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Annoraumus. [locmanoska npodonemot. IlpencrapieH CpaBHUTEIBHBIA aHATN3 MEXKTyHa-
POIHBIX TPAKTUK MO 00YYEHHIO MPOTPAMMHUPOBAHUIO IIKOJIBHUKOB B YCIOBHUSIX TEXHOJIOTH3A-
UM COBpPEMEHHOTo obmiecTBa. Llems mccmenoBanust — BeIABICHHE HanOonee 3(PEKTHBHBIX
MPAKTUK 0O0yYEHHUS MPOTPAMMHUPOBAHUIO HA OCHOBE KOMIUIEKCHOTO aHAJIN3a MEX TyHapOIHOTO
OTIBITA JJISI OIICHKH IEJIeCO00Pa3HOCTH UX BHEJIPEHUS B CHCTEMY POCCHKCKOTO 00pa30BaHUs
LIKOJILHUKOB. MccnenoBanne oXBaThIBaeT OMBIT AEBATH cTpaH (BemmkoOputanus, ['epmanus,
Kuraii, Cunramyp, CLUA, ®unnsaaust, ctonus, KOxuas Kopes, Anonus), BRIOpaHHBIX Kak
peNpe3eHTAaTHBHBIC TIPEJCTABUTENN PAa3IIMYHBIX 00PA30BATEIIEHBIX CUCTEM U JIUIEPHI IUdpo-
BO# TpaHchopmanu 00pa3oBaHus B CBOMX peruoHax. Memooonoeus. Ha 0CHOBE KOMITJIEKCHOTO
aHaJM3a BBIABJICHBI U KJIACCU(HULIMPOBAHBI TPU OCHOBHBIE MOJETU OOy4YeHUs TPOrpaMMHUpOBa-
HUO: MHTETPUPOBAHHAS, CIICIHMATIM3UPOBaHHAs U THOpuaHas. KoMrapaTuBHBIA aHATTN3 MEKITY-
HApPOJIHBIX MPAKTUK MO3BOJIMI MPOBECTH CPABHUTEILHOE M3YYCHUE 00pA30BaTEIBbHBIX CHCTEM
pas3M4HbIX cTpaH. CTaTHCTHYCCKHIA aHAITN3 TI0Ka3arelieil 3 (eKTUBHOCTH OCHOBBIBAJICS Ha 00-
pabOTKe KOIMYECTBEHHBIX JJAHHBIX 00 yCIIEBAEMOCTH YYAIIMXCS TI0 pe3yibTaraM MeXIyHapo/l-
HBIX HccieoBaHul. Pesynvmamul. [103BonMIM cPOPMYIUPOBATH HAYYHO OOOCHOBAaHHYIO
OIICHKY I1eJIeCO00Pa3HOCTH BHEAPEHUS MEKITYHAPOIHBIX MIPAKTHK B 00pa30BaTEIbHYIO CUCTEMY
C y4eTOM BO3PACTHBIX OCOOCHHOCTECH y4Jalluxcs. 3axioueHue. YCTaHOBICHO, YTO HamOoliee
YCTIEITHBIE MEXTyHAPOIHbIE 00pa30BaTEIbHBIC CUCTEMbI XapaKTEPU3YIOTCsI COATAHCHPOBAHHBIM
pa3BuTHEM HHPPACTPYKTYPHOTO, METOJIONIOTHYECKOTO U KaJPOBOTO KOMIIOHEHTOB.

KawueBbie ciaoBa: nudposas Tpanchopmanus oOpa3oBaHUs, TUPPOBBIC TEXHOIOTHH,
IIKOJIbHOE 00pa30BaHUE, MEXTyHAPOJHbIM OMBIT HHGOPMATH3AIMKA 00pPa30BaHMUs, IKOJIbHbIH
Kypc UHPOPMATHKH
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Abstract. Problem statement. Presents a comparative analysis of international practices in
teaching programming to schoolchildren in the context of technologization of modern society.
The purpose of the study is to identify the most effective practices in teaching programming
based on a comprehensive analysis of international experience to assess the feasibility of their
implementation in the Russian school education system. The study showed the experience of
nine countries (Great Britain, Germany, China, Singapore, USA, Finland, Estonia, South Korea,
Japan), selected as representative representatives of various educational systems and leaders of
digital transformations of education in their regions. Methodology. Based on a comprehensive
analysis, three main models of teaching programming were identified and classified: integrated,
specialized and hybrid. A comparative analysis of international practices allowed for a
comparative study of educational systems in various countries. The statistical analysis of
performance indicators was based on the processing of quantitative data on student performance
and the results of international studies. Results. The results of the study made it possible to
formulate a scientifically based assessment of the feasibility of introducing international
practices into the educational system, taking into account the age characteristics of students.
Conclusion. It has been established that the most successful international educational systems
are characterized by a balanced development of infrastructural, methodological and personnel
components.

Keywords: digital transformation of education, digital technologies, school education,
international experience of informatization of education, school informatics course
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IMocTranoBka npoodsembl. [{udposas Tpanchopmarust 06pa3oBaHus SIBIIECTCS
OJTHUM M3 KJIFOYEBBIX TPEHIOB COBPEMEHHOI'O MHPA, OIPEEISIIOIINX HallpaBiIeHNUE
pa3BUTHSA Tpoliecca 00yueHus: MPOrpaMMHUPOBAaHUIO B 3apyOexHbIX mikonax. Kak
MMOKa3bIBAIOT MccienoBanus [1], oOydeHHe MporpaMMHUPOBAHHUIO IIKOJIBHHUKOB —
KPUTHUYECKU BaKHBIH 3JIEMEHT NOATOTOBKHM MOJIOZIOTO IMOKOJIEHHUS B YCIOBUAX TEX-
HoJIorM3alMu obmecTBa. B nocienHee aecsarunerue cnocoOHOCTh K MPOrpaMMHU-
POBaHUIO PACCMATPHUBAETCS B 3apyOEkKHBIX MCCIEAOBAHMIX Kak KIKO4eBas
KOMITETEHIIUS IIKOJILHUKOB [2; 3].

B pamkax cpaBHUTEIBHOIO aHAIM3a MEX/JYHAPOIHBIX IPAKTUK 00YUYEHUs MPO-
IrPaMMHPOBAHUIO ObIT PACCMOTPEH OMBIT TAaKUX CTpaH, kKak BenukoOpuranus [4],
I'epmanus [5], Kuraii [6], Cunranyp [7], CLLA [8], @unnsuaus [9], Dcronus [10],
IOxnas Kopes [11], Anonus [12].

AHanu3 CyIecTBYIOLINX UCCIIEA0BAaHUN BBISBIISIET MIPOOET B CUCTEMaTH3alUN
1 oLieHKe 3 (PEKTUBHOCTH Pa3IMYHBIX MPAKTUK M0 00YUYEHUIO POrPaMMUPOBAHUIO
B 3apyO€XKHBIX HIKOJaX. BOJIBIIMHCTBO padoT (hOKycHpyeTcsi Ha OTAEIbHBIX aCTeK-
Tax MPENoIaBaHUs WM OTPAaHUYMBACTCS OTIBITOM OT/AEIBHBIX CTPaH, YTO HE TI03BOJIS-
eT c(hopMUPOBATH LIETIOCTHOE MPEICTABICHUE O TIpoLiecce 00ydeHHs TPOTrPaMMHPO-
BaHMIO B YCIIOBUSX IIM(PPOBU3AINH 3apYOEKHBIX 00pPa30BaATEIBHBIX CUCTEM.

[lenb 1aHHOTO KMCCIIEIOBAHUS 3aKIFOYAETCs B IIPOBEIEHUN KOMIUJIEKCHOTO aHa-
JIM3a MEKIYHApPOAHOIO ONbITa 00yUYEHHUsl MPOrPaMMHUPOBAHHIO B ILIKOJILHOM 00pa-
30BaHUU U1 BBISBIEHUS Hanbosee 3(h(HEeKTUBHBIX MTPAKTHK TAKOr0 00y4eHHs C Io-
CJIEyIOIEN OLIEHKOM 11€71ecO00pa3HOCTH UX BHEAPEHUS B CUCTEMY POCCHUHCKOTO
00pa3oBaHUsI MIKOJILHUKOB.

JUis 1oCTHKEHMsI TOCTABICHHOM LieH ObUIM PELICHBI CIEIYOLIIE 3a1auu:

— aHaJIM3 CYIIECTBYIOIINX MPAKTUK 00y4eHUsI POrpPaMMHUPOBAHHUIO B pa3iny-

HBIX CTpPaHax;
— BBISIBJICHUE TTOKa3aTesel YPOBHS OCBOEHHS MPOrPaMMHMPOBAHUS IIKOJIbHU-
KaMHU 110 BO3PACTHBIM IpyIIIIaMm;

— BbIsIBJIEHUE (DAKTOPOB yCIIEBAEMOCTH LIKOJIBHUKOB 10 IPOTrPAMMHUPOBAHHUIO;

— aHaJM3 NPUMEHEHUS SI3bIKOB POrPaMMHUPOBAHUS B MEX/TyHApPOIHBIX 00pa-

30BaTeNIbHBIX CUCTEMAX;

— BBISIBJICHUE YCJIOBUH, BIUSIOMUX HA Y3PPEKTUBHOCTh OOyUEHHSI IIKOIbHU-

KOB IPOrpaMMHUPOBAHUIO.
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Metogosnorusi. MeToq0JI0THYECKYH0 OCHOBY UCCJIEI0BAHUS COCTABIIAET KOM-
TUIEKCHBIN TTOAXO0J] K aHAIHM3Y MEXIYHAPOIHBIX MPAKTHK 00YUYEHHs MPOTrpaMMHUpO-
BaHUIO, OOBETUHSIOIINN COBPEMEHHBIE METOJbl HaydyHOro uccienoBanus [13].
KomnaparuBHblii aHATU3 MEKIyHAPOAHBIX MPAKTHK MO3BOJIMII IPOBECTH CPABHU-
TEJIbHOE U3YUYeHHEe 00pa30BaTeIbHBIX CHCTEM PA3JIMYHbIX CTPAH C OAPOOHBIM pac-
CMOTPEHUEM HOPMAaTUBHOW JOKYMEHTAIlMH U y4eOHbIX mporpamm [14], urto obe-
CTIEYMJIO BBISABICHHE OOIIMX TEHICHIMHA M YHUKAIBHBIX OCOOCHHOCTEH 00yueHUs
IIPOrPaMMHUPOBAHUIO B Pa3HbIX CTPAHAX.

