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Annotamus. [Ipobrema u yenp. PaccmarpuBaeTcs mporece pa3paboTKH IPOrpaMMEI
JIOTIOJIHUTENIFHOTO 00pa30BaHMs C HCIOIB30BAaHHEM HH(OPMAIMOHHO-KOMMYHHUKAITUOHHBIX
texnosoruéi (MUKT) B pamkax HayuyHO-oOpazoBatenbHOro nenrpa (HOIL) Mudoxumum, co-
3nanHoro Ha 6asze Yuusepcutera UTMO. Ilponecc pa3paboTku mporpaMMbl BKJIFOYAT Clie-
JyIoIIUe 3Tanbl: OpU(UHT ¢ 3aKa3YMKOM, M3y4YEeHHE KOHTEKCTa, [IOCTPOCHUE THIIOTE3bl U €€
IPOBEPKa, ampodanys >IEMEHTOB HPOrpaMMBbI, IPOCKTUPOBAHNUE 0Opa30BATEIBLHOTO OIBITA
00y4aroIuxcs, 3aIuTa IpoeKTa. Memodonozus. JIjs co3maHus MporpaMMBbl, PEICBAHTHOW WH-
TepecaM LeNIeBOW ayAUTOPUH, IPOAHATU3UPOBaH OMBIT MPEeAbIAYIIEero Habopa 00yUYaroMXCs
y4eOHOH MpaKTUKK 10 HanpaBieHuto «Mupoxumusy. s 3Toro npoBeaeHsl rryOWHHBIC WH-
TEPBBIO, B X0Z€ KOTOPBIX PECIIOHICHTHI PAacCKa3ald O CBOWX HAYYHBIX IOCTIDKCHHUSX, TPYI-
HOCTAX U MOJACIHIUCH PEKOMEHAAUAMH N0 YIYUIIEHUIO porpamMmbl. B paMkax uccienosa-
HUSI KOHTEKCTa U3YUYEH OTBIT POCCUHCKUX U 3apyOEKHBIX BY30B M0 CMEXHBIM HAIPABICHUSIM:
ouonorns, xumus, ¢msuka u IT. Hanmpumep, paccMOTpeHBI POrpaMMBI TTOITOTOBUTEIEHON
MOJTOTOBKU TaKHX yHUBepcHTeTOB, Kak Stanford University Mathematics Camp (SUMaC),
Stanford University Science Circle, Harvard University Summer School (Pre-College Pro-
gram), Chemistry Research Academy of University of Pennsylvania. B pe3ynbTare BEISBICHBI
Tpu (hopMara HaydIHO-HCCICIOBATEIBCKOM MPAKTHKA: JETHHH Jarephb M IIKOJNA, HAYYHBIH
KPY)XOK U aKaieMusi ucciefnoBaHuil. Pesyrvmamul. OOHApYkKEHO, YTO HU OJHA MpOrpaMma
JIOTIOJTHATEIILHOTO 00pa3oBaHus By30B Poccuu B o0jacTH XMMHH HE UCIONB3YyeT (Gopmar
HMMEPCHBHOTO 00Y4eHUs, Kak 3T0 peanu3oaHo B YHuBepcutere UMTO. HOL Mudoxumum
OCYIIECTBIISIET TOTPY>KEHHE MIKOJbHUKA B HAYyYHO-00pa3oBaTENbHYIO Cpedy MOCPEICTBOM
IPOBEJCHUS SKCIICPUMEHTOB B J1aOOpaTOPUSIX C UCIOJIB30BAHUEM BBICOKOTEXHOIOTHYECKOTO
000pyZOBaHMS MO PyKOBOJCTBOM BEAYIINX YUEHBIX. Pa3paboTaHa KOHIIENIHNS POTPAMMBL,
OocHOBaHHas Ha Mozenu Science Education (oOpa3oBaHue dyepe3 HayKy), OCHOBHBIMU 3JI€MEH-
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Using technologies to design personalized learning pathways
as a part of scientific practice of students

Elizaveta A. Osipovskaya'(28_ Nikolay G. Pshenichny?,
Marina V. Kharakhordina!

'Online University Skillbox,
6 Leninsky Prospekt, bldg 20, Moscow, 121205, Russian Federation
2ITMO University,
494 Kronverkskiy Prospekt, Saint Petersburg, 197101, Russian Federation

B e.osipovskaya@gmail.com

Abstract. Problem and goal. The article deals with the process of designing the high school
internship program of the ITMO University’s Information Chemistry Center by using information
and communications technology (ICT). The program development process involved following
stages: client briefing, exploratory study, hypotheses-formation processes and its testing, custom
development, learning experience design and project defense. Methodology. The high school
students’ views about the Infochemistry Internship Program were analyzed. Authors conduc-
ted in-depth interviews with respondents and retrieved information about students’ scientific
achievements, challenges and recommendations for improving the internship program. During
the exploratory research stage the high school internship programs of Russian and foreign
universities in the field of biology, chemistry, physics and IT were studied. The initial sample
was composed of Stanford University Mathematics Camp (SUMaC), Stanford University Science
Circle, Harvard University Summer School (Pre-College Program), Chemistry Research Academy
of University of Pennsylvania. Three types of scientific practices — summer camp or summer
school, university science circle and a research academy — were identified. Results. The authors
emphasized that there is not a single high school internship program in the field of chemistry
in Russia like at IMTO University. This immerse education program is based on laboratory
learning that allows students experience chemistry principles under the guidance of leading
scientists. The concept of the program based on the science education model. It involves
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the personalized learning pathway, scaffolding activities, and participation in the research
project. Flexible learning pathway is the core of the program that includes various levels of
personalization: project, scaffolding means, pace of learning, educational content, educational
result. To prove the importance of using ICT and social media in educational process authors
found the results of the research conducted by University College Dublin and University of
Melbourne. Conclusion. The paper has highlighted the significance of revamping internship
programs, identified the most common types of scientific practices and proved the importance
of selected program principles.

Keywords: information and telecommunication technologies, personalized learning
pathways, scientific practice, personalization, science education
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IocranoBka mnpoo6Jembl. KoHmenmus mepcoHaTM3UPOBAaHHOTO O0yUYCHHUS
(Personalized Learning, PL) siBisieTcst oqHOM U3 OCHOBHBIX II€JI€H CHCTEMBI 00pa-
3oBaHus. OHA U3 MEPBBIX padOT MpuHALISKHUT J>KOHY J[bIOM, KOTOPBIN B Hayae
XX Beka oTcTauBall UACI0 00 YUYEHUKO-IIEHTpUYHOM napaaurme. [lo3anee nannas
KOHIIENIMSI Hayajla 0OpeTaTh KOHTYPHI, TaK KAK CTaJU MPOBOAUTHCS pedOpMBl,
OCY’KJaroIllie CTaHIAPTU3UPOBAHHBIN MMOIXO K cHcTeMe 00pa30BaHus, MOapasy-
MeBaroumi BHeapeHue ¢ hepeHIIMPOBaHHBIX METOI0B 00YUEHHS.

Hampumep, tpakroBka PL, npemnoxennas ®penom Kemrepom B 1968 r.,
OCHOBaHHasi Ha OOydYeHHMHM B TIpOM3BOJIBLHOM TemIe (self-pacing), mMactepckom
oOyuennu (mastery-learning), Korga y4amuiicss He MOXET NEepelTH Ha Cleayro-
LM 3Tall, He JOCTUTHYB COBEPIIEHCTBA HA MpEAbIAYIIEM, U 00yuyeHHe B MabIX
TBIOTOPCKUX TPYIINax, SIBJISETCS NMPUMEPOM PaHHUX OO0pa3oBaTENbHBIX WHUIIHA-
TUB B 3Toi obnactu. HecMmoTps Ha To, yto mportotunsl PL MoxHO HaliTu B pas-
JUYHBIX TPAKTHUECKUX 00JacTAX (MHKIIO3MBHOE U CIelHanbHOe 00pa3oBaHUE,
o0Opa3oBaTeyibHblE€ TEXHOJOTUH), UCTOKA €r0 MCTUHHOTO MPOUCXOXKJIEHHUS OCTa-
I0TCS €J1Ba JIM YJIOBUMBIMHU B MaclITabe MUPOBOM cucteMbl o0ydenus [1].

OpaHO U3 mocneaHUX MacIITaOHBIX MCCIEI0BaHUM, IPOBOIUBLINXCS B ATOU
o0acT, MpUHAUIEKUT aMEpUKAaHCKUM Y4eHbIM U3 YHuBepcutera Kanzaca [1].
Onu coOpanu u cucreMatuznpoBainu 6osee 70 MeXAYHAPOIHBIX IMIHPUUYECKUX
paboT, CBA3aHHBIX C peanu3aluell NepCoOHaIM3UPOBAHHOTO 00y4YeHUsl B 00pa3oBa-
TEJIBHOM IIpoliecce. XPOHOJIOTUYECKNE PAaMKH HCCIIEI0BAaHUSI OXBAThIBAIOT MEPH-
ox ¢ 2006 mo 2019 1.

B pesynbrare aHanuza ydeHble BBISIBUIM JBE JOMUHAHTHBIE TEMbI UCCIIEO-
BaHui PL:

1) TeXHOJOTUHM KaK KOTHUTHBHbBIE HHCTPYMEHTHI (BUPTyasbHasl PeaibHOCTb,
JIOTIOJTHEHHAs! PeaIbHOCTh, KOMIIBIOTEPHBIE UTPBI, CUCTEMA YIIPaBJIEHUs] 00yUYEeHH-
eM, poOoTH3aIus);

2) xommnonenTsl PL, Biusiromme Ha 3¢ deKkTHBHOCTH yueOHOro mpoiecca (00-
pasoBaTenbHas cpena, ypoBHu PL, oOpazoBaTenbHble pe3ysbTaThl, MOJEIN 00Yy-
YEHHUsI, OLICHKA).
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B ocHoOBy HacTosIIer0 MCCIe0BaHNS OBLTU TOJO0KEHBI KOHIEHIUS Mepco-
HAJIM3UPOBAHHOTO OOYYEHHUS U MMPUMEHEHUE MHPOPMALMOHHBIX TeXHOJoTHi. Lle-
JBI0 ONHCHIBAEMON paboTHI cTalla pa3paboTKa MPaKTUKO-OPHUEHTUPOBAHHOM MPO-
rpaMMBbI JTOTIOJTHUTEIHLHOTO 00pa3oBaHUs MIKOIHHUKOB «MHbOXUMUS» Kak MOJ-
rotoBku kK ogHoumeHnHoi OIl GakamaBpuara. UHpoxumMus — HOBas SKCIIEpUMEH-
TajbHAasi 00JIaCTh HAYKH, HAXOJSIIAsICSl HA CThIKE TaKUX JUCIMIUINH, KaK XUMUS,
Ouonorus, (usznka, MatemaTuka, OuorexHonorus u IT, uzyuaromas cozmanue,
XpaHeHHe W 00paboTKy HMH(OpMAIMK Ha MOJEKYJISPHOM YPOBHE, aJalTHBHBIE
OroMaTepuabl U APyrue acleKThl XUMHUUECKUX U OMOJIOTUYECKUX CUCTEM.

B 2021 r. B Yuuepcurere UTMO 3amyckaercst 6akanaBpckas nporpamma
«Mupoxumus», HalpaBleHHAs Ha MOATOTOBKY CHEIHAIMCTOB C MEKIMCIUILIN-
HapHBIM TTOHUMAHHUEM CIIO’KHBIX CHUCTEM B 00JIACTH XUMHUU U OMOJIOTUH, CIIOCOO-
HBIX peliaTh 3aJa4l MEePCOHATM3UPOBAHHOW MEIHWIIMHBI M MUTAaHUS Ha HOBOM
ypoBHE cOopa M aHanu3a OoJbIIMX AaHHBIX. LleneBoi ayauTopueil mporpaMMbl
sBistitoTcsl KOAbHUKM 10—11 kimaccoB Cankrt-IletepOypra, obnamgaromiue xXopo-
[IMMH 3HAHUSMHU B 00JaCTH XMMHHU, OMOJIOTUN ¥ UHGOPMATUKH, HHTEPECYIOLIHE-
Csl DKCTIEPUMEHTAIBHBIMHA HCCIIEIOBAHUSMH, U CIIOCOOHBIE K CAMOCTOSITEIIEHOMY
M3Y4YEHHIO MaTepHaa.

busnec-1ienpt0 mporpamMmbl  ctano (HOpMHpPOBAHHE SACPHON ayaUTOPUU
npodusHBIX abutypueHToB. OOpa3oBareibHas b — OCBOSHHE YYaCTHHKAMH
MIPOrpaMMbl KOMITETEHIMI HAyYHOTO COTPYAHHUKA BHICOKOTEXHOJOTUYHOIO Hay4-
HO-HCCIIeIOBATEeNbCKOTO IIEHTpa. A B KauecTBe yuyeOHOH e ObLIO TOCTaBICHO
pa3BUTHE HABHIKOB, HEOOXOJWMBIX JIJISl YCHEIIHOTO MPOXOXKICHHUS BCEX JTAaroB
HAy4YHOTO HCCIIE0BaHUS.

MeTtoasb! ucciaenoBanus. [Ipouecc pa3paboTku mporpamMmbl BKJIIOYAN Clle-
JYIOILKE ATalb:

1) 6puduHT ¢ 3aKa34NKOM;

2) u3y4yeHue KOHTEKCTa;

3) mocTpoeHue TUIIOTE3BI U €€ MPOBEPKaA;

4) anpoOarus 2JIEMEHTOB MPOTPAMMBI;

5) mpoekTupoBaHre 00Pa30BATENHLHOTO OMBITa 00YYAIOIINXCS;

6) 3ammuTa MpoeKTa.

Ha srame 6pudunra 66111 OnpeeneHbl 00IIMe OPUESHTUPBI U KOHTYPBI IPO-
IpaMMBbI, TIPEJCTABISIOMNE CO00W Y4eOHBIN TpeK, MPOAOIKUTEIBHOCTHIO TSTh
He/leb, B PaMKax KOTOPOTO MIKOJBHUKH TTONYYalOT TEOPETUYECKHE 3HAHUS, OT-
pabaThIBAIOT MX B JIAOOPATOPHBIX YCIOBHUSX, BBHIOIHSAIOT MHAUBUIYaIbHBIN MTPO-
€KT MOJ] PYKOBOJCTBOM YUYEHBIX Hay4HO-00pa30BaTEIHHOTO IEHTPA U 3alUIIAI0T
€To repe]l HaCTaBHUKAMH.

OcHoBoMoJaraloUMMU IPUHIMIIAMHE TPOrpaMMbl, 00ECIIeYUBAIOIIUMH €€
3¢ EeKTUBHOCTD, ObIIIM 0003HaUYEHBI caMO00OyUeHHe, TOUCK HAyYHOH JINTEpaTypHl,
MoJienh «oOpazoBaHue uepe3 HayKy» (Science Education) [2; 3], opueHTanus Ha
digital-kommyHukanuu [4] U IEWCTBHS B YCIOBHUSAX HeompeneaeHHOCTH. DPdek-
TUBHOCTh JaHHBIX MOAXOJOB ObUIa M3y4YeHAa MPOECKTHPOBIIMKAMH MPOTpaMMbl U
MIOATBEPKJICHA PE3yJIbTATAMM HAWJICHHBIX HAay4YHBIX MCCIIEOBaHHUA. B xone uc-
clieIoBaHMs ObUT U3YUYEH OIBIT PA3INYHBIX BEAYIIMX YHUBEPCUTETOB MHUpA B STOM
o0acTH.
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PesyabTaThl M 00cy:xkaenne. B pamkax Oioka 1udpoBoil rpaMOTHOCTH U
CaMOCTOSITENIFHOTO MOMCKAa WH(OPMAIMK CIIEIYET BBIICIUTH HCCICIOBAHUS yUe-
Hbix TroOunreHckoro yauBepcurera (University of Tuebingen) [5], koTopsie u3y-
Yajy CBsI3b MEXKAY CTpaTerusiMM Moucka nHpopmauuu B MHTEpHETE M Gaynamu,
KOTOpPBIE MOJy4YaroT CTyJAeHThl. OHM TMPOBENH TPAHHIy MEXIy TITyOOKHM H TO-
BEpXHOCTHBIM OOy4YeHHEM, pa3paboTanu KiacCU(PUKAIMIO CTpATeTuid MOUCKA
naHHbIX B CeTH U COMOCTAaBUWIIM €€ C TPATULIMOHHBIM ITOBEICHUEM T10JIb30BaTENs B
nuppoOBOM MPOCTpaHCTBE. MHOTO(MAKTOPHBIN aHAIW3 C WCIOJIH30BAHUEM JIBYX-
ATAHOI0 OHJIAMH-OMpOca CTYJEHTOB CTApPIIMX KYPCOB MOKa3al, YTO UCMOJIh30Ba-
HUE TIepeIOBBbIX OHJIAWH-CTpaTeruil moucka MH(MOPMALUMHU SBISETCS 3HAUUTENb-
HBIM M HAaJCKHBIM IMOKa3aTelIeM BBICOKMX OaijioB, YeM TMOBEPXHOCTHBIN CHOCOO
HWHTEpHET-cepuHTa.

Hccnenosatenu YHuBepcurerckoro komutemxka Jyonuna (University College
Dublin) [6] npoananmu3upoBaiiv MOBEACHYSCKUE TATTEPHBI CTYACHTOB B MHTEpHE-
Te, 00yJaromuxcs 1o HanpasieHHio «buonorusi». OHM TPOBETN CPaBHUTEIBHBII
aHaIM3 oucka nHGOpMaIuu MEPBOKYPCHUKOM U BBIITYCKHUKOM. B cBoeM wuccie-
JIOBaHUM YYEHBIC TAK)KE€ PACCMOTPENH CTENEeHb OCBEIOMIICHHOCTH CTYICHTOB O
Pa3IMYHBIX UCTOYHMKAX MH(DOpMAIMHY 7Sl HAUCAHUSI KyPCOBOM paboThl, UX YMEHUE
UCTIONB30BAaTh DJIEKTPOHHBIE HAYYHbIE 0a3bl JAHHBIX, TPOAHATH3UPOBAIH MPOIIECC
MOCEIICHUST YHUBEPCUTETCKOW OnOimmoTekn. Takxke CieayeT BBIISTUTh ONBIT yde-
HbIX ['pedeckoro otkpeiToro yauBepcurera (Hellenic Open University) [7], koTo-
pble TaKKe JOKa3ald MOJE3HOCTh HABbIKA TPAMOTHO U OBICTPO MCKaTh MH(pOpMa-
uuto B Cetu y1st yueOHOM IeATeNTbHOCTH CTY/ICHTA.

[Tpumepamu >ddexTuBHOTO NTpUMeHeHus mojenu Science Education siBis-
10Tcs uccnenoBanusa WMnnmuHolicckoro yHuBepcutera B Ypoaune-Illammneitne (Uni-
versity of Illinois at Urbana-Champaign, UIUC) [8]. B Hem y4acTBOBaIM YICHUKH
BOCBMBIX KJIACCOB, KOTOpPbIE MPUMEHSUINA TTIyOMHHBIE U MTOBEPXHOCTHBIE MOAXO0IbI
o0y4deHusi BO BpeMs JJabOpaTOPHBIX 3aHATHI 1o XxuMuu. [1o pe3ynbraTtam HaodIto0-
JeHUH OBLIM BBISIBIICHBI IIATH IapaMETPOB OIEHKH: T€HEPATUBHOE MBIIIJICHHE,
xapaktep o0ObsICHEHHH, TOCTAaHOBKA BOIPOCOB, METAKOTHUTUBHAS JEATEIBHOCTh U
MOJIXO/] K 3a]a4aM.

[To cmoBaM aBTOpPOB CTaThH, KOT/AA CTYIEHTHI MCIIONB30BAIH TITyOMHHBIN
MOJIX0Jl, OHH JaBayid 0oJiee CI0KHBIE OOBSICHEHHSI Yepe3 JIMYHBIN OMBIT, KOTOPhIE
OTMHCHIBAIM MEXAaHU3MBI U IPUUYUHHO-CIIEICTBEHHbIE CBs3H. [Ipu 001eHun ¢ mpe-
MoJIaBaTeNSIMU OHHU 3aJ[aBaJId BOIPOCHI, B KOTOPBIX OCHOBHOE BHHMAHUE YIS~
J0Ch OOBSICHEHUIO MPUYKH, POTHO3aM WUJIM YCTPAHEHUIO PACXOXKACHUN B 3HAHU-
sx. CTy€HTbI, IPUMEHSBIIINE MOBEPXHOCTHBIN MOIX0/ B 00yUEHUH, AaBalld 00b-
SICHEHUsSI B BUJIE ITepepopMyIMpOBaHHOTO BOTIPOCA, CCHUIAIKMCH TOJIBKO Ha TO, UYTO
ObUTIO BUAHO M OoueBHUIHO. X Bompockl, afpecoBaHHbIE MpenoAaBaTesiM, Kaca-
auch Oonee 6a30BoM (hakTUYECKOM HHDOpPMALIHH.

Camo00y4eHune, XpIOTaroruka MiIM SBTaroruka TPAKTyeTcs Kak CTpeMIICHHE
K CaMOCTOSITEIbHOMY TMOUCKY HH(OpPMAIH, OTKPBITUSAM W BbIBOJIaM. B aHrmo-
S3BIYHBIX CTAThSX JaHHOE MOHATHE yroTpebisercs kak self-determined, self-
directed, self-initiated education. OT™MeTUM, YTO OJTHUM HX MPUHIUIIOB CaMOOOY-
YeHUs SABISIETCS MEepCcoHaNM3aIys. B kauecTBe q0Ka3aTenbHOM 0a3bl O pe3ysbTa-
TUBHOMY TMPHUMEHEHUIO TAHHOTO IMOAXO0Ja SIBISETCS HCCIeAOBaHUs ydeHBbIX bo-
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croHckoro kosutemka (Boston College) [9] u OnbreHOyprckoro yHUBepcUTETa
(University of Oldenburg) [10], B KOTOPBIX H3y4ayiCs OIBIT JOJCH, MOTyYIHNBITUX
JoMaiHee o0pa3oBaHue M OKOHYMBILIMX ToJbKO Junior High School. Muorue pe-
CTIOHJICHTHI YTBEPXKIAIH, YTO caMOOOyUeHHE aeT MHOTO CBOOOJIBI M pa3BHUBAET
CHOCOOHOCTH K CaMOMOTHBAIIUU, CAMOCTOSATEIbHOCTH, JTUYHONH OTBETCTBEHHOCTH
Y TIOCTOSTHHOMY CTpeMJIeHHIO yuruThesi HoBomy (lifelong learning).

VYuensle Xamickoro yHusepcurera (The Graduate School, University of
Hull) [11] paccmarpuBanm 3¢ ¢hekTuBHOCTS pa3nnvHbIX Gopmartos digital-kommy-
HUKAIMK U TBOPYECTBA, KOTOPbIE MOTYT IPEUIOKUTH colnanbHble ceTH (YouTube,
Facebook, Prezi, Skype) mis nosbimenust s¢ppextuBHocTH 00yuenus. nes nan-
HOTO HWCCIIEZIOBAHUS 3aKJIIOYANach B TOM, YTOOBI IO3BOJIUTH YYaIlIeMycCsl HMETh
BBICOKYIO CTEHEHb CAMOCTOSATEILHOCTH M MHAMBUIYAIU3ALUN B MYJIbTUMEIUIHON
cpene oOyuenus. MccrnenoBanue yuensix MensOypHckoro yHnuBepcutera (University
of Melbourne) [12] Taxke MpoIEMOHCTPUPOBAIIO, YTO MOOHMIBHOE O0yYEeHHUE TI0-
JIO)KUTEITLHO BIUSAET Ha pedICKCUBHYIO MMPAKTUKY, TPYMIIOBYIO padboTy, cOop, 00-
MEH JaHHBIMU U pecypcaMu Mexay cTyAeHTtamu. A npodeccopa bynanemrckoro
yHuBepcuteta [10] mokazaiu, 4TO0 KOHTEHT, TeHEPUPYEMbI yUeHUKaMH, CII0CO0-
CTBYET Pa3BUTHIO HaBBIKOB caMO0Oy4eHus. Pe3ynbraTsl oKa3anu, YTO aKTUBHOE
HCIOJIb30BAHUE COLMANIBHBIX CeTel, KaK KaHala JJIs MoucKa MHpOopManuu, myo-
JMKAIMY KOHTEHTA, pa3BUBAET KOTHUTHBHBIC M METAaKOTHUTHBHBIE HABBIKH, TOTIA
KaK TaCCMBHOE MCIOJIb30BaHUE MaTepuaia (moTpedsieHne KOHTEHTa) MeHee d(-
(eKTUBHO BJIMSET HA Pa3BUTHE JAHHBIX CIIOCOOHOCTEH.

Uccnenosatenu Yuusepcuteta mrara Anabama B bupmunreme (University
of Alabama at Birmingham) [13] sxcriepuMeHTaaIbHO YCTAHOBHWIIH, YTO KITFOUEBOU
KOMIIETEHIMEe COBPEMEHHOT0 MEeAMKa SIBISIETCS YMEHHUE eHCTBOBaTh B yCIOBH-
X HeompeneneHHocTH. [lo ciioBaM aBTOPOB CTAaTh, LEHOBas KOHKYPEHIUS W
JpyTue acleKThl MEHSIOLIEHCs cpelibl 3ApaBOOXPAHEHUS SBJISIIOTCS YIpo30M s
akagemMuuecknx MeaunuHckuX 1eHTpoB (AMC) CIIIA u 3acTaBisiOT MX mepe-
CMaTpUBaTh CBOM 00pa30BaTeNbHBIC W MCCIIEAOBATEILCKUE 3aaud. Y UYCHbIC BBI-
SCHWIN, YTO JBYMs HanOoJjiee BaXKHBIMH KOMIIETEHIIMSAMU SIBJIETCSI CHOCOOHOCTh
pearupoBaTh B YCJIOBHUSX HEOIPEIEIIEHHOCTH M IPAaMOTHOE OKa3aHHE MEIUIUH-
CKOW TIOMOIIH, TO €CTh YMEHHWE TNPaBIJIBHO TOCTaBUTH JHAarHo3 M BBHIOPATH
HauboJee MOAXOJAINN METO/T JIEUEHHUS.

Ha srtane uccrnenoBaHust KOHTEKCTa ObUIM BBISBIEHBI TpH (hopMmaTa JOBY-
30BCKOM IMOATOTOBKH aOWTYPHEHTOB: JIETHHI Jlarepb WM IIKOJIA, HAYYHBIA KPYy-
KOK U yueOHas mpakTuKa. J[aHHBIA ONBIT MPOBEACHHUS HAYYHOH MPAKTUKU ObUI
oOHapy’keH B POCCHICKHX By3ax ((akympreT moBYy30BCKOW momrotroBku HUY
BIID, nernss mxona «TBoit ropon — uudposoit» Cankr-IlerepOyprekoro nonm-
TEeXHUYECKoTo yHuBepcutera Ilerpa Bemmkoro, BeuepHssi pU3MKO-MaTeMaTHde-
ckoif mkona MI'TY umenn H.D. baymana u ap.) u 3apyOeKXHbIX YHUBEPCUTETAX
(Stanford University Mathematics Camp, Harvard University Summer School
(Pre-College Program), Stanford University Science Circle, Science for Youth
Intensive Program (College of Chemistry, University of Berkeley)). Cnemyet
MOTYEPKHYTh, YTO HU OJIHA MpOrpaMMa JOMOJIHUTEILHOrO 00pa3oBaHus B o0na-
CTH XMMHHU yHHBepcHuTeTOoB Poccun He mpemiaraer opMaT HIMMEPCHBHOTO 00Y-
yeHus: kak B YHuBepcutere UTMO, rae morpykeHue IIKOIbHHMKA B Hay4HO-
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00pa30BaTeNbHYI0 Cpedy OCYIIECTBISIETCS MOCPEACTBOM HPOBEAEHUS JKCHEepU-
MEHTOB B JIaDOpaTOPHUSAX C UCHOJIB30BAaHUEM BBICOKOTEXHOJOTHYECKOTO 000py10-
BaHUS N0J1 PyKOBOJCTBOM BEAYLINX YYEHBIX.

Pa3pabotunkamu mporpaMMbl Takke ObUIM NMPOBENEHBI TIIyOMHHBIE UHTEP-
BbIO [14] ¢ mpeaplaylMMy BBITYCKHUKAMU MPOrpaMMBbl, B X0J€ KOTOPBIX OBbLIH
BBISIBJICHBI HAy4HbIE JOCTUKEHUSI IIKOJbHUKOB, @ TAK)K€ TPYJHOCTH, C KOTOPBIMHU
UM IPUILUIOCH CTYKHYThCS. Cpeld HUX MOKHO BBIICIINTB: 3aTPYJHEHUS, CBSI3aH-
HbIE€ C TIONCKOM U YTEHHUEM HayYHOW JIMTEpaTypbl HA aHTJIMHCKOM SI3bIKE, HECOOT-
BETCTBUE YPOBHS LIKOJIbHBIX 3HAHUH, 3HAHUAM, NPEAbIBIAEMbIM B paMKax Hay4-
HO-HCCJIEI0BATENIbCKON MPAKTUKH, HECTPYKTYPUPOBAHHOCTh y4e€OHOI0 Marepua-
Ja U Hey10O0Hasi KOMMYHHKAIIMS ¢ HACTABHUKAMH Yepe3 JIEKTPOHHYIO MOYUTY.

Ha ocHoBe noctatoyHoro o0bema JJaHHBIX, COOpPAHHBIX B XOJ/1€ aHAJIUTHYE-
CKOT'0 MCCJIEIOBaHUs, ObUIa OCyIlecTBiIeHa pa3paboTka koHueniuu. OHa Oblia
chopMyJIMpOBaHa KaK IOJHOLIEHHOE IOIpYy>KEHHE B Hay4yHO-0Opa30BaTENIbHYIO
cpeny, Tie IpOXOJAT UCCIeI0BaHUs Ha CTBIKE XMMUHU, OMOJIOTUN ¥ MH()OPMATHKU
B J1a0OPAaTOPUH C BBICOKOTEXHOJOTUYHBIM OOOPYJIOBAHHUEM TOJ PYKOBOJCTBOM
HacTaBHUKOB. KoHuenus npeanoiaraeT MHIMBUAYaIbHBIA TpeK 00yUYeHHUs, MO/~
JEP’KUBAIOLUE MEPONIPUATHS U y4aCTUE B PEAIbHOM HAyYHO-HCCIIEA0BATEIBCKOM
IIPOEKTE.

B o0pa3oBaTenpHbIe TPACKTOPUH yYaIIeTocs: ObLTH BKIIOYEHBI Pa3HOOOpas3-
HbIE YPOBHU NEPCOHAIN3ALINN:

1) popmatel pabOTHI B TPOEKTE: MHIMBH LY aJIbHBIHN, B Tape WM TPYIIIOBOIA;

2) poiy COTPYAHUKOB HAyYHO-00pa30BaTEIbHOIO LIEHTPA: YUEHbIH-HACTaBHUK,
Hay4YHbII KOMMYHUKATOP;

3) cKOpPOCTh MPOXOXKIAEHUS 00pa30BaTENLHON MPOrpaMMBbl: BHIMIOJHEHHUE 3a-
JaHWI paHbllle YCTAHOBJIEHHBIX CPOKOB, JBM)KEHHME IIKOJbHUKAa B TEMIIE BCeil
IPyNIbl ¥ NOTYYEHUE JOTOIHUTEIbHON TOMOILIY Y HACTABHUKA;

4) yueOHBII MaTepHall: MPeJCTaBIICHHEe KOHTeHTa B BHjie Jekuuii UTMO,
onnaiH-KypcoB MOOCs wiu B popmare Hay4dHOM JIUTEPATYpHI);

5) dopmar 3amMTHl HAYYHOI'O MPOEKTa: B BUJE NMPE3CHTALMU, HANHCAHUS
Hay4YHOM CTaThH WJIM BBICTYIUICHHs HA KOH(epeHuuu.

3akioyenue. B kauecTBe KpUTEpHEB YCIEIIHOCTU MPOTPaMMbl JTOTIOIHH-
TesnibHOro oOpazoBanus «MHpoxumus» Yausepcurera MTMO 6bu10 onpeneneHo
CIIEyIOIIEe:

1) 50 % BBITYCKHUKOB MPOTPaMMbl CTAHOBATCS CTYJ€HTaMU 00pa30BaTellb-
HOM nporpammsbl OakanaBpuata «MHbpOXUMUSY;

2) 75 % BBITYCKHUKOB IPOrPaMMBbl YYaCTBYIOT B HAyUHO-IIPAKTHYECKUX
KOH(EPEHIHSIX WM CTAHOBITCS aBTOpPaMU IMyOJIMKaNK ¢ pe3ysbTaTaMi HayqHO-
HCCIIeI0BATENLCKON PabOThl IPOrpaMMBbl;

3) 100 % y4acTHHUKOB IPOrPaMMbl CTAHOBSATCS BBIITYCKHUKAMU, IPEICTaBUB
U 3alIUTUB PE3yJIbTaThl HAYYHO-HCCIIE10BATEIbCKON PabOThl HA BHYTPEHHEH KOH-
¢depennuu HOLI.

JIONOJTHUTENBHBIMY KPUTEPUSIMH TaKKe SIBIAIOTCA 3HAHUS B 00JIACTH OC-
HOBHBIX HAayYHBIX 0a3 JaHHBIX, KOTOpPbIE HCIIOJIB3YIOT YUYEHBIE B MOBCEIHEBHON
paboTe, U yMEHUS IIKOJIBHUKOB BBICTPaMBATh MEPCOHAIM3UPOBAHHbBIE 00pa3oBa-
TEJbHBIE TPAEKTOPUH, ONIPEAETSA 1LeJIM U CPEACTBA UX JIOCTHXKEHUs. B 3akimroue-
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HHUE CIeAyeT OTMETHTh, YTO CETOJHS YMEHHs padoTaTh C Pa3NUYHBIMU BUAAMU
nH(pOpMaLUK C TOMOIIBIO CPEACTB MH(DPOPMALMOHHBIX M KOMMYHHUKALIMOHHBIX
TeXHONOTHH [15], IIaHupOBaTh U OPraHU30BBIBATH COOCTBEHHYIO HAyYHYIO Jesi-
TEJIbHOCTh, OLIEHUBATh JOCTUTHYTBHIE PE3YJbTAaThl, SBIAIOTCS KPUTHUYECKH Bax-
HBIMU J1JI1 COBPEMEHHOTO MOJIOZOTO YYEHOTO.

