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TpeHabl 00pa3oBaTeNibHbIX TEXHOJIOTUM
B Poccuu n mupe B 2020r.:
aHanu3 nomckosbix 3anpocoB B Google Trends

E.A. OcunnoBckas

Omnaaiin-ynugepcumem Skillbox,
Poccuiickas @edepayus, 121205, Mockea, Jlenurckuii np-km, 0. 6, cmp. 20

B e.osipovskaya@gmail.com

AunnoTtanus. [Ipobnema u yensv. PaccMaTpuBaIoTCs KITIOYEBHIC TSHICHIINH, KOTOPBIE CTAITH
nomuHHpoBath B 2020 1. B epuoj manaeMun B chepe oOpazoBanus. M3ydanuce pe3ysbTaThl
nccrenoBannii Gartner — KOHCAJITHHTOBOM KOMITaHWH, CIICIHATM3UPYIONICICS Ha pPhIHKax HH(Op-
MAalMOHHBIX T€XHONOrHH, OpraHu3alyu SKOHOMUYECKOIO COTPYJHUYECTBA U PA3BUTHUS, HAYUHO-
HccreaoBareNibckoro yuuBepcurera Benukoopuranun The Open University, riodansHoro o63opa
HacTpoeHHi B chepe oOyuenus u pazsutust L&D Global Sentiment Survey u HolonlQQ — kommnanmy,
CTICIHATIM3HUPYIONIEHCS HA aHAIMTHKE 00pa3oBaTeNbHOrO phIHKA. Memoodonoeus. JlaHHbIe yKa3aH-
HBIX OTYETOB ObUTH OOBEIMHEHBI U CTPYIITUPOBAHbI, a 3aTeM IMpoaHa3upoBaHbl B Google Trends
Ha TIPeIMET MOMYJISIPHBIX TTOMCKOBBIX 3ampocoB B Poccun u Mupe. BeiOopka TaHHBIX MPOHU3BO-
mnack 3a 2020 r. B Google Trends B pasznene «Pabota n oO6pasoBanue». Pesyismamot. BeiieneHs
YeThIpe JOMUHAHTHBIX HampaBlieHus: 1) oTpaciu; 2) ¢opmatbl; 3) HHCTPYMEHTHI;, 4) aHAIU-
THKa. AHAIM3UPOBAJNCh MEPBBIC JIBe KaTeropuu. B pamkax ¢gopmaroB Ha mpumepax pac-
CMOTPEHBI TEXHOJIOTHH, IPUMEHIEMBIE B MACCOBBIX OTKPBITHIX OHJIAHH-Kypcax, THOPUIHOM,
CMEIIaHHOM OOYYEHHH, ITePCOHAIN3AINH, IIEPEBEPHYTOM KJlacce, MHKIIIO3UU U TPU HCIONb-
30BaHUU CUMYJISATOPOB. B paMKax «MHCTPYMEHTOBY» — MOOMIIbHBIC TEXHOJIOTHHU, COIIHAIbHBIE
CEeTH, CMEIIaHHas U JIOTIOJIHEHHAas peadbHOCTh (AR/VR), BUpTyanbHBIE KIIACCHI, HCKYCCTBEH-
Hblid uHTEIIEKT (Al), cucrema ympasneHust ooydenuem (LMS). 3akmouenue. CaMmbiM 1omy-
JISIPHBIM TTOMCKOBBIM 3alPOCOM CPEIN POCCHUICKUX MOJb30BaTeel 1 MUPOBON ayJAUTOPUU B
[IEJIOM B TpyIIe «(pOpMaTBD) CTAaIH BOIPOCH PeaN3allii MHKIIO3UBHOM IPAKTHKU B YCIIO-
Buax nangemun COVID-19. B kareropun « AHCTpYMEHTBD» Y MOJIb30BaTeNeH TaKkKe CIOKHI-
csl KOHCeHcyc: Oomnblie Bcero ux B 2020 r. MHTEpecOBalM XapaKTEPUCTHUKU U Buabl LMS-
wiatdopm ams 6omnee 3hHEKTUBHOTO OCYIIECTBICHUS OHIIAH-00yYeHMSL.

KiroueBnle ciioBa: I/IHCI)OpMaLII/IOHHO-KOMMyHI/IKaL[I/IOHHI)Ie TEXHOJIOTMH, TPECHBI, 00-
Pa30BaATCIIbHBIC TEXHOJIOTHUH, IICPCOHAIN3ALN, CUCTEMA YIIPABJICHUA 06yLICHI/I€M
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Abstract. Problem and goal. The top Educational Technology (EdTech) trends 2020 in
the world and in Russia particularly are examined. The analysis involves the research of Gart-
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The data was sorted by choosing “Jobs and Education” section and 2020 year as a time period.
Results. Four dominant areas were identified: 1) industries; 2) formats; 3) tools; 4) analytics.
Only the first two categories were involved in the analysis. The section “formats™ embraced
massive open online courses, hybrid education, blended learning, personalization, flipped class-
room, inclusive education and simulation-based education. The section “tools” included mobile
technologies, social networks, mixed and augmented reality (AR/VR), virtual classrooms, artificial
intelligence (Al) and learning management system (LMS). Each section element was illustra-
ted by the EdTech case. Conclusion. The most popular search query in the “formats” group
among Russian users and the global audience in general was the implementation of inclusive
education during the COVID-19 pandemic. Concerning the “tools” category, all users were
interested in the features and types of LMS platforms for organizing online classes in 2020.
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IIpobaema u meab. CerogHss MHBECTOPHI BUAAT MOTEHIMAT U BBITOLY OT
WCIOJIb30BaHUSI COBPEMEHHBIX TEXHOJIOTHH W BKJIQJIBIBAIOT BCE OOJNbBIIE JCHET
B ux pazpadotky. Komnanus HolonlQ, cnenumanu3upyromiascs Ha aHaJIUTUKE 00-
Pa30BaTENBHOTO PHIHKA, 0KUIAET, YTO MHPOBBIC PACXOJbl HA 00pa3oBaTEIbHBIE
TexHojoruu AoCTUTHYT 404 mupa nost. k 2025 r. Uto kacaercsi poCCHICKOTO
PBIHKA, TO CPEIHET0I0BOM TeMn pocTa cocTaBiAT 20 %, Takum 00pa3oM, K KOHILY
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2023 1. 06beM phIHKa MOKET MEpEmarnyTh oTMeTKy 60 mipa py6.' Kakwue e Kiro-
YeBbIe TPEH/IbI 1 MHHOBAIMH OyayT criocoOcTBOBaTh passutHio Edtech-cermenTa?

Jlns oTBeTa Ha ATOT BONPOC HEOOXOAMMO NMOCMOTPETh Ha HCCIEIOBAHUS
KOHCANTHHIOBOI KoMnanuu Gartner?, exeroaHo myOIUKyoLiel nepedeHb TEXHO-
JOruii, KoTophle B Onmkaiimme 5—10 et Oy1yT UMETh CyIIECTBEHHOE BIUSHHUE Ha
OusHec, 001IecTBO U YenoBeKa B 1eaoM. Gartner BU3yaau3upyeT LUKJIIbl pa3BUTHS
TEXHOJIOTUH B Buae KpuBoi (0T aHri. hype cycle), koTopas BkiIto4aeT nath ¢as:
1) 3amyck TexHosioruu (OT aHrJ. innovation trigger) — pajAuKaJbHbIN TEXHOJIOTH-
YEeCKHI MPOpPbIB, KOTOPBIH 0OeIIaeT peuieHne MHOTMX HpoOieM; 2) MUK 3aBbl-
HICHHBIX OxunaHuii (ot anri. peak of inflated expectations) — axxunotax (xaiim),
MPOBOLIMPYIOLIHH 31(hopHI0, N30BITOYHOE BOOIYIIEBICHUE M 3aBbILICHHbIE OXKUJIa-
HUST; 3) HIDKHSAS TOYKa pasodapoBanus (0T aHrdi. through disillusionment), nm mpo-
LIaHKEe C WJUTIO3USIMU, KOTJ]a TEXHOJIOTUS HE OMPAaBIbIBAET HAJIEK U B pe3yJIbTaTe
MOSIBIIICTCSI MHOTO TIPENSATCTBHN, MENIAIONIINX pPeaM3aluu NMPOeKTa; 4) CKIOH
npocseteHus (ot aHri. slope of enlightenment) — nosiBieHne cBexux uaeu, cBs-
3aHHBIX C MPUMEHEHWEM TEXHOJIOTHH, W, KaK CIIEJCTBUE, OTKPBHITHE HOBBIX IeEp-
CHEKTHB; 5) MJIATO MPOU3BOAMTENbHOCTU (OT aHri. plateau of productivity) —
3aKpeIUIeHue PBIHOYHBIX MPEUMYIIECTB, JOCTOWHCTBA TEXHOJIOTUH CTAaHOBSTCS
OYEBMIHBI ISl BCEX, IOITOMY OHA HAYMHAET SBOJIOIMOHUPOBATE" .

B 2020 r. 6butnt Ha3BaHb! 30 TEXHOJIOTHM, KOTOPHIE JOCTUTHYT aXXKUOTAKHO-
ro MHUKa, ¥ PUMEYaTeIbHO, YTO YacTh U3 HUX HAOpaIu MOMyJIsSPHOCTh UMEHHO B
nepuos nanneMun. Mx oObeIMHAIOT B IATH HAalpaBjeHuit*:

1) MmomynpHBle muaTdopmMsl (0T aHII. composable enterprise) — rulkas
CTPYKTYpa MOCTPOEHHsI OU3HEC-TIPOIIECCOB, MPU3BAaHHAS TOMOYbh KOMIIAHUHU OTIe-
PaTUBHO alaTUPOBATHCS K M3MEHSIOLIEHcA NeHCTBUTENBHOCTH ¢ MUHUMAJIbHbI-
MU morepsmu. Takast OM3HEC-MOAETh UMEET YeThIpe MPUHIUIA: MOAYJIBHOCTB,
3¢ (EKTUBHOCTD, MOCTOSIHHOE COBEPIICHCTBOBAHNE U aJJalITUBHbIE NHHOBALIUH;

2) anroput™bl noBepus (oT aHri. algorithmic trust) — cucremsl, 3aHIMAar0-
muecs npoOjeMaMu YBEIMUYEHHs KOJIMYEeCTBAa yTEUeK MepCOHaTbHOW MH(OpMa-
LMY, pacpocTpaHeHus (eHKoBbIX HOBOCTEH M MHOTro KOHTeHTa. OHM obecreuu-
BalOT 0€30MaCHOCTh U KOH(UACHINAIBHOCTD 1aHHBIX;

3) GeckpemHHEBbIe TexHOIOTHH (OT aHTI. beyond silicon) — 3ameHa Kpem-
HUEBBIX IOJYIPOBOJHUKOB HOBBIMHU IE€PEIOBBIMU MaTepuallaMH, HalpuMep Hc-
nonp3oBanne HuTed JJHK st 3anmcn napopmanny;

! Ton EdTech tpermos B 2021 romy. URL: https://vc.ru/azoft/204499-top-edtech-trendov-
v-2021-godu (mata obpamenus: 06.05.2021).

2 Gartner identifies five emerging technology trends with transformational impact. Figure 1.
Hype cycle for emerging technologies, 2019. URL: https://www.gartner.com/en/newsroom/press-
releases/2019-29-08-gartner-identifies-five-emerging-technology-trends-with-transformational-
impact (accessed: 27.05.2021).

3 Gartner onpenienuia Xain-TexHonorny ommxaiiei nsmnerku. URL: https:/sk.ru/news/gartner-
opredelila-hayptehnologii-blizhayshey-pyatiletki/ (nara o6pamenus: 30.01.2021).

4 Gartner identifies five emerging trends that will drive technology innovation
for the next decade. 2020. URL: https://www.gartner.com/en/newsroom/press-releases/2020-08-18-gartner-
identifies-five-emerging-trends-that-will-drive-technology-innovation-for-the-next-
decadett:~text=Hype%:20Cycle%20for%20Emerging%20Technologies,the%620state%0200f%20your%20brain
(accessed: 07.02.2021).
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4) dopmupyrommii uckyccrBenHblii untemuiekt (M) (ot anrn. formative
Al) — ycnoxxnenne 3anad anst UM, xoTtopslii o0agaeT BRICOKOH CHOCOOHOCTBIO
alalITUPOBAThCs K BHEIIHUM H3MEHEeHUsM cpefbl. Tunom ¢opmupytomero NN
CUMTAIOTCS T€HEPATUBHBIC TEXHOJOTHH, KOTOPBIE NAIOT BO3MOXHOCTh aBTOMATH-
YeCKHM CcO3[1aBaTh HOBbIE BMJbl KOHTEHTA WJIM M3MEHAThH CyIllecTBYyIoue. Boiae-
neane W B oTnenbHOE HAINpaBlICHHUE SBISIETCS NEHCTBUTEIBHO CIPABEIIUBBIM,
JIOCTaTOYHO MOCMOTPETh Ha KPUBYIO® B (ha3e «3aIycKa TEXHOJIOTHIi», 4TOObI yOe-
JUTHCSL B KOJIMYECTBE pa3pabOTOK, yKa3aHHbIX ¢ mpuctaBkoil Al. Hampuwmep,
B 2019 r. Ha EdTech-kondepenuun B Kutae Bech nepeBoj OblT CHHXPOHHBIH U
poGoTu3npoBaHHbIi. Ha sKpaH BBIBOAMIOCH pedb CIHKEpa, MepeBeIeHHAs Cpas3y
Ha HECKOJIBKO S3BIKOB (OT aHrJ. real-time translation);

5) uudpoBuzamus yenoseka (ot anri. digital me) — co3manue 1UppoBoOI
KOIMH, CYIIECTBYIOLIEH OJHOBPEMEHHO B BUPTYaJbHOM U pEAJbHOM IPOCTpaH-
cTBax. B 00pa3oBaHNM TEXHOJIOTHS MOXET MCIIOJIb30BAThCS Il HACHTU(DUKAIUT
YYaIlerocs, Co31aHusl HeHPOKOMIBIOTEPHOT0 HHTepdelica (0T aHr. brain — computer
interface), KOTOpbIil U3MEHUT criocod monydeHust 3HaHus. Hanpumep, moau mo-
I'YT MOKYyNaTh HE Kypc MHOCTPAHHOIO sI3bIKa, a 3arpy’arh NPOrpaMMy B CBOIO
HEHPOHHYIO CHCTEMY C IMOMOIIIBIO YHIIA.

HccnenoBanus Gartner naroT UH(GOPMAIMIO O TOM, KaK pa3paboTaTh U pea-
JM30BaTh TMporecc MU(POBU3aLNNU B By3€, ONPEACITUTh CTPATETHUECKUE TEXHOIIO-
MM U TeHJCHUUHU oOyueHHs, HaUTH OajaHc Mexay OOCITyKMBaHUEM KJIFOUEBBIX
CHCTEM W BHEJIPEHHEM WHHOBAIMH, a TAK)Ke KaK YJIYYIIUTh OU3HEC-BO3MOKHOCTH
U CHUCTEMY aJIMUHUCTPATUBHOTO YIPaBJICHHUS.

MeTtoaoaorus. CeroqHs KaxIplil To/1 HOSBIISIOTCS aHATUTHYECKHE 0030pBI OT
BeyIMX yIeOHBIX OPTraHW3alliii, SKCIIEPTOB M KOHCAITUHIOBBIX arentcts (OECDS,
The Open University’, L&D Global Sentiment Survey®, HolonlQ) na Temy Tpes-
J0B B oOmactu oOpa3oBaHus. Vcronb3ys JaHHBIE 3TUX OTYETOB, Mbl COCTaBWIIN
MEPBUYHBIN CIIMCOK TPEHJIOB, CTPYNIIMPOBAIH UX (pHUC. 1) W 3aTeM MpoaHaNHU3H-
poBanu B Google Trends Ha npexMeT NOMyJISIPHBIX MOMCKOBBIX 3anpocoB [1-15].

Bri6opka nannbsix npoussoauiach 3a 2020 r. B pazaene «Pabora u o6pazoBa-
HHUE», PETUOH TIOMCKa — N0 BceMy MHpyY. B ananmu3 Obutn BKimtoueHsl «@opMaTs U
«HCcTpy™MeHTh». Tak Kak cepBHC MO3BOJSET CPABHUBATH TOJIBKO IISATH KITFOYEBBIX
¢pa3, A1 BU3yanu3aliy JaHHBIX Ha rpaduke ObLUIH BHIOPaHbI CaMble MOMYJISIpHbIE

S Gartner identifies five emerging trends that will drive technology innovation
for the next decade. 2020. URL: https://www.gartner.com/en/newsroom/press-releases/2020-08-18-gartner-
identifies-five-emerging-trends-that-will-drive-technology-innovation-for-the-next-
decade#:~text=Hype%620Cycle%620for%20Emerging%s20Technologies,the%20state%200f%620your%620brain
(accessed: 07.02.2021).

® Trends shaping education 2019. URL: http://www.oecd.org/education/trends-shaping-
education-22187049.htm (accessed: 07.05.2021).

7 Trends in learning 2020. URL: http://www.open.ac.uk/business/trends-in-learning-2020
(accessed: 07.05.2021).

8The L&D global sentiment survey 2021 - the impact of covid. URL:
https://donaldhtaylor.co.uk/insight/the-1d-global-sentiment-survey-2021-first-thoughts/  (acces-
sed: 07.02.2021).

9Global EdTech market to reach $404B by 2025 - 163 %. URL:
https://www.holoniq.com/wp-content/uploads/2018/06/HolonlQ-Education-in-2030.pdf (accessed:
07.05.2021).
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TpeHasl. OtMeTuM, uto Google Trends He packpbIBaeT KOHKPETHOE YUCIIO MOJIB30-
BaTeJIel W HE MOKA3bIBACT JaHHBIE O TOM, K KAKMM JeMOTrpadUueCcKiM IpyTIam OT-
HOCATCS aBTOPHI 3ampocoB. CepBUC aeT BO3MOYKHOCTb BBIUUCIATH «OTHOCHUTENb-
HBI 00BeM ronckay (0T aHrd. relative search volume), KoTopsIit MOKa3bIBaeT 1mo-
IMyJIIPHOCTS 3arnpoca 1o mkaine ot 0 1o 100 nmyHkros, rae 100 — makcumainpHas 4da-
CTOTa 3a OTIPEIeJICHHBII MPOMEXYTOK BPEMEHH B KOHKPETHOH CTpaHe.

OTtpacnu dopmatbl

HoBble pbiHkM (KuTait, AnoHus, MOOK, rmbpuaHoe obyyeHune,
MHans), nowkonsHoe obyyeHune, cMeluaHHoe obyyeHne,
NporpamMMnUpPoOBaHnNe, 3Kk3aMeHbl, nepcoHannaaums, NepeBepHyThIn
MHOCTPaHHbIE A3bIKK, Kopropa- Knacc, reiMmmdukaums, B3BanmHoe
TUBHOE 00yyeHne, obyvyeHne obyyeHune, y3kasa cneumnanmsaums,

1 TPYAOYCTPOWCTBO camooby4eHre, MHKo3us,

CUMYNSTOPbI
MHCTPpYMEHTDI wHa"“T“Ka
BUeo, MOBUbHBIE TEXHOMOr N, Bonblune faHHble, KOMMNeKcHoe ana-

rHOCTMPOBaHWE, cucTeMa o6paTHow
CBSI3U1, aHaNIM3 NOBEAEHWS, aHanMTnKa
obyyeHus

coLMasbHble CETU, CMELLaHHAs
1 pononHeHHas peanbHocTb (AR/VR),
BMPTYaJIbHbIE KJTACChI, MICKYCCTBEHHbII
mnHTennekT (Al), cuctema ynpasneHus
obyyeHnem (LMS)

Puc. 1. Kniouesble Tembl EdTech-TpeHaos 3a 2020 r., cornacHo pesynstatam nccnegosanuin OECD,
The Open University, L&D Global Sentiment Survey, HolonlQ

Sectors Formats

New markets (China, Japan, India), MOOCs, hybrid learning, blended
preschool education, programming, learning, personalization, flip class-
exams, foreign languages, corporate room, gamification, peer learning,
training, training and employment focused learning, self-learning,

inclusive education, simulation

Video, mobile technology, social media, Big data, assessments, student

mixed and augmented reality (AR/VR), feedl_)ack system, behavior analysis,
virtual classrooms, artificial intelli- learning analytics

gence (Al), learning management

system (LMS)

Figure 1. Top EdTech-trends 2020 according to surveys of OECD, The Open University,
L&D Global Sentiment Survey, HolonlQ]

PesyabTartel u o0cyxaenue. Haunem anamus ¢ rpymmsl «Dopmated (puc. 2).
Bompocsl nnkimo3uBHOr0 o0yueHust (ot aHri. inclusive education, inclusion in
education) B 00pa3oBaHHM YBEPEHHO 3aHSUIM MEPBOE MECTO B IMOJIH30BATEIHCKOM
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MoBeCTKEe B mepuoja naniemuu. [log NaHHBIM MOHATHEM IMOHUMAETCS MPOLECC
COBMECTHOTO OOYUYEHHS JIUI] C OTPAaHMYCHHBIMHA BO3MOXXHOCTSIMHU 3JIOPOBBSI C HOp-
MaJbHO Pa3BUBAIOLUIMMUCS CBEPCTHUKAMU, B X0/I€ KOTOPOTO OHU MOTYT IOCTUTaTh
HauOoJIee MOJTHOTO TPoTrpecca B COIUAIBHOM pa3BUTHH [ 1].

Google Trends

® NHkno3va @ lMNMepcoHanna3aums MOOK @ CmeluaHHoe obyyeHne

@ NepeBepHyTLIN Knacc

ARV Vo

CpepHee 9 depana 2020r. 27 pekabpsa 2020r.

Puc. 2. MNMovickoBble 3anpockl B Mype no EdTech-tpeHaam B 2020 r. (rpynna «dopmartsi»), cornacHo Google Trends
Google Trends

@ Inclusion @ Personalized learning MOOC @ Blended learning

® Flipped classroom

[T

Average 9 Feb 2020 27 Dec 2020

Figure 2. Worldwide EdTech-trends 2020 (the group “Formats”) according to Google Trends

[To ounenkam KOHECKO, 40 % OemHeimux cTpaH MHpa HE CMOTJH TMO-
JIepKaTh yYaluxcs ¢ OCOOCHHBIME 00pa30BaTEIbHBIMUA OTPEOHOCTSIMH BO BpeMs
kapanTuHa. OXHIaeTCs, YTO TaKue JETH HE CMOTYT BEPHYThCS B IIKOJY MOCHE
CHSITUS OTPAaHUYCHUM, BBEJICHHBIX U3-3a KopoHaBupyca [12]. [To cioBam mpexacra-
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Buteneit KOHECKO, npo6iembl, BO3HUKILINE BO BpeMsl TaHAEMUU B CBSI3U € 00pa-
30BaHMEM MAaprUHAIM3UPOBAHHBIX T'PYMI y4yaluXcs, TpeOYIOT MporpaMMbl Ipe-
o6pazoBanuii'’. DKCHEPTH yBEPEHBI, YTO B Pa3BUTHU HHKIIO3MBHOTO 00pa3oBa-
HUSL MOTYT IIOMOYb COBPEMEHHbBIE TEXHOIOTHH. COIIaCHO MCCIEA0BAHNUIO YUEHBIX
u3 Yuusepcutera ®@paiibypra (IIseiinapus) u Yuusepcurera Kebeka (Kanana),
B TPaJULMOHHBIX KJlaccaX YCIEXH JeTell ¢ OrpaHM4YEHHBIMHU BO3MOXKHOCTSIMH
3n0poBbst (OB3) ropasno Boimie. HTEpecHO U TO, YTO Imporpecc HabogaeTcs He
TOJIKO Y «MHKJIFO3UBHBIX» YUYEHUKOB, HO M Y UX «OOBIYHBIX» OJHOKJIACCHUKOB.

HccnenoBaTenu npeanonaraioT, YTO BCe JENI0 B YUUTENAX, KOTOPBIM IMpH-
LUIOCH MOAKIIOUYNUTH HOBBIE MPAKTUKHU U TEXHOJOTUU JJIs1 pabOThl ¢ OCOOEHHBIMU
nertbMmu'!. OnHOl M3 TOCHENHUX Pa3paboToK B 06macTH IT-UHKIIO3MA ABJIAETCS
MMMEpPCUBHOE UYTEHHE OT KOMMaHuu Microsoft, koTopoe momoraer JIeTsiM ¢
JMCIEKCUEH M TSHKEIBIMU HapyIIEHUSIMM PEYM JIydlle NOHUMAaTh TEKCT M JIerye
OBJIA/IEBaTh NPABUJIBHOW TEXHUKOW 4YTeHUs. Jlpyroi nmpumep CBsA3aH C IMPOEKTOM
«CKOJIKOBO», B paMKax KOTOPOTo ObUI CO37aH poOOoT-cynepBaiizep, MoMoraromui
pebenky ¢ OB3 B kiacce.

BosBpamasice k aHanusy rpaduka ¢ TOUYKM 3peHust reorpaduu 3arnpoca, Mbl
MOKEM OTMETHUTb, YTO HAMOOJBIIMK HMHTEpEC JaHHas TeMa BbI3Baja Yy IpaxkJIaH
borcBanbl 1 MainbThl. IHTEpECHO, YTO MOHMTOPHHI TPEHJOB OCYIIECTBIISUICA HA
AHTJIMICKOM SI3BIKE, @ HA TPEThEM MECTE TI0 KOJMYECTBY 3aIlpOCOB cjioBa inclusion
OKazajach pycckosi3blyHas cTpaHa — Pecriy6nuka benapyce. Poceust B 3ToM criucke
3HAYUTCS HA IIECTOM MECTE, IPUYEM IO CPAaBHEHHIO C OCTAJIbHBIMU YETHIPbMS Ka-
TEropusMU HaMBBICUIMK YpOBEHb MHTepeca ObUT 3a()UKCUPOBAH UMEHHO B OTHOLIIE-
HUHM WHKITIO3UBHOTO oOpazoBanus (74 %). Ecnmm mocmoTpers Ha (hopMyIHpOBKH
LIEJIEBBIX CIIOBOCOYETAHUM, TO MOYKHO YBU/IETh, UTO CaMbIM IOIYJISIPHBIM 3alIPOCOM
SIBJISIETCSI «OECIIaTHOE JIOMOJIHUTENIbHOE 00yUeHHUE TI0 HAlPaBJIEHNUI0 KOPPEKLIMOH-
HOE M MHKJIO3UBHOE 00pa30BaHKe», IperuMy1iecTBo B pernone CIIIA.

BTtopoii o KoIu4ecTBY MOMCKOBBIX 3alPOCOB TPEH/ — CMEIIaHHOE 00y4e-
Hue (ot anri. blended learning, BL). 310 popma opranuszaunu oOyueHus, B pam-
Kax KOTOPOH TPaJUIMOHHEIN (opMaT B PaBHOH CTEIIEHNW COBMEIIACTCS C IUCTaH-
LUOHHBIM, MOJPa3yMEBAOIIUM HCIOIb30BaHUE KOMIIBIOTEPHBIX TEXHOJOTUN U
onynaitH-pecypcoB [13]. YueOHnsrit nporiecc mpu BL mpexacrapnser coboit mocie-
JI0BaTeJIbHOE uepefioBaHue (a3 KIACCHMUYECKUX JIEKIUH M OHIalH-3aJaHuil WIn
BeOMHAPOB, HO HE 3aMEIICHHEe OJHOTO (hopMara IPyTruM, KaK B cllydae THOPUIHO-
ro ooyuenus (ot anri. hybrid learning).

Ha puc. 2 BuaHo, uyTo nuk rpaduka NpuxoAUTCS Ha CEPEAMHY CEHTAODS,
OYEBHJIHO, YTO 3TO CBA3aHO C HAYaJOM y4yeOHOro roja BO BCEM MHUpPE U BBIHYX-
JICHHBIM TPUMEHEHHEM NTaHHOTO (opMaTta Uil COKpAIleHHWS YHCIa YYarluxcs,
OJTHOBPEMEHHO HaXOJsLIMXCs B yueOHOM 3aBefieHUH. JlaHHBINA Gopmar 1aeT BO3-
MO>KHOCTb UCIIOJIb30BaTh Kak 0a30Bble cpencTBa (BUaeoypoku, LMS, tecTsr), Tak

19 Inclusion in education: turning commitments into action for children with disabilities.
URL: https://en.unesco.org/news/inclusion-education-turning-commitments-action-children-disabilities
(accessed: 08.05.2021).

" Anexcanoposa K. 1T-MHKIIO3US: KAK COBPEMEHHBIE TEXHOJIOTHH TIOMOTAIOT YUUTBCS JIETAM
C OrpaHNYEHHBIMH BO3MOXKHOCTSMU 310poBbs. 2019. URL: https://www .kp.ru/daily/27069/4138621/
(mata obpamenns: 08.02.2021).
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u Oonee cinoxuble EdTech-uHCTpyMeHTHI: MMMEpCHUBHBIE TEXHOJOTHH i OoJiee
rITyOOKOTO MOTPY>KEHHSI M BOBJICUCHHUS B YUEOHBIN MaTepHal, a TAKKEe HCKyCCTBEH-
HBIM MHTEJJIEKT AJIS aHAJIu3a U CTAaTUCTUKU LU(PPOBOTo cieja CTyAeHTa. DTH TeX-
HOJIOTHH JIeNIatoT 00ydeHre HEeMPEePBHIBHBIM U MEPCOHATM3NPOBaHHBIM. Ho Hapsity
C NMPEeUMYILECTBAMH CYILIECTBYIOT U HEJOCTATKHU, CBSI3aHHbBIE C 3aBUCUMOCTBIO OT
TEXHUYECKHUX PECypCOB, MOIKIIOUEHUEM K MHTEPHETY M HHU3KOW HU(POBOM rpa-
MOTHOCTBIO II€/1aroros.

OxHUM W3 BUAOB CMEMIAHHOTO OOYYEeHHWs SIBISIETCS TEPEBEPHYTHIN Kitacc
(ot anru. flipped classroom, FC), kotopslii pazaenun tpetbe Mecto ¢ MOOKamu o
KOJIMYECTBY TTOHMCKOBBIX 3arpocoB B Google Trends. [1o MHeHHIO aBTOPOB KOHIIET-
i A. Camca u [I. beprmana, oOyuenue craHoButcs 6onee 3pPeKTHBHBIM, KOTAa
yJalecst 3HaKOMATCS ¢ HOBBIM MaTepuajioM JO0Ma, a MPaKTHKy OTpabaThIBAIOT B
mikosie. OHaKoO MO Mepe pocTa MOMYJIIPHOCTH MEPEeBEPHYTON ayAUTOPUHM BOKPYT
Hee TOSBIISIETCS] Bce OOJbIe KPUTHKU M UCCIIEOBAaHUH, OMPOBEPTAOIINX TOIOKH-
TEJBHYIO KOPPEISALHMIO MEKTy 00pa30BaTeIbHBIMHU PE3yIbTaTaMu 1 MeTogom FC'2,

[IaTBIM TpEeHIOM TO TOMYJSPHOCTH 3AIPOCOB SIBIISCTCS TMEPCOHATHIUPO-
BaHHOe oOyueHue (0T aHri. personalised learning). B pamkax 3Toif TeMbl M0Ib30-
BaTEeJIM Yallle BCETO MHTEPECYIOTCS 00pa30BaTeIbHON CPeIoi M WHINBUIYTHHBI-
Mu yueOHbIMU Tpekamu. CornacHo Google Trends, B uncia0 cambIX 3aMHTEpECcO-
BaHHBIX 3TUM HampaBlieHueM cTpaH BxoasT Typuus, Beetnam u Konymo6us. Un-
TEpeCcHO, YTO €CIIM TPEHJIbl, peCTaBIeHHbIe B pa3jene «Popmartbly, nepeBecTu
Ha PYCCKHI SI3BIK M B KaUeCTBE MOWCKA 10 PETHOHY TOCTaBUTh PoccHio, To MX pac-
npezeneHre TuamerpanbHo MeHsercs (puc. 3). Ilanpma mepBeHCTBa HEpexOoAUT
MEPCOHATM3AINH, 3aTE€M CJIEyeT WHKIIO3US (371eCh CTOMT OTMETUTh, YTO JaHHBIN
TpeH Takxke nuaupyeT B Poccum u mpu aHanmsze mo BceMy Mupy). TpeTbro
ctpouky 3aHuMar0T MOOKHwU, nHTEpEC K KOTOPHIM OCOOCHHO YCHIIMBAJICS Y MOJIb-
30BaTeneil B cepeauue v U HOsIOpst 2020 r., Tak KaK UMEHHO Ha 3TH MEePHOIbI
MIPUXOJISATCS CaMble BBICOKHE MTUKH rpaduka.

Jlanee mpeanaraeM nepeiT K aHamu3y TPeHIOB Ipymmnbl «AHCTpyMeHTH
(puc. 4). Kak MBI BUIUM, CaMbIM TIOITYJIIPHBIM B MUpE 3alIpocoM B 001acTu o0pa-
30BaHMsI SABJIETCS CUCTEMa yIpaBJieHus! oOyueHreM (OT aHril. learning management
system, LMS). be3ycnoBHO, 3TO CBSI3aHO C TEM, YTO B MEPHO]I MAHIEMHUHN 00pa3o-
BaTEeNbHON MHAYCTPUM MPHUILIOCH UCKaTh HOBBIH MHCTPYMEHTApHUil sl OHJIalH-
ob0yuenust. CornacHo nmanaeiM Google Trends, Gobie Bcex 3T0i mpoodieMoii ObI-
nu o03abouensl npeacraButenu Ilakucrana, OAD u Poccun.