Craructiueckuil ananu3 nokaszareneit 3pdekTHBHOCTH OCHOBBIBAJICS Ha 00pa-
00TKe KOJIMYECTBEHHBIX IAHHBIX 00 yCIIEBAEMOCTH YUAIIUXCS U PE3yIbTaTax MExXIy-
HapOJHBIX Uccie0BaHuH [15], YTO MO3BOIMIIO BBIIBUTH CTATUCTUUYECKU 3HAYUMBIE
MOKA3aTeNld U KOPPEJSIIMKA MEXKIy pazIudHbIMU (haKTOpamMHu 0Opa3oBaTEbHOTO
nporecca.

KputepuanbHas oneHka oOpa3oBaTeiIbHBIX CUCTEM PACCMAaTPUBAEMBIX CTpPaH
MIPOBO/IUJIACH HA OCHOBE KOJMYECTBEHHBIX IMOKa3aTesel, XapaKTepu3yoluX HH-
(dbpacTpyKTypy M pecypcHoe OoOecIedeHHe, KaueCTBO y4eOHBIX MpOrpaMm, KBa-
TuUKALUIO MPENOoAaBaTeIbCKOI0 COCTaBa, CTENEHb OXBaTa Pa3IMYHBIX yPOBHEH
00pa3zoBaHus U PE3yJbTaTUBHOCTH 00y4YeHUs. JlaHHBII 1o1X01 00eCTIeunT BO3MOXK-
HOCTh TpOBEIEHUsI OOBEKTHUBHOTO CPABHUTEIHHOTO aHAIHM3a MEXKIYyHapOIHBIX
MPAKTUK OOy4YEeHHs IIKOJbHUKOB MPOTrPAMMHUPOBAHUIO U (POPMHUPOBaHHSI 0OOCHO-
BaHHBIX BBIBOAOB O UX dPPEKTUBHOCTH.

Pe3yabrarsl u 00cy:kaenne. CpaBHUTEIbHBIN aHAJIW3 MEXKTyHAPOAHBIX MpPaK-
THUK 00y4eHHs IPOrpaMMHUPOBAHUIO B LIKOJIAX MO3BOJIMI BBIIBUTH TPU OCHOBHBIE
MOJIENIU: MHTETPUPOBAHHYIO, CIIELUAIN3UPOBaHHYI0 M ruOpuaHyto. Kaxnas mo-
Jiesb 00y4eHUs! IPOrPaMMHUPOBAHUIO UMEET OIPE/IeNICHHbIE XapaKTePUCTHKH.

WuTerpupoBanHas Mozenb, peanusyemas B I'epmanun, @uHiasHauu u Ocrto-
HUH, TPEAIoaraeT MpakTUKO-OPHEHTUPOBAHHOE O0y4YEeHHE MPOrPaMMHUPOBAHUIO
B KOHTEKCTE Pa3IMUHBIX YUEOHBIX IPEAMETOB U CIIOCOOCTBYET PAa3BUTHIO MEXKIHC-
LUIUIMHAPHBIX CBA3EH. [1010KUTENBHON CTOPOHOM JAHHOW MOJIEIIN SIBJISIETCS MPEI-
CTaBJICHHE O MPOTPAMMHUPOBAHUH KaK MHCTPYMEHTE PEIICHHs pa3HOOOpa3HBIX 3a-
Jla4y, a OTPULIATEJIbHON — HEJ0CTaTO4Has MIyOMHA OCBOEHHUS MPOTrPAMMMPOBAHMUS
KaK CaMOCTOSATEIbHOTO HAlpaBJIeHHs B 00y4YE€HNH IKOJIbHUKOB.

CrienmanusupoBaHHas Mofelb, XapakTepHas mius Kuras, BenukoOpuranuum
n CuHramypa, OCHOBBIBA€TCSl HAa CTPYKTYPUPOBAaHHOM U YIUIYOJIEHHOM IOJIX0/1aX
K 00y4Y€HHIO HIKOJIBHUKOB MPOrpaMMHUpPOBaHUI0. Ee MpenMyIecTBO 3aKiII04aeTcst
B BO3MOXKHOCTH 00JI€€ JeTaIbHOTO OCBOCHHSI IPOrPAMMUPOBAHMSI, @ HEJOCTATOK —
B [TOT€HLMAJIBLHON U30JIMPOBAHHOCTH OT JIPYTHX MPEIMETHBIX 00acTeil.

['u6puanas monens, npumensiemas B CIILA, IOxnoi Kopee u SIinonun, codyera-
€T 2JIEMEHTBI 000UX MOAX0/10B, o0ecreunBasi TMHOKOCTh U aJanTUBHOCTh. CHIlbHAs
CTOpPOHA ATON MOJIENI — BO3MOXKHOCTh TTOCTPOEHUSI MHAUBHUIyallbHBIX 00pa3oBa-
TEJbHBIX TPAEKTOPUH, OJJHAKO OHA TpeOyeT Oosiee CIOXKHOM OpraHu3aluu 0opaso-
BaTEJILHOTO MPollecca U BEICOKOH KBaNMU(HUKAIMH [1€Jaroros.

Ha ocHOBe aHanu3a MEXIyHApOJHOTO OMNbITA BBISIBICHBI I10KA3AaTENN YPOBHS
OCBOEHHUS MIPOTrPAMMUPOBAHUS IIKOIbHUKAMHU [6] (Tabm. 1).
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Tabanuya 1
Moka3aTenu ypoBHS OCBOEHUS NPOrpaMMUpPOBaHUS MO BO3PACTHbLIM rpyrnnam
B MEeXAYyHapoAHO NpakTuke
BospacTHag rpynna MokasaTtenb YposeHs o
ocBOeHus, %
OcBoeHue 6a30BbIX ANTOPUTMUYECKUX YMEHWNIA 85
HavanbHas wkona (6—10 net) | Mcnonb3oBaHne BM3yanbHbIX CPEeA MPOrpamMmMnpoBaHns 70
CospgaHune NpocTbiX NporpamMm 65
OcBOEHME 93bIKOB NPOrpaMMmMpoOBaHnNS 75
CpepHss wkona (11-15 net) | Peanusaums y4ebHbIX MPOEKTOB 60
YyacTne BO BHEYPOYHOW AEATENBbHOCTHU 55
Yrny6neHHoe 06y4yeHre NporpaMMmMpoOBaHUIO 65
Crapuwas wkona (16—18 net) | Peannsaumsi CnoxHbIX y4eOHbIX MPOEKTOB 50
MpegnpodeccmnoHanbHas NOAroToBka 45

UctoyHumk: coctaBneHo T.M. boceHko, A.P. CagpikoBon, L.B. JleB4eHkoO.

Table 1
Indicators of programming proficiency by age groups in international practice
. Proficiency
Age group Indicator level, %

Mastery of basic algorithmic skills 85
Elementary School Use of visual programming environments 70
(6-10 years) prog 9

Creating simple programs 65

Mastery of programming languages 75
Middle School (11-15 years) | Implementation of educational projects 60

Participation in extracurricular activities 55

Advanced programming education 65
High School (16—18 years) Implementation of complex educational projects 50

Pre-professional training 45

Source: compiled by Timur M. Bosenko, Albina R. Sadykova, Irina V. Levchenko.

YpoBeHb OCBOCHHS IMPOTPaMMHUPOBAHUS PACCUYMTAH KAaK OTHOIICHHE YHCIIA
IITKOJTBHUKOB, YCIICIITHO OCBOMBIITNX HABBIK, K OOMIEMY YHCITy IIKOJILHUKOB, BBIPA-
KEHHOE B MPOIIEHTaX. MeToM0MOTHs BBISBICHHS MOKa3aTreneil ypOBHS OCBOCHHUS
MIPOrPaMMHUPOBAHHUS OTIMCAHA B PA3JTMYHBIX MEXTyHAPOIHBIX HCTOYHHKAX, HAIPH-
Mep B paborax Mannila [16].

AHanu3 1aHHbIX Tabm. 1 MO3BOMSIET CAeNaTh BHIBOJ O TOCTETIEHHOM CHUKEHHUU
MIPOIIEHTA YPOBHSI OCBOCHUS MPOTPAMMHUPOBAHUS C IMOBBIIICHUEM CIIOKHOCTH 3a-
Jla4 ¥ BO3pacTa IMKoJIbHUKOB. Hanbonee Bricokue mokazarenu (85 %) Habmromaror-
Csl IPU OCBOCHUU 0A30BBIX ANTOPUTMUYECKUX YMEHHUI B Ha4allbHOM LIKOJE, B TO
BpeMs KaK mpeanpodeccnoHanbHast HOATOTOBKA B CTAPIICH MIKOJIC IEMOHCTPUPYET
caMbIii HU3KUH nokasarenb (45 %).

3HaueHus Tabn. 1 CBHUIETETBCTBYIOT O BBICOKOW 3(P(EKTMBHOCTH PAHHETO
o0y4eHUs] TTPOrPaMMHUPOBAHUIO U TOJITBEPKIAIOT BOZMOKHOCTH BHEIPEHUS 3JIe-
MEHTOB MPOTPaAaMMHUPOBAHUS YK€ B HAYaIbHOW IIKOJE. 3HAYUTEIHHOE CHUKCHHE
roka3aTesieil ypOBHSI OCBOEHUS MIPOrPaMMUPOBAHUS, 0COOEHHO MPU peanu3aluu
CJIOKHBIX YUEOHBIX MPOCKTOB U MPeanpodecCHOHANIBHON IMOATOTOBKE, YKA3bIBACT
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Ha HEOOXOTUMOCThH COBEPIIEHCTBOBAHKS METOJMK OOYYEHHUS ITPOTPaMMHPOBAHUIO
B CPEIIHEH U cTapIiei IIKoJIe.