(2]
[3]

[10]

[11]

[12]

[13]

[14]
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AnHoTtaumst. [Ipodonema u yenv. Havano nanaemun kopoHasupycHoit uagpexuun COVID-19
MPUBEJIO K MOBCEMECTHOMY IIEPEXOay BY30B CTPaHbl M MHUpa HA JUCTAHIIMOHHOE OOy4YeHUE.
Amnanu3 nMeromuxcs uccienosannii B Poccun, KOAP, [Iselinapun u qpyrux crpaHax Mupa
MO3BOJIMJI CIIENaTh BBIBOJ O HEIOCTaTOYHOCTH CPAaBHEHH OLEHOK MPUMEHEHUS JUCTaHI[MOH-
HBIX 00pa30BaTENbHBIX TEXHOJOTUH 0 MaHAEMUU KOPOHABUPYCHOW MH(EKIIMU U TOCIIe Mpo-
XOXJICHHUS €€ TIepBhIX BOJH. M3ydaercs mpobiieMa ONEeHKH BO3MOXKHOCTEH 3JICKTPOHHOMN WH-
(dhopmarrionHol obpasoBarenbHOl cpeasl (AMOC) Moodle B 06pa3oBaTeIbHOM OpraHU3aIiu
cucrembl MBJ] Poccun 1o 1 Bo Bpemsi nanaeMuu. Memoodoaoeus. [IpoBeeHo cpaBHEHHE pe-
3yJIBTaTOB aHKETHPOBAHUS CpPeIu KypcaHToB Ps3aHckoro ¢mmmana MOCKOBCKOTO YHHBEPCH-
tera MBJI Poccun nmenn B.S1. Kukorst B 2017 u 2021 rr. Pesyarsmamui. BoisgBiieHo, 4TO T10-
clie TIepBbIX JABYX BOJIH MAaHAEMHM W MOCTEIIEHHOIO BO3BpalleHUs K Ooyee TpaauLMOHHON
OouYHOU (Qopme o0ydeHHs cpean KypcanToB By3a MB/I Poccun He ocTanmock peiko HCIOJb3y-
roamx OUOC Moodle. Bo3pocio KOIHYecTBO MOMOKHUTEIEHBIX OLEHOK 3()()EKTHBHOCTH UC-
nosib3oBaHus Moodle u ee BIUsIHUS HA CHUKEHHE BPEMEHHBIX 3aTpaT Ha yueOy. O0bsacHsaeTcs
BBISIBJICHHBIN 3ampoc 00y4YalonIiXCcsl Ha COBEPIICHCTBOBAHUE CPEJICTB JAUCTAHIIMOHHOTO 00Y-
YEeHMs, B YACTHOCTU B HAIPABJICHUU CHIDKEHUS CIIOKHOCTH, NMOBBILIEHUS 3aHUMAaTEJIbHOCTH,
CHIDKEHUS CPOKOB MPOBEPKH MaTepHalioB. 3axnoueHue. PaboTta B anekTpoHHOM MHPOpMaLu-
OHHOI 00pa30BaTENbHON cpefe cTala MPUBBIYHON JJIsi 00YdYaroONIMXCs, MPUILIO OCO3HAHHUE
HEOOXOJMMOCTH pEIIeHHsT MENKUX mpobneM. B co3HaHuM yKOPEHWIOCH MOHMMAaHHE HEH3-
0EKHOCTU BHEAPECHHS B OYHOE O0YUICHHE IIECMEHTOB IUCTAHIIHOHHOTO OOYYICHUS.

KiroueBble cjioBa: 3reKTpoHHAst HHPOPMALMOHHAs oOpa3oBarenbHas cpeaa, Moodle,
IHMCTAHIIMOHHOE O0y4eHHe, TUCTAHI[MOHHbIE 00pa30BaTebHbIE TEXHOIOTHH, 00pa30BaHKUe B
MEPHOJI MTAHIEMUH
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of the electronic educational environment “Moodle”
by the cadets of the higher educational institution
of the Ministry of Internal Affairs of Russia
before and during the COVID-19 pandemic

Egor A. Lopatin!™, Gennadiy S. Shkabin?

YWiadimir Kikot Moscow University of the Ministry of Internal Affairs of Russia, Ryazan Branch,
18 I-ya Krasnaya St, Ryazan, 390043, Russian Federation
2Research Institute of the Federal Penitentiary Service,
14 Zhitnaya St, Moscow, 119991, Russian Federation

eg.lopatin@gmail.com

Abstract. Problem and goal. The beginning of the COVID-19 coronavirus pandemic led to
the widespread transition of universities in the country and around the world to distance learning.
The analysis of available studies in Russia, South Africa, Switzerland and other countries of
the world allowed to conclude that there are insufficient comparisons of assessments of the use
of distance education technologies before the coronavirus pandemic and after its first waves.
The article is devoted to the study of the problem of assessing the capabilities of the electronic
information educational environment “Moodle” in the educational organization of the Ministry of
Internal Affairs of Russia before and during COVID-19. Methodology. A comparison of the re-
sults of a survey among cadets of the Ryazan branch of the Vladimir Kikot Moscow University of
the Ministry of Internal Affairs of Russia in 2017 and 2021 was made. Results. The empirical
study revealed that after the first two waves of the pandemic and the gradual return to a more tradi-
tional full-time form of education among the cadets there are no those who rarely use the Moodle.
The number of positive assessments of the effectiveness of using the Moodle and its impact on
reducing the time spent on studying has increased. The article explains the identified request of
students to improve the means of distance learning, in particular, in the direction of reducing com-
plexity, increasing entertainment, reducing the time for checking materials. Conclusion. Working
in an electronic information educational environment has become familiar to students, and they
have come to realize the need to solve small problems. There is an ingrained understanding of
the inevitability of introducing elements of distance learning into full-time education.
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IMocTanoBka mpodJieMbl. PacipocTpaneHne KOpOHAaBUPYCHOM WHGEKINU
COVID-2019 crano xaTaju3aTropoM pacHpOCTpaHEHUsl 3JIEKTPOHHOIO OOydeHHUs
U JTUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJOTHil. VIMEHHO B TaKUX YCIIOBHUAX
aJIeKTpoHHast MH(opmMarmonHas obOpaszoBatenbHas cpeaa (QMOC) Moodle crana
aKTyaJbHBIM U BOCTPEOOBAHHBIM JIEMEHTOM CHUCTEMBI AMCTAHIIMOHHOTO 00yue-
Hus (J1O) [1; 2]. Tlocne yaydiieHus SMUASMHUOIOTHYECKON CUTyaIllid B CTPaHE
BYy3bl IIOCTENIEHHO BO3BPAILAIOTCS K paboTe B OOBIYHOM pexkume. OJHAaKo BO3-
MOKHOCTh HACTYIUICHHS OYEpETHON BOJHBI 3a00JE€BAEMOCTH M KOHKYPEHTHOE
npeumyniectso JlO B Buae MEHbIIUX (PUHAHCOBBIX 3aTpaT MO3BOJISIIOT TOBOPUTH O
HEeN30eKHON «TpaHC(POpPMALMU OYHOW M TUCTAHLMOHHOM (opM 00pa3oBaTeNbHO-
ro Tpolecca B AIEKTPOHHYIO» [3], KOTOopas HOKHA OTPA3UTHCS B UBMEHEHUH CO-
3HAaHUA TIpernojaBaTesei U 00yJarouXcs, OTHOIIEHUU U OlleHKax. «Jlmst akTuB-
HOTO TEpexoJla Ha TUCTAHIIMOHHBIE (POPMBI B TPATUIIMOHHOM YHHBEPCUTETCKOM
00pa30BaHNM, B)KHO MPEOJOJIETh CUCTEMHOE IMPETSATCTBUE — COIMOKYJIBTYPHBIE
TPaJIULIMM €70 HEPUITHUS KaK HEAOCTATOUYHO KauecTBeHHOro» [4. C. 139].

M3HavaabHOE HACTOPOKEHHOE OTHOLIEHHE KO BCEMY HOBOMY U HEraTUBHbIE
COLIMOKYJIBTYPHBIE YCTAaHOBKM B OTHOIIEHNH J|O HaJIOXKMINCH HA TIPOOIEMBI, BBI-
3BaHHbIE €Tr0 BBIHYKJIECHHBIM MAacCOBBIM NPHUMEHEHHEM, a UMEHHO: MpPOOJIEeMbI
TEXHUYECKHUX cOOEB, METOAUYECKHE MPOOJIEeMBbl CIa00H TOTOBHOCTH OTHAEIbHBIX
npernoiaBaTesieil K MpernolaBaHui0 T0-HOBOMY M HEKOTOPBIX CTYAEHTOB K OOJIb-
MM 00beMaM CaMOCTOATEIbHOW paboThl, COLMAIBHO-IICUXOJIOTHYECKHE Mpo-
OJIeMbl CHIDKEHUS MHTEHCUBHOCTH B3aUMOJICHCTBUS MEXAY IMpernofaBaTeNisiMU U
CTyleHTamH [5].

HccnenoBanus moka3aid CHIXKEHUE YJIOBIETBOPEHHOCTH CYyOBEKTOB oOpa-
30BaTeIBHOIO TMpoIlecca KaueCTBOM OOyuUeHHUsl B Hayaye MaHIeMHUH TpU Mepexo-
JIe C OYHOTO Ha aucTaHiumoHHoe oOyuenue. Tak, B ctatbe JI.C. HabokoBoit u
10.C. PoraueBoii [6] mpuBOASATCA CBEACHUS, COTJIACHO KOTOPHIM OOJBITMHCTBO
CTYZIEHTOB, OIpOIIeHHbIX B anpesne 2020 r., OTMETHIIO yXyIIIeHHe KayecTBa o0pa-
30BaHMsI, YBEITMUEHUE HATPY3KH, CBA3aHHOW C CAaMOCTOSATENBHOM paboToii, a Tak-
XKe pAIl APYyTuX npoodsieM. Pe3ynbTathl eme 0 JHOTO HCclieIoBaHus [7] oTMeuaroT,
YTO XOTsI OOJIBIIMHCTBO CTYJIEHTOB BOOOIE HE 3aMETUJIO M3MEHEHUH MpHU Iepe-
XOZIe ¢ OYHOW Ha MUCTAHIMOHHYIO (OpMY, NMPAKTHUYECKH HHUKTO HE OTMETWI U
yinyumeHuil. Cienyer, 0JHaKO, OTMETHTb, YTO BCTPEUYAIOTCS MPOTHUBOIOJIOKHBIE
MHeHMs. Tak, OHIaliH-aHKETUPOBaHHE CTYACHTOB Ps3aHCKOro rocy1apcTBEHHOIO
yHuBepcutera nMeHu C.A. Ecenuna B anpene 2020 roga noka3zano, uto «53,3 %
CTYJEHTOB OLIEHUBAIOT KaueCTBO JAMCTAHIIMOHHOTO OOYYEHHUS KaK «OTIMYHOE» U
«xopotieey. 76,4 % ONpoIIEHHBIX MOJOKUTEIBHO OT3bIBAIOTCS O AUCTAHIIMOHHOMN
dopme oOyuenwus, 46,5 % OTMeUaroT, 9TO YPOBEHb MOTHBAILIMHU K yueOe y HUX He
n3menwics, y 12,9 % motusanus ysenuuwiace» [8. C. 2].

CryneHTsl cunuTaroT, yTo y JIO ecTh Kak MpeuMyIlecTBa, TaKk U HeAOCTATKH.
Hampumep, B crathe JI.K. I'opaeeBoit u T.C. MscHukoBo#t [9] npuBoasTcs pe-
3yJbTaThl COLIMOJIOTUYECKOTO ONpoca, B KOTOpOM, cpeau npeumyuiects J10O, cTy-
JICHTHl Ha3bIBAIOT: SKOHOMHUYHOCTh, BO3MOXKHOCTH OOYYEHHS JTOMa, WHIAMBHIY-
aNbHBIN TeMn 00y4eHHs, BO3MOXKHOCTh MOTYYCHHs] UHIUBUAYaJIbHBIX KOHCYIb-
taruii. Cpeu TIaBHBIX HEIOCTATKOB TEPEUUCISIOTCSA: OTCYTCTBHE KOHTAKTHOM
paboThl, TEXHUYECKHE HETOIaIKH, BRICOKas TpynoeMKocTh. B pabore O.B. Acra-
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¢reBoii, A.A. Jlerrapenxo, K.C. llynaesa [10] momyueHsl MoXoKue pe3yibTaThl,
COTJIACHO KOTOPBIM CTYJIEHTHI MPOSBISIOT HHTEPEC K HOBBIM (popMam o0ydeHus,
oTMe4alT ee 3(P(PEeKTUBHOCTb, COMPOBOXKIAIOUIYIOCS HEIOCTATKOM OOILICHMS C
npenogaBaTenaMu U apyrumu cryaearamu. O.H. AnTponosoii ¢ coaBTopamu [7]
yKa3aHbl NpeuMyllecTBa (IrMOKOCTh, BO3MOYKHOCTH MapajuleIbHOIo 0O0ydeHUs;
CBOOOIHBIN TpauK ydeOHOH AESITEIbHOCTH; WHANBUIYAIBHOCTh OOYUYCHHS) H
HEIOCTAaTKU (OTCYTCTBHE BO3MOKHOCTH HEMOCPEJICTBEHHOTO OOIIEHUs ¢ Mpero-
JaBaTesIeM; CIOXHOCTh CaMOCTOSITEIbBHOIO OCBOEHHUSI y4eOHOro Marepuala; yBe-
JUYEHUE TPYAOEMKOCTH H3Y4YeHMs IUCLUIUIMHBI) AUCTAHIMOHHOTO OO0Yy4eHHus
rJ1a3aMH CTYJIEHTOB.

Kpatkuii 0630p umeromuxcst uccnenoanuii B Poccuu, FOAP, lIselinapun
U JpYTUX CTpaHax MHUpa MO3BOJIWI CJieNaTh BBIBOJ, YTO B JIMTEPAType HE MpOBE-
JIEHO JI0CTaTOYHBIX CPaBHEHMUH OLIEHOK MPUMEHEHUs AMCTAaHIIMOHHBIX 00pa3oBa-
TEJNbHBIX TEXHOJOTHI 10 MaHAEeMHH KOPOHABUPYCHOM MH(EKIUHU U IMOCie Hpo-
X0x1eHus ee nepBbIx BosH [11-14]. Kpome Toro, naHHbIi (peHOMEH HE MU3y4YeH B
OTHOIIIEHUHU KypPCaHTOB 00pa30BaTeIbHbIX oOpranu3zanuii cuctemsl MB/I.

Metoabl mcciaenoBanusi. MeTronaMu HCCIENOBAaHMs SIBUWIOCH CPAaBHEHHE
pe3ynpTaToB aHketupoBaHus cperau 230 kypcaHToB Pszanckoro ¢ummana Moc-
koBckoro yHuBepcutera MBJI[ Poccun nmenn B.S. Kukots B 2017 r. [15], npo-
BEJIEHHOE OJIHUM U3 aBTOPOB JAaHHOM cTathu, U 202 kypcanToB B 2021 r.

Pe3yabTaThl M 00CyKIeHHe. AHKETUPOBAHUE KYPCAHTOB MOKa3aio (puc. 1)
W3MEHEHNE KOJMYECTBEHHBIX ITOKa3arened B mcnonb3zoBanne DMOC Moodle,
B KOTOPYIO BO BpeMsl U 10CiIe MaHAeMUH ObLIN BOBJIEYEHB! Bce KypcaHThl. 1o cpas-
HeHnto ¢ 2017 T. mOYTH HE OCTAIOCh O0YJAOIIUXCS, KOTOPBIE PEAKO MCTIONB3YIOT
nanHoe cpenctso J1O.

JlaHHBIE aHKETUPOBAHUSI TIOATBEPIKICHB OOBEKTHBHBIMH TIOKA3aTEISIMH Ya-
CTOTBI OOpAIleHUs K 3JIEKTPOHHOI 00pa3oBaTeIbHOH cpere.
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Puc. 1. OueHka kypcaHTaMmn 4acToThl Mcnosib3oBaHus I0MC Moodle, %
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Figure 1. Evaluation of the frequency of using learning management system “Moodle” by cadets

Bo Bpemst maHneMHH M3MEHWIHCH NIPHOPUTETHI U OCHOBHBIC HAIPaBIICHHUS
npumenenns DMOC (puc. 2). Tak, B 2017 1. 95 % oOyuarommxcst ykaszajiu, 4To
ucnonb3zoBanu DMOC Moodle B kadyecTBe 3iekTpoHHOM OnOMMoTeku, B 2021 T.
3TOT OTBET BhIOpanu 69 % KypcanToB. Ha Hai B3I 3TO OOBICHIETCS TEM, UTO
BUOC crana pexe HCIOIB30BaThCA UCKIIOYUTENBHO KaK OMOIMOTEeKa ISl XpaHe-
HUsl yaeOHo-MeTonndeckoro obecneuenus. C 43 no 56 % BO3pocio 4uUCIO Kyp-
CaHTOB, KOTOpbIe MCTOIb30BaM Moodle s oTpabOTKU 3a0/IKEHHOCTEH (TIpo-
MYLIEHHbIX BCJIEJACTBUE HECEHUsS CIYXObl B Hapsgax 3aHATHA U OTpaboTKa He-
YIOBJIETBOPUTEIBHBIX OLIEHOK). bosee yem B 3 paza (¢ 24 % B 2017 r. 1o 82 % B
2021 r. BO3poca0 YUCIIO O0yHaroIuxcs, yKa3aBUIMX, 4To ucnonb3oBain DUOC
Moodle ms 3apanunii mpermogaBaTesiei s OJTOTOBKH K ay TMTOPHBIM 3aHITHSIM.
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Puc. 2. OueHka kypcaHTamu Leneii ncnonb3osaHus SONC Moodle, %
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Figure 2. Evaluation of the aims of using learning management system “Moodle” by cadets, %

JlaHHBIE YKa3BIBAIOT HE TOJBKO HAa KOJIMYECTBEHHBIC, HO M Ka4eCTBEHHBIC
n3MeHeHus B 1enax ucnonb3oBanus DMMOC Moodle Bo Bpems u mociie maHaeMun
HOBOI KOPOHABUPYCHOH HH(DEKIINH.

[To mMHeHuto oOyuaronuxcs, 3¢ pekTuBHOCTh Ucnonb3zoBauss JMOC Moodle
Bo3pocna (puc. 3). Tak, B 2021 r. mo cpaBuenuto ¢ 2017 r. 3a c4eT yMEHBIIICHHS
JIOJIA OCTAJIbHBIX OTBETOB BO3POCIIO KOJMUYECTBO IMOJIOXKUTEIBHBIX OLEHOK 3(Pdek-
TUBHOCTH Hcmoyib3oBanust Moodle (¢ 73 mo 82 % kypcanTtoB). Kak HeaddekTrBHOES
unu ckopee HeadekTuBHoe cpeacTBo oOyuenus B 2021 r. Moodle He onieHuBanm.
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Puc. 3. OueHka kypcaHTamu apdekTMBHOCTU ncnonb3osaHns 30MC Moodle, %
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Figure 3. Evaluation of efficiency of using learning management system “Moodle” by cadets, %

[To muenuto kypcanro, JMOC Moodle ontTumusupyer Tpyo3aTparsl 1 3a-
TpaThl BpEMEHHU Ha OTPabOTKY 3aJ0JDKEHHOCTEH IO MPOIMYIICHHBIM 3aHATHSAM U
HEYJI0OBJIETBOPUTEIbHBIM OLIEHKAM, YTO OCOOCHHO aKTyaJlbHO B YCJOBMSIX By3a
MB/J («Cneuncguka By3oB MBJI 3akmtouaercs B TOM, U4TO 330JDKEHHOCTH, BO3-
HUKAIONIME BCJIEICTBUE MPOTYJIOB YYCOHBIX 3aHITHUH, MPAKTUIECKA HCKIFOUCHBI.
OpHako MpHUBJIEYEHUE KyPCAHTOB K HECEHHUIO CITYXKOBbI B HapsAIaX Hen30exKHO MpH-
BOJIUT K NpPOITycKaM Y4eOHBIX 3aHATHH, KOTOpbIE, TEM HE MEHee, JOJKHBI ObITh
0TpaboTaHkI (PAaBHO KaK M HEYIOBJIETBOPUTEIbHBIC orieHkm» [15. C. 85]). B 2021 r.
87 % obyuaromuxcs npuzHanu nojoxutenbHoe BiusgHue DMOC Ha cHUXeHHe
BPEMEHHBIX U TPYJIOBBIX 3aTpaT Ha 00yueHue, U ToJabKo 13 % He yBUAEIH Takoro
BiusiHusA (puc. 4). Ilpu aTOoM HUKTO HE OoTMETWI, 4TO ucnoab3oBanue SMOC yse-
JUYMUBAET TPYJOEMKOCTh YCBOCHUS AUCIUILIINHBIL.

BMmecte ¢ TeM, akTyallbHBIM OCTaeTcsl BOIPOC O MpobiieMax MpU MCIOJIb30-
Baanu DMOC Moodle (puc. 5). C 69 no 39 % KypcaHTOB COKpPaTHJIOCH KOJIHYE-
CTBO KypCaHTOB, KOoTopbie nmpu3Hanu npumenenne DMOC Moodle ontumanbHbIM
U He HY)XJAIOIIUMCS B COBepIeHCTBOBaHUM. [1o HamieMy MHEHHIO, 3TO CBS3aHO
¢ Tem, uto B 2017 r. ucrionp3oBanre Moodle He HOCHIIO BCeOOBEMITIOIIETO XapaK-
tepa w/mm Moodle mpuMeHsach TOJBKO MPU OOYYCHUH OTIACIHHBIM JTUCITUTLIN-
Ham. OOpa3HO roBopsi, MPOOJIEMBl CTAHOBATCA BUIHBI Jullb B padore. C 14 no
23 % BBIPOCIIO KOJIMUYECTBO 00YUaIOIIUXCs, MPEIOKUBILINX YBEJIUYUTh AOJIO Te-
CTOB 3a CUET CHMKEHHS KOJINYECTBA HETECTOBBIX 3aJlaHUM, UTO, MOXKET ObITh 00b-
SICHEHO HaMH KakK TEHACHLUS YNPOCTUTh MpoLecc 00y4YeHUs, TaK KaK BBIIOJHE-
HHUE TECTOBBIX 33aJJaHWH KaK MPaBHIIO MPOIIE BBHITIOTHEHUS 3aJaHUN HETECTOBOTO
Xapakrepa.
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\_87

= DKOHOMUT BPEMSA U YCU/IUA MO OCBOEHUIO YHeBHbIX AUCLUMANH
= YBeNIMYMBaET TPYA0EMKOCTb OCBOEHMA YHEBHbIX AUCLUNANH

= He BauseT Ha obLiee Bpems 0CBOEHMA y4ebHbIX AUCUUNANH

Puc. 4. OugeHka kypcaHTamu BnvsiHua 9M0C Moodle Ha CHUXeHNe BpeMEHHbIX M TPYAOBLIX 3aTpaTt Ha 00y4deHne, %

\_87

= Saves time and effort in mastering academic disciplines
= Increases the complexity of mastering academic disciplines

= Does not affect the total time of mastering academic disciplines
Figure 4. Evaluation of Moodle’s impact on reducing the time and labor costs of training by cadets, %

BMmecTe ¢ TeM npuMEpHO Ha TaKylO K€ JI0JII0 BBIPOCIO KOJMYECTBO 00yya-
IOLUXCSI, CYUTAIOLIUX HYKHBIM IMOBBICUTH KOJIMYECTBO HETECTOBBIX 3aJaHUM 3a
CYET CHWKEHUS KOJIMYECTBA TECTOB, YTO MOKA3bIBAET HAJIMYUE U MPOTUBOIIOJIONK-
HBIX TeHJeHIi. KomnyecTBO HEOBOIBHBIX TEXHUYECKUME Tpodsemamu ¢ 2017 T.
He U3MeHWIOCh — 7 %. OIHOM U3 caMbIX aKTyaJbHBIX, 10 MHEHUIO KypCaHTOB,
npobiem, SBIsieTCs BpeMsi MpoBepKH npenoaasareasivu padotr B DMOC Moodle n
BpeMst Mexxy BbicTaBiieHHueM olieHok B DM1OC Moodle 1 BbIcTaBiIeHHEM OLIEHOK
B JKypHaJIbl ITOCEIIAEMOCTH U ycreBaeMOCTH. Koln4yecTBO KypcaHTOB, OTMETHB-
IIMX JaHHble Mpobiemsl, ¢ 2017 r. yBeanumnock 6omee yeM B 2 paza (¢ 15 1o 36 %).
C oaHOI CTOPOHBI, ATO YKa3bIBA€T HA OTCYTCTBUE JUCIUIUIMHBI U Pa3BUTOM MpH-
BBIYKH y OTHEJIBHBIX MPENOJaBaTelIel, ¢ IpYyrod CTOPOHBI — CBUJETENBCTBYET O
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OONBIIMX OpPraHU3allMOHHO-METOANYECKUX npobiemax: pabora B DMOC He 3a-
MEHHJIA TPAJAUITMOHHBIX (OPM pabOTHI MpeToaaBaTes, a IOTOIHIWIA UX, padoTa B
OUNOC yBennuuBaeT yuyeOHYIO Harpy3Ky IMpernojaBaTelis U Kak MPaBUJIO HE y4u-
TBIBAETCS B HEM.
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Puc. 5. OueHka kypcaHTamMu BbIpaXeHHOCTU NpobneM, CBA3aHHbIX ¢ npuMmeHeHnem 3AMOC Moodle, %
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Figure 5. Evaluation of severity of problems associated with the use of Moodle by cadets, %

KypcanTam, UMeBIIMM ONBIT NEPEX0a HAa TUCTAHIIMOHHOE OOYYEHHUE BeC-
Hoit 2020 r., 6611 3a1aH Botipoc o ToM, MoxeT Jin DMMOC Moodle 3amenuTh Heto-
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CpeACTBEHHOE OOILEHHE C MPErnoAaBaTeeM B MPoLecce BHEAYAUTOPHONU paboTHl,
HampHuMep, pU CaMOIIOATOTOBKE U T. 1. (pHC. 6).

[To cpaBuenuto ¢ 2017 B 2021 r. B aBa pa3a (¢ 20 % B 2017 r. 70 39 % B
2021 r.) yBEIUYMIOCh KOJUYECTBO CTOPOHHUKOB JIMUCTAHIIMOHHOTO B3aMMOJEH-
ctBusl. bonmpmmHCTBO 00y4aromuxcs (64 1 59 % COOTBETCTBEHHO) MO-TIPEKHEMY
CUHTAIOT, YTO HEOOXOAMMO COYETaHHE AMCTAHIIMOHHBIX M KOHTAKTHBIX (popM pa-
601b1. C 14 10 3 % YyMEHBIIMIOCH YMCIIO PECIIOHACHTOB, KOTOPBIE IPEIIOWIN ObI
B IIpoliecce BHEAYyIUTOPHON pabOThI TOJBKO HEMOCPEICTBEHHOE OOLIEHHE C Ipe-
110/1aBATEJIEM.

JlaHHBIE pe3yabTaThl MOTYT, C OJHOM CTOPOHBI, CBUAETEIBCTBOBATE O TOM,
gyro JIO, HeCMOTpsl Ha SKCTpeMalIbHBIN MOPSAAOK MEepexoj/ia Ha HEro B YCIIOBHSX
HEOJIaronmpusATHON SMUAEMUOIIOTHIECKON CHUTYallud W BBISBICHHBIC HEIOCTATKU
yCIIeJ0 MOKa3aTh CBOIO COCTOSATENBHOCTh M, C ONPEAEICHHBIMU OTOBOPKaMH, (-
(eKTUBHOCTH, UTO OLIEHHJIN B CBOMX OTBeTax oOyuatommecs. C Ipyroil CTOpOHHI,
0COOEHHOCTBI0O 00yueHuss B PszanckoM ¢umane MOCKOBCKOTO YHHBEPCHTETA
MB/I Poccun umenn B.S1. Kukots siBasieTcst To, YTO KypCaHThI IEPBBIE /1BAa TOfa
o0y4YeHHs HaxOoIATCs Ha Ka3apMEHHOM ToJ0keHuu. [lepexon Ha AMCTaHIIMOHHOE
o0y4yeHHe HEeKOTOpble U3 HUX MOIJIM BOCHPHUHATH KaK MpeAocTaBlieHHe Ooibleit
CBOOOJIBI U OCBOOOXKIEHHE OT psiia CIIy>KEOHBIX 00sS3aHHOCTEH, MOTOIHSIIOMINX
TPaJULIMOHHYIO YUeOHYIO AEATeNbHOCTh, XapaKTEPHYIO AJIS CTYJIEHTOB TpaKIaH-
CKUX BY30B. Takum 00pa3oM, MoJOXKHUTEIbHbIE olleHKHu padoTsl ¢ DMOC moryT
OBITh YKa3aHHBIMHU BBIIIE OOCTOSITEILCTBAMHU, KOTOpBIE, BIPOUYEM, TpeOyIOT I0-
MIOJTHUTEIbHBIX IPOBEPOK M JIOKA3aTEIbCTB.
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Figure 6. Evaluation of Moodle’s possibilities to replace direct communication with the teacher
in the extracurricular work by cadets, %

NHTepecHBIMU OKa3auch O0TBETHI Ha Bonpoc o BiusHuu DMOC Moodle Ha
MOTHBAIIMIO y4eOHOM nesrenbHocTH (puc. 7). Tak, MHEHHS] KypCaHTOB O TOM, TIO-
Beiraet i npumeHerne DMOC wHTepec K OOYYCHHIO JIM HE BIIMSET HAa HETO,
pa3aeNuInuCch MPUMEPHO TIOPOBHY.

= [oBbIWAET MHTEPEC K 06yYeHuto = CHUWKAeT MHTepec K 0by4yeHuio

= He B/MAET Ha MHTepec K 0by4eHnto

Puc. 7. OueHka kypcaHTamu BnvsHua AMOC Moodle Ha yyebHyto moTuBaumio, %
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= Increases interest in learning = Reduces interest in learning

= Does not affect the interest in learning
Figure 7. Evaluation of Moodle's impact on academic motivation by cadets

3akaouenue. B xone sMmUpUYecKoro MCCiIeNOBaHUs MHEHUS KypPCaHTOB
Ps3anckoro gunuana Mockosckoro yausepcutera MBJl Poccun umenn B.S. Ku-
kot 00 »ddextuBHOCTH puMeHeHUs1 DNOC Moodle o u mocne manaeMuu B
By3¢e cucrembl MB/] Poccun BBISIBIIEHO clieyroIIee.

1. OGy4arommecs 4amie ucnoyb3yror IMOC Moodle, moutu He ocTaaoch
KypCaHTOB, KOTOPBIE €r0 PEIKO HCTIONIB3YIOT.

2. Obyuatomuecs: pexe ctanm pexe ucnonb3oBath IMMOC Moodle B kaue-
CTBE DJIEKTPOHHON OMOIMOTEKH, Yale — sl OTPaOOTKU MPOIMYIIEHHBIX 3aHITHH,
HEYJI0BJIETBOPUTEIbHBIX OLIEHOK U MOJATOTOBKHU K ayIUTOPHBIM 3aHITHSIM.

3. Bo3pocno KOJMYECTBO MOJIOKUTENBHBIX OLIEHOK A(P(PEKTUBHOCTH HC-
nosib3oBanusg Moodle.

4. AOGconroTHOE OOJNBUIMHCTBO OOYYAIOIIMXCS MPHU3HAIOT IOJIOKUTEIBHOE
Brussare DMOC Ha CHI)KEHHE BPEMEHHBIX U TPYIOBBIX 3aTpaT Ha 0Oy4YeHHE.

5. CokpaTuioch KOJMYECTBO KYpPCAHTOB, KOTOPBIE MPU3HAIOT PUMEHEHHUE
OUOC Moodle onTuManbHBIM W HE HYXIAIOUIAMCS B COBEPIIECHCTBOBAHUH.
Bo3MOXkHO, 3Ta OIleHKa SBJISETCS CIEACTBHEM BCEOOBEMITIONIETO PACHpOCTpa-
HEHHS HCToJIb30BaHUsT Moodle (To ecTh «mpo0aeMbl CTAaHOBSTCSI BUIHBI JIMIIIH B
pabotey).

6. Poct konuuecTBa 00yyarommxcs, Npeiaralouux yBeJIudUTh OO Te-
CTOB 3a CYET CHIDKEHHUS KOJIMYEeCTBa HETECTOBBIX 3aJJaHUA M OO0ydaromuxcs,
MpeyIararirx 00paTHoe, Mo HAIlleMy MHEHHUIO, MOKET OBITh OOBSICHEH KakK Mpo-
SBJICHHS MTPOTHBOIOJIOXKHBIX TEHIEHIIMIA: YNPOCTUTh Mpolecc O0y4eHUs U cle-
JIaTh ero 00Jiee MHTEPECHBIM.

7. OfHOM U3 caMBIX aKTyaJIbHBIX, 10 MHEHUIO KypCaHTOB, MPOOJIEM, SIBIIS-
eTcsi mpobyeMa OOJIBIIMX CPOKOB MPOBEPKH TpenojaBareisiMu pador B DMOC
Moodle u BbICTaBIIEHUS OLIEHOK, KOTOpasi MOKET OBITh OOBSCHEHA KaK HEAOoCTaT-
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KOM TPYZOBOW AMCLUIUIMHBI Y OTAEIbHBIX NPENOAABaTEICH, TaK U OpraHu3alu-
OHHO-METOJMYECKHMH IpoOJIeMaMH yBEIMYEHUS Harpy3Kd Ha IMpernojaBares,
cBsizaHHOH ¢ pabotoit B DMOC u kak npaBuiIo HEYYTEHHOH B HEH.