Jist Toro 4TOOBI pa300paThCs B IPUHIMIE ¢ (YHKIMOHUPOBAHUS, TIpE/Iia-
raeM oOpatuthest K ab0peBuatype. Learning — 310 oOyuenue: ¢ nomoribo LMS
MOJKHO CO371aBaTh €JUHYIO 0a3y JEKTPOHHBIX KypCOB M YUEOHBIX MYJIbTHMEIHIA-
HBIX MaTepHajoB, KOTOPble HAaXOAATCA HA PACCTOSHUM OJHOTO KJIMKA OT ydalle-
rocs. Management — 3T0 pyKOBOJICTBO: ynpaBisaTh B LMS M0HO HE TONbKO Kyp-
caMM, HO M CTYAECHTaMH, KOTOPbIM Ha3HA4alOTCsl UHIAWBHYaJIbHBIC U TPYIIIOBbIE
3amaHud. System: 2JIEKTPOHHAs CHCTeMa, OHa aBTOMAaTH3UPYeT PYyTHHHYIO paboTy,
CBSI3aHHYIO C IIPOBEPKOM TECTOB M COOPOM LIM(PPOBOTO ciieia yUEHHKA.

12 Maxxu A. TlepeBepThiBaHUE Kacca 3To oTIM4HO? Kelichl 3a M IPOTHB IEpPEBEPHYTOTO
kmacca. 2019. URL: https://zen.yandex.ru/media/diged/perevertyvanie-klassa-eto-otlichno-keisy-
za-i-protiv-perevernutogo-klassa-5d9eebf2ba281e00b3fa6fc3 (mara obpamenus: 11.05.2021).

298 INFORMATIZATION OF EDUCATION: A GLOBAL PERSPECTIVE



Ocunosckas E.A. Bectauk PYJIH. Cepusi: ndopmaruzanust oopazosanust. 2021. T. 18. Ne 4. C. 291-304

B Poccun Gonee pacnpoctpanena abopesuatypa CIO — cucrema aucras-
IUOHHOTO 00y4yeHHs. B OONBIIMHCTBE CiyyaeB OHA MCIOJIB3YETCS KaK CHHOHUM,
OJTHAKO €CTh HEKOTOpble pa3nuuus. KaMeHb MPEeTKHOBEHHs — CJIOBO «JIUCTAHLU-
oHHBbII». OOyueHne c¢ momomipto LMS He 00s3aTenbHO SIBISICTCS yIAJICHHBIM,
ee (pyHKIMOHAT MOXHO MCIOJb30BAaTh MPH IUIAHUPOBAHMM >KMBBIX 3aHSATHUH B
ayJIUTOpYH, HalIpUMEp B CMEIIaHHOM (opmare.

Google Trends

@ VHkniosns @ MNepcoHanusaums MOOK @ CwmeliaHHoe oby4eHune

@ [epeBepHyThLIN Knacc

CpepnHee 16 despansa 2020 . 3 aHBaps 2021 r.

Puc. 3. Mouckosble 3anpockl B Poccum no EdTech-TpeHaam B 2020 r. (rpynna «dopmartsi»), cornacHo Google Trends

Google Trends

@ Inclusion ® Personalized learning ® MOOC @ Blended learning

@® Flipped classroom

Average 16 Feb 2020 3 Jan 2021

Figure 3. Russian EdTech-trends 2020 (the group “Formats”) according to Google Trends
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Google Trends
MobunbHoe JononHeHHas BupTtyanbHas
@ o6yyeHne @ peanbHOCTb peanbHOCTb
@ VickyccTBeHHbIN @ CucTtema ynpaBneHusi 06y4eHnemM

VNHTENNEKT

T oL

CpenHee 16 ¢depans 2020 r. 3 anBaps 2021 r.

Puc. 4. MNMovickoBble 3anpockl B Mype no EdTech-tpeHpam B 2020 r. (rpynna «MHCTpymeHTbI»), cornacHo Google Trends

Google Trends

® M-learning @ Augmented reality Virtual reality

@ Artificial intelligence @ Learning management system

Fpass:

Figure 4. Worldwide EdTech-trends 2020 (the group “Tools”) according to Google Trends

CeroaHs Ha pbIHKE CYLIECTBYET OIPOMHOE KOJIMYECTBO IUIATHOPM M B Iie-
JIOM UX MOXXHO pa3JefuTh Ha JBE TPYMNIBL: 1) MO0 MPUHLMIY YCTaHOBKHU: 0OJad-
Hasi, C OTKPBITBIM UCXOAHBIM KOJIOM; 2) IO LIEIH MCIIOJIb30BaHM: aKaJeMudecKas
cpena (1IKoJjia, YHUBEPCUTET), KOpropaTuBHBIN cekTop. Kakue sxe LMS-cuctemsl
MOJKHO CYHTATh NMOMYJISIpHBIME? [[JIs1 3TOTO OmpeaeneHnss MOKHO BOCIIOIB30BATh-
csl peiiTuHraMu, Kotopsle coctaBisieT G2 — OAMH U3 CaMbIX aBTOPUTETHBIX MEX-
JYHApOJHBIX MCCIIEOBAaTEIbCKUX LIEHTPOB, 3aHUMAIOIIUXCS U3yUYE€HHEM IPOrpam-
MHOTO oOecnieueHus (puc. 5). Pe3yapTaThl €ro UCCiIen0BaHus HATJISITHO BU3YaJlH-
3UPYIOTCS B OJJHY OOJIBIIYIO HHTEPAKTUBHYIO HH(OrpaduKy, CUCTEMY KOOPIMHAT,
Ha KOTOpPOH OCh X — 3TO ypOBEHb yIOBJIIETBOPEHHOCTH IOJIB30BATENEH MPOrpPaMM-
HBIM oOecrieueHueM, a ¥ — 101 pblHKa, KOTOpyo 3aHuMaeT LMS.
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B pesynbrate Ha rpadpuxe LMS-cucTeMsl nensTcst Ha YeThIpe KaTeTOPHU:
manepsl (Moodle, Edmodo, Blackboard, Canva, Docedo, Schoology, Google
Classroom), noronstomue (WizlQ, Brightspace), HuieBsle, To ecTh npeaHa3Ha-
YeHHBIE JUTS OlpeIeieHHOro Kpyra norpedureneii (Edsby, Joomla LMS, LearnDash),
u LMS ¢ BBICOKUMH MOTEHIIMAIOM, TO €CTh KOMIIAHWH, Y KOTOPBIX AOJS PHIHKA
noka HeOOoJbInasi, HO YPOBEHb YIOBJIETBOPEHHOCTH WX yciyramu Bbicokuii (Tovuti
LMS, eThink LMS, ThinkUp!).

Contenders Leaders

=®
By
®
B
(A) @oussalid 13BN

Niche High Performers

Satisfaction (X)

Puc. 5. MexayHapogHble LMS-nnatdopmbl, CNonb3yeMble B akagemMmieckon chepe
(oons pbiHKa M YPOBEHb YAOBIETBOPEHHOCTM nonb3osartenei, 2020 r.)
Figure 5. Best learning management systems 2020 using by educational institutions,
according to G2 Research Hub

BTopoii mo monyiasspHOCTH TPEH[I, COTJIACHO 3ampocaM MOJb30BaTeNen, —
TEXHOJIOTUU UCKYCCTBEHHOTro MHTeJekTa (oT aHri. artificial intelligence, Al).
JlugepaMu Mo KOJIMYECTBY MOMCKOBBIX 3alpOCOB sABIsitOTCS WTtanus, SnoHus u
@paHIus, a caMbIM TOMYJISIPHBIM MIPEIMETOM UX TMOWCKA — «y4eOHBIN Ki1acc, uc-
nonb3ytonuii Texaogorun MM ot kommanuu Microsofty.

Tpetuit Tpena rpynmsl «THCTpyMEHTBD (pHc. 1) — 00y4yeHue ¢ UCToNIb30Ba-
HueM VR-texnomorum (ot anri. virtual reality — BupTyasibHas peaibHOCTB), KOTO-
pasi TO3BOJIIET KOHCTPYUPOBATh MCKYCCTBEHHBIM MHUP C MOMOIIBIO TEXHUYECKHX
CpPeICTB, BO3JICHCTBYIONINX HA OPTaHbI YyBCTB YEJIOBEKA (3pEHHUE, CITyX, OOOHSIHUE
u ocszanue). VR tpanchopmupyer oOpazoBaTenbHbII MpoOLecC, YIydlIaeT yCBoe-
HUE MaTepHaia, YCUINBAs BOBICUYEHHOCTh, HHTCPAKTUBHOCTh U (DOKYCHPOBKY.
HNMmepcuBHOE CBOMCTBO ATHX TEXHOJOTHH MO3BOJIAET CO3/aTh APPEKT 30NN
OT BHEIIHUX Pa3IpaXKUTEJICH, a TaKKe BO3MOXHOCTH JJIsl MPETIOAABATENS YIIPaB-
JSTh BHUMaHHeM cTyzAeHTa. CoriacHO MOMCKOBO# Bbinaue Google, TaHHBIM HampaB-
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nenneM B oOpazoBanuu B 2020 r. yarie Bcero uHtepecoBanuck ['epmanus, [IBerus
u Kanana, npuemM MMEHHO B KOHTEKCTE CO3JaHNsl BUPTYaJIbHBIX KJIACCOB.

Korna peur uger o VR B oOpazoBaHHM, HEOOXOAUMO MPOBOAMUTH YETKYIO
TPaHUIly MEXIY OOy4eHHEM B BUPTYAIBHOW PEAIbHOCTH M M3YYEHHEM BUPTYalb-
HOM peasibHOCTU. B mepBom ciyyae VR He sBIIsIeTCSl CaMOLENbIO, ATO JIUIIb JTONOJI-
HUTEIBHOE CPEJICTBO JUIl OCBOEHHS AUCIHMIUIMHBL. BO BTOPOM — CTyJIeHTHI PHOO-
pEeTaroT HaBBIK PabOTHI C TEXHOJOTHEH, HallpuMep ydatcs 3D-MoaenupoBaHuio.
PaccmoTpum mpuMepsl iepBoro Tutma: pazpadorka Virtuali-Tee oT anrmuiickoit
komnanun Curiscope, KOTopasi MO3BOJISIET y4yalllUMCSl M3y4yaTb aHATOMUIO, KOTAa
OJIMH CTYJIEHT HajieBaeT GyTOOJIKY, a APyrok ¢ momoisio AR-nipunoxeHus uccie-
JyeT MAaKpPOCKOIMMYECKOE CTPOCHHE OpraHoB. J[pyroil M3BeCTHBIA MPUMED CBSI3aH C
upnanackoit komnanueit VR Education Holdings (VRE.L), koTtopas npocnaBuiachk
NIEPBOM KOCMUYECKOW CHUMYJIILIMEN MporpamMMsl nojera «AnomioHa-11». B 2018 .
oHa mpejacTaBuin miathopmy Engage nms o6pazoBaTeNbHOrO CEKTOpa C pa3Ho-
00pa3HbIMHU BUPTYaJIbHBIMU KJIACCAMH U CPEIaMHU.

Uro kacaercst Poccun, To cerogHst Bce Ooubliie B By3axX HMOSBISIOTCS oOpa-
30BaTEbHBIC MIPOTPAMMBI C UCIIOJIb30BaHUEM VR-TexHomoruii: B JlanbHEeBOCTOU-
HOM (eiepadbHOM YHUBEPCUTETE 3amyllleHa Marucrepckas mporpamma Game
Development & VR, B MockoBckom [lonmutexe — « TeXHONIOTHH JTOTIOTHECHHON U
BUPTYaJbHOW pEalbHOCTH B Ie4yaTHOW mHpoxykiuw», B Cankr-IletepOyprckom
oNIMTEXHHYECKOM yHuBepcutete Iletpa Bemnkoro — «TexHonorum BUpTyanbHO-
ro NpOTOTUIHPOBAHUA B MammHocTpoeHun» u B HUY BIID — «I'eliM-nu3aiid u
BUpPTYyaJibHasi peasibHOCTH». Kpome Toro, BIIID coBmectHo ¢ [TAO «MTC» 3amy-
CTHJIM TIPOEKT M0 opraHm3ammy VR-TpaHCismid 3aHATHI U3 yU4eOHBIX ayauTOpHi,
000pYyIOBaHHBIX TAHOPAMHBIMH BHUIeOKaMepaMu 360°.

Ananu3upyss VR HEBO3MOXKHO HE YHOMSHYTh TEXHOJOTUHU JOMOIHEHHOMN
peanpHOCTH (0T aHria. augmented reality, AR). OT1o cpena, nononssromas Qpusu-
YEeCKHl MUP BUPTYQJIbHBIMUA OOBEKTAMH C TIOMOIIBIO PA3IUYHBIX MEPCOHATBHBIX
YCTPOUCTB (TUIAHIIETOB, CMAPT(HOHOB U Jp.) U MPOTPAMMHOTO 00ECTIEUeHUs. ITH
YCTpOICTBA CETO/IHA BCE Yalle IPUMEHSAIOTCS B 00yYEHUH B BUJE MCIIOIb30BaHUS
QR-kofa Kak CChUIKM Ha MYJIbTUMEIUNHBIA MaTepual, IpOTOTUIIUPOBAHUS U CO-
3laHusl AMHAMHU4YecKol BuaeonmHpopMmaiuu. CTaTHCTHKA IO TOUCKY C Y4ETOM
reorpapuueckoro MecTornoyNoKeHus nokaszana, 4to AR B oOpazoBanuu yaie Bce-
ro uHTepecoBaauck xutenu bpasunmnu, CIIA u Bennkobpuranuu.

[TocnenHuii O MOIMYJIIPHOCTH TPEH — MOOMIIBHOE 00y4eHue (0T aHTiI. mobile
learning, m-learning) — 3To o0y4ueHue, aganTUpPOBaHHOE MO (PopMaT NMEPCOHATTLHBIX
ANEKTPOHHBIX YCTPOMCTB, KOTOPOE XapaKTEPU3YyeTCsl MPOCTOTOU, TPOOHOCTHIO U
OINEPaTUBHOCTBIO B IUIAHE MPENOCTaBICHUS KOHTEHTAa. CaMblil MOMyJISIpHBIN 3a1pOC
Ha JTaHHBIN BUJ 00yueHus cpeau xwurteneil borcsansl, Mekcuku u Beetnama. OHOM
13 U3BeCTHBIX B Poccru mathopM MOOMIBHOTO KOPIIOPATHBHOTO OOYUYESHUS SIBIISIET-
cst Skill Cup. OGyueHue CTpyKTYpUpOBaHO B BHJE KapTOUEK, KaXK1asi U3 KOTOPHIX —
9TO KOPOTKUM ypOK Ha 1—2 MUHYTBI B BUZIE BUIEO, TEKCTA, Ay IO WA N300paKEHHS.
Camo 3aHsATHE TPOXOIUT B hopMaTe KOPOTKHUX CECCUH 1O 3—7 MUHYT.

Ecmu B Hactpoiikax Google Trends m3meHnTs permoH mowcka Ha Poccuto
(puc. 6), a Ha3BaHMs 00pa30BaTENbHBIX TPEHNIOB paszaena «HCTpyMEHTB» ocTa-
BUTbH AHIJIOSA3BIYHBIMH (IIOCKOJIBKY MOUCK ATHUX TEHJEHLMN pOCCUIiCKas ayIuTOpus
TaK)Ke OCYIIECTBIISIET Ha S3bIKE OPUTHHAJNIA), TO B PE3YIbTaTe Mbl YBUIUM, YTO
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MOCIIEIOBATEIFHOCTD IAHHBIX TPEHIOB Ha rpaduKe COBEPIIEHHO HE WU3MEHHIIACH.
C 6OBITUM OTPBIBOM IT0 TIOMCKOBBIM 3arpocaM JuaupyeT miardopma LMS (80 %)
U Jalee CIeAyI0T Bce OCTaIbHBIE.

Poccusa Russia
MobunbHoe oby4eHne <1% M-learning <1%
JononHeHHas peanbHocTb 1% Augmented reality 1%
BupTyanbHas peasibHOCTb Virtual reality Y
WckyccTBeHHbl nHtennekt 10% Artificial intelligence  10%
Cuctema ynpasneHusi o6y- 80% Learning management 80%
YyeHnem system
MpoLueHTbI paccyMTaHbl HA OCHOBE NMOUCKOBBIX Percentages calculated out of searches for all
3anpocoB rno Bcem 5 TepMmmnHam B Poccun 5 terms in Russia
Puc. 6. lNouckosble 3anpockl B Poccumn Figure 6. Russian EdTech-trends 2020
no EdTech-tpengam B 2020 r. (rpynna «MHCTPYMEHTbI») (the group “Tools”) according to Google Trends

3akiaroyenune. MOXXHO 3aKJIIOUUTh, YTO CTPEMUTENBHBIA POCT MHTEpeca K
cextopy EdTech siBiseTcst ofHUM U3 MOJIOKUTENbHBIX MOCIEICTBUNA MaHAEMHUU.
BesycnoBHO, ¢ 00pazoBaTeIbHBIMU TEXHOJOTHSAMH WHIYCTpHS OOydYeHHs Oblia
3HAaKOMa M JI0 paclpoCTpaHEHHs KOPOHABUPYCa, OJHAKO UX MPUMEHEHHE ObLJIO He
TaKMM PaBHOMEPHBIM. YUHTHIBAas YKa3aHHOE TEXHOJIOTHYECKOE pa3HOOoOpasue,
clleflyeT MPeanoiaokKHUTh, YTO COBPEMEHHAs 3M0Xa — 3TO HOBas MPOMBILUIEHHAS
peBOJIIOU YA, IBUKUMAaA UMMCPCUBHBIMU TCXHOJIOTHUAMU, CUCTEMAMU YIIPABJICHUS
WU u poboToTexHuKoil. Bce 3T TeXHOIOTMM HECOMHEHHO OKa3bIBalOT OTPOMHOE
BIIUSIHUE HA MIPUPOAY OOyUEHUSI.

Cnucok nutepaTtypsl / References

[I] Malofeev NN. Inclusive education in the context of modern social policy. Education
and Training of Children with Developmental Disabilities. 2009;(6):3-9. (In Russ.)
Manogees H.H. IHKITIO3MBHOE 00pa30BaHNE B KOHTEKCTE COBPEMEHHOW COIMAIBHOM
nonuTHKY // Bociutanue u o0yuyeHue faeteld ¢ HapyueHusMu pasButua. 2009. Ne 6.
C.3-9.

[2] Hegarty S. Reviewing the literature on integration. European Journal of Special Needs
Education. 1993;8(3):190-200. https://doi.org/10.1080/0885625930080302

[3] Freeman S, Alkin M. Academic and social attainments of children with mental retarda-
tion in general education and special education settings. Remedial and Special Educa-
tion. 2000;21(1):3-26. https://doi.org/110.1177/074193250002100102

[4] Zigmond N. Where should students with disabilities receive special education services?
Is one place better than another? Journal of Special Education. 2003;37(3):193-199.
https://doi.org/110.1177/00224669030370030901

[5] Lindsay G. Educational psychology and the effectiveness of inclusive education/
mainstreaming. British Journal of Educational Psychology. 2007;77(1):1-24.
https://doi.org/110.1348/000709906X 156881

[6] Szumski G, Smogorzewska J, Karwowski M. Academic achievement of students with-
out special educational needs in inclusive classrooms: a meta-analysis. Educational Re-
search Review. 2017;21:33-54. https://doi.org/10.1016/j.edurev.2017.02.004

[71 Block ME, Obrusnikova I. Inclusion in physical education: a review of the lite-
rature from 1995-2005. Adapted Physical Activity Quarterly. 2007;24(2):103—124.
https://doi.org/10.1123/apaq.24.2.103

I'JIOBAJIBHBIE ACITEKTBI MTHOOPMATU3AIINU OBPA3OBAHNA 303



Osipovskaya E.A. RUDN Journal of Informatization in Education. 2021;18(4):291-304

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

Scott BJ, Vitale MR, Masten WG. Implementing instructional adaptations for students
with disabilities in inclusive classrooms: a literature review. Remedial and Special
Education. 1998;19(2):106—-119. https://doi.org/10.1177/074193259801900205
Harrower J, Dunlap G. Including children with autism in general education class-
rooms: a review of effective strategies. Behavior Modification. 2001;25(5):762—784.
https://doi.org/10.1177/0145445501255006

Nakken H, Pijl SJ. Getting along with classmates in regular schools: a review of the
effects of integration on the development of social relationships. International Journal
of Inclusive Education. 2002;6(1):47-61. https://doi.org/10.1080/13603110110051386
Bossaert GH, Colpin SJ, Pilj K, Petry K. Truly included? A literature study focusing on
the social dimension of inclusion in education. International Journal of Inclusive Edu-
cation. 2011;17(1):66-99.

Osipovskaya E, Dmitrieva S, Grinshkun V. Examining technology and teaching gaps
in Russian universities amid coronavirus outbreak. In: Auer ME, Riiiitmann T. (eds.)
Educating Engineers for Future Industrial Revolutions. ICL 2020. Advances in In-
telligent Systems and Computing (vol. 1328). Cham: Springer; 2021. p. 764-774.
https://doi.org/10.1007/978-3-030-68198-2_72

Graham CR. Blended learning systems: definition, current trends, and future directions.
In: Bonk CJ, Graham CR. (eds.) Handbook of Blended Learning: Global Perspectives,
Local Designs. San Francisco: Pfeiffer Publishing; 2006.

Grinshkun V, Osipovskaya E. Teaching in the fourth industrial revolution: transition to
education 4.0. CEUR Workshop Proceedings. 2020;2770:9—15.

Skornyakova ER, Pinegina AA. Self-organization of students of non-linguistic special-
ties as a factor in the formation of a graduate of a new formation. Pedagogy. Questions
of Theory and Practice. 2021;(6):1087-1095. https://doi.org/10.30853/ped20210133
Cropusixosa 3.P., INuneeauna A.A. CamoopraHuzanysi CTYACHTOB HESI3BIKOBBIX CIICINAITh-
HOCTEH Kak (hakTop (popMUpOBaHHs BBITyCKHUKA HOBOM (hopmariu // [legaroruka. Bonpocsr
teopun ¥ npakTukd. 2021. Ne 6. C. 1087-1095. https://doi.org/10.30853/ped20210133

Cgenenusn 00 aBTOpE:
Ocunosckasn Enuzasema Anopeesna, kKannuaat QUIONOTHYECKUX HAYK, JIeKTop, OHIalH-yHU-
Bepcutet Skillbox. E-mail: e.osipovskaya@gmail.com

Bio note:
Elizaveta A. Osipovskaya, Candidate of Pedagogical Sciences, lector, Online University Skill-
box. E-mail: e.osipovskaya@gmail.com

304

INFORMATIZATION OF EDUCATION: A GLOBAL PERSPECTIVE



2021 Vol. 18 No. 4 305-313
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)
)
%

MEJIATOTMKA U JIMJIAKTUKA UHOOPMATU3ALIUN
PEDAGOGY AND DIDACTICS IN INFORMATIZATION

DOI 10.22363/2312-8631-2021-18-4-305-313
UDC 378.046.4
Research article / HayyHas ctatbsa

Methodological approaches to the formation
of a teacher’s digital competence

Kamalbek M. Berkimbayev©®, Gulzhan Zh. Niyazova

Khoja Akhmet Yassawi International Kazakh-Turkish University,
29 Prospekt B. Sattarhanova, Turkistan, 161200, Republic of Kazakhstan

B kamalbek.berkimbaev@yandex.kz

Abstract. Problem and goal. Digital transformation in education requires a new approach
to traditional teaching methods and leads to an accelerated change in methods and forms of
education. The study and selection of the possibilities of effective networked environments in
the creation of digital educational content today is becoming one of the main needs for educa-
tors. This highlighted the need for highly qualified educators who have developed digital
competencies and lifelong learning skills that creatively combine continuous professional growth.
In this regard, it is important to determine the methodological foundations for the formation of
digital competence of teachers. The purpose of the study is to concretize the features of methodo-
logical approaches to the formation of teachers’ digital competence. Methodology. General
theoretical research methods were used: study and analysis of theoretical literature data; sys-
temic structural analysis; concretization of the role of approaches to the formation of digital
competence of teachers. The analysis of the features of methodological approaches to the for-
mation of digital competence of teachers. Results. The research deals with the problem of
the formation of digital competence of teachers. It is shown that the need for the development
of digital competence is touched upon in many scientific works, but is not sufficiently dis-
closed in domestic scientific and practical research. The systematic, activity-based, axiologi-
cal, personality-oriented approaches to the formation of digital competence is presented.
Based on the analysis of the relevant literature, the advantages of the selected approaches in
the formation of digital competencies of teachers, their main characteristics were identified.
Conclusion. The approaches used as the methodological basis of the research, not only do not
contradict each other, but also complement each other, act as a basis for constructing a con-
cept and a structural-meaningful model of the formation of the teacher’s digital competence.
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AnHotamms. [Ipobrema u yenv. Llupposas tpanchopmalys B 00pa3oBaHiK TpeOyeT
HOBOTO MO/IX0Ja K TPAJUIIUOHHBIM METOAUKAM OOYUYEHHS U MPUBOAUT K YCKOPEHHOMY H3Me-
HEHUIO METOJIOB U (hopM oOyueHwus. VM3ydeHue u BEIOOP BO3MOXKHOCTEH 3(PPEKTUBHBIX CeTe-
BBIX CpPeJI IIPH CO3AaHUU HUPPOBOro 0OPa30BATEIBHOIO KOHTEHTA CETOHS CTAHOBSTCS OJIHOU
W3 TJaBHBIX 3a/1a4 AJsi pabOTHUKOB cepbl o6pasoBanus. st 3TOr0 HEOOXOMUMBI BBICOKO-
KBaIH(UIUPOBAHHBIE MEATOTH, Y KOTOPBIX CHOPMUPOBAHBI IIU(PPOBbIEC KOMIICTEHIINN U HABBIKH
00ydeHHs B TEUCHHUE BCEH JKM3HHU, TBOPUSCKU MOAXOIAIINE K MIOCTOSHHOMY ITpOdeccnoHab-
HOMY pOCTy. B 3TOl CBSI3U BaXKHBIM SIBISIETCS ONPEICICHHE METOMOIOIHIECKIX OCHOB (hop-
MHpOBaHUs HU(PPOBON KOMIETEHTHOCTH yuuteneil. Llenpio nccieaoBanus crajga KOHKPETH-
3a1us 0COOCHHOCTEH METOI0JIOTHYECKHX MOIXO0A0B K (GOPMHUPOBaHHIO IU(PPOBON KOMIIETEHTHO-
cti yuureneit. Memoodonozus. VIcmonb30BaHbl 00IIETEOPETHYECKUE METO/IBI UCCIIETIOBAHHUIA:
M3yYeHHUE U aHAIH3 JUTEPATYPHBIX IaHHBIX TEOPETHUYSCKON HAMPABICHHOCTH; CUCTEMHO-
CTPYKTYPHBIH aHAIN3; KOHKPETH3AIHs POJIH MOAXOA0B K (POPMUPOBAHHIO IUPPOBON KOMIIE-
TEHTHOCTH yuntenel. [IpoBesieH aHaIm3 0cOOEHHOCTE METOIONOrMYECKUX OAX0I0B K hopmu-
POBaHUIO HK(POBOI KOMIIETEHTHOCTH yuuTenel. Pesyivmamoi. PaccMoTpena mpobiema dopmu-
poBanust U(POBOI KOMIIETEHTHOCTH yuuteneil. [Toka3zaHo, 4To HEOOXOAMMOCTh Pa3BUTHS
1 POBOI KOMIIETEHTHOCTH 3aTPArkBaeTCs BO MHOTHMX HAaydHbBIX paboTax, OHAKO HeJ0CcTa-
TOYHO PACKPHITA B OTEUYECTBEHHBIX HAYYHO-MPAKTUYECKUX HCCIEAOBAHUSIX. [IpeacTaBIeHbI
CHCTEeMHBIH, JIeSITEIbHOCTHBIN, aKCUOJIOTHYECKU, TUIHOCTHO-OPUCHTHPOBAHHBIH MOIXOIBI K
¢dopmupoBanuio 1uppoBoii kommereHnun. Ha ocCHOBe aHann3a COOTBETCTBYIOIIEH TUTEpaTy-
PBI OIPEJICIICHbI MPEUMYIIECTBA BHIOPAHHBIX MOIXO0A0B B (POPMHUPOBAHUH HU(PPOBBIX KOMIIE-
TEHIUH yYuTeNned, NX OCHOBHBIC XapaKTEPUCTHKU. 3akimiouenue. 110IX0AbI, UCIIONb3yEMBIE B
Ka4eCTBE METOJ0JIOTHYECKON OCHOBBI MCCIIEOBAHMUS, HE TOJBKO HE MPOTUBOPEUAT, HO H JIO-
MOJIHAIOT IPYT APYTa, BHICTYHAIOT B KAYECTBE OCHOBBI JUIS MOCTPOCHHUS KOHIICTIIIUK U CTPYK-
TYPHO-COJIePIKATENbHON Moenu GOPMHUPOBAHUS IIH(DPOBOH KOMIIETCHTHOCTH YUHTEIISL.

Knarouessble cioBa: mudposuzarms, Mojaens SAMR, nudposas KOMIETEHTHOCTh YUIH-
TeIIsl, CACTEMHBIH ITOX0, JeATeIbHOCTHBIN MOAXO0/, aKCHOIOTHYECKUH TOJX0, TMIHOCTHO-
OPHEHTHUPOBAHHBIH MOIXO
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Problem and goal. The Internet and digitalization, reflecting the nature of
the fourth industrial revolution, are not the only revolutionary technologies affec-
ting the mechanisms of economic and social development. Several turning points
have taken place in the world since the 18th century: the so-called first industrial
revolution gave us the locomotive that led to the mechanization of the world;
the second industrial revolution brought electricity, making mass production pos-
sible; the third used information technology to automate daily activities and in-
crease the computing power available to humans [1].

The need for professional pedagogical activity in the context of the de-
velopment of digital technologies is determined by the aspiration of the teacher to
the level of “an educated person who is ready to live a full life in society” through
continuous professional growth and rapid adaptation of educational methods to
change the potential of digital technologies. The content of education must be
updated and reflect the changes in civilization, and comprehensive general education,
science and humanities is a necessary, but not sufficient condition for survival in
the digital economy. Consequently, as a result of this education, solid knowledge,
skills and abilities in mathematics, computer science and technology are required,
including digital literacy, design and algorithmic thinking. It is necessary to de-
velop students’ ability to read, collaborate, think critically, communicate, create
something new.

According to T.V. Nikulina and E.B. Starichenko, digitalization in educa-
tion is necessary to ensure the continuity of the learning process (lifelong lear-
ning), as well as big data in learning, virtualization, virtual and augmented reality
(VR, AR), cloud computing, mobile technologies, etc. advanced teaching techno-
logies, including the use of advanced teaching technologies.

Digital transformation has had a diverse impact on primary and secondary
education, especially in logistics, educational programs and teaching methods,
and has led to the emergence of assistive technologies for people with disabilities
or learning disabilities that fostered inclusiveness and equal education (https://eur-
lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52010DC0636). Teachers are
increasingly experimenting with digital-based teaching methods and using them
in their curricula. Teachers often use digital tools and pedagogical software to
prepare and deliver lessons and improve interaction.

It is important to divide investments in the digital transformation of the school
into four directions, subordinating them to each other, from the first to the fourth.

The first is the actual predicted and measured learning outcomes. In parti-
cular, the skills and values of the 21st century.

The second is educational technologies based on a new generation of digital
technologies and solutions to achieve these results: artificial intelligence, augmen-
ted and virtual reality, gamification, distributed registration systems, cloud data-
bases, intelligent communication and interaction systems, and much more.
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The third is the skills and values of teachers, their results and self-understan-
ding of the teaching and learning process, experimenting with children and sus-
tainable development.

Fourth, creating a sufficient digital environment for EdTex infrastructure
and digital solutions, including the next generation of digital technologies. Only
these areas can provide schools with new opportunities for content. Without them,
we will not be able to socialize future generations, develop skills and knowledge
in the field of controlling machines and algorithms [2].

Using the SAMR model, it is possible to describe how digital technology affects
teaching and learning. SAMR: Substitution, Augmentation, Modification, Redefinition.
The model was introduced by Dr. Ruben Puentedura (http://www.hippasus.com/).

The model consists of four stages:

1) substitution: digital technologies replace traditional technologies (for example,
typing in Word);

2) augmentation: digital technologies are becoming an optimization tool for
solving educational problems (for example, current or diagnostic or final asses-
sment using mobile applications such as Google Forms, Kahoot, Plikers, etc.);

3) modification: significant functional changes in the educational process
and the interaction of its participants (for example, the use of mixed learning
technologies);

4) redefinition: setting and solving new pedagogical problems that have not
been solved before.

The leading functions of a teacher in a digital environment are:

— development of training forms, methods, working materials, as well as
diagnostic and formative assessment tools and, on this basis, the creation of
a local educational environment for a specific training course, rich in development
opportunities;

— development of scripts for lessons based on various, dynamic forms of
organizing educational activities and the optimal sequence of using digital and
non-digital technologies;

— organization of individual and team activities (including individual, project,
distribution and network) activities of students in the digital educational environment;

— design and organization of important conditions for educational com-
munication, including network conditions;

— organizing a reflective discussion of important personal experiences;

— the formation and development of critical thinking in the process of sear-
ching and selecting information in the digital environment;

— management of student learning motives, including the use of facilitation
tools in group work, as well as management as a carrier of the role images of
“successful adult” and “successful professional;”

— integration of various living spaces of the digital generation — virtual and real,
supporting the development of the student in the real social and professional world;

— regular constructive communication with other teachers working with stu-
dents (study group, project group, etc.) [3].

Digital pedagogical competence is associated with learning, skills in the use
of digital technologies that allow professionals to work with modern information
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and communication technologies, computers, software applications and databases,
helping to implement ideas and tasks in their work [4].

In this regard, the study of the formation of digital competencies of school
teachers is based on the definition of a methodological strategy for scientific
research. Methodology is a sign of the scientific organization of any activity.

In pedagogy, methodology acts as a field of scientific knowledge in two
aspects — a system of knowledge and a system of action. This applies to two types
of activities — methodological research and methodological support. Methodo-
logical research is indirectly related to pedagogical practice. Their tasks: to iden-
tify the patterns and trends in the development of pedagogical science associated
with practice, to determine the principles of increasing the efficiency and quality
of pedagogical research, to analyze their conceptual composition and methods.
The term “methodological action” refers to knowing how to formulate a research
topic, solve a problem, make assumptions about the logic of research, and so on [5].