CpaBHUTENBHBIN aHAJINA3 TTO3BOJIMII BEISIBUTH (DAKTOPHI, BIHSIONINE HA yCIIeBa-
€MOCTh IIKOJIBHUKOB IO mporpammupoBanuio (ot 0 g0 1, rme 1 — MakcuManbHOe
BIIMSTHUE) B PA3IMUHBIX 3apYOEKHBIX 00pa3oBaTeIbHBIX cucTeMax (Tabm. 2).

Tabnmua 2
dakTopbl yCIeBaeMOCTH LLUKOJIbHUKORB MO NPOrpaMMUpPOBaHUIO B 3apy0eXXHbIX
o6Gpa3oBaTesibHbIX CUCTEMAX
Koppensauusa

Fpynna ¢pakropoe dakTop c ycn:gaeml;crblo
Hanunuyune pasnuyHbIx cpen, nporpaMmmMmpoBaHns 0,78
WHdpacTpykTypHble | JOCTYyNHOCTL ceTu VIHTepHeT 0,72
KauecTBO y4ebHbIX MaTepranos 0,69
CTPYyKTYpPUPOBAHHOCTb B 06yHeHN 0,81
MeTtoponorundeckme | MpakTuyeckas opneHTaumsa 0,76
MexancumnnmHapHble CBA3U 0,70
Keanndbwukaums npenogaeartenei 0,85
Kapposble CucTemMa noBblWEHWS KBanudukaumm 0,77
[MpodeccrnoHanbHO-NPeaMeTHbIE KOMMETEHLNN 0,73

UcroyHumk: coctasneHo T.M. BoceHko, A.P. Cagpikosoit, U.B. JleB4eHKO.
Table 2

Factors of students’ achievement in programming in foreign educational systems

Group of Factors Factor wi tI(1: g::':iI:\:::::en t
Availability of various programming environments 0.78
Infrastructure Accessibility of the internet 0.72
Quality of educational materials 0.69
Structured approach in learning 0.81
Methodological Practical orientation 0.76
Interdisciplinary connections 0.70
Qualification of teachers 0.85
Human Resources Professional development system 0.77
Subject-specific competencies 0.73

Source: compiled by Timur M. Bosenko, Albina R. Sadykova, Irina V. Levchenko.

3HaueHus], OTpaKeHHbIE B Ta0J. 2, OBLIM MOJYyYEHBI MyTeM CTaTUCTUYECKOH
00paboTku naHHbIX (K03 dument koppenauuu [Iupcona npu ypoBHe 3HAYMMO-
ctu 0,05) Ha OCHOBE MEXAYHAPOJIHBIX HCCIIEOBAaHUHN yCIIEBAEMOCTHU LIKOJIbHUKOB
o mporpamMmupoBanuio [2]. st BeisiBIeHHS (PaKTOPOB, BIMSIONIMX Ha yCIeBae-
MOCTb IO MPOrPAMMHPOBAHUIO, HCIIOIH30BAJICS KOMIUICKCHBIN aHanu3 oOpa3oBa-
TEJNBHBIX CHUCTEM Pa3HBIX CTPaH, BKIIIOYAs M3yYEeHHE HAIMOHAJIBHBIX OTYETOB 00
YCIIEBAEMOCTH, PE3YIBTATOB MEXKTYHAPOJHBIX OJMMIINAJ IO MPOTrPaMMHUPOBAHUIO
Y OKCTIEPTHBIX OLIEHOK. 3Ha4YeHHs Kod(duitnenTa HaxousaTest B auamazone ot 0 1o 1,
yKa3bIBas Ha 0ojiee CuiIbHOE BIMSHUE (PaKTOpa Ha yCIIEBAEMOCTD IIKOJIbHUKOB ITPH
puOIMKeHUU 3Ha4eHus K 1 [16].

Pe3ynbrarel KOppENsSMOHHOTO aHaIN3a, MPe/ICTaBICHHbIE B Ta0M. 2, MOKa3bl-
BalOT, YTO HaMOOJIee CUIILHOE BIMSHUE HA YCIIEBAEMOCTh IIKOJIBHUKOB OKa3bIBAIOT
KaJipoBbIe (pakTOphl, 0coOeHHO KBanudukamnus npemnoaasarenei (0,85). Cpeau me-
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TOJ0JIOTUYECKUX (PAaKTOPOB HAUOOJIbIIIEE 3HAUEHHE UMEET CTPYKTYPHUPOBAHHOCTH
B 00yuenuu (0,81), a B rpymnme nHPPaCTPyKTYPHBIX (PaKTOPOB — HATTUYUE PA3ITUY-
HBIX cpen nporpammupoBanus (0,78).

[TomyueHHbIE pe3ynbTaThl CBUETEIBCTBYIOT O KJIFOUEBOW POJIM MIEJAroros B Ipo-
necce 00y4eHHs MPOrpaMMHUPOBAHMIO, YTO MOAYEPKHUBAET BaXKHOCTh MHBECTHLIUN
B UX MOATrOTOBKY. IIpoOieMHBIM acHeKTOM OCTaeTcs HEAOCTaTOYHOE BHUMAHUE
K MeXaucuuIuInHapHbeIM cBsi3saM (0,70) 1 HeooLeHKa posid Ka4eCTBEHHBIX yueo-
HbIX Marepuaios (0,69).

CpaBHUTENBHBIA aHAJIN3 IPUMEHEHHS A3BIKOB IIPOrPAaMMUPOBAHUS B Pa3HBIX
CTpaHax MpeaCTaBieH B Ta0M. 3 (IPOIEHTHOE COOTHOILIEHHE PACCUUTAHO OT 00IIe-
ro 4ucia paccMarpuBaeMsbIx ctpaH: 9 ctpan — 100 %).

CpaBHUTENBHBINA aHATM3 MPUMEHEHHUS SA3BIKOB MPOrpaMMUpoBaHus (Tadm. 3)
MO3BOJIMJI BBISIBUTH KaK OOIIME TEHAEHIMH, TaK U HallMOHAJIbHbIE OCOOEHHOCTU
CTpaH B 00yYEHHMHU LIKOJIBHUKOB NMPOrPAaMMHUPOBAHUIO. 3HAYUMOM TEHACHIUEH SB-
JIIeTCSl YHUBEPCAIbHOE TpU3HaHUE s3bIKOB Scratch m Scratch Jr mns HavanbHOM
mkoiiel (100 %) u Python ans cpenneit u crapuieid mkonst (100 %), uto cnemyer
YUUTBIBATh [IPHU PA3BUTUN HALIMUOHAJIBHBIX CUCTEM OOPAa30BaHMUS.

Tabnvuya 3
MpumeHeHne A3bIKOB NPOrpaMMUpPOBaHUs B MEXAYHaPOAHbIX 06pa3oBaTesibHbIX CUCTEMAX
YpoBeHb A3bIKK [Aons ot oOwero OcobGeHHOCTU
oOpas3oBaHus nporpamMmMupoBaHns yucna cTpaH, % npUMeHeHns
Scratch, Scratch Jr 100 BasoBble anropuTmbl
Code.org 37,5 (Benukobputanus, OCHOBbI NPOrpamMmMmpo-

HavanbHas wkona
(6—10 ner)

KuTai, CuHranyp)

BaHUA

Entry, Visual Coding

25 (lOxHas Kopes, AnoHus)

BuayanbHble 610ku koga

App Inventor

12,5 (CuHranyp)

BuayanbHble 6510kM koga

Logo 12,5 (9cTOHUSA) BasoBble anropnTmbl
Python 100 OCHOBHO1 513bIK 00Yy4eHus
87,5 (BenukobputaHus,
) lepmanus, Kutan, CuH-
Cpearsia wkona JavaScript ranyp, CLLIA, ScToHus, Be6-pa3paboTka
(11-15 ner) tOxHas Kopest)
25 (BennkobputaHus,
HTML/CSS Be6-TexHonorum
OCTOHUSA)
C++ 12,5 (Kutaii) MporpammMmupoBaHne
Java 100 PaspaboTka npunoxeHunn
Crapluas wkona Python 100 Mpuknaproe nporpammi-
poBaHve
(16-18 nerT) =
Cit 50 (fepmanus, Kutai, CucTeMHoe nporpamMmmm-
CLUA, AnoHus) poBaHue
o [MporpammmpoBaHmne
C++, Python 50 (Kurait, Cunranyp, CLUA, C ncrnonb3oBaHnem 6m6-

CneumanmanpoBaHHble
Knacceol

IOxHas Kopesi)

NNOoTEK aJirf opnTMOB

JavaScript, Python

75

Full-stack paspaboTka

Python

37,5 (Cunranyp, Kurai,
IOxHas Kopest)

MCKYCCTBEHHbIN UHTEN-
JIeKT

Java, C++

37,5 (lfepmanus, CLLA,
AnoHns)

MHTepHeT Bewen

UctoyHumk: coctaBneHo T.M. BoceHko, A.P. CagpikoBon, L.B. JleB4eHKO.
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Table 3

Application of programming languages in international educational systems

Level of education

Programming
languages

Share of the total
countries, %

Application
characteristics

Elementary School
(6—10 years)

Scratch, Scratch Jr

100

Basic algorithms

Code.org

37.5 (UK, China, Singapore)

Programming
fundamentals

Entry, Visual Coding

25 (South Korea, Japan)

Visual code blocks

App Inventor

12.5 (Singapore)

Visual code blocks

Logo 12.5 (Estonia) Basic algorithms
Python 100 Main programming
language
) 87.5 (UK, Germany, China,
Middle School (11-15 JavaScript Singapore, USA, Estonia, Web development
years) South Korea)
HTML/CSS 25 (UK, Estonia) Web technologies
C++ 12.5 (China) Programming
Java 100 Application development
High School (16-18 Python 100 Applied programming
years) 50 (Germany, China, USA, .
C++ Japan) System programming
C++, Python 50 (China, Singapore, USA, | Programming with

Specialized Classes

South Korea)

algorithm libraries

JavaScript, Python

75

Full-stack development

Python

37.5 (Singapore, China,
South Korea)

Artificial intelligence

Java, C++

37.5 (Germany, USA,
Japan)

Internet of Things (loT)

Source: compiled by Timur M. Bosenko, Albina R. Sadykova, Irina V. Levchenko.