8. Bospiie 0Oyyaromuxcsi CTainu CTOPOHHUKAMH HIEW O BO3MOXKHOCTH 3a-

MCHBI HECITIOCPCACTBCHHOI'O O6H.I€HI/IH C IpeoaBaTejieM B MPOLECCE BHEAYAUTOP-
HOM pa6OTI)I JUCTaHIIMOHHBIM, OJHAaKO OOJIBIIIMHCTBO MO-NpC)KHEMY CUHUTACT HE-
O6XOI[I/IMBIM COUYCTAaHHUEC JUCTAHIIMOHHBIX 1 KOHTAKTHBIX q)OpM pa6OTBI.

9. MHeHus KypcaHTOB O TOM, noBblIaeT au npumeHenne JMOC unrepec

O6y‘IeHI/IIO JIX HC BJIMACT Ha HEr'O, pa3ACIINIIUCh IIPUMCPHO IIOPOBHY.

[10]

[11]

[12]
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dopmMupoBaHue copepxartesnbHbIX Moaynei
IS 00y4eHUs ICKYCCTBEHHOMY UHTEJUIEKTY B OCHOBHOM LLKOJE
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Annotamus. /Ipodiema u yers. PaccMatpuBaeTrcs mpoOiieMa HeIOCTaTOYHOTO COIepIKa-
TEJILHOTO 00ECHeUeHHs TIOJITOTOBKH YUYaIUXCsl OCHOBHOM IIKOJIBI B 00JIACTH UCKYCCTBEHHOTO HMH-
temiekta (V). BBISBIAIOTCS M ONMKCHIBAIOTCS 0a30BblE AUTAKTHYECKHE SJIEMEHTBI BHYTPH COIEP-
JKaTEILHBIX MOJYJIEH, a TAkKe YCTAHABIMBAIOTCS BHYTPUIIPESAMETHBIC M MEKIPEAMETHEIC CBSI3H,
peanusyemble B Xolie 00yueHus anemenTam M B ocHOBHO# mikone. Memoodonoeus. Vicnons3o-
BaJICsl KOMITJIEKC METOJIOB: aHaJIM3 MexayHapoaHoro onbita (CLIA, Kuraid, Anrmus, ['epma-
Hust, U3pannb, Poccust); aHanmu3 TOKYMEHTOB, OMPENENAIONINX TPeOOBaHHS K peau3aluy oc-
HOBHBIX O6p330BaTCJ'H>HI)IX IporpaMm, aHajin3 y‘Ie6HI/IKOB; HCCJIICA0BAHUC I'OTOBBIX MMPOTpaMM-
HBIX peLleHUH, MPUMEHUMBIX B Ipoliecce 00yyeHus: ocHoBamM MU ydanuxcst OCHOBHOM HIKOJIBI;
pedrekcust conepkaHus MOTYIEeHHOTO 3HaHUA. Pesyromamut. OnpenenaeHsl BO3MOKHOCTH 00Y-
gyeHus B oonactu MU ygammxcs, HauuHas ¢ 5 Kiacca, BHE 3aBHCHMOCTH OT HAIMYUS YISOHBIX
4acoB, BBIJICIICHHBIX Ha 00s3aTenbHOe 00ydeHue mH(popMaTHKe, Oiaronaps BapUaTHBHOCTH
obmrero odpazoBaHus. AHaIU3 y4eOHHUKOB 10 MHPOPMATUKE JJIsl OCHOBHOM IIIKOJIBI TIOKA3all,
4T0 00y4eHune ocHoBaM M HeoOX0oaMMO peann3oBEIBaTh C yUETOM BHYTPUIIPEIMETHBIX CBS3CH
¢ uapopmarukoii. Takoil MOAX0]] MO3BOJIUT OCYIIECTBUTH MOAAEP KHUBAIOIIYIO, PACLIIHPSIOILYTO
WM TIPOTICAECBTHICCKYI0 (QYHKIUH 0OydeHHs 31eMeHTaM MU 1mo OTHOIICHHI0 K OCHOBHOMY
Kypcy mHpOpMaTUKH. B mporecce popMupoBaHus colepKaTelnbHBIX MOIyJIeH 0OydeHus dlie-
MeHTaM MU yuaimmxcsi OCHOBHOM IIKOJIBI, HAYMHAS C 5 Kiiacca, ObUTH BBIICICHBI AUJAKTHYC-
CKHE 3JICMCHTBI, OCBOCHHUEC KOTOPBIX HCO6XO,Z[I/IMO OpPraHu30BbBIBATH C YYETOM MECKIIPCAMETHBIX
CcBsi3ell ¢ 00meoOpa3oBaTeabHBIMU AucHUILIHHAME. Cosiepkanre yuyeOHOro Marepuania B o0a-
ctu 1 nomxHO ocBauBaThes uepes HanboJiee 1esiecoo0pa3Hble BUbl ACATEbHOCTH B KOHTEK-
CT€ CHCTEMHO-JICSTEIFHOCTHOTO MOJX0/a, YTO MO3BOJIHUT (POPMHPOBATH TMIHOCTHO 3HAUYUMEIC
3HAHUS M YMCHHUS YYAINXCS, pa3BUBATh UX TBOPUCCKHE CIOCOOHOCTH. 3akmouenue. OOOCHO-
BaHa IIeJIeCO00pa3sHOCTh 00ydeHus neMenTaM MU ygammxcss OCHOBHOW IIKOJBI, HAYMHAS C
5 xnacca. OnpezesieHsl pa3inyHbIe BAPHAHTHI BKIFOUYEHHS B MIPOTPaMMy OCHOBHOM IIKOJIBI BO-
MPOCOB, CBSI3aHHBIX ¢ ocHOBaMH W, ¢ y4eTOM CYIIIECTBYIOIIETO OMbITa O0YYCHHSI IIKOJTbHUKOB
B 00s1acTy MH(OPMATHKH.

KnioueBble c10Ba: NCKYCCTBEHHBIN MHTEIUICKT, METOAWKA OOydeHUST WH(POpPMATHKE,
MEXIPEAMETHBIE CBSI3U, BHYTPUIIPEIMETHBIEC CBA3H, AUJAKTUUECKHUE JIEMEHTHI
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Abstract. Problem and goal. The problem of insufficient substantive provision of training
of primary school students in the field of artificial intelligence (Al) is considered. The goal is
to identify and describe the basic didactic elements within the content modules, as well as to
identify the intrasubject and intersubject connections that are realized in the course of teaching
the elements of Al in the main school. Methodology. A set of methods was used: analysis of
international experience (USA, China, England, Germany, Israel, Russia); analysis of docu-
ments defining requirements for the implementation of basic educational programs; analysis
of textbooks; research of ready-made software solutions applicable in the process of teaching
the basics of Al to primary school students; reflection of the content of the knowledge gained.
Results. The study made it possible to identify learning opportunities in the field of Al for
students starting from grade 5, regardless of the availability of teaching hours allocated for
compulsory informatics education, due to the variability of general education. An analysis of
informatics textbooks for basic school showed that teaching the basics of Al should be implemented
taking into account intrasubject connections with informatics. This approach will make it pos-
sible to carry out a supporting, expanding or propaedeutic function of teaching Al elements in
relation to the main course of informatics. In the process of forming meaningful modules for
teaching the elements of Al to primary school students, starting from grade 5, didactic ele-
ments were identified, the development of which must be organized taking into account inter-
disciplinary connections with general education disciplines. The content of educational material
in the field of Al should be mastered through the most expedient types of activity in the con-
text of the system-activity approach, which will allow to form personally significant know-
ledge and skills of students, to develop their creative abilities. Conclusion. The results of
the study made it possible to substantiate the expediency of teaching the elements of Al to
primary school students, starting from grade 5. Various options for including in the basic
school curriculum issues related to the basics of Al, taking into account the existing experi-
ence of teaching schoolchildren in the field of informatics, were identified.
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ITocTanoBka npodJieMsl. J[MIAKTUUECKUE IEMEHTHI, CBSI3aHHBIE C OCHOBA-
Mu MU, He HalUM CBOETO OTpaykeHHs B ACUCTBYIOIIMX HAa JaHHBIII MOMEHT 0Opa-
30BaTeNbHBIX cTaHAapTax. OHAKO B pealusix COBPEMEHHOTO OOIIECTBa, B YCIOBH-
SIX HEMPEKPAIAIoLIErocsl pa3BUTHsI TEXHOJOTUH, Cpei KOTOPBIX OJIHA U3 MEpEeno-
BBIX poJiei oTBesieHa TexHojoruu M, HeBO3MOKHO UTHOPUPOBATH TaHHYIO MPEA-
METHYIO 00J1acTh HHPOpMATHKU. B TO ke Bpems BbIsIBIEHA MpoOiieMa HeAOCTaTOq-
HOTO COJIepPKaTeNbHOrO 0OecreueH s MOATOTOBKY y4alluXcsi OCHOBHOM IITKOJIBI B
obmactu NU. PaspabateiBaeMoe cojepikaHHe TODKHO OBITh adalTHPOBAHO IO
BO3pacCT yYalIMXcsi OCHOBHOM IIKOJIbI, a TAKXKE MO3BOJIUTh PA3BUTh TEOPETHUUECKUE
3HaHUS U MPAKTUUYECKHWE YMEHUS yyallluxcs MO CO3HATEJIbHOMY MCIIOJIb30BaHMIO
cpencts u cucteM MU ans perienus 3a1ad B pa3InYHBIX 00IACTIX ACITEIbHOCTH.

Jiist pazpenieHrs BBISIBJICHHOW TPOOJIeMBI HEOOXOAMMO 0TOOpaTh 0A30BbBIC JTU-
JAKTUUECKUE DJIEMEHTHI, a TAaKXKE BBIIBUTh BHYTPHUIIPEAMETHBIE U MEXKIIPEIMETHbBIE
CBSI3U NIPEAJIaraéMoro CojepkaHus, 4To0bl MMOCTPOUTH MOJIENIb 00yUeHHs OCHOBaM
NN B pamkax OCHOBHOMW HIKOJIbI, BKITFOYAIOIIEH ONMUCAHNE KOHLENIMU, U U 3a1a4
00y4eHHs1, OAX0I0B K OOYUSHHUIO U YCIIOBUI peasTi3allii TaKOTO O0yYEeHUSL.

MeTtoasb! ucciieoBanus. beul BeIoNHEH aHanu3 BHeapenus U B cucremy
00pa3oBaHMs IIKOJIHFHUKOB B OTJAEJBHBIX CTpaHax Mmupa, a umeHHo: B CIIA [1],
Kurae [2], Anrmun', Tepmanuu?®, Uspaune [3]. Taxke ObUI MPOM3BEIEH aHAIN3
cozlepKaHusl CTAHAAapTOB HAYaJbHOTO M OCHOBHOIO OOIIEro 06pa3oBaHHsA’, HpHU-
MEpHBIX MPOrpaMM HAyalbHOIO M OCHOBHOTO OOIIEro 06pa3oBaHUs®, mepedHs
JIOIYIEHHBIX K UCIOIb30BAHUIO YUeOHUKOB’,

Ananu3 yyeOHUKOB 10 MH(pOpMaTHUKe A ydammxcs 5—6 kmaccoB [4; 5],
HCClIeIOBaHNE TOTOBBIX CPEJICTB U MarepuanoB Bcepoccuiickoro oOpasoBaresb-
Horo npoekTa «Ypok [uppe»’®, Al Experiments with Google’, pedekcus B koH-

' Google’s problem with Al // The Guardian. URL:
https://www.theguardian.com/technology/audio/2019/may/06/googles-problem-with-ai-and-ethics-
chips-with-everything-podcast (accessed: 16.03.2021).

2 Official website of the Ministry of Education and Training of North Rhine-Westphalia.
2020. URL: https://www.schulministerium.nrw.de (accessed: 16.03.2021).

3 desepanbHbIii TOCYIAPCTBEHHBIM 00Pa30BaTEbHBINH CTAHAAPT HAYAILHOTO 00IIEro 06pa-
30BaHU (YTBEPIXKCH ITpUKa3oM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoit @enepanuu ot
6 okTs10pst 2009 1. Ne 373). URL: https:/fgos.rut/LMS/wm/wm_fgos.php?id=nach (maTa oOpareHus:
16.03.2021); ®enepanbHbIil TOCYIapCTBEHHBIH 00pa30BaTEIbHBIA CTaHIAPT OCHOBHOI'O OOIIEro
oOpazoBaHus (yTBEpyK/IeH npukazoM MuHuCTEpcTBa 00pa3oBaHus U Hayku Poccuiickoit Penepa-
uu oT 17 gexabps 2010 1. Ne 1897). URL: https://fgos.ru/LMS/wm/wm_fgos.php?id=osnov (mara
obpamenns: 16.03.2021).

* TpumepHast OcHOBHas 0OPa30BATENBHAS POrPaMMa HA9AIBHOTO 001Iero oopasosanus. URL:
https://fgosreestr.ru/registry/primernaya-osnovnaya-obrazovatelnaya-programma-nachalnogo-
obshhego-obrazovaniya-2 (nara obpamenust: 16.03.2021); [IpumMepHas ocHOBHasi oOpa3oBaTebHast
mporpamma OCHOBHOTO oOiiero odpasoBanus. URL: https://fgosreestr.ru/registry/moon_ooo_06-
02-2020 (mata oopamenus: 16.03.2021).

5 MemepanbHbIA EpeYeHb YIEOHUKOB, JOMYIIEHHBIX K UCIOIL30BAHMIO TIPU PEANU3aIUH
UMEIOIIUX TOCYAaPCTBEHHYIO aKKpEAUTAIMI0 00pa30BaTeNIbHBIX IPOrpaMM HavyalbHOTO OOLIETO,
OCHOBHOTO 00111€r0, cpeHero odmero oopasoBanus (YTBEpKIeH NPUKa30M MHUHIPOCBEICHHS
Poccum ot 20 mas 2020 1. Ne 254). URL: https://fpu.edu.ru (nara oopamenus: 16.03.2021).

¢ Beepoccuiickuii 00pa3oBaTenbHbI MpoekT «Ypok Liudpe». URL: www.ypokuudpsLpd
(mata obpamenns: 16.03.2021).

7 Al Experiments with Google. URL: https://experiments.withgoogle.com (maTta o6pare-
Hus: 16.03.2021).
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TEKCTe OOHapYyXEeHHs BO3MOXKHOCTeH oOyueHus siemeHTam MU ywammxcs oc-
HOBHOM IIIKOJIBI, HAUMHAS C 5 Kjacca.

PesyabTaThl M 00cy:kaeHue. [lepsviii sman uccireoosanus Obl1 CBsI3aH C
ONPENIETICHUEM PA3JIUYHBIX BO3MOXKHOCTEW BKJIIOYEHHUS B IPOTPAMMY OCHOBHOMU
LIKOJIBI BOIIPOCOB, CBSI3aHHBIX ¢ ocHOBamMu MU ¢ y4eToM CylecTBYOLIETO OIbITa
00y4YeHHS IIKOJIHLHUKOB B 00J1aCTH HH()OPMATHKH.

JlefcTBYIOIMIA CTaHAaPT BTOPOTO TIOKOJIEHHUS® ONPEIENSET, YTO B OCHOBHOI
o0pa30BaTeNbHON MporpaMMe J0JKHA COAEpkKaThCsl KaK MHBapUaHTHAs 4acTb,
HaIpaBJICHHAs Ha peallM3allii0 CTaHJapTa, TaK U 4acTb BapMaTHUBHAs, OTpaXkaro-
mras crenupuKy o0pa3oBaTeIbHON OpraHU3aIliy, YIUTHIBAIONIAs HHTEPECHI U TI0-
TPeOHOCTH YyYaIMXCsl, a TaKKe A pealn3alud WHIUBHIyaJbHBIX 00pa3oBa-
TEJbHBIX TPACKTOPUHN YUAIIUXCS C YYETOM MX IIO3HABATEJIbHBIX HHTEPECOB.

ITpoBeneHHOE paHee uccienoBaHue [6] Moka3ano, YTO HEOOXOAUMO U BO3-
MOXXHO 00ydarh ywammxcsi 9—-11 kmaccoB B obmactu UM, Ognako HeoOxoaumo
OCYLIECTBUTh IOMCK IyTEW CHMXXEHMSI BO3pacTa ydalluxcs OCHOBHOM IIKOJIBI,
HAaYMHAOINX W3y4ath 3nemMeHTsl M. Tak, Hanpumep, B paMKax Kypca Mo BbIOO-
py usydenue sneMeHToB MM mMoxeT ObITh MpeaokeHo yKe HauMHas ¢ 5 Kiacca.
[Tpu 5TOM 00paTM BHUMAaHKE Ha BapUAHTHI 0OY4YECHUSI HHPOPMATHKE B OCHOBHON
LLIKOJIE HE TOJIBKO C 7, HO U C 5 KJlacca.

B tom cnyuae, korna ungopmamuxa 6600umcs B Ka4eCTBE CaMOCTOSTENb-
HOM JAMCUHUIUIMHBI 8 5—6 kiaccax, oOydenue B obmactu MU mo3Bonut comepika-
TEJIHO TOAJIEPKaTh Kypc WHPOPMATUKH B 5—6 KJlaccax, a TaK)Ke BBITOIHHUT IPO-
NEeIeBTUYECKYIO (DYHKLHUIO 110 OTHOILEHUIO K 0053aTeIbHOMY Kypcy HH(pOpMaTH-
KM, PEKOMEHIyeMOMY K M3y4eHUI0 B 7-9 Kiaccax.

Peanuszyemoe, B TakoMm ciydae, odydyenue B obsnactu MU B 5-6 kiaccax
CTaHeT MOAKPEIUISIFOIINM M PACIIUPSIONIAM 110 OTHOIIEHHIO K y4yeOHOMY cozep-
KAHHIO B paMKaxX IIKOJBHOW JUCLUUIUIMHBI MH()OPMATHKH, a TaKXKe BHECET CBOU
BKJIaJl B TIPOLIECCHI TEOPETUYECKOTO OCMBICIICHUS, UHTEPIPETAallui U 0000IIEHNIO
OTbITA MPUMEHEHHs] UHPOPMALIMOHHBIX TEXHOJIOTHH, B (POPMUPOBAHNE TAKUX T1O-
HATUH, KaK «aJITOPUTM», CUCTEMA», KOOBEKT», «KMOAEIbY» U Jp.

Bropoii u3 paccmarpuBaeMblx BapuaHTOB oOyueHust B obmactu UM, Haum-
Hasl C 5 KIIaCCOB MPEIONAraeT, YT0 UHGOPMAMUKA U3YUAENCsL 8 WKOLE MOIbKO C
7 knacca. B takom ciyuae peanuszanus o0ydenus B odnactu UM no3sonut opra-
HHU30BaTh MPOIEAEBTUKY OyIyIIero Kypca HHPOPMAaTUKHU U 1aCT BO3MOXKHOCTb Cop-
MHUPOBATh INEPBUYHOE MPEACTABICHUE O AMJAKTUYECKUX DIIEMEHTaX, KOTOPBIE
OyIoyT u3ydaTbCs U pa3BUBAThCs B Kypce MHpopmaTtuku 7-9 kiaccos [7]. Pac-
cMaTpHBasl YKpPYITHEHHbIE pa3fielibl, BbIJE/IIeMble aBTOpaMHM Y4€OHHMKOB IO HH-
dopmaruke mius 7-9 kiaccoB [8], MOKHO OTMETHTH HamOoJiee MOKa3aTelbHbIC
IIPUMEPBI TAKUX AUJAKTUUECKUX DJIEMEHTOB:

8 denepanbHbIil TOCYIAPCTBEHHBI 00Pa30BaTENbHBINH CTAHAAPT HAYAILHOTO 00IIEro 06pa-
30BaHus (yTBEPXKJICH MpUKa3oM MuHHCcTepcTBa 00pa3oBaHus 1 Hayku Poccuiickoit @enepaunu ot
6 oxTs10pst 2009 1. Ne 373). URL: https://fgos.re/LMS/wm/wm_fgos.php?id=nach (m1ara obpamenus:
16.03.2021); ®enepanbHblii TOCYAapCTBEHHBIN 00pa3oBaTeNbHBIN CTaHJapT OCHOBHOTO OOIIETO
oOpa3oBaHus (YTBEpKACH MpuKa3oM MuHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit denepa-
uu oT 17 gexabps 2010 1. Ne 1897). URL: https://fgos.ru/LMS/wm/wm_fgos.php?id=osnov (mara
obpamenns: 16.03.2021).
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1) pa3nen «Beenenue B uHPpOpMaTuKy»: nHOpMaLUA U UHOOPMAIIIOHHBIN
IpoIiecc, eCTECTBEHHbIE U ()OpMaIbHBIE SI3BIKH, KOJAUPOBaHNE HH(POPMAIIHH;

2) paznen «AJITrOpUTMBI U Hayajla MpOrpaMMHUPOBAHUSD): aJITOPUTM, TPOTpaM-
Ma, SI3bIK IPOrPaMMHUPOBAHUS;

3) paznen «MHpoOpMannOHHBIE U KOMMYHUKALMOHHBIE TEXHOJIOTUI»: MPO-
rpaMMHOE 00ecIriedeHrne, HHCTPYMEHTHI PacIiO3HABAHMS TEKCTa U KOMITBIOTEPHOTO
nepeBoja u Jp.

Bmopoti sman uccredoeanus 3aKiI04acs B aHaIn3e yTBepxkaeHHbIX Dene-
paIbHBIM TIEpeYHeM’ y4eOHMKOB MO MH(OPMATHKE IS yYalluXcs OCHOBHOM
IIKOJIBl ¥ BBISIBJICHWW BHYTPUIIPEIMETHBIX CBsi3eil oOyueHus snementam MU kak
OJTHOM M3 MpeAMETHBIX 00acTel MKOJIbHOW HHPOPMATUKH.

HecMmoTps Ha oTiiMuus B HOoaX0aX aBTOPCKUX KOJIJIEKTUBOB K IIOCTPOEHUIO
COJIepKaHUsl CBOUMX YUYEOHUKOB, MOKHO BBIJICIIUTH 3a/laHUs, TEMbI U JaXKe LeNble
ook (Hanpumep, maparpadbl, TOCBSIIEHHbIC OMOMH(POPMATHKE B YUCOHHUKE IS
5 xnacca A.JI. Cemenona u T.A. Pyauenko), koTopsle MOIJIM Obl NPOUILTIOCTPU-
poBaTh CBsi3b 00yueHus: B obsactu MU yuammxcs 5—6 kiaccoB ¢ M3ydaeMbIM
MaTepHalioM B pPaMKax Kypca HHPOPMATUKH.

Hampumep, B yuebnuke A.JI. CemenoBa u T.A. Pyquenko nns 5 knacca [5]
y4dalumMcs IpeularacTcs 3ajaiie Ha IPyNIUPOBKY JOPOKHBIX 3HAKOB — IIPENy-
MPEKIAIONINX, 3aMPEIIAloINX, TPEIUCHIBAIOIINX U IPOUYMX, HE BOIIEAIINX HU B
onHy u3 rpynn. Ha 3ansaTusx B pamkax m3zydeHus ocHoB MU ywammecs moryt
00y4UTh HEHPOCETh MO pe3ysbTaTaM BHIIIOJHEHHS TaKOro 3aJaHusi U MPOBEPUTH
ee paboTOCIIOCOOHOCTh B paMKaX pacno3naganus 0opazos (10pOKHbBIX 3HAKOB).

B Tom xe ydyeOHuKe yyammmcs IpeiaraeTcsl peliuTh JIMHIBUCTHUECKYIO
3ajadyy 10 YCTAHOBJIEHHIO PYCCKUX IE€pPEeBOJOB OOJIrapcKUX CJIOB M CIIOBO-
COUYETaHHM, KOTOPOE MOYKHO PACCMOTPETh M PACIIUPUTH B paMKax OOCYXAECHUS
pacnosnasanus cucremamu M yCcTHOM M NMUCBMEHHOU peyu, a UMEHHO JTAaIloB
pacro3HaBaHusl, HA KOTOpBIE OyayT OMHUPAThCA M YYALIHeCs B XOJ€ BBITOTHEHUS
JAHHOT'O 3aJJaHusl.

OOpamias BHUMaHue Ha ydyeOHMK MH(pOpMaTUKU Ui 6 Kiacca JIpyroro
aBTOPCKOI'O KOJUIEKTHBA [4], MO)KHO OTMETUTBH OTIEIBHO BBIACIECHHBIH KOMIIBIO-
TEPHBIN MPAKTUKYM, CPEIU 3aJaHUil KOTOPOTo MPEIOKEHO CO3AaTh TaOINYHYIO
MoJIeNlb ¢ UH(pOpMAIMeN O CaMbIX BBICOKHX JIFOJISX, YTO MO3BOJUT CPOPMHUPOBATH
y ydaluxcsl MEepBUYHYIO B3aMMOCBSA3b TAKMX KOMIIBIOTEPHBIX MOJAENEH U 0a3
OaHnblx. 3aTeM y4YalluMcs IMpeJylaraeTcsi BhIMOJIHUTh COPTUPOBKY B TaOIUIIE 11O
yObIBaHMIO 3Ha4YeHuil B rpade «Bo3pacT», TO €CTb, MPOU3BECTH PAHIHCUPOBAHUE
10 OJHOMY M3 IIapaMETPOB.

Tpemuti sman uccieo0o6anusi CBA3aH C BBIIBICHUEM COJEPKATEIbHBIX MO-
nyiaei oOyuenus B oosnactu UM u cOOTBETCTBYIONMX AUJAKTUUECKUX 3JIEMEHTOB.
B cootBercTBIM ¢ HEOOXOIMMOCTBIO COPMHUPOBATH MPEICTaBIeHHE O cucTemax MU
U YMEHMs IPUMEHSATh MX C Y4E€TOM COLMAIbHO-3THYECKUX TPEOOBAHUI COBPEMEHHOTO
00111ecTBa BBIZIEIIMM BO3MOKHBIE COJeprKaTeIbHbIe MOy M o0ydeHust B oonactn MU

® denepanbHbIi NepedeHb YUeOHUKOB, JTOMYNIEHHBIX K UCIIOJIB30BAHMIO TIPU PEATH3AUY
HUMEIOLIMX TOCYIapPCTBEHHYIO aKKPEAUTALUIO 00pa30BaTeIbHBIX IPOrpaMM Ha4aJIbHOI'O O0LIEro,
OCHOBHOTO 00IIero, cpepHero odmero oopa3zoBaHus (YTBEp:KAEH MPUKa30M MUHIPOCBELICHUS
Poccun ot 20 mast 2020 1. Ne 254). URL: https://fpu.edu.ru (gara obpamenus: 16.03.2021).
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1 0003HAYMM TUIAKTUYECKHE eUHUIIBI [9—11] BHYTpH KaXKI0T0 U3 HUX, TAKXKe y4acT-
BYIOIIME B TIPOIIECCE YCTAHOBJICHHS BHYTPHIIPEMETHBIX CBsi3eH (Tabm. 1).

CenpMoii conep:KaTelbHbI MOJyJIb HUMeeT 0co00e 3HAaYeHUEe M HOCHUT
CKBO3HOW XapakTep, JOMOIHSIS CBOMM COJIEpP)KaHHEM BCE JPYTHE COJACpIKaTelb-
Hble MOAyNu. /{7 BBINOTHEHHS 3aJaHUil PernpoayKTHBHOTO, MPOTYKTUBHOTO M
TBOPYECKOTO YPOBHEHW NpeIJIaraeTcsi MCIOJIh30BATh S3BIK IMPOrPaMMHPOBAHUS
Python, npumeHsieMblif B MallIMHHOM O0OYy4€HUH, a Takxke OoraTblii OnbInoTeKaMu
u (peiriMBOpKamMu ISl YIIPOUICHUST CO3aHUs U BOCIIPUSATHS TPOTPAMMHOTO KO/,
a TaKoKe JUIs COKpAIlleH!s] BpeMEeHH Ha Pa3padOTKy MPOrpaMM U UX BHITIOJTHEHHE.

Tabnuuya 1

OnucaHue coaepXxaTesnbHbIX Moaynei anga o6yyeHma B oonactn UU ¢ 5 knacca

Ne

Ha3eaHue
coaepXxaTesibHbIX
mopaynemn

CopepxartenbHoe
HanoJsiHeHue

AunpakTnyeckune
9NeMeHTbI

VICKyCCTBEHHbIN NHTEN-
NEKT, KOTOPbIA HaM NOo-
MoraeT

BeepneHune nonatusa N, passun-
Tne TexHonoruii U, pyHkumo-
HaJbHble BO3MOXHOCTN CUCTEM
VW, a3blk nporpaMmMnpoBaHms

W kak npeameTHas 0b6nacte HdopMaTuku,
CYLUHOCTb MOHATUSA «UCKYCCTBEHHbIN UH-
TENNEKT», CUCTEMbI UCKYCCTBEHHOIO UH-
Tennekra, 061acTv NPUMEHEHNS CUCTEM
MW, coupanbHO-3TNYECKME acnekTbl BHES-
peHuns TexHonornn A

2 WHTennexT, koTopbii  PopmMupoBaHMe NpeacTaBineHnin  JlaHHble 1 3HaHWs, 6a3a faHHbIX U 6a3a
CTaHOBUTCS UCKYCCT- O MOAENIMPOBAHUN UHTENNIEKTY-  3HAHWI, U3BJIEYEHNE 3HAHWIA, NpeacTaB-
BEHHbIM aNbHON AEeATENbHOCTU Y BO3MOX- JIeHME 3HaHWIA, 00paboTka 3HaHWIN, 3KC-

HOCTSIX MPUMEHEHUSI UHTENNEK-  MEepPTHbIE CUCTEMbI, HEMPOH, BXOAHbIE

TyasnbHbIX CACTEM B PA3NINYHbIX CUrHasbl 1 BbIXOOHOW CUrHAN HEMPOHOB,

obnacTsax MNCKYCCTBEHHbI HENPOH, HEMPOHHasNA CEeTb,
HerpokoMnbloTep, MNepcenTpoH

3  MawwHbl, KOTOPbIE ®dopmurposaHne npeactasneHs  O6bekTbl HAbNOAEHNS, pacno3HaBaHMe

pacrnos3HaloT 0ObEKTbl O KOMMbIOTEPHOM 3PEHUN, BO3-  0OBLEKTOB, KJIAcC, PaHXMpoBaHne 00bek-
MOXHOCTSIX MalUMH pacno3Ha- TOB, NpoLecc 0by4YeHnsi pacno3HaBaHuIo,

BaTb pPa3fnyHble 0ObLEKTLI — npo6semMbl pacrno3HaBaHUs 0ObLEKTOB,

uMdpbl, n3o0bpaxeHns, nua MHOrOCNOWMHbI NepCenTpoH, NaTTEPH,
pacno3HaBaHMe 0O6BLEKTOB MO NaTTEPHaM

4 MawwuHbl, KOTOpbIE ®dopmurpoBaHne nNpeactasneHss  Buabl A3bIKOB (ECTECTBEHHbBIE U UCKYCCT-
pacnosHaloT peyb 0 pacno3HaBaHUM NHTENNEKTYab- BEHHbIE), 06paboTka peun n obpadoTka

HbIMV CUCTEMAMU PEYUN — YCTHOM  TEKCTa, aHaNIM3 3/1IEMEHTOB €CTECTBEHHO-
1 MUCbMEHHOW, MALUMHHOM ne- ro f3blka, MaLUVHHbIV NePEBOA, KOMMbIO-
peBoAe TEKCTa, MHTENIeKTyanb-  TepPHble NEPEeBOAYMKM, YaT-60TbI, FrON0CO-
HbIX MOMOLLHMKAX 1 4aT-60Tax Bbl€ MOMOLLHUKMN

5 MawwHbl, KOTOPbIE Pa3BuTne nHTennekTyanbHbIX OrpaHuyeHus 1 3agayvn npumeHexma NN

urpatot cuctem B o6nacTtu urp, Tect B KOMMbIOTEPHbIX UTPax, peann3aums NH-
TblOpYHra, UrpoBblE CTPATErMU  TEJNEKTYalbHbIX KOMMbIOTEPHbLIX NP, 3d-
(dEKTUBHbIE CTPATENMN B UHTENNEKTYaS b-

HbIX KOMTMbIOTEPHBIX Urpax

6 Po6oTbl, KOTOpLIE dopmupoBaHme NpeacTasneHnst  Buabl po60TOB, 3TUHECKME N CouMalbHbIE

obyyatoTcs 006 UHTenNeKTyanbHo poboTo- acnekTbl NpuMeHeHVst poboToB ¢ U, yeTpoii-
TexHuKe, 6eCnUIOTHMKAX 1 KBaapo- CTBO POOOTOB, AATYMKN POOOTOB, 00y4eHMe

KonTepax po6oToB, 6yayuiee NN
7 NMporpammupoBaHne @PopmurpoBaHMe NPeacTaBieHnss  $3blk MPOrpaMMUPOBAHUS Kak MCKYCCTBEH-

Ha a3blke Python

0 NPOrpaMMUPOBaHUN Ha A3blKe
Python ana co3paHusa nHrennek-
TyasibHbIX CUCTEM

HbIN A3bIK, andasuT 1 NpasBuna g3bika NpPo-
rpPamMMUPOBaHNSt, KOMMbIOTEPHAS NPOrpam-
Ma, TEXHONOrMs MPOrpPaMMmnpPOBaHMS
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Table 1

Description of content modules for teaching in the field of Al from grade 5]

No. con t:rllttlaztjules Content Didactic elements
1 Althat helps us Introduction of the concept of Al, Al as a subject area of informatics, the es-
development of Al technologies, sence of the concept of “artificial intelligence”,
functionality of Al systems, pro-  artificial intelligence systems, areas of ap-
gramming language plication of Al systems, socio-ethical aspects
of the implementation of Al technologies
2 Intelligence that be- Formation of ideas about the mo- Data and knowledge, database and know-
comes artificial deling of intellectual activity and  ledge base, knowledge extraction, know-
the possibilities of using intelli- ledge representation, knowledge proces-
gent systems in various fields sing, expert systems, neuron, inputs and
outputs of neurons, artificial neuron, neu-
ral network, neurocomputer, Perceptron
3 Machines thatrecog- Formation of an idea of computer Objects of observation, object recognition,
nize objects vision, the ability of machinesto  class, object ranking, recognition learning
recognize various objects — num- process, object recognition problems, multi-
bers, images, faces layer perceptron, pattern, object recogni-
tion by patterns
4  Speech recognition Formation of an understanding of Types of languages (natural and artificial),
machines speech recognition by intelligent  speech and text processing, analysis of na-
systems — oral and written, ma- tural language elements, machine transla-
chine translation of text, intelli- tion, computer translators, chat bots, voice
gent assistants and chat bots assistants
5 The machinesthatplay The development of intelligent Limitations and tasks of using Al in compu-
systems in the field of games, ter games, the implementation of intelligent
Turing test, game strategies computer games, effective strategies inin-
telligent computer games
6 Robots that learn Formation of an understanding of Types of robots, ethical and social aspects
intelligent robotics, drones and of the use of robots with Al, the device of
quadcopters robots, sensors of robots, training robots,
the future of Al
7  Python programming Formation of an understanding of Programming language as an artificial lan-

programming in the Python lan-
guage for the creation of intelli-
gent systems

guage, alphabet and rules of the program-
ming language, computer program, program-
ming technology

Yemeepmulii sman uccie0o6anus ObUT HANPABJICH Ha BBISBICHHE MEXIIPE-
METHBIX CBs3eil 00ydenust B obmactu MU ¢ npyrumu nucuuiuimHaMu, U3y4aeMbl-
MU B 5—6 Kjlaccax.