Methodology. General theoretical research methods were used: the study
and analysis of literary data of a theoretical orientation; system-structural analysis;
concretization of the role of approaches to the formation of digital competence of
teachers. The analysis of the features of metological approaches to the formation
of digital competence of teachers is carried out.

The term “approach” is used to refer to a set of ideas, principles, methods
that form the basis of problem solving. Methodological approaches are considered
as one of the methodological concepts, along with such concepts as “method”,
“program”, “algorithm”. All of them are the basis for describing scientific acti-
vities leading to scientific knowledge. Any methodological approach to learning
describes the goals of learning, the content and organization of the educational
process, the assessment of educational results through a set of general principles.
Today it is obvious that the modern model of education is being developed and
implemented on the basis of the above methodological approaches, which harmo-
niously interact and complement each other [6].

Results and discussion. Let us highlight the methodological approaches
underlying the formation of teachers’ digital competence.

Systems approach. The term “system” is used in the scientific literature in
various senses. Today there are more than forty definitions of the concept of
“system”, considered by different authors. A lot of large monographs, a lot of
articles, reviews, discussion materials, conferences are revealed, different views
on the essence of the system platform are revealed, definitions of basic concepts
are given.

For example, according to the definition proposed by O.V. Chukaev, a system
is a set of elements that make up a functional unit and their interaction. The content
of a systemic study consists of solving two main problems: 1) the problem of sys-
temic placement of an object, the relationship of its elements, emergent properties,
mechanisms of its functioning and development; 2) problems of system modeling
of an object for certain properties. The solution to this problem is to create
new systems or change existing systems. Systems research is conducted through
the system platform, theoretical systems structures, and systems analysis.

A systematic approach is a methodological direction of research based on
considering an object as a whole set of elements in a set of relations and the re-
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lationship between them, that is, an object as a system. A systematic approach is
a method that covers any form of organization of our activities, identifying pat-
terns and relationships for their effective use [7].

Our research allows to study the formation of digital competence as a sys-
tem, focusing on the problem, identifying the integrity of the formation of digital
competence and providing its mechanisms, identifying the types of communi-
cation of its components and bringing them together into a single theoretical
picture.

Therefore, a systematic approach to the formation of digital competencies of
teachers allows to correctly solve the research problem and develop an effective
strategy for their study. A systematic approach to the study of the formation of
teachers’ digital competence (the method of systems analysis) requires conside-
ration of all phenomena and processes in the study of this problem in such
categories as “relations,” “communication,” “interaction.” The study of the rela-
tionship between the key elements in the formation of digital competencies allows
to identify the factors that contribute to their formation, describe the elements,
and determine the qualitative and quantitative characteristics.

Structural connections in the formation of digital competence of teachers
reflect the interaction of elements of the system as a whole, and the cause-and-
effect relationships of objects distinguish them from the leading object. This platform
is a phenomenon of digital competence (functions of the system, relationships
between them, the relationship of the system with the environment) as a process
(stage of system development, quality of stages) and as an action (the result of
studying an object is a model of the researcher’s work with the phenomenon
under study).

Working approach. According to S.L. Rubinstein, “...human action as a whole
is, first of all, an impact, a change in reality; ...it is not only an effect, a change
in the world and a product of certain objects, but also a social act or attitude in
a certain sense of the word. Consequently, action is not an external work, but
an attitude towards people, towards society, a person manifests itself in his entire
being, in action.

The action platform for the formation of digital competence of teachers
includes the use of forms, methods and techniques of pedagogical activity.

Axiological approach. In the modern world, the crisis of human nature has
become obvious. The development of technocratic trends not only in the pro-
duction sphere, but also in the context of the growth of various social aggression
(extremism, nationalism, political chauvinism, neo-fascism, etc.) threatens
the world with global socio-economic and political catastrophes. Humanization of
all spheres of life is the only condition for productive resistance to negative trends.
At the same time, the modern world inevitably gives preference to an educated
person [8].

Axiology (the study of values) has a long history of formation as a deter-
ministic theory of axiological views. “Value”, being the main concept of the axio-
logical platform, has turned into an interdisciplinary phenomenon that now unites
knowledge about the development of society and requires the involvement of va-
rious scientific apparatus for its study.

99 <6
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According to A.G. Kalyuzhnaya, the application of the philosophical theory
of values in the context of pedagogy allows to consider the content and structure
of pedagogical education as a field of objective and interdisciplinary relations
that unite knowledge, value attitude of teachers and students to reality. Today,
in the purposeful development of the personality, the effective professional deve-
lopment of students, they are guided by socio-cultural values. At the individual
level, the axiological approach is focused on the implementation of optimal me-
thods of focusing pedagogical influence on modern social values.

The methodology of the platform of values E. Fromm considered “uncon-
scious values that serve as direct motives of human behavior are values that arise
from the social system of an industrial society: property, consumption, social
status, entertainment, strong emotions” [9].

In general, the analysis of the value category allowed to consider the axio-
logical approach to the education system in the context of changes in modern
society [10].

In the hierarchy of educational values proposed by V. Slastenin and G. Chi-
zhakova, dominant (knowledge, cognitive activity, cognitive activity, communi-
cation), normative (standards, moral norms), motivational (pedagogical methods,
technologies, means of control), accompanying (cognitive) qualitatively oriented:
reading skills, understanding of the studied objects and phenomena) values are
closely related and together form the basis of pedagogical axiology.

The axiological approach to the formation of digital competence of teachers
shows that the analysis of pedagogical research includes the desire to do good not
only in reality, but also in the virtual world, kindness, conscience, justice, dignity,
decency, responsibility, etc.

Person-centered approach. Personality-oriented platform — the direction of
education, curriculum, educational institution, etc., a universal humanistic pheno-
menon based on respect for the rights and dignity of the child in choice. Personality-
oriented approach is a program of pedagogical activity aimed at educating a perso-
nality. The personality-oriented approach is based on the creation of a certain
educational system that “activates” the mechanisms of the functioning and de-
velopment of the individual.

The model of person-centered education developed by V.V. Serikov, the es-
sence of a person is reflected in his ability to take a certain position. According to
the scientist, “personality-oriented education is not the formation of a personality
with certain qualities, but the creation of conditions for the full expression and
corresponding development of the individual functions of students” [11].

A personality-oriented approach to the formation of digital competencies of
a teacher is a methodological basis based on a system of interrelated concepts,
ideas and actions of a teacher that provide and support the development of self-
organization processes, his individuality when introducing digital educational
technologies. Means a versatile education, consisting of concepts, principles and
methods of pedagogical activity; associated with the desire of the teacher to
develop professional individuality, uniqueness, reflect his subjective qualities.

Conclusion. The digital transformation of education, the transition to dis-
tance learning in the context of a pandemic, impose new requirements on teachers.
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They are required to be competitive and well versed in digital learning techno-
logies, to think creatively, communicatively, and critically. The growing pedago-
gical potential of digital technologies in education provides students with a wide
range of opportunities to provide learning content and feedback. The methodo-
logical approaches described above are based on structural and content modeling
of the formation of teachers’ digital competence.
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IIpodaema u neab. HoBas TexHOIOrMYeCKask peBOJIIOLNS 3aIlyCTHIIA TPaHC-
(hopmanoHHbIe TIpotiecchl B 00pa3oBanuu. [IpeoOpa3oBaHie MacCOBBIX MOJeNei
00pa30oBaTeNLHOIO Mpoliecca B MHAUBUAYalbHbIE TPAEKTOPUU Pa3BUTHSI KaX10T0
IIKOJIbHUKA B MU(POBOI 00pa3oBaTeIbHON cpese MpeanoiaraeT He TOJIbKO TeX-
HOJIOTUYECKNE U3MEHEHUs, COBEPIIEHCTBOBAHUE PYTHHHBIX NIPOLIECCOB, HO U pea-
JU3ALUI0 CUCTEMHOTO MOAX0/1a 110 OOHOBJICHUIO LIEIeH, U3MEHEHHUIO CTPYKTYPhI U
coJiepkaHusi, opMaToB 0Opa3z0BaTEILHOIO MpoLecca.

Onucanue acrieKToB BHEAPEHUs LU(POBBIX TEXHOJIOTHH B 00pa3oBaTeIbHbIN
nporecc, npoBeaeHHoe B uccienoBanusx A.JO. Yeaposa, I1.J]. Pabunouu [1; 2],
MOKa3bIBAET, YTO HECMOTPS Ha CTPEMIIEHHE O00ecrednTh 00pa30BaTEIbHYIO CH-
CTeMy ILIKOJI HU(POBBIMU HHCTPYMEHTAMH U PECYpCaMy, MHOTHE U3 HUX TaK U He
CTaJIi MOJTHOLEHHBIMU YYaCTHUKAMH €MHOI0 MHPOPMAIIMOHHOTO MIPOCTPAHCTBA.
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bapbsepamu, npensTcTBYOIUMEI HUPPOBON TpaHCcHOpMAIUH, SBIISIOTCS HEAOCTA-
TOYHO Pa3BUTasi WHPPACTPYKTYpa, YPOBEHb HU(PPOBBIX KOMIIETCHIIMN MEIaroroB
U aIMUHHUCTPATUBHBIX PAaOOTHUKOB, M3JMILIHSISA 3aperyJMpOBaHHOCTH MPOLECCOB
WCTIOJIB30BaHUS IU(PPOBBIX TEXHOJIOTHNA. [ OTOBHOCTh HIKOJIBHBIX YUUTENEH K H3-
MEHEHHUIO MEearorMyeckuX MPaKTUK U MOAXOJO0B 3aBUCHUT OT MHJEKCA MX TEXHO-
JIOTMYECKON TOTOBHOCTU. YUMTENSl C HU3KUM YPOBHEM MHJIEKCa J1€3aJalTHpOBa-
HBI B IIKOJBHBIX Ipolieccax MpeoOpa3oBaHuil, MO3TOMY YPOBEHb pa3BUTHUS UG-
POBBIX KOMIIETEHIIHI CTAHOBUTCS KIIFOYEBBIM (DAKTOPOM, OIIPENEeNISFOIIUM TOTOB-
HOCTb ILIKOJIBI K IU(pOBOit Tpanchopmanuu [3; 4].

OreHka MPaKTUKU UCTIONIE30BAHUS ITU(PPOBBIX TEXHOJOTUN YUUTEISIMHU, TIPO-
BenenHas HA®MU [5], nokazana, uto 30 % npuMeHsOT HU(POBbIE TEXHOJIOIUHU B
yaeOHOM Tmporiecce, S0 % MHAUBUIyaTM3UPYIOT 00pa3oBaTeabHbIN mporecc u 40 %
JAt0T 3aJaHust 00yJaromumes, Tpedyrolye co3aanus 1uppoBoro kouteHTa. 1o uto-
ram MesKIyHapOJHOTO MCCIIeI0BaHus yauTeIbckoro kopmyca TALIS 20181, 41 %
POCCUICKMX yuuTeNell 0TMEYaroT OTCYTCTBHE B MpOrpaMMe MpogeccCHoHaTbHON
MIOATOTOBKH BOIIPOCOB HCIOJI30BAHUS LU(PPOBBIX T€XHONOTHH, 15 % — ocTpyro
NOTPeOHOCTh B UX OCBOCHUM.

CrnenoBarenbHO, B cdepe BBICIIETO MEJarornieckoro oopa3oBaHUs CyIe-
CTBYIOT NpoOeIbl N0 (POPMHUPOBAHUIO LIU(PPOBBIX KOMIIETEHLIUH, OTCYTCTBYET pe-
TyJsIpHasl TPaKTHKA WX Pa3BUTHS B IIKOJIE, HEJOCTATOYHO KAYECTBO MPOTPAMM
NOBBIIIEHUS KBaM(puKauu. Hekoropele 3aTpyIHEHHSI MOKHO Pa3peIinTh MOHU-
MaHHEM KOHIIENTYAJIbHBIX OCHOB M XapaKTEPHCTUK IH(POBOH TpaHChopManuy,
M03TOMY 00OCHOBAHHE KOHCTPYKTA MOJAETH IIU(PPOBBIX KOMIIETEHLIUH M€1aroros,
HEOOXOTUMBIX IS pabOThI B BBICOKOTEXHOJOTUYHON 00pa3oBaTelbHOU cpere,
CHCTEMHOI'0 MOJX0Jia K YIPABJICHUIO pa3BUTHEM LM(POBBIX KOMIETEHUUH y4u-
TEJsI IPEACTABIISETCS AKMYalIbHbIM.

Takum obpazoM, yenwv uccredosanuss — MOICIUPOBAHNE TTEPCOHATU3UPOBAH-
HBIX TIPOTPaMM TOBBIIIEHHS YPOBHS HU(PPOBBIX KOMIIETEHIINH MEJaroroB Kak Qak-
TOpa YCIEIHOCTH LU(POBON TpaHC(HOPMALUK ILIKOJBL. 3adauu ucciedo8anus co-
CTOSIT B OIIPECTICHNN TEOPETUIECKON PaMKH IMOHATHIHO-TEPMHHOJIOTHYECKOTO aIl-
napata, (POpMHPOBAHUU CTPYKTYpPbl MOJETH LU(POBBIX KOMIIETEHIMH MeAaroron
U aJITOpUTMa MOCTPOEHUSI MEPCOHATU3UPOBAHHON 00pa30BaTEIbHOM TPAaEeKTOPUH,
MIPOEKTUPOBAHUU MOJIENIN YIpaBJIEHHUs pa3BUTHEM LU(PPOBBIX KOMIIETEHIMN Mesa-
TOTrOB, OTBEYAIOIIEH TPeOOBaHUSIM HETIPEPHIBHOCTH, MHIMBHIYAIN3AIMN, CHCTEM-
HocTH. MccnenoBanue aeT OTBETHI HAa BONPOCHI: Kakue LU(POBbIE KOMIETEHIMN
TpeOyIOTCS [Tl peleHus 3a1a4 MPO(HEeCCHOHATBHON eI TeTbHOCTH U MOTYT COCTa-
BUTb KOHCTPYKT MOJiesi IIU(POBBIX KommeTeHuni negarora? Kak nepcoHanusupo-
BaTh 00pa3oBaTelbHYI0 TpaekToputo mnenarora? Kak 3¢dekTHBHO ymnpaBisTh pas-
BUTHEM LU(POBBIX KOMIIETEHIMI TIeJarorop?

MeTtonoJiorust. /i1 onpeneneHuss paMOK MOHATHIHO-TEPMUHOIOTHYECKOTO
anmapara IpoBeJIeH TEOPEeTHUECKUI aHaIU3 U CHHTE3 Hay4YHbIX MOJOXKEHHUH oTe-
YEeCTBEHHBIX U 3apyOEKHBIX UCTOUHUKOB IO MpoOIeMe MCCIeAOBaHMs, PACCMOT-
PEHO MHOroo0pa3ue CylIeCTBYIOIINX MOAXO00B K TPAKTOBKE M ONPENEIEHUIO CO-
OTBETCTBYIOLINX MOHSATHA.

'TALIS — the OECD teaching and learning international survey. URL:
https://www.oecd.org/education/talis/ (accessed: 10.07.2021).
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B npodeccuonansHoM ctanaapre neparora’ MKT-KOMIETEHTHOCTh Xapak-
Tepu3yeTcsi MpodheCcCHOHATBHBIM HCTIOIB30BaHUEM ITU(PPOBBIX TEXHOJIOTHH B 00-
pasoBaTeNbHOM Mporiecce. bonee ynoTpeOUTensHO MOHATHE MU(GPOBON TpamMoT-
HOCTH KaK CIIOCOOHOCTH MpPaBWJIBHO M 0OE€30MacHO YIPaBiAThb, UHTETPUPOBATH,
0OMEHHMBATHCA, CO3/1aBaTh MH(OpPMAIIHIO, OPraHU30BHIBATh JOCTYI K HEW Ha OC-
HOBE IU(POBBIX YCTPOUCTB U CETEBBIX TEXHOJIOTU, aKTUBHO Y4acTBOBATh B KO-
HOMMYECKOH M COINMANbHOM ku3HK . 1[u(poBbIE KOMIETEHIUH OIpeAeaoTcs
KaK OCO3HAHHOE W OTBETCTBEHHOE MPUMEHEHHE HU(POBBIX TEXHOJOTUH B TPO-
1ecce 00ydeHusl, BBITIOJHEHWE pabounx U ku3HeHHBbIX QyHKui [6]. I'.Y. Conna-
ToBa [7] mox 1udpoBOil KOMIETEHTHOCTHIO TOHUMAET CIOCOOHOCTh JIMYHOCTH
paioHaIbHO U 6€30MacHO MPOU3BOIUTE OTOOP M UCIOJIB30BaTh U(POBHIE TEX-
HOJIOTHH, padOTaTh C IEKTPOHHBIM KOHTCHTOM M B3aUMOJICHCTBOBATH B Pa3jiHy-
HBIX cepax AesTeNbHOCTH, HETIPEPHIBHO OOHOBJISS KOMIIETEHITNH, BKIFOYAIOIIHIE
CUCTEMY 3HAHWW, YMEHUHN, MOTUBAIlUU U OTBETCTBEHHOCTH.

Cornacumcs ¢ mo3uinuel aBTopoB [1], onpenensromux MuQpoBbIe KOMIIE-
TEHIMH TeJarora Kak COBOKYIMHOCTh 3HAHWUW, HAaBBHIKOB U YCTaHOBOK, CIIOCOOCT-
BYIOLIMX cBOOOAHOMY Hcnoib3oBaHuio MKT Ha paznuuHbIX 3Tanax opraHu3aniu
y4eOHOro mpoiiecca, HauWHasi CO CTAJAMH MOATOTOBKH 3aHATHS M 3aKaHUYMBAs CO-
3maHueM upPOBON Cpeilbl, TIO3BOJISIONICH KOHCTPYHPOBATh MHIUBHYTEHBIE 00-
pa3oBaTeNbHBIC TPACKTOPUHU IITKOJIBHUKOB, MOTUBHPOBATH UX K O0YUYEHUIO, aHAIIH-
3UpOBaTh U MPOTHO3UPOBATH PE3yIbTaThl Y4EOHOTO MpoIiecca.

[udpoBsie HABBIKK, COCTABISIONINE KOMITETEHINH, TOHUMAIOTCSA Kak 0a30-
BOE€ yMeHHUe o0paiieHus: ¢ HU(GPOBBIMU TEXHOJOTHSIMH B XOJI€ PEIIECHUS pa3iny-
HBIX JKU3HEHHBIX M IMPOU3BOACTBEHHBIX 3a1a4. [[puMeHeHrne MU POBBIX YCTPOUCTB
U TPWIOKEHUH (opMUpYEeT MOJETH MOBEIeHUs, 00pa3ys HU(POBYIO KYIbTYpy
KaK COBOKYIHOCTh KOMIIETEHIIMM, XapaKTEpU3YIOIIUX CHOCOOHOCTh MPUMEHSTH
1U(pOoBBIE TEXHOJIOTHH 11 KOM(DOPTHOM KU3HU B COBPEMEHHOU Cpefie, B3aUMO-
JeiicTBOBATh ¢ OOIIECTBOM M pemniaTh 3a/1a4il NpoQecCUOHANbHON eATeIbHOCTH.
Monens TUpPOBEIX KOMITETSHITNH — TUHAMHYECKH H3MESHSIOIIMICS HA0Op CIeIu-
aNbHBIX U YHUBEPCAIBHBIX KOMIETECHIIN, COOTBETCTBYIOIIMX MPO(heCCHOHATHHOM
nesTelbHOCTH. PopMuUpyeTCcsl NepCOHANIBHBIN MPOPMIIb KOMIIETEHIINI — NacopT
3HAHUM, YMEHHI, HABBIKOB, HAKOIJIEHHOT'O ONBITA U Pa3JIMYHBIX JOCTHKEHUN Ye-
JoBeKa. YTpaBieHHe pa3BUTHEM IU(POBBIX KOMIIETEHIIMN MEe1aroroB — OpraHu-
3amust O0y4YeHUs MeJaroroB BHEIPCHUIO WHHOBAIIMOHHBIX TEXHOJIOTHH Mpeodpa-
30BaHUs 00pa30BaTENLHOTO MpoIlecca.

Jlist popMHUpOBaHUS TEOPETUIESCKONH PAMKH MOJEITH MU(PPOBBIX KOMIIETCH-
LMI TIeAaroroB MPOBEIEH KOHTEHT-aHAIU3 POCCHICKUX M 3apyOeKHBIX MOjemeit
M(POBBIX KOMIETEHIIM Me1arora 1 HHTerpauu Hu@poBbIX TEXHOJIOTUN B 00Y-
YEHHUE.

2 TIpoeccHOHANBHBI CTaHAAPT IS TIEAAroroB (BOCIMTATENEH, yunTenell) B cepe J0-
LIKOJIBHOTO, HAaYaJIbHOTO OOIIIEro, OCHOBHOTO OOIIEro M CpeHEro oOmiero o0pa3oBaHus: MPHUKa3
Muntpyna Pocenn ot 18.10.2013 1. Ne 544n. URL: https://sch1205uz.mskobr.ru/files/profstandart
uchitel vospitatel. pdf (maTa obpamenms: 10.07.2021).

3 UNESCO ICT competency framework for teachers. 2020. URL: https://en.unesco.org/themes/ict-
eduction/competency-framework-teachers-oer (accessed: 10.07.2021).

TEJATOTMKA U IUAAKTUKA UHOOPMATU3ALIUN 317



Khochenkova T.E. RUDN Journal of Informatization in Education. 2021;18(4):314-325

IIpodeccHonanbHbIil cTaHaapT® ompenenseT TpU KOMIOHEHTa IU(POBOi
KOMIIETEHTHOCTH: OOIIETOIB30BATEIbCKIH (TEXHOJIOTUYECKHE YMEHHsI), o0mIerne-
Jaroru4eckuil (U3MEHEHHEe METOJIUKU M COJAEp)KaHUs MpeaMeTa) U NpeaMETHO-
Mearoruiyeckuii (Co3maHue JIEMEHTOB y4eOHO-METOUUECKOro Komruiekca). B ot1-
yere HA®U [5] uudpoBas rpaMOTHOCTh yUUTENECH OLIEHUBAETCS 10 KOMIIOHEH-
TaM HH()OPMAITMOHHOW TPAaMOTHOCTH, KOMIBIOTEPHOW T'PaMOTHOCTH, Meauarpa-
MOTHOCTH, KOMMYHUKAaTUBHOM I'PAMOTHOCTH ¥ OTHOILLEHUS! K UHHOBALIUSM.

EBpornelickasg koMuccusi B MoJieil HU(PPOBBIX KOMIETEHLIUN I'pa)aaH pac-
cMmarpuBaeT 21 KOMIeTeHI o B 001acTAX HHPOPMALMOHHOW TPaMOTHOCTH, KOM-
MYHHKAIlMU ¥ COTPYAHHYECTBA, CO3AaHUS NU(POBOTO KOHTEHTA, COOIOICHUS
6e30macHOCTH U peeHus npodieM [8]. Monens ans obpazoBanus [7] BKiIrodaeT
22 xomrmereHIuu B Oiokax: mpodeccruonanusm, paborta ¢ muppoBBIMH pecypca-
MU, 00ydeHHe, OLIeHKa, pacIlUpEeHUe MPaB U BO3MOXKHOCTEH 00yvaromuxcs, pas-
BUTHE UX IH(PPOBOI KommeTeHTHOCTH. DopMupoBaHue U(PPOBHIX KOMITETCHIINN
yunrenei Gokycupyercsi Ha U3MEHEHUH METOIMKH NPETIOaBaHUsl, Pa3BUTHH TEXHO-
JIOTUYECKUX HABBIKOB M CIIOCOOHOCTH K IMMPOTHO3UPOBAHUIO.

B crpykrype mMogenu FOHECKO?® mecTs MotyJIei, OXBATHIBAIOMIMX HCIIONb-
30BaHHE LU(POBBIX TEXHOJOTUH B 00pa3oBaTENbHON MOJMTHKE, Y4eOHYIO MpO-
rpaMMy M OLIEHUBaHHE, MOAU(DUKALUIO MeJarorn4eckux MpakTUK, YPOBEHb UG-
POBBIX HABBIKOB, yNpaBieHHEe 00pa30BaTENIbHBIM MPOLECCOM U IMpodeccroHalb-
HOE COBEPILECHCTBOBAHUE IIE€JarOrOB C BBIIEIECHUEM YPOBHEH OCBOEHHUS KOMIIE-
TEHIMI1 — MOJly4eHHe, OCBOCHHE U CO3/1aHME 3HaHUI. B Monenu mexyHapoaHoi
acCOIMAIMH 110 Pa3BUTUIO MH(OPMAIIMOHHBIX TEXHOIOTHIi B 00pa3osanun ISTE®
MIPUBEJICH NT€peUEHb KOMIETEHIIMM BCEX KIIIOUEBBIX CYOBEKTOB 00Pa30BaTEIBLHOTO
nporecca — yquTenel-npeIMeTHUKOB, yunuTelnell nHPOpMaTUKU, aJMHUHHUCTPATO-
pOB cucTeMbl 00pa3oBaHusl, 00pa30BaTENIbHBIX TEXHOJIOTOB, o0yuatonuxcs. Oco-
OEHHOCTh MOJIEJIM B U3MEHEHHUH poJiell LU(POBBIX TEXHOJIOTUHN — U3 crocoba or-
TUMU3aLMHU NIepeavu 3HaHUHM B CPEACTBO KOHCTPYHPOBAHUS IEPCOHAIN3UPOBAH-
HOW 00pa30BaTeNbHOM cpesibl U yUuTeNs Kak JUAepa U3MEHEHHH, e1arornyecko-
ro au3aiiHepa, pacuianTaTopa U aHaJUTHKA.

Crpyxkrypa uudposoit nenarornyeckoir komnereHTHocTH TPACK [9] unte-
rpupyer 0o0JacTH MPEIMETHOIO 3HAHMSI COJEpYKaHUS, IMEeIaroru4eckoro 3HaHHs
METOMKH MpenoJaBaHus U TEXHOJIOTHYECKOTI0 3HaHUS IPOrpaMMHOro obecriede-
Hus. Oco3HaHHOE PUMEHEHUE MU(PPOBBIX TEXHOJIOTHI B 00pa30BaTEILHOM IIPO-
1iecce BO3MOXKHO Ha IepecedeHuHu Bcex Tpex obsacteil. Ilo cTpykrype monens
negarora-socnurarenss TETC [10] cxoxka ¢ Hell W BKJIIOYAET MPOEKTHPOBAHHE
KOHTEHTa, KOMMYHHKALIUIO U COTPYJHUUYECTBO, OLIEHKY, HEPEpbIBHOE Mpodeccu-
OHAJILHOE Pa3BUTHE Ha MEpPECeUYEeHUU TpeX obsacTell 3HaHUM, MpeArnosaraeT pas-

* ITpogeccHOHANBHBI CTAHAAPT i NEJaroros (BoCIUTaTeNell, yaureneil) B cepe IOMIKONBLHOIO,
HAYaJILHOTO OOIIIEro, OCHOBHOI'O OOIIET0 U CPEIHero odIero oopasoBanust: mprukaz Muntpyna Poccrun
ot 18.10.2013 r. Ne 5441. URL: https://docs.cntd.ru/document/499053710 (nata oopartenust: 10.07.2021).

3 UNESCO ICT competency framework for teachers. 2020. URL: https://en.unesco.org/themes/ict-
eduction/competency-framework-teachers-oer (accessed: 10.07.2021).

¢ ISTE standards for students, educators, computer scientists, technology coaches and administrators.
2017. URL: https://go.mail.ru/search images?fim=1&rt=https%253 A%252F%252Fe.mail.ru%252F&q=
Mesxnynaponsan%e20accormmaniin%e20mo%20pa3sutnioo20nadopmarnioHHbx Y2 0Texaonornit%e208%020
o6pazoBarrm?o20ISTE& frm=web#urlhash=6871299709940451508 (accessed: 10.07.2021).
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BUTHE YMEHUS MPUMEHSTh TEXHOJOTHH, MEeNarornyeckue MeTOJbl U CTPaTeruu,
COOTBETCTBYIOILINE COJEPKAHUIO.

®peiimBopk SAMR’ OpHEHTHpOBaH Ha MPOLETYPHI, MOKA3bIBAIOIINE Mac-
mTad BKIIOYEHUST IU(POBOTO MHCTPYMEHTA B 00pa30BaTENbHYIO TIPAKTUKY Yepe3
YPOBHM BHEIPEHHs TEXHOJIOTUH B MPO(ECCHOHANBHYIO NEATEIBHOCTh YUUTENS:
1 — 3amemienue, 2 — ynydiieHue, 3 — i3MeHeHue, 4 — mpeodpa3oBanue. PyTuaHoe
UCIOJIb30BaHNE HUPPOBBIX TEXHOJIOIUH 1-r0 U 2-r0 YpOBHEH HE BEET K U3MEHe-
HUIO 00pa30BaTeIbHON MapaurMbl, a HHHOBAIMOHHOE BHEIpEHHE Ha 3—4-M ypoB-
HSX OMOTAeT IOCTUYb KaYeCTBEHHO HOBBIX 00Pa30BaTENIbHBIX PE3yIbTaTOB.

CpaBHUTENbHBIN aHATN3 KOHUENTYaAIbHBIX PAMOK Pa3IMYHbIX MoJeneil mud-
POBBIX KOMIIETEHIIMH IO3BOJISIET BBIJCTUTh OCHOBHbIE TPEOOBaHUS K CIHELUAIH-
cTam, paboTaromuM B cepe 00pa3oBaHMs, COCTABIISIONINE 00JIACTH KOMIICTCHITHIA
111 POPMUPOBAHUS NTPOrPaMM NMPO(HECCHOHANTBHON MOATOTOBKHU MEaroros:

— BBIOOD, OIEHKA W HMCIOJb30BaHUEe MU(PPOBBIX TEXHOJIOTHIA IS 00ydeHus,
IpUMEHEeHHEe IU(POBBIX MHCTPYMEHTOB JUIsS PELICHUs MPEAMETHBIX 3a7ad B paM-
Kax o0pa30BaTeIbHOM MPOrpaMMBbl;

— CO3/1aHUE aBTOPCKHX 3JIEMEHTOB 00pa30BaTeNbHOM Cpefibl, TO3BOISIOIINX
KOHCTPYUPOBATh MEPCOHATIBHYIO TPACKTOPHIO O0YUYEHHS C YUETOM MHIMBUIYaJIb-
HBIX 0COOCHHOCTEHN 00yUaronxcs;

— BHeJpeHUe HU(PPOBBIX UHCTPYMEHTOB JJIsl OPraHU3allMd KOMMYHHKAIUH,
0o0y4yeHMs B COTPYIHUYECTBE, B3aUMOJEHCTBUS BCEX UICHOB 0Opa30BaTEIbHOTO
rporecca, MoAAep>KK1 caMoo0pa3oBaHus KOJIbHUKOB;

— aBTOMAaTH3aLUs OLEHKHU pe3yJIbTaTOB 00pa30BaTeIbHOIO MPOIIECcca;

— COBEpIICHCTBOBAHNE MU(PPOBBIX KOMIIETCHIINI IIKOIBHUKOB 11 KOM(OPT-
HOW ’KM3HEEATETLHOCTH B LU(POBOM MUDE;

— HeTpepbIBHOE MPO(PECCHOHATFHOE Pa3BUTHE C MPUMEHEHUEM IH(PPOBBIX
TEXHOJIOTHH 1 CETEBOr0 B3aMMOAECHCTBHSL.

PesyabTaTsl M 00cy:kaeHue. B paMkax nmpoBeIeHHOr0 UCCIEI0BaHUsS Tpe-
JI0’KEHa CTPYKTYpa MOAEIH HU(PPOBBIX KOMIETEHIMHA Ne1aroros, (GyHKIHMOHAIbHAS
4acTh KOTOPOM CONEPKUT OJIOKU: KOHyenmyanvbHull (LUeNW, 3a1a4i, PUHLIUIEL U
colepkaHue oOydeHus1), mexnonocudeckuti (AITOPUTM MPOESKTUPOBAHUS TPAEKTO-
puH, co3nanue MUGPOBO 00pa30BATEILHON CPEIIbI, METOIBI OOYUCHUS ), Kpumepu-
anvHolii (YPOBHU U IECKPUNITOPHI KOMIIETEHLIUH), peghiexcughblil.

CopneprkaHue MpeacTaBIeHO OJIOKaAMUA-MOIYIISIMHA ITU(PPOBBIX KOMIIETECHITUH.

Mooyne 1. Lugpposvie uncmpymenmul u pecypcel. Vlcronp3oBaHHE TEXHO-
JOTHYECKOTO 000pyI0BaHMs. DIEKTPOHHOE MOPTHOIHO yunuTens u yueHuka. Llud-
poBoii podub.

Mooyne 2. [upposvie mexnonocuu ezaumooeticmeusi. Lludpossie momor-
HUKH: MECCeHIKepbl, (hopyMmbl, yaThl. [{udpoBeie HHCTPYMEHTHI TPYHIOBOM pa-
OOTBI: UHTEPAKTUBHBIE JJOCKH, CEPBUCHI BUJCOKOH(DEPEHIIHIA.

Mooyne 3. Cemegvle obpazosamenvhble cepsucsl. CETEBOE B3aUMOCHCTBHE.
Opranuzanusi 00pa3oBaTENbHBIX MPOEKTOB, JUCTAHIIMOHHBIX OJIMMITMAA U KOH-
KypcoB. ['elimudukanus. BUKTOpUHBI, KBECTHI.

7 Substitution augmentation modification redefinition (SAMR). URL:
http://blendedlearning.pro/script/samr/ (accessed: 10.07.2021).

TEJATOTMKA U IUAAKTUKA UHOOPMATU3ALIUN 319



Khochenkova T.E. RUDN Journal of Informatization in Education. 2021;18(4):314-325

Mooyne 4. L{ugpposvie mexnonocuu 31eKkmponno2o obyuenus. JIncTaHoH-
HBeI yueOHbIH Kypc. Cosznmanue mudpoBoit oOpasoBarenbHOi cpeapl. KoHCTpyk-
TOP YPOKOB, TECTOB, CATOB AJIsl CO3JJaHUs 00pa30BaTeIbHOTO KOHTeHTa. Ob6nau-
HBIE TEXHOJIOTUU B 00pa30BaHUH.