3acyxuBaeT BHUMaHUs TU(GepeHITMPOBAHHBIN MOAXO0/ B 00yUYSHUH IIKOJIBHU-
KOB CIICITUATM3UPOBAHHBIX KIJIACCOB, TJIe HAOIIOMACTCs MPAKTUKO-OPHEHTUPOBAHHOE
WCIIOJIb30BaHKE S3bIKOB IPOTPAMMHUPOBAHUS B 3aBUCUMOCTH OT CIIEIU(PHUKH HApaB-
nerus o0ydenus. OTHAKO CTOMT OTMETHUTh OTPAaHMUYEHHOE BHEIPEHUE B IMPOLIECC
00yYeHHS IITKOJILHUKOB COBPEMEHHBIX TEXHOJIOTHH, TAKUX KaK MCKYCCTBCHHBIN WH-
teutekT/MamuHHOe 00yuenue (AI/ML) n unatepuet Bemelt (IoT), uro MoxkeT co3na-
BaTh IU(PPOBOE HEPABESHCTBO MEXKTy 00pa30BaTeIbHBIMI CUCTEMAMH Pa3HBIX CTPaH.

[TpoBeneHHBIN aHAIN3 MEXTYHAPOIHBIX IPAKTHK 00YYICHHUS IIKOJILHUKOB TTPO-
rPAMMUPOBAHUIO [2; 3] MO3BOJMI ONPENEIUTh YEThIPE TPYNIbl YCIOBUM paziny-
HBIX TPUOPUTETHBIX HAMPABICHUN, BIHUSIOMUX HA I(P(HEKTUBHOCTH OOYUCHHS

IIKOJBHUKOB.

1. Texnonoruueckas HHGpacTpykTypa:
— MHTErpanus HUQPPOBBIX TEXHOIOTHIA;
— paszButas HHGPACTPYKTYPa;
— enuHas 1dpoBas cpena;

— OCBOCHHE COBPEMEHHBIX IIU(POBBIX TEXHOIOTUH;
— Ka4eCTBEHHbIC YUeOHBIC MaTepUaIbI.

2. UnnuBuayanu3aus oOydeHHs:

— YYeT UHJUBUAYaJIbHBIX U BO3PACTHBIX OCOOEHHOCTEN ydaluXcs;
— THOKOCTh 00pa30BaTEILHBIX MTPOTPAMM;
— HallW4YMe UHIUBUAYATbHBIX TPACKTOPUI OOyUEeHHUS.
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3. IIpakTUKO-OpHUEHTUPOBAHHBIN MOAXOI:

— AKTUBHOE BHEJPEHUE IIPOEKTHOM EATENBHOCTH;

— pelIeHME peabHbIX IPAKTUUECKUX 3a]1a4;

— coTrpyaHu4ecTBo ¢ IT-ungycrpuei.

4. Pa3BuTHE KOMIETECHIIMN earora;

— KBaJuQuKaIus neiarora;

— CHCTeMaTHYEeCKOE TOBbIIICHHE KBATU(PHUKAIINN TIEJaroroB;

— pa3BuTHe MPOeCCHOHATBHO-TTPEIMETHBIX KOMITETEHITHH.

AHam3 CTPYKTYpBI IPHUOPUTETHBIX HampapieHu [2—4; 17] mokasan ciemyro-
11ee pacnpeaeneHne 3HaUuuMOCTH (aKTopoB (pHuc.).

KaTeropam
B Texwonorv¥ecKan MHGpAcTRYRTYPa
B MHOMERAYANMIALAA obyueHrs
EE paKTHEC-OPMEHTHROBAHKEIA Nodxon
B Pa3EUTHE KOMNETEHUWA

CTpyKTypa NPUOPUTETHLIX HANPaBNEHN 06yHEHMS MPOrPaMMUPOBAHMIO B MEXAYHAPOAHbIX MPaKTMKax
UctoyHumk: co3paHo T.M. boceHko.

Categones
mm Technological infrastructune
mm Personalized Leaming
BN Practical Approach

N Competency Development

Structure of priority directions in programming education in international practice
Source: created by Timur M. Bosenko.

OBYYEHHME NTHO®OPMATHKE 263



Bosenko T.M. et al. RUDN Journal of Informatization in Education. 2025;22(3):255-267

Huarpamma (puc.) JEMOHCTPHUPYET MPHUOPUTETHOCTh TEXHOJIOTHYECKOM HWH-
bpactpyktypsl (37,4 %) B CTpyKType YCIOBUN YCHEIIHOTO OOyuYeHUs Mporpam-
MHPOBAHUIO IIKOJIBHUKOB 32 pyOe)KOM, a BHUMaHHUE K Pa3BUTHIO KOMIICTCHITUH TIe-
JTarOTOB OCTAETCs 3HAYMTEIBHO HU3KUM (15,8 %), 4TO HeraTUBHO OTpa)kaeTcs Ha
00pa3oBaTeIbHBIX PE3yabTaTaX.

COanancupoBaHHOE paclipelielieHHe BHUMaHUs MEXKIy HHIWBUIyaTu3alueit
00y4YeHHs ¥ IPAKTUKO-OPHUEHTUPOBAHHBIM ToaxoAoM (1o 23,4 % kaxawlil) cBUE-
TEJNBCTBYET O KOMIUICKCHOM MOHUMAaHUH 3HAYCHUI ITHX YCIOBUU AJst 3PPeKTHB-
HOM cHuCTeMBI 00yUeHUs IPOTPAMMHUPOBAHUIO B 3apYOEIKHBIX IIKOJIAX.

HccnenoBanue mokasano, 4TO CTPaHbI, TUAMPYHOIKE B o0nactu nudpoBoi
Tpacdopmaru 00pazoBaHus, YACISIIOT BHUMaHUE HHTETPAIIUYA COBPEMEHHBIX TEX-
HOJIOTUH B 00pa30BaTeIbHBIN MPOIECC MPU COXPAHEHUU OaaHCca MEKIY TEXHOJIO-
TMYCCKUMH U IIeIarOrHYeCKUMHU aCIICKTaMHU.

Taxum 00pazom, TPOBEICHHBIN aHATTN3 MEXK/TyHAPOTHOTO OIBITA MTO3BOJISET HE
TOJILKO BBISIBUTH 3HAYMMBIE ACMIEKThI OOY4YEHHUS POTPAMMHUPOBAHHIO, HO U OIICHUTH
IIEJIECO00PA3HOCTh MX Y4eTa B CHCTEME POCCHICKOTO O0pa3OBaHUS IIKOJIHHHKOB.
OrnpenenuTh HANPABJICHUS] PA3BUTHS METOAMKUA OOYUYEHHUS MPOTrPaMMHUPOBAHHIO
B IIIKOJIaX, YUYMUTHIBAIOIINX KaK II00aTbHBIC MUPOBBIE TEHACHIINH, TaK U Crien(u-
YeCKHe 0COOEHHOCTH PA3TMYHBIX 00PA30BATEIIbLHBIX CUCTEM.

3akirouenue. [Ipaktuku 00yueHUs] MPOrPaMMHUPOBAHKIO B PA3JIMYHBIX CTPaHAX
MHpa OTPa)katoT MHOTOYPOBHEBBIN TMOIXOJ K MPOIECCY 00ydeHus — OT (hOpMHUPO-
BaHUs1 0a30BBIX HABBIKOB JI0 YIIIyOJIEHHOTO U3Y4YEHUS ITPOTPaMMHUPOBAHUS U PaOOTHI
C peaslbHBIMH 00beKTamMH. K Ba)KHBIM acIieKTaM MOXHO OTHECTH IOCIIEIOBATEIIb-
HOCTb U IIPEEMCTBEHHOCTh B O0YYEHUH OT HUCIIOJIH30BAaHHUS BU3YaJIbHBIX Cpell B Ha-
YaJbHOHN 1IKOJe 70 NMpodeCcCHOHANBHBIX MHCTPYMEHTOB B CTaplleid IMIKoje. JTo
oOecrednBaeT 6anaHC MEKIY TEXHOIOTMYECKUMH U TIEIarornueCKUMH aclieKTaMU
00y4YeHHs MPOTrpaMMHUPOBAHUIO.

OnHaxko 370 TpeOyeT BBICOKOH KBaTH(PHUKAIIMKU MEIArOr0B U TECHOTO B3aUMOJICH-
ctBus ¢ [T-unpycrpueid, yTo He Bcerga JOCTHXKUMO. B CBSA3M ¢ 3TUM BOIIPOC MOATO-
TOBKH KaJpOB COOTBETCTBYIOIIETO YPOBHS SIBIISIETCS OUEHb BaXKHBIM, OCOOYIO POJIb
UTpaeT WX MpeIMeTHas MOJATrOTOBKA B 00JacTH MporpaMMupoBaHus. HecoMHEHHO,
3TO MpeporaThBa MeJarornieCKuX By30B, BHITYCKHUKUA KOTOPBIX JOKHBI HE TOJILKO
OCBOUTH OIPEICIICHHYO MTPEIMETHYIO 00JIaCTh, HO ¥ OBITh TOTOBBIMU K OPTaHU3AIHH
oOyyaroIe, pa3BUBaroIIei 1 BOCIUTHIBAIOIIEH AEITETbHOCTU IIKOJIBHUKOB.