Becomast mpukiasHas COCTaBIAIONIAs MPEUIaraéMoro coaepkanus o0yde-
HUsE B oOactu M MOXKeT moTy4uTh CBOE MOJKPEIUICHHE B MEXKIIPEIMETHBIX CBSI-
39X HE TOJBKO C IPYTUMH y4eOHBIMH JUCHUILIMHAMH, U3y4aeMbIMH B 5—6 Kiac-
cax 0011e00pa30BaTeIbHOM MIKOJIBI, HO U C MaTEpUAIOM, U3YYEHHBIM B Hadallb-
HOH IIKOJIe. Y CTaHOBHUM MEXITPEIMETHBIE CBS3U COAEpKaHMs O0O0ydeHUs B oOua-
ctu M ¢ obmieobpa3zoBaTeabHbBIME YYEOHBIMU TIPEAMETAMH, U3y4aeMbIMU, HAuHU-
Has ¢ 5 knaccoB Ha ocHoBe [TOOIT OO0 (Tabm. 2).

10 TIpumepHas ocHOBHast 0GpasoBaTrenbHas MPOrpamMMa OCHOBHOTO 00IIEro 00pa3oBaHus.
URL: https://fgosreestr.ru/registry/moorn_ooo_06-02-2020 (mata obpamenns: 16.03.2021).
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Tabnuya 2

MexnpeamMeTHble CBA3M 00y4eHus B o6nactu MU B OCHOBHOW LLKONE

TeopeTnyeckue MmexnpeamMmeTHble CBA3U

MpuknagHblie MexnpeaMeTHble CBA3U
(npumepsbl 3apaHni)

TexHonoaus

TexHu4eckme ycTponcTea, GYHKLNN TEXHNYECKUX YC-
TPOWCTB, MaLUNHbI, MPOCTbIE MaLLVHbI, CIIOXHbIE Ma-

LLMHBI, TEXHUYECKNE CUCTEMBI, MaLLVHbI N0 Npeobpa-
30BaHMIO0 3HEPr1K, MaTepunanos 1 nHdopmaumm

Ha npepnoxeHHom Habope (HedTb, kepamuka, pyaa,
NOSINATUJIEH, YrOfb, CTEKSI0) 00Y4MTE HEPOHHYIO
CeTb onpeaenaTb MMHEPabHOE CbiPbe 1 MPOAYK-
LIMIO XMMNYECKOr0 NPON3BOACTBA

Pycckuli a3bIk

CumBon, aﬂanBVIT, €CTeCTBEHHbIE A3bIKN, 3JIEMEHTbI
€CTEeCTBEHHOI0 A3blka, MOPMONOrnM4ecKuii aHanm3 n
CMHTaKCUYECKNI aHanmM3 3IEMEHTOB ECTECTBEHHOIO
A3blKa

Cpeay NpeaioXeHHbIX CII0B BbiAeNMTe MHOro3Hay-
Hble C/lI0Ba, pacno3HaBaHVe KOTOPbIX MOXET ObITb
3aTPYOHUTENBbHBIM )19 UHTENIEKTYasIbHOM CUCTe-
Mbl 6€3 YTOYHEHUS] KOHTEKCTA NCMOJIb30BaHUS

Jlumepamypa

MHdopmaums, cMbiCn, LEHHOCTb MHGOPMauUKn, CBOM-
cTBa MHbOPMALLMKM, aHaNIN3 3/IEMEHTOB ECTECTBEHHO-
ro A13blka, aHaIM3 TEKCTOB HA eCTECTBEHHOM A3bIKe

PaspaboTaiTe Mogenb yaT-60Ta, OTBEYaloLWEero
Ha BOMPOCbLI O TOM, 4YTO Takoe ONMLEeTBOPEHME,
cpaBHeHue, MeTadopa, runepbona n anuTeT

NHocmpaHHbIU A3bIK

KopuposaHve nHpopmaumm, eCTECTBEHHbIE A3bIKW, 3HA-
YAMOCTb 3HAHWUSI aHMIMNCKOro si3blka AJ1I9 OCBOEHUS
KOMMbIOTEPA M PA3NIMYHOro NporpaMmHoro obecne-
yeHus

PaspaboTaiiTe Moaesnb rosloCOBOr0 MOMOLLIHMKA,
[EMOHCTPUPYIOLLIErO M306PaXEHUS XMBOTHBIX MO
Ballen komaHpe: a cat, a cow, a goat, a tiger,
a lion, a zebra

Ucmopus

3Tanbl pa3BUTUS BbIMUCTIUTESIBHOM TEXHWKM, POSb MHMOP-
MaLym B pa3BuTMM 06LLLECTBA, MHPOPMALIMOHHBLIE PEBO-
nounn, MHbopMaTMsauma obuiectsa Kak rnodasbHbIin
VNCTOPUYECKNIA MPOLLECC, Er0 COCTOSIHNE U NMEPCMEKTUBSI
pa3BUTUS, WCMONb30BAHME WCTOPUYECKMX CBEOEHWM
(6uorpacdum, NPeanochINkM BOSHUKHOBEHWS 1 Op.)

Co3paitte TabnnyHyto Moaesnb, B KOTopon ByayT
oTpaxeHbl n3obpeteHnsa [pesHero Kutasa. BHe-
cute B Tabnuuy yTOYHSIOLME OOHOPOAHbIE CBe-
LEHVS O HUX, HaNnpuMep aTty n306peTeHns, UMs
n3obpeTaTens, Ha3Ha4YeHne

O6wecmeo3HaHue

Ponb nHdopmaumm B passutumn obLuectsa, MHbopmMa-
TM3aumsa obulectsa Kak rnobdasibHblii MpoLecc, ero co-
CTOsiHVE, BNIUSIHWAE U NEePCreKTUBLI Pa3BUTUS, NMPABOBbLIE
1 aTU4eckme Npodnemsl nHdopmaTndaumm obLecTea

Pa3paborTalite mogenb 4aT-60Ta, OTBEYAOLLErO
Ha BOMPOCbI O TOM, 4YTO Takoe HacneaCTBEHHOCTb,
CO3HaHune, NHCTUHKT

Mamemamuka

CumBONIbHAs matemaTuka, dopmanndaums norude-
CKUX BbIBOOOB, hopmanmaaumns npencraBneHns 3Ha-
HUI, MoAEenMpoBaHne n popmMmanmdaums GyHKUMOHN-
POBaHUA HEMPOHa N HEMPOHHBIX CeTen, onepuposa-
HMWE C MHOXECTBaMM, BbIHUCIIEHME MAaTEMaTU4ECKNX
DYHKUMA N [EeNCTBUS HaJ, BEKTOPAMU 1 Ap.

CKOHCTPYMpYTE MOOENb NUHTENNEKTYANIbHOM CUC-
TeMbl, NpeafiaraloLlen pacnosioxeHue kopabnen
onsa urpbl B «<Mopckoin 6oi» B dekapmosol cuc-
meme KoopdOuHam Ha nIocKocmu

leoepacpus

3Hak, cumBon, dopmanm3auns NpeacTaBneHns oaH-
HbIX WU 3HaHW, NOUCK N NHTepnpeTaumsa nHdopma-
LMK, aHaNn3 TEKCTOB 1 MOOENNPOBAHNE

PaspaboTainTe MoAeNb MHTennekTyanbHOM Cu-
CTeMbl, koTopas Morna 6bl pacno3HaTb crenyto-
LMe 3HaKN: o8pae, POOHUK, 03epo, 1ye, boromo

Buonoaus

TexHuka 6e30NacHOCTM C TOYKN 3peHus buonormde-
CKOro 3[10POBbS YeJIOBEKA, OPraHbl YyBCTB YenoBeka
1 Knaccudukauma nHbopmMaumm no crnocody Bocnpusi-
TUS1 YENOBEKOM, KOAMPOBaHME U pacrno3HaBaHue obpa-
30B (1M3006paxeHuii, CUMBOJIOB, TEKCTOB, 3araxoB, 3BY-
KOB) C TOYKW 3peHnst Guonorum yenoBeka, CTpPykTypa
Mo3ra yenioBeka, buonornyeckas Monekyna, Mosieky-
na OHK, monekyna PHK

Ha npepnoxeHHom Habope (ay6, MbILLMHbIA FO-
poluek, 6enka, MOAOCMHOBMK, ThICAHENTUCTHUK, Tep-
MUT) 006y4MTE HEMPOHHYIO CEeTb ONPEenensTb Crno-
CcoBHOCTb OpraHmM3ma obpa3osbieams Yerono3y

My3bIKa u usobpasumersbHoe uckyccmeo

3Hak, CUMBOJ1, ECTECTBEHHbIE 53bIK1, MOpdOonornye-
CKWNIA aHaNM3 N CUHTAKCUYECKUIA aHaNN3 3N1EMEHTOB
€CTeCTBEHHOrO A3blka, MHPOPMaLMS 1 CMbICS, 06pa3bl

Co3paitte TabnnyHyto Moaesnb, B KOTopon ByayT
OTpaXeHbl MIO3UKITbI MUPO8o20 Mactmaba. BHe-
cuTe B Tabinuy YyTOYHSIIOWME OOHOPOHbIE CBE-
OEHVA O HUX, Hanpumep daTty U MecTo MepBoW
NoCTaHOBKWN, KOMMO3UTOPa
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Table 2
Interdisciplinary links of learning in the field of Al in basic school

Applied interdisciplinary communication

Theoretical intersubject connections (examples of tasks)

Technology
Technical devices, functions of technical devices, ma- On the proposed set (oil, ceramics, ore, polyethy-
chines, simple machines, complex machines, techni- lene, coal, glass), train the neural network to iden-
cal systems, machines for converting energy, materi-  tify mineral raw materials and chemical products

als and information

Russian language
Symbol, alphabet, natural languages, natural language Among the proposed words, select polysemantic

elements, morphological analysis and parsing of natu- words, the recognition of which may be difficult for
ral language elements an intelligent system without specifying the con-
text of use
Literature

Information, meaning, value of information, properties Design a chatbot model that answers questions
of information, analysis of natural language elements,  about what is impersonation, comparison, meta-

analysis of natural language texts phor, hyperbole, and epithet
Foreign language
Information coding, natural languages, the importance Develop a model of a voice assistant that displays
of knowledge of English for mastering a computer and images of animals at your command: a cat, a cow,
various software a goat, a tiger, a lion, a zebra
History
Stages of development of computing technology, Create a tabular model that captures the inventions

the role of information in the development of society, of Ancient China. Enter in the table specifying homo-
information revolutions, informatization of society as geneous information about them, for example,
a global historical process, its state and development  the date of invention, the name of the inventor,
prospects, the use of historical information (biography, the purpose

prerequisites for the emergence, etc.)

Social science

The role of information in the development of society, Develop a model of a chatbot that answers questions
informatization of society as a global process, its state, about what is heredity, consciousness, instinct
influence and development prospects, legal and ethi-

cal problems of informatization of society

Maths

Symbolic mathematics, formalization of logical inferences, = Propose a model of an intelligent system that pro-
formalization of knowledge representation, modeling poses the arrangement of ships for playing Sea
and formalization of the functioning of a neuron and Battle in a Cartesian coordinate system on a plane
neural networks, operating with sets, calculating ma-

thematical functions and operations on vectors, etc.

Geography
Sign, symbol, formalization of data and knowledge re- Develop a model of an intelligent system that could
presentation, search and interpretation of information, recognize the following signs: ravine, spring, lake,
text analysis and modeling meadow, swamp
Biology
Safety engineering from the point of view of human Using the proposed set (0oak, mouse peas, squirrel,
biological health, human sensory organs and classifi- boletus, yarrow, termite) train the neural network

cation of information by the way of human perception, to determine the body’s ability to form cellulose
coding and recognition of images (images, symbols,

texts, smells, sounds) from the point of view of human

biology, human brain structure, biological molecule,

DNA molecule, RNA molecule

Music and visual arts

Sign, symbol, natural languages, morphological ana- Create a tabular model that reflects world-class mu-

lysis and parsing of natural language elements, infor- sicals. Enter in the table specifying homogeneous

mation and meaning, images information about them, for example, the date and
place of the first performance, the composer

Cpeau Bcero MHOroo0pasusi MEXIpPEIMETHBIX CBA3EH paccMOTpUM Teope-
TUYECKHE U MPUKIIATHbIE aCTIEKTHI, T/I€ meopemuieckue acnekmsl 0a3UpPyHOTCs Ha
AQHAJIOTUAX W IpUMepax U3 JIpYyrux obOjacTell, a npuxiaoHvle TO3BOJSAIOT MIPUMe-
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HATH CPEICTBA MHTEIUIEKTYAIbHBIX CUCTEM JUJISl PEILIEHUS 3a/1a4 Pa3InYHbIX Ipel-
METHBIX 00JIacTel, YKJIaIbIBAIOIIMXCSA B PAMKU JIPYTUX YYEOHBIX AUCLMILINH, —
MIPOJEMOHCTPUPYEM UX B BUAE BO3MOXKHBIX 3aJaHUN I y4alIuXCs.

3akaouenue. Kak otmeuanoch panee, aumaktudeckue snemeHTsl U He
OTpa’keHbl B 00pa3oBaTeIbHBIX CTaHJApTaX BTOPOIrO MOKoyeHus. B To e Bpems
BHE 3aBHUCHUMOCTU OT HAJM4Msl YUEOHBIX 4YacOB, BBIJCJIIEHHBIX Ha 00s3aTeNIbHOE
o0yueHune nHPOpMaTHUKE, BO3SMOXKHO MPEIYyCMOTPETh pa3InyHble BapHaHThI 00Y-
yeHust B oonactu UM ywyammxcs, HaunHas ¢ 5 KJIacCOB, HAIPUMEDP, B paMKax Kyp-
ca 1o BbIOOpY Oarojapsi BapuaTUBHOCTH 0011ero 00pa3oBaHusl.

Peanuzys o0yuenue B obnacti UM B COOTBETCTBUU € MPEJIOKEHHBIMH CO-
JIEPKATEIBHBIMU MOAYJISIMM U BBIJEICHHBIMU JUAAKTUYECKMMM DJIEMEHTaMHU B
OCHOBHOI! IIKOJI€ Ba)KHO MOHHMMATh, YTO B PE3yJIbTaTe ydalllUecs JOJKHBI YCBO-
UTh OCHOBHBIE WJeM U KoHuenuuu u3 obnactu UM, a Takxke pa3BUTh IMpakTHye-
CKH€ YMEHUS JUIsl pellieHus 3a/1ay BO BCEX 00JIaCTAX CBOEH KM3HU C MCIIOJIb30Ba-
HHUEM cpeAcTB u cucteM NN.

[Tosne3HbIMU MHCTpYMEHTAMM ISl JOCTHXKEHHS BBILIEYIOMSHYTOTO MOTYT
CTaTh BHYTpUIIpEeIMETHbIE CBsi3u ocHOB MM kak npenmMeTHo# obimactu nHpopMa-
TUKH, a TaKXK€ MEXIPEIMETHBIE CBS3HM MpeIaraéMoro COAEpKaHUs C JIPYTUMHU
JUCLUIUIMHAMH B paMKaX OCHOBHOM IIKouibl. [IpumeHeHune Takux cBs3eil obecrne-
YUT peau3alyio MPUHIUIIOB O0yYeHUs B KOHTEKCTE CUCTEMHO-/I€ATEIbHOCTHOTO
MIOIX0/1a, a TAKXKE MO3BOJIMT NONJEPKATh T03HABATEIbHBIA MHTEPEC YUALIUXCS K
n3yuyeHnto ocHoB M, a B pamkax MpakTUYECKON U COBMECTHOM C YUUTENIEM Jes-
TEJIBHOCTU OTKPBITh JINYHOCTHO-3HAYUMBIE Ul ce0si 3HaHUSA U CPOPMHUPOBATH
000011IeHHBIE CIOCOOBI IEATENLHOCTH.
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NHdopmMauUnOHHbIE TEXHONOrmn
B KOPNoOopaTMBHOM OOpa30BaHUN:
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Aunnortauus. [Ipobrema u yenv. Ha ocHOBe nanHbIX uccienoBanus Workplace Learning
Report, cnenmamucros CIIIA, Kanansl U Apyrux cTpaH HMpOAaHATU3UPOBAHBI TPEHIBI TPAHC-
(hopManu KOpIopaTUBHOTO OOYUYCHHS 32 TIOCICAHHUE ACCATUIICTHS, OTPECIICHbI OCHOBHBIC
MpoOJIEMBI U BBI30BHI KOMITAHUH/TIPEANIPUATHAN B MpoIiecce IOMOIHUTEIHHOTO Tpodeccro-
HAJBHOTO O0YYCHHS COTPYIHUKOB U MYTH UX pemreHus. K 0CHOBHBIM mpobiieMaM Kopropa-
TUBHOTO OOYYCHHUS B HACTOSIIEE BPEMs, KaK M B MIPOILIOM, OTHOCATCA JIeUIUT Or0/pkeTa Ha
OCYIIECTBIEHNE O0YYEHHUS U IONCK CBOOOIHBIX WHTEPBAJIOB B rpaMKax COTPYIHUKOB. BBI-
SICHUJIOCH, YTO PEIICHHEM CTaJl POCT OHJIAHH-00yYCHUS, UCTIONIB30BaHMs OHIIANH-TIIAT(OpM.
Memoodonozus. LudpoBbie TEXHOJIOTUH TO3BOJIMIM YIIPOCTUTH MOUCK BpeMeHH B rpaduke pa-
OOTHUKOB IUUIsl 0OyYEHUsI, CO3/1aTh BO3MOXXHOCTH THOKOTO pelaKTHPOBaHMs 00pa3oBaTeIbHO-
ro KOHTEHTa, TEM CAMBIM COKPATHB PAacXobl Ha €r0 MOArOTOBKY M OOHOBJICHHUE, a IS PyKO-
BOJIUTENICH YIPOCTUTH OLCHKY IOMOIHHUTENHFHOTO MPOGEeCCHOHANBLHOTO 00yUueHus Onaromaps
BCTPOCHHBIM B OHJIAHH-TIIIAT(HOPMBI HHCTPYMEHTaM KOHTPOIIS. Pesynomamsi. OKa3anock, 4To
HE BCE BO3PACTHBIE KaTErOpHH pabOTHHKOB FOTOBHI K PACIIMPEHUIO HOJIM OHJIAWH-00yICHHUS:
BO3pacTHbIC PAOOTHUKHU MPEANOYUTAIOT TPATUIMOHHOE MM CMEIIAHHOE O0YyYeHHE, B OTIINYUC
OT MOJIOAEXH. B TO e BpeMs BBISICHIIIOCH, YTO CTEIIEHb HNU(POBU3ALUN 00yUeHHS KOPPEH-
pYyeT ¢ pa3MepoM KOMITAaHHW/TIPEATIpUATH. A cpaBHUTEIbHAS 3()(HEKTHBHOCTD IHU(PPOBLIX WH-
CTPYMEHTOB JIOMOJHUTEILHOTO MPOECCUOHATEHOr0 00pa30BaHuUsl MOBBIIIACTCS C POCTOM Mac-
mraba cucteMbl 00ydeHus], B paMKax KOTOPOW OHU MPUMEHEHBI: pa3BepHyTas nudposas o0-
pasoBatenbHas miaropma TpeOyeT KpaiiHe HeOONBIIOr0 KOJIMIECTBA PECYpPCOB JUIS PACIIH-
pPEeHHUS Ha HOBBIC (PHIIHANEI  COTPYAHUKOB, HEXKENN KIacCHUecKre 00pa3oBarenbHbIe (hopMa-
ThI, TPEOYIONINE JIMYHOTO yYacTHs MPENoJaBaTelIbCKOTo cocTaBa. Jakaouenue. ONMUCAHBI
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OCHOBHBIC TEHJCHI[MU B PA3BUTHH KOPIOPATHBHOrO O0YYeHHs B OMIDKaWIINe TOJbI, B YHCIE
KOTOPHBIX, O€3yCIOBHO, POCT HCTIOIB30BAHUS MH(OPMAIIOHHBIX TEXHOJIOTHH B KOPIIOPATHB-
HOM OOy4YeHUHU.
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Information technologies in corporate training:
trends and approaches

Anna O. Polushkina

Russian Presidential Academy of National Economy and Public Administration,
82 Prospekt Vernadskogo, Moscow, 119571, Russian Federation

polushkina-ao@ranepa.ru

Abstract. Problem and goal. Within the framework of the study, based on the data of
the “Workplace Learning Report” study, specialists from the USA, Canada and other coun-
tries, the transformation of corporate training over the past decades was analyzed, the main
problems and challenges of companies/enterprises in the process of additional professional
training of employees and ways to solve them were identified. The main problems of corpo-
rate training at the present time, as in the past, include budget deficit and search for free inter-
vals in the schedules of employees for educational sessions. And the solution was the growth
of online training, the use of online platforms, which made it easier to find time in the sche-
dule of employees for training, create opportunities for flexible editing of educational content,
and for managers it was easier to evaluate additional professional training thanks to the con-
trol tools built into online platforms. Methodology. However, it turned out that not all age ca-
tegories of employees are ready to expand online training: older age workers prefer traditional
or mixed training, as opposed to young people. Results. The study found that the degree of
digitalization correlates with the size of the company: the comparative effectiveness of digital
tools for additional professional education increases with the scale of the system in which
they are applied: a deployed digital educational platform requires very few resources to ex-
pand to new branches and employees, rather than classical educational formats that require
personal participation of teaching staff. Conclusion. The main trends in the development of
corporate training in the coming years are described.
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IMocranoBka mpodJiembl. KoprnopatuBHoe o0pa3oBaHHE MpETEPIENo Cy-
[IECTBEHHBIE M3MEHEHUS C TIOSBJICHUEM CEeTH VHTEpHET B cepelrHe JAEeBSHOCTHIX
rOJI0B MPONLIOro Beka. OCHOBHOM MPUYMHOMN ISl 3TOTO MOCIYKHIIO BO3HUKHOBE-
HHUE TaK Ha3bIBAEMOTO JJICKTPOHHOTO 00y4YeHHs, KOT/1a HH(POPMAIIMOHHbBIE TEXHO-
JIOTHH CTalld UTPATh KIIOUYEBYIO POJIbh B (GOPMHUPOBAHUH HOBBIX (OPM U MOJIXOJIOB
K ToxydeHuto oOpasoBanus. IlosBUIack HOBasi KOropTa CIEIUAINCTOB, CIEIHa-
JU3UPYIOLIUXCS HA CO3/IaHUU 00pa30BaTEIbHBIX AJIEKTPOHHBIX PECYpPCOB, CUCTEM
ynpasienusi ooyuenuem (LMS), pazpaboTke HOBBIX CpeICTB MHPOPMAIMOHHBIX
TEXHOJIOTHI, 3HAYUMBIX JJIsi CUCTEMBbI 00Opa3oBaHus. 3a 3T0 BpeMs chopmupoBa-
JMCh MOJETH CMEIIaHHOTO OOydYeHUs, U3MEHIIUCh TOKa3aTean OUeHKH S dek-
TUBHOCTH 00pa30BaHus .

K koHIy mpomuioro Beka KOMMEpYecKoe 00y4YeHHE CTaN0 MPEACTABIATh U3
ceOsi OTHENbHBIN CEKTOp PKOHOMHUKH, BOCTPEOOBaHHBIH OH3HEC-COOOIIECTBOM.
Jnist Takoro oOydeHHs CTPOMIIMCh MOZEIH, KOTOpble 0a3upOoBaIiCh HA CO3JaHUU
YHUBEPCUTETOB WJIM YYEOHBIX HEHTPOB, MPEIOCTABIAIOMIUX CUCTEMY CIEIHAIH-
3UPOBAHHBIX 00pa3oBaTeNIbHBIX KypcoB. Ocobble 00pa3oBaTelIbHBIC MPOTrPaMMBbI
CO3/IaBaJIMCh TMeJaroraMu M Au3aifHepaMu Ha OCHOBE HOBBIX MOAX0A0B. [locTym K
TaKUM TIpOTpaMMaM M OOYYEHHIO Ha COOTBETCTBYIOIIMX Kypcax MpPOH3BOIUIICS
yepe3 TeeKOMMYHHUKAIIMOHHBIE TEXHOJIOTUU U JIOKAJIbHBIE KOMIBIOTEPHBIE CETH
00pa3oBaTeNbHBIX OPraHU3alNH, CIICIHATH3HPOBAHHBIE 00pa30BaTEIbHBIE KYPCHI
Y MIPOTPAMMBbl, OPUEHTHUPOBAHHBIC HA CTIEU(PUKY KOHKPETHBIX MPEANPUATUN WITH
KoMIaHui. BonbmMHCTBO 00pa30BaTeNbHBIX yUEOHBIX IEHTPOB, KOTOpPHIE pado-
Talau B OYHOM (hopmare, mpeoOpa3oBaiv CBOIO IEATEIHHOCTh B (hopMaT Kopmopa-
TUBHBIX 00pPa30BaTEIbHBIX HHTEPHET-TIOPTAJIOB.

JlnmuTenbHOe UCTIOIb30BaHKEe TIOI00HBIX (hOpPM O0YUEHHS TTOCTETICHHO CTAJI0
BBISIBJISITH TIPOOJIEMBI IPUMEHSEMBIX MOJIeNield 00ydeHHsI, OCHOBAaHHOTO Ha HHTEP-
HeT-TexHoorusax. Coznanue o0pa3zoBaTeNIbHBIX MPOTPaMM CTOMIIO OTHOCHUTENIEHO
JI0POTr0, MHTEPAKTUBHOCTh U KOMITBIOTEPHOE MOJICIMPOBAHUE BBIIBUTAIM TPeOO-
BaHHUS 00 oOecrieueHnrn OCOOBIX YCJIOBHM Ha OOydYaroluX CpPEICTBax, MOCTYN K
00y4yeHHI0 ObLT BO3MOXKEH TOJBKO Ha aBTOPU30BAHHBIX ycTpoicTBax. Hanboms-
el mpoOeMoi okas3ajiach JIMHEHHOCTh YY4EOHOT0 Kypca, M03auMCTBOBaHHAS U3
TPaJUIMOHHOTO ydyeOHuKa. OOyyaromuecs: TOIbKO ¢ TeUeHHEM BPEMEHHU MPHOO-
peTaar BO3MOXKHOCTh OCBOSHHUS TPeOyeMOTO COAEpKaHusl, CUYUTAIA HEDPDHEKTHUB-
HBIM MIPOXOKJICHHUE MOJIHOTO Kypca, B CiIydae, KOraa UM He00X0AUMO OBLJIO OBJIA-
NeTh JTUIIb OTAEIbHBIMU 3HAHUSMU U YMEHUSMHU.

Ha xopnopatuBHoe oOyuyeHHE MOCIETHHE TObl CYIIECTBEHHO IOBIHSIO
pa3BUTHE HOBEHIIMX CHUCTEM IMOHMCKa, 0TOOpa, CUCTEMAaTU3allUU U MPeIbsBICHU
nHpopmanuu. B 3ToH CBA3M 10CTaTOYHO BCIIOMHUTH CEPBUCHI BHIEOMATEPUATIOB,

! Bersin J. A new paradigm for corporate training: learning in the flow of work. URL:
https://joshbersin.com/2018/06/a-new-paradigm-for-corporate-training-learning-in-the-flow-of-
work/# ftnl (data obrashcheniya: 06.03.2021).
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HOBEMWIIINEe MECCEHIKephl, KOPIIOPATUBHBIE U Ipyrue MpodecCHOHaIbHbIE COLU-
anbHble ceTd. U, KOHeuHO Xke, 3/1ech ClelyeT OTMETHTh KOPHOpaTHBHBIE JJIEK-
TPOHHBIE YHUBEPCUTETHI, KOTOPBIE BHECIU CaMblii CYIIECTBEHHBIN 3a MOCIIEIHEE
BpeMs BKJIAJ B Pa3BUTHE KOPHOPATUBHOrO 00ydeHHs. Bce 3TO CBUETENLCTBYET
00 aKTyaJbHOCTH NMPOOJIEMBI UCCIIEJOBAHUS 0COOEHHOCTE KOPIOPATUBHOTO 00Y-
YEeHHUs B YCIOBHAX PAa3BUTHS U MAaCCOBOTO PACIIPOCTPAaHEHHS WH(OPMAIIHOHHBIX U
TEJIEKOMMYHUKALMOHHBIX TEXHOJIOTUH.

Metoabl ucciaenoBanusi. B HacTosimell crarbe OMMCHIBAETCS aHAJIUTHYE-
CKO€ MCCIIEZIOBAaHNE, HAMPABIEHHOE HAa MOUCK aKTyaJIbHBIX IyTEW pa3BUTHSA KOp-
MOPaTHBHOTO OOYYEHHS B YCIOBHUSX TOTAIbHON MH()OpPMATHU3AIMH 0O0pa30BaHMI.
AHanusy NoABEpPrarTCs Hay4dHas JIMTEpaTypa M OIBIT CO3JaHUs IeJaroraMu |
COTPYAHUKAaMHU (GHUPM H APYTUX NPEINPHUSATHIA COOCTBEHHBIX JIEKTPOHHBIX 00pa-
30BaTeNbHBIX pecypcoB. B cdepy uccinenoBaHus Takke MOMaar0T KOPHOPATHUB-
HbI€ TPEHUHTH U CEMUHApPBI, B KOTOPBIX B YCIOBUSX UCIOJIb30BaHUS CPEACTB MH-
(dopmaTH3anuu OOMEH ONBITOM MPOUCXOIUT 0€3 ydacTHsl ClIeUaTIbHO CO3AaHHBIX
y4eOHBIX MaTepUaJIoB U ME1aroros.

HccnenoBaHue NpoBOAMIIOCH C YUETOM TOTO, YTO B COBPEMEHHOM KOpIoOpa-
TUBHOM 00Opa30BaHUM KOMMEpPUYECKHE MPEANPUATUS MEPEXOAIT K MPUMEHEHUIO
TPaJUIIMOHHBIX CHUCTEM YIIpaBJIeHHsI 00pa30BaHUEM M KOJIEKIMI oOpa3oBaTelb-
HBIX 3JIEKTPOHHBIX PECYPCOB.

PesynbTaThl M 00CyKaeHHe. AHAJIN3 CBUIETEIBCTBYET, YTO CYLIECTBYIO-
[IMe TOPTaIbl Ui KOPHIOPATUBHOTO OOYYEHHS MO3BOJSIFOT NPENoJaBaTesiM U
oOyuyaromuMmcst 6e3 TpyAa HaxoIuThb TpeOyeMble cojepiKaTelbHble MaTepHalbl.
Bo3Huki0 Tak Ha3zpiBaeMoe MUKpPOOOyUEHHE, B paMKaxX KOTOPOTO 3HAHHS, YMEHUS
U HaBBIKM (DOPMHUPYIOTCS TIOCPEICTBOM HCIOJIBb30BaHUS HEOONBIINX BHAEO(par-
MEHTOB, 3aMETOK, TOJIKACTOB U APYTHX (HOpM 3IIEKTpOHHBIX pecypcoB [1]. [Tpu-
MEHEHHE MOJ00HBIX HOBEHIIMX CpeAcTB MH()OPMAIMOHHBIX TEXHOJOTHH MO3BO-
aseT Ans OOJBIIMHCTBA COTPYAHUKOB ClieNaTh KOPHOpPAaTUBHOE OOy4yeHHE J10-
CTYIIHBIM, 6€3 HX OTPBIBA OT OCHOBHOMN TPYIOBOM NEATENBHOCTH .

K ocHOBHBIM mpo0GiieMaM KOPIOPAaTUBHOTO OOYYEHMs CHEIMATIUCThI OTHO-
caT: AeuuuT OroKeTa U MOUCK CBOOOAHBIX MHTEPBAJIOB B IpauKax COTPYAHU-
KOB JIJIs1 00pa30BaTEIbHBIX ceccuit’. U ux pelIeHrne B MOCHENHNUE TOABL, IO JAH-
HBIM Pas3IMYHBIX HCCIIENOBaHMU® [2] CBA3aHO ¢ yBEIMYEHHEM JOIM HU(POBOrO

2 Borensztejn ~ H.  Three  imperatives for  corporate  universities.  URL:
https://www.heidrick.com/Knowledge-Center/Publication/Three-imperatives-for-corporate-universities
(accessed: 06.03.2021); Corporate universities: a powerful model for learning. URL:
https://www.chieflearningofficer.com/2002/11/01/corporate-universities-a-powerful-model-for-learning/
(accessed: 06.03.2021); llie C., Vives L., Hugas J. Corporate universities. Aligning people and
strategies. URL: https://www.heidrick.com/Knowledge-Center/Publication/Three-imperatives-for-
corporate-universities (accessed: 06.03.2021).

3 Haims J., Stempel J., Vyver B., Eighteen J. Learning and development: into the spotlight.
URL:  https://www?2.deloitte.com/us/en/insights/focus/human-capital-trends/2015/learning-and-
development-human-capital-trends-2015.html (accessed: 06.03.2021).