Mooyne 5. Lughposvie mexnonocuu oyenusanus. Llndposbie cepBUCH U UH-
CTPYMEHTBI (POPMHUPYIOIIETO OLICHWBAHUA. YUeOHas aHATUTUKA U BU3yaJIH3alUs
pe3yabTaToB 00yueHus. TpeHaxepsl.

Mooyne 6. Lugposas kynemypa nedazoeca. llepeBepHyThiii kimacc. Cme-
nraHHoe oOyuyeHue. CuUcTeMbl ynpaBieHUs 00ydeHueM. TeXHOJOTHH JOMOJHEH-
HOM peasibHOCTH. OpraHu3amus 00pa30BaTEIIEHOTO COOBITHSI.

Mooyne 7. Pazsumue yugposou kynremypwsi obyuarowuxcsa. Cosnanue nud-
poBoro koHTeHTa. [IpaBuia nmudposoro sTrKeTa. bezomacHocTs B IIPPOBOM Tpo-
CTpaHCTBE.

Texnonocuueckuii KOMNOHeHmM MOZIETHU TPEIIOoNaraeT co3Janue nudpoBoit
o0pa3oBaTeNbHON Cpebl s MO3TATHOrO (POPMHUPOBAHUS LIUPPOBBIX KOMIIETEH-
LMI Ha OCHOBE MPOEKTUPOBAHMS MHAUBHUYyaIbHON TpaeKTOpUH. AJIpeCHOE METO-
JIMYECKOE COMPOBOKACHUE MEaroroB BKIOYAET MHIUBUIYyaTIbHOE KOHCYJIbTHPO-
BaHHWE, BapHATUBHBIC 3aJ]aHHs, BEIOOP METOMOB OOY4YEHHsI, HAIIOJHEHHE MOPTQO-
JIMO, CIIEKTpP HANpaBJICHUH pa3BUTUS HU(PPOBBIX KOMIIETEHIIUH.

w= 3HaHUA == YMeHusa MoTtusauusa
Mogaynb 1

== Knowledge == Skills Motivation
Module 1
8

Moayne 7 A N Moayns 2 Module 7 - Module 2
(7T TN (71 Af\\ \
AU 2 A AR
/- ) s )
0./ | 0/ |
Y S ’// < {
{/ X ) ( VAN
Mogynb 6 \ ) J Mogynb 3 Module 6 \ | Module 3
\\ | / \ /‘
\ 7 \ 24
\\ ~ /// \\ //
N \§ =
Mogaynb 5 Moaynb 4 Module 5 Module 4
Puc. 1. NHanBmnayanbHbiii npodunb Figure 1. Individual profile
LMbPOBbLIX KOMNETEHLMIA Negarora of a teacher’s digital competencies

AJTOPUTM KOHCTPYMPOBAHHS WHANBUAYATbHON 00pa3oBaTeIbHON TPACKTO-
pUH TpeAoaraeT CISAYIONIYI0 TOCIe0BATEIBHOCTh ICHCTBUM:

1) TnarHOCTHKa HaYyaJIbHOTO YPOBHS IMU(POBBIX KOMIIETEHIMI MeAarora mno
CEMU HaIPABIICHUSM COJACPIKATCITLHOU CTPYKTYPBI MO MU(PPOBBIX KOMIIETCH-
Ui B Tpex o0nacTsax (3HaHUSA, YMEHUS, MOTUBAIINSA);

2) Busyanm3anus pesynbraToB ¢ nmomoimbio Excel n hopmupoBanmne nuam-
BUyaabHOTO Mpoduiis HU(POBBIX KOMIIETEHIIMI nieaarora (puc. 1), onpeneneHue
MIPUOPHUTETHBIX 00J1aCTeH Pa3BUTHS;

3) BbIIENeHIE MOy Iel IPOrpaMMbl O0YUESHUsI, YPOBHSI OCBOSHHS KOMIIETEHIINIA;

4) ompeneneHue CIIOCOOOB M3yUEHUs, UCTIOIb3YEMBIX METOJIOB M TEXHOJIO-
ruit 00y4deHusi, opMm U CpeICTB KOHTPOJIS PE3YIbTATOB;

5) KxoOpAWHAIMS U3YUYCHUS] MOIYJISl, KOPPEKIUS TPOABMKCHUS 110 WH]IUBH-
NyanbHOM 00pa30BaTEeIbHOMN TPACKTOPUH;
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6) popMupoBaHUe MOPTPOIHO ¢ pe3ysbTaTaMi 00PA30BATEIBLHOM JESITENBHOCTY;

7) AMarHOCTUKA JOCTUTHYTOTO YPOBHS LHHU(POBBIX KOMIIETEHIIUH T€/1arora;

8) peduiekcusi, aHanu3 pe3ysbTaToB;

9) onpenenenre HaNpaBICHUN TPOJOJDKEHUS 00yUEHH s, HOBBIM UK.

Kpumepuanvuwiti komnonenm upeanonaraeT OLEHKY YpPOBHS HU(PPOBBIX
KOMITETEHIINH 10 4-ypOBHEBOM IIKaje: pernpoayKTHUBHBINA, KOHCTPYKTUBHBIN, UH-
TErpaTUBHBIN, TBOpUYeCKU. CTPyKTypa ypOBHEN U XapaKTEPUCTUKA KOMIIETEHIUI
npuBeaeHbl B Tabn. 1 u 2. PenpoayKTUBHBIA U KOHCTPYKTUBHBIA YPOBHHU — (op-
MUPYIOIIKE, TPEANOoaraoT MepUoINIECcKOe UCTIONIb30BaHNe U(POBBIX TEXHOIO-
ruil B ydeOHOM Ipoliecce, a MHTETPATUBHBIN U TBOPUECKUN YPOBHU MEHSIOT Iie-
Jarorudeckue npakThku. [TpuoOperaemble KOMIIETEHIMU CIEAYIOIIETO YPOBHS
JOTIOJIHSFOT 3HAHUS, YMEHUS, HABBIKH MTPEBITYILETO.

Tabnuua 1

CTpyKTypa ypoBHel uudpoBbIX KOMNEeTEeHUul nesaroros

YpoBeHb XapakTtepucTtuka

MoBEepPXHOCTHbIE 3HAHWSA O LMGBPOBbLIX TEXHOJIOMMAX /151 00YYeHUs, UX aNN30am-

PenpoaykTuBHbIN
yeckoe rnprvMeHeHne, OTCYTCTBUE MOHUMAaHNS aKTyasibHOCTU BHEOPEHUS

Hanuune 3HaHnin 0 TUNOBLIX LMPPOBLIX UHCTPYMEHTaX, NEPUOANYECKOE NX MPU-
KOHCTPYKTUBHBI MeHeHve B y4ebHOM npouecce, chopMMpoBaHHas MOTUBALMS K USMEHEHUIO
nenarornyeckom npakTukn

3HaHWe NPUHLMNOB NOCTPOEHUS 06pa30BaTENbLHOIO NPOCTPaHCTBA HA OCHOBE

LMDPOBbLIX TEXHONOMMIA, CUCTEMHBI NOAX0A, K CO3AaHMI0 1 aganTtaumm umdpo-

BbIX PECYPCOB AJ151 peLleHns obpa3oBaTesibHbIX 33434, COOPMMPOBAHHOCTb Ka-
4yecTBa y4acTHUKA LMbpPOBOro coobLecTsa

WHTEerpatmeHbIn

'ny6okoe 3HaHne METOLAOB NPUMEHEHMUS LMDPOBLIX TEXHOOMNiA B 00yYeHun,
BNnafieHne LWMPOKUM CNEKTPOM LIMDPOBbLIX NHCTPYMEHTOB KOHCTPYMPOBaHWS

TBOpueckn MHAMBMAYanbHOM 06pa3oBaTeNbHON TPAEKTOPUU, MOCTPOEHUS LMDPOBOIM 06-
pa3oBatesibHOM cpefbl, pa3paboTka MHHOBALMOHHbBIX 06pa3oBaTesibHbIX MPOo-
LYKTOB, COOLITUIA, MONIHOLLEHHbIV Y4aCTHUK LMdPOBOro coobliecTsa

Table 1

The structure of the levels of digital competencies of teachers

Level Characteristic

Superficial knowledge of digital technologies for training, their occasional

Reproductive application, lack of understanding of the relevance of implementation

The presence of knowledge about standard digital tools, their periodic use
Constructive in the educational process, the motivation to change the pedagogical practice
is formed

Knowledge of the principles of building an educational space based on digital
technologies, a systematic approach to creating and adapting digital resources
to solve educational problems, the qualities of a participant in the digital commu-
nity are formed

Integrative

Deep knowledge of the methods of applying digital technologies in teaching,
possession of a wide range of digital tools for designing an individual educa-

Creative tional trajectory, building a digital educational environment, developing innova-
tive educational products, events, a full-fledged participant in the digital com-
munity

Pegnexcuenviii komnonenm TpPEIONaraeT aHalU3 pPe3ylbTaTOB, KOPPEK-
LU0, HOBBIN IIMKJI JJIS1 OCBOCHUS CIIEAYIOIIETO YPOBHS IU(PPOBBIX KOMIETEHIIUH.
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Tabnuya 2
XapakTepucTuka KOMMNeTeHLU Ui No YypoOBHAM OCBOEHUSA

YpoBeHb AecKkpunTopbl KOMNETEeHUnn

YMeHus: BnaaeHve HaBblkaMy paboThbl C TEKCTOBLIMY peaakTopamm, TabnnyHbIMu
[aHHbIMUW, UCTMOJNIb30BaHUS CETU MIHTEPHET 1 ee CePBUCOB; YMEHME CO34aBaTb
3NEKTPOHHbIE NPe3eHTaLMn, NPOU3BOAMTL TPaHCHEPT GainoB Mexay KOMMbIo-
TEPOM 1 PasNYHbIMK NMepudepuiiHbIMMU YCTPOCTBaMN; CMOCOBHOCTL peLlaTb
NPOCTbIE TEXHNYECKME NPOBEMbI C LMDPOBLIMM YCTPONCTBAMN.

3HaHus1: 0CHOBbI MHPOPMALMOHHO 6E30MACHOCTY 1 CMOCOObI 3aLLMThLI MHbOPMaLn

PenpoaykTuBHbIn

HononHumenbHo K penpodyKmMuU8HOMY YPOBHHIO:

YMeHuSsI: BnaaeHNE HaBblkamMm MOUCKA, aHaN3a, CO3AaHMS 1 ynpasfieHns nHpopmaumen

B UMdPOBOI cpeae, USMEHeHVst TapaMeTPOB, HACTPOEK KOHPUIypaLmi NPOrpaMMHOro
KOHCTPYKTMBHBIN obecrneyeHus, UCMoNb30BaHMS 061a4YHbIX XPaHWIIWILLL AaHHBIX, MPOCTENLLNX UM(POBbLIX

MHCTPYMEHTOB COBMECTHOM paboThl 1 CEPBUCOB )11 CO3aHNS OLIEHOYHbIX MaTePUasIoB.

3HaHusi: OCHOBbI MEANAarpaMoTHOCTU, NPABOBbIX, 3TUYECKUX HOPM MOBEAEHMS

B UndpoBOM cpene

HononHumenbHO K KOHCMPYKMUBHOMY YPOBHIO:
YMeHusi: BnafeHe HaBblkaMy UCMOJb30BaHUS CMELMANM3MPOBAHHOIO MPOrPaMMHOro
obecreveHns 418 peaakTMpoBaHMs pas3nnyHbIX popmaTos Meavadaiiios, CETEBOro
B3aVIMOAENCTBUS, OPraHN3aLIMN COBMECTHbIX MPOEKTOB; NCMOSIb30BAHME FOTOBbIX TEX-
VHTerpatmeHbIn HOMOTMYECKUX PeLLEeHNIA, NaThopMbl 4715t OpraHN3aumm OHNaNH-00y4eHNs!, KOHCTPYK-
TOpa YPOKOB, CANTOB, TPEHMPOBOYHBIX 3a1aHWIA, TECTOB /151 CO3AAHUS OTKPbITHIX 00-
pa3oBaTesibHbIX NPOAYKTOB; CNOCOOHOCTL Pa3BmBaTh LIMGMPOBLIE HABBIKM LLKOSIbHUKOB.
3HaHus: 0CHOBbI 06ecnevyeHns 6e30NacHOCTM NePCOHANbHbIX AaHHbIX N KOHDU-
OeHuManbLHoCTH

HononHumenbHoO K UHMe2pamMu8HOMY yPOBHIO:

YMeHus: BnafieHve HaBblkamMu CO34aH1sa aBTOPCKOro U@ pPOBOro KOHTEHTa;
cnocobHOCTb co3aaBaTthb UMdpPOBYI0 06pPa30BaTESNLHYIO CPELY C BO3MOXHOCTbLIO
BblAENEeHNS MHOVBUAYaNbHLIX 00pa30BaTebHbIX TPAEKTOPUIA; BeaeHne COOCTBEH-
HOro undpoBOro NOPTHOAMO 1 PA3BUTUE KOMMETEHLNW LUKOSIbHUKOB; MHTErPUpO-
BaHWE CNIOXHOro TEXHONIOrMYeckoro 06opynoBaHMs B 06pa30oBaTesbHbIM NPOLECC;
dbopmmpoBaHMeE LEeNEBbIX YCTAHOBOK HEMPEPBLIBHONO CaMopasBuUTUs LMdpoBbIX
KOMMETEHLMI; BOBNEYEHNE B UCMOJIb30BaHNE LUMGOPOBBLIX TEXHONOrni; anenT umnd-
poBoW TpaHchopmauun o6pasoBaTesibHOM cpeabl LWKOJIbI.

3HaHusi: OCHOBbI @aBTOPCKOIro Npaea, JIMLEH3NPOBaHUS LMPPOBOro KOHTEHTa

TBOpueckn

Table 2
Characteristics of competencies by levels of development

Level Competence descriptors

Skills: proficiency in working with text editors, tabular data; using the Internet and its ser-
vices; ability to create electronic presentations, transfer files between a computer and
various peripheral devices; ability to solve simple technical problems with digital devices.
Knowledge: the basics of information security and ways to protect information

In addition to the reproductive level:

Skills: knowledge of the skills of searching, analyzing, creating and managing in-

formation in a digital environment; using cloud data storage; using the simplest
Constructive digital collaboration tools and services to create evaluation materials; changing

parameters, software configuration settings.

Knowledge: the basics of media literacy, legal, ethical norms of behavior in the di-

gital environment

In addition to the constructive level:

Skills: knowledge of the skills of using specialized software for editing various media

file formats, networking, organizing joint projects; using ready-made technological
Integrative solutions, platforms for organizing online learning; using the constructor of lessons,

websites, training tasks, tests to create open educational products; the ability to

develop digital skills of schoolchildren.

Knowledge: fundamentals of personal data security and confidentiality

In addition to the integrative level:

Skills: mastery of the skills of creating author’s digital content; the ability to create

a digital educational environment with the possibility of identifying individual edu-

cational trajectories, to maintain own digital portfolio and develop the competencies
Creative of schoolchildren, to integrate complex technological equipment into the educa-

tional process, to form targets for continuous self-development of digital compe-

tencies, to involve in the use of digital technologies; an adept of digital transformation

of the educational environment of the school.

Knowledge: the basics of copyright, digital content licensing

Reproductive
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AJNTOPUTM NMPOEKTUPOBAHUS MEPCOHATUZUPOBAHHON TPACKTOPHUH MO3BOJISET
MOJICTTUPOBATh YIPABICHUECKYIO JACATCILHOCTD 110 Pa3BUTHIO IU(PPOBBIX KOMIIE-
TEHIMI TIeJJaroroB, MOBLICUTh YPOBEHb HU(PPOBOI KYJIbTYPHI MEJAarOTHUYECKOTO

KOJUIeKTUBA (pHC. 2).

CTpyKTypa MOAE/IM yIIPaBJIeHIECKOM AeATeTbHOCTH
110 pa3BUTHIO I (PPOBHIX KOMIIETEHIIUI II€Aaroros

v
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Figure 2. Structural and functional model of management activities
for designing the development of digital competencies of teachers

3axmouyenue. Ha ocHOBe M3ydeHust cucTeM npo(ecCHOHAIBHOTO Pa3BUTHUS
nenaroros B Poccun u 3a pyOexoM CIpOeKTHpOBaHA MOAETH YIPABICHUS Pa3BHU-
THEM LU(POBBIX KOMIETEHIINH ME1aroroB, OTBEYArOasi TPeOOBAaHUSAM HEIPEPHIB-
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HOCTH, UHAUBUIYAJIN3allMU, CHCTEMHOCTH, MIOKa3aH aJTOPUTM MOCTPOEHUS UHIU-
BHIyaJIbHOW 00pa30BaTeIbHON TPACKTOPHH MEAarormIecKuX pabOTHUKOB.

[TpennoxxeHHass MOAENb HETIPEPHIBHOTO PA3BUTHUS IU(PPOBHIX KOMIIETSHIUN
[eJaroroB MO3BOJISIET OXapaKTepU30BaTh YIPABIEHUYECKYIO A€ATEIbHOCTD 110 pa3-
BUTHUIO IIU(PPOBOTO MOTEHIIMATA OPTaHU3AIMU, PACKPBHITh MEXAaHU3M YCTPaHEHUs
3aTpyIHEHUH TMEAaroroB MpH HEJIOCTATOYHOM YPOBHE MH(PPOBBIX KOMITCTEHITHH,
pemuTh mpobieMsl nuddepeHan MeTOINYECKOT0 COMPOBOXKICHUS Te1aro-
TOB, TMOBBICUTH YPOBEHb TOTOBHOCTH TE€JAroroB K M3MEHEHHMIO TEAaroruuecKux
MIPAKTHK.
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Abstract. Problem and goal. The article deals with the problem of improving the pre-
paration of students for computer science Olympiads with the help of a specialized electronic
educational resource (EER). Methodology. The research uses the analysis of existing EER
to prepare for computer science Olympiads. Results. The assumption is put forward about
the need to create a specialized EER for preparing students for computer science Olympiads,
the requirements for it are formulated, interface and the operating procedure of EER are de-
scribed. Conclusion. The use of the EER considered in the article makes it possible to increase
the effectiveness of preparing students for participation in computer science Olympiads.

Keywords: electronic learning resources, top-down structured programming, stack,
queue, deque

Article history: received 10 July 2021; accepted 20 August 2021.

For citation: Zaslavskaya, O.Yu., & Lyubutov, O.D. The use of specialized electronic
educational resources for preparing students for computer science Olympiads. RUDN Journal of
Informatization in Education. 2021;18(4):326-336. (In Russ.) http://dx.doi.org/10.22363/2312-
8631-2021-18-4-326-336

IIpodaema n meab. ONHOM U3 IEPBOCTETICHHBIX 3314 COBPEMEHHOM IITKOJIbI
SIBJISIETCSI pa3BUTHE OJIMMITUATHOTO JBM)KCHUS, 3HAYCHUE KOTOPOTO TPYIHO Tepe-
olleHuTh. [Ipexae Bcero, 3T0 MOIIHBIA MEXaHU3M BBISABJICHHS TAJAHTIUBBIX y4de-
HUKOB Ha BCEH TEPPUTOPUM Haulell cTpassl. B mocneanue roasl Beepoccniickoe
OJIMMITHATHOE JIBIYKEHUE HACUUTHIBAET OoJiee MATH MIIJTMOHOB YYaCTHUKOB [1-4].
Cpenu npuOpUTETHBIX HaAIpaBlIeHUH pa3BUTHs Bcepoccuiickoro oJuMIUagIHOTO
JNBHM)KEHUSI CO3/IaHME PAaBHBIX BO3MOXHOCTEH JUISl IIKOJIBHUKOB BCEX PETHMOHOB
Poccuiickoit denepanuu.

Nudopmatuka — ojHa U3 CaMbIX MOJIOABIX ITUCIUIUIAH, U3y4aeMbIX B IIKO-
ne. HeyauBuTenbHO, UTO CIO0KHOCTD 3a/a4, MPEIaraéMbIX y4aCTHUKaM OJIMMIIU-
an mo uHpopMaTUKe, BO3pacTaeT roj oT roja. JJocTaTouHo 3aMeTUTh, YTO CETo-
JTHS CJIO’KHOCTB 3a/1a4 Ha MYHUIIMIIAJIBHOM 3Tare Bcepoccuiickoi oIMMnuabl o
MH(OPMATHUKE COOTBETCTBYET 3aKIIOUHUTEIBLHOMY dTamy onummuansl 30-meTHeit
JTABHOCTH. A 3aJla4yu COBPEMEHHOTO 3aKJIFOUUTEIILHOTO dTara OJIMMITHAIbI PaHbIIIE
OBUIH 1O CHJIaM TOJBKO CTyJeHTaM 2—3-X KypcoB creuuanbHocTu «IIpuknaanas
MaTeMaTuKay. Bmecre co CIIO)KHOCTBIO 3a/1a4 YBEIHMYMINCH U TPeOOBaHUS K 00b-
€My 3HaHWW U YMEHUH, KOTOPBIMU JOJKHBI BJIaJIETh YYaCTHUKHU OJIMMITHA/IBI.
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K coxxanenuto, 3Tu 3HaHUS BBIXOIAT JAJIEKO 3a IPEAEIbI LIKOJIBHOU IIPOrpaM-
Mbl. B KauecTBe npumepa MOYKHO NPUBECTU KypC «AJITOPUTMBI U CTPYKTYPBI JaH-
HBIX», KOTOPbIM OOBIYHO MPENoJaloT B paMKax MporpaMMbl BbICIIEH IIKOJBI [5—9].
[To ycTaHOBHMBLIEHCS HA CETOIHSIIHUN AEHb MPAKTUKE, PEIICHUE MHOXKECTBA CO-
BPEMEHHBIX OJIMMIIHAIHBIX 3a/a4 M0 MHPOPMATHKE HEBO3MOXKHO 0€3 YCBOEHUS
0a30BBIX 3JEMEHTOB JaHHOIO Kypca. Kypc BkitouaeT kak OOJBIIMHCTBO KJIacCH-
YEeCKUX JITOPUTMOB PELIeHHUs 3ajad (METOJ JEeKOMIIO3ULUH, 1epedop ¢ BO3Bpa-
TOM, KaJHbI€ AJITOPUTMBI, TUHAMUYECKOE ITPOrPaMMHUPOBAHUE, SBPUCTUKU U T. 11.),
TaK U CTPYKTYpPbI JaHHBIX (CTEK, ouepelb, IeK, OMHapHas Ky4a, JepeBO OTPE3KOB,
JIepeBO TIOMCKA U T. J.), IPUMEHEHHE KOTOPBIX MO3BONISET d((HEKTUBHO pemiaTh
OJIMMIINA/IHBIE 3a/1a4U.

OueBuIHO, UTO U3YUEHUE HEKOTOPBIX AJIEMEHTOB Kypca « AJITOPUTMBI U CTPYK-
TYpbI JaHHBIX» HEOOXOJMMO HAUMHATh Ha YPOBHE CpEeJHEN LIKOJbI, ¢ 7-X KIaCCOB.
Torma k 9-11-m k1accam y y4eHUKOB COPMHPYETCST YETKOE TIOHSITHE O CTPYKTY-
pax JaHHBIX U aJropuTMax paboTel ¢ HUMU. Ho 3HAKOMCTBO ¢ MOJAOOHBIMM JTMHA-
MHYECKUMH CTPYKTYpaMHM CIeAyeT JeiaTh ¢ YY4ETOM IIONPABKH Ha BO3pacT ydye-
HUKOB. COBpEeMEHHOE Pa3BUTHE 3JEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, 00-
JaJA0NUX MYJIbTUMEAUNHBIMU U UHTEPAKTUBHBIMA BO3MOYKHOCTSIMH, TIO3BOJISIET
OpraHu30BaTh 1oAYy yueOHOro MaTepuaia B JOCTYITHOM ISl YYEHUKOB cpeiHei
mkoJsl popme [10; 117.

OOBIYHO 3HAKOMCTBO CO CTEKOM, OYepeAbl0 M JEKOM INPOUCXOAUT JHOO0 B
pamKax yriayOJIeHHOro u3ydyeHusi HHPOpMaTUKHU B CTapUIMX Kiaccax, 00 yxke B
BBICIIIEH 1IKOJIE, Iie TPeOOBAaHUS K HATJISAHOCTH U3y4yaeMOro MaTepHaa sBisoT-
Csl HE CTOJb aKTyalbHbIMU. Ha mimocTpanusx B ydeOHHMKaX WHPOPMATUKUA CTEK
U oyepeab OOBIYHO M300pakaeTcsi B BHJE TaONMIbI, B SYEHKH KOTOPOH MOTYT
OBITH MOMeIIEHBI uncia. [Ipumep Takol WUTFOCTPAIMK MPEICTaBIeH Ha puc. 1.

”fOliepenb, CTeK

Ouepens (FIFO) i C'reK (LIFO)
[Queue] e [Stack]

Jucyunnuna ouepeou:
nepeviM 6oulesl — NEPEbIM Gblulell
[First In, First Out]

Jucyunnuna cmexa:
NOCIEOHUM BOUIEN — NEPBbIM BbIULET
[Last In, First Out]

Puc. 1. N306paxeHune cTeka n o4epeam B Knaccmyeckmx yiebHnkax oas BbiCLUEN WKOJbI
Figure 1. An image of the stack and queue in classic high school textbooks
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He BbI3BIBacT COMHEHHUS, YTO JIJIs1 3HAKOMCTBA C JUHAMHYECKUMU CTPYKTY-
paMu JaHHBIX YUYEHHKOB 7-TO Kilacca TpeOyroTCs yueOHble MaTepruabl ¢ OOJbIIeH
CTETIEHBIO HAIJISIIHOCTH. B CBsI3u ¢ 3TUM npu co3fanuu uHTEepdeiica 3IeKTpoHHO-
ro obpazoBatenbHOTO pecypea (DOP) «Crpoirioniaakay BO3HHUKIIA WIS UCIIONB30-
BaHMs B KaUeCTBE MOJIENU CTEKa, OUepe Iy U JIeKa aHUMAIlMOHHOTO M300pakeHus
KOHBelepa, JIEHTa KOTOPOTo MPOXOIUT Yepe3 HakonuTelb (0ydep). 3o0paxeHue
KOHBeilepa npencTaBieHo Ha puc. 2. B ganHoM citydae 310 Mozenb aeka. Ompe-
JeTUTh 3TO MOXHO TI0 KOJMYECTBY M HANPABJICHUIO CTPENOK. YUeThipe CTpenku
CUMBOJIM3UPYIOT BO3MOXXHOCTh ITOMEUIaTh I'Py3 B HAKOMHUTENb (U 3a0UpaTh U3
HAKOIUTEJIs1) KaK € JIEBOM, TaK U C IPaBOW 4acTH JIEHThI KOHBeHepa.

o od b od od d d dddddddddd DI

e 9/ «=

o A P A d A D ddd A dd D d I

........................

Puc. 2. M3o6paxeHne KoHBeliepa, paboTalollero B pexnme aeka
Figure 2. Image of a conveyor operating in deque mode

Komnsetiep, paboTaromuii B pexxuMme cTeka, n300paxeH Ha puc. 3. J[Be cTpenku,
PACIIONIOKEHHBIE B JICBOM YaCTH HAKOMUTEITSI, 0003HAYAFOT BO3MOXKHOCTB ITOMEIIIATh TPY3
B HAKOTUTEIb (M 3a0MpaTh U3 HAKOIIUTES ) TOJIBKO C JIEBOM YacTH JICHTHI KOHBEHepa.

L B e B B B B B B

e 9/

W A A A P P P P A PP D PP DD DS

........................

Puc. 3. N306paxeHne koHBeliepa, paboTaloLLero B pexmmMe cteka
Figure 3. Image of a conveyor operating in stack mode

Komnseiiep, paboTaromiuii B pexxume odepe, n3o0pakeH Ha puc. 4. /e crpen-
KU OJIHOTO HaNpaBJICHUs, PACIOIOKEHHBIE B JIEBOW M MPABOM YacTIX HAKOMUTEI,
0003HAYAOT BO3MOXHOCTh TIOMEIIATh IPy3 B HAKOMUTENb TOJIBKO C JICBOM YacTH
JICHTHI KOHBelepa, a 3a01paTh U3 HAKOIMUTEIIS TOJIBKO C MMPABOW YaCTH JICHTHI.

Puc. 4. 13ob6paxeHune KoHBelepa, paboTaloLLero B pexmmMe o4epeamn
Figure 4. Image of a conveyor operating in queue mode

MeTtopoJiorusi. B xone uccnenoBaHusi MpUMEHSUTUCh Kak OOIIEHAay4YHbIE Me-
TOABI (aHAJIN3, CUHTE3, MHAYKIHUA, JeTyKIHs, aHAJIoOTus, abCTparupoBaHue, KOH-
KpeTH3alus, CHCTeMHbIN aHanu3, popManusanus), TaKk U SMIupudeckue (Haduro-
JIeHUE, CPaBHEHUE).

Pesyabratsl u o0cyxnenue. JOP «Crpoiimoniaaka» npeacrasiser coOoi
UCIOJHUTEIb, MOJETUPYIOIINN paboTy MO NEPEeMEIEHUI0 IPy30B Ha CTPOUTEIb-
Ho# iomake. IloaTomy, KpoMe KOHBelepa, UMUTHPYIOLIETO paboTy CTeKa, Oue-
peay WM JIeKa, Ha CTPOMILIOIAAKE MPUCYTCTBYET MCIIONHUTEb «KPaH», yIpaB-
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JICHHE KOTOPBIM BO3MOXKHO OCYIIECTBIIATH KaK B PyYHOM (JUIs1 JIy4ILEero NOHUMa-
HUS QJITOPUTMA PEIIEHUs 3a7a4M), TaK U B MPOrPaMMHOM pexuMe. 3agada oly-
YaoIerocsi — HamucaTh MPOrPaMMHBIM KOJ yNpaBiIeHUs KpaHOM (M OHOCpeno-
BaHHO KOHBEMepOM), O3BOJISIOLIUI IEPEMECTUTH I'PY3bl U3 UCXOIHOTO B UTOTO-
Boe nosoxkenue. Murepdeiic JOP «Crpoiimiomanka» n300paxeH Ha puc. 5.

™3 Crpoiinrowanka - O X
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Puc. 5. BHewHwnin Bug, (uHtepdenc) S0P «Ctponnnowanka»
Figure 5. Appearance (interface) of EER “Construction site”

B ycnoBuum 3a1aum MOryT BapbUpOBaThCsl KOJIMYECTBO U LIBET IPY30B, KOJIH-
YeCTBO CKJIA/I0B Ha CTPOMIIIONIAIKE, MEKIY KOTOPHIMU MEPEMEIIAIOTCS TPY3bl, U
pexuM paboThl KOHBeHepa (CTek, ouepenb Wi AeK). JlomycTuMo Kaxablid cKiiaj,
PacHoJIOKEHHBIA Ha CTPONIUIOMIAAKE (MX KOJTUYECTBO MOXKET JOCTUTaTh JIEBSTH),
3a/1aBaTh B OJTHOM M3 TPEX PEKUMOB:

— IpUEeM TPy30B;

— BblJla4ya Ipy30B;

— IpUEeM U BblJla4ya rpy30B.

I'py3sl quddepenuupyrorcs mo usery (6 BapuaHTOB) M sIpKOCTH (5 rpaja-
nuii). Takoe pazHooOpasue pexKUMOB PaOOTHI MTO3BOJISIET pa3padaThIBATh OOJIBIITOE
KOJIMUYECTBO 33/1a4 Pa3INIHON CI0KHOCTH.

Kaxxgas 3amaua mMeeT HECKOJIbKO TECTOB (BXOJIHBIX JaHHBIX). 3ajadya CUH-
TaeTcs BBIMOJIHEHHOW JIMIIb B Cly4yae, €ClId IporpaMma, HamucaHHas oOydaro-
LIMMCS], TPaBUIIBHO TIepeMeNIaeT rpy3bl BO BCEX TECTaX.

Jist S0P «Crpotimomniaakay pazpadotad KOMIUIEKT u3 60 3agaHuii, pa3im-
YaIOMIMXCS M0 CI0XKHOCTU BBHITIOJHEHUS U TUITY JMHAMUYECKON CTPYKTYpPHI (CTEK,
ouepelb WIM JIeK), IPUMEHSAEMOM Ul pelleHMs MOCTaBIeHHOHN 3amaun. Kpome
TOTO, yuuTess nHdpopmaTuku, ucnoib3yromme DOP «Crpoimiomaakay s mo-
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TOTOBKY CBOMX YYEHHMKOB K OJIMMIIMAJAaM, MOT'YT CaMH CO3JaBaTh HOBBIC 3a1a4H,
TaK Kak y 3aJa4 JOCTaTOYHO IPOCTOi popmar.
WnTepdeiic nanenu « MeHo» npezcTaBieH Ha puc. 6.

Dawo: MonyuTe: MNporpamma Beifop 3aaaum
[Given] [Receive’] [Program] [Task selection]
ole (e
[Test 1]

BeinonHeHue npOFpal_ﬂMbl
[Program execution]

AP ) * BoicTpo [Quickly]
~ PP " Hopmanero [Normal]
" MeanenHo [Gradually]

Puc. 6. BHelwHuii BuA (uHTepdeinc) naHenm «<MeHio»
Figure 6. Appearance (interface) of the “Menu” panel

B oknax «Jlano» u «IlomyuuTs» 0TOOpa)kaeTcs MCXOIHOE M UTOTOBOE (KO-
TOpPOE€ HY’KHO TOJIYy4HUTh) PacHojOkKeHHe I'py30B Ha cTpoimiomaake. B u3zobpa-
KEHHOM Ipumepe TpeOyeTcsl Bce Ipy3bl EPEeMECTUTh Ha JBE MO3UIIMK BIPaBo,
IIPU 3TOM PaCIOJIOKEHUE TPY30B JOJIKHO OCTATHCS MTPEKHUM.