OOyueHne mMporpaMMHUPOBAHHIO SBISIETCS KOMILIEKCHBIM MTPOIECCOM, TPeOyto-
IITUM CHCTEMHOTO TTO/IX0/Ia M y4eTa MHOKECTBA (DAKTOPOB B YCIIOBUSAX TEXHOJIOTH-
3aIMi COBpEMEHHOTo obmiecTBa. MccnenoBanue mokasano, 4To Haubosee ycnen-
HbIE 00pa30BaTEIbHBIC CUCTEMBI XapaKTePU3YIOTCs COATAaHCHPOBAHHBIM Pa3BUTHEM
BCEX KOMIIOHEHTOB: MH(MPACTPYKTYPHOTO, METOJOIOTUYECKOTO U KaapoBOTO. ['Mo-
KOCTh CYIIIECTBYIOIIUX MPAKTUK MTO3BOJISET aaTUPOBATh MX K KOHKPETHBIM YCJIO-
BHSIM Pa3JIMYHBIX 00Pa30BaTEIIbHBIX CHCTEM.

CpaBHHTEIBbHBIN aHAIN3 MEXTYHAPOHOTO OIBITA BBISBHII TPU OCHOBHBIE MO-
JIeTM OpraHu3aIui 00y4YeHHS MPOTPAMMHUPOBAHUIO: WHTETPUPOBAHHYIO, CIICIHA-
JIM3UPOBAaHHYIO ¥ THOpUAHYI0. Kaxkmas Moiesnb IMEeT CBOM MPEUMYIIECTBA U MO-
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XKeT ObITh A (PEeKTUBHA TIPH YCIOBUH ydeTa HAIMOHATHHOU CrIeU(DUKN ¥ yPOBHSI
pa3BuTHsA 00pa30BaTEIbHON CUCTEMBI.

[IpoBeneHHBIN CpaBHUTEIBHBIA aHAIM3 MOKa3all KaK CUJIbHBIC, TaK U clia0ble
CTOPOHBI Pa3IUYHBIX MPAKTHK 00y4YEeHHsI HIKOIBHUKOB IporpaMmmMmupoBanuio. K mo-
JIOKUTENbHBIM acIeKTaM COBPEMEHHBIX METOAUK OOY4YEeHHS MPOTPaMMHPOBAHHIO
MOKHO OTHECTH MX F'MOKOCTh M OPHUEHTAIIMIO Ha MPAKTUKY C PEUICHHEM peaTbHBIX
3anad. [IpobneMHBIMU aclieKTaMU OCTAIOTCSI HEJOCTaTOYHAs MOATOTOBKA TeIaro-
THYECKUX KaJpOB, HEPABHOMEPHOE pa3BUTHE UHPPACTPYKTYPHI U OTCTABaHUE CO-
JepKaHus 00ydeHHUs MPOTPAMMHUPOBAHHUIO OT TEMIIOB Pa3BUTHUS COOTBETCTBYIOIINX
TEXHOJIOTUH.

[TepcrieKTHBBI pa3BUTHS IPAKTHK 00yUEHUS IIKOJTLHUKOB IIPOTPAMMHUPOBAHUIO
CBSI3aHBI C BHEJIPCHHEM B 00pa30BaTEIbHBIN MPOIECC TEXHOIOTUN HCKYCCTBEHHOTO
MHTEJIJIEKTA, PA3BUTHEM BUPTYATHHBIX 00pa30BaTEIbHBIX CPEJl U COBEPIICHCTBOBA-
HUEM METOJIHK OIEHKU C(hOPMUPOBAHHBIX YMEHUN U HABBIKOB.
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AnHorauusi. [locmanoexka npoodonemsi. OOHOBIIEHHE 00pazoBaTeIbHBIX CTAaHAAPTOB
B Poccum u 3a pyOeskoM MPOMCXOIUT 3a CUET YCHIICHUS POJIM MPOTPAMMHUPOBAHUS U aHAIH3a
JAHHBIX C MCIIOJB30BaHUEM MHTEIUIEKTYa bHBIX HHCTPYMEHTOB. L{ndpoBusanus Bcex oTpac-
JIeH SKOHOMUKH, TPEOYIOIasi HOBBIX MOJXOMOB K IMOATOTOBKE KAJpOB, BEIET K PaHHEH Mmpo-
¢um3anuu B oOmieM 00pa3oBaHUM KaK OCHOBBI JUISl TOATOTOBKH KBaTU(HUIIMPOBAHHBIX
CIEIMAITUCTOB, HeoOxomuMbIx U T-oTpaciu. Pemmenue mpodiemMbl pa3HOYPOBHEBOTO OOYYCHHUS
MIPOTPAMMHUPOBAHUIO C HCIIOIB30BaHUEM IIH(PPOBBIX PECYPCOB C MHTEIUICKTYAIBHOW COCTAB-
JISTIOIIIEH SIBJISIETCS] BAYKHBIM IIIATOM B MOBBINICHUN KauecTBa 00pa30BaHus, pa3BUTHH HU(PO-
BBIX KOMITETCHIINH ITKOJIFHUKOB M CO3JaHUN HEOOXOANMBIX YCIIOBHH JJISI OCBOCHUS IIPOTpaM-
MHUPOBaHUS BCEMU 00YYAIOIIMMUCS KaK OCHOBBI OYIYIIHX MPO(ECCHOHATBHBIX KOMIICTCHIIUH.
Memooonoeus. [IpuMeHsITUCH 001IIeHAyYHBIE METO/IBI MCCIIEIOBAHUS: TEOPETUUECKIM aHAN3,
CpaBHCHHE W 0000IICHHE HayYHO-TICHArOTHUCCKUX HCCICAOBAHNN, IMCHXOJIOTO-TIEarort-
YEeCKOH, PHII0COPCKO, HAyIHO-TEXHUIESCKOM U METOANYECKOM JINTEPATyPBI IO IIPOOIIEME UC-
CJIEJIOBAHUS; aHAIIN3 3aKOHONATENbHBIX aKTOB B c(epe 0Opa3oBaHMS M KOHKPETH3allUs OT-
JIETBHBIX TIOJIOKCHUH B TPaBONPHMEHHUTENBLHONW TPaKTHKE, 0Opa30BaTeNbHBIX CTaHIAPTOB
pa3HBIX ypOBHEH 00pa3oBaHUs, yUEOHBIX MPOrpaMM Ui 00IIero oOpa3oBaHus, YUYCOHUKOB,
y4eOHBIX MOCOOMH, 3aJaUyHUKOB U METOJMYECKHX MAaTepHUajioB Mo 00IIeo0pa3oBaTeIbHOMY
Kypcy HH()OPMATHKN U METOMKE €T0 OCBOCHHMS. [IpH MpoBEIeHIH OITBITHO-OKCIIEPUMEHTAIb-
HOW pabOoThI HCIOIB30BANNCH METOIBI (DOKYC-TPYIII, IKCIIEPTHBIX OIICHOK U CTATUCTUYCCKIE
METOJIbl HA OCHOBE TEOPUHU U3MEPEHUN. Pe3ynvmamsi. ABTOpamMu 000CHOBaHA U pa3paboTaHa
METOIMKa Pa3sHOYPOBHEBOTO OOYUEHUS MPOTPAMMHUPOBAHHUIO B Kypce HHPOPMATHKH OCHOBHO-
ro o01iero o0pa3oBaHusi B COOTBETCTBUHU ¢ TpedoBaHusAMHU 00HOBIEeHHOTO ®I'OC 0611ero 06-
pasoBanus. 3akaouenue. MeTonuKa Ha OCHOBE MHTETPAIIOHHOTO MOAXO0AA, pa3paboTaHHAs
B COOTBETCTBHUH C TpeboBaHusMHU o0HOBIeHHOTO PI'OC 00m1ero odpazoBaHwsl, TO3BOJIUT 00-
pa30BaTEIBHBIM OpPraHU3aNMsIM MPOCKTHPOBATh PA3IMYHbIC IIEPCOHAIBHBIC TPACKTOPUU 00Y-
YCHUS IIPOTPAMMHPOBAHHUIO.

© Cawmbuikuna H.H., Mumun B.A., 2025

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License
CATMl  https://creativecommons.org/licenses/by-nc/4.0/legalcode

268 TEACHING COMPUTER SCIENCE


https://orcid.org/0000-0003-0797-5532
https://orcid.org/0009-0002-3090-0010
https://creativecommons.org/licenses/by-nc/4.0/legalcode

Camviikuna H.H., Muwun B.A. Bectauk PY/TH. Cepus: Mndopmarusarus odpasosanus. 2025. T. 22. Ne 3. C. 268-287

KnioueBble c10Ba: ypoBHH YCBOEHUS, 00ydeHHE IMPOTPaMMUPOBAHUIO B OCHOBHOM 00-
meM o0pa3oBaHUH, MEPCOHANBHAS TPACKTOPHS OO0yUEHHUS MPOrPaMMHUPOBAHHIO, HHTETPATHB-
HBII METOIOJIOTHYECKHIA TTo1X01, 00HOBIeHHBIH PI'OC 0CHOBHOTO 0011Iero 00pa3oBaHUs

Bruan aBropoB. H H. Camviakuna — xoHUuennus (hopMyIHpoOBaHHE HICH, IeJCH U 3a-
Jla4), TU3aiiH UCCIIeIOBaHus, HAIIMCAHUE PYKOIIMCH, e pellakTupoBanue. B.A. Muwur — pa3pa-
00TKa METOJOJIOTUH, CO3JaHHE MOAETH HCCIEIOBAHUS, MPOBEICHHUE HKCICPUMEHTOB, cCOOp
JaHHBIX. ABTOPBI POWIH M OJOOPHIN OKOHYATEIFHYIO BEPCHIO PYKOIIHCH.

3asiBieHre 0 KOH(INKTE HHTEPeCOB. ABTOPHI 3asBISIOT 00 OTCYTCTBUHU KOH(IUKTA UH-
TEpPECOoB.

Hcropus crarbu: nocrynuia B pegakuuio 30 suBaps 2025 r.; ropaboTaHa nocie pereH-
supoBanus 14 mapra 2025 r.; mpussTa K myonukanuu 22 mapra 2025 1.

