents the results of an experiment conducted at the Volgograd
State Socio-Pedagogical University. During the experiment in the control and experimental
groups, a course of computer modeling was implemented with the preservation of the content,
but with the use of case-technology in the experimental group. Criterion evaluation of the ef-
fectiveness of the formation of competence of the teacher of informatics in the field of computer
modeling was carried out in the subject and research aspects. The results of the experiment
showed that in the experimental groups increased the number of students represented at high,
as well as medium and high levels of formation of both the subject and research component of
the competence.

Conclusions. The study showed that the proposed approach to the use of case-techno-
logy provides high results. The obtained and statistically confirmed data of the experiment allow
us to speak about the effectiveness of the use of case-technology as a means of teaching com-
puter modeling to future teachers of informatics.

Key words: computer modeling; case-technology; teacher training; pedagogical experiment
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5. JIutepaTypHble CCHIIKU BBIIEISAIOTCS KBaAPaTHBIMU CKOOKamH [ |.

6. YoenurenbpHasi mpochOa HE UCIOIb30BaTh B TEKCTE CTAThU IIEPEHOCHI, BCTABICHHbBIE
BpYy4HYIO!

7. Pa3psiika TeKcTa UCKITIOYAETCS.

8. B TekcTe JOMKHBI COAEPIKATHCS CChUTKM Ha PUCYHKH U TaOJUIBL. 3a Ka4eCTBO PUCYH-
KOB UM (poTorpaduii penakius OTBETCTBEHHOCTH HE HECET.

9. Cnucok uTepatypbl 0GOPMITSIETCS CIISAYIOMNUM 00pa3oMm:

a) HOMEP CCHUIKU BBIJENIACTCS KBAIPATHBIMU CKOOKaMH;

0) ons cmamelii 6 coopHukax u nepuoouke: HaMwIvs U MHALUAIBI aBTOPa, HA3BaHUE CTa-
ThH; aanee (mocie AByX KOChIX 4epTOYeK) — Ha3BaHHe COOpPHUKA WITH JKypHalla, MeCTO U3AaHUs
(U1 KHUT ¥ U31ATENIbCTBO), TOA U3AaHus (U1 IEPUOIUYECKUX U3IaHUK — HOMED), CTPAHHLIBL.

Oopazeu: [3] Koprunos B.C. Tlcuxonoruueckue acneKkTbl 00yueHHs CTYIEHTOB By30B
(paxransHbIM MHOXKECTBaM // BecTHuk Poccuiickoro yHuBepcureTa Apyx0Obl Hapoaos. Cepus:
WNudopmaruzanms oopazoBanus. 2011. Ne 4. C. 79-82;

B) 012 MOHozpaghuii: haMUIIvs U MTHULIMAJIBI aBTOpa, Ha3BaHUE KHUTH, MECTO U3JaHMs,
W3JaTeNbCTBO, TOJl U3/IaHUs, KOIMYECTBO CTPAHMLI.

Oopaseu: [1] Boponyos A.b., Yyourosa E.B. Ilcuxonoro-nenarorndeckiue OCHOBBI pa3-
BuBaromero odyuenus. M.: 1C, 2003. 192 c.

10. ABTOp HeceT OTBETCTBEHHOCTh 32 TOYHOCTh MPUBOJUMBIX B €0 CTaThe CBEJCHMU,
IUTAT ¥ MIPABHJILHOCTD YKa3aHHUS HA3BaHUI KHHUT M KYPHAJIOB B CITUCKE JTUTEPATYPHI.

11. ABTOp BMECTE C TEKCTOM CTaThbU MPEIOCTABISACT KpaTKue cBeneHns o cebde: @.1.0.,
YYCHBIC CTEIICHb U 3BaHHE, MECTO pabOThI, Ha3BaHUE Kadeapbl, TOKHOCTD, e-mail.
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12. CornacHo npuka3y pektopa PYJIH, kaxxaas craThsi, npeacTaBieHHAs sl OIyOin-
koBaHuA B cepun «Hpopmarm3anns oOpa3oBaHus», MpoBepsieTcs B cUCTeMe «AHTHILIA-
THAT» C LEJIBIO ONPENENIEHUs 101 OPUTMHAIBHOCTH U BBISIBIEHUS UCTOYHUKOB BO3MOXHOIO
3auMcTBoBaHuA. K nmeyarun gonmyckalorcst paéoTbl, B KOTOPBIX J10Jis1 aBTOPCKOI0 TEKCTA CO-
crapjsier He MeHee 70 %.