* Harward D., Taylor K., Schwartz M.E. Adapting the training function to the complexity of
today’s business environment. URL: https:/trainingindustry.com/trends-2019/ (accessed: 06.03.2021).

5 Workplace Learning Report 2017. URL: https://learning.linkedin.com/content/dam/me/learning/en-
us/pdfs/lil-workplace-learning-report.pdf (accessed: 06.03.2021); Workplace Learning Report 2019. URL:
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KOpHopaTuBHOTO o0yueHus. Tak, Mo JaHHBIM OIpOca, MPOBEIEHHOTO KOMIaHUEH
LinkedIn B 2017 r.°, B koTOpoMm npuHsanyu yuactue 500 CIenHanUCTOB Mo mpodec-
cruoHasibHOMY oOpazoBanuio U3 CIIIA u Kanazapl, paboTaromux B mITaTe KOMIIa-
HUN-JINJEPOB B PA3IUYHBIX OTPACIISIX SKOHOMUKH, 70 % KoMIaHUil yxe 3amycTu-
7M1, OO TIIAaHUPOBAJH 3allyCTUTh KOMIUIEKCHYIO MPOrpaMMy MpodeccuoHanbHO-
ro oOpazoBanus B (popmare BUACO KYpCOB, JOCTYIHBIX oHIaiH. Dopmar nucras-
LIUOHHOTO 00yYeHHsI C TIOMOUIbIO BUJIEO KOHTEHTa paccMaTpuBaiCs OOJbIINH-
CTBOM CIICIHAIIMCTOB KaK HamOoJee MEepCIeKTUBHBI MHCTPYMEHT OOyUYeHHUS:
67 % mepcoHaina, 1o CTaTUCTHKE NPOPHIBHBIX AENapTaMEHTOB, UCHOIb3YIOT MO-
OWMJIBbHBIE YCTPOMCTBA Yallle JIOOBIX IPYTHX HHCTPYMEHTOB B PO(ECCHOHATHHOM
00pa30BaHUM.

[To nannabM uccnenoBanus Workplace Learning Report o momonauTeIsHOM
npodeccuoHanbHOM oOpas3oBanuu [2], ¢ 2017 nmo 2018 r. onnaiiH-oO0ydeHue B
KOPHOPaTUBHOM CEKTOpE C NMPUMEHEHHEM COOCTBEHHBIX 0Opa30BaTENbHBIX IPO-
IOYKTOB YBEJIMUYWIO CBOXO 010 ¢ 58 1o 71 %, 0OHO ke, HO ¢ IPUMEHEHHUEM TIPO-
JTYKTOB CTOPOHHETO Mpou3Boautens — ¢ 49 no 67 %, a nois cnenuaiucToB, MpH-
MEHSIOIUX KYPCHI C AUCTAHIIMOHHBIM Y4acTHEeM WHCTPYKTOpa, BbIpocia ¢ 38 1o
59 %. JlaHHbIe TaKXe CBUAETEIbCTBYIOT O 3aMETHOM POCTE MHTEpeca K COBMEIIIe-
HUIO 00pa30BaTeIbHBIX CECCHM M paboThl, MPUYEM HE TOJIHKO B OOJIACTH HOBBIX
ANEKTPOHHBIX (POPMATOB O0YUEHHUS, HO U B TPAJUIIMOHHBIX (hopMaTax.

Crenenp 1UQPPOBHU3ALMU KOPPETUPYET C Pa3sMEPOM KOMIIAHUM: MPU COOT-
HomeHnn odiaifH/oHIaitH 00pa30BaTeNbHBIX aKTHBHOCTEW B TpyIIe KOMIaHUN
ot 200 1o 1000 coTpyaHHKOB COOTBETCTBEHHO 63/37 %, B KOMIaHUSX CO IITATOM
ot 1 1o 10 TeIC. YenoBeK OHO MeHsieTcs Ha 57/43 %, a B KOMIIAHUSAX C pa3MepoOM
mrara 6onee 10 Toic. yen. qonu 1udpoBoro u 0¢IaiftHOBOTO MPOo(hecCHOHATBEHOTO
o0Opa3oBaHus ypaBHUBAIOTCA [2].

Taxkum 006pa3oM, MOKHO yTBEpXKJaTh, YTO CpaBHUTENbHas 3()(PEeKTUBHOCTH
IU(PPOBBIX WHCTPYMEHTOB JIOTIOJHUTEIBHOTO MPOECCHOHATHHOTO 00pa3oBaHuUs
MOBBIIIAETCS C POCTOM MaciiTaba CUCTEMBI, B paMKaX KOTOPOW OHHM MPUMEHEHBI:
pasBepHyTas nudpoBas oOpasoBarenbHas TuiarGopma TpedyeT KpaitHe HEOOIb-
IIOT0 KOJIMYECTBAa PECypCoB UIsl PACUIMPEHUs Ha HOBbIE (DMIHANBI M COTPYIHU-
KOB, HEXEJH KJacCHYecKue oOpaszoBareibHble (hopMaThl, TpeOyrouue JTUYHOTO
y4acTHsI IPENnogaBaTeIbCKOro COCTaBa.

Kak nokasbiBaioT uccinenosanus’, B 2019 r. pocT 101M MOOHMIIBHBIX ILIAT-
¢hopM B JOMOIHUTENBHOM MpodeccrnoHalbHOM 00pa3oBaHUM cocTaBul 5 % 3a

https://learning.linkedin.com/content/dam/me/business/en-us/amp/learning-solutions/images/workplace-
learning-report-2019/pdf/workplace-learning-report-2019.pdf (accessed: 06.03.2021).

¢ Workplace Learning Report 2017. URL: https://learning.linkedin.com/content/dam/me/learning/en-
us/pdfs/lil-workplace-learning-report.pdf (accessed: 06.03.2021).

7 B uccnenosanuy npuHsun ydactue 1200 crenuanicTos B 0671acTH MpodecCHOHAIBHOTO
obpazoBanus 1 HR B oymkHOCTH pykoBoauTeNel NMpoQMIBHBIX JeNapTaMEeHTOB U BEAYIIUX Clie-
nuanuctos; 2200 pabOTHUKOB, POXOSAIIMX KYPC IOMOJHHUTEIBHOTO MPO(ECCHOHANIBHOrO 00pa-
30BaHMs B MOMEHT HccieqoBanus. VcenenoBanue gomnonHeHo coopantoii LinkedIn craTuctukoit
MOJIB30BaTeNeH, pabOTAIOIINX B BEIYIIMX KOMIIAHUSIX PA3IMYHBIX OTPACIICH.

Workplace Learning Report 2019. URL: https://learning linkedin.com/content/dam/me/business/en-
us/amp/learning-solutions/images/workplace-learning-report-2019/pdf/workplace-learning-report-2019.pdf
(accessed: 06.03.2021).
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ron. Ilo Hamemy MHEHMIO, STOT TPEHJ MOXKET CTaTh OJHUM M3 JOJITOCPOYHBIX:
75 % pykoBoauTeneil npoUIbHBIX JeNapTaMEHTOB IUIAHUPYIOT MPOAOIIKATh U3-
MeHeHHe ¢opmara 00pa30BaTENbHBIX MPOrpaMM, TPAHC(HOPMUPYS UX C yUETOM
HMHTEPECOB 00JIee MOJIOJ0TO MOKOJIEHUS COTPYIHUKOB, U KOTOPBIX BUPTyaibHast
KOMMYHMKALUS SBJISETCS IPEATIOYTUTEIBHOM.

Taxum 00pa3om, MOKHO TOBOPUTH O TIPOJIOJDKEHUN TEHACHIINH K MTEPEHOCY
00pa3oBaTeNbHBIX MPAKTHK B Cpedy, MPUBBIYHYIO MOJIb30BATEI0 M Ha IU1aTdop-
MBI, HCIIOJIb3yE€MbIE UM KaK B paboueMm, Tak U B HepaboueM KoHTekcTax. [Ipu aTom
85 % ompoIIeHHBIX CHENMAINCTOB OTMEYald, YTO CO3/1aHue 00pa30BaTEIbHOIO
KOHTEHTA JJIsl 3TUX IUIaT()OPM OCYIIECTBISAETCS CUIaMH KOMIIAHUH, JINOO 3a CUET
€e pecypcoB — CTOPOHHMI 00pa3oBaTeIbHBIN KOHTEHT Majl0 BOCTPEOOBaH B CHILY
JOKaJbHON KOPIIOPATHBHON CHENM(PHUKH U CKOPOCTH OOHOBJICHHWS 3HAHWUN W Ha-
BBIKOB. J{0J11 00pazoBaTeabHBIX MPOrpaMM C HEMOCPEICTBEHHBIM y4acTHEM IIpe-
rojaBaTeNs MaaaeT, HO C MEHbIIEeH cKopocThio (39 % pecrnoHAEHTOB) — omnpee-
JIEHHbIE PEUMYIIECTBA JIMYHOTO MPENOAaBaHUs HE KOMIIEHCUPYIOTCS LU(POBBI-
MU aHAJIOTaMHU.

OnuceiBas 3arpoc Ha HUQPPOBbIE (POPMATHI TOMOIHUTEIBHOTO MPO(ECCHOHANB-
HOro 00pa30BaHMs, DKCIIEPTHI YKa3bIBAlOT HA TPU KOCBEHHBIX MoKazatens: 68 %
OTIPOLIEHHBIX PAOOTHUKOB MPEANOYUTAIOT YUUTHCS, HE TIOKUIasi pabovyero Mecra;
58 % paOOTHUKOB NMPEANOYUTAIOT CBOM COOCTBEHHBIN TEMIT yCBOCHUS MaTepHaa;
49 % paOOTHUKOB MPEANOYUTAIOT NOIY4YaTh 00pa3oBaTENbHYI0 HHPOPMALIUIO 110
3ampocy B MOMEHT CHIOMUHYTHOM HEOOX0IMMOCTH [2].

B 10 xe BpeMs ncnosibp3oBaHue HHPOPMALIMOHHBIX TEXHOJIOTHH B Ipolecce
JOTIOJTHUTEIBHOTO TMPO(ECCHOHAIBHOTO OOY4YeHHsS TO-Pa3HOMY OLICHHBAETCS
NPEICTABUTENISAMHE PA3HBIX BO3PACTHBIX TPyHm. 110 JaHHBIM HCCIIEN0BAHUS,
B crapmeii rpymme (1946—-1964 ronsl poxaeHus) OHJIAHH-OOIIEHHE B TpoIecce
o0yueHus oueHwtn 57 % ompomeHHbIX, BO BTopoi — 59 % (1965—-1978 roabl
poxnenusi), B Tperbe 1979—1996 roasl poxaenus) — 72 %, a B 4eTBepTON —
63 % (1997 rox poxxaeHHs U MO3KE). ITO MOXKET OBITh CBA3aHO C TE€M, UTO BECh
o0Opa3oBaTeNbHbIM U KapbepHBI ONBIT HauboJsiee MJajaled Ipynnbl M0 yMoada-
HUIO CBSI3aH C KOHTEKCTOM LU(POBBIX KOMMYHHUKaIMI. 3aMeTHaA pa3HULIA B TOKO-
JCHUAX «I0UU(pPOBOI» U MUPPOBOIA SMTOX B OTHOUICHWH K OpTraHU3aIiH y4eOHO-
ro npouecca. Ecnu B ABYX cTapMx Ipynmnax JoJs PECIOHAEHTOB, YKEJIAOIUX
MIOJIHOCTBIO CAMOCTOSITENIHHO IJIAHUPOBATh U PEATU30BBIBATH CBOE JIOTIOJIHUTEb-
Hoe mpodeccuoHanbHOe o0pa3oBaHue cocTaBisieT Bcero 33 %, To I MOKoJe-
HUM, pOIUBLINXCA NO3KE KOHIA 70-X IT., U 3aCTaBUIMX KOMMYHHUKAIIMOHHYIO pe-
BOJIFOLIMIO B MJIAJIIIEM BO3PACTE, JOJIS KEJNAOIUX YUUTHCS CAMOCTOATEIBHO CO-
crapysieT 42 u 43 % COOTBETCTBEHHO'.

[To-pazHOMY BOCHPHHHMMAETCS NPEACTABUTEISIMU Pa3HBIX MOKOJIEHUH U
npobiemMa MoucKa CBOOOTHOTO BPEMEHHU IS OOpA30BAHUSA: C YTBEPKACHUEM «S
XOTel Obl HAYYUThCSI YEMY-HUOYb HOBOMY, HO Y MEHSI HET Ha 9TO BPEMEHMU» CO-
rnacuiuch 37 % crapueit rpynnsl, 50 % BTopoi rpynmsl, 63 % Tpethet 1 58 %

8 Workplace Learning Report 2019. URL: https://learning linkedin.com/content/dam/me/business/en-
us/amp/learning-solutions/images/workplace-learning-report-2019/pdf/workplace-learning-report-2019.pdf
(accessed: 06.03.2021).

? Ibid.
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YEeTBEPTOM TpymIl. DTa pa3HHIIA BO MHOTOM OOBACHSAETCS 0ObEKTUBHBIMU 00CTOS-
TEJILCTBAMHU: TIPEJICTABUTEIHN TPEThEH TPYIIBI B OOJBIICH CTENEHH, YeM OCTallb-
HbI€, OTPAaHUYECHBI BO BPEMEHH CEMEHHBIMU OOSI3aHHOCTSAMHU KaK MPEACTaBUTEIH
HanboJilee YKOHOMUYECKH aKTHBHOTO MOKOJICHHS, TIOMUMO pabounx (pyHKIHA 3a-
HSITOTO BOCIIUTAHUEM JeTeit .

[Ipobnema HeXBaTKM BPEMEHH, BOCIIPHHHMAaeMasi KaK OJHa M3 OCHOBHBIX
JUTSL TIOTIOJTHUTENILHOTO MpodeccrnoHanbHOro 00pa3oBaHus, OblIa PaCCMOTpPEHA B
3TOM K€ UCCJIEIOBAaHUH C TOUYKHU 3PEHUS LeNenonaraiis paboTHUKOB. [[ist aToro
ObUI MPOBEJICH CPaBHUTENBHBIN aHAIM3 BPEMEHHBIX 3aTpaT Ha oO0ydeHue padoT-
HUKOB, & UMEHHO, PaOOTHHKOB, 3aHUMAIOIINXCS JOMOJIHUTEIHHBIM 00pa3oBaHUEM
OKOJIO OJTHOTO Yaca B HEJIENI0 U pabOTHUKOB, KoTopbie nocesmatoT 11O 5 gacos
B Henenro. CpaBHEHHUE TMOKa3ano, 4To Oojiee MHTEHCHBHO oOywaroriuecs: padoT-
HUKH Ha 74 % dale 3HaIOT, KaKoW Iesid J0OMBalOTCS B CBOEH Kapbepe, Ha 48 %
Yale CYMUTAIOT CBOIO paboTy MMeromieit cMbIcl, U Ha 47 % MEHBIIEe TOBEPIKECHBI
cTpeccy oT paboTbl. OCHOBBIBASICh HA ATOM Pa3HUIIE, MOYKHO MPEINOI0KUTh, YTO
KOJIMYECTBO 00pa30BaTENbHONW aKTUBHOCTH, HE MPEBBIIIAIONIEE OAHOTO-IBYX Ya-
COB B HEJNEJI0, XapaKTepHO AJisi paOOTHHUKOB, HE TUIAHUPYIOMIUX MEePCIEeKTUB Ka-
PBEPHOTO POCTa, U OPUEHTHPOBAHHBIX HA COXPAHEHUE TEKYIIETo CTaTyca, CIeo-
BaTeJIbHO, 0O0Jiee HM3KHI YPOBEHb BOBJIIEYEHHOCTH B OOpA30BaTEIbHYIO aKTHB-
HOCTb CHUKAaeT KOHKYPEHTOCIIOCOOHOCTh MEHEE aKTUBHBIX PAOOTHUKOB.

B T0 e Bpemst oTpaciieBbie UCCieI0BaHNs (PUKCUPYIOT BEICOKHUIA HHTEPEC TOM-
MeHEPKMEHTa KOMIIAHHH K MOBHIIEHHUIO KBAIH(pUKALUK cOTpyaHuKoB! . Tak, mo
JaHHBIM MccnenoBanus'?, 92 % pykoBoauTesell IPU3HAIOT HATHYHUE ITPOOIEMBI C
npodeccrnoHanbHON KOMIIETEHITUEN COTPYAHUKOB, MpH 3T0i 90 % cuuTaroT, 4yTo
po0JIeMy MOXHO PEIIUTh MOCPEICTBOM JIOTIOJTHUTEIILHOTO 00pa3oBaHus B pabo-
9YeM KOHTEKCTe.

B kauectBe onenkn 3¢ (HEKTUBHOCTH JTOMOJHUTEIBHOTO TTPO(eCcCHOHATBHO-
ro o0pa3oBaHusi UMU OBLTH HAa3BaHbI CIIETYIOIIHUE:

—KadyecTBEeHHbIN (Pua03k (oOpaTHast CBA3b) O MPOBEAECHHBIX C MHCTPYKTO-
POM 3aHATHUSIX OT UX YYACTHUKOB — 55 %:

—HAJIMYUE TIOJIOKUTETHHOTO PUIOIKA OT MEHEKEPOB, pabOTAIOIINX C Tep-
COHAJIOM, TIPOIIEIIINM JIOMOJIHUTENIbHOE 00ydeHue — 54 %;

10 Workplace Learning Report 2019. URL: https:/learning.linkedin.com/content/dam/me/business/en-
us/amp/learning-solutions/images/workplace-learning-report-2019/pdf/workplace-learning-report-2019.pdf
(accessed: 06.03.2021).

"' Spending in the global workplace training industry 2007-2018. URL:
https://www.statista.com/statistics/738399/size-of-the-global-workplace-training-market/  (accessed:
06.03.2021); DeRosa D. The state of corporate training: 7 surprising statistics. URL:
https://www.onpointconsultingllc.com/blog/corporate-training-7-surprising-statistics ~ (accessed:
06.03.2021); Pappas C. The top elearning statistics and facts for 2015. URL:
https://elearningindustry.com/elearning-statistics-and-facts-for-2015 (accessed: 06.03.2021); Training
industry report 2017 / Training magazine network. URL: https://trainingmag.com/trgmag-
article/2017-training-industry-report/ (accessed: 06.03.2021); Training industry report 2018. URL:
https://trainingmag.com/sites/default/files/trn-2018-industry-report.pdf (accessed: 06.03.2021).

12 Workplace Learning Report 2017. URL: https://learning linkedin.com/content/dam/me/learning/en-
us/pdfs/lil-workplace-learning-report.pdf (accessed 06.03.2021).
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—yIIOBJIETBOPEHHOCTh YYaCTHUKOB Kypca MONy4eHHON HMHpopManuend u ee
nogaueut — 45 %;

—Ka4eCTBEHHBIN PHUI03K OT cinymiareneil onnaiH-kypca — 34 %;

—YJIOBJIETBOPEHHOCTh YYaCTHHKOB OHJAMH-Kypca IMOJy4eHHON HH(opMma-
LUen u ee mogayen — 26 %;

—NIATENBHOCTh IEPUO/IA, HA MIPOTSHKEHUH KOTOPOTO CIYMIATENb Kypca Impo-
JOJKAJl paboTaTh B TOW ke KoMmmanuu — 24 %;

—KOJIMYECTBO COTPYIHUKOB, TOJTYUYUBIINX TOBHIIICHUE WM WHBIE Kapbep-
HbIE MPEUMYIIECTBA B pe3ysibTaTte 00pa3zoBaTelbHbIX ceccuil — 17 %o;

—J10JI1 TPUHSABLIMX Y4YacTUEe B JOOPOBOJBHOM MOpSIKE OT OOIIEro 4ucia
COTpYIHUKOB — 17 %);

—KOJIMYECTBO 3aBEPIICHHBIX OHJIAWH-KYPCOB — 17 %o;

—KOJIMYECTBO MPOBEICHHBIX 3aHATUN C UHCTPYKTOPOM — 8 %o;

—KOJIMYECTBO COTPYIHUKOB, IPUHSBIIMX Y4aCTHE B OHJIAH-Kypcax — 8 %;

—KOJIMYECTBO BPEMEHH, MOTPAYEHHOI'0 Ha MTPOCMOTP OHJIAHH-KypcoB — 2 %o;

—npyrue metonbl — 7 %;

—He u3MepAT 3()(HEKTUBHOCTH OMOIHUTEIBHOTO MPO(HECCHOHAIEHOTO
o6pazosanus — 10 % (14 % ans MeIKUX KoMmanuii u 5 % 11 KpymHbIx)' .

Ha mepBbIX MO3UIHUSAX B CIIHCKE MPHOPUTETOB Ui JOMOIHUTEIHHOTO TPO-
(eccroHanbHOTO 00pa30BaHMs, OTMEUCHHBIX PYKOBOAUTEISIMU KOMIAHUHN, ObLTH
Ha3BaHbl Pa3BUTHE YHUBEPCAIBHBIX U YNPABICHUECKUX HABBIKOB, B TO BpPEeMsI Kak
Cpeay TEeXHWYECKHX HaBBIKOB, IO CYTH COCTaBIAIONIMX Oa3y mroboro OusHeca,
3aMETHO BBIJENAETCS JIUIIh 00ydeHre paboTe ¢ MOKyMaTeNsIMU, a OCTalbHbIE TH-
MBI HABBIKOB, KOTOPBIE MOXKHO OTHECTH K NPOWU3BOACTBEHHOW TPYIIIE, MPEICTaB-
JIeHBI TOPa3l0 MeHee 3HAYUMO. DKCIEPTHl 0TMeUatoT 4, uTo Gosee KpyMHBIM KOM-
MaHusIM B OOJIBIIEH Mepe CBOMCTBEHHO MPWJIOKEHUE YCHINNA K KapbepHOMY pa3-
BUTHUIO COTPYIHUKOB C YIIOPOM Ha T€ U3 HABBIKOB, KOTOPBIE MOTYT OBITH NpPHMeE-
HUMBI Ha PA3IMYHBIX MO3UIIHSIX.

Hecmotpst Ha cpaBHHUTENBHO OOJBIIYIO TOTOBHOCTH paboTaTh ¢ 0Opa3oBa-
TETbHBIMU HHCTPYMEHTAaMH, HANpPABICHHBIMU HAa COBEPIICHCTBOBAHHE TEXHHUYE-
CKMX HaBBIKOB, TOBOPS O MPAKTUKE, MEHE/DKMEHT JIEMOHCTPUPYET UHYIO KapTHHY.
OTBeuast Ha BOIPOC O TOM, C KaKOH LIeJIbI0 OHH OOBIYHO PEKOMEHAYIOT IEPCOHAITY
Ty WIHM WHYIO MPOrpaMMy JOMOJHUTENBHOTO MpodeccHnoHalIbHOr0 00pa3oBaHus,
PECTIOHJICHTHI B KAYECTBE CaMOM MOMYJIIPHON MPUYHHBI IPUBOJISAT MOMOIIL Kapb-
epHomy pocty (53 %), a Ha BTOpOM MecTe ¢ OOTBIINM OTPHIBOM HAXOJSATCS HABBI-
KW, HY>KHBIC JIJIsl BBITOJIHEHUSI COTPYTHUKOM HBIHENTHUX eT0 QyHKIwi (33 %).

OcranbHble peKOMEHIAIMK CYIIeCTBEHHO MEeHee MOMmyJsipHbl: 7 % coBeTy-
10T COTpYIHHKaM oOpa3oBaTelbHbIE MPOTpaMMbl B Cilydae, KOrja OHHM JEMOH-
CTPUPYIOT MHTEPEC K TOM WIJIM UHOW NEATENbHOCTH, 3 % — A HEMEIJICHHOTO pe-
LIEHUsI CPOYHOM 3aAaud, 2 % — B Cllyyae HEpalMOHAJIBHOI'O MCIOJb30BaHUS CO-
TPYAHUKOM PECYPCOB.

3 Harward D., Taylor K., Schwartz M.E. Adapting the training function to the complexity
of today’s business environment. URL: https:/trainingindustry.com/trends-2019/ (accessed: 06.03.2021).

14 Workplace Learning Report 2017. URL: https:/learning linkedin.com/content/dam/me/learning/en-
us/pdfs/lil-workplace-learning-report.pdf (accessed 06.03.2021).
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['oBOpst 0 COOCTBEHHOM MOTHBALIMU K OOPa30BaHHUIO COTPYTHHKOB, MEHEXK-
MEHT YIIOMHUHAET CJICAYIOUINE €€ BapHAHThI: HAIMYHME BO3MOXKHOCTH TPOJIBUHYThH
00y4aeMoro cCoTpyJHHKa Ha HOBYIO MO3UIUI0 — 53 %, cUCTeMHO mpeaocTaBJsie-
MbI€ BO3MOXHOCTH NPUMEHEHHSI 00pa30BaTENbHBIX WHCTPYMEHTOB — 52 %, mo-
BBIIIEHHE KOMIIETEHTHOCTH COTPYIHUKOB — 39 %, BO3MOXHOCTb OpraHH30BaTh
OHJIaliH-00y4YeHNe C WHIAMBUAYAIbHBIM TEMIIOM I KaXJIOTO COTPYAHHKA B OT-
nenbHOCTH — 34 %, Halmuuue BO3MOXKHOCTEH 17 OOydeHHs, 3alI0KEHHBIX B
CTPYKTYpy KoMmmaHuu — 29 %, npsiMoe yka3zaHue BBILIECTOALIETO PYKOBOJCTBA —
21 %. IIpo HaBBIKH, KOTOpBIE HanboJee aKTyaJbHO Pa3BUBATH C MOMOIIBIO JI0-
MOJIHUTENBHOTO MPOJeCcCHOHANTBHOTO 00pa30BaHus, MOMYyUYEHBI CIEAYIOIINEe OTBe-
Thl: KOMMYHUKaTUBHBIE (66 %) u nunepckue (56 %) HaBbIKM, yMEeHHUE paboTaTh
B koManzie (50 %), TexHuueckre HaBbIKM, HYKHbIE B Tekyuleil mozuuuu (49 %),
HaBBIKH TaliM-MeHekMeHTa (34 %), yMeHHe TO0JIb30BaThCS MPOrPAMMHBIMH TLIAT-
dbopmamu (24 %).

[To pe3ynbraTaM NpOBEACHHOIO MCCIIEOBAHUS MOXHO BBIIEIUTHh HECKOJb-
KO HanboJiee 3aMETHBIX TEHACHIUN B KOPIIOPATUBHOM O0yUYEHUHU.

OOyueHre CTaHOBUTCS YacThIO pabovero mporecca, 0a3a 3HAaHW KOMITAHUH
OBITH JOCTYITHOM B JIFOOOW MOMEHT BPEMEHHU 4Yepe3 MCIOJIb30BaHWE MOOMIBHBIX
ycTpoiicTs [3].

Cy1ecTByIofe CEpBUCH TSI KOPIIOPATHBHOTO U AJIEKTPOHHOTO O0YYEeHUS
OpPUEHTHPYIOTCS Ha BaKHEHIIYIO €ro XapaKTepPUCTUKY: KpaTKOCpO4HOCTh. [lepen
HUMHU CTaBUTCA 3aJjadya YJIOXKUTh MAaKCHUMAJIbHO TMOHSATHOE 3HAHUE B Haumbojee
KpaTKU OTPE30K BPEMEHU.

Tpenna xk nudpoBuzauu NpopecCHOHATPHOTO 00pa30BaHMs BOCIIPHHUMAET-
Csl KaK CIEIUaINCTaMU, TaK U pabOTHUKAMHU Kak MyTh K Ooyiee yA0OHOMY BIIHCHI-
BaHUIO 00pa30BATEIBHBIX CECCHH B WHAWBUAYAIbHBIE TPaQUKH W TUIAHBI, YTO
BIIOJIHE COOTBETCTBYET 3alpocaM pabOTHHKOB, HAXOMAAIIUXCS B CUTyalluu OBICT-
poro nepexoaa OT OAHOTO BUJA NEATEIbHOCTH K Apyromy [4; 5].

3akarouenne. ClI0XHON TIPOOJIEMOI MPEACTABIIACTCS YHUBEpCAIU3aIus 00-
pa3oBaTeNbHBIX WHCTPYMEHTOB JUIsl paOOTHMKOB Pa3lIUYHBIX BO3PACTHBIX TPYIIIL.
Jlns crapiieit BO3pacTHOM rpynmbl paOOTHUKOB YPOBEHb BOCTPEOOBAHHOCTH 00Y-
YAOUIMX MPOTPAMM B IIETIOM U MX IUPPOBBIX KOMIIOHEHTOB B YaCTHOCTH 3aMETHO
HIKE, YeM B MOJIOZBIX Tpymmax. XOoTs CyIIECTBEHHAs JOJsI CTapIIuX COTPYIHUKOB
YCIIEITHO OCBaMBAaET HOBBIE TEXHOJOTHUH, CKOPOCTh BOCIPHSATHS HH(OpPMAIUN U
OTKJIMKAa Ha HEe BO MHOTOM 3aBHCUT OT MPUBBIYHOCTH MH(OPMAIIMOHHOW CPEIBI.
[Tpu 3TOM MoOnO/IBIE paOOTHUKH, HAIIPOTUB, JEMOHCTPUPYIOT 3allpOoC Ha MoAady 00-
pa3oBaTEeNHHOIO MaTepraa ¢ MaKCUMAIbHBIM HCIIOJIb30BaHHEM HOBBIX (DOPMATOB.

Cwmenenne HaOopa oOy4eHHUs B PEKUM B OHJIAH pellaeT LEbli psja mpo-
0JIeM KOpIOpPaTUBHOTO OOYy4eHHMs], PU3HABAEMbIX AKTyaJbHBIMH KaK CIIelHaIu-
cTaMH MO TMpodeccuoHAIbHOMY O00pa30BaHUIO, TaK M PYKOBOIUTEISIMH KOMIIa-
HUI. A UMEHHO, BO3MOXXHOCTh JUCKPETHU3ALMHU JaHHBIX TO3BOJIMIA YIPOCTUTH
MOUCK BpeMEHU B Tpaduike paOOTHHKOB JIJIsi 00pa30BaTEIbHBIX CECCHM, CTIeIHa-
JUCTHI TIONYYWIN OONbIINE BO3MOKHOCTH TMOKOTO peIakTHpOBaHHUS 00pa3oBa-
TEJIBHBIX MIPOTPaMM, a JUI PyKOBOAMTENEH yIPOCTHIIACh OleHKa 3¢ pekTuBHOCTH
Kak 00pa30BaTeNbHBIX MPOrpaMM, TaK KOHTPOJIb HAaBBIKOB IITAaTa 3a CYET BCTPO-
€HHBIX B OHJIAMH-TIIATQOPMBI CUCTEM KOHTPOJISI YCBOSHUS MaTepuaa.

246 MANAGEMENT OF EDUCATIONAL INSTITUTIONS IN THE INFORMATION ERA



Honywruna A.O. Bectauk PYJIH. Cepusi: Undopmarusaius oopasosanus. 2021. T. 18. Ne 3. C. 238-247

Cnucok nutepartypbl

Emerson L.C., Berge Z.L. Microlearning: knowledge management applications and
competency-based training in the workplace // Knowledge Management & E-Learning.
2018. Vol. 10. No. 2. Pp. 125-132.

Spar B., Dye C., Lefkowitz R., Pate D. 2018 Workplace Learning Report // LinkedIn
Learning. 2018. 51 p.

Honywruna A.O., Kpacnosa I'.A. OcobeHHocTu moBbIICHUs KBanmupukanuum WT-
cnenanictoB // Bectauk Poccuiickoro yHuBepcuteTa Apyx0b1 HapojoB. Cepusi: 1H-
(dhopmaTusarus oopasopanus. 2016. Ne 2. C. 107-112.

Kpacnosa I'A., Moowcaesa I'.B. DnexTpoHHOe 00pa3oBaHue B 310Xy HU(PPOBOH TpaHC-
dopmanu. Tomck: TT'Y, 2019. 200 c.

Kpacnoea I' A., Hyxynor A., Tecnenxo B.A. DnextpoHHOoe oOpa3zoBanue B Mupe u Poc-
CHH: COCTOSIHHME, TEHJICHIIMH ¥ rnepcrekTuBhl // BectHuk Poccuiickoro yHnBepcutera
Ipy>x061 HaponoB. Cepusi: MupopmaTuzanus obpasoBanus. 2017. Ne 3. C. 371-377.

References

Emerson LC, Berge ZL. Microlearning: knowledge management applications and
competency-based training in the workplace. Knowledge Management & E-Learning.
2018;10(2):125-132.

Spar B, Dye C, Lefkowitz R, Pate D. 2018 Workplace Learning Report. LinkedIn
Learning; 2018.

Polushkina AO, Krasnova GA. Features of advanced training of IT specialists. RUDN
Journal of Informatization in Education. 2016;(2):107—112. (In Russ.)

Krasnova GA, Mozhaeva GV. E-education in the era of digital transformation. Tomsk:
TGU; 2019. (In Russ.)

Krasnova GA, Nuhuly A, Teslenko VA. Electronic education in the world and
in Russia: state, trends and prospects. RUDN Journal of Informatization in Education.
2017;(3):371-377. (In Russ.)