Jas uurupoBanus: Camviikuna H.H., Muwun B.A. MeTonnka pa3HOypOBHEBOTO MEPCO-
HAJIM3UPOBAHHOTO 00YUYCHHUS TPOrPaMMHUPOBAHHUIO B OCHOBHOM mikoiie // BectHuk Poccuticko-
ro yHUBepcHUTeTa ApYKObI HaponoB. Cepust: udopmarmsanns oOpazosanus. 2025. T. 22. Ne 3.
C. 268-287. http://doi.org/10.22363/2312-8631-2025-22-3-268-287

Methodology of multilevel personalized programming
teaching in basic school

Nadezhda N. Samylkina®®, Vadim A. Mishin
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Annotation. Problem statement. Educational standards in Russia and abroad are being
updated by strengthening the role of programming and data analysis using intelligent tools.
Digitalization of all sectors of the economy, which requires new approaches to personnel train-
ing, leads to early profiling in general education as a basis for training qualified specialists re-
quired by the IT industry. Solving the problem of multilevel programming education using
digital resources with an intellectual component is an important step in improving the quality of
education, developing digital competencies of schoolchildren and creating the necessary condi-
tions for all students to master programming as a basis for future professional competencies.
Methodology. In the work we applied general scientific methods of research: theoretical and
experimental. Such as, theoretical analysis, comparison and generalization of scientific and
pedagogical research, psychological, pedagogical, philosophical, scientific, technical and meth-
odological literature on the research problem; analysis and specification of legislative acts in
the field of education, educational standards of different levels of education, curricula for gen-
eral education, textbooks, teaching aids, problem books and methodological materials on gen-
eral education course of informatics and methods of its mastering. The following methods were
used during the experimental work: focus groups, expert assessments and statistical methods
based on the theory of measurements. Results. The authors have substantiated and developed a
methodology for multi-level programming education in the general education computer science
curriculum, in accordance with the updated FSES requirements. Conclusion. The developed
methodology, based on an integrative approach and aligned with the updated FSES for general
education, will enable educational institutions to design various personalized learning trajecto-
ries for programming education.
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IMocTanoBKa npod/aemMsl. LppoBbie TEXHOIOTHH MPOHUKAIOT BO BCE ChEepbl
po¢eCCUOHAIBHON KU3HU, POPMUPYSI HOBbIE KOMIIETEHIIMH, HEOOXOIUMBIE IS
YCTICITHOH JIeATEIIEHOCTHA B COBPEMEHHOM o0miecTBe. Bo MHOTMX mpodeccusix Ha-
BBIKH NPOrPaMMHUPOBAHHUS CYIIIECTBEHHO IMOBBIIIAIOT BOCTPEOOBAHHOCTD CIEIHA-
JMCTa Ha PBIHKE TPY/A.

HanpnoHanbHble U MeXAyHapOIHbIe 00pa3oBaTeNbHbIE CTPATErHH, TAKUE Kak
poccuiickas nporpamma «lludpopas skoHOMHUKaAY' U KOHIETIUS THPPOBBIX KOM-
nereHiuit DigComp, moguepkuBar0T HEOOXOIUMOCTh paHHEro (OpMUPOBAHUS
y IIKOJBHUKOB HABBIKOB AJITOPUTMH3AIMH U TIPOTPAMMHUPOBAHUS, KOTOPBIE CTaHO-
BATCSI KITIOYEBBIMU B CTPYKTYpe LU(poBoi rpamoTHOCTH [1]. B 3apyOexxHbIX my06am-
KaIisax 1 00pa30BaTeNIbHBIX CTAHAAPTAX PA3HBIX CTPaH pedb UAET 0 (GopMHUpPOBAHUN
BBIYMCIIMTENILHOIO MBIIICHUSI HAapsy C OCBOGHMEM HMHHOBAIIMOHHBIX LU(PPOBBIX
TEXHOJIOTH [2—5]. MHOTHE CTpaHbl BKIIIOUAIOT B KAY€CTBE 0053aTEILHOTO TIPEeIMETa
n3y4yeHue MHHOPMATUKU U HHPOPMALIMOHHBIX TEXHOJIOTUH, a CAMBIMH aKTyaJIbHBIMU
TEMaMHU SBJISIFOTCS] aHAJIN3 IAHHBIX B porpamMmupoBanue [6; 7]. O6HoBneHHBIN De-
JiepalibHbIM rocynapcTBeHHbIN oOpa3oBarenbHblil cTanaapt (PI'OC) obuero obpa-
30BaHUS TAKXKE OTPAKACT ATy TCHACHIIHIO, aKIICHTUPYS BHUMaHHE B Kypce HHpopma-
THUKM Ha Pa3BUTUHM aJITOPUTMHUYECKOIO MBILIUICHHUS ydaluxcs U (opmMupoBaHUE
BBICOKOTO YPOBHS KOMIIETCHIIMI B 00JIaCTH MPOrpaMMHUPOBAHUS.

Baxnslit actiekt nudpoBoii TpaHcpopmanuu 06pazoBaHMs — HEPCOHATU3ALUS
00yd4eHHs1, KOTopasi, B YaCTHOCTH, TI03BOJISICT KaXKIOMY YUEHUKY H3y4aTh COIEpIKa-
HUE BHIOPAHHBIX PEAMETOB HA YPOBHE, COOTBETCTBYIOLIEM €I0 MHIUBHUYaJIbHBIM
CIOCOOHOCTSIM, HHTEpecaM M oTpeOHOoCTsIM. HecMOTpst Ha BO3MOXKHOCTh U3yUe-
HUs UHOPMATUKU Ha Pa3HBIX YPOBHX (0a30BOM M yrIyOJIE€HHOM), HEOOXOIUMO

! [Tactiopt HanOHaIBHOI porpamMmsl «L{udposast sxkoHOMEKa Poccniickoit @enepanyny // [Ipasu-
tenbeTBO Poccuiickoit @eneparmu. URL: http://static.government.ru/media/files/urKHmOgTPPnzJlaKw
3M5cNLo6gezMkPF.pdf (nara obpamenus 16.01.2025).

2 Tlpuka3 MununcrepctBa mpocseriernst Poccuiickoit ®emepanmu ot 31.05.2021 Ne 287 «O6
YTBEPIKICHUH (peiepabHOrO rocylapcTBEHHOIO 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOIO obuiero oopa-
3oBaHus» // ExuHoe coneprkanmne obiero oopaszosanust. URL: https://edsoo.ru/Normativnie dokumenti.htm
(nara obpammenus: 29.02.2025).
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pacHIMPUTh BO3MOKHOCTh 00y4arhcsl 0 MaTepHraiaM, 00eCeunBalOIIUM pa3HbIe
YPOBHH yCBOEHUsI (yU4eOHOM NEesTeTbHOCTH), pad0oTasi COBMECTHO B IPYIIIE, a TAKKE
B MIOJIHOM Mepe HCTOIb30BaTh BO3MOKHOCTH BapHaTUBHON YacTH yueOHOTO IIaHa
YU BHEYPOUHOH NEATeTBbHOCTH s (OPMUPOBAHMS MEPCOHAIBHON TPACKTOPUHU
oOydJeHwUsI.
Tem HE MeHee, MEXaHU3MbI IEPCOHATN3AINN O0YISHHSI TPOTPAMMHUPOBAHHUIO B
IIKOJIBHOM MPaKTUKE JI0 CUX MOp pa3BUTHI cinabo. Hemocratouno pazpaboTaHHBIX
METOJMYECKUX PEHICHUH, 00eCIeUNBAOIINX EPCOHATM3UPOBAHHBIC TPACKTOPUHI
o0y4eHHs MPOrpaMMHUPOBaHMIO. B CBs3M ¢ 3TUM Bo3pacTaeT HEOOXOTUMOCTh Hay-
HOTO 0OOCHOBAaHUS TAaKWX PEUICHUH U co3maHus 3(P(EKTUBHBIX METOIUK pa3zHO-
YPOBHEBOTO 00y4€HHUS MTPOrPaMMUPOBAHHUIO.
Kpome storo, B ycrnoBusix nugpoBoil TpaHchopMaIuu CTaHOBUTCS HEOOXOIH-
MBIM BKJIFOUEHHE B YU€OHBIH MPOLIECC NHHOBAIMOHHBIX TEXHOJIOTUM, TAKUX KaK Tei-
MUpUKAIHSL, TPOSKTHASI IeATELHOCTD, aIallTUBHBIE 00pa30BaTeNbHbIE TUIATPOPMBI
Y MCKYCCTBEHHBIN MHTEIUICKT [§8]. OmHako oOpa3oBaTeIbHBIE OpTraHU3aIuN CTAKH-
BAIOTCS C HEXBATKOM COOTBETCTBYIOIIUX YUEOHBIX MaTEPUAIIOB U MHCTPYMEHTOB, YTO
MIPUBOJIUT K 3aTPyAHEHUSIM B peau3allii COBPEMEHHBIX METOAUK O0yUYCHHUS.
Llenb mpeACTaBICHHOTO UCCIIEIOBAHUS — Meopemuieckoe 000CHO8anUe U pas-
pabomra MemoouKu pasHoypo8He8020 NePCoOHANUIUPOBAHHO20 0DVUEHUsI NPOSPaAM-
MUPOBAHUIO 8 KYpCe UHGHOPMAMUKU OCHOBHO20 00Uje20 06pa308anusl.
Mertonosorusi. JlanHoe nccienoBaHue MO3BOJISIET paccCMaTpuBaTh CyIIECTBY-
IOII[E METOIOJIOTMYECKHE MTOIX0/IbI B MHTETPAIMU. B KOHTEKCTE MepCcoHaTH3aIuN
00y4yeHHs] CyObEKTHOCTh yUaIlIMXCsl CTAHOBUTCS KJIIOUEBBIM aCIIEKTOM pa3padarhi-
BaeMOI METOIUKH Pa3HOYPOBHEBOTO 00yueHUsi. MOXKHO yTBEpkAaTh, 4TO TIPH pe-
amu3anuu ooHoBIeHHOTOo PI'OC 0611eT0 00pa3oBaHus, B OCHOBE KOTOPOTO JICKUT
CHCTEMHO-/IEATEIIbHOCTHBIM METOIOIOTHUECKUN TOAXO0I, MO3BOJSIONIMNA B 0CO3-
HAaHHOW y4eOHOH J1eATeNbHOCTH HauOoJIee MOJHO YUUTHIBAaTh HOTPEOHOCTH JIUYHO-
CTH YYalUXCsl M €€ 0COOEHHOCTH (aHTPOIMOJOTHMYECKUN MOIXOM), LIEHHOCTHbIE
OpUEHTANMK (aKCHOJIOTUYECKHUI MOAXO0) M JTUHAMHYHOCTh BHEIIHUX (hDaKTOPOB,
B II€JIOM MOXHO TOBOPHUTH 00 HCIIOIF30BAHUU WHTETPAIMOHHOTO (MHTErPaTUBHOTO)
MeTonoorudeckoro nmoaxoaa [9]. PazpabareiBaemasi MeTonuka pa3HOypPOBHEBOTO
00y4eHus MPOrpaMMHPOBAHUIO B Kypce HH(POPMATUKH OCHOBHOTO 0011Iero o0paso-
BaHUS MOXKET MCTOIb30BATHCS JIJIS1 U3YUESHHUSI APYTUX TEMAaTUUECKHUX Pa3/IesioB Kyp-
ca uHPOPMATHUKH, MOCKOIbKY O0JaaeT CUCTEMHBIMH CBONCTBAMH — IEJIOCTHO-
CThI0, OPTaHU30BaHHOCTHIO, PYHKIIMOHAIBHOCTBIO, aalITUPYEMOCTHIO.
PesyabTarel M o0cy:xkaenue. Pa3paboTaHHas MeTOOUKa Pa3HOYPOBHEBOTO
00ydeHHsI TPOrpaMMHUPOBAHHIO B Kypce HHPOPMATHKHA OCHOBHOTO 00IIero oopaso-
BaHUs BKIIIOYAET CICIYIONINE KIFOUeBbIE KOMITOHEHTHI:
— MHTETPAllMOHHBIA (MHTETPaTUBHBIN) METONOJOTUYECKUN MOAXOM (CITYKUT
OCHOBOM JIJIsl peaJin3alii METOJIUKH );