B BepxHell yacTu maHenu pacroJiOKEHbl KHOIKM 3arpy3KH U COXPaHEHUs
[IpOrpaMMbl, HAITMCAHHOM YYEHHUKOM, a TaK)Ke KHOIIKA 3arpy3KH 3a/laud U BbIOOpa
13 BBINAAAIOIIETO CIMCKA W3 MPUIaraeMbIX K 3agade TecToB. OOBIYHO K KaX10M
3aja4e npuwiaraercs 3—4 TecTa ¢ pa3IndHbIMU YCIOBHSIMH.

B 30He «BpimonHeHre nporpaMMbly 0TOOpa)KatoTCs 3JIEMEHTHI YIIPaBICHUS
BBINOJIHEHHEM IporpamMMsbl. [IporpamMmma MokeT BBIMOJIHATHCSA JM00 B aBTOMATH-
yeckoM pexume (AP), nu6o B pyunom (PP). B pyuHom pexume ynpaBieHHe
MIOJABEMHBIM KPAaHOM OCYLIECTBIIIETCS C IMOMOILBIO KJIABHIL «BIIPABO», «BIIEBO»,
«BBEPX», «BHU3» U «IIpodem». B aBTomMaTHuecKoM pexume KpaH BBIIOJHSET KO-
MaHJbpl M3 MPOTpaMMbl, COCTaBICHHON YYEHMKOM. MMeroTcs ueTelpe KHONKH
ynpaBieHUs: padOTON MPOrpaMMBbl: «ITYCK», «CTOI», «Hay3a», «wmar». OHu Mo3Bo-
JSIOT 3allyCKaTh MpOrpaMMy Ha MCIOJIHEHHE, OCTaHAaBJIMBATh €€, a TaKXKe OTJa-
KMBATh B TOMIATOBOM peKuMe. B TpaBoif 4acTu 30HBI PACIONOKEH OJIOK yIpaB-
JIEHUSI CKOPOCTBIO BBIIIOJIHEHUS TIPOIPAMMBI.

B 30ne «lIporpammay» moOCTpOYHO 3aMMCBIBAETCS IPOrpamMma yIpaBICHUS
MIOABEMHBIM KpaHOM. B OCHOBY BCTPOEHHOTI'O alrOpUTMUYECKOTO S3bIKA TOJT0XKE-
Ha Mapajurma CTpyKTypHOT'O IPOrpaMMUPOBAHUS «CBEPXY BHHU3». DTOT MOAXO]] ObLIT
IIPENJIOKEH elle B Hadase 70-X TOA0B MPOLUIOro BEKAa U OCHOBBIBAJICSA HA TEOPEME
0 cTpyKkTypupoBanuu béma — SIkonuHu, cormacHo KOTOpoit Jito00M aaropuT™M MOXKET
6BITH TIPe0bpa3oBaH B CTPYKTypHEIA Bui. CornacHo pabore D. Momama [12],
CTPYKTYpHOE MpPOrpaMMHpPOBAHUE OCHOBAHO HA HCIIOJIb30BAHWU YETBIPEX aJro-
PUTMHYECKUX KOHCTPYKLHUHU, KaXAasi U3 KOTOPBIX UMEET OAWH BXOA U OIWH BbI-
xo1. ['paduueckoe n3o0pakeHrne ITHX KOHCTPYKITUH MPEJCTABICHO HA PHC. 7.

W3HauansHO porpaMma COIEPKUT B CBOEM TeN€ OJUH €AMHCTBEHHBIN MPSIMO-
YTOJBHUK, KOTOPBIA MOXET OBITh NMPEBpAIICH B JIIOOYIO W3 BBIIICITPUBEICHHBIX
KOHCTpYKIMH. Takum oOpa3oM, mporpamma NOCTENEHHO Pa3pacTaeTcs, COXpaHss
IIPU 3TOM CTPYKTYPHYIO LI€JIOCTHOCTh. B pe3ynbTaTe B K0Jie IPOrpaMMBbl MOJIHO-
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CThIO OTCYTCTBYIOT OIEpaTOpbl 0€3ycIOBHOro mepexona (goto), a Takke 3Hauu-
TENbHO OOJeryaercsi YTeHHE TEKCTa MPOrpaMMBbl, YTO IMO3BOJSET MHUHUMH3UPO-
BaTh KOJMYECTBO JOMYIIEHHBIX OIIXOOK U YIPOIIAET MPOLECC OTIAAKH.

Uwvkn ¢ [Loop with Uwkn ¢ [Loop with_
npepycnosuem: precondition:]  NOCTycnosuem: postcondition:]

=

MTepauus: AneTepHatuea: [Alternative:]

[lteration:] |
I

Puc. 7. AnroputmMmyeckne KOHCTPYKLUUM CTPYKTYPHOIO NPOrpaMMMpPOBaHns CBEPXY BHU3
Figure 7. Algorithmic constructions of structured programming top-down

B pamkax peanm3anuu NpUHOUINA «IPYKECTBEHHOTO MHTep(delica» BBOX
KOMaH/I U yNpaBJISIONUX KOHCTPYKIMIA OCYIIECTBISETCSA HE C KJIaBUATYPbI, a BbI-
6opom u3 cnucka. OToOpakeHNEe KOMaHI W yHPaBJISIOMMX KOHCTPYKIIUN OCYy-
LIECTBIISETCS COIVIACHO MPHUHLHUITY, PEATU30BAHHOMY B OOJIBIIMHCTBE SI3BIKOB
MIPOrpaMMHUPOBAHUS: BIIOKEHHBIM OJIOK CIBUraeTcsl BIPaBO Ha OAHY IMO3MIIHIO
taOynsauuu. Kpome Toro, mpumensiercs mperoBas AuddepeHnmanus KoMaHI U
YIPABISIOMUX KOHCTPYKIMH C LENbI0 OOJIETYEHUs] BU3YaIbHOTO BOCIIPHUATHS
nporpamMMmbl. B uHTEpdeiice uckioueHa BO3MOXXHOCTh KOIMUPOBAHMSA, BCTABKU U
yIaJeHUs! KPYIHBIX YacTel MpOrpaMMbl C IEIbI0 BEIPA0OTATh Y YYAIIUXCS CTHIIb
IPOrpaMMMPOBAaHUS B COOTBETCTBUU C MapaUrMON CTPYKTYPHOTO MpPOrpamMMH-
poBaHMsI cBepXy BHU3 (pHuc. 8).

Jln1s BBIpaOOTKM HAaBBIKOB aJITOPUTMUYECKOTO MBILIUICHHUS M YMEHUS MUCaTh
a¢dexTuBHBIC TIporpamMmbl B DOP «CTpoHriioniagkay cCrenuaTbHO BBEICHO MHOXKE-
CTBO orpaHmdeHuil. OAHO U3 HUX — HEBO3MOXKHOCTb KONHMPOBAHUS U yJaJICHUS
(parMeHTOB NPOTrpaMMbl. DTO OTPAHUYCHHE 3aCTaBIISIET YUYECHHKOB OoJiee BIyM-
YHMBO MOJXOJUTh K HAITMCAHUIO POrPaMMBI, TaK KaK UCIIPaBIEHHE KOJa COMPSKEHO
C Cepbe3HbIMU BpPEMEHHBIMHU 3aTpaTamMH. BTopoe orpaHndyeHure — HaJauuue BCEro
YeThIpeX MePeMEHHbIX (Ha3bIBaeMbIX (prraramu), KOTOpPbIE MOTYT COXPAHSTh TOJIBKO
yucina ot 0 10 9. B paMkax 3Toro orpaHM4eHHs1 Y4eHUKH BbIHYKJIEHbI OY€Hb S3KOHOMHO
UCIIONIb30BaTh JAHHBIE MIEPEMEHHbIE /Il OpraHU3alliK, HapUMep, BIOYKEHHBIX IUKJIOB.
W, nakonen, TpeTbe OrpaHMYEHUE — YCEUEHHBIH HAOOP KOMaHJ U YIPaBIISIOMINX
KOHCTPYKIHH, C TOMOILBIO KOTOPBIX (hopMUpYyeTCst TEKCT mporpammsl [ 13; 14].

J11s1t mocTpoeHus MporpaMMbl UCHIOIB3YIOTCS TPH YIIPABIISIOIINX KOHCTPYKLIMU:

— anprepraruBa (ECJIM — UHAYE — KOHEL ECJIN);

— 1mukan ¢ npenycinosueM (IIOKA — KOHEL [TIOKA);

— 1k ¢ nocrycinoBueM (LIMKJT — KOHELL ECJIN).
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JUis KaXIoW M3 yHpaBisOMUX KOHCTPYKLUMH MOXKET OBbITh MCIIOJIb30BAHO
OJIHO W3 YCJIOBUH, MpECTaBIEHHBIX Ha puc. 8. Kpome ynmpaBisiomux KOHCTPYK-
Ui, 11 TOCTPOEHUS MPOTrPaMMBbl UCTIONB3YIOTCS TAK)KE€ KOMaHbI (OIepaTopsl).
Crnucok AOCTYNHBIX KOMaH/ MPEeACTaBIIeH Ha puc. 9.

B3 ®opma pgo6asnerna ynpasnstoweii konctpykumm  [Form for adding a control structure] - O X

Nlocasuts [Add a control |ECAM [IF] =

YnpaBATIOUYIO trycryre |
KOHCTPYKLUMUIO

Cycnosuenm: [Witha EKYIWMNA CKIAL MYCT|

condition:] TEKYIUWMA CKAAI NYCT arehouse is empty]
TEKYWUA CKNAI HE NYCT [T arehouse is not empty]
BYPEP KOHBEMEPA NYCT [The conveyor buffer is empty]
BYPEP KOHBEWEPA HE NMYCT [The conyeyor buffer is not empty]
BYPEP KOHBEMEPATIONOH  [The conyeyor buffer is full]
BYPEP KOHBEMEPA HE NMOAOH [The conveyor buffer is not
CPABHUTb ®AAT u ®AT [Compare flag and flag]
CPABHUTD ®fAM u 3HAYEHUME [Compare flag and value]

NloGaBuTL ynpaensomyYw  [A4d a control structure]
KOHCTPYKUUIO

Puc. 8. ®opma gobaBneHuns ynpasnsioLeii KOHCTPYKLUN
Figure 8. Form for adding a control structure

[ ®opma g06asneHus komaHasl  [Form for adding a command] - O X
osnsehhdill K PAH B1EBO ]
KoMaHay
[Add KPAH BSIEBO -
KPAH BMPABO  [Move crane to the right]

command] B3S9Tb rPY3 [Take the cargo]
NOCTABUTb N'PY3 [Deliver the cargo]

YBENMUYUTDb PNATI [Increase the flag]

YMEHbWWTb ®NAI [Decrease flag] .

NPUCBOUTb ®AATY UBET NPY3A  [Assign a cargo color to the flag]
NMPUCBOUTDL PNATY APKOCTb N'PY3A [Assign the brightness of the cargo to the flag]

Nlo6aeute koMaHay [Add command]

Puc. 9. ®opma nobaBneHns KomaHapl
Figure 9. Form for adding a command

B kauectBe npuMepa MOKHO pacCMOTPETh 33/1a4y CO CTEKOM IEPBOT0 YPOBHSI
CJIOKHOCTH. Y CJIOBUE 33Jjauyl M PACIIOI0KEHUE IPy30B Ha CTPOMILIOIIAAKE [TOKA3aHO
Ha puc. 10. B nmaHHOI 3aaue y4YeHUK [OJDKEH HamucaTh Mporpammy, KOTopas,
YIIPaBJIsAsl KPAaHOM, MIEPEMECTUT TPY3bl U3 UCXOIHOTO TOJIOKEHUs (TIEPBBIN CKIIaI) B
UTOTOBOE TOJIOKEHHE (BTOPOM CKIIaja), COXpaHss B3aMMHOE PAcCIONIONKEHUE TPY30B
0e3 mMeHeHus1. J{71s1 BBIMOTHEHUS 3a/1a41 YIEHUK MOXeT (M JIOJDKEH) HCIIOIh30BaTh
crek. Ha puc. 11 mpencraBineH TEKCT MporpaMMbl, pelaroiien 3Ty 3aaady. [locre-
MIEHHOE BO3PACTaHHE CIIOKHOCTH MpelaraéMbIX 3aa4 ¥ pacliipeHre Habopa airo-
PUTMHUYECKUX MPHEMOB, MCIOIb3YEMBIX MPH UX PEIICHHUH, MO3BOJAT LIKOJIbHUKAM
JICTYC CHPABJIATHCA C PCIICHUECM OJIMMITMA/IHBIX 3a1a4 110 PIH(bOpMaTI/IKe, B KOTOPBIX
TpeOyeTcst IPUMEHSTh TAKUE CTPYKTYPbI JAHHBIX, KaK CTEK, OUuepeb WIH JeK.
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=3 Crpodinnowanxa [Construction site]

Ha crpofinnomanke pacnonoxews Asa cknana. Ha nepeom cknane pacnonoxeH wtasens
(cTonka) 6no0koB pas3nuMuHbix useTos. Bropoi cknaa nyct. Konseilep paGoTtaer B pexume
cTexka. Tpe6yercs nepeMecTuTs wTa6esnk C NepBoro ckAana Ha BTOPOM Tak. uTo6h
pacnonoxeHue 610KOB ocTanocs npexHum. NMepewil cknan paGoTaeT B pexuMe BuAauM,
BTOpPOWA B pexuHMe NnpyeMa ToBapa.

[The task]

&

2

T I I I I R I I I I I e

«=> 9/0

----------- A R R RN [ &

Puc. 10. YcnoBue 3agaym 1 BHELHWIA BUA, CTPONIOLLIAAKN
Figure 10. Condition of the task and the appearance of the construction site

NPOrPAMMA  [Program] |
Move crane to the right

KPAH BIPABO

B3ATb NPY3  [Take the cargo]

KPAH BAIEBO  [Move crane to the left]
NOCTABUTbL rPY3 [Deliver the cargo]
KPAH BMNPABO Move crane to the right

KPAH BMIEBO  [Move crane to the left]
B3ATb NPY3  [Take the cargo]

KPAH BMPABD [Move crane to the right]
KPAH BMPABO [Move crane to the right]
NOCTABUTb NPY3 [Deliver the cargo]
KPAH BfIEBD Move crane to the left

Puc. 11. TekcT nporpaMmmbl, NepemMeLLatoLLLEen rpy3bl C NEPBOro CKAaaa Ha BTOPOK C MOMOLLbIO CTeka
Figure 11. The text of a program that moves goods from the first warehouse to the second using a stack
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3akmrouenue. B pesynpraTe skcruryatanyuu JOP «Crpoiiomanka BblsB-
JIEHO MOJIOKUTENbHOE BIMSHUE HAa KaueCTBO MOATOTOBKH YYaIIUXCS K OJIMMITHA-
JaM 1o uHpopMaTuke pa3iuyHoro ypoBHs [15-17]. Jloka3aHo, yTO npuMEeHEHHE
D0P cnocoOCTByeT MOBBIIICHUIO MOTHBAIMM HM3YYECHHUS CIECIHAIU3UPOBAHHBIX
CTPYKTYp IAaHHBIX (CTEKa, OYe€peIu U JAeKa), UCIOIb3yEeMbIX JJIS PEIIEeHUs OJINM-
MUAHBIX 33]a4 10 WH(POpMATHKE. YUYCHHUKH, MTO3HAKOMHBIIHNECS C MCIIOIb30Ba-
HHUEM CTeKa, OYepeIn U AeKa B pamkax qaHHoro JOP, Gonee 3¢pdexkTrBHO npume-
HSIOT TIOJTY4YE€HHBIE HABBIKY MIPU PEUICHUN OJIMMITHAIHBIX 3371a4d 10 HHPOpPMATHKE,
B KOTOPBIX TpeOyeTcs HCIOJIb30BaTh «00X0JA B IIIyOMHY», «00XOA B IIHUPHUHYY,
«00paTHYIO MOJBCKYI0 OECCKOOOYHYIO 3alUCh» U TTOJ00HBIE UM aJITOPUTMBI.
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AnHoTanms. [Ipobrema u yenv. BBIABISIOTCS TOIXOABI K MMOATOTOBKE IO MPOTPaMMHU-
POBaHHIO OYIyIIMX YUHTENeH HHOOPMATHKY B YCJIOBHSIX TEXHOIOTH3AIMH COBPEMEHHOTO O0IIIECCTBA.
Hemnm: 1) onpeaennts 0cOOCHHOCTH 00YYEHHUS IPOTPAMMHUPOBAHHUIO CTYACHTOB-HH()OPMATHKOB
TeIarOTHYECKUX BY30B; 2) c(hOpMHUPOBATH CHCTEMY SI3BIKOB TIPOTPAMMHUPOBAHUS Il O0YUICHUS
Oyaynux y4urtesied nHbopMmatuku. Memoodonocus. JIns perieHus 0003HAYSHHON MPOOIeMbI
WCTIOJIb30BaH KOMIUIEKC METOJIOB MCCJICIOBAHMS: aHAIN3 HOPMATHUBHBIX JJOKYMEHTOB, OIpeie-
JIAFOIINX HpI/IOpI/ITeTHI)Ie 3a1a4unu O6p330BaHI/IH, nu I/ICCJ'IGJIOBaHI/Iﬁ nu Hay‘{HO—MeTO,Z[I/I‘leCKI/IX Hy6—
JIMKAIUi 3apyO0e’kKHBIX U OTEYECTBEHHBIX YUYECHBIX, & TAKXKE OMBIT MOJTOTOBKHU IO MPOrpaMMHPO-
BaHUIO CTYAEHTOB-MH(OPMATHKOB TEAAarorHueckKux BY30B; pedrekcusi cofepkaHus MOITy4YEeHHOTO
3HAHHUS; BBIBICHHUE MOAXOAOB K IMOATOTOBKE IO MPOTPaMMHUPOBAHHIO OyIyIIUX yYUTENICH HH-
(dopmaruku. Pezyrvmamut. [IpoaHaTM3UPOBaH OIBIT MMOJTOTOBKH IO MPOTPAMMHPOBAHUIO CTY-
JICHTOB TIeJarOTMYECKUX YHUBEPCUTETOB, B TOM YHUCIE OMBIT MPEroaaBareiei, YTo MO3BOJIMIIO
BBISIBUTh TAKHE aKTYaJIbHBIC B COBPEMEHHBIX YCIIOBHSIX MOJXO/BI K 00y4eHUIO OyaylMX yuuTesnei
WHPOPMATHKY POTrPaMMHPOBAHHIO, KaK ()yHIaMEHTAIBHBIA H Pa3HOYPOBHEBBIH; ONpPEICIICHBI
0COOCHHOCTH OOyYEHHS MPOrPaMMHPOBAHHIO C YYETOM IPOQEeCCHOHATBLHO-NEAArOrHIECKOM
HAaIIPABJICHHOCTH TOJITOTOBKU OYAYIIHX y4YHTeNeH MH(POPMATHKH; MPEII0KeHA MHOTOYPOBHE-
Basi CHCTEMa SI3BIKOB MPOTPaMMHPOBAHUS Il OOyYeHHs OyAyIIUX YYHTENICH WHPOPMATHKH.
3akmiouenue. B ycnoBUAX TUHAMHYHO Pa3BHBAIONICHCS 00JacTH MHOOPMAIIMOHHBIX TEXHOJO-
THI ¥ BCE BO3PACTAIOIIETO UHTEPECa K MPOrPaMMHUPOBAHUIO BAXKHO OOECIIEUUTh IIKOJIBHOE 00-
pa3OBaHI/Ie y‘H/ITeJ'I}IMI/I I/IH(I)OpMaTI/IKI/I, BJIaACHOINMUMH KOMIICTCHIIUSIMU B OGJ’IaCTI/I HpOIpaMMH—
POBaHUsI, TOTOBBIMH K OOYYEHHIO IIKOJHHUKOB COBPEMEHHBIM SI3bIKaM MTPOrPaMMHPOBAHHSL.
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Features of programming training
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Abstract. Problem and goal. The problem of identifying approaches to training in pro-
gramming of future teachers of informatics in the context of technologization of modern society
is considered. The aim is to determine the features of teaching programming to informatics
students of pedagogical universities, as well as the formation of a system of programming
languages for teaching future teachers of informatics. Methodology. To solve this problem,
a range of research methods was used: analysis of regulatory documents that determine
the priority tasks of education and of research and scientific and methodological publications
of foreign and domestic scientists, as well as training experience in programming of informa-
tics students of pedagogical universities; reflection of the content of the knowledge gained;
identification of approaches to teaching programming for future teachers of informatics.
Results. An analysis of the experience of programming teaching to students of pedagogical
universities was carried out, including the personal experience of teachers, which made it
possible to identify such relevant in modern conditions approaches to teaching future teachers
of informatics programming as fundamental and multilevel; specifics of teaching program-
ming, taking into account the professional and pedagogical orientation of the training of fu-
ture teachers of informatics, are determined; a multilevel system of programming languages
for teaching future teachers of informatics is proposed. Conclusion. In the context of the dy-
namically developing field of information technology and the growing interest in program-
ming, it is important to provide school education with teachers of informatics who have com-
petencies in the field of programming, ready to teach modern programming languages to
schoolchildren.
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IIpodaema n mesb. COBpEMEHHBIN ATAIl pa3BUTHSL COLUAIEHO-D)KOHOMUYECKHUX
OTHOIIEHUN XapaKTEepPHU3YyeTCsl JOCTYIMHOCThIO HAYyYHO-TEXHHUYECKUX pa3palboToK,
a TaKKe Ka4eCTBEHHBIM M3MEHEHHEM KyJIBTYpbl Tpy/a'. PaGoTHHKaM pasHbIX mpodec-
CHil U pa3IMyHON KBaMM(UKAMU HEOOXOAMMbI KOMIETEHIIUN B 001acTH HH(OP-
MAaIMOHHBIX TE€XHOJOTHH, K KOTOPOH OTHOCHUTCS W TEXHOJIOTHSI ITPOTPaMMHUPOBa-
Hus. Takne KOMIETeHIMU 0a3UpYIOTCS Ha JIOTHKO-AITOPUTMUYECKOM MBIIIJICHUH,

! Osburg T. Industry 4.0 needs education 4.0. 2016. URL: http://www.linkedin.com/pulse/industry-
40-needs-education-thomas-osburg+ &cd=1&hl=ru&ct=clnk&gl=en (accessed: 05.03.2021).
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Ha YMEHHUAX aJITOPUTMHU3UPOBATH JESATEIBHOCTh C MCIIOJIB30BAHUEM Pa3IMUHBIX
U(POBBIX CPEACTB, 4TO (HopMHpYyeTCs yKe B 00IIe00pa3oBaTeIbHOM Kypce WH-
¢dopmatuku. [TosTOoMy peanuszanus TEXHOJOTHUECKOT0 HANpaBICHUs MOJEpHHU3a-
MU HAIllel CTPaHbl KacaeTcs U CUCTEMBI O0IIET0 00pa30BaHUsI.

OpnHako 6e3 COOTBETCTBYIOLIEH, MOCTOSHHO aKTyaln3upyeMoi npodeccuo-
HAJIbHO-TIEIArOTMYECKONW MOATOTOBKM OYIyIIMX yduTesel WH(POPMATUKH HEBO3-
MOXXHO JOOUTHCS d(PPEKTUBHOTO OOYUYEHHS YyYalIUXcs OOIIe00pa30BaTEIbHBIX
IIKOJI COBPEMEHHBIM MH()OPMAITMOHHBIM TEXHOJIOTHSIM, OOecredeHus: moTpeOHo-
CTEW IIKOJBHUKOB B 3HAHUSIX U YMEHHAX IO MPOTPAMMHPOBAHUIO JIJISI UX Pa3BU-
THS U JCSITEIBHOCTU B COBPEMEHHOM oOpa3oBaTenbHOM cpeze. [ToaTomy HEeobxo-
JIIMO BBISIBUTH MOJXOMBI K MOJTOTOBKE B 00JIACTH MPOTPAMMHUPOBAHUS Oy TyIITHX
yuuTeneil ”tHGOPMaTUKH B YCIOBUAX TEXHOJIOTU3ALUHU OOLIECTBA.

Jnst penieHnst BBISBICHHON TTPOOIeMbI HEOOXOIUMO ONIPEIeITUTh OCOOCHHO-
CTH MOATOTOBKH IO IPOrPpaMMHUPOBAHUIO CTYJEHTOB-UH(OPMATUKOB NE€Aaroruye-
CKUX BY30B, 0003HAUUTh MOIXO/bI K TAKOMY IPEIMETHOMY OOYYEHHIO, YTO B Jajlb-
HEWIIeM MO3BOJUT YUYUTENSIM MH(MOPMATUKHU BBICTpaMBaTh Ipolecc o0ydeHHs
LIKOJIBHUKOB MPOrpaMMHMPOBAHUIO KaK COBPEMEHHON MH(OPMAIMOHHONW TEXHO-
joruu 6maroaaps GpyHnaMeHTaIbHON MEeTOIM4YecKoi moaroroBke [1].

MertopnoJiorust. IIpoBeneH aHaiu3 HOPMATUBHBIX JOKYMEHTOB, OIPEICISIO-
IIMX IPHOPUTETHBIE 3a/1a4 00pa3oBaHus (PE3UCHTCKUE yKa3bl, HAIIMOHAbHBIE
MIPOEKTHI U IPOTPAMMBI, CTAaHIAPTHI BHICIIET0 00pa30BaHUs ISl TIeIarornIeCcKOro
HaIpaBJIEHUs), @ TAK)KE aHAIM3 U CHCTEMaTH3alus 3apyOe’KHOr0 U OTEYECTBEH-
HOTO METOJUYECKOro OIBbITa MEJaroroB B obsactu oOy4eHHs MpOrpaMMHUpOBa-
HUIO CTYJIEHTOB C LI€JIbIO BBISBICHHUS METOA0JIOTMYECKUX U METOJIUYECKUX MOXO-
JIOB K TaKOMy 0OydeHuto [2—4].

N3ydeH ombIT pOCCUMCKUX NEAaroru4eckux YHHUBEPCHUTETOB B 00JIacTH
0o0y4eHHs] TPOTPAaMMHUPOBAHUIO CTYJIEHTOB-UH(OPMATHKOB, B YACTHOCTH OIIBIT
NIO MI'TIY, KoTOpbIil OAHUM U3 NEPBBIX B HAIIEH CTPaHE B3sJ 3a OCHOBY IIPO-
(eccroHaNBHO-TIEIarOTHYECKYI0 HalpaBI€HHOCTh MPEAMETHON MOJTOTOBKU OY-
OYUIMX yauTened HHPOPMaTHKH.

Pe3yabTaThl M 00cyxk1eHHe. B 510Xy TeXHOIOrH3auu od1ecTsa, udpo-
BU3aLMU KOHOMHUKH U MH(POpPMATU3aIK 00pa30BaHUsl KOMIIETEHIIMHM B 00JacTh
MPOrPaMMHUPOBAHUS CTAHOBSITCS HEOTHEMJIEMBIM KOMIIOHEHTOM WH(OPMAIINOH-
HOW KyJBTYphI YeloBeKa. Bce pasBHUTHIE CTpaHBI MPHUIAIOT OONBIIOE 3HAYCHHE
00y4YEHHIO TTPOrPaAMMUPOBAHHIO HE TOJIBKO CTYEHTOB, HO M IIKOJBHUKOB [5; 6].
Tax, B @uHIsIHIUM IpeularaeTcsi MHTErpupoBaTh MPOrpaMMUPOBaHKUE B pa3iIvy-
HbI€ MPEAMETHI IIKOJIBHOW MPOrpaMMel, a B SINOHUMN — B cofiep KaHuE MIPEIMETOB
HA4aJIbHOM IIKOJIBI.

Poccuiickoe mkosiapHOe 00pa3oBaHue UMEET OONBLIION METOANYECKUNA OIBIT
B 00yYEHHUM YYalMXCs OCHOBaM aJrOPUTMHU3ALMHM M MPOrpPaMMHUpPOBAHMS, Mpel-
CTaBISIOIIMX COOOM OIHY M3 BaKHBIX COAEPKATEIBHO-METOJUUECKUX JIMHUI 00111e-
oOpazoBarenbHOro Kypca uHGopMmatuku. s 3ppekTuBHOTO 00ydeHUs LIKOIb-

2 Association for Computing Machinery: advancing computing as a science & profession.
URL: http://www.acm.org/ (accessed: 20.05.2021); CheckiO — coding games and programming
challenges for beginner and advanced. URL: https://checkio.org (accessed: 15.05.2021); The Py-
thon Arcade Library. URL: http://arcade.academy (accessed: 25.12.2020).
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HUKOB YUHUTEII0 UHPOPMATUKU HEOOXOAUMO YMETh COCTABISATH AITOPUTMBI U IH-
caTb KOMIIBIOTEPHBIE MPOTPAMMBI, JEMOHCTPUPOBATH BIIAJEHUE PA3IUYHBIMU
s3pIKaMH IIporpammupoBanus. [loaToMy B mpouecce JOCTHXKEHMS LU M0 MOJ-
TOTOBKE BBICOKOKBAJTU(HUIIMPOBAHHBIX KOHKYPEHTHOCIIOCOOHBIX BOCTPEOOBAHHBIX
yuuTene nHGOpMaTUKU 0COOYIO POJIb UIPAaeT UX MpPEeAMETHAs MOArOTOBKA B 00-
JacTU MPOrPaMMUPOBAHHUS.

Kpome Toro, nmpodeccronansHO-nIe1arorndeckoe 00pa3oBaHHe UMEET CBOU
0coO0eHHOCTH. B oTnMuue oT Apyrux By30B BBITYCKHUKaM I€JIarorH4ecKuX yHH-
BEPCUTETOB HEOOXOIMMO HE TOJBKO OCBOUTH OMNPEIENIEHHYIO IMPEeIMETHYI0 00-
JacThb, HO M OBITh TOTOBBIMU K OpPTaHM3allMU 00ydYaroliel, pa3BuBaoIIel U BOC-
MUTHIBAIOIIEH JesTeNbHOCTH yuamuxcs. [IpudeM nmpodeccnoHansHO-TIpeAMETHBIE
KOMIIETEHIIUM He 00ecneuynBaoT NpodhecCHOHANIbHO-TIEAArOrHYecKuX KOMIETEeH-
uuil. IToaToMy oOyuenue Oynymux yuurenae J0JKHO UMETh PO ecCHOHAIBHO-
NeJarornyecKyro HalpaBIeHHOCTb, KOTOpas MPEAINOoIaracT Hepa3pbIBHOE COUETa-
HUE TMEeJarorHyecKuX M MPEeIMETHBIX aClEeKTOB 00pa30BaTEIbHON AEATEIbHOCTH
CTYJEHTA, OBJIAJICHUE IIPEIMETHBIM COJEP’KAaHUEM B KOHTEKCTE IPENOJaBaTENb-
CKOM JesiTeIbHOCTH [7].

OOpaTuBUIMCH K BONPOCY MOATOTOBKH OYAYLIUX Y4yuTeNled MH(OPMATUKH,
OTMETHUM, YTO Ha COZEpKaHHE WX O0y4YeHHs] MPOrPaMMHUPOBAHUIO BIUSET J10CTa-
TOYHO MHOTO Pa3JIMYHBIX (PaKTOPOB, KOTOPHIE HEOOXOAUMO YUUTHIBATH IS P heK-
TUBHOM M Ka4Y€CTBEHHOMW MOATOTOBKU CTYJEHTOB IEIaroru4eckoro Bysa. B ycio-
BUSX CTPEMUTEIBHOIO Pa3BUTHSA HH(DOPMALMOHHBIX TEXHOJIOTMH HEJOCTATOYHO
chopMHUPOBATh y CTYJECHTOB 3HAHUS M YMEHUS 10 UCTIOIH30BAHUIO TOTO HIIK WHO-
ro MpOrpaMMHOTO cpeAcTBa. OOIacTh MPOrpaMMUPOBAHUS XapaKTEPU3YeTCs BbI-
COKMMH TEMIITaMH pa3BUTHS U, CIEI0BATEIbHO, YACTHIM IMOSIBIIEHUEM HOBBIX TeX-
HOJIOTUYECKUX PELICHUH, A3BIKOB U CPEJl IPOTPAMMMPOBAHMS, a 3HAUUT, YUUTEIIIO
MH(POPMATUKU CIIEYeT OPHEHTHUPOBATHCA B MOTOKE IMOCTOSHHO OOHOBIISIOIIEHCS
nHpopManuu, OBICTPO U aJeKBATHO pearupoBaTh Ha ee u3MeHeHHs. Bce 3To Bo3-
MOJKHO JIMIIb B CiIydae (yHAaMEHTAIFHON MOATOTOBKU KaK B OOJIACTH MPOTpaM-
MHUPOBaHHS, TaK U B 001aCTH HHYOPMATHKH B IIEJIOM [8].