Cgenenus 00 aBTope:

Honywxuna Auna OnezosHa, cTapliMii Hay4YHBIH COTPYIHUK, [IeHTp 3KOHOMUKHU HENPEPHIBHOTO
oOpasoBaHus, Poccuiickas akajieMusi HApOJIHOTO XO3SHCTBA U TOCYIAPCTBEHHOM CITYKOBI MTPH
[pesunente Poccuiickoit ®enepanuu. ORCID: 0000-0003-2856-3377. E-mail: polushkina-
ao@ranepa.ru

Bio note:

Anna O. Polushkina, senior researcher, Centre for Lifelong Learning Economics, Russian Pre-
sidential Academy of National Economy and Public Administration. ORCID: 0000-0003-
2856-3377. E-mail: polushkina-ao@ranepa.ru

MEHEKMEHT OBPA3OBATEJIBHBIX OPIAHU3ALIMI B MHOOPMALIMOHHYIO DIIOXY 247



2021 Vol. 18 No. 3 248-257
BectHuk PYAH. Cepus: UndbopmaTusaums o6pa3oBaHna  http://journals.rudn.ru/informatization-education

& RUDN Journal of Informatization in Education ISSN 2312-8631 (Print); ISSN 2312-864X (Online)
)
%

EVOLUTION OF TEACHING AND LEARNING
THROUGH TECHNOLOGY

BJIMSHUE TEXHOJIOI' M1 HA PASBUTUE OBPA3OBAHUS

DOI 10.22363/2312-8631-2021-18-3-248-257

UDC 373
Research article / HayyHas ctatbsa

Realization of the scientific and cognitive potential
of teaching university students to inverse and incorrect
problems in the context of informatization of education

Viktor S. Kornilov

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

& vs_kornilov@mail.ru

Abstract. Problem and goal. Since the mid-50s of the 20th century, both Russian and
foreign scientists began to actively conduct, and, at present, scientific research on inverse and
incorrectly posed problems is being successfully carried out. Often, research on inverse and
incorrect problems is carried out jointly by Russian and foreign experts. At present, the results
of joint research by specialists on inverse and incorrect problems from Germany, Italy, China,
Russia, Sweden, Japan and other countries are discussed at various thematic international sci-
entific conferences and are subsequently published on the pages of scientific Russian and fo-
reign journals. Many such publications can be found in the electronic libraries of scientific
publications elibrary.ru, “CyberLeninka”, in the bibliographic and abstract database “Scopus”
and other bibliographic and abstract databases. The wide availability of such bibliographic
and abstract electronic databases allows the teacher who teaches students inverse and incor-
rect problems to keep abreast of modern scientific achievements in the scientific world and
to form the content of a variety of elective courses, including modern mathematical methods
and approaches to researching inverse and incorrect problems. When teaching inverse and
incorrect problems, the teacher must realize the goals and objectives of not only the formation
of deep scientific subject knowledge in students, but also the identification of the scientific
and cognitive potential of such training. Methodology. Realization of the scientific and cogni-
tive potential of teaching university students inverse and incorrect problems using computer
technologies. Results. Understanding the scientific and cognitive potential of inverse and in-
correct problems, their relationship with applied aspects, the ability to use computer technolo-
gies in the study of applied problems will allow students, after graduating from an educational
institution, to prove themselves as a successful specialist in applied mathematics in general,
and in inverse and incorrect problems, in particular. Conclusion. Graduates who have ac-
quired solid knowledge of inverse and incorrect problems, possess modern scientific methods
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of their research developed by specialists from different countries of the world, understand
the scientific and cognitive potential of inverse and incorrect problems, and possess the skills
of independent selection of effective information technologies for solving applied mathemati-
cal problems will successfully work in research organizations and independently conduct ap-
plied research.

Keywords: scientific potential, cognitive potential, teaching, university students, inverse
problems, incorrect problems, computer technologies, informatization of education, applied
mathematics
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AnHoTamms. /Ipobaema u yens. C cepeaunsl 50-x rT. XX Beka KaKk POCCUHCKHMH, TaK
1 3apyOeKHBIMU YICHBIMH CTATM aKTUBHO IIPOBOIUTHCS HAYYHBIC HCCIEIOBAHNS OOPATHBIX H
HEKOPPEKTHO MOCTAaBJICHHBIX 33/Jau, KOTOPhIE YCIEIIHO NPOJOIKAIOTCSA B HACTOSIIEE BpEMs.
Hepenko nccrnenoBanus 0OpaTHBIX M HEKOPPEKTHBIX 3a/1a4 IIPOBOJATCS COBMECTHO POCCHHCKIMH
1 3apyOexxHbIMHU crieranuctamMu u3 ['epmannu, Utamuu, Kuras, [senun, Anonun u npyrux
crpaH. CerofHsl pe3yIbTaThl THX UCCICAOBAHMNA 00CYKIAFOTCS Ha PA3IMYHBIX TEMaTHIECKUX
MEXTyHAPOJHBIX HAYUHbIX KOH(EPEHIUAX U B JaidbHEHIIEM MyONIUKYIOTCSl Ha CTPaHUIAX HAyd-
HBIX POCCHHCKUX U 3apyOeKHBIX KypHAJIOB. CO MHOTHIMH ITyOJIMKAIMSIMI MOYKHO O3HAKOMUTHCS
B DJICKTPOHHBIX OMONMOTEKaX HaydHbIX MyOnukanuid elibrary.ru, «KuGepJlenunka», B Ou0-
auorpadudeckoi u pedeparuBHoil 6aze gaHHBIX Scopus u Ap. Llupokas TOCTYIHOCTb TaKUX
O6ubnuorpadguyeckux u peepaTUBHBIX NIEKTPOHHBIX 0a3 MO3BOJSIET MPENOaBaTeio, KOTO-
pBIit 00ydJaeT CTyIEHTOB OOPATHBEIM M HEKOPPEKTHBIM 33/1a4aM, OBITh B Kypce COBPEMEHHBIX
HAYYHBIX JOCTHXCHUIl B HAYYHOM MHpPE U C(POPMUPOBATEH COAECPIKAHUE PA3HOOOPA3HBIX KYp-
COB TI0 BEIOOPY, BKITIOYAIOIIEE COBPEMEHHBIE MaTeMaTHUYEeCKHE METOBI M IOAXOIBI K HCCIe-
JOBaHUAM OOpaTHBIX M HEKOPPEKTHHIX 3anad. Ilpm oOydeHmn oOpaTHBIM W HEKOPPEKTHBIM
3ajjauaM MpemnojaBaTeieM JOKHbBI Pean30BbIBATHCS €U U 331a4X HE TONBKO (hOPMHUPOBaA-
HUA Yy CTYACHTOB FJ'Iy6OKI/IX Hay4YHBIX NPEAMETHBIX 3HaHHI71, HO U BBIABJICHUS HAYYHO-TIO3HA-
BaTENBFHOTO TOTEHIHANA Takoro o0ydeHus. Memooonocus. Peannzanys HayqHO-TIO3HABATEIb-
HOTO MOTEHNHANa OOYYEeHHUs CTYICHTOB BY30B OOpATHBIM M HEKOPPEKTHBIM 3agadaM OCy-
LIECTBIISAIACH Yepe3 UCIOIb30BaHUE KOMIBIOTEPHBIX TEXHONOTUll. Pesynomamsi. [lonnMmanue
HAYYHO-TIO3HABATEIHHOTO ITOTEHINATa OOPaTHRIX M HEKOPPEKTHBIX 3a/1a4, X B3aHMMOCBS3H C
MPUKJIAJHBIMU aclIeKTaMH, YMEHHE UCIIOIb30BaTh KOMIIBIOTEPHbIE TEXHOJIOTUU IIPU UCCIIE0-
BaHUM MPHUKJIAJHBIX 33Ja4 MO3BOJIUT CTYJCHTaM IOCIEe OKOHYAHUS 00yueHMs B yueOHOM 3a-
BCICHNUU TIPOSABUTH cebst YCHICHUIHBIM CHEIUAJINCTOM I10 HpPIKJIaI[HOﬁ MaT€MaTHUKE B LICJIOM H
10 OOpaTHBIM U HEKOPPEKTHBIM 3a/ladaM B YaCTHOCTH. 3axiouenue. BbIyCKHUKY, OTyYUB-
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e MPOYHBIC 3HAHUA 110 06paTHI>IM 1 HCKOPPEKTHBIM 3a/jadaM, BJIaJICIOINE COBPEMCHHBIMHA
HayYHbIMU MCTOJaMU UX UCCIICNO0BaHUA, paBpa6OTaHHI>IMI/I CriequaJIMCTaMu pasHbIX CTpaH MUpa,
TIOHUMAaroniue Hay‘[HO-l’IO?»HaBaTeJ'IBHHfI TIOTCHIIHAJT O6paTHI:IX 1 HCKOPPEKTHBIX 3a1a4, BJIAJICTO-
IIMME HaBbIKaMH CaMOCTOATCIIbHOI'O BI)I60pa 3(1)(1)€KTI/IBHLIX I/IH(I)OpMaI_II/IOHHLIX TEXHOJIOTUM ISt
peHICHU MPUKIAAHBIX MATEMATHYCCKUX 3a/1a4, YCICIIHO 6yI[yT pa6OTaTI> B HAy4YHO-HCCJICIOBa-
TEJIbCKHUX OpraHu3aluiaXx U CaMOCTOATEIIbHO MPOBOJAUTH NPUKIIAIHBIC HAYYHBIC UCCIICJOBAHUS.

KiroueBble c10Ba: HayIHO-ITIO3HABATENBHEIH MOTEHIIHAN, 00YYIEeHHUE, CTYACHTHI BY30B,
oOpaTHbIe 3a/1ayi, HEKOPPEKTHBIEC 3aJa4l, KOMIIBIOTEPHbIE TEXHOJOTUH, HH(OPMAaTHU3ALIHS
o0Opa3oBaHus, MPUKJIATHAS] MATEMATHKA

Hcropus cTaTbu: nocTynuia B penakiuio 22 maprta 2021 r.; mpuHsTa K MyOIHKanum
23 anpens 2021 1.

Jas uutuposanus: Kornilov V.S. Realization of the scientific and cognitive potential
of teaching university students to inverse and incorrect problems in the context of informati-
zation of education // BectHuk Poccuiickoro ynuBepcuteta npyx0bl HaponoB. Cepus: Un-
tdbopmaTuzanms oobpazopanus. 2021. T. 18. Ne 3. C. 248-257. http://dx.doi.org/10.22363/2312-
8631-2021-18-3-248-257

Problem statement. Inverse and incorrect problems have long attracted re-
searchers from many countries. For example, in the 19th century, in engineering,
astronomy, physics and other scientific fields, applied mathematical problems
were already formulated, which are inverse and incorrect problems.

The need to study inverse and incorrectly posed problems is initiated by
the provision of high-quality calculation results, taking into account the inevitable
errors in setting the coefficients and parameters of the mathematical model.

The implementation of non-destructive testing and diagnostics of objects,
determination of the location or shape of objects, reconstruction of images, identi-
fication of cause-and-effect relationships of the processes and phenomena under
study lead to the need to solve inverse and incorrect problems. Inverse and incor-
rect problems often arise in geophysics, chemistry, biology, economics, industry,
medical tomography, and many other scientific fields. Solving inverse and incor-
rect problems can provide new information, replacing direct measurements. This
is especially important in cases of inaccessibility or inaccessibility of the studied
objects, processes and phenomena. These can be the deep layers of the Earth, the
bottom of the world's oceans, objects in outer space, etc.

We note the following most important inverse and incorrect problems.

1. Inverse problems of finding the unknown boundary of a figure. Such ap-
plied problems appear in the theory of equilibrium figures of a rotating fluid.

2. Inverse problems of geophysics about the discovery of minerals using gra-
viometric data.

3. Inverse spectral problems of finding the scattering potential from spectral
data, etc.

4. Inverse problems of optimal control, which are used in engineering.

5. Incorrect problems of synthesis of optimal control systems.

6. Incorrect problems of calculating the eigenvalues of systems of linear
homogeneous equations.
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7. Incorrect problems for integral equations of the first kind, which appear,
for example, in problems of processing the readings of physical instruments, con-
tinuation of stationary fields.

Scientists from many countries have made a significant contribution to the de-
velopment of the theory of inverse and incorrect problems. We note such authors
as Zh. Hadamar, A.S. Alekseev, V.A. Ambartsumyan, Y.M. Berezansky, G. Borg,
[.M. Gelfand, N.B. Ilyinsky, S.G. Krein, M.M. Lavrentiev, E.M. Landis, B.M. Le-
vitan, V.A. Marchenko, P.S. Novikov, A.l. Prilepko, .M. Rapoport, V.G. Roma-
nov, A.A. Samarsky, L.N. Sretensky, V.N. Strakhov, A.N. Tikhonov, L.D. Fa-
deev, L.A. Khalfin, G. Gerglotz, H. Cordes, A.J. Douglas, D.W. Fox, T. Gallie,
F. Joxn, M.H. Protter, E. Wichert, N. Wiener.

Further development of inverse and incorrect problems is found in the works
of Russian and foreign authors. Among them are V.Ya. Arsenin, A.V. Baev,
A.B. Bakushinsky, N.Ya. Beznoshchenko, Yu.A. Belov, A.L. Buchheim,
V.V. Vasin, V.K. Ivanov, A.Sh. Lyubanova, R.G. Novikov, Yu.P. Petrov, S.V. Po-
lyntseva, V.G. Romanov, V.S. Sizikov, R.V. Sorokin, V.P. Tanana, .V. Frolen-
kov, V.A. Yurko, A.G. Yagola, R. Arcangeli, Y.M. Chen, H. Engl, S. Falleta,
C.W. Groetsch, M. Grasselli, M. Hanke, G. Monegato, L. Scuderi, O.N. Strand
and other authors [1-12].

Currently, using the great potential of world science, numerous applied re-
search is being carried out. A special place in applied research is occupied by
hard-to-reach and inaccessible objects, processes and phenomena of various na-
ture and their cause-and-effect relationships, which can be effectively and mo-
bilely studied using mathematical models of inverse and incorrect problems.

In many Russian universities, students are taught a variety of elective cours-
es, the content of which includes modern methods for solving inverse and incor-
rect mathematical problems. At the same time, computer technologies are widely
used in such training.

Research of many Russian and foreign authors makes a significant contribu-
tion to the informatization of higher education mathematical education. Among
them E.R. Alekseev, 1.V. Belenkova, V.V. Grinshkun, D.P. Goloskokov, E.A. Dak-
her, E. Kovacheva, M.N. Kirsanov, E.V. Klimenko, E. Kovacheva, T.G. Kuz-
michev, J. Lavonen, M.P. Lapchik, I.V. Levchenko, 1.V. Maruseva, S.N. Med-
vedeva, D.E. Penny, E.A. Ryabukhina, Yu.Yu. Tarasevich, E.K Henner, J. Hughes,
Ch.G. Edwards and other authors [13—18].

Reverse and incorrectly posed tasks have not only universality, but also
a scientific and cognitive potential that allows one to acquire new scientific in-
formation about the properties of objects, processes and phenomena of various
natures that are difficult to access and inaccessible to humans. Obviously, when
teaching inverse and incorrect problems, the teacher realizes the goals and objec-
tives of not only the formation of deep scientific subject knowledge in students,
but also the identification of the scientific and cognitive potential of teaching in-
verse and incorrect problems [1-12; 19-25].

Method of research. Of course, the developed content, which includes
modern achievements of world science and takes into account the professional
orientation of teaching, didactic principles, forms and methods of teaching, make
a significant contribution to the effectiveness of teaching students inverse and in-
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correct problems. At the same time, it is obvious that a specialist in this field with
scientific and pedagogical experience of work at a university should act as a teacher
of inverse and incorrect problems. Such a teacher is able to teach students in the study
of inverse and incorrect problems to implement important principles of the study
of inverse and incorrect problems: interdisciplinary approach, structural, function-
al and dynamic unity, multilevel, cause-and-effect relationships; to reveal the sci-
entific and cognitive potential of teaching inverse and incorrect problems.

Conducting classes with students on inverse and incorrect problems, it is
advisable for the teacher to:

— to integrate natural science and humanitarian knowledge that will help stu-
dents to form fundamental knowledge on inverse and incorrect problems, in applied
mathematics, computational mathematics, to comprehend the epistemological as-
pects of inverse and incorrect problems, humanitarian, scientific and educational,
scientific and cognitive potential of teaching inverse and incorrect problems;

— to implement such pedagogical technologies that allow students to devel-
op mathematical creativity, develop a scientific worldview, acquire professional
competencies, skills and abilities to successfully research a variety of inverse and
incorrect problems with the subsequent analysis of scientific results and logical
conclusions about the new scientific information received;

— correctly use computer technologies in classrooms, with the help of which
it is possible, in the course of presenting educational material, to demonstrate to
students the formulations of mathematical definitions, lemmas, theorems, tables,
diagrams, function graphs, surface graphs, drawings, audio and video materials of
an educational and scientific nature;

— to identify the scientific and cognitive potential of teaching inverse and
incorrect tasks, which clearly demonstrates to students the need and effectiveness
of inverse and incorrect problems in the study of the surrounding world (water
space, earthly environment, air space, outer space, industry, economy, agriculture,
other spheres of human activity).

Results and discussion. In the classroom, students study a variety of ap-
proaches and methods for solving inverse and incorrect problems, learn to conduct
a logical analysis of mathematical statements of inverse and incorrect problems.
Such research work helps students, if appropriate, transform a given mathematical
problem into a form that is convenient for research. Moreover, in the future, after
such scientific research, students come to understand and comprehend the effec-
tiveness of the study of processes and phenomena using mathematical modeling.

In the classroom, students are taught to use environmental and health-
preserving technologies in applied research on the example of using inverse and
incorrect problems. As a result, students gain useful experience in analyzing the
new information received about the objects, processes and phenomena under
study, and form new scientific knowledge about the world around them. A devel-
oped scientific worldview helps students to understand the relationship of inverse
and incorrect problems to theory, experiment and philosophy — the main methods
of cognition of researchers; to comprehend the humanitarian value of mathemati-
cal models of inverse and incorrect problems.
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The process of studying many inverse and incorrectly posed problems is la-
borious due to their nonlinearity, which creates mathematical difficulties in fin-
ding a solution and, in the future, proving the correctness of the problem.

Students master such effective mathematical methods as the method of se-
lecting solutions for ill-posed problems, the method of quasi-inversion, the meth-
od of operator equations, the Tikhonov regularization method, the compact solu-
tion method, the Fourier method, the Laplace transform method, the method of
characteristics, the method of scales in Banach spaces, the Sobolev method, etc.
other mathematical methods.

Computer technologies help students overcome some mathematical difficul-
ties, such as routine mathematical transformations, finding a solution to a scientific
problem, visualizing the solution obtained, and the final scientific analysis of
the results of solving a problem. Using computer technologies, students gain expe-
rience in mobile research of inverse and incorrect problems, realize the huge poten-
tial of computer technologies in solving various applied mathematical problems.

To teach inverse and incorrectly posed problems, it is necessary to involve
specialists in inverse and incorrect problems who know modern computer tech-
nologies and have experience in their application. It is from such specialists that
students can gain solid scientific knowledge on inverse and incorrect problems,
but also learn from them the valuable experience of choosing and using the most
effective computer technologies for the study of such specific non-standard ap-
plied mathematical problems. It is such specialists who can realize the scientific
and cognitive potential of teaching inverse and incorrectly posed tasks.

Students can gain valuable experience in mastering deep subject scientific
knowledge in the field of inverse and incorrectly posed tasks when they are in-
volved in the performance of final qualification works on inverse and incorrect
problems in which computer technologies are supposed to be used. A useful acti-
vity for students may also be the study, at the request of the teacher, of scientific
work on the opposite or incorrectly posed problems, in which computer technolo-
gies are used. And, further to discuss with him the scientific result set forth in
the scientific work. It is important to emphasize here that the student, while study-
ing scientific work, master the scientific style of presenting material, which is
much more difficult than the style of presenting educational material in textbooks
and problem books.

The opportunity to find the required scientific article for students can be
provided, for example, by electronic bibliographic and abstract databases of scien-
tific libraries elibrary.ru, “CyberLeninka”, “Scopus”.

In the future, this can develop the student’s motivation for the subsequent
study of the theory of inverse and incorrectly posed problems in the master’s and
postgraduate studies and play an important role in choosing a future profession in
the field of applied mathematics.

When teaching students inverse and incorrect problems, attention is paid to
approximate methods for their solution. Students develop the skills and abilities of
finding approximate solutions to inverse and incorrect problems using the methods
of computational mathematics. They master finite-difference methods, variational
methods, optimization methods, methods for solving stationary problems in math-
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ematical physics, methods for solving non-stationary problems in mathematical
physics.

In the classroom, students master the techniques and technologies for the cor-
rect use of computer technologies in the search for approximate solutions to in-
verse and incorrectly posed problems. Students are convinced that modern com-
puter technologies are able not only to quickly find an approximate solution to
the desired mathematical problem, but also to visualize it in a form convenient for
the researcher. This can be, for example, a graphic image, a table, a diagram,
etc., which allows you to visually conduct a scientific analysis, and, if necessary,
to carry out a new computational experiment in a mobile manner.

Conclusion. Understanding the scientific and cognitive potential of inverse
and incorrect problems, its relationship with applied aspects, the ability to use
computer technology to research a variety of atypical applied problems will allow
students to be successful researchers.
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AnHoTamms. IIpodrema u yenwv. llenp nccnenoBaHust — NPeICTaBUTh TEOPETUUECKUE
HIO/IXO/IBI ¥ OCHOBHBIE 3TAIlbl pA0OTHI C TOYKHM 3PEHHS AN3aHH-MBIIITICHHS, a TAaKKe OIBIT BBIOOPa
TeM  pazpabotrku UT-npoekToB obydatonmmucs 10—11 kitaccoB. Memodonozus. MeTonono-
TMYECKOH OCHOBOHM PaOOTHI IMOCTY)KHIT aHAJIN3 METO/A JU3aiH-MBIIUICHU, TPEACTaBIeHHbIH
B pabotax P. Krozeitna, O. Kemmkenca, I'. Anapeesa, A.C. Kpotooii u A.A. bapkoa. Copmy-
JIMPOBAHBI MTOAXObI K MCIOIB30BAaHHUIO METO/Ia AN3aHH-MBIIUIEHNS TpH pa3padotke U T-mpoexra
LIKOJIbHUKOM, IIPUBEACHBI X KPAaTKUE XapaKTEPUCTUKH U UCIOIb3yeMble HHCTPYMEHTHI. B kade-
CTBC MHCTPYMEHTOB METOJa JU3aiH-MbIIUICHUS Ha Pa3HBIX 3Tamnax pa3pabOTKU MPOEKTa UC-
I10JIb30BAJIUCh AHAJIU3 CYLIECTBYIOIUX PELLIEHUM, aHAJIOTUUHBIX CUTYalluil, THCAWTBI OT JIUAEPOB
MHEHHH, aHanu3 apredakToB, HHTEPBbHIO, SWOt-aHamm3, MATh «[louemy?», MeTon (hoKaTbHBIX
00BEKTOB, scamper U ap. Pe3yrsmamul. B mpouecce paboTel HaJ MPOEKTOM O0ydaroluecs
10-11 xyaccoB UCHOIB3YIOT HHCTPYMEHTHI JU3aHH-MBIIIUIEHHS B CBOEH JiesTenbHOCTH. Pe3ynbrar
pabotsl — UT-nipoext yuennkoB «YMHbIH Pomodoro Timer». 3axaouenue. JIas TOro 4To0bI
BHEJIPUTh METOJ| AU3AlH-MBIIIJICHUS B COBMECTHYIO MPAKTUUYECKYIO pabOTy yduTems U yue-
HuKa Hajx UT-npoexrom, HEOOX0ANMO pa3paboTaTh CHCTEMY MOBBIIICHNS KBATH(DUKALINN YIUTe-
neit B yacT (POPMHUPOBAHMS MPAKTHUECKUX HABBIKOB HCHOJIB30BaHHUSA HHCTPYMEHTOB AH3alH-
MBIIIUTEHHs 1A 3G dekTHBHOTO yrpaBieHus nporeccoM. Kpome Toro, pa3BuBaTh TBOPIECKHH
MOTEHIIHAJ yYUTEeNeH U 00yJaronuXcs B YCIOBHAX IH(poBoii TpaHchopMarmy oOpa3oBaHus
U TIPUBJIEKATh CHEIHAINCTOB U3 Pa3HBIX 00nacTel (Au3aiHEepoOB, Pa3pabOTINKOB IMPOTPAMM-
HOTO o0ecIeyeHNs, aHATUTHKOB JTaHHBIX | JP.).

KuioueBble cj10Ba: MPOEKTHAs ACATEIBHOCTh O0YYaIOIIUXCsl, YUeOHBIN MPOEKT, METO/
(hokaIbHBIX 00BEKTOB, TN3alH-MBIIIICHNE, TeHepalws uaei, UT-npoekt
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Abstract. Problem and goal. The theoretical approaches and main stages of work from
the point of view of design thinking, as well as the experience of choosing topics and develo-
ping IT projects by students in grades 10—11, are presented. Methodology. The methodologi-
cal basis of the work was the analysis of the design thinking method, which is presented in
the works of R. Kyudale, O. Kempkens, G. Andreev, A.S. Krotova and A.A. Barkov. Ap-
proaches to the use of the design thinking method in the development of an IT project by
a schoolchild are formulated, their brief characteristics and the tools used are given. As tools
of the design thinking method at different stages of project development, the following are
used: analysis of existing solutions, similar situations, insights from opinion leaders, analysis
of artifacts, interviews, swot analysis, five “Why?”, the method of focal objects, scamper, etc.
Results. In the process of working on the project, students in grades 10-11 use the tools of
design thinking in their activities. The result of the work is an IT project of students “Smart
Pomodoro Timer”. Conclusion. In order to introduce the method of design thinking into
the joint work of a teacher and a student on an IT project into practice, it is necessary to de-
velop a system of advanced training for teachers in terms of developing practical skills in using
design thinking tools for effective process management. In addition, develop the creative po-
tential of teachers and students in the context of the digital transformation of education and
attract specialists from different fields (designers, software developers, data analysts, etc.).

Keywords: student project activity, educational project, focal object method, design
thinking, idea generation, IT project
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ITocTanoBka npodiaemsl. Ha coBpemeHHOM 3Tane pa3BUTHs 00pa30BaHuUs B
Poccun u mMupe ofHUM U3 KIFOUEBBIX (PAKTOPOB, OKA3bIBAIOIIUX CYIIECTBEHHOE
BJIMAHUC Ha Pa3BUTUC SKOHOMMUKHU ABJIACTCA TBOp‘IeCKI/IfI IIOTCHIMaJI JIUYHOCTH.
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OH nposBIseTCs B HECTAaHAAPTHBIX NHHOBAIIMOHHBIX PEIICHUSX, B CO3JaHUU OpH-
THHAIBHBIX MPOAYKTOB. U T-MpOEKTHI MIKOJIBHUKOB — 3TO CaMO€ HA4aJi0 Pa3BUTHS
unppoBor YKOHOMUKH Hamed ctpanbl. M 3a Bcenornoraromen nuudpopu3anueit
TJIaBHOE HE 3a0BITh 00 OCHOBHOM — Pa3BUTHHU JIMYHOCTH PeOCHKA B MEPUO 00Y-
YEHUs B LIKOJIE, PA3BUTUHU €TI0 TBOPUECKOr0 MOTEHIIUANIA.

U 3agacTyro moiyyaercs, Kak B U3BECTHOM aHEKI0Te, Koraa DUHIITEHH 1M0-
XBaIUa paboOTy MOJOAOTO YYEHOTO CIOBAMH «MHOTO HOBOTO M HHTEPECHOTOX.
Ho uepes cexynay nobasun: «IIpaBnia, HOBoe HE UHTEPECHO, @ HHTEPECHOE HE HOBOY.
To ecTb, TOBOpPs OTHOCUTEIHHO IIKOJIBHOTO MPOEKTA: MO0 HET CaMOCTOSITENEHO-
T'O UCCIIEIOBaHMS WIH MPOAyKTa (paboTa HOCHUT ONMHUCATEIBHBIN XapakTep), JTN00
aBTOp M300peTaeT BeNoCUIie ] — BbIIaeT 32 HOBOE TO, YTO YK€ IaBHO U3BECTHO.

B kauectBe mpumepa Mbl MOKEM MPUBECTH CICAYIOIIUE TEMbI MPOEKTHBIX
pabot obyuaromuxcs: «OcBoenue Jlyno», «HenpusHanaele rocyaapcTBay, «Pe-
LIEHHE 3a/1a4 C TapaMeTpomM» U T. 1.

Yro genaTh yuuTeno B 3ToM ciiydae? B cBoeil paboTe MbI Iipe/iaraemM BOC-
MI0JIb30BAThCSA TEMH MIPHUEMaMH, KOTOPbIE YacTO MCIOJIb3YIOTCA B OU3HEC-Cpenie U
B pabote co cTyneHTamu By30B [1—4]. Taxxke ero npuMeHeHHE ONUCHIBACTCS IPU
paboTe Ha ypokax B LIKOJIE, 4TO Oojiee 3HAUMMO JJIs IieJIel HaIlero MccieaoBa-
Hus. Tak, A.C. KporoBa u A.A. bapkoBa paccMaTpHUBarOT IOITAIHOE UCIOJIb30-
BaHHE AU3aliH-MBIIIUICHUs Ha ypokax [5], a B. flu u FO.®. KataxaHoBa B npakTu-
K€ JOMOJHUTENbHOTO obOpa3zoBanus [6]. M. CrameHko peKOMEHIyeT HauyuHaTh
y4eOHBIN mporecc ¢ BonpocoB «J1Jis yero Hy>kHbl HOBbIe 3HaHUA? Kyzaa ux oyaem
npuMeHsITh? YTO KOHKPETHO MOKHO clenaTh MpsSAMO ceidac, 4yTOObI HCHBITATh
HOTPeOHOCTh B 3HAHUAX M HAaBBIKAX?»'. MeToMbl AM3aiiH-MBIIUIEHNS TTONYYHIN
CBOE PAacHpOCTpaHEHUE B JETCKUX TeXHomapkax «KBaHTOpuym», cO3/1aBaeMbIX B
perunonax Poccuiickoit @enepanny B paMKax peann3alyy HAIMOHAJIBHOTO MIPOEK-
ta «O6pazoBanue» [7].

Metoabl ucciaenoBanusi. [[Jisi BBISIBJICHUS CYIIHOCTH JAHHOTO TTOHSATHUS,
PaccCMOTPUM TOJIXOIbI 3apYOEKHBIX aBTOPOB K OINpPEAETICHHI0 METOJa JTU3aiiH-
Mmbiuienus. PoOept Kroxpeitn ompenensieT Au3aiiH-MBIIUICHHE KaK «METOJMKY,
c(hOpMHPOBAHHYIO B OTBET HA U3MEHEHUS B SKOHOMHUYECKOM YCTpPOICTBE U mepe-
OLIGHKOW LIEHHOCTEN, B OCHOBE KOTOPOI JIEXUT 0COObIil 00pa3 MBILUIEHHUS, yMe-
HUE€ HaXOJIUTh KPEATHUBHbBIC PEIICHUS B HOBBIX WJIM TUIUYHBIX CUTYyalUsX, a TaK-
K€ KOMaHJIHbIE JCUCTBUS JIIOJIEH B MPaBUILHO OPraHU30BAHHOM IPOCTPAHCTBE
st co3nanus uHHoBamumi» [8. C. 14]. OnuBep KemnkeHc Ha3biBaeT nu3aiiH-
MBIIIUICHHE «YEJIOBEKO-OPUEHTUPOBAHHBIM METOJIOM, HECTAHIAPTHBIM MOIX0I0M
K pelIeHHIo MpobieM, KOTOPBI HAUMHAETCS ¢ MOHUMAaHUS JIIOJIel 1 3aKaHYNBaeT-
Csl MHHOBAITMOHHBIMH TIPEUIOKCHHUSIMH, Pa3paO0TaHHBIMH WHIWBHIYyATEHO O]
ux notpedbnoctu» [9]. I'. AnapeeB mpeacTaBiseT OuU3aliH-MBIIUIEHHE KaK TWHA-
MUYHBIN co3unarensHblil mporecc [10]. Tum bpayn npunaer au3aiH-MBIILIEHUIO
pOJIb UCCIen0BaTeNIbCcKOro npoiecca [11].

Ecnu paccmaTpuBaTh AM3aliH-MBIILIEHAE C TOYKU 3PEHUS METOJOJIOTHH, TO
JTU3AMH-MBIIUIEHUE MOYXXHO OTHECTU K HBPUCTUYECKHM IPUEMAaM DPEIICHHsS Ipo-
0JIeM B YCIOBHSX HEONpeneneHHOCTH. OHO He SBISIETCS MPUHIMITUATFHO HOBBIM

! Hay4uts celst yuauThCs: IPAKTUKHM JU3aiH-MBINUIEHHS B 0OpasoBanuy / Beiciuas mkona
«Cpena obyuenms»y. URL: https://design.sredaobuchenia.ru/designbrains (mata ooparmenwst: 08.12.2020).
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C TOYKH 3pEHUS ONTHUMU3ALMH NIPOLETYP MO MOUCKY OTBETOB Ha CIIOXKHBIE MHOTO-
ypoBHEBbIE TIpoOeMbl. B TO ke BpeMsi [u3aliH-MBIIUIEHHE — 3TO TEXHOJIOTHs UH-
HoBauuil. IMeHHO TBOpUYECKH OAXO0/ MO3BOJIIET BBINTH Ha MHOXKECTBO Pa3HBIX
ujei, HaliTh HOBOE pElIeHHE WM OTOPOCUTH HEyJayHbI BapHaHT, BBIXOAUTH 3a
npenensl npuBbiaHoro [12]. JlanHast mpobiema — BBIMTH 3a Mpeaessl IPUBBIYHO-
ro, BCTaeT U nepej 00y4yarouMHKCs, U YUUTEISIMU BO BpeMsl TOATOTOBKH MTPOEKTA
JUIsl yJacTusl B KOH(EpEeHLIMU WU BBIIOJIHEHUS MHIUBUIYaJIbHOTO IPOEKTA.

Yarme Bcero u yuuTensl, 1 YYeHUKU HaYMHAIOT aKTUBHO UCKaTh B ceTu WH-
TEpHET, YTO K€ TAKOI'0 MHTEPECHOTO MOKHO MCIOJb30BaTh B CBOEH paboTe, YTo
OBLJI0 OB THTEPECHO U CBEXKO, a €II1e HAyYHO U aKTyaIbHO.

[Ipu BbIOOpE TEMBI MIPOEKTa MPOBOAUTCS UHTEPBBIOUPOBAHUE CBOETO KJlac-
ca, ponuTenel, yuuTenei mKoibl. B xome Gecensl MOXKHO YBUAETH 3aTPYJHEHUS,
npobaeMbl MOJIb30BaTeNiel U B MEPBOM NPUOIMKEHUU ONPEACTUTh BO3MOXKHBIE
MyTH WX yCTpaHEHUs. B OONBIIMHCTBE TaKMX CIydaeB TEMATHKa MPOEKTOB HOCHUT
MEXIUCLIUIUIMHAPHBIM XapakTep, MOJTOMY IPU OPraHMU3alMM NPOEKTHOW Jes-
TEJILHOCTH CJIEyeT yYUTHIBATh YPOBEHb 3HAHWH OOYYAIOMIMXCS TI0 HECKOJIBKAM
y4eOHbIM quctuminHam [13].