— 11eJIeBOIl KOMITIOHEHT (TI03BOJISIET OCYUIECTBUTH IMOIIATOBYIO JETaTU3aIHI0
MPEIMETHBIX PE3yJAbTATOB, OMPEACIISIONIUX COAEPKaHUE OOYUCHUS U OXKH-
nTaeMble 00pa30BaTeNIbHBIC PE3YIbTAThI);
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— cofeprKaTeNbHbI KOMIIOHEHT (BKIIIOUaeT KaK HEM3MEHHBIC, TaK M U3MEHS-
OIINECS 3JIEMEHTBI COMCPKAHUSI B MHTETPALIUK, PEATH3yeMble B YPOUYHOM
Y BHEYPOUHOH JICSITEIBHOCTH);

— MIpOIIECCYaIbHBI KOMIIOHEHT (aKLIEHTUPYEeT BHUMAaHUEC Ha COBPEMCHHBIC
METO/Ibl, HHCTPYMEHTHI K (pOpMBbI 00ydeHHS, @ TAaK)Ke MHHOBALIMOHHBIE 00pa-
30BaTENbHBIC TEXHOJIOTHH);

— CHCTEMY OLICHKH 00pa30BaTeNIbHBIX PE3YIbTaTOB (B COOTBETCTBUH C OOHOB-
JeHHBIMHU TpeOoBaHmsIMH DenepalbHBIX TOCYIapCTBEHHBIX 00pa3oBaTelib-
HBIX CTaHJIapTOB OCHOBHOTO 0011ero oopazoBanusi) [10].

[lanee paccMOTpUM OCHOBHBIE KOMIIOHEHTHI METOJIMKH Pa3HOYPOBHEBOTO 00Y-

YEeHHUs1 IPOTPAMMHUPOBAHHIO YUAIIMXCS OCHOBHOTO O0IIEro oopa3oBaHusl.

Lenesoti komnoxernm HanpaBiieH Ha (OPMHUPOBAHHE MTPEAMETHBIX PE3YJIbTATOB,
a TaKk)Ke pa3BUTHE METAPEIMETHBIX KOMITETCHIIUH.

B 3aBucHMOCTH OT TOTO, KaK OpPraHU3alOHHO OyayT JOCTHUIaThecsi 0Opa3oBa-
TEJIbHBIC PE3YJNIBTaThI, IS TUATHOCTHYECKUX MEPOINPUATHI BHYTPEHHETO OICHUBA-
HUSI OHH JICTAJIM3UPYIOTCS M0-pa3HOMY. B McciieoBaHny MPeCTaBiIeHbl HECKOIBKO
ATANoB JCTATM3AMU MPEIMETHBIX PE3y/IbTaTOB B YaCTH M3YUCHHUS AJITOPUTMOB U
MPOTrPaMMHPOBAHHUS I 5—9 KJIACCOB OCHOBHOTO 00IIEro 00pa3oBaHMSI.

Cooeporcanue 06yyenuss IpOrpaMMHUPOBAHUIO HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus (opMHpyeTCs Ha OCHOBE TEMAaTHYECKHUX pa3/esioB, PEKOMEH/I0BaH-
HBIX TIPUMEPHBIMU ITPOTPaMMaMU UIs pa3HbIX YPOBHEH M3y4YeHUS WHPOPMATHKH.
[Tpu >TOM yUYHUTHIBAIOTCS KaK MpPEIMETHBIE, TAK M METalpeaMeTHbIe TpeOOBaHHS
K 00pa30BaTebHBIM pe3y/bTaTaM. [l TeMbl IPOrpaMMHUPOBAHUS BaXKHO BbIJICIHTh
JIOTIOJIHUTEJIbHBIC KPUTEPHH OTOOpa COJCPIKaHHS, KOTOPbIC, ONMUPAasCh HA HOpMa-
THBHBIC IOKYMEHTBI, YIOOHO IPEICTaBUTh B TAOIMYHOM GopMe /sl HAIJISTHOCTH
U cucTeMaTtu3anuu (Taom.).

Kputepumn ot6opa coaepxaHus Ans pa3HOypPOBHEBOro 00y4eHns NporpaMmMupoBaHuio

1. BoibupaeTcs n agantupyeTcs kak y4ebHbli maTtepuan ans kypca MHGOopPMaTUKK, a Tak Xe Kak MHCTPY-
MEHT [J151 OCBOEHMS COAEP>XXaHMS HEKOTOPbIX MPEAMETOB LLKOJIbHOM NPOrpamMMbl

2. BkntoyaeT ob6s3aTenbHble dfeMeHThl (415 6a30B0ro 1 yrny6/ieHHOro yPoBHE), NpeacTaBieHHbIe B BUOE
0TAeSIbHbIX TeM, a Takke AOMONHNTENbHbIE MOAYNN A KYPCOB MO BbIOOPY, BHEYPOUHOM paboThl 1 MPOEKT-
HOW 0eAaTeNnbHOCTH

3. Ob6a3aTenbHas YacTb Kypca NpeacTaBiieHa CaMoCTOATENIbHbIMU TEMaMM, ONUPAIOLLMECS HA HEKOTOPbIE
paszenbl kypca. OHa BBOAUTCS B OLHOM U3 TEMATUYECKUX Pa3aenoB U AOMOSHAETCS PaCLUMPEHHBIMY Ma-
Tepvanamu B 3aBUCMMOCTIN OT BPEMEHU, MPeAyCMOTPEHHOI0 y4ebHbIM NnaHoM, Afis 6a30BOro 1 yrnybneH-
HOrO YPOBHEW U3y4eHust

4. BapnaTnBHasi 4acTb BKJIOHAET KYpPChbl MO Bbl60py, 3aHATUSA OJ19 NOArOTOBKM K ONiuMnaaam, a tTakxe
BbIMOJIHEHME IPYNMNOBbLIX WU NHOMBUAYANbHbIX MPOEKTOB

5. Tembl N0 NporpaMMmMpoBaHnio NpeacTaBeHbl B dopmaTe TEOPETUHECKUX MOOYNEN, MPaKTUYEeCKNX 3aaa-
HWIA, NPOEKTHOW AeATEeNbHOCTM U MaTepranoB A1t NpoBeAeHNs BHYTPEHHEWN OLLeHKMN

6. TeopeTnyecknin n NpakTUiecknii MaTepuan NpeacTaBeH B BUAE TPex YPOBHEN (COrnacHO OTeYeCTBEH-
HOI MOZENN YPOBHEWN YCBOEHMS y4eOHOro matepuana):

«AnUnNeTaHT» (BOCNPUATUS,, OCMbICIIEHMS 1 3aNOMUHAHNS);

«MacTep» (NPUMEHEeHNEe 3HaHWI B CXOL4HbIX CUTYyauunsX);

«nNpodur» (MPUMEHEHME 3HAHWI B HOBOM CUTyauum, TpebyioLLel NPosiBNEHNSI TBOPYECKOMN
0EeATeNbHOCTN)

HcToyHmk: coctaBneHo B.A. MuwmHbiMm.
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Criteria of content selection for multilevel programming training

1. Selected and adapted as teaching material for a computer science course and as a tool for mastering
the content of some subjects of the school program

2. Includes compulsory elements (for basic and advanced levels) presented as separate topics, as well
as additional modules for elective courses, extracurricular work and project activities

3. The compulsory part of the course is represented by independent topics based on some sections
of the course. Itis introduced in one of the thematic sections and supplemented with extended materials
depending on the time provided by the curriculum for basic and advanced levels of study

4. The variable part includes elective courses, classes for preparation for Olympiads, as well as group
or individual projects

5. Programming topics are presented in the format of theoretical modules, practical assignments, project
activities and internal assessment materials

6. Theoretical and practical material is presented in the form of three levels (according to the domestic
model of levels of learning material assimilation):

“dilettante” (perception, comprehension and memorization);

“master” (application of knowledge in similar situations);

“pro” (application of knowledge in a new situation requiring the manifestation of creative activity)

Source: compiled by Vadim A. Mishin.