DyHIaMEHTaIbHBIN TOIXO0/ B 3TOM CBSI3U 3aKIIIOYAECTCS B TOM, YTO COJIEP/KaHUE
0o0y4eHus B 00JIaCTH TIPOTPaMMHUPOBAHUS CTYACHTOB-MH(POPMATHKOB TeAarorunye-
CKUX BY30B JIOJDKHO OBITh MHBaPHAHTHO OTHOCHUTEIBHO CPEACTB TaHHOM MHpOopMa-
LIMOHHOW TEXHOJOTUU. B pe3ynbTaTe peanusainuy TaKoro Mojaxo/a K 00y4eHHUIo
CTYZI€HTBI JIOJDKHBI HE MPOCTO OCBOUTH KOHKPETHOE CPEJICTBO, OBJIAAETh TEM WU
WHBIM SI3IKOM TPOTPAaMMUPOBAHUS, a B TIEPBYIO OUEpeIb HAYUUTHCS YIOPSIOUH-
BaTh M CTPYKTYypUpPOBaTh MH(OPMAIUIO, BBIOMPATh CIIOCOOBI MPEICTABICHUS JTaH-
HBIX, TOHUMATh CYTh MH(POPMALIMOHHOTO MOJEIUPOBAHUS HAa OCHOBE TEXHOJOTHHU
MIPOTrPaMMHPOBAHUS U T. I1. [ JOCTHKEHHUS 3TOr0 HEOOXOAMMO BBISIBUTH UHBAPH-
AHTHYIO COCTABIISIONIYIO B COJIEPKAHUU O0Y4EHHsI TPOrPAMMHUPOBAHUIO M BEIOPATh
a/IeKBaTHOE CPeACTBO. AKIIEHT Ha 3TOM Ba)XKE€H B CBSI3U C TEM, YTO YPOBEHb BIIaJe-
HUSI OCHOBaMH IPOrPaMMHPOBAHUS Y CTYAEHTOB, MOCTYHAIOIIMX Ha IeAaroruye-
ckyto nporpammy «MHpopmMaTnkay, Kak mpaBuiio, oueHb pasHbiil. [loaTomy cieny-
€T, UCIOJb3ys Pa3HOYPOBHEBBIN MOAXOJ, YIEIUTh BHHUMAaHUE TOMY, YTOOBI 3TOT
YPOBEHb BBIPOBHATH B KOPOTKHE CPOKH. 3HAUUT, CPEICTBO, KOTOpOoe OyeT BhIOpa-
HO Ha NEepBbIX 3Tanax 00y4eHus MPOrpaMMHPOBAHUIO, HE TOHKHO OBITH CIOKHBIM
Y TpeOYIOMIMM MHOTO YCHIJIMIA CO CTOPOHBI CTY/ICHTA IS €70 OCBOCHHUSI.
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AHanu3 TpeboBaHMi LH(PPOBOI SKOHOMUKH K MOATOTOBKE YUHUTEJEeH UH-
(hopMaTUKH O TPOTPAMMHUPOBAHUIO TSI 3PPEKTUBHOTO O0yUEHUS NIKOJILHUKOB
TEXHOJIOTUHM MPOrpaMMHPOBAHUS, a Takke 000OIIeHHEe CYIIECTBYIOIEro OIbITa
TaKkoi Mpo(dhecCHOHAIBHO-TEOPETUIECKON TOATOTOBKU TIO3BOJHIIN TPEITIOKHUTh
MHOTOYPOBHEBYIO CHCTEMY SI3BIKOB NPOIpPaMMHUPOBAHUS ANl OOY4YEeHHUs CTYAEH-
TOB-MH(POPMATHUKOB TIEIarOTHIECKHIX BY30B (PUCYHOK).
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Multilevel system of programming languages to train future teachers of informatics

Takoe oOyueHme, MperycMaTprUBaroiee Kak OCBOSHHE OTPEICIICHHOTO S3bI-
Ka MpOrpaMMUPOBaHMs (HA PUCYHKE O0JIACTh 3aKpallleHa), TaK U aKTUBHOE €ro
WCIIOIh30BaHNE (Ha PUCYHKE 00JIaCTh HE 3aKpallieHa), JOJDKHO OCYIIECTBIISATHCS
B paMKax pa3jNYHBIX TUCIUIUIMH Ha MPOTSHKEHUU MPAKTHUYECKH BCETO BPEMEHHU
o0ydeHus 1o neparorndeckoi nmporpamme «MubopmaTtukay.

B Teuenmne mepBhIX TPEX CEMECTPOB MO JaHHOU MPOrpaMMe U3YYCHHE OCHOB
MPOrPaMMHUPOBAHHSI MOXKET OBITh PEaM30BaHO B paMKax AUCHUILTHHBI «IIporpam-
mupoBanue» [9]. Ha mpoTspkeHnn m3ydeHus JaHHOTO Kypca CTyJIeHTaM Heo0Xo-
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JUMO CUCTEMAaTHU3UPOBATH 3HAHUS O TEXHOJIOTUU MPOrPaMMUPOBAHMSI, OBIAJIETh CO-
BPEMEHHBIMH CPEICTBAMHU pa3pabOTKU KOMIBIOTEPHBIX MPOrpamMm, chopMHpOBaThH
MPAKTUYECKHE HaBBIKUA PAOOTHI C COBPEMEHHBIMU CpelaMU MPOTPaMMHUPOBAHUSI.

Br100p s13bIKa MporpaMMHUpOBaHUs ONPEAENseTCs y4eOHbIMU 3a/1a4aMi OCBOSHUS
mucturuivebl «IIporpaMmupoBanue». BaXHO yduThIBaTh, U4TO SI3bIK IPOTPAMMHUPO-
BaHUS — 3TO BCETO JIUIIb HHCTPYMEHT, CPEACTBO TEXHOJIOIMH NPOrPaMMHUPOBAHHS,
Y M3y4eHHE BCEX €ro BO3MOXKHOCTEH HE SIBJISIETCS OCHOBHOM 1IENIbI0 00yUeHHs Mpo-
TpaMMHPOBAHUIO CTYIEHTOB-WH(POPMATHKOB I€arornieckux By3oB. Ha HagampHOM
JTane BaKHA MHBAPUAHTHOCTH O0YYEHHS OTHOCUTEIBHO TEXHHUECKUX MOAPOOHOCTEH
sI3pIKa M cpefbl mporpaMMupoBanus. [103ToMy BBIOpaHHBIN S3BIK MPOTPAMMUPO-
BaHUs, C OHOM CTOPOHBI, JOJDKEH UMETh CPENICTBA VIS aIeKBaTHOIO OTOOPAKEHHUS
HEOOXOAUMBIX /I YCBOCHUS (PYyHIAMEHTAIBHBIX MOHSATUH MPOrpaMMHUPOBAHHUS,
a ¢ Ipyroil — UMeTh MUHUMAJIBHO JTOCTATOYHBIN HAOOp CpPenCcTB Ui MpakKTHue-
CKOM 0TpabOTKH N3y4aeMOro MaTepHara.

Hauvano oOydeHust mporpaMMHUPOBaHUIO CTYJCHTOB-HH()OPMATHKOB TI€aro-
THYECKUX BY30B II€JIECOO0Pa3HO pean30BaTh Ha OCHOBE HMCIIOJIB30BAaHUS SI3bIKA
nporpamMmupoBanus Pascal. Takoli BRIOOp OCHOBBIBAETCSI HA CIIOXKUBITICHCS TIPAKTHKE
MIPUMEHEHUS] ATOTO S3bIKa UIMEHHO KaK Y4eOHOT0, a TakKe BO3MOXKHOCTH HCIIONB30-
BaHUs OECIJIATHOM Cpelbl MporpaMMUpoBaHus Lazarus, mo3BOJISIONIEH CO3/1aBaTh
MIPOrpaMMHbIE MPOTYKThl KOMMEPUECKOro Ha3HaueHus1. COBPEMEHHBIE BEPCUU SI3bIKa
obnanarT ynobHoi 0007104YKoil 1isi paboThl, UIMEIOT PaCIIUPEHHBIA COCTaB KO-
MaHJ, HO MPU 3TOM KOHCEpBATHBHAs CTPYKTYypa MPOTPaMMBbI MO3BOJSET OOYIHUThH
CTY/ICHTOB TaKUM TOHSATHSIM, KaK NIEpEMEHHasl, TUI IEPEMEHHOM, OIepaTopbl BETBIIE-
HUSI, LIMKJIA, TIapajuieIbHO BBO/SI COOTBETCTBYIOIIME ONPEAEIEHUS, YETKO ONMCHI-
Basi Ha3HA4YCHHE W NMPHHLIUI PabOThl COOTBETCTBYIOIIUX OomepaTopoB. M3ydeHune
cocTaBa M BOBMOXKHOCTEH s3bIKa porpaMMupoBanus Pascal 3akiagpiBaeT 0OCHOBY
JUISl YCTIEIIHOTO OCBOEHUS IPYTUX A3BIKOB IPOrPAMMUPOBAHMSL.

IMomumo s3p1Ka porpammupoBanust Pascal, B pamkax mucuurumabl «lIpo-
rPAMMHUPOBAHHUE» CTYACHTHI TAKKE HAYMHAKOT U3y4aTh A3BIK MPOrPAMMHUPOBAHUS
C++, KOTOPBIA TPEIOCTABISET 3HAYUTEIBHO OOJBIIIe BO3MOKHOCTEH YUHUTHIBATH
apXUTEKTYpy KOMIIbIOTEpa IMpH pa3paboTKe MporpaMM, 4To MO3BOJSET YIIIyOUTh
3HaHUE MPOrPAMMHUPOBAHMS, U3YUHB OCHOBHBIE CTPYKTYPhI JAHHBIX U UX peaju-
3alI0: CTeK, ouepeap U T. A. Kpome Toro, ¢ s3bpika nporpammupoBanusa C++ cie-
NyeT HauyMHATh M3yUYe€HUE OCHOB OOBEKTHO-OPHEHTHPOBAHHOTO MPOTPaMMHPOBA-
Hus. OIHAKO 3TH BO3MOXHOCTH CTaHOBSITCS JOCTYIIHBI U MOTYT OBITH OCO3HAHHO
WCIIOIb30BaHbI CTYJEHTAMU JIUILb TIPU OMPEIEIEHHOM YPOBHE BJIaJICHUS OCHOBa-
MU IPOrPAMMHUPOBAHUS, YTO JOCTUTAETCS MPU OCBOCHUHU SI3bIKA MTPOTpaMMHUPOBa-
Hus Pascal B camoMm Hauane u3ydeHus qucuumuinHel. [lapannensHoe paccMoTtpe-
HUE€ TIPOTPaAMMHBIX peaIM3alliii TUMOBBIX AJITOPUTMOB Ha A3BIKAX MPOTPAMMHPO-
BaHus Pascal u C++ no3BossieT npoAeMOHCTPUPOBATh UX OTJIMYHUSA, CXOJCTBO U
OTpaHUYECHUSI.

TakuM 00pa3oM, ycIemHoe YCBOSHHE pa3/iesioB AUCHUILIMHEL «IIporpamMmu-
pOBaHHE» B cCAaMOM Havayie 00y4eHHs 110 negarornyeckoii nmporpamme «Mupopma-
TUKa» 3aKJIaJbIBa€T MPOYHYIO OCHOBY I MPOJOJKEHHS] 00yUeHUs IporpaMMu-
POBaHUIO B paMKax IPYTUX TUCIHMIUIMH C YYETOM UX OCOOCHHOCTEH M M3Y4EHUs
TaKUX SI3IKOB MporpammupoBanus, kak Python, Java, VBA, PHP, Scratch u np.
[Ipu 3TOM SI3BIKM TPOTPAMMHPOBAHUS HAUUHAIOT PACCMATPUBATHLCS HE TOJIBKO KaK
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O00BEKT U3yUeHHsI, HO U KaK CPEeICTBO M3YUYEHMs LIeJIOro psja JUCLUIUINH, BKITIO-
qasi METOJMKY TIpenojaBaHust HH(POPMATHKH.

[Tocne u3ydeHUs: OCHOB MPOrPaMMHPOBAHHUS 1€JIECO00PA3HO MEPEeHTH K
Kypcy U3y4YeHHs MporpaMMupoBaHus Ha s3bike Python [10], koTopsiit MOKHO HC-
MOJIb30BaTh JJISi PACCMOTPEHHUs] OCHOB (PYHKLMOHAIBHOTO IMPOrPaMMHPOBAHUS,
MO3HAKOMUB CTYJEHTOB ¢ 3TOH mapaaurmoit. Ilpu stom Python moxer akTuBHO
HCIIOJIb30BAaThCS KaK CPEJICTBO IMPHU M3YyUYEHUHU LIEJOTO psiia AUCUUIUIMH, HAlpH-
Mep OCHOB HCKYCCTBEHHOTro MHTeiiekta [11]. JlaHHas qucrurimHa mpeKpacHo
MOAXOJUT JUIsl PACCMOTPEHHUS JIOTUYECKOM MapaJurmMbl MpOorpaMMHUpPOBAHUS U JIO-
TMYECKUX SA3BIKOB IIPOrpaMMHUPOBAHUS.

OtnenbHOro BHUMaHUS 3aCiy’KUBAET SI3bIK MporpamMmmupoBanus Scratch, koto-
pBIii HEOOXOAUMO PACCMOTPETh C OYAYIIMMH YUUTEISIMA WH(POPMATHKH. XOTS JaH-
HBII S3bIK MPOrpPaMMHPOBAHUS MCIIOJIB3YETCS B OCHOBHOM JJISl TOATOTOBKH J10-
IIKOJIBHUKOB M yYalllUXCsl HayalbHBIX KJIACCOB B 00JACTH MPOTrpaMMUpPOBaHUS,
OH OY€Hb MO0JIE3EH AJIs pabOoThl C HEKOTOPHIMU POOOTOTEXHUUECKUMHU KOHCTPYK-
TOpaMH, B KOTOPBIX MOTYT BCTPEUAThCs KaK paCIIMPEHUE AHHOTO S3bIKa, TaK U
M0I00HBIE MY SI3BIKH.

Kpome Toro, He00X0AMMO OCBOUTH SI3BIKM MPOTPAMMHUPOBAHUS, HCIIOIB3Y-
emble B web-niporpammupoBannu, Hanpumep PHP, JavaScript. OcHoBbIBasick Ha
OTIBITE, KOTOPBIA UMEETCSl Y CTYACHTOB MPH W3YYEHUH IPYTUX S3BIKOB MPOTpaM-
MHPOBAHHUS, MOKHO OCBOUTH HE TOJIBKO 3TH S3bIKH, HO U 0oJiee MIyOOKO U3YUYHTh
0co0eHHOCTH Web-TiporpammupoBanust. B pamkax kypca «Web-nporpamvupoBanmes
TaKXe MOYKHO PacCMOTPETh HEKOTOPBIE BOIPOCHI, CBA3AHHBIE C UCIOJIb30BAHUEM
a3bIka 3amnpocoB SQL.

OTnenbHOro BHUMAaHU 3aCly>KUBAIOT (PaKyIbTaTUBBI U 3JICKTUBHBIE KYPCHI,
B paMKax KOTOPBIX 110 CBOEMY BBIOOPY CTYAECHTHI MOTYT M3y4aTh pa3jIUyHbIC TeX-
HOJIOTHM IPOTrpaMMHUPOBAHU, APYTUE SA3bIKM MPOrpaMMHUpOBaHus. Takue TUcCIu-
IUTMHBI NTO3BOJIAIOT PACIIMPUTh 3HAHUS CTYIEHTOB MCXOJs M3 UX 3alpocoB, cle-
JaB aKLEHT Ha IPAaKTUKO-OPUEHTHUPOBAHHOCTH, MHTEPECAX CTyAEHTOB. MIMeHHO
(akynbTaTUBBI JAIOT BO3MOXKHOCTh PAacCMaTpHUBAaTh Cpeay MPOTrpaMMHPOBAHHS
Visual Studio, n3yuars ocHoBbl Visual Basic, B Tom uncne Visual Basic for Ap-
plication, paccMaTpuBaTh sI3bIKH 3anpocoB SQL, 361k TporpaMMupoBanus R.

Ho ogHOBpeMEHHO ¢ 3THM Ba)XHO yYUTHIBATh, YTO YUUTENb WHPOPMATUKU
HE J0JKEH ObITh MPO(eCCHOHANTBHBIM IIPOTPAMMUCTOM, a CJIEA0BATENbHO, B MPO-
rpaMMe MOJrOTOBKM OOJbIIE BHUMAHHS JOJDKHO YIENATHCS METOINYECKHM BO-
IIpocaM, CBSI3aHHBIM C IPENOJaBaHUEM aJTOPUTMM3ALUU U NPOrPaMMHPOBAHUS,
(OopMHUPOBAHUIO TPAMOTHOIN TEPMUHOJIOTHUH, YETKOMY TOHUMAHUIO OCHOBHBIX all-
TOPUTMHUYECKUX CTPYKTYpP M YMEHHIO pellaTh 3aJaud M3 LIKOJIBHOIO Kypca HH-
(opMaTHUKH, B TOM YHCJIe IpeJlaraéMble Ha €JUHOM I'OCYJapCTBEHHOM SK3aMeHe
1o MHPOPMATUKE M HA IIKOJIBHBIX OJIMMIINANAX MO MHPOPMATUKE U MPOTPaMMHU-
pOBaHMUIO.

Cucremaru3anys 3HaHUHA U yMEHUH, TOTYYEHHBIX CTYJICHTAMU NPU U3Y4YEeHHU
OCHOB IPOrpaMMMPOBAHUS, MOXKET OCYLIECTBIATHCA NPU M3YyUYCHUM TaKUX JUC-
LUIUTNH, Kak «[IpakTuKyM o pemeHuro 3a/1a4 Ha KOMITbIoTepe», «Pemenue 3agau
MTOBBIIIICHHOMN CJIOKHOCTH IIKOJIBHOTO Kypca MH(GOPMATHKH (ITPOrPaMMHPOBAHNUE)Y,
«KommnbroTepHoe MoaenupoBanue», « TeleKOMMyHUKAIIMOHHBIE CETH U TEXHOJIO-
run», «TexHoaoruu nmporpaMMUpOBaHUs» U JIp. B paMkax BBIYMCIMTENBHON Ipak-
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THKH, KypPCOBBIX pa0OT M HamMCaHUS BBIIYCKHOM KBanu(UKAIMOHHONW pabOThHI
IpernoJaraeTcst BBIOOp CTyA€HTaMU UHTEPECHOTO JUIsl HUX, BO3MOXHOIO U HEOO-
XOJUMOTO JUIsl pELICHUs TIOCTABJICHHOM 3a/1auy sI3bIKa porpaMmMupoBanus. Takue
BHUJIbl JI€ATEIBHOCTH MO3BOJIAIOT CTYAEHTaM CO34aTh MPOTPAMMHBIN HIPOIYKT
(mporpammy Uil CTAllMOHApHOTO KOMIIBIOTEpA, MOOHMIBHOE MpUIIOKeHHe, web-
MIPUIOXKEHUE), YIUTHIBAsI UX 00pa30BaTENIbHYIO HAIIPABIEHHOCTD.

C yueToM nepevyMciIeHHbIX 0COOEHHOCTEH MPOrpaMMHpPOBAHHE KaK OOBEKT
M3y4YeHHs U KaK CPeJCTBO OOyUYEHHUs TOJDKHO TOCTOSIHHO IPUCYTCTBOBATH MPU MOJ-
TOTOBKE Oynymux yuutesneit nHpopmaTuku. JItoOble yueOHbIE KypChl, CB3aHHbIE
C MPOrpaMMHUPOBAHUEM, JOJKHBI UMETh MPO(ECCHOHATbHO-NEarorHuecKyIo
HaIIPaBJIEHHOCTb, NIO3BOJIATh CTYJAEHTAM I0JIy4aTh OIBIT MPAKTUYECKON AEATEIb-
HOCTH, @ TaKX€ F'OTOBUTH MX K CAMOCTOSITEIbHOMY OCBOCHHIO 3HAHUI M yMEHUI
B IIpodecCHOHATBbHO-TIPEIMETHON 00JIaCTH.

3akarouyenue. Peanuzanus BBISIBICHHBIX MOAXOJ0B K OOYYEHHIO MpOrpam-
MHUPOBaHHIO CTYAECHTOB-UH(POPMATUKOB ME€arOTHUYECKUX BY30B B TEUEHHE OCBOE-
HUs Bcell 00pa3oBaTeIbHOM MPOrpaMMBl, BBIJIEJIEHHE CUCTEMOOOPA3YIOIINX S3bIKOB
IPOrpaMMMPOBAHUS U OIpEJesIEHUE MOCIIeA0BATENbHOCTH U IIIyOUHBI 00y4YeHuUs
9TUM SI3bIKaM MO3BOJISIIOT pa3paboTaTh coAep)kaHUe (PyHAaMEHTAIbHON MOJTOTOBKU
10 IPOrPaMMHUPOBAHHUIO B MI€JArOTMUYECKOM BY3€, UTO SIBISETCS] BaXXHBIM DJIEMEH-
TOM UH(POPMALMOHHOMN KyJIbTYphl OyIyluX yuuTened HHOOPMATHKU U HANPAMYIO
BIMAET Ha KauyecTBO U 3((HEKTUBHOCTh UX NPOQEeCCHOHATBHO-NEIArOrn4ecKoi
JEATEIIFHOCTH B 00111e00pa30BaTeIbHON OpraHU3aIiH.
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AnHoTanms. [Ipobrema u yenvp. PaccMaTpuBaeTcs MpernojaBaHue NMIKOJIbHBIX JHACITH-
IJIMH, CBS3aHHBIX ¢ (OPMHUPOBAHHUEM CTATUCTHYCCKOW, MATEMAaTHYECKOM, BBIYHCIUTEIBHON 1
HCCIIEI0BATEIBCKOM IpaMOTHOCTU. Lleslb COCTOUT B MOPOXKICHUHM JaHHBIX B XOJI€ JKCIIEPU-
MEHTOB, YCIIOBHS KOTOPBIX IUKTYIOTCS YUeHUKaMu. Memoodonoeus. B ucciegoBaHUH UCIONb-
30BaHbI reHepauHﬂ JAHHBIX B arCHTHBIX MOACIISIX NetLogo 158 HOCJ'IelIyIOHIaH CTaTUCTHYCCKAs
obpabotka B cpeaax CODAP u R. Pezyasmamei. Ilokazano, 4TO FreHEpaTUBHBIA ITOAXO]T 103~
BOJISIET YYCHUKAM pa0oTaTh C TAHHBIMH, KOTOPBIC MOPOXKIAAOTCS areHTaMU-UCIIOHUTEISIMH,
BBITIOJTHSFOIMMH yKa3aHusl ydainerocs. [Ipu 3ToOM y4eHHK HaXOIUTCS B MO3WIUH YUYCHOTO,
KOTOPBIH TUIaHUPYET COOCTBEHHBIE SKCIIEPUMEHTHI U aHAIM3UPYET MOIY4YEeHHBIE B UX MPOLeC-
ce naHHble. Jaxntouenue. [IpeoKeHHbIH MOIX0 FeHePallMi JAHHBIX 715 UX MOCJIEAYIOLIEro
aHaJM3a NMPHOOIIAeT IIKOJBFHUKOB K COBPEMEHHON KyJbType BBIpAIMBAHUS M OOMEHa JaH-
HBIMH ¥ TEHEPUPYIONMMH UX MOJICIISIMU.
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Abstract. Problem and goal. Building statistical, mathematical, computational and re-
search literacies in teaching school subjects is discussed in the article. The purpose is to develop
a model for generating data for research experiments by students. Methodology. The Netlogo
data generation and consecutive statistical data procession in CODAP and R programming
language were used. Results. The generative approach helps students to work with data col-
lected by agents, programmed by students themselves. In doing so, the student assumes the posi-
tion of a researcher, who plans an experiment and analyses its results. Conclusion. The pro-
posed approach of data generation and analysis allows to introduce the student to the contem-
porary culture of generating and sharing data.

Keywords: computational thinking, statistical literacy, agent-based simulation, learning,
virtual laboratories
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IIpo6sema u nesn. B HacTosmiee BpeMst B 00pa3oBaTeNbHBIX CHCTEMaX MHO-
THX CTpaH MPOSIBISICTCS OYpPHBIA MHTEPEC K BHEAPEHHUIO B YUeOHBIC TIAHBI IIIKOJ
pa3aenoB, ¢ MOMOIIbIO KOTOPBIX HIKOJbHUKH MPUOOPETAIOT MPaKTUYECKHUE HABBI-
K1 cOopa, 00pabOoTKH, BU3yaau3aluyd HHPOPMALIUU U IPUHATUS PELICHUI Ha STON
OocHOBe. B mkonbHOM 00pa30BaHUU PE3KO BO3POC MHTEPEC K OpPraHU3aluu yueo-
HOMW JIeSITeIbHOCTH HAa OCHOBE MCIOJIBb30BaHUs AaHHBIX. C OJHON CTOPOHBI, pOCT
HMHTEpeCca aKTUBU3UPYETCS MEKIYHAPOIHBIMUA MCCIIEIOBAaHUSAMU, TaKUMHU Kak PISA,
B KOTOPBIX aKIICHT JIelaeTcs Ha MPAKTHYECKOEe HUCIIOJIb30BAHUE MATEeMAaTUIECKOTO
Y €CTECTBEHHO-HAYYHOT'O armapara Wik (yHKIHOHAIbHYI0 rpaMOoTHOCTh. C npyroit —
IIIKOJIa UCTIBITHIBACT 3HAUUTEIHHOE JAaBIIEHHE CO CTOPOHBI PBIHKA TPyZAa, B KOTO-
POM B CaMbIX Pa3IMYHBIX MTpodeccusix Bce 00jee BOCTpeOOBAaHHBIMH OKa3bIBAIOT-
Csl CIIeLMAMCTHI, 00NaaroIIe HAaBbIKAMH aHAIW3a JAHHBIX U MPUHATHUS pelie-
HUI Ha UX ocHOBe [1-3].

[pu 5TOM OYEBHIHO, YTO IIKOJIBHOE 00pa3oBaHKe, OPUEHTHPOBAHHOE Ha paboTy
C JTAaHHBIMH, TECHO CBSI3aHO C COZAEp)KaHHeM Inpenmera «Maremaruka», HO He orpa-
HUYMBAETCs ero pamkami [4; 5]. Mbl BUIUM, YTO HE TOJIBKO MPEAMETHI €CTECTBEHHO-
Hay4HOro 1ukia (pusuka, xumus, reorpadus, OUOIOTHS), HO U TPATUITUOHHO TY-
MaHUTapHbIE, TAKUE KaK JINTEPATypa U HCTOPUS, OTKPBITHI K BHEIPEHUIO METOJIOB
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aHa/IM3a JaHHBIX B y4eOHbIN mporecc [6—8]. 3amadeil kak aAMUHUCTPALIMIA IIIKOJ,
TaK U pa3padOTYNKOB YUEOHBIX MATEPHAJIOB SIBIISIETCS] CO3/IaHUE YCIOBUH ISl TO-
0, 4TOOBI BCE MPEIMETHI IIKOJIBHOTO LIMKJIA, B KOTOPBIX BEIETCS MpenojaBaHue ¢
OTIOPOH Ha aHAJIW3 JAHHBIX, OBUIM O00ECTIEYEHBI JaTaceTaMu, paboTa ¢ KOTOPHIMHU
M03BOJIsUIa OBl paclIMpATh 00pa30BaTeNbHbIE BO3MOKHOCTH MpeAMeTa IS yUuTe-
Jed U y4aniuxcsl.

EctecTBeHHBI HHTEpEC K TaHHBIM U UX UCTOYHHKAM MPOSBIsAET MaTeMaTH-
YeCKOe U CTaTUCTUYECKOe 00pa30BaHUE, KOMIBIOTEPHBIE AUCIUILIIHHBL, JUCITUILIIH-
HBI, BHYTPU KOTOPBIX (POPMHUPYETCS CUCTEMHOE M BBIYUCIUTEIHLHOE MBILIUICHHUE.
B psine uccnenoBaHuii MOBBIMIEHUE JOCTYIHOCTH JAHHBIX U MHCTPYMEHTOB JUIS
paboThl ¢ JAHHBIMU PAacCMaTPUBAETCS KaK Ba)kHas Ul 00pa30BaHUS TEHJIECHIUS.
[lepenaya naHHBIX B pyKU IpaXkAaH U YYEHUKOB HEOOXOAMMA JIJIsl pOCTa CyOBEKT-
HOCTH YYalllUXCSl U X BOBJICYEHHOCTH B HCCJIEI0BATENbCKYIO AESITENbHOCTD. J{o-
CTYIIHbIE JaHHBIE U JIOCTYIHBIEC AJISl IIKOJIBHUKOB MHCTPYMEHTHI pabOThl C JaH-
HBIMH — 00513aT€IbHOE YCJIOBUE OCBOEHHS HAYKU O TAHHBIX, CHCTEMHOT'O MBIIIIICHUS
u (popMUpOBaHUS CTATUCTUYECKOW, MAaTEMAaTHUYECKOW WM BBIUYHUCIUTEIHHOM Tpa-
MOTHOCTH YYEHUKOB. 3/1€Ch YMECTHO TOBOPUTH O MPOAOIIKAIOIIEHCS 1€MOKpaTH-
3auuu nuppoBoro odpa3oBanus [9] U BOBIECUEHUH MIKOJIBHUKOB B HAyYHYIO JAe€s-
TEJIBHOCTh Yepe3 YIpaBlIeHUE UCTIONHUTEISIMU, CO3/JaHUe U U300peTeHHe IM(POBBIX
1 GU3NIECKUX OOBEKTOB, HOPOXKICHUE U aHATTU3 TaHHBIX.

Metononorus. [Ipu coznannu 00pa30BaTENBHBIX MOJENEH, TOCTPOSHHBIX
Ha JIaHHBIX, UCTIOJIB3YIOTCS Pa3IMYHbIE CIIOCOOB! MOTYYEHUS JAHHBIX, PUTOIHBIX
JUTsL MX JalibHeHe o0paboTku. B mociienre ropl 00JbIIoe pacpoCTpaHEHHE
MOJTyYMJT aBTOMATUYECKHA COOp TaHHBIX HA OCHOBE aBTOMATHYECKHX YCTPOWCTB,
CBSI3aHHBIX HHTEp(]EricoM ¢ KOMIBIOTEpOM. J1JIsi aBTOMaTHIECKOTo cOopa JaHHBIX
MOTYT UCIIOJIb30BAThCS:

— damuuxu (probeware) — iepBbie 00pa3oBaTEIbHBIC PEIICHUS, TTO3BOJISIOIINE
CUMTBIBAThH MTOKA3aTENH CPEMIbI C MX TOMOIIBI0, TOABWIKCH erle B 1980-x rr. [10; 11].
CeronHsi, ¢ MOBBIIIEHHUEM JOCTYIMHOCTH KOMIBIOTEPOB B 00pa30BaHUHU, cepa uxX
IIpUMEHEHHMS elle 6osiee BO3pacTaeT;

— HOocuMble ceHcopHble yempoticmea (wearable sensors) — pa3BuTHE MOOHIIb-
HBIX TEXHOJIOTUH, TOCTYIHOCTh OCHOBAHHBIX HAa HUX YCTPOWCTB, MHTEIPALUsI B HUX
Pa3IMYHBIX CEHCOPOB INPUBENA K BO3MOXHOCTH OpraHU30BaTh COOp JaHHBIX HE-
MOCPENICTBEHHO C MOMOUIBIO YCTPOUCTB, AOCTYIHBIX OOJNBIIMHCTBY HIKOJIHHHUKOB.
bnaronapst aTomMy B mocieHue rojsl Mbl HabJI0aeM pocT 00pa30BaTENbHBIX pe-
LIEHUH U NMPaKTUK, OCHOBAHHBIX Ha cOOpe U 00pabOTKe aHHBIX, MOIYUYEHHBIX C
MIOMOIIbI0 HOCUMBIX CEHCOPHBIX YCTpOMCTB. Tak, OMONornueckue KOHLENIHMHY, CBS-
3aHHBIE C paclpOCTpaHEHUEM HMH(EKIIMOHHBIX 3a00J€BaHUMN, MOTYT OBbITH MPOUJI-
JIOCTPUPOBAHBI C TIOMOIIbIO JaTACETOB, OTPAXKAIOLIUX PACCTOSIHUE MEXKIY JIHO/Ib-
MU B CUTYallUSX €CTECTBEHHOI'O OOIIEHMs, COOpAaHHBIX IIKOJbHUKAMHU C MOMO-
II6I0 UX MOOWIIBHBIX TenedonoB [12; 13];

— Oanmnvie 21ekmponnblx dHcypHanos (log data) — MOTYT NpeNICTaBIATh OOJIb-
I0OM MHTEpec sl 00pa30BaHMs, €CIM OHM CTPYNIIUPOBaHbl B BHJE AaTracera U
BCTPOEHBI B KOHTEKCT y4eOHOH 3afauu wiu mpoekrta. Hampumep, n1aHHbIE 3Jek-
TPOHHOTO YypHaJla POCCUICKOTr0 BUKHU-TIpoeKkTa Lepisi.org NOCTOSSTHHO AOCTYIIHBI
JUI BU3YyaJM3allMy B BUJE COLIMOTPAMM, MPEICTABISAIONIMX OTHOIIEHUS YYaCTHH-
KOB U cTaTei, KOTOpble OHU COBMECTHO PENaKTUPYIOT [14]. DTOT e noaxon uc-
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MOJIb3YeTCSl Al BU3YyAIM3AIlMM OTHOIICHUH MEXAY YYUTENsIMU M YYCHHKaMH B
MockoBCcKoO# 37eKTpOHHOM mIKoje [15];

— Oannvle unmepHema gewjeli (remote and embedded networked sensing) —
pa3BUTHE TEXHOJOIMI MHTEPHETA BEILEH MO3BOJISIET MOJIyYaTh JAHHBIE, TEHEpUpPYe-
MBbI€ YCTPOWCTBaMH, NMOAKIIOYEHHBIMU K CeTu. Tak, MpoeKT ¢ y4acTHEM IIKOJIbHU-
KOB, peanu3oBanHblii Concord Consortium, mokasaia IPUMEHIMOCTb (POPMHUPYEMBIX
TaKUM 00pa30M JaTaceToB B MPETNOIaBaHUH IIKOJIBHOTO Kypca ouonoruu [16; 17];

— yoanenHvle 1abopamopuu (remote laboratories) — psii COBpeMEHHBIX J1a00-
paTopuii U yCTPONCTB MPEJOCTABIISIIOT BO3MOXKXHOCTD IOJIb30BaThCs B YUEOHBIX Lie-
JISIX TeHepUpyeMbIMU UMH TaHHBIMU. OOpa3oBaTenbHasi IEHHOCTh TaKUX JaHHBIX BbI-
COKa, IOCKOJIbKY peub UJET O MPO(PECCHOHAIFHO OPraHU30BaHHOM MPOILIECCe reHe-
panuy Hay49HOTO 3HAHUS, MPHOOIIUTHCS K KOTOPOMY IIKOJIBHUKH MOTYT B PEXKHME
peanbHoro Bpemenu [18]. Hampumep, mabopaTtopus MOXKET IMOMOYB HCCIIEA0BAThH
CJIO’KHO HaOII0JaeMble OCOOCHHOCTH TIOBEICHUSI MUKPOOPTaHUu3MOB [ 19].