Tabnuya 1
Sr1anbl paspaboTkmn UT-npoekTa C TOYKN 3PEeHUN AN3aiiH-MbILUIEHUS

Ucnonb3lyemsbie

dTan npoekTa

Llenb n cogepxxaHue OesaTeslbHOCTH

WHCTPYMEHTDI
n pe3ynbTaT AEeATeNIbHOCTHU

ImMnartus ConepexnBaHne aMOLMOHaNbHOMY COCTOSIHUIO KapTta amnatuu [14], meTon
opyroro yenoseka. MiccnenoBaHvie nonb3oBateneil,  BKIIOYEHHOMO HabnoaeHus
6ecena C HAMU, NOMbITKA MNOYYUTb CXOXMIA ONbIT «MokacuHbl» [15]
®dokycurposka BbloeneHne cambix BaxkHbIX Npobnem. Paspa- AHanNN3 CyLeCTBYIOLNX pe-

60TKa coaepxaTenbHOM GOPMYNINPOBKM TOUKN
3pEHM1S, HA OCHOBaHUM KOTOPOW MOXHO AeN-

cTBoBaTb. OCHOBHbIE BOMPOCHI: Kakyto npobne-
My NbITAEMCS PELLMTL? Ha KOro 3TO NOBAMAET?
KaKOBbI PA3JINYHbIE NMYTU PeELLEHS NPOBnembl?

LIEHWIA, aHANOrMYHbIX CUTya-
LW, NHCANTbI OT NMAEPOB
MHEHWI, aHann3 apTedakTos,
MHTEpBbIO [16], swot-aHann3
[17], natb «[Moyemy?» [18]

FeHepauusa ngen

"naBHOe Ha 3TOM aTane — cobpaTb NepeyeHsb Naei
Onsi peleHns cokycMpoBaHHOM Npo6nemMbl

13 npeabiayLiero wara. lNpm 3ToM He CTOUT KOH-
LIEHTPMPOBATLCS HA O4EBUOHbBIX PELLEHNSIX, TaK
KaK OHW MOTYT CHU3UTb BEPOSITHOCTb UHHOBA-
unin. Uaen, cdGopMrpoBaHHbIE HA AAHHOM 3Ta-
ne, He ABASIOTCA OKOHYaTENbHbIMU, U K MOMOJI-
HEHWIO cnncka naemn Bceraa MoXHO BEePHYThCS

MeTtopn pokanbHbIXx 06LEKTOB
[19; 20], Scamper [21]

MpoToTuUnupoBaHne

UTepaumoHHbIi npouecc. MaeHoe, 4ToObl Nosb-
30BaTeslb MOI MOY4YUTb CBOM OMbIT OT NPOTOTU-
na, «nourparb» C HUM, NMPOYYBCTBOBATb B Aei-
ctBumn. Cobupatotcsa HabnoaeHns B3auMmoaen-
CTBMS MNONb30BaTeNs C NPOTOTUNOM A5 Nocne-
noytoulein ero gopabotku [22]. OgHo 13 npasun
npoToTunuposaHus: «Co3pante 1 npotoTun 3a
1 MUHYTY 1 cTOMMOCTbIO B 1 pybnb. HemeaneH-
HO OTNPaBAANTECH B NOJIS TECTUPOBATHL €0 C NOJb-
3oBarensmu!»

BbicTpbii npoToTun [23], Jlero-
npoToTunuposaHue [9. C. 194],
cTopubopabl [24]

TecTtnpoBaHune

JTan ynyylleHns NpoToTUNOB 1 peLueHunin. Coep-
LLIEHCTBOBaHVE Mael 1 ToYeK 3peHns Ha Npobnemy

lMpoBepka peLleHni ¢ peanb-
HbIMW NMONL30BaTENSAMMN, IBPU-
cTnyeckas oueHka [9. C. 196]
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Table 1

Stages of IT project development from the point of view of design thinking

. —_— Tools used
Stage of the project Purpose and content of activities and results of activities
Empathy Empathy for the emotional state of another per- Empathy map [14], Mocca-
son. Researching users, talking to them, trying sins' method [15]
to get a similar experience
Focusing Highlighting the most important problems. De- Analysis of existing solutions,

veloping a meaningful viewpoint formulation against
which to act. Key questions: what problem are
we trying to solve? Who will be affected? What
are the different ways to solve the problem?

similar situations, insights from
opinion leaders, analysis of
artifacts, interviews [16], swot-
analysis [17], five “Why?”
method [18]

Generation of ideas

The main thing at this stage is to collect a list
of ideas for solving the focused problem from
the previous step. In this case, you should not
concentrate on obvious solutions, because
they can reduce the likelihood of innovation.
The ideas formed at this stage are not final,
and you can always return to replenishing

the list of ideas

Focal object method [19; 201,
Scamper [21]

Prototyping

Iterative process. The main thing is that the user
can get their experience from the prototype, “play”
with it, feel in action. Observations of user inter-

Rapid prototype [23], Lego
prototyping [9. P. 194],
storyboards [24]

action with the prototype are collected for its sub-
sequent refinement [22]. One of the prototyping
rules: “Create 1 prototype in 1 minute and cost
1 ruble. Head to the fields to test it with users im-
mediately!”

Verification of solutions with
real users, heuristic assess-
ment [9. P. 196]

Testing Stage of improvement of prototypes and solutions.

Improving ideas and points of view on the problem

['maBHBIA NPUHIUIT AW3aWH-MBIIUICHHS, 110 MHEHUIO CIEIUaIucToB Bbic-
1Iel MIKOJIBI YKOHOMHKH — «HEO0OXOAMMOCTh B3TJISIHYTh Ha MUp C MO3HMLHUU APY-
IUX JIIOJEH, OCO3HATh MX JKEJIaHWA, CTOSALIME NEepell HUMH 3aJa4d U MOHATh HUX
OTPEOHOCTH»?.

[IpencraBuM OcCHOBHBIC JTambl pa3paboTku UT-mpoekTa ¢ TOUKH 3pEHHS
IU3aliH-MBINUICHUS U NMPUBEAEM MX KPATKyH XapaKTepUCTHKY, pE3yJibTaTr Jes-
TETPHOCTH 00YYAIONINXCS U MCIIOIb3yeMble HHCTPYMEHTHI (Taour. 1).

3aKITIOYMTENIBHBIM ATAoOM B Tporecce pa3padoTku U T-mpoekra 10mKeH ObITh
9Tal 3aIuThl MpoekTa. Ha aTom mare getssM HE0OXOAMMO NpPEICTaBUTh, 3alllH-
TUThb CBOE PEILLIEHUE, NOACINUTHCS MOTYyYEHHBIM ONBITOM [25].

PesyabTaTsl u 06cyxnenue. [IpeacraBum onbIT pa3paboTKu U BbIOOpa Te-
Mbl UT-npoekra ywyammmucsa 10-11 kmaccos. g 3TOro paccMOTpuM peanusa-
LU0 MEePBBIX Tpex dTanoB 1 UT-nmpoekTos.

Ha nepBoM sTane npuMeHeHHs MeToja Au3aliH-MbIIUIeHUs (AMOarTus) o0y-
YarOIIMECs] 3HAKOMSTCS C MpeaMeTHON 00nacTeio. CTaBUM BMECTE C HUMH IIPO-
6nemHubIi Borpoc. Kak Ham cobpath unpopmaruio? Kakue HCTOUHUKH UCTIONIB30-
BaTh? Kakue BOmpoCh MOMOTYT HaM cOOpaTh HHPOPMALIUIO O MOIH30BATEIHCKOM

’Bemka (opMupyeT OUOIHMOTEKYy Jydmmx KekicoB 1o design thinking. URL:
https://www.hse.ru/news/community/206003831.html (zata o6pamenws: 08.12.2020).
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ombITe (MOoYeMy JIOAM COPTUPYIOT WIM HE COPTUPYIOT MYyCOp, YTO MOTHUBHUPYET
moae u T. 1m.)? OuyeHb BaXXHO JOCTUTHYTh OOIINEr0 MOHMMAaHHUS 3a7aud MEXIy
y4aCTHUKaMU KOMaHJIbI. J[J11 5TOr0 MCHONB3YIOTCS pa3TUYHbIE METO/IbI, BKIIIOYAs
METOJl MO3TOBOI0 IITypMa, charetting (MeTron ObICTpPOro MOHHMMAaHUS 3a/1ad Ipo-
exta) u T. 1. Cobupaem HHPOPMAIUIO U MOTPYyKaeMCs B TTOJIb30BATEIHCKUH OIIBIT.
PesynbraToM mepBoro sTama JOJDKHA CTaTh KOHKpETHas (OpPMYyNIHpOBKA IENH
npoekta. [Ipu 3ToM aenaeTcst akIeHT JTUYHOCTH MOJIb30BATENs, TO €CTh JJIsl KOTO
MBI JieflaeM, BKIII0YaeM MOAPOOHOE OMMCaHMe TOJIh30BATEINS, €r0 MPOOJIeM H To-
TpeOHOCTEl U BBISIBICHHBIX OTPaHUYEHUH.

Hanpumep, cymectByet npobiema HexBaTku BpeMeHu. U dale Bcero ee BbI-
3bIBACT HEJJOCTATOUYHASI COCPEIOTOUEHHOCTh. T0, UTO UenoBeK MOCTOSIHHO OTBJIEKa-
eTcsl, MeIIaeT eMy 3aKOHYMTh Hauyartoe. Hampumep, y o0ydaroniuxcst BbINOTHEHNE
JIOMaIIHel paboThl pacTArMBAETCs Ha BECh JIEHb, OCOOEHHO B MEPUOJ OrpaHHue-
Hui. [loaToOMy OBUTO IPUHATO PEIICHHE TTOMOYb IMKOJIBHUKAM C 3TOH MPOOJIEMOM.

Obyuatomyecs npencTaBuiu ceds B 3ToM oOpase, MPOBENU HCCIeI0BaHNUE
CBOMX OJJHOKJIACCHUKOB, 3HAKOMBIX, B€Jb BONPOCHI TalM-MEHEI)KMEHTa IIKOJb-
HHUKa aKTyaJIbHbI B HACTOSIIIIEE BPEMSI HE TOJBKO JJIsi CTApIIEH IIKOJIBI [26], HO U
Jutsl yueHukoB 1—4 kiaccos [27].

Ha BTopom sTane nmpuMmeHeHUs MeToAa MU3aitH-MbIIUICHUS ((OKYCHPOBKA)
COCTaBJIsieM MOPTPETHI Pa3HBIX MOJIb30BaTENeH (MM CTEHKXO0I/1epOB, B TEPMUHO-
JIOruM Au3aiiH-MblIuieHus). Hanpumep, nopTper Toro, KTo rpaMOTHO pacupene-
JSIET CBOE BpeMsl, U KTO HeT. Boinensem riaaBHoe. @opMynnpyeM KOHKPETHBIE 3a-
naun. Hampumep, MOXeT oka3aThCsi, UTO OOJIBIIMHCTBO JIIOJEH HE COCTABISIOT
IUIaH CBOETO JHsI, HE 3allMChIBAIOT 3a/layy, IOTOMY YTO HE 3HAIOT, HACKOJBKO 3TO
OyZeT MO3UTHBHO BJIMATH HA UX KM3Hb M MX caMouyBcTBUE. Torna, KOHKpeTHas
3amaya Oyzer, BO3MOXKHO, 3ByuaTh Tak: «Kak pacckaszarh JIOASIM O TOM, [TOYEMY
COCTaBJIATh PACIIHMCAHUE WU IUIAH CBOETO JHS — 3TO HY)KHO, ITOJIE3HO U IIPOCTO?.
CoOpanHyro HHPOPMAIHIO YIYCHUKH 00padaThIBAIOT M aHAIU3UPYIOT, YTOOBI BbI-
JIEJIUTH caMble BayKHbIE TPOOIJIEMBI.

Hcnonp3oBanue Ha 3Tane GoKycUpoBKU MeToza natu «llouemy?» mo3Bosis-
€T TOYHO c(HOpMYyITUPOBATh MPOOIEMBI, TIOCTPOUTH TUTIOTE3HI TIO TIOBOLY TTOBEPX-
HOCTHBIX 3a71a4 ¥ TIEPEHTH Ha OoJiee ryOOKHid YPOBEHb IIOHUMAHHUS TTPOOJIEMHOM
cuTyaluu. B 3ToM cilydae ucnosbp3yeTcs JUCT IS 3a1IUCH OTBETOB (PUCYHOK).

OCHOBHOM M caMblil TPYJIHBIN ATal JUIsl YYUTENSl U yYEHUKA — 3TO ATall Te-
Hepauuu uaed. 37ech HEOOXOAMMO MPUAYMaTh KOHKPETHBIE PpEHIeHMs CyIie-
CTBYyIOLIEH rpobsiemsl. [Ipu 3TOM BaskHO MPEIOKUTH KaK MOXKHO OOJIbIIe Uaeh U
He 00SThCS paccMaTpUBaTh COBCEM HETPUBHUAIbHBIE BAPHAHTBHI.

OO6yuatoniriecsi, ONUCHIBasi HOBBIE MI€U, YACTO CPABHUBAIOT UX C YXKe Cylle-
CTBYIOLIMM MPOAYKTOM, YCIYTOH MM OU3HECOM.

Hanpuwmep:

— 910 kak Tinder (mpwioxeHue I pOMAHTUYECKUX 3HAKOMCTB) JJIT 00-
MeHa 0/IeXK/I0H, KOTOpast O0JbIIe He HyXKHA.

— Oro kak Airbnb (oHnaiH-TuIOmAAKA A pa3MEILEeHHs], TOMCcKa U KpaTKo-
CPOYHOM apeH bl YaCTHOTO JKUJIbsSI TTO BCEMY MHUPY) VIS IOMAIITHUX KHUBOTHBIX [28].

s pukcanuu JaHHOTO ATara U JajdbHEd MpopabOTKe MIIeH ydalluMCs pe-
KOMEHJIyeTCsI BCE MPECTaBUTh B BUJIE CIEAyONIeH Tabmuiibl (Tadn. 2 u 3).
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3amaya: Ha BBINOJHEHHE JOMAIIHEH PabOThl YYEHHKH TPATAT MHOIO BPEMEHH, KOTOpOEe
MorJH ObI MpoBecTH OoJsiee AP PEKTUBHO.

Mouemy?
He MoryT cocpenoTouuThest Ha TIIaBHOM.

Mouemy?
OTBJIEKAIOTCS HA TO, YTOOBI MOCMOTPeTh posuku B TikTok, mpoBepuTh collMalibHbIC CETH,
HOBBIE MOCTHI B Instagram.

Mouemy?
JlomaniHioo paboTy aenats YTOMUTEIBHO U JIOJITO.

IMouemy?
BpeMsi BeIOMHEHN JOMAIIHEeH paboThl HUIUEM HE OrpaHHUYCHO.

IMoyemy?
He ymeroT rpaMoTHO MIIaHUPOBATH CBOE BPEMSL.

MpymMep nncTa ana 3anucu oTBETOB

Case: Pupils spend a lot of time doing homework that they could have spent more
effectively.

Why?
They cannot concentrate on the main thing.

Why?
Distracted by watching videos on TikTok, checking social networks, new posts on
Instagram.

Why?
Doing homework is tedious and long.

Why?
The time for doing homework is not limited by anything.

Why?
They do not know how to properly plan their time.

Sample sheet for recording answers
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Tabnuya 2
dopma aAng npeacTaBneHus uaeu NpoeKkTa
Uenb Upes
B yem uenb aTOro npoekra? M3noxmTe CBOIO MO B O4HOM NpensioxXeHnn
KoHTekcT YHuKanbHOCTb
Hasosute caepxusaioLime 1 BCno- HasoBuTe Tpn yHMKabHbIX acnekTa, OTAMYalioLWwmMX BaLly naeto
MoraTtesnbHble hakTopbl, KOTOPbIE OT Opyrmx
MOFYT MOBNSATb HA JOCTUXEHME
pesynbrata Tpe6GoeaHusa
YT0 HYXXHO, YTOObI aes oCcyLlecTBUIach?
Table 2
Form for submitting a project idea
Purpose Idea
What is the purpose of this project? State your idea in one sentence
Context Uniqueness
Write down the constraints and Write three unique aspects that distinguish your idea from others
supportive factors that can affect
the achievement of the result Requirements
What does it take to make the idea come true?
Tabnuua 3
Mpumep 3anonHeHUs cxembl NO peanusaunm naem «YmMHboii Pomodoro Timer»
Uenb Upes
B yem uenb aToro npoekra? Co3paTb YCTPOICTBO, KOTOPOE BYyAET BLINOSHATL DYHKLMIO Tail-
Mepa no cucteme Pomodoro
KoHTekcT YHUKanbHOCTb
OrpaHuyeHHbIN BIOLXET, PEXUM HazoBuTe Tpn yHMKaNbHbBIX aCNEKTa, OTANYAIOLLMX BaLLly UAE0 OT
camMmousonaumm opyrux.

YCTPOCTBO MOXET OblTb BCTPOEHO B MOACTABKY 4151 KapaHaallen
1 pydek, JelleBne aHanoros

Tpe6oBaHusa
Mnata Arduino, Habop AaTYNKOB, MUKPOCXEM, OUCNEN, maTepma-
nbl pna 3D-nevatn, 3D-npuHTep

Table 3
An example of filling out a scheme for implementing the idea of “Smart Pomodoro Timer”

Purpose Idea

What is the purpose of this project? Create a device that will act as a timer according to the Pomodoro
system

Context Uniqueness

Limited budget, self-isolation mode Write three unique aspects that distinguish your idea from others.
The device can be built into a holder for pencils and pens, cheaper
than analogues

Requirements
Arduino board, set of sensors, microcircuits, display, materials
for 3D printing, 3D printer

OpauM u3 HambOosee 3pPEKTUBHBIX METOJIOB IS TEHEPAUU UICH B 3TOM
clly4ae NSl IIKOJIbHUKOB SIBISIETCS MEeTOH (OKANbHBIX O0OBEKTOB, pa3pabOTaHHBIH
®. Kynue B 1920 r. OcHOBOI 1TaHHOTO METOAA SBJISAETCS MPUHLIUII COBMEIICHUS
¢bynkimii. Metoa gokaabHBIX 00bEKTOB, Kak dneMeHT TPU3-negaroruku, ucmomib-
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3yeTcsi Ha ypokax (u3uku [29], HA 3aHATUSX JNETCKUX KPYKKOB TEXHUYECKOTO
TBOPYECTBA, B IETCKUX TexHonapkax «Ksantopuym» [30].

BaxxHo BO BpeMs BBIIBM)KEHHS TUIIOTE3 M UACH ydalllUXCsl KOPPEKTHO Ja-
BaTh 0OpaTHYIO CBs3b. YacTo HAIl MO3T OOUTCS CyMacIIeIINX acCOLUAIUN U He-
BOJIBHO CAepXKUBaeT mojer Qantazuu. s TeX, y KOro UMEITCS MPOOJIEMBI C
MO00POM aCCOIMAIINM, €CITM YyBCTBYETCS HEKas HErOTOBHOCTH YYaIlIUXCS, CY-
IIECTBYIOT HACTOJILHBIC UT'PHI, TOMOTAIOIIKE B pa3pabOTKe U TeHEpalluU UeH.

B kadecTBe mpumepoB mpHUBEIEM HACTOJbHBIE UTphl «Vaes Ha MUIUTHOHY»
n3narenberBa «ManH, iBanoB u ®@epOep» u «CtapTan-KOHCTPYKTOP» U3AATENb-
cTBa «baH/1a yMHUKOBY.

B urpe «Mnes Ha MUJUTMOH» KOMaHJE UTPOKOB MPEJICTOUT OOBITPaTh OJUH
W3 TPOEKTOB, BBIIYMaHHBIX aBTOpaMH. Peann3anny mpoekTa MpeaCTOUT IIECTh
aranoB — «IlogroroBka», «Ilouck», «IIpencrasnenuey, «IIponykr», «IIponsson-
ctBo» U «I[Ipomo». Ha ciydaifHO BBIOpaHHBIX KapTOYKaX UTPOKAM 3aJal0TCs BO-
MPOCHl WJIM YKa3bIBAIOTCS ONpENEJICHHbIE OTpaHWYEHUs Ui MpoekTa. Tak, Ha-
IIpuMep, Ha OJHOM U3 Kaproudek srana «lIpoaykr» ykaszaHo nonarue «bpeHauHr:
B Hujeale Ball MPOAYKT AOJKEH IMPOYHO ACCOLUMUPOBATHCA C OMPENIETIECHHBIM
Ha3BaHMEM» WIIM Ha KapTOYKE dTama «IpOU3BOJICTBO» yKazaHo «Jlemorpaduue-
ckuil dakTop: nemorpaduueckrue U3MEHEHHUS W TPEHAbl BakKHBL. Bam HyXHO Ha-
YUYUTHCS aJanTUPOBATHCS». TeM caMbIM JaHHBIE yKa3aHHUS MOMOTAIOT UTPOKaM
MIPOWTH MO BCEMY LIMKIY CO3/IaHUS CBOCHM HJIEU-TIPOCKTA: OT MOJATOTOBKHU MPOU3-
BOJICTBA K MPOJABUKEHUIO MTPOIYKTA.

B wnrpe «Crapramn-KOHCTpYKTOp» KOMaHAaM HUIPOKOB MPEICTOUT CTE€HEpH-
poBaTh HOBBIE WIEH JUIsl OM3HEcCA, UCIONIb3Ys YK€ U3BECTHbIE TEXHOJIOTHH WU
MPOJIYKTHl HOBBIM CIIOCOOOM, B HOBOW CUTYallUW W JUIS PEHICHHS IPYTUX 3a/ad.
Meton (okanbHBIX OOBEKTOB, YK€ OMUCAHHBIA paHee NMPUMEHSAETCS B JAHHOM
urpe. Urpokam npenmaraercs 4eTbipe Tumna kapT «Cutyanus win npobiaemay (Ko-
TOPYIO TPEACTOUT peuuTh), «LleneBas aymutopus», «JlonmolHUTENbHBIE YCIIO-
Bus», «TexHomorusi» (KoTopas OyIeT MCHOIb30BaThCs B crapramne). B kauecTse
KapT kateropun «CHTyaIus Wik mpoosieMay MpeaiaraloTcsi Takue «CKyKay, «00-
HIEHUE C JIIOJABMUY, «MaJ0 MAPKOBOYHBIX MECT», «HEXBaTKa BpeMeHw». LleneBoit
ayJIMTOpUEH B UTpe BHIOPAHBI: JIFOOUTEIH TaHKETOB, KHOSPCIIOPTCMEHBI, Kypbhe-
pBI, POIUTENU AETEH M0 5 JneT U Ap. ABTOPBI UTPHI MPEIIararoT MCIOJIb30BaTh
CIIeIyIOIINe TEXHOJIOTUN: MOOMIIbHOE MpuiiokeHune, 3D-neyats U ckaHUpOBaHUE,
TOJIOCOBOM MOMOIIHUK, OnomeTpus u ap. s peanmsanuun UT-npoektoB s ae-
CATUKIIACCHUKOB B IIKOJIE Mbl 3aMEHWIM KapTbl Kareropuu «TexHomorum» Ha
CleNyIoIlIne: NaTYuK rasa, mynbT, nupodnektpuueckuil UK-natumk, XK-3kpan,
(dboTope3ucTop, AATUYUK TeMIlepaTyphl, TaKTOBas KHoOMKa W 1p. JlaHHas 3ameHa
MO3BOJIMJIA HAM HCTOJIB30BaTh YK€ UMEIOIIHECs HAaBBIKU paOOThl yUaluXxcs Mpo-
exta «T-kiacc B MOCKOBCKOM HIKOJIE» U «AKaJEMUYECKUM KJIACC B MOCKOBCKOM
mIkoJie» ¢ onnaH-cpenon Tinkercad — smynsitopom Arduino, Benb paboTa ¢ JaH-
HBIM NIPOrPaMMHBIM OOecrieueHHEeM yXKe 3apeKOMEH I0Baja ce0s KaK OAuH U3 3¢-
(DEeKTHBHBIX CIIOCOOOB BBIMTOJIHEHUS SKCIICPUMEHTOB 0 BUPTYAIBHOMY MOJICIH-
poBaHuUIO Ha 0a3e MUKpOKOHTposuiepa Arduino [31].

3akiouenue. B pabote MbI paccMOTpeNid HEKOTOPhIE CIIOCOOBI TEHEPAIIHI
une as UT-npoekToB oOydarommxcs. He Bcerma creHepupoBaHHBIC UACH JKU3-
HECIOoCOOHbI, HO Bcerjaa paboTa Mo MOMCKY Yero-To0 HOBOT'O Pa3BUBAET MBbIIILIE-
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HUe, BOOOpaXkeHHe, CiocoOCTBYET MPUHATHIO HOBOTO. Pa3BuTHe TBOpUYECKOro Mmo-
TEHIIMAJa yYaIluXcst OCOOCHHO LEHHO B CETOHSIIHIO 310Xy HU(POBU3ALIUH.

Jnist Toro, 4ToObI BHEAPUTH METOA TU3aHH-MBIIUIEHUS B COBMECTHYIO pabo-
Ty yuuTens u ydyeHnka Hag U T-npoekToM B IpakTHKY HEOOXOIMMO:

— pa3paboTtaTh cuCTeMY HOBBIIIEHHS KBUTU(PHKAIMK yuuTeNaeld B yactu (op-
MHPOBaHHS TPAKTUYECKUX HABBHIKOB HCIOJIB30BAaHUS WHCTPYMEHTOB IHM3aiiH-
MBILUIEHUS Ut 3((HEKTUBHOTO YIIPABIEHUS IIPOLIECCOM;

— pa3BUBATh TBOPYECKUI MOTEHINAN YUUTENIEH 1 00yJaIOMNXCs B YCIOBHAX
udpoBoit Tpanchopmanuu 00pa3oBaHUS;

— YYHTENSIM MCHOJIB30BaTh B CBOEH paboTe pasHOOOpa3ne MEeTOIOB HCClie-
JIOBaHUS;

— TIPUBJICKATh CIEIUATUCTOB M3 pa3HBIX o0JacTel (Iu3aitHepoB, pa3padboT-
YHKOB MIPOTPAMMHOT0 00ecreueH s, aHATUTUKOB JJAHHBIX U Ip.).
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AuHotauus. IIpoonema u yens. Ha ocHOBE aHAIIM3a OTEUECTBEHHOTO U 3apy0eiKHOTO
OIIBITA BBISIBJICHA HEOOXOIMMOCTh MCCIICIOBaHUS 1I€JeCO00Pa3sHOCTH U BO3MOXKHOCTH pasjie-
JICHUsI HHOCTPAHHbBIX CTY/CHTOB Ha PErHOHANIbHBIC KJIACTePhl Ul mocieayouei aupdepeH-
[HAIMA METOJIOB U y4eOHBIX MAaTEPHAIOB B PaMKaX Pa3BUTHsL MOIXOJ0B K HHPOPMATH3ALHH
TpaHCTPpaHUYHOTO oOpa3oBaHus. Takoe UcciIeOBaHKUEe JODKHO ObITh HAIIEJIEHO HA 000OCHOBA-
HHE aKTyaJbHOCTH, [TOUCK KPUTEPUEB U (DAKTOPOB perHOHAIbHOM MuddepeHunanuy npy moj-
FOTOBKE TPaHCIPAHUYHBIX CTYIEHTOB. Memoodonozus. TlpoBeneHa cepusi KOHCTATUPYHOUIUX
IKCIEPUMEHTOB CO CTYACHTAMH CIICIMATBHOCTH « DKOHOMHKa» u3 3ambum, Monronnu, Ka-
3axcTaHa, Y30eKHUCTaHa U IPYyTUX CTPaH, HAIPaBJICHHBIX Ha BBIIBICHUE PA3IHUUI B yIeOHOI
MOTHBAIMH, PePICKCHU U MPOYNX XaPAKTEPHUCTHK TPAHCTPAHHYHBIX OOyuarommxcs. [Ipen-
J0KEHa MOJIEINb TIOAX0/I0B K HH(POPMATH3AI[UH TPAHCTPAHUYHOTO 00pa30BaHMs, OMUPAIOIIAs-
csl Ha KiacTepHyro quddepenimanuto. Pesyismamsl. [Ipenioxkena cucteMa KiacTepoB, 000c-
HOBaHA 11eJIecO00Pa3HOCTh BBEICHHUS OMHMCAHHOIO KOMIUIEKCA KPHUTEPUEB U (haKTOPOB, MPO-
WUTIOCTPUPOBAHHOIO HA MPUMEPE BbIJEICHHS MPEABIAYIIEro OMbITa 00pa30BaHUs B KAYECTBE
OJTHOTO W3 3HAYMMBIX KPHUTEPUEB Ul KJIACTEPHON pernoHansHOM nuddepenmarim cryneH-
TOB. 3axaouenue. CTYCHTBI U3 PA3HBIX CTPaH MMEIOT Pa3IMYHYI0 MOTHBAIHIO, OIBIT H BOC-
npusitie “HGOPMAIUK, BO MHOTOM 3TOMY CIHOCOOCTBYET INKOJIbHOE oOpasoBanue. Heobxo-
MM TIOMCK OallaHca MEXIy COBMECTHBIM M JuddepeHIpoBaHHbEIM 00yUCHHEM TpaHCrpa-
HUYHBIX cTyJeHToB. KnactepHas muddepeHiuaiis TpaHCIPaHUYHBIX CTYJCHTOB 1IE1eC000-
pa3Ha JuIs MOCIeIYIOIIEro HCIOIb30BaHUS HHPOPMAIHOHHBIX TEXHOJIOI Ul B paMKax obecrie-
YCHUS BAPHATHBHOCTH METOJMYCCKUX CUCTEM OOYUCHHS OTACIBbHBIM TUCIUILUINHAM B BY3€.

KunioueBble cj10Ba: TpaHCTpaHHYHOE 00pa3oBaHue, MH(OpMATH3AIMS 00pa3oBaHUs, HH-
IVBHAyaI3anys 00pa3oBaHus, HHPOPMAIMOHHBIE TEXHOJIOTHH, pernoHaibHas quddeperu-
anus, KjacTep
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Abstract. Problem and goal. This article, based on the analysis of domestic and foreign
experience, reveals the need to study the feasibility and possibility of dividing foreign students
into regional clusters for the subsequent differentiation of methods and teaching materials
within the framework of the development of approaches to the informatization of cross-border
education. Methodology. A series of ascertaining experiments was carried out with students of
the specialty “Economics” from Zambia, Mongolia, Kazakhstan, Uzbekistan and other countries,
aimed at identifying differences in educational motivation, reflection and other characteristics
of cross-border students. A model of approaches to informatization of cross-border education
based on cluster differentiation is proposed. Results. A system of clusters was proposed, the expe-
diency of introducing the described complex of criteria and factors, illustrated by the example
of highlighting previous educational experience as one of the significant criteria for cluster
regional differentiation of students, was substantiated. Conclusion. Students from different coun-
tries have different motivation, experience and perception of information, in many respects this is
facilitated by school education. There is a need to find a balance between co-operative and
differentiated education of cross-border students. Cluster differentiation of cross-border students
is advisable for the subsequent use of information technologies in the framework of ensuring
the variability of methodological systems of teaching individual disciplines at a university.

Keywords: cross-border education, transnational education, individualization of edu-
cation, information technologies, regional differentiation, quality of education
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ITocranoBka mpo6JemMbl. CoBpeMeHHblE HH(OpPMAIMOHHBIE TEXHOJIOTUU
SIBJISIFOTCSL OCHOBOM JIJIs1 IMCTaHLIMOHHOTO 00pa30BaHUs, NPEAOCTABIISAIOT TN100aIb-
HBIM JJOCTYI K y4€OHBIM pecypcaM U BO3MOXKHOCTb BHEJPEHUS pa3IM4YHbIX 00pa-
30BaTeNbHBIX TeXHOOrui [1]. BaxHoe BiausHHE Ha pa3BUTHE NUCTAHIIMOHHBIX
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00pa3oBaTeNbHbBIX TEXHOJOTHI 0Ka3ajJ0 Hayalo BCEMUPHOTO KapaHTHHA U TOCJe-
JyIOIlle OTpaHUYUTENIbHbIE MepHI [2].

B cBs3u ¢ TeM, 4TO CTyAEHTHI BBIHYKICHBI OBLTH IMONyYaTh, O CYTH, JTH-
CTaHIIMOHHOE 00pa30BaHKE, MHOTHE U3 HUX 00y4allich B MHOCTPAHHBIX By3ax, (u-
3MYECKH HAaXOMsICh B CBOMX POJHBIX cTpaHaX. OMBIT pa3BUTHsI TaKOTO B3aHMMOJEH-
CTBMSI BIIOJJHE MOYKHO OTHOCUTH K OIIBITY COBEPIIEHCTBOBAHUS TaK Ha3bIBAEMOIO
Mpancepanuyno2o 0bpazoeanusi. B cOOTBETCTBUU C OIpPECICHUEM, MPEIOKEH-
ueiM FOHECKO, «mpancepanuunbivu c4utaroTcsi Bce BHABI IPOrpaMM BBICIIETO
o0Opa3oBaHus, KypcoB 0Oy4eHUs WM 00pa30BaTENIbHBIX YCIYyT, BKJIIOYAsl TUCTaH-
LIMOHHOE 00pa3oBaHKe, MPU OCYIIECTBIEHUN KOTOPBIX ydalllhecss HaXOIsATCs HE B
Tolf cTpaHe, rie PacrosoKeH By3, IPHCBANBAIOIIMI JUILTOMBL/KBATHDUKALII .