13. Tlpu HenpaBUJILHOM 0 OPMJIEHUH CTATHH, CIIPABOK U Oubanorpadgum, HecBo-
eBpPeMEeHHOM cAadye K YKa3aHHOMY Bblllle CPOKY MaTepHaJioB, HeIPOXO0KAeHUH IIPOBEPKH
B cucTeMe «AHTHILUIAaruam (MeHee 70 % OPUIMHAJIBHOCTH), a TAK/Ke IPU OTPULATE/b-
HOM OT3bIBe PelleH3eHTA PeJaKIHOHHAS KOJJIerHsl CepuH OCTaBJisieT 3a c000ii IpaBo oT-
Ka3aTh aBTOPY B MyOJIMKALUH.

14. Peakossierusi cepuu AaeT 3eJIeHYI0 YJIUIY CTAThbAM HA aHIVIUCKOM si3bike. B 3TOM
clydae B KOHIE CTATbH HA3BaHUe, aBTOPbI, MeCTO UX Pa0OThl U AHHOTALUS NPUBOAATCS
HA PYCCKOM sI3bIKe.

15. Ml npocum aBTOpoB 0opMuTh Yepe3 Pocnieuars noanucky Ha s;xypHaJj «Bect-
Huk PY/IH. Cepusi: Undopmaruszanusi oopazopanus». [lonnucuoii unaexc 18234.

16. [Ipencrapmsis B peJakIMiO PyKOITUCH, aBTOp OepeT Ha ceOst 0053aTeTbCTBO HE Iy OH-
KOBaTh €¢ HY MTOJHOCTHIO, HM YaCTUYHO B MHOM M3IaHUH 0€3 COrTacHsl PeIaKIIny.

Obpaszey ogopmnenusi cmamvu

Mepuko-06uonoruyeckas naboparopus
KaK 00beKkT MO e iIMpoBaHuUa*

0O.B. UrymHoBa, E.A. JIlykbsinoBa, B./l. [Ipouenko, E.M. lllumMkeBr4

Poccuiickuii yHUBEpCHUTET JIPY>KOBI HAPOIOB
Poccuiickaa @edepayus, 117198, Mockea, y1. Muxnyxo-Makaas, 8

O06pa3oBaTenbHBII MOTCHIINAT MEINKO-OHOIOTHYCCKUX JTab0paTopuil pOCCHUIICKUX Me-
JMIIHCKUX BY30B HE pEajM3yeTcs B MONHON Mepe. AKTyaJbHBIM BOIIPOCOM MEIHIIMHCKOTO 00-
pa3oBaHU SBISIETCS TOTIOJTHCHUE U 3aMEHa MPOBOANMBIX JIA0OPATOPHBIX AKCIEPUMEHTOB BUP-
TyaJbHBIMH TIPAKTHKYMaMH, I 9ero HeoOXoanMa pa3paboTka MPUHIUIMHAAIBHEIX MOAXOM0B K
MOJICTIMPOBAHHIO BUPTYaJIbHOM MEIMKO-OMOI0TnIecKoi JabopaTopuu. JlaHHas cTaThs OCBsIIIe-
Ha pa3paboTKe KOHIIENTYaIbHOW MOJICNIM BUPTYaIbHOW MEMKO-ONOJIOrnYecKo JJabopaTopuu.

Ki1roueBble cj10Ba: UMUTALMOHHOE MOAEIUPOBAHUE; BUPTyallbHAsl PEAJbHOCTD; MEAU-
KO-OMOJOTHYECKHil SKCTIEPHMEHT; BUPTyallbHAsI MEIUKO-Onojornieckas saboparopus; odpa-
30BaTeNbHBIHA Npouecce; HHGOpPMaLOHHO-00pa3oBaTebHast Cpena

(Texct crarbn)

... B cBsI3M ¢ 9THM 0CTpO BCTAET BOIIPOC OMPEICIICHHST OCHOBHBIX ITOJXO/I0B U TIPHHITH-
OB Pa3paboTKN MeIuKo-Ononorndeckoro skcnepumerta (MBD) ¢ mienbio ero Bocnponssee-
HUS IyTeM MOJICIMPOBAaHUS B BUPTYAIBHON MeIMKo-OHoornieckoit sraboparopun (BMBJI)
[1; 4; 7]. PazpaboTka NPUHIAITHAIBHBIX ITOJIX0JI0B TTO3BOIUT 00O0CHOBAHHO ONPENCIISITh BHIOOP
METOJIOB M «IITyOMHBD» MOICIUPOBAHUS W BU3yanu3armyu MBD ¢ Toukn 3peHust uX COOTBET-
CTBUS [IEJISIM U 3aj1a4aM J1a00opaTopHOM padoTHL...

(ITocne TexcTa cTarbu)

BaaronapuocTu. Padora Bemosnasiercs B pamkax @I «HaydHble 1 HayqHO-TICarOTrH-
YyecKue KaJpbl nHHOBaIMoHHOM Poccnn Ha 2009—2013 rroy.
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Cnucok nutepaTypbl

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 principal
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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