Pe3yabTathl n 06cyxaenne. Cpeny HaOOPOB JaHHBIX, UCTIONB3YEMBIX B y4e0-
HOM TIpoliecce, 0co00€ MECTO 3aHUMAIOT JaHHBIC, MOJNyYCHHBIE (BBIPAIICHHBIE) B
HCKYCCTBEHHBIX COOOIIECTBAX MHOTOAreHTHOro MonenupoBanus [20-22]. Beipamm-
BaHME JAaHHBIX B XOJI€ M3YYEHHs CJIOKHBIX M KOMIUIEKCHBIX CHCTEM C OTPOMHBIM
KOJIMYECTBOM areHToB C(HOPMHPOBATIOCH KAaK OTNEIBHOE HCCIEN0BaTEeNbCKOE Ha-
npasneHne — data-farming [5; 23-25]. B oTiu4ne OT JaHHBIX, MOTYYaeMbIX B XOJIE
HATYypHBIX HAOMIONCHUN M HKCIIEPUMEHTOB (TaKHMX, KaK JHEBHUKH HAONIONEHUS 32
IIOT0JI0M), UX MOKHO HOJIYYUTh B KOPOTKHM CPOK, JJIsl 3TOT0, KaK MpaBUIIo, 10CTa-
TOYHO 3aIlyCTHTh MOJIENIb U 3alucaTh B OTAEIbHBINA (aiin nanueie. K Tomy ke, Ta-
KHUM CIIOCOOOM MOJKHO TMOJTYYHTh JJAHHBIE, OTPAXKAIOIIHE XapaKTep U 0COOEHHOCTH
(YHKIMOHHPOBAHUS JOCTATOYHO CJIOKHBIX 00BEKTOB, MAHHUITYJIMPOBATH KOTOPHIMU
B PEAIBHOCTH y IIKOJIBHUKOB HET BO3MOYKHOCTH, TAKMX KaK 3KOJOIMUECKUE CHCTE-
MBI, HH)KEHEPHBIE YCTAaHOBKHU, COOOIIECTBA KHBBIX CYIIECTB U T. [I.

Hayunslit mporpecc B COBpeMEHHOM MUpPE BCE OO0JIbIIE 3aBUCUT OT UCIOJb-
30BaHUsl UMMUTALMOHHOIO MOJEIUPOBAaHMsI, KOTOPOE CIy’)KUT MHCTPYMEHTOM HC-
cienoBaHus U oOpa3oBaHus. MIMUTAallMOHHOE MOJEIMPOBAHUE MO3BOJSAET CO37a-
BaTh UCKYCCTBEHHBIE CHCTEMBl U LU(POBBIE TBOMHUKU, KOTOPHIE MOXHO 3aITycC-
KaTh U UCCJEA0BATh C PA3IMYHON CKOPOCThIO [26]. 'eHepaliusa JaHHBIX B MHOTO-
areHTHBIX KOMIIBIOTEPHBIX MOJENAX SIBISETCS PE3yJbTaTOM MCCIIENA0BATEIbCKON
JESATEIbHOCTH Y4alllUXCsl 110 OTHOLIEHUIO K MPEIMETAM U SIBICHUSAM, CTPYKTYpa U
00pa3 moBeIeHHsI KOTOPBIX BOCCO3A€TCsl B MOJIEIIH.

PazHooOpasue cpen areHTHOTO MOJEIUPOBAHUS, JJISI CUCTEMAaTU3AUH KO-
TOPBIX OBLTM pa3paboTaHbl pa3IMyYHBIE THIIOJOTHUH, MPOAHATU3UPOBAHKEI B [27].
Cpeny OTKpBITBIX HCCIIENOBATENILCKUX CpENl Beaylue mo3uuuu 3anumaer NetlLogo,
IIPEOCTABIISIIONIAs CBOM BO3MOXKHOCTH HE TOJIBKO MCCIIEI0BATENAM, HO U yJalllUMCS.
B sTOM 1n1aHe nokasartenbHbl 1B€ HEJJaBHUE KHUTH, I71€ TIPE/ICTABIEHbI U UCCIIEI0Ba-
TeNIbCKUE M 00pa3oBaTeIbHBIE BO3MOXHOCTH cpebl [28; 29]. B pamkax maHHO# crta-
ThU MBI pacCMaTpUBAEM CBsI3b MOpOKAaeMbIx MozaensiMu NetLogo naHHBIX co cpe-
JIOM CTaTUCTHYECKOI0 aHAJIM3a Ha npumMepe R.

Modenv pacnpocmpanenus ozns 6 necy'. OObeKTaMH yHpaBIeHUS U aHAIIH-
3a B IaHHOM MOJIENH CIIy>KaT HETOABU)KHbBIE areHThl YIPaBJIEHUS — TOUKH dKpaHa
(patches), KOTOpble MOTYT MEHSTH CBOM CBOMCTBA M COOOIIATh HCCIEAOBATENIO UX

! Mogens moctymna Ha caiite NetLogo Web u B 6ubmmoTeke y4e6HBIX ImpoekToB. URL:
https://ccl.northwestern.edu/netlogo/models/Fire (zata oOpamenus: 25.09.2021).
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3HaueHue. Mbl MOXXEM NPOBOJUTH JKCIIEPUMEHT, U3MEHsISI 3HAYCHUE HE3aBUCH-
MO TIEPEMEHHON — IJIOTHOCTh JIEPEBLEB B JIeCy M (UKCUPYS] N3MEHEHHE 3aBUCH-
MO IEpEMEHHON — ITPOLIEHT CTOPEBILUX IEPEBBEB.

Ecnu MBI XOTMM NOCTaBUTH 3KCHEPUMEHT C MHOTOKPAaTHBIM HMOBTOPEHHEM
OJIHUX M TE€X K€ MapaMeTpOB WJIN C U3MEHEHUEM IIapaMeTpOB, TO B JIE€CKTOITHOU
Bepcun NetLogo miis 3Toro ecth crenuanbHbIi HHCTpYyMeHT BehaviorSpace.
Ero Mo>xHO paccMaTpuBaTh Kak OTAEIbHYIO IIpOrpaMMy, BCTpoeHHY10 B NetLogo.
BehaviorSpace momoraer 5KCriepuMEHTHPOBATH C MOJIENIBIO H COXPAHSITh Pe3yJib-
TaThl B (aiin 1is qanpHelero ananusa. Hagamo pa®oTsl ¢ HACTPOMKON UHCTPY-
meHTa BehaviorSpace npeacrasieno Ha puc. 1. Mbl BEIOUpaeM HHCTPYMEHT B
BEpPXHEM MeHIO0 Ha Bkiazke Tools.

File Edit Tools Zoom Tabs Help

Interface Preferences...
Extensions... nal speed
i * view updates
I I Settings...
Edit Halt on ticks

ks: 549

Glebals Monitor

Turtle Monitor
Patch Monitor

o
7

Link Monitor
Close All Agent Monitors
Close Monitors for Dead Agents

—=

Hide Command Center Ctrl+5lash
Jump to Command Center Ctrl+Shift+C
Switch to 3D View Ctrl+Shift+T
Color Swatches

Turtle Shapes Editor

Link Shapes Editor

System Dynamics Modeler Ctrl+Shift+D
Preview Commands Editor Ctrl+Shift+P
BehaviorSpace Ctrl+Shift+B

HubMet Client Editor

HubMet Control Center Ctrl+5Shift+H

Puc. 1. BehaviorSpace NetLogo
Figure 1. BehaviorSpace NetLogo

[Ipu 3amycke mHCTpyMeHTa BehaviorSpace mosiBisieTcss OKHO, B KOTOPOM
0JIb30BaTENb YKa3bIBAET JJI IPOrPAMMBbI 331aHUS K BBIITOJIHEHHUIO:

e Kak Ha3BaTh SKCIEPUMEHT?

e Kakue crieHapuu SKCIIEpUMEHTa HY>KHO CO3J1aTh U KaKue 3HAUEHUs B ATUX
ClieHapusx OyayT MPUHUMATH II100abHEIE TIepEMEHHBIE?

e CKOJIBKO pa3 HY>KHO MOBTOPUTH UCTIOJTHEHHE KaXKOTO CLIEHApHs?

e B kakoi mocieoBaTeIbHOCTH HYKHO MPOBOAUTH BHINOJIHEHKE?
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e Kakue nanHble Hy>)KHO COOMpATh B XOJI€ BHIIOJIHEHUS CLIEHApUS WIH TO-
CJI€ €ro 3aBepLICHUS?

e Kaxoli mapameTp UCHOIB30BATh ISl OCTAHOBKU CLIEHApHS, €CIH CILIeHa-
pHii He 3aBepIIaeTCs] aBTOMATUIECKH?

VYKaxeM AJ1s SKCIIEPUMEHTa, YTO HEOOXOJMMO MU3MEHATh 3HAYeHUE TIepeMeH-
Hoit density ["density" [51 0.5 70]], HauaB co 3Ha4YeHHUs 51 W yBenmu4MBas IUIOT-
HocTh Ha 0.5 B kaknoii cepun. Kaxnast cepust Oyaer nosropsitees 10 pa3, u Kakablid
pa3 B KOHIIE SKCIIEPIMEHTA MBI Oy/1eM NU3MEPSTh MPOIIEHT CTOPEBIINX JIEPEBHEB.

ITpu 3amycke 3kcrniepuMeHTa MporpamMmMa Ipesyiaraet Bpiopars opMmar, B KOTO-
POM OyyT COXpaHAThCS pe3yNbTaThl. B maHHOM ciydae Mbl BEIOHpaeMm Table output.

Pe3ynbraThl S5KCIEPUMEHTOB 3alMCHIBAIOTCS MIPOrpaMMOM B TaONIHUILy CSV —
B HameM ciry4ae 31o Obur daiin Fire 2 table.csv. MBI MOkeM OTKPBITH 3TOT (haiiin
B JIIOOOM TEKCTOBOM pPEIAKTOpe, MPUIIOKEHUSAX IS paboThl C 3JIEKTPOHHBIMHU
tabnumamu (Microsoft Excel unum Google Sheets) unu 3arpy3uts B OHY U3 cpef
JUISL CTATUCTHYECKON 00padOTKH.

3arpy3uB JaHHBIE, MBI TYT K€ MOXEM MPEACTaBUTh 3aBUCUMOCTH IPOIICHTA
CTOPEBLIMX JIEPEBbEB OT IUIOTHOCTH Jieca Ha rpaduke Box Plot:

boxplot(persent burned ~ density,data=df, main="JlamHblc 0 mOXapax",
xlab="TInotHocTs", ylab="TIponent cropepuux")
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Puc. 2. Box Plot gaHHbIx
Figure 2. Data Box Plot

Ha puc. 2 mMbl BUugum, 4TOo MakCUMalbHBIA MEXKKBapTUIbHBIA pa3Max U Ba-
PHATHBHOCTB MPOLIEHTAa CTOPEBILINX JEPEBbEB HAOIIONACTCSA HA IPOMEXKYTKE IJIOT-
Hoctu Jieca 57-60 %.

Mogenb moMoraer uccie10BaTh, Kak INIOTHOCTD JEPEBLEB B JIECY BIMSCT HA
pacrpocTpaHeHue noxapos. IIpu 3ToM MozeNlb 3HAKOMUT HAC HE CTOJIBKO C JIeC-
HBIMH II0’KapaMH, CKOJIBKO C HEJIMHEHHBIM IOBEIECHUEM CIIOKHBIX CHUCTEM, KOTAA
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OYeHb HEOOJBIIOE HW3MEHEHHE B 3HAUEHHM JaHHBIX MOXKET MPUBECTH K OYEHb
OOJIBIITIM M3MEHEHUSM B pe3yiibTaTax. [Ipu mepexo/ie TpaHuIlbl ITIOTHOCTH Jieca OT
57 k 60 % MBI HaOIOAaEM PE3KOE CHIIKEHUE YCTOMYNBOCTH CUCTEMBI K TTOXKapy.

Mooenv gpopmuposanus cmaii nmuy uiu pei6>. ITa MOAENb — HOMBITKA
WMUTHPOBATH TMpolecc (GOPMUPOBAHHS CTaHW NTHIl B OTCYTCTBHU KaKUX-JTHOO JIH-
nepoB. Kaxknas nrtuna ciaemxyer obOmieMy HabOpy MpaBujl, U U3 ATOTO OOIIEro Io-
BezeHust popmupyetcs cras. CTau ITHII MOKHO pacCCMAaTPHBATh KaK PUMED BO3-
HUKHOBCHHUSI CTaiHBIX CBOKMCTB B PE3yJIbTaTe TOTO, YTO OTACIbHBIC XHBOTHBIC
JIBUTAIOTCS B OTBET HA JIBUKCHHUS APYTHX )KUBOTHBIX.

Kak ckazaHO B OMHMCaHWHM MOJIENH, NTUIIBI CICAYIOT TPEM MpPaBHIAM: «BBIPAB-
HUBAHUEY, «Pa3/ICIICHUE» U «CIUIOYEHHOCTHY. « BRIpaBHUBaHME) O3HAYAET, YTO MTHU-
11a MIOBOPAaYMBAETCS TaK, YTOOBI IBUTAThCS B TOM K€ HAMPABICHUU, YTO W OmKaii-
e nTUIbl. «Pa3ieneHne» o3HavaeT, 4To NTHIla TTIOBOPAYUBAETCS, YTOOBI N30eKaTh
CTOJIKHOBEHHUS C IPYTOM NMTHIIEH, KOTOPAst JICTUT CIUIIKOM OJTU3KO. «CIIOYEHHOCTE
O3HAYaeT, YTO MTHUIA OyJeT JBUraThes K APYruM Oimpkaimmm nruiam. Korma nse
TITUTIBI HAXOJSTCS CITUIIIKOM OJTM3KO, TIPABUIIO «PA3ZICIICHUS OTMEHSIET JICUCTBHE JBYX
npyrux. [IpaBuna «BeipaBHrBaHue» U «CIUIOYEHHOCTRY» HE HAYHYT JCUCTBOBATH 10
TEeX TI0p, MOKa He Oy/AeT MOCTUTHYTO MHHHMAIbHOE paslenenue. Bee Tpu mpaBmia
BIIMSIIOT TOJILKO HA HANPaBJICHUE NITUIIBI M HUKAK HE BIMSIOT Ha CKOPOCTh TIOJIETA.

B nepBoii Bepcuu kakaas ntuia OyneT BHIOMpaTh ceOe B TOBAPUIIH 110 CTae
BCEX NTHII, KOTOPbIC HAXOISATCS OT HEE Ha PACCTOSIHUU PaInyca BUICHUS:

1) to find-flockmates;

2) set flockmates other turtles in-radius vision;

3) end.

MBsl cobupaeM AaHHBIE IEPBOTO dKCIepuMeHTa rpu momony BehaviorSpace.
OmnpenensieM 3HaYCHHSI HE3aBUCUMBIX IIEPEMEHHBIX. B TaHHOM citydae oHU OyIyT
HEU3MEHHBI, IOCKOJIEKY CBOMCTBa cTaW OYIyT MEHSTHCS CO BPEMEHEM B Pe3yJib-
TaTe pEaKIUy areHTOB Ha IMOBEJCHHE IPYTHX areHTOB.

3Ha4YeHus, KOTOPBIE MBI OyieM COOMpaTh Ha Ka)KJIOM IIare mporpamMmmal:

— count turtles with [any? flockmates] — uncio nTuil, y KOTOpBIX €CTh TOBa-
PUILH TIO CTae;

—mean [count flockmates] of turtles — cpegHee uucio ToBapuie y Kaxmoi
TITHIIB;

— mean [min [distance myself] of other turtles] of turtles — cpennee paccro-
SIHUE JIO IPYTUX IITHII;

— standard-deviation [heading] of turtles — crangapTHOE OTKJIOHEHWE B Ha-
MPABJICHUU OT JAPYTHX MTHII.

[To 3aBepmieHUN SKCIIEPUMEHTA MBI MTOJIy9aeM YK€ TPUBBIYHYIO TaOJIHUIy B
(dbopMate csv ¥ UCTIONB3YyeM JaHHbBIE B cpene R, 9ToObI poCiieIuTh, KaK MEHSFOT-
Csl 3HAYCHUS 110 Mepe GOPMUPOBAHUS CTAN C MPEIYCTAHOBICHHBIMU 3HAYCHHUSIMH
HE3aBUCUMBIX MTEPEMEHHBIX.

A Tenepb BHECEM U3MEHEHHS B MOJIENIb U IIOMEHSIEM IMPaBHJIA, TI0 KOTOPBIM
NTUIBI OTCJICKUBAIOT TOBAPHUIIEH MO CTae, TakK, YTO B YUCIIO TOBApHUIIEH OyaeT
MoTajaTh TOJBKO Ta MTHUIIA, KOTOpast OJrKe BCeX K Hel pacroniokeHa. Mbl 100a-

2 Mogens moctynHa Ha caiite NetLogo Web u B 6mOmioreke y4eOHBIX mpoekTos. URL:
https://ccl.northwestern.edu/netlogo/models/Flocking (mara oopamenus: 25.09.2021).
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BUJIM B IIPOrpaMMy TOJIbKO oJHY cTpouky set flockmates flockmates with-min
[distance myself]:

1) to find-flockmates;

2) set flockmates other turtles in-radius vision;

3) set flockmates flockmates with-min [distance myself];

4) end.

Hukakux npyrux u3smMeHeHWid Mbl HE BHOCHM. Pe3ynbTaThl SKCIIEPUMEHTOB
COOMPAIOTCS TOYHO TaK kK€, KaK OHU COOMPAITUCH [UIS MPEABIAYIIeH MOJETH TIPH
nomouu BehaviorSpace. B nanHom ciyyae HaM BakHO MOKa3aTh, KaK MOKHO
O0O0BETUHSTH U CPAaBHUBATH PE3YJIBTATHI ABYX SKCIIEPUMEHTOB.

Puc. 3 nemoHCTpUpyeT, Kak MEHSIETCS YUCIO MTHI], Y KOTOPHIX €CTh TOBa-
pumy. CMHEM [IBETOM Ha rpaduke Mmoka3aHbl Pe3yJIbTaThl HKCIIEPUMEHTA, KOT/Ia
TOBApUIIAMH TI0 CTa€ CUUTAIOTCSA BCE PBIOBI, KOTOPhIE HAXOIATCS B PaJNyce BU-
muMocTH. KpacHBIM IIBETOM IMOKa3aHBl Pe3yNbTaThl, KOTJIa TOBApHUIIEM IO CTae
cuMTaeTcs OnuKaiias nTUIa.

JlvHamMuKa CpeHero 4Kciia TOBAPHILEH y KaKIOW NTHULIBI TPEACTABICHA HA
puc. 4. CuHIM LBETOM Ha TpaduKe MOKa3aHbl PE3yNbTaThl HIKCIIEPUMEHTa, KOTaa
TOBAPHILAMH 10 CTa€ CUYUTAIOTCS BCE PHIOBI, KOTOPBIE HAXOIATCS B PaJNyce BH-
nuMmocTd. KpacHbIM 1BETOM TOKa3aHbl pe3yNbTaThl, KOTJa TOBApHILEM IO CTae
cuuTaercs Onmxailimas psida. 37ech 0XKHIaeMO TOBapHILEH MO CTae HE MOXKET
OBITH OOJIBIIIE OJTHOM PHIOKI.

JluHaMuKa CpeHero pacCTOSHUS 10 APYTUX PHIO MpecTaBiIeHa Ha puc. S.
CuHuM 11BeTOM Ha rpaduke MOKa3aHbl Pe3yNbTaThl IKCIEPUMEHTa, KOT/Ia TOBa-
pHILAMH TI0 CTae CUUTAIOTCS BCE PBHIOBI, KOTOPBIE HAXOIATCSA B PAJNyCe BUIAUMO-
ctu. KpacHbIM 11BETOM TOKa3aHbI Pe3yJIbTaThl, KOTJa TOBAPHUIIEM IO CTae CYUTa-
eTcs Omkaimas peioa.
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Puc. 3. CpaBHeHVe aKCnepuMeHTOB NO n3MeHeHuto ymcna flockmates
Figure 3. Flockmates number alteration comparison experiments
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Puc. 4. CpaBHeHMe 3KCNepuMeEHTOB Mo cpeaHeMy HYMCIly ToBapuLen
Figure 4. Average number of peers comparison experiments
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Puc. 5. CpaBHeHMEe 3KCNepUMEHTOB N0 CpeaHeMY PacCTOSIHUIO 4,0 APYrUX PblO
Figure 5. Average distance to other fish experiments comparison
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Puc. 6. CpaBHeHVE 3KCNEPUMEHTOB MO OTK/IOHEHWIO OT OOLLEro HanpaBneHns
Figure 6. Deviation from common direction experiments comparison

MpI BUIUM, YTO CpeHEEe pAacCTOSHUE MEX]y phl0aMU YMEHBIIAeTcs U OHU
CTaHOBSTCS OJNFIKE JPYT IPYTY HE3aBHCHMO OT TOTO, KaKas CTpaTerust BLIOopa To-
BapHILIe MO cTae UCMOJIb3yeTCs B SKCIIEPUMEHTE.

JlnHaMHKa CTaHTAPTHOTO OTKJIIOHEHUS B HAIIPABICHUM OT JIPYTUX PBIO Mpe-
cTaBjeHa Ha puc. 6. CHHMM I[BETOM Ha rpaduke Moka3aHbl pe3yJNbTaThl HKCIEPH-
MEHTAa, KOT/Ia TOBAPHUIIIAMH TI0 CTae CYUTAIOTCS BCE PHIOBI, KOTOPHIE HAXOSITCS B
paaunyce BUAMMOCTH. KpacHbIM 1IBETOM MOKa3aHbl PE3yJIbTAThl, KOT/1a TOBAPULIEM
0 cTae cuMTaeTcs OmmKaiiias peioa.

3akirouenune. OMMCaHHBIN B JaHHON padoTe CIIOCO0 TeHepaIuu JaHHBIX IS
MX TOCJEAYIOUIEr0 aHaJI3a MOXET CTaTh BECbMa MEPCHEKTUBHBIM HalpaBiICHUEM
paboTh!l co mKoNbHUKaMHU. C OHON CTOPOHBI, OH MO3BOJISIET JIyUIlle TIOHSTH MPUPOTY
Y 3aKOHOMEPHOCTH U3y4YaeMbIX SIBIICHHH, K KaKOW ObI 001aCTH €CTECTBEHHO-HAYYHOTO
WM TYMaHUTApHOTO 3HAHUS OHM HM MpuHaAIexand. Jlaxke mpu UCHOIb30BaHUU
KOMITBIOTEPHOM MOJENIH MPOIECcca, CO3IaHHON JIPYTUMHU JIIOABMU, YV HIKOJIbHUKA
€CTh BO3MOXXHOCTb MPOCIEIUTH JIOTHKY, KOTOpasi CTOUT 3a 3TOM MOJETBIO, U Jajiee
clienaTh CIEAYIONIMH Iar — co3/1aTh COOCTBEHHYIO BEPCHUIO (PEMHUKC) 3TOI MoienHy,
BUJIOW3MEHUB €€ WM PUMEHHB K JpyToil 007JacTy 3HAHMSL.

Kpowme Toro, coznanue Moenu — 3TO TOJIBKO MEPBBIM 1Iar B UCCIEIOBAaHUHN U
MMOCTAHOBKE AKCHEPUMEHTOB. 11 TOro 4ToOBl OCTaBaThCs B CYOBEKTHOW MO3ULIUU
TBOPILIA SKCIIEPUMEHTA U YKa3bIBaTh areHTaM B KaKO# MOCIIE0BATEILHOCTA COBEP-
IaTh ACUCTBUS U KaKue JTaHHBIE COXPAHATh, COBEPUICHHO HE 00s3aTE€IbHO MHUCATh
KOJ MOJICJIH ¢ HyJisl. B 3TOM miaHe KaXkaast U3 COTeH TOTOBBIX MOJIENEH, OmyOIrKo-
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BaHHBIX B Oubnuoteke NetLogo unu B coobmectBe NetLogo Commons, sBsieTcst
OTJEJIbHOW YTIPaBIIIEMON YYEHUKOM CPEOH /sl BhIPALIUBAHUS JAHHBIX.

Pa3zBuBaemMoe TakuM 00pa3oM y LIKOJbHHKA YMEHHE COMOCTaBUTH H3yyae-
MBI} ITPOLIECC WM SIBJIEHUE C €70 MOJEIIBIO, CAENATh BBIBOJABI U3 TOT0, KaK CTPYK-
TYpUpPOBaH WM KakK ceOsi MPOSIBISAET ITOT MPOLECC B Pe3yibTaTe SKCIIEPUMEHTH-
pPOBaHUS C STOW MOJIENBIO, CO3AeT OCHOBY I (POPMUPOBAHHS BEIYUCITUTEIIHEHOTO
MbIlIeHUs. OCBOEHUE y4alllUMCsl IPUEMOB U METOJ0OB BBIYMCIUTEIBHOTO MBIII-
JICHUSI B CBOIO OYEpEeIlb CO3MAET YCIOBHS Ui (DOPMUPOBAHUS y HEro Oosee Iiu-
POKOH KapTUHBI JAEHCTBUTENBHOCTH, B KOTOpPOH OH OylIeT OCO3HaBaTh CBSI3U
MEX]y TpoIeccaMy, MPOTEKAIOIIUMH B PA3IMYHBIX O00JIACTIX (HarpuMep, B IKO-
JIOTMH M COLIMOJIOTUH), U 3aHUMATh TBOPUECKYIO, aKTUBHYIO, OTBETCTBEHHYIO IO-
3ULMI0O TI0O OTHOIIEHWIO K HUM, MOHMMAas CYIIECTBYIOLIME B HUX HPUYMHHO-
CJIEICTBEHHBIE CBSI3H.

[IpuBnekas mKoJbHUKA K MPOLIECCY BBIPAIIMBAHUS JaHHBIX Ha OCHOBE
KOMIIBIOTEPHBIX MOJENEH, MbI JaeéM €My BO3MOXXHOCTb MPHOOILUTHCS K KyJIbType
oOMeHa JaHHBIMHU U T€HEPUPYIOIUMHU UX MOJENISIMUA CO CBOMMH CBEPCTHUKAMU U3
JpyTUuX peruoHoB U crpad. OObeINHAS CBOM JaHHbIE U Jejasi HA UX OCHOBE BBI-
BOJIbI, IIKOJIFHUKH MOTYT PEaJH30BBIBATh III00aJIbHBIE MPOEKTH M HAOMIOIATh B
HUX 0COOEHHOCTH MPOTEKaHMsI MPUBBIYHBIX MPOLIECCOB B PA3HBIX YrojKax MUpA,
00yCJIOBJICHHBIE TeOTrpapUUeCKUMH M KyJIBTYpPHBIMU pa3inuusMu. Takum oOpa-
30M MBI MOXKEM COBEPIIUTH Ba)KHBIM 1Al K BOCIMTAHUIO UCCIIENOBATENEN U yue-
HBIX JUTSI PEaJIbHOCTH, B KOTOPOI MBI Oy/JIeM KHTh yKe B OmmKaiimem Oy Tymem.

OOuielt TeHAeHIMeN MOCIeTHUX JIeT SBJIseTCs pa3paboTka BeO-IIPUIIOKEHHH,
K KOTOPBIM YYEHHMKH MOTYT oOpamaTthcsi uepe3 CeTb, HUUEro HEe CKauuBas U HU-
Yero He yCTaHaBIMBas JOMOJHUTEIBHO HAa CBOM COOCTBEHHBIE KOMIBIOTEPHL. ITO
MOTYT OBITh TPWIIOKEHUS, B KOTOPBHIX JaHHBIE CO3/AIOTCS KaK pe3yJbTaTr Iei-
CTBMH M B3aMMOJIEHCTBUI MHOXKECTBa areHToB. M TyT Mbl HabI0AaeM, Kak B I1O-
CJIEIHME HECKOJIBKO JIET pa3JINYHbIE CPEeAbl CO3JaHUsI areHTHOIO MOJECIMPOBAHUS
U3 IPOrpaMM Ha KOMIIbIOTEpAX MPEeBPATHIIUCh B MPOTrpaMMbl, paboTaroIue Hc-
KJIIOUUTENIbHO uepe3 BeO-uHrepdeiic. [laxke naBHO M yCHENIHO pa3BHBAIOIIASICS
cpefa MHOTOareHTHoro Mozaenuposanus NetLogo, kpome IpUBBIYHON TECKTOITHOM
BEpCHUH, TIOJTyYMIIa BapHaHT BeO-npunoxenns — NetLogo Web?’.

OO0wrast TeHIeHIMs, KoTopas TpeOyeT BHUMATEIbHOIO U3YyUYeHHs, COCTOUT B
TOM, YTO CpEJbl MOPOXKJIEHUS TAaHHBIX HAUYMHAIOT OOBEAUHSITHCS CO CpEelaMu CTa-
TUCTUYECKOI0 aHaIn3a JaHHbIX. B pe3ynbrate oOpasyrorcs BeO-1uaTopMbl, Ha Oase
KOTOPBIX YYCHHK MOXET (pOpMyJIHMpOBaTh MpaBUia TMOBEACHUS U UCKYCCTBEH-
HBIX areHTOB, COOMpaTh JJaHHbIE, KOTOPbIE BO3HUKAIOT B KAUeCTBE CJIEJ0B MOBE-
JICHUS] NCKYCCTBEHHBIX areHTOB, IPOBOJUTH CTATUCTUYECKYIO0 00pabOTKy U Ipen-
CTaBIIATh JaHHBIE HA TpaduKax.
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Annoranms. I[Ipobaema u yenv. PaccmatpuBaercst mpodiema obecriedeHus nudpoBoi
TpaHchopMaIi POCCUHCKON SKOHOMHUKH 4Yepe3 YBEIMUCHHE KOJMYECTBAa BBITYCKHUKOB IT-
HAIpaBJICHHH, TIOITOTOBJICHHBIX B COOTBETCTBHH C TpeOOBaHMsIMH padoronareneil. Llensto mccie-
JOBaHMS CTalla pa3paboTKa METOMUKH O0yUeHHs 0aKaIaBpoB IUCIMILIHHE « Web-TIPOeKTHPOBAHKEY,
HANpaBJICHHOW Ha YCHJICHHE MPAKTUKO-OPHEHTHPOBAHHOM COCTABILIONIEH 00pa3oBaTeIbHBIX
IporpaMM moAarotoBku [T-crenuanicToB B By3e B paMKax pealn3alliii CMEIIaHHOTO o0yde-
HUS C MCIIONB30BaHUEM OHJIaWH-KYpcoB. Memooonozusi. Ha ocHoBe aHanmm3a pe3yJibTaToOB
WCCIIEJIOBAHUH MO Pa3IMYHBIM acleKTaM NPUMEHEHHs OHJIAH-KypCOB M CpPaBHEHUS pa3iiuy-
HBIX MOZEJeH BKIIOUEHHS OHJIAIH-KypCOB B Ipoliecc 00ydeHNS B By3€ BEISIBIICHA ONITUMAIIb-
Has MOJIENb CMEIIaHHOTO 00YYEHHUs] B perMoHaIbHOM By3e. 1o uToram cpaBHEHHUsI pa3IMUHBIX
miaropMm oOyueHHs CTYJEHTOB web-pa3paOoTke BbIOpaHbl WHTepakTUBHBbIE Kypcsl HTML
Academy kak HauboJiee OTBEYaIONIKE 3aMpocaM MpodecCHoHaIbHOTO co00IecTBa K hopMu-
PYEMBIM KOMIICTEHIISIM BBITyCKHUKOB. [IpemioxkeHa MeToauka o0ydeHrsT web-IpoeKTHpOBaHUIO
OaxanaBpoB [T-HampaBieHN TOArOTOBKH, OCHOBAaHHAA HAa MOJEIH CMEIIAaHHOTO O0ydeHUs.
[Ipexncrasien onbiT HUXKHEBapTOBCKOTO TOCYIAPCTBEHHOTO yHUBepcuTeTa ((pakynprer mHOP-
MAaIHOHHBIX TEXHOJIOTHHA U MaTeMaTHKH) TI0 BHEIPEHHUIO pa3paboTaHHOH METOIHUKH C MCIIONb-
30BaHMeM oHIaiH-KypcoB HTML Academy. OcylecTBIE€HO 3KCIEPUMEHTAIBHOE 00y4eHHE
CTYJICHTOB C PUMEHEHHEM pa3pabOTaHHOW METOJIMKH, IPOBEJCHA OlleHKa ero 3P eKTHBHO-
CTH JUIS TIOBBIIICHUS KauecTBa (POPMHUPYEMBIX YHHBEPCAIBHBIX U MPOPECCHOHATBHBIX KOM-
neTeHnmi 6akanaspos IT-HanpaBieHni NOArOTOBKH. Pesyibmamul. Pazpabotana u BHeIpeHa
MeToJuKa 00y4yeHHs cTyaeHTOB IT-HampaBieHui MOATOTOBKM OTAENBHBIM pa3lienaM AUCLH-
mvHE « Web-npoekTupoBaHue», OpUeHTUPOBaHHasi Ha TpeboBaHus pabotoxareneid. Ha oc-
HOBE JKCIIEPTHHIX MHEHHI HE3aBUCHMBIX MpPEACTaBHTENEH MPOQecCHOHaTIBHOTO COO0IIECTBa
MOJTy4YeHa TMOJIOKUTENbHAA OLIEHKa pa3pabOTaHHOW METOAMKH 00y4deHHsT Web-TPOSKTHPOBaHUIO
CTYJICHTOB HAIlpaBlIEeHUI MOATOTOBKM «WH(pOpMaTHKa M BBIUMCIUTENbHAS TeXHHUKa», «WH-
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Abstract. Problem and goal. The paper studies how increasing the number of IT de-
gree graduates that are taught in a way that meets the requirements of employers could facili-
tate digital transformation of Russian economy. This study set out to develop web design
teaching methods used in undergraduate training of IT bachelors in the context of blended
learning that combines online courses with offline classes in order to make educational ap-
proach more practice-oriented. Methodology. The analysis of the research on various aspects
of online courses and their usage in university education allows the researchers to construct
the optimal model of blended learning in the regional university environment. The compari-
son of various learning platforms revealed that HTML Academy interactive courses are the
best solution to teach web development as they meet the requirements of the professional
community for student competencies. The study suggests web design learning methods of IT
degree bachelors that are based on the blended learning approach with the help of HTML
Academy online courses. It also describes how this methodology was applied in Nizhnevar-
tovsk State University (the Faculty of Information Technology and Mathematics). The obser-
vational study was conducted to assess the effectiveness of the approach and whether it is able
to increase the quality of universal and professional competencies of IT degree bachelors.
Results. The author developed and applied web design teaching methods for IT degree students
that meet the employers’ requirements. The methodology was applied to teach computer science
and computer engineering degree and information systems and technologies degree students and
was approved by independent experts from the professional community. Conclusion. Blended
learning that includes online courses developed by leading experts from the professional
community makes IT undergraduate training more practice-oriented, increases education quali-
ty, and meets the requirements of professional standards and employers.