I[Tpr 5TOM HEOOXOAUMO YUHUTHIBATE, YTO MCCIIenOoBaHus U myomkarun A.K. Map-
koBoii [3], H.A. JIs3b [4], A.C. Momkuna [5], H.M. T'ony6esoii [6], JI.P. Banee-
BOil [7] B obnactu MoTuBanMK y4eOHOH AesTensHOCTH, (hopMupoBaHUsS 00pa3o-
BaTEJIbHON TPAEKTOPUU M aJanTallH CTYJIEHTOB (B TOM YHCIIEé MHOCTPAHHBIX K
o0yuyeHnio B Poccun) moquepKuBarOT pojib HAKOIUIEHHBIX CTYAEHTaMH PECYpPCOB
U XapaKTePUCTHK Ha ATarle MpebIayIero 00y4eHus B IIKOJIe, KOTOPOEe MPOHCXO-
JIAJIO B POJTHOW CTpaHE — OIBIT MPOSIBIICHUS MMO3HABATEIHHON MOTHUBALIUN U MHU-
LMATUBBI, OIBIT B3aUMOAEHMCTBUS C y4aCTHUKaMHU 0Opa30BaTEIbHOrO Ipolecca
(ceMbsi, yuuTensi, OJHOKIACCHUKH), BOBJICYEHHOCTh BO BHEYYECOHYIO IESTEIb-
HOCTbH (OJIMMIIMA/Ibl, TBOPYECKUE MEPOIIPUATHS U T. 1.). B To Bpems, kak obpazo-
BaTeJbHasi KOMIIETEHTHOCTh (POPMHUPYETCS] U pa3BUBAETCS B TEUEHUE BCEH KU3HU
YeJIOBeKa, €€ 0a30BbIe KOMIIOHEHTHI (OCHOBBI MPEACTABICHUN O MHpE, YueOHBIC
YMEHHMS U HaBbIKU, OTHOIIEHHE K 00pa30BaHUIO U MOHMMAaHUE CBOEH POJIU B HEM,
OTIBIT YIpPAaBIIEHUS YYEOHOW NEATEIbHOCTHIO U JP.) 3aKJIAJbIBAIOTCS MMEHHO Ha
JTarne MKOJIbHOTro o0yueHus [4].

TaxumM 06pa3zoM, crieruduka MKOIFHOTO 00pa30BaHus, 3aBHUCSAIIAs OT CTPAHBI
€ro IOJyYeHUs, OKa3blBAE€T CYIIECTBEHHOE BIIMSHHUE HA TO, KaKyl) MOTHBALUIO
MPOSIBJISIIOT Pa3HbIe CTYAEHTHI, M KaK MO-pa3HOMY OHH (OPMHPYIOT CBOM 00pa3o-
BaTeJIbHBIE TPACKTOPHH, 00y4asiCh B UHOCTPAaHHOM BY3e€.

OcHoBbIBasACh Ha paboTax B 0OJACTH TEXHOJOTUH M MENaroruKu TpaHCTpa-
HUYHOTro oOpa3zoBaHus poccuiickux aBTopoB (B.M. ®ununnos, B.B. I'punikys,
I'A. Kpacnoga, I'.®. Tkau, B.H. Yuctoxsanos, E.E. Pama) u 3apy0exxHbIix aBTO-
poB (Haitmxen Xunu, Buncent-JIankpuH), MOKHO yTBEP)KIaTh, YTO B OOJIBIINH-
CTBE CIIy4aeB COBPEMEHHOE TpaHCTpaHUYHOE OO0y4YeHUE CTYJEHTOB OCYIIECTBIIS-
eTCSl Oe3 yuema ux pecuoHaIbHulX 0cobenHocmell N 0€3 OTMOPhI Ha CTICUPUKY MX
npenplaymero oopazosanus [8—12].

CymectByer mpobiemMa 0OOCHOBaHMS II€7IECOO0pPa3HOCTH M TIOMCKA OITH-
MaJIbHBIX TyTeH pernoHanbHoN nuddepeHranuy TPaHCTPAHUYHBIX CTYAEHTOB, pe-
[IEHHE KOTOPOH MOKET OBITh JOCTUTHYTO 3a CYET HCIOJIb30BAaHHS COBPEMEHHBIX
nH(popMamoHHbIX TexHonorui [13; 14]. C omHO#N CTOpOHBI, OYEBUIHBI SBHBIE Tpe-
MMYILECTBA OTHOBPEMEHHOT'O M COBMECTHOTO O0YUEHHS CTY/ICHTOB M3 Pa3HBIX CTPaH
B €IMHBIX TPYINIAX, C IPYroil CTOPOHBI, yKa3aHHbIE BHIIIE (JAaKTOPBI H MHOTHE JIPY-
r've MPUYMHBI CBUAETEIBCTBYIOT O TOM, YTO METO/bI, yueOHbIE 3a/1aul U 3aJlaHus,

I UNESCO, 2009. Institute of Statistics, UIS database. URL: http://www.uis.unesco.org/ev.php
(accessed: 02.03.2021).
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a TaKKe JPyrue KOMIOHEHTHI TPAAUIIMOHHBIX METOANYECKUX CUCTEM OOyYeHHS MO-
T'YT BapbUPOBATHCS C YUETOM OIbITA PEIBIAYIEr0 00pa3oBaHMs CTYIECHTOB, UX pe-
THMOHAIBHBIX M JIPYTHX XapaKTepHbIX ocoOeHHocTel. HeoOxoaumbl McciienoBaHus
aKTYyaJTbHOCTH, ()aKTOPOB KPUTEPUEB U MyTeH pernoHaIbHON M depeHIaIiy TpaHc-
TPaHUYHBIX OOYYAFOLUXCS VIS TTOCIIEAYIOMIETO MPUMEHEHHS CIIeINA3UPOBAHHBIX
MH()OPMALMOHHBIX TEXHOJIOTHI B TPAHCTPAaHUIHOM O0pa30BaHUH.

Metoabl ucciaenopanusa. OIHO U3 TaKUX HCCIEIOBAHUN OMMCHIBAETCS B
HacTosel crtatbe. OHO ObLIO HayeneHo HA 0OOCHOBAHME AKTYaJIbHOCTH, OUCK
KpuTepUeB U (PaKTOPOB Ui pa3AeNeHUs] CTYyA€HTOB, 00y4alOIKXCsl HAa TpaHCTpa-
HUYHONH OCHOBE, Ha KJIacTepbl, Jomyckaroume auddepeHanuo MeToI0B U
CpelncTB OOyueHHUsI Ha OCHOBE MPUMEHEHHs] COBPEMEHHBIX WH(OPMALMOHHBIX U
TEJIEKOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

OCHOBHBIMU 3a0auamu TPOBOAUMOTO UCCIIETOBAHHUS SIBISIOTCS:

— QHAJIU3 PA3IUYHBIX PH3HAKOB PACIIpe/IeNIeHUsI 00yYarOIIMXCs 110 KiacTepam;

— BBISIBIICHHE BO3MOXKHBIX KPUTEPUEB U (PAKTOPOB, 3HAYMMBIX IJIs KIacTep-
HOW pervoHanbHON AuddepeHnnanun 00yIarImuXcs B paMKaX CHCTEMbI TPaHC-
IpaHUYHOTrO 00pa30BaHUS;

— pa3paboTKa aJropuTMa pachpenesieHrs 00yJYaromuXcsi B COOTBETCTBUU C
YTOYHCHHBIMHU KPUTEPUSIMHU U (PaKTOpaMHU.

st onricaHus U M3ydeHus nenecoodpazHoctu auddepeHnnanuu o0yaeHust
CTYIEHTOB OblLIa co3[laHa MOJIeJb, ONHKCHIBAIONIAsl MOIXOAbl K HCIOJIb30BAaHUIO
MH(OPMALIMOHHBIX TEXHOJOTUH B TpaHCIpaHWYHOM oOpa3zoBaHuu. B ee ocHoBe
JISKUT UCTIONB30BaHUE MU(PPOBBIX CPEICTB, AuddepeHIIupoBaHHOE 00YUEeHHE 1O
TUCIUILTMHAM, a TAK)Ke YUeT pErHOHANbHON cieliuUKU CTyAeHTOB (puc. 1).

B xozne onucbiBaeMoro B cTathe UCCIEIOBAHUS AE€TAIHLHO paccMaTpUBAETCA
YacTh MOJIENH, OTpaxaromas «PernoHaibHy0 crienupuKy CTyJIECHTOB B CHCTEME
TPaHCTPAaHUYHOTO 00Pa30BaAHMSD.

Bb11 poBeieH KOHCTATUPYIOIINIA SKCIIEPUMEHT B IBYX IPYIIIaxX CTYACHTOB 1-ro
1 3-ro KypcoB, 00y4aroIIMXcs [0 HaIllpaBJIeHUIO0 « JKOHOMUKa». B Xxoze skcneprmMeHTa
OCYIIIECTBIISUIOCH OOOCHOBaHHE IETIECO00PA3HOCTH Yy4YeTa HAIMOHAIBHO-PETHOHAIh-
HBIX 0COOCHHOCTEN TPAHCTPAHUYHBIX CTYJICHTOB NIPH Pa3BUTHN METOANIECKUX CUCTEM
oOyuenusi. TemaTrka 3aHsITHI ObLTa CBsSI3aHA C MOTHBAIIMEH U OTLIATOM TPy/Ia.

[To uToram npoBelEeHHBIX MPAKTUYECKUX 3aHITUN CTyIEHTaM ObLIO Mpe-
JIOKEHO aHKETUPOBAHUE JJISi OCMBICIECHUS JUYHONM MOTHBAIMU K OOYYEHHIO B
yHHUBEpcUTeTe. BUABI U YPOBHU MOTHBAIMH SIBJSIFOTCS 3HAYUMBIMU KPUTEPHUSIMHU
JUISL pacTipeiefieHus] CTYICHTOB B paMKax KJIAaCTEPHON pernoHanbHOU nuddepen-
nuanuu. O0yyaroniyecst B aHKeTe MOTJIM yKa3bIBaTh HECKOJIBKO BaApUAHTOB OTBE-
ToB. A.K. MapkoBa B cBoeii paboTe BBIJIENAET JBE IPYIIBI MOTUBOB yUEHHS: TO-
3HaBaTEJIbHBIE MOTUBBI U collMaIbHble MOTUBHI [3]. Ilpu cocTaBieHHUH BOMPOCOB
aHKETHl IPUOPUTET OTIABAJICS BapHAaHTaM OTBETOB, KOTOPHIE MOXHO OBUIO ObI
OTHECTH K OJTHOMY M3 YKa3aHHBIX THUTIOB.

Pe3yabTarsl M o0cyxaenue. IlepBoiii Bonpoc ankeTsl «[{ns yero Bam
BbICIIee 00pa3oBaHUE?» ONpeeNsseT UCXOAHYI0 MOTHBAIMIO K MOCTYIUIEHHIO B
YHUBEPCUTET U TO3BOJISIET ONPEAETUTh TUM MOTpeOHOCTH oOydaromumxcs. Mtoru
AQHKETUPOBAHHUS CBUJIETEIICTBYET O HEKOTOPOM Pa3IMYMK CTYACHTOB U3 Pa3HbIX
CTpaH IO COOTBETCTBYIOIIEMY KPHUTEPHUIO, YTO MOXKET U JTOJKHO OBITH YUYTEHO B
X0JIe X AalbHeuIero ooydenus (puc. 2).
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[ns 4ero BaMm Bobiclee obpasoBaHWe?/Why do you need higher education?

CouwnanbHas MoTuBauma/Social motivation @MMo3HaBaTensHan motusauua/Cognitive motivation

TypKMeHNCTaH

Turkmenistan

Kuprusus
Kyrgyzstan

Mowronus
Mongolia

¥3bekucran
Uzbekistan

MpaxpaHcTBO/Nationality

3ambun
Zambia

KazaxcraH
Kazakhstan

Ed

20% 40% 60% 80% 100%
CoumanesHas MoTUBaLKMs/Social motivation ¥ MNo3HaBaTensHas MOTUBALMS/Cognitive motivation

=]
R

Puc. 2. Pe3ynbTaTbl aHKETUPOBAHWUSA MO ONPeaeneHnio NCXoaHOoM MOTUBaLMMN
CTYAEHTOB 13 Pa3HbIX CTPaH K NOCTYMAEHNIO B BY3
Figure 2. Results of the questionnaire to determine the initial motivation
of students from different countries to enter the university

® CoumanbHaa moTtusauwma/Social motivation @MosHasTaenbHaa motueauma/Cognitive motivation

TypKMeHucTaH
Turkmenistan

Y3bekucraH
Uzbekistan

Mowroaua
Mongolia

3ambua
Zambia

MpaxxaaHcTBO/Nationality

KazaxcraH
Kazakhstan

Kupruzua
Kyrgyzstan

=

% 20% 40% 60% 80% 100%

CouwmanbHas MoTUBaUWMs/Social motivation U MNo3HaBTaenbHas MOTUBaLMSA/Cognitive motivation

Puc. 3. Pe3ynbTathl aHKETMPOBaHWS NO ONpeaeneHmto NpUopuTETOB CTYAEHTOB N3 Pa3HbIX CTPaH,
3HA4YNMbIX A9 MOTUBaLUMKN K NOJTYyHEHUIO 06paSOBaHVIFI
Figure 3. Results of the questionnaire survey to determine the priorities of students from different countries
that are significant for motivating them to get an education
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Kpowme 3TOro, B pamkax sKCIEpUMEHTAIbHONW YaCTU UCCIEN0BAaHUS CTYACH-
TaM 3a/1aBaJIUCh BOIIPOCHI O TOM, KaK UX MOTHUBHPYIOT OTMETKH, YTO OHU LICHSAT B
yuebe, ¥ Ha 4YTO, 0 UX MHEHUIO, BIUseT oOyueHue B yHuBepcutere. Tak ke um
ObUIM JaHbl OTKPBITHIE TOJISI AHKETHI C MPEUIOKEHUSIMH ONKMCATh CBOM YYBCTBA
U BBICKA3aTb MHEHHE OTHOCHTEIBHO KIIFOUYEBBIX MOMEHTOB MOTHBALMM, a TaKXKe
chopMyIHPOBATH TOXKETAHHSI 00 U3MEHEHHSX B MOIX0AAX K HX O0YUYECHHUIO.

OTBeThl cTyIeHTOB Ha Bompoc «Urto uia Bac Hanbonee BaxxHO B mpoliecce
o0OydeHus?» MO3BOJWIN KOHCTaTUPOBAaTh pa3Hble AKIEHTHl M MOTUBALUIO IS
CTYACHTOB U3 Pa3HBIX CTPaH, YTO TAK)KE CBUIECTEILCTBYET O HEOOXOIUMOCTH HUC-
MOJIb30BAHUS PA3IMYHBIX IPHUEMOB IS MOTHBALIMM Pa3HBIX TPaHCTPAHUYHBIX
CTYACHTOB, IPEJCTABIISAIOIINX pa3Hble CTPaHbl UM PETUOHBI Mupa (puc. 3).

BrlmeykasaHHble pe3ynbTaThl HCCIIEIOBAaHUM, IPOBEACHHBIX POCCUNCKUMHA U
3apyOeXHbIMU Y4YE€HBIMHU, UTOTH KOHCTATUPYIOIIEr0 SKCIEPUMEHTA, OCYIIECTBIICH-
HOTO B XOJI€ ONKCHIBAEMOr0 HCCJEOBAHMUS, a TAKKe Psijl IPYTUX SKCIIEPUMEHTOB
CBUJICTEJILCTBYIOT O TOM, UTO 3aJayda pa3JelIeHUs] TPAHCTPAHUYHBIX CTYJEHTOB Ha
KJIacTephl B 3aBUCUMOCTH OT PETMOHOB MHUpA SABJISIETCS aKTyallbHOW. BapbrupoBanue
OTAEJbHBIX KOMIIOHEHTOB METOAWYECKUX CHUCTEM OOyuYeHMs TaKuUX CTYJEHTOB C
Y4€TOM NOJOOHBIX PETMOHAIBHBIX KIACTEPOB SIBISETCS OOOCHOBAHHBIM U IIE€JIECO-
00pa3HbIM. DTO TOBOPUT 00 aKTyaJbHOCTH 3a/laud OIpPEIETIeHUs KIacTepoB, Kpu-
TEpUEB W IMApaMeTPOB, HEOOXOAMMBIX Ui COOTBETCTBYIOIIEH an(epeHnmanm
cryzneHToB. KpoMe mpodero, Takue KpUTepHu U MapaMeTpsl OyayT BOCTpeOOBaHbI
Tt 9PPEKTUBHON HHDOPMATH3AIMH TPAHCTPAHHIHOTO 00pa30BaHMSL.

Onwupasice Ha MHOTOJIETHUHM YCHEIIHBIH OombIT paboTsl Poccuiickoro yHu-
BepcUTeTa ApPY>KObl HAPOJOB C MHOCTPAHHBIMU CTYJEHTaMHM, 33 OCHOBY JJISl TIPO-
BEJICHMSI TIEPBOOYEPEIHBIX MCCIEN0BAHUN (C BOZMOXKHOM MOCIENYIOIIEH KOPpEeK-
TUPOBKOM) ObLIH BbIeneHb! 10 perrnoHanbHbIX KiaactepoB: Kuraii (Bkitouas Taii-
BaHb, ['oHKOHT, Makao), KOro-Bocrounas Aszus, Asus, Adpuka, brmxHuil 1
Cpennuit Boctok, CeBepnas Amepuka, Jlatunckass Amepuka, CHI', EBpona, AB-
crpanus u Hosas 3enanaus. Kpome storo, 060co01eHHy0 Ki1accupuKauo MakK-
popernoHoB npearaer Opranuzanusi 00beAMHEHHBIX HAITUH.

HccnenoBanre Ha HACTOALLEM JTale€ IMPOBOAMTCA A TpaHCTPaHUYHBIX
cTyneHToB u3 10 cTpan — mpeacTaBuTeNeH 5 pa3IMIHBIX KI1acTepoB (TabiuIa).

KnacTtepHasa auddpepeHumnauusa TpaHCrpaHMYHbIX CTYAEHTOB, y4aCTBYIOLLUX B UCCNIEA0BaHUUN

CrtpaHa PervioH Makpopervod OOH KnacTtep
Kntan BocTo4yHas A3us A3ns Kntan
AdraHucrtaH lOxHasa Azna A3nsa BnnxHnin n CpeagHuin Boctok
BbeTHam lOro-BocTtouHasa A3us A3ua lOro-BocTtouHas A3us
NpaH lOro-3anagHasn Asns Azunsa BnnxHnin n CpegHnin Boctok
Cupus 3anagHasa A3ns Azunga BnnxHnin n CpeagHuin Boctok
BT G uiaionim nonyoorpos Asu Abpnca Abpnca
JlnBaH BnnxHnin BocTtok A3usa BnvxHnin n CpeagHnin Boctok
MoHronus BocTtoyHas Asns A3ng A3ns
IOAP OxHas Adpuka Adpuka Adpuka
Nuona IOxHasa Asunsa A3na A3nsa
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Cluster differentiation of cross-border students participating in the study

Country Region UN macro-region Cluster
China East Asia Asia China
Afghanistan South Asia Asia Near and Middle East
Vietnam Southeast Asia Asia Southeast Asia
Iran Southwest Asia Near and Middle East
Syria Western Asia Asia Near and Middle East
Egypt North Africa / Sinai Asia Africa Africa
Lebanon Middle East Asia Near and Middle East
Mongolia East Asia Asia Asia
South Africa South Africa Africa Africa
India South Asia Asia Asia

OnbIT 00y4YeHHsT MHOCTPAHHBIX W TPAHCTPAHWYHBIX CTYACHTOB, a TaKKe
AHAJIN3 JIMTCPATYPhI U PE3YJIbTATOB IMMPOBCACHHBIX SKCIICPUMCHTOB IMO3BOJIACT BbI-
JIeTTUTh TIePBOHAYAIBHBIN HA0OP KpUTEPUEB U (PAKTOPOB IS yUeTa perHOHATbHON
cneun(uku cryaeHToB. Takoit HabOp sBISETCA KIIOUEBBIM MHCTPYMEHTOM IPH
(hbopMHUPOBAHUH OCHOBBI IS KJIACTEPHOW pernoHaabHON nuddepeHnuanim u mo-
creayrouiei HHPOpMaTU3aui TPAaHCTPAaHUYHOTO 00pa3oBaHus (puc. 4).

Kputepun n oaktopbl AN ydeTa permoHansHom cneundukn CTtyaeHToB /
Criteria and factors for taking into account the regional specifics of students

Tpaauumum / Cultural and
Religious Traditions

; 1
| 1
| 1
| 1
: :
| | i
| 1
| Bnapexue s3bikom / MoTuBbI nonyyexus Tekywas ycnesaemocTb / H
| Language skills obpasosaHus / Motives Current academic |
H for getting an education performance .
|
1 Oco6eHHOCTH NpeablayLLero CB#3b C By3amu B CTpaHe i
i onbiTa 06pa3osanus / Features Wcropueckme acnekTu! / oﬁyy:aeuuﬁ / ’ i
" of previous educational alisioricaliasnects Communication with i
H :
: experience universities in the country i
i of study :
' PervoHanbHas akoHoMuKa / !
| Regional economy KynbTypHble 1 penurnoaHble !
1
| 1
\ 1
| I

Puc. 4. Kputepun n paktopbl ons knactepHon anddepeHumaumm
1 MHOOPMATUIaLMM TPAHCTPAHNYHOIrO 0B6Y4YEeHUs CTYAEHTOB B By3e
Figure 4. Criteria and factors for cluster differentiation
and informatization of cross-border education of students at a university

OO0bembl HacTOsIIEH CTaTbU HE TO3BOJISIFOT MPUBECTU MOJIPOOHOE ONMUCAHNE
MOCIEYIOMIEH TpaJauil KayKI0TO U3 YKa3aHHBIX Ha pUCYHKE (aktopos. [Ipu sTom
B CWJIy HpeAbLAYIIEro U3JI0KEHHsI B KauyecTBEe MpHUMepa ocoOblii MHTEpec Mpej-
cTaBisieT kputepuit «OCOOEHHOCTH MPEBIAYIIEro OMbITa 00pa30BAHMU.

Jlnis BBISBJIIEHUS! COOTBETCTBYIOIMX OCOOCHHOCTEH TPaHCIPaHUYHBIX CTY-
JICHTOB OBLT MPOBEJICH CPAaBHUTEIBHBIN aHAJIN3 CUCTEM IIKOJIHLHOTO 00pa3oBaHus,
[0 UTOraM KOTOPOTo ObUIM BBIAEICHBI HUXKECIEIYIOIUe BaXKHbIE (HAKTOPBI AJIS
OIpeIeTICHNs TO{0OHOT0 3HAYMMOTO OIIBITA.

IIpogunvnocms obyuenus. B psane crpan npoduiabHoe 00ydeHUe sBISIETCS
00s13aTeNbHON YacThIO CTapIIel IIKOJIBI, HO MOXKET BapbUPOBATHCS MO TUTEIb-
HOCTHU U COZIep>KaHUIO (T'yMaHUTapHbBIE KJIACChl, TEXHUYECKue, oduue). B apyrux
CTpaHax — MPOQMIBHBIX KJIACCOB HET, OCYMIECTBISIETCS 00IIast MOATOTOBKA K BBI-
IIyCKHBIM 3K3aMEHaM.
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Konuuecmeo u cnocob ¢opmuposanus kiraccos. Criocod GpopMupoBaHUs
MOJKET BJIMATH HA CIIOCOOHOCTH M CKOPOCTH aJaNTallid 00YyJaroIerocs K CTyACH-
YECKOU KU3HU U B3aUMOJECUCTBUIO B KOJUIEKTUBE. KomndecTBo J1eT, mpoBeIeHHBIX
B IIKOJIE, CMEHA KJIACCOB M KOJMYECTBO YEJIOBEK B IPYyIMIe MOTYT OKa3aTh BIIMs-
HUE HA KOMMYHUKAIIMOHHBIE CTIOCOOHOCTH TPaHCTPAHUYHBIX CTYICHTOB.

Cucmema oyenxku u momueayus. IToMmuMo paznuyuili B 1IKajae OLUEHOK Cy-
LIECTBYET pa3HULIA B CAaMOIl CUCTeMe OIIEHMBAHMSI U, KaK CJIEJCTBHE, MOTHUBALIUU.
Hampumep, B Cupuu OTCYTCTBYIOT JOMAIIHHAE 33JIaHUSI, HO €CTh €XKEMECIIHOE
TECTHUpOBaHUE. B psame eBpomeicKux M JpYrux 3amagHbIX CTpaH HE MPUHATO
orjiamarh OIeHKY ydamierocs, B UHauu GaMuiany U MMeHa OTIMYHUKOB y4eObl
MyOJUKYIOT B MECTHOM ra3eTe, UX CIHCKU Pa3BEIINBAIOT B JIFOJHBIX MECTax, aHa-
JIOTUYHO TOMY, KaK 3TO JAENAETCs C PEKIaMHBIMU OOBSBICHHUSIMH.

Hcnons3oBanre MHGOPMAITMOHHBIX TEXHOJOTUH I auddepeHnmnpoBaH-
HOM TIOJTOTOBKH OOYYAOIINXCSI B CUCTEME TPAHCTPAHUYHOTO 0Opa3oBaHUS I03-
BOJISIET B paMKaX €IUHBIX IeJIel U CoIep KaHus O0yUeHHS IPU peann3aliii MEeTo-
JTUYECKUX CHUCTEM OO0Yy4YeHUS OTAEIbHBIM AUCLUUILIMHAM aJpEeCcHO MPUMEHSTh pa3-
JIUYHBIC DJIEMEHTHI, METO/IBI, 3aJaUd U 3aJaHMs, a TAK)KE CPEACTBA OOyUCHUS IS
CTYJEHTOB, OTHOCUMBIX K Pa3JIMYHBIM PETUOHAIBHBIM KJIACTEPAM.

B pamkax mocTpoeHusi COOTBETCTBYIOIIUX alrOPUTMOB AuddepeHuanumn
ocoboe MecTo OyIayT 3aHUMATh (POPMbI KOHTPOJIS, 3a/1a4H, paOOTHI IO WHIUBHTY-
aNbHBIM TJIaHaM, pedIeKCHs U YUeT pa3HbIX (OpM pedIIeKCHH.

HeobxomuMocTs ncmosib3oBanus peduieKCHu U ee pa3HbIX (opM Oblia HEeO-
HOKPATHO TTOJITBEPIKICHA TIeIaroraMy U yUYeHBIMHU B XOJI¢ M3YUCHUHN BIIMSIHUS OTIbI-
Ta MpeapIayIIero oopasoBanus Ha (GOpMUpPOBaHKE AalbHEHIe 0Opa3oBaTenbHON
Tpaektopur. OO0 3TOM YaCTUYHO FOBOPUT U PaHEE OMUCAHHBIN HKCIIEPUMEHT.

B xome apyroro aHKETHpPOBAHUS TPAHCTPAHUYHBIM CTYACHTAM OBLIU Mpe-
JI0’KEHBI BOMIPOCHI O BIUSHUU OIICHOK Ha UX MOTHBAIIHIO (PHC. 5).

100%
| I I I I I I
0%

Typkmenuctan  Y36ekucraH MoHroana Kvpruzua KazaxctaH 3ambua
Turkmenistan  Uzbekistan Mongolia Kyrgyzstan Kazakhstan Zambia

BapuanTbl otBeToB/Answer options
@ VeHs 370 paccTpamBaeT 1 NOHMKAET MOKO CAMOOLEHKY
It upsets me and lowers my self-esteem
[ ) MHe anko NOTPA4YeHHOro BpemeHu
I feel sorry for the time spent
® MoTuBMpyeT yunTbCA 6oNbILE W NydLe
Motivates me to learn more and better
® Hukak He BmAeT
It doesn’t affect in any way
® papyer mena
Makes me happier

@
8

MoTHBHPYET MEHA NPUNOKMTL GoblLIe yCuMit
B C/lelytoLmii pas
Motivates me to put in more effort next time

PesynbraTbl/Results

IS
&

3

TpaxgaHcTBO/Nationality

Puc. 5. Pe3ynbtathl aHKETMPOBAHWS MO ONPELENEHMIO BIMSIHUS OLEHOK HA MOTUBALMIO K 0OyYeHMI0
CTYOEHTOB 13 Pa3HbIX CTPaH
Figure 5. Results of the questionnaire to determine the impact of assessments on the motivation for learning
of students from different countries
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[TprMedaTenbHO, YTO MHEHHE ONPOLIEHHBIX 00 OLIEHKax ObLIM MPOTHBOpE-
YUBBIMH M CYIIECTBEHHO 3aBHCEIM OT KJIAacTepa WIM CTPaHbl. DTO SBISETCSA J0-
MOJTHUTEIBHBIM J0Ka3aTeIbCTBOM aKTYaJbHOCTH KJIACTEPHBIA nu(depeHnanum
Ha OCHOBE 0COOOro MCIOJIb30BaHUs MH(OPMAIIMOHHBIX TEXHOJIOTUH B TpaHCTpa-
HUYHOM OOpa30BaHUH.

Ha Bompoc o ToM, Kak BIUSIET XOpollasi OTMETKA 3a 3a/laHie, OTBETHI pa3zie-
ek Mexay «Pagyer meHs» u « MOTUBUpPYET yUUThbCs OOJbIIE W JTydIlle, YTo-
Obl HOdy4aTh emie OoJbllle XOPOIIMX OTMETOK». IIpu 3ToM aHkera conepxaina
TPeTUil BO3MOXKHBIM BapuaHT 0TBeTa — «MHE BCe paBHO», KOTOPbIM HUKTO HE BbI-
Opayt HeCMOTpS Ha TO, YTO B BOTIPOCE O HU3KUX OIEHKAX CTYICHTHI BHIOMpAIIN Ba-
puaHT «OLEHKHU — HE TJIABHOE B )KU3HM.

Pe3ynbraThl 3TOM 4YacTM KOHCTATHUPYIOIIETO SKCHEPUMEHTa JO0Ka3bIBAIoT,
YTO CTYJIEHTHI U3 Pa3HbIX CTPAaH BBIOMPAIM Pa3HblEe BAPHAHTHI OTBETOB, YTO CBU-
JIETEIbCTBYET O PAa3HOM BOCHPUSATHH pe(IeKCHU U Pa3HOM OTHOLIEHWH K MOTHU-
BaIlUM 4Yepe3 OICHKH, YTO CIEeAyeT YUYUTHIBATh NMPHU PA3BUTHH MPOrpamMM HH)OP-
MaTH3alMK TPAHCTPAHUYHOTO 00pa30BaHMUS.

3akmouyenue. [IpuMeHeHne COBpEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUN
CIOCOOHO BHECTH CYIIECTBEHHBIN BKJIAa/ B pa3BUTHE TPAHCTPAHUYHOTO 00pa3oBa-
Hus. OYEeBHIHO, YTO OMOpPa HAa TAKUE TEXHOJIOTUU MOXKET JaTh JUIsl CUCTEMBI 00-
pa3oBaHusA TO, YTO HE M0 CUJIaM MEJarory — 4ejoBeKy, OJHOBPEMEHHO paboTaro-
1ieMy ¢ OOJIBIIMM KOJIMYECTBOM CTYAEHTOB, YTO MpHOOpeTaeT 0coObli CMBICT B
YCIIOBUSIX MacCOBOT'O JUCTAHIIMOHHOTO 00yuyeHus. C yueToM HeoOXO0JUMOCTH I0-
HCKa ONTUMAJIBHOTO OajlaHca MeXIy MOTPEOHOCTHIO B €TUHOM COBMECTHOM 00Y-
YEHUU CTYJCHTOB U3 Pa3HBIX CTPaH, YTO BAKHO JJIS UX COLMANU3AINH, U3YUCHUS
A3bIKa, MIPUOOIIEHNS K KyJIbType TOH CTpaHbl, B KOTOPOW OHU OOyd4aroTcs, U He-
OJTHOKPAaTHO 00OCHOBAaHHOW 3()()eKTUBHOCTHIO 00yueHHs Ha AudQepeHInpoBaH-
HBIA OCHOBE, COOTBETCTBYIOIIEE HCIIOJIB30BaHHE MH()OPMAIIMOHHBIX TEXHOJIOTHUN
ABJIsIETCS] 00OCHOBAHHBIM U onpaBAaHHbIM. CoBpeMeHHbIE HH(POPMAIIIOHHbIE TEX-
HOJIOTHH TIO3BOJISIFOT JITOPHUTMU3HUPOBATH (IIPOEKTHPOBATH, IUTAHUPOBATH, PEaH-
30BbIBAaTh) OOyUYEHHE CTYJEHTOB U3 Pa3IMUYHBIX KJIACTEPOB C YYETOM HUX IpEJbl-
JYIIETO OTbITa 00y4eHHs, 0COOEHHOCTEH MOTHUBAIIMH U pedICKCHH.

OmnucaHHbIe B UCCIIEIOBAHUM PE3YJIbTAaThl aHATUTUYECKOW M HKCIEPUMEH-
TaJIbHOW JEATENbHOCTU CBHIETEILCTBYIOT O HEOOXOAMMOCTH M LeJIeco00pa3Ho-
CTH KJIACTEPHBIN MuQepeHIranuy TPaHCTPAaHNYHBIX CTYIEHTOB JJIsl TTOCIIEYO-
LIEr0 MCIHOJb30BaHUA MH(OPMAIMOHHBIX M TEJIEKOMMYHHUKALMOHHBIX TEXHOJIO-
T'Hii B paMKax 00ecreyeHnsl BAPHATUBHOCTH METOAMYECKUX CUCTEM OOYyYEHUS OT-
JeJIbHBIM IUCIUIIITNHAM.

[IpennoxxeHHBIN B X0A€ UCCIETOBaHUS HA0Op (PaKTOPOB U KPUTEPUEB, pa3-
BUTHS KOTOPOTO OyZET MPOJIODKEHO, MOKET PACCMAaTPHBATHCS B KAYECTBE OCHOBBI
HE TOJIBKO JUIS BBLIENICHUS KJIaCTEPOB U OTHECEHHUS] K HUM OOYYarOIUXCsl, HO U JUIs
CO3JIaHMsI ¥ TIPUMEHEHHs] COOTBETCTBYIOUIMX CPEJCTB MH(OpMATH3AIMU TpPaHC-
rpaHuYHOro oOpa3oBaHus. Bce 3TO roBOpUT 0 HEOOXOAMMOCTH MPOJODKEHUS
OTMCBHIBAEMBIX UCCIIEOBAHHUI M TIOMCKA KOPPEKTHBIX MyTe mpuMeHeHus: nHpop-
MAaIMOHHBIX U TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B By3aX.
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