Keywords: digitalization of education, higher education, training of IT specialists, web
development, professional standard, online course
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IIpodaema u neab. LluppoBuszanust — npUOPUTETHOE HANpPABICHUE Pa3BU-
TS 3koHOMUKH Poccun u Bcero mupa. Lludpobie TeXHONIOTHN TPaHCHOPMUPYIOT
MOJIETH JESTEIIbHOCTH B OM3HECE W COLMAIBHON cepe u SBISIOTCSA CePbe3HBIM
BBI30BOM [IsI COBpeMeHHoro odmectsa [1]. PazButue 1nnuppoBoit SJKOHOMUKH —
CTpaTernyeckas 3ajgada rocyJ1apcTBa, Ml peuIeHUs] KOTOPOM YTBEP)KIEHA U pea-
nau3yeTcsl HaloHanbHas nporpamma «Lludposas sxoHomuka Poccuiickoit dene-
panun»’.

IT-orpacns — ogHa U3 HauboJee TMHAMUYHO Pa3BUBAIOLIMXCS B SKOHOMUKE
crpasl. Ilo nanHbIM MHCTUTYTa CTaTUCTUYECKMX HCCIEAOBAaHUN U DKOHOMHUKH
3Hanuil (HMY BIID), xonuuectBo rpaxkaan Poccuu, 3aHATHIX 10 mpodeccusm,
CBSI3aHHBIM C UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIMU TexHodorusmu (MKT), co-
craBnsieT 6onee 8 MiH udenoBek [2]. IIpaBurenscTBo Poccun BcecTopoHHE MMOJI-
nepxuBaeT pazButue IT-orpacau. B ycrnoBusAX CIIOXKHOW SMHIEMUOJIOTHYECKON
CUTYyallud B CTpaHE U MUpeE, OJarogapsi Mepam rocyAapcTBeHHOM noaaepxku, IT-
0Tpaciib MPOJOHKAET CTPEMUTENBHO Pa3BUBATHCS: HA 2,5 ThIC. BHIPOCIO KOJIUYE-
CTBO aKKpeIuToBaHHbIX [T-koMnanmii, Ha 3,5 TeIc. yBenmuumiocs uncno [T-npoxykros
B PEECTpe OTEYECTBEHHOTO MMPOrPAMMHOIO 00ECTICYEHH S .

JIBroky1ieit cuiol u KIIF0UEBbIM YCIIOBHEM pa3BUTHs LU(POBOI SIKOHOMUKH
SIBJISIETCSl HAJIMUME COOTBETCTBYIONIETO KaJapoBoro moteHimana [1]. Pesymbrarst
uccnenoBanuii peiaka [T, npoBeaennbix kommanusmu «Sunekc» u HeadHunter,
HOATBEPKIAIOT PocT crpoca Ha IT-crenuanucTos?,

Jns xanpoBoro obecrneueHus U(PPOBU3ALNN SKOHOMUKU B HAIIMOHAIBHYIO
nporpammy «l{udposas sxoHomuka Poccuiickoit denepaiim BKIIOUYEH TPOEKT
«Kanps! 1151 udpoBoit skoHOMEKK»?, cOracHo KoTopoMy k 2024 T. KOIMYECTBO
BBIITYCKHUKOB BY30B, oOy4arouuxcs 1o IT-cnennanbHOCTSIM, JOIKHO YBETUUUTHCS
1o 120 Teic. yenoBek B rox. Ilpu 3ToM ocraercs akTyanbHOM mpoOieMa HeyJo-
BJIETBOPEHHOCTH paboTojaTesiell YpOBHEM MPAKTHUECKOM MOJTOTOBKH BBIITYCKHU-
KoB By30B. KadectBo noaroroku IT-cnennanucToB HEpEOKO HE COOTBETCTBYET
3anpocaM OusHeca. JlaHHasi cutyanus oOyCJIOBJIEHA HENBIM psioM puanH. OaHa
U3 HUX — CTpeMuTenbHoe pasButue IT-TexHOnornii B peaJbHOM CEKTOPE 3KOHO-

! [MacnopT HanmoHambHOU Tporpammbl «L{udposas sxoHoMuKa Poccumiickoit deneparmmy».
2018. URL: http://static.government.ru/media/files/urKHmOgTPPnzJlaKw3MS5cNLo6gczMkPF.pdf
(mara obpamenus: 19.07.2021).

2 Exeronnplii  otuer IlpaButensctea B T[ocymapcteennoit  Jlyme. 2021. URL:
http://government.ru/news/42158/ (nara oopamenwus: 19.07.2021).

3 0630p peinka U T-akancuii. 2019. URL: https://yandex.ru/company/researches/2019/it-
jobs (mara oopamenus: 19.07.2021).

4 Tlacmopr HanmoHambHOH mporpammel «Lludposas skoHoMEKa Poccuiickoi Menepammmy.
2018. URL: http:/static.government.ru/media/files/TurKHmOgTPPnzJlaKw3MS5cNLo6gczMkPF.pdf
(mara obpamenms: 19.07.2021).
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MHUKH, KOTOPOE€ HE HaXOJUT CBOEBPEMEHHOTO U IOJHOLICHHOIO OTPaKEHHS B CO-
JepKaHUM 00pa3oBaTeIbHON MporpaMMBL. JIpyroil BaKHOUM MPoOIeMOil SBISETCS
OTCYTCTBHUE y OOJIBIIIMHCTBA BY30BCKHUX IpENoiaBaTeNiel OnbITa MPOU3BOACTBEH-
HOW AEATENbHOCTH. [[1s yCuieHus MpakTUKO-OPUEHTUPOBAHHOM COCTABJISIONICH
00pa30BaTEeNBHOIO MpoLEecca By3bl MPUBIEKAIOT K MPOEKTUPOBAHUIO U pean3a-
MU 00pa30BaTENbHBIX MPOrpaMM BEIYLIUMX CHELHATIUCTOB CO CTOPOHBI paboTo-
naTenei, coznarot 6a3osbie Kadenpst [3].

D¢ heKTHBHBIM CPEACTBOM MOBBIMICHNS KAYECTBA MPAKTHUECKOM TTOATOTOBKA
Oyaymux IT-crienanucToB, Ha HaIll B3IJISLL, SIBJISETCS HCIIOJIb30BaHKUE B yUeOHOM
TpoILecce OHJIAWH-KYypCOB, pa3paboTaHHBIX BeaymuMu dkcrepTamu [T-oTpaciom —
MPeICTaBUTENSIMU aKaJeMHUECKOro U npodeccuoHalbHOTro coobmects Poccun
u 3apy0exns. DopmupoBanue nudpoBoii 00pazoBaTENBHON Cpeasl — OJHA W3
cTparernueckux 3anad Poccun. Ilacnopt npuopuretHoro nmpoekra «CoBpeMeHHas
uudposast obpazoBatenbHas cpefa B Poccuiickoit deaepanumy, YTBEPKICHHBIN
npesuauyMom Cosera npu [Ipesnnente Poccuiickoit denepanyuu no crpareruye-
CKOMY Pa3BUTHIO U NMPUOPUTETHBIM IPOEKTaM, IPEIyCMAaTPUBAET CO3/IaHUE €U-
HOro MH(OPMAIMOHHOTO MopTajia MO MPUHLUIY «OJHOI0 OKHa», KOTOPBIA MOJ-
JIeP’KUBAET JOCTYII K OHJIAH-KypcaM JJis BCeX YpOBHEW 00pa30oBaHUs U JOCTYIIEH
BCEM KATEropusM TIPak[aH Ui pealn3allid HelmpephIBHOro odpasoBanus’. Ko-
JMYECTBO pa3pabOTaHHBIX OHJIAMH-KYpCOB, 00ECHEYMBAIOIINX OCBOEHHUE JUCIU-
IUTMH 00pa30BaTeNIbHBIX MPOTPAMM CPEAHErO, BBICIIETO U JOMOJIHUTEIBHOTO 00-
pa3oBaHMs, COTJIACHO JOKYMEHTY, K 2025 1. moimkHo coctaBuTh 4000 equHuiL.

B nocnennue roap! IUPOKOE PacpoCTpaHEHUE B 00YUYEHHUH MOTYYHIA Macco-
Bble OTKpbIThIe OHJaiH-Kypchl (MOOK). KonmnuectBo MOOK Ha poccuiickom u
3apyOeKHOM 00pa30BaTeIbHOM PhIHKE HEYKJIIOHHO pacTeT. MaccoBoe pacmpocTpa-
HEHHME OTKPBITHIX OHJIAWH-KYPCOB HAa4yajlOCh B MOCJIEIHEE IECATUIETHE, BMECTE C
nosiBieHHEeM 3apyOexxHbIx npoektoB Coursera, Udacity, Udemy u np. SBnsisice
MHHOBAIIMOHHBIM 00pa30BaTeIbHbIM MPOeKTOM 3mnoxu mudposuzammu, MOOK no-
Jy4WIH TJI00aJbHOE pacipoCTpaHEHUE BO BCEM MHpe. Pa3nuuHble acnekThbl Mpu-
MEHEeHHs IU(POBHIX TEXHOJOTHH, B TOM YHUCIIE TUCTAHIIMOHHBIX 00pa3oBaTeNb-
HbIX TexHojorui (JJOT), B oOpazoBaTenbHOM MpOIIECCe, PE3yJIbTaThl aHAIU3a CO-
BPEMEHHOI'0 COCTOsIHUS M mepcrnekTuB pacnpoctpanennss MOOK B Poccun Hanwmm
OTpakeHHE B IIEJIOM psfe HCCIIeIOBaHUI MpeacTaBUTENe akaJIeMHUYecKoro co-
obmectBa [4-7]. K npenmMyiecTBaM MacCOBBIX OHJIAWH-KYpCOB HCCIIEA0BATEIN
OTHOCAT JOCTYNHOCTB JUIsl BCEX 00ydarouuxcs (B TOM YuCie OTCYTCTBHE (PUHAH-
COBBIX OIpaHMYEHMIi), BO3SMOXHOCTh OJJHOBPEMEHHOI0 00y4YeHMs OOJIBLIOrO KO-
JAMYECTBA Clylarenei, ruOkuil rpaduk NpoxXokKAeHUss OOydeHUs, IpUMEHEHUE
COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHA, UCIIOIb30BaHHUE JIYUIINX MPAKTHK
JPYTUX BY30B U OIBbITa pa0OTHI Ha IPOU3BOACTBE U JIp.

B manHOM mCceI0OBaHUYM MPENIPUHSATA TIOMBITKA PEIICHHUs TPOOJIEMBI YCH-
JICHUs TIPAKTHKO-OPHEHTUPOBAHHOMN COCTABIIAIONIEH 00pa3oBaTEIbHBIX MPOTPAMM
noarotoBku I T-criennanucToB B By3€ B paMKaxX pealn3alyy CMEIIaHHOTO 00yye-

3 [Tacnopt MPUOPUTETHOTO MPOEKTa «CoBpemMeHHas nudpoBas
oOpasoBaTtenbHas cpena B Poccuiickoit denepauum». URL:
http://static.government.ru/media/files/8SiLmMBgjAN89IvZbUUtmuF51ZY fTvOAG.pdf (mata
obpamenus: 19.07.2021).
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HUSL Web-TEeXHOJIOTUSIM C UCIOJIb30BAHUEM OHJIAWH-KYPCOB, pa3pabOTaHHBIX JKC-
NepTaMH CO CTOPOHBI MPO(HECCHOHATILHOTO COOOIIEeCTBA.

Lenpto uccnenoBanus crana pa3paboTKa METOAMKH OOy4eHHUs: OakalaBpoOB
IT-Hanpasnenunii muctumminHe « Web-1mpoekTHpoBaHre)» ¢ UCIOIb30BaHHEM OHJIAIH-
KYpCOB.

DKCcTepUMEHTAIbHOE 00YYEeHHE OCYIIECTBISUIOCH Ha 0aze (akynbTeTa MH-
dbopmarnmorHbIX TexHonoru n mMatremaruku OI'BOY BO «HwxHEeBapTOBCKHIA
rocynapcTBeHHbI yHuBepcuter» (HBI'Y).

Metoponorus. B uccienoBanny MCnob30BalNCh TEOPETHUECKHE (aHATIU3,
CUHTE3, CpaBHEHHE, 00001IeHNe) U aMIupuIeckue (HabmoaeHue, oecena, IKcre-
PUMEHT) METO/Ibl UCCIIEAOBAHMSL.

Ha nepsom smane uccnenoBaHus IPOBEJEH aHAIN3 HOPMATUBHO-IIPABOBOM
OCHOBBI TIPUMEHEHUS eKTpoHHOTO 00yueHus u JIOT, a Taxke CymniecTBYIOMNX
MoJiesiel OHIalH-KYpCOB MPH OpraHU3aluK 00pa30BaTeIbHOTO MPOIlecca B BhICIIEH
mkose. Hapsany ¢ BbImonHeHHEM TpeOOBaHWN HOPMATUBHO-TIPABOBBIX JOKYMEHTOB
(enepanbHOrO ypoBHSI 00pa3oBaTeNbHBIE OPTaHU3ALNH, PEATH3YIOIINE AIIEKTPOH-
Hoe oOyuenue u JJOT, pa3pabaThiBalOT JIOKAJIbHbIE HOPMAaTUBHBIE JTOKYMEHTHI,
Takue Kak «llonoxkeHne o MpUMEHEHHH >JIEKTPOHHOTO 0OYyYEHUS U TUCTAHIIMOH-
HBIX 00pa30BaTEeNIbHBIX TEXHOIOTHID), «[lonokeHne o 3adere pe3ysIbTaTOB OHJIAKH-
KypCOB IPU OCBOEHMH OCHOBHBIX NMPO(ECCHOHATBHBIX 00pa30BaTEeNbHBIX MPOrpaMM
BBICIIIETO 00pa30BaHUs» U JP.

UccnenoBatenu BBIIEISIOT HECKOJIBKO MOJENEH HCIOJIB30BaHUS OHJIAIH-
KypcoB B 00pa3zoBaTeIbHOM Ipolecce By3a. Tak, B [8] mpeacTaBieHa xapakTepu-
CTHUKA ITATH TAKUX MOJEIEH:

Mooenv 1. TlpumeHEeHHE MAacCOBOTO OTKPBITOTO OHJIAMH-Kypca Kak JOIOJ-
HUTEJIBHOTO MaTepuaa.

Mooens 2. CmemanHoe oOydeHue ¢ ucnoib3zoBanueMm dacreir MOOK mms
OCBOCHHS JUCIUTUTMHBI/ MOJTYJIS.

Mooens 3. Cmemannoe ooydyenue Ha ocHoBe MOOK ¢ npoBenieHHEM TeKy-
LIET0 U IPOMEXYTOUHOTO KOHTPOJISI OHJIAMH U COXPAHEHHWEM YaCTU OYHBIX 3aHS-
THI C MPENOIaBATEIEM.

Mooens 4. DnexkrpoHHoe o0yueHue ¢ ucnonaszoBanueM MOOK u opranusa-
LIMOHHO-TEXHUYECKON MOIEPIKKON ThIOTOPA.

Mooens 5. VICKIIOUNUTENBHO 3IEKTPOHHOE 00YUYEHHE C UCIOIb30BAaHUEM OH-
JalH-Kypca.

Jlnst opranuzaiuy 00y4eHusi CTyAEHTOB web-pa3paboTke BbIOpaHa MOJEINb
«CmMmemanHoe o0y4eHue ¢ ucnonbzoBanueM yacteit MOOK miis ocBoeHus auciu-
IUTMHBL/ MOy 1s» (Mozenb 2). B pamkax 1aHHON MOZAENN OHJIAMH-KypC UCHOJIB3YyeTCs
JUIS 3aMEIIEHMs] 4acTu OYHbIX 3aHATUH. [IpenonaBaTens pekoMEHAYET CTyI€HTaM
MOOK st ocBOeHHS OnpefeNieHHON 4YacTh AMCHUIUTUHBI/Monyist. [Ipu sTom
MIPOMEKYTOYHAsl M UTOTOBasl aTTECTAllMM MPOBOJATCS B O4HOM (hopmate. Bribop
MOJIENTN OOBACHIETCS OTCYTCTBHEM (DOPMAJIBHBIX CIIOKHOCTEH JUISl HCTIONIb30BaHMUS
OHJIaltH-KypcoB. [IpernomgaBarens caMOCTOSATEIHHO OCYIIECTBISIET BHIOOP OHJIAIH-
KypCOB W MHTETpHpYeT MX B Ipolecc oOydeHus OUCHUIUIMHE. Jlpyrue Mojeny,
Ipearoiararolye nepe3ayeT pe3yabTaToB OCBOEHUS OHJIANH-KypCOB, TPeOYIOT
MPOBEACHUS JTOTIOJTHUTEIBHON PabOThl Y4eOHO-METOAMIECKONH KOMUCCHU WITM WHBIX
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y4eOHBIX TOJpa3fielieHuii By3a MO YTBEPHKICHUIO MEPEUHs OHJIANH-KYPCOB IS
CTYJEHTOB, perjaMeHTallly NopsIKa epe3adera pe3yabTaToB OOy4eHus U T. 1.

Ha emopom smane uccnenoBaHusi MpoaHAIM3UPOBaHbl BOZMOXKHOCTH 00Y-
4yeHus CTyJaeHToB web-TexHonorusm (frontend), mpegocraBisieMbie pa3TUIHBIMU
matrgopmamu oHaiH-KypcoB: Coursera, EdX, «OTtkpsiToe obpazoBanuey, Stepik,
«Yuusepcapuym», HTML Academy u np. B pe3ynprare cpaBHEHUS BO3MOXKHO-
CTell NI UCTOJIb30BaHUS B yueOHOM Ipoliecce, MPeaoCTaBIsIeMbIX Pa3IMYHbIMU
miaTopMaMu, BHIOpaHBl WHTEPAKTUBHBIE KYPCHI, pa3MEIlEHHbIE Ha IOpTaje
HTML Academy. Bwibop ganHO¥M mnaTdopMbl 00yCIIOBIEH TaKUMHU MPEUMYIIIE-
CTBaMH, KaK HAJMYKe JIMYHOTO KaOWHEeTa IMpernojaBaTelis, YA0OHbIH HHTEpdeiic,
OOIIMPHBIA U YETKO CTPYKTypupoBaHHBIM MaTepuan nmo HTML u CSS, opuenra-
LU Ha MPAKTHYECKYI0 pabOTy ¢ KOJAOM U pelIeHHE THIIOBBIX MPO(ecCHOHANBHBIX
3a/1a4, BBICOKasl CTENIEHb HHTEPAKTUBHOCTH KYPCOB, HCIIOIb30BaHHE UTPOBBIX Me-
XaHUK JJIs1 00yYeHUsI.

Ha mpemvem smane ucciedosanus pazpaboTaHa METOIUKa OOyYECHHSI CTY-
JICHTOB Web-TeXHOJIOrusAM ¢ MCIOJB30BaHUEM OHJIAH-KYPCOB B paMKax TUCIIH-
winHb «Web-mipoeKkTrpoBaHue».

Hucummraa « Web-TpoeKTHpoBaHHe» BKITIOYEHA B 00s13aTebHYIO 4acTh yueO-
HBIX IJIAHOB 00pa3oBaTeabHBIX nporpamm IT-nanpasnennii B HBI'Y u Hanenena,
Hapsiy ¢ APYTMMH NPOQPUILHBIME JUCHUIUIMHAMH, Ha (opMHUpOBaHUE y 00yua-
FOIUXCS TPOPECCUOHATHPHOW KOMITIETEHIIMH — CITOCOOHOCTH pa3pabaThiBaTh Mpo-
rpammHoe obecneuenue (I10), Bkio4Yass MPOEKTHPOBAHUE, OTIANKY, MPOBEPKY
paborocniocobnoctr u moaudukanuro [10. CTpykTypa u conepkaHue yKa3aHHOU
npoeCCUOHATLHON KOMITETEHIIMU TPOEKTUPOBAIMCH C YYETOM TPYHOBBIX (PYHK-
nuii npodeccuonanpHoro crangapra (I1C) «Pa3zpaborunk Web u MynbTUME M-
HBIX mpuioxeHuin»®. B wactHocTn, Tpymosas Qynkmus I1C7 A/03.4 «Bepcrka
crpanun MP» sBisieTcss OHUM M3 KOMIIOHEHTOB paccMaTpuUBaeMon mpogeccro-
HanbHOU KomneTreHuuu [9]. OBnageHune JaHHOW TPyAOBOM QyHKIMENH HEoOX0oau-
MO KaXJoMy web-pa3paOoTdmKy Ui peanu3anuu uHTepdeiicHoi yacti uHpop-
MAaIlMOHHBIX PECYPCOB.

Omnnaiin-kypcsl HTML Academy, mo Haremy MHEHUIO, 0COOCHHO (D (eKTHB-
HBI 151 (GOPMHUPOBAHUSI MPAKTUIECKUX HABBIKOB BEPCTKH CAaTOB B PaMKaxX U3YUCHUS
COOTBETCTBYIOIIMX PA3/IENIOB JUCIUILTMHBI « Web-TIpoeKTHpoBaHre». MaTepualisl UH-
TEPaKTHBHBIX KYPCOB HCIIONB3YIOTCS B XOJ€ MPOBEICHHS JTa0OPAaTOPHBIX 3aHITUI
U JUIS OpraHu3alliy CaMOCTOSITEIbHON PabOoThl CTYJIEHTOB B paMKaX OTIENbHBIX TEM
JICIUTUTUHBI M CITY’KaT JOTOJIHUTEIBHBIM CPEACTBOM (DOPMHUPOBAHUS Y CTYAECHTOB
CIIOCOOHOCTH K BBIMOJIHEHHMIO TAKUX TPYJOBBIX NEWUCTBUM, KaK aHaIU3 AU3aiiH-
Maketa VP, co3ganue cTpyKTypbl KOJa, Pa3MEIIaloIero AIEMEeHThl Web-CTpaHHIIbI
NP, monxrouenue k P ctuneit odopmiieans web-cTpaHuil.

NnrepaxtusHble Kypcsl HTML Academy pekomeHIyroTcs CTyJeHTaM Ipu
M3YYEHUH CIICAYIOUINX Pa3/IeioB TUCHHILIHHBI « Web-poekTupoBanue»: «SI3bIK
runeprekcToBoii pazmetku HTMLy, « Tabnuiel kackaanbix ctuneir CSSy.

¢ IIpukas Munrpyaa Poccun ot 18.01.2017 1. Ne 44n «O6 yTBepxkaeHun mpodec-
CHOHAJIBHOTO CcTaHIapTa ,Pa3pabortumk Web u MympTUMeamitHBIX mpmimoxenmit ». URL:
http://publication.pravo.gov.ru/Document/View/0001201702010026 (mata oopamenus: 19.07.2021).
7 Tam xe.
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Kypcol comepkaT mpakTHUuecKue yNpa)KHEHHsI, BBHIIOTHEHHE KOTOPBIX J0-
CTYITHO B JIFOOOM coBpeMeHHOM Opay3epe. OOydaronuiics moiaydaeTr Ha mopTae
3aJauu, MALIET KO/, TIPU 3TOM Cpasy >kKe BUAMUT Ha SKpaHe Pe3ysIbTaThl €ro paboThl
U TIPOBEPOK.

OO6yuenue web-pa3zpaboTke cTyIeHTOB 3-T0 Kypca OakanaBpuata ['T-Hampas-
JeHUH MoAroToBkM B HuKHEBapTOBCKOM rocyJapCTBEHHOM YHUBEPCHUTETE OCY-
mectBisuiock B 2018-2019, 2019-2020, 2020-2021 yuebnbix rogax. [Ipu Beibope
SKCIIEPUMEHTAIBHBIX M KOHTPOJBHBIX IPYMI YYUTHIBAIHUCH CIEAYIOUINE (PaKTOPHI:
MPUMEPHO OJIMHAKOBBIE KOJIMYECTBEHHBIM COCTAaB M MOKAa3aTelIH YCIEBAEMOCTH
K MOMEHTY Hauaia o0yueHus no aucuuruinae « Web-npoektupoBanue». B skcne-
PUMEHTAIBHBIX TPyMIax o0yuyeHHe Web-MPOeKTUPOBAHUIO MPOBOAUIOCH C MPHU-
MEHEHHEM MHTEPaKTUBHBIX oHsaiiH-KypcoB HTML Academy, B ocTanbHBIX Mpo-
1ecc 00y4eHHs OCYIIECTBISIICS TPAIUIIMOHHO, TOJBKO B ()OpME OUHBIX JIEKIIMOH-
HBIX U1 J1a00paTOPHBIX 3aHATHHA.

OT00p peKOMeHIyeMbIX CTyIeHTaM HHTepakTUBHBIX KypcoB HTML Acade-
my HPOM3BOJAWICA C YYETOM 3KCIEPTHBIX MHEHMH IpPEICTaBUTENIEH PETMOHANIb-
HBIX paboToaaTeNeH.

D¢ dexkTnBHOCTH MPUMEHEHHS OHJIAIH-KYPCOB B 00yueHHH 00ecreunBanach
CJIeAYIOIUMH YCIOBUSIMU [7]:

— COOTBETCTBHE IIeJIel U 3a/1au OHJIAMH-KYpCOB TpeOOBaHUSIM KOMIIETEHT-
HOCTHOU Mojenu BeimyckHuKa corinacHo @I'OC BO, ¢ yyetom I1C u TpeboBanmit
paboToaaTenei;

— BBICOKas KBaIM(UKAIHsI aBTOPOB-Pa3pabOTUNKOB KYPCOB;

— JIOCTaTOYHBIA YPOBEHb CHOPMHPOBAHHOCTH HABBHIKOB CAMOCTOSTEILHOM
yueOHoil nesTenbHOCTH oOydatomuxcs (3-i Kypc);

— HaJIM4YME IOCTATOYHOTO KOJIMYECTBA ITPAKTUKO-OPHUEHTUPOBAHHBIX 3a1aHU;

— BO3MOKHOCTb CETEBOT0 B3aUMOJIEHCTBUS yUaCTHUKOB OHJIAlTH-KYpCOB.

CpaBHeHUE pe3yIbTaTOB Pa0OTHI OOYYAIOMIMXCS B IKCHEPUMEHTAIBHBIX U
KOHTPOJIBHBIX IpyMNNax MO3BOJIMJIO BBIACIUTH MPEUMYIIECTBAa HUCIOIb30BaHUS
OHJIaliH-00y4YeHUsI B By3€, OTHOCSIIMECS KaK K JIMYHOCTHBIM XapaKTepHUCTUKAM
CTYJEHTOB, TaK U K IPEIMETHBIM pe3yJbTaTaM 00y4eHHUS:

— POCT MOTHBAIIMHU K U3YUYEHHUIO TUCIUILINHBL,

— aKTHBU3AIIMsI COBMECTHBIX (hOPM pabOTHI CTYICHTOB;

— TIOBBIIIEHUE YPOBHS CAaMOCTOSITEIbHOCTH MIPH BBITIOJIHEHUH 3aJaHMIA;

— YBEJIMYEHHUE CKOPOCTH BEPCTKU Web-CTpaHul;

— 0oJiee Ka4eCTBEHHOE BBHIMOJIHEHHE UTOTOBOTO (MO AMCIMILINHE) MPOEKTa
o co3aanuio web-caiita;

— TOJIOKUTEIbHBIE OT3bIBbI PYKOBOIUTENEN NPAKTUKK OT OPraHU3alUil 0 KOM-
METCHIIUSAX CTYJIEHTOB, MPOIICIIINX 00yueHne web-pa3paboTke ¢ UCTIOIb30BaHU-
€M OHJIAWH-KYpCOB.

PesyabTaTsl U 06cyxneHue. B pamkax npoBeIEeHHOIO HUCCIIEIOBAaHUS BbI-
MIOJIHEH TEOPETUUYECKU aHaJIU3 UCIOJIb30BAHUS OHJIAH-KYypCOB B YU4E€OHOM Ipo-
L[ecce By3a: M3Y4YeHbl HOPMATHUBHO-TIPABOBBIE JOKYMEHTHI, pEriiaMEeHTUPYIOLIIe
peanuzanuio iekTpoHHoro ooyuyenus u JIOT, paccMOTpeHBI pe3ybTaThl UCCIIe-
JIOBaHMM TMpe/ICTaBUTENeH akaIeMUYeCKOro cOOOIIEeCTBa M0 Pa3INYHBIM aclieKTam
MPUMEHEHUS OHJIAH-KypcOB. CpaBHEHHE Pa3IMYHbIX MOJIEIEH BKIIOUEHUS OHJIAMH-
KypCOB B TpoIiecc 0Oy4eHHs B By3€ MO3BOJIUJIO BBISIBUTH ONTHMAIBHYIO MOJIETh
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CMEIIaHHOTO O0YyYeHHs, Ha OCHOBE KOTOPOH pa3paboTaHa METOAMKAa OOydeHUs
crynenToB I T-HanpaBieHii MOATOTOBKH OTACIBHBIM pa3zieiaM AUCUUILTHHBI « Web-
MPOEKTUPOBAHNE», OPUEHTHPOBAHHOTO Ha TpeboBaHus paboTtonareneid. B pesynprate
CpaBHEHMsI pa3IMYHBIX MIaTHOpM OOYUEHHUsI CTYAECHTOB web-pa3paboTke BIOpa-
Hbl uHTepakTuBHBIE Kypchl HTML Academy kak Haubosiee oTBevarouiye 3ampo-
caMm TpoQeCcCHOHATIBHOTO CO00MIECTBA K (POPMUPYEMBIM KOMIETECHITUSAM BBIITYCK-
HUKOB. OCYIIIECTBIICHO YKCIIEPUMEHTAIbHOE 00yUeHHE CTYIACHTOB C MIPUMEHEHH-
eM pa3paboTaHHON METOAWKH Ha (akyJbTeTe MHGOPMAIIMOHHBIX TEXHOJIOTHH U
MaTeMaTUKu HHXKHEBapTOBCKOTO TOCYNapCTBEHHOI'O YHHUBEPCUTETA, MpOBEICHA
orieHKa ero (P (GEeKTUBHOCTH VISl TMOBBIIIEHUSI KauyecTBa (OPMHUPYEMBIX YHHUBEP-
CaJIbHBIX U TIPO(eCCUOHATBFHBIX KOMIeTeHIHH OakanaBpoB [ T-HampaBnenuit noa-
rotoBkd. Ha OoCHOBe SKCHEpPTHBIX MHEHMH HE3aBUCHMBIX NpeICTaBUTENEH Mpo-
(eccroHaTBHOIO COO0IECTBa MOTy4YeHa MOJIOKUTENIbHAs OLIEHKA pa3paboTaHHON
METOJMKH O0y4YeHHs Web-IIPOSKTUPOBAHUIO CTYIEHTOB HANpPABICHUN MOJITOTOB-
ku «MHpOpMaTHKa U BRIYUCIUTENbHAS TeXHHUKa», «H(pOpMAIIMOHHBIE CHCTEMBI
U TEXHOJIOTHI.

3akimoyenue. B ycrnoBusax rio0anpHON MU(POBHU3AINN, 3aTPOHYBIIECH BCe
cdepsl )KU3HEAEATEIbHOCTH YeJIOBeKa B COBPEMEHHOM 00111ecTBE, B 00pa30BaHUM
HEeU30€KHO MPOUCXOIAT Tporiecchl Tpanchopmarnuu. [Iporecc oOydenust Ha Bcex
YPOBHSIX 00pa30BaHus YK€ HE MOXKET OCTaBAThCS M30JIMPOBAHHBIM OT COBPEMEH-
HBIX (JOpPM ¥ METOOB, CBSI3aHHBIX C UCIOJIH30BAHNEM WH(OPMAIIMOHHBIX TEXHO-
JIOTMHA M AOCTYIHOT'O JUIsl BCEX MHTEpHETa. By3bl IIMPOKO MPUMEHSIOT JIEMEHTHI
anekTpoHHoro o0yuenust u JJOT B oOpazoBarenbHOM mporiecce. Y CHICHUE TTPaK-
TUKO-OPHUEHTUPOBAHHON COCTaBISIONIEH 00pa30BaTeIbHBIX IPOrpaMM B CHUCTEME
BBICIIIETO 00Pa30BaHUs SABJSETCS OJAHOM U3 INIaBHBIX 3aJ]1a4 MOBBIIICHUS KaueCcTBa
npodeccrnoHaNbHOM MOATOTOBKH BBITYCKHUKA By3a C Y4€TOM TpeOOBaHUU Mpo-
(eccroHaNBHBIX CTaHAAPTOB U paboromarteneil. OHIANH-KypChI, pa3padoTaHHbIE
BEIYIIMMHU JKCIEPTAMH CO CTOPOHBI MPOGECCHOHATHHOTO COO0IEeCTBa, CIOCO0-
HBI CYIIECTBEHHO MOBBICHTH KaueCTBO (hOpMHUpPYEMBIX y oOydarommxcs npodec-
CHOHAJIbHBIX KOMIIETEHLIUH, BOCTPEOOBAaHHBIX HA COBPEMEHHOM PBIHKE TPy, YTO
Y HAaIIUIO MOATBEPKIACHUE B IPEICTaBICHHON paboTe.
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