IIpoyeccyanvuviti KoMnoHenm METOAMKH OOyUYeHHsI TMPOrpaMMHUPOBAHUIO
BKJIFOYAEeT METOJIbI, CpeAcTBa U (hopMbl 00ydeHus. [Ipu nepexosie K nepcoHaIn3u-
POBaHHOMY OOYUYEHUIO MPEANOoIaraeTcs, 4To y4alluics He TOJIBKO BBIOMPAET CO-
JiepkaHue, HO ¥ Haubosee mpueMyeMble JIJIsl HEro MeTO/Ibl U CPeCTBa O0yUEHUSI.
B paMkax HHTerpalinOHHOTO ITO/IX0/1a aKIEHT JeJIAeTCs Ha aKTHBHBIC METOJIBI U CO-
BpEMEHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH, CIIOCOOCTBYIOIINE BOBJICYCHUIO 00Y-
YaloIIMXCs B POLIECC OCBOEHUS MaTrepHaia.

B3aumogeiictBre Mexay ydacTHHKaAMHU O0pa30BaTEIbHOTO Mpolecca OcCy-
IIECTBIISECTCA B IIUPPOBOIL cpelie, IIie MUPOKO MPUMEHSIOTCS HHTEPaKTUBHBIC TIPO-
rpaMMHbIE UHCTPYMEHTHl. OHU HCHONB3YIOTCS AJIsl BBIOJHEHHS MPAKTUYECKUX
3aJaHuid, aHaJIu3a KeWCOB, MOICIUPOBAHUS U TIPOCKTHOW NESITEIbHOCTH. AKTHB-
HBbIC METOJbI 00yUEHHUS MOTYT OBITh KJIACCU(HUITUPOBAHBI 110 THITY BEAYIICH Iesi-
TETBPHOCTH yUYaIIHXC:

— OUCKYCCUOHHble MemoObl (TIPOOJIEMHBIE JICKIIUH, IBPUCTHUECKUE Oecempl,

MTOVCKOBBIE AVCITYThI) HAIIPABJICHBI HA AKTUBHOE BOBJICUEHHE 00YyJAIOIINXCS
B 00CYXJIEHHE CIIO)KHBIX TEM M COBMECTHOE MPUHATHE PELIECHUI; MOTYT
MIPUMEHSIThCS KaK B KPaTKOCPOUYHBIX (popmarax (Harmpumep, [T-0ou, komana-
HbIE€ pElICHU 33/1a4), TaK U B paMKax IMOJHOIO ypoKa AJis CUCTEeMaTU3aluu
M3Yy4YE€HHOTO MaTepuara;

— ueposvie Memoobvl (KBECThI, CTOPUTEIUINHT) CIOCOOCTBYIOT MOJIEIINPOBAHHIO
peaNbHBIX CUTYyallUid, pa3BUBas yMEHHs pa0dOTaTh B KOJUICKTUBE W PEIIATh
HEeCTaHJapTHBIC 33]1a4u;

— petimunzogvle Memoosl (MO3TOBOM IITYPM, XaKaTOHBI, 3cTa(eThl) MOBbIIIA-
FOT MOTHBALIMIO 32 CUET AJIEMEHTa COPEBHOBAHMUS, YTO J€JIAeT MPOLECC U3Y-
YCHHSI POTPAMMHPOBAHMS OoJiee THHAMUIHBIM;

— mpeHnunzo8vle Memoovl (aHaIu3 KeHCoB, COLIMAIbHbIE TPEHUHIH) MTO3BOJIS-
10T yUYalIuMCsl He TOJBKO YCBAMBATh TEOPUIO, HO U IPUMEHSTH MOTyYEHHBIC
3HAHUS HA TIPAKTHKE.
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Ha ocHoOBe 3TuX METOA0B MOXHO BBIJIEIUTHh HECKOJIBKO KIIHOUEBBIX 00pa3oBa-
TEJBHBIX TEXHOJIOTUI: cetimughurayus, Ketic-memoo, npoekmuas mextonoaus. I ei-
MU(DUKAHAS 0COOSHHO aKTyaj bHa MPU U3YYCHUH CIIOKHBIX TeM HH()OPMATHKH, TAK
KaK CIIOCOOCTBYET MOBBIIICHUIO MOTUBAIIMH U BOBJICUEHHOCTH yuanuxcs. Crneayer
OTMETHUTh, YTO TEPMHH «TeHMUPUKAIUSD) YACTO BOCIIPUHUMAETCS KaK UCTIOIH30Ba-
HUE HAa YpOKaX HMHTEPAKTHBHBIX MHCTPYMEHTOB (KapTOYEK, JI0COK, JEKOpaluil),
TOTJIa KaK B JEHCTBUTEILHOCTH OH IMOJIpa3yMeBaeT BHEIPEHHE UTPOBBIX MEXAHUK
B 00pa3oBaTeNbHbIN Mpoliecc. MccnemoBanus mokasanu, 4To reiMuguKanus cro-
cOOCTBYET HE TOJIHKO MOBBIIIEHUIO UHTEpEca K MPeAMETY, HO U Oojiee rryOoKoMy
ycBO€HUIO MaTeprana. OCHOBHBIMU €€ KOMIOHEHTAaMU SIBJISIOTCS:

— nepconanuzayus (BO3MOXHOCTh HACTPOMKHU MpoduIist ydamierocs);

— KomMmyHukayus (3IEMEHTbl COPEBHOBAHUS, OTCIIEKUBAHUE MTporpecca);

— cucmema noowperuil (T0CTUKESHUS, HATPabl, YDOBHH);

— ¢643b ¢ peanbHbiMu 3a0auamu (IPUMEHEHHE UTPOBBIX MEXaHUK BHE BHPTY-

aJIBLHOTO MPOCTPAHCTBA).

Bo MHOrHX cTpaHax UrpoBbl€ TEXHOJOTHH YCIEITHO UHTETPUPYIOTCS B 00pa-
30BareNbHbIN mponecc. Hanpumep, miardopmsl DragonBox Algebra ncrons3yroT-
cs1 st u3yuenus anreopsl, Civilization — reorpaduu, a Trace Effects — anTuiicko-
ro sseika [11]. MccnemoBaHusi MOKa3bIBAIOT, YTO TOAOOHBIE HHCTPYMEHTHI
MO3BOJISIFOT yYaIIUMCS OCBAaMBATh MaTepHall B pa3bl OBICTPEE 10 CPABHEHUIO C TPa-
JTUIMOHHBIMU MeTonamu [12—14].

OnHuM u3 Haubosee MOMYJIAPHBIX HHCTPYMEHTOB reiiMu(uKauu B 00pa3oBa-
uuu sBisietcess Minecraft Education Edition’. B oTindue oT cTaHIApTHON BEpCUH
UTPbI, 3TOT BapUaHT aJalNTHPOBaH AJI Y4EOHBIX LieJiel: OH MOAAEpPKHUBAET IpPO-
IrPaMMHUPOBAaHUE C TIOMOIIBIO S3BIKOB BBICOKOTO YPOBHSI M BU3YaJIbHBIX CpEll, U4TO
JIeJaeT ero MoJIE3HBIM MHCTPYMEHTOM HE TOJBKO JUIsl M3yY€HHUs MPOrpaMMHUpOBa-
HUS, HO W JJIi OCBOCHUS JAPYTUX JUCHMIUIMH. B MeXIyHapoaHON MpaKkTHUKe
Minecraft ucnonssyercst B 6onee yem Toicsue mkon CIIIA u BkiitoyeH B yueOHbIe
MpOrpaMMBbI psijia EBPONEHCKHUX CTpaH.

B Poccuu Minecraft Education Edition ioka He TOTY4YWII IIAPOKOTO PACIIPO-
CTpaHEHHUs. DTO CBA3AHO C PAIOM (AKTOPOB: CIOKHOCTHIO TOTYUYEHUS JTUIICH3UH,
OTCYTCTBHEM JOCTATOYHOTO YHUCJIA OOYYarOIIMX MaTepUajoB HAa PYCCKOM S3bIKE,
a TaKkKe KOHCEPBATHBHBIMU B3TJIA/IaMHU Ha BHEJIPEHUE UTPOBBIX TEXHOJOTUN B 00-
pazoBarenbHbIN nporecc. OIHAKO UCCIEA0BaHUS TOKA3bIBAIOT, YTO UCIIOIb30BAHUE
Minecraft B 00yueHnn crnocoOCTBYeT Pa3BUTHIO KPUTHUYECKOTO MBIIIUICHHSI, HABBIKOB
KOMaH/IHOM paboThl M aHAJTUTUYECKOTO MOJX0/a K pemeHuto 3a1a4 [16]. CymecTBy-
10T MyOJIMKAIIMKU, B KOTOPBIX MPECTABICHBI MOJIOKUTEIbHBIE PE3YNIbTaThl UCTIONb30-
BaHUS [IPOrPaAMMBI JUIS JICTEH ¢ OrpaHUYECHHBIMH BO3MOKHOCTSIMH 37I0POBBSI*.

[lepeunciieHHbI€ BbIIIE HEMHOTOYHCIEHHBIE TPUMEPHI [TOKA3bIBAIOT, YTO BHE-
PEeHME UTPOBBIX TEXHOJIOTUI U aKTUBHBIX METO/IOB 00yUEHHsI B KypC ITPOrpaMMHPO-
BaHUI TIO3BOJISIET HE TOJILKO CJIENIaTh MPOLIECC U3yUueHHst Ooliee YBIeKAaTEIbHBIM, HO

3 Minecraft Education. URL: https://education.minecraft.net/ru-ru/discover/impact (accessed:

20.03.2025).

4 OmWIaliH-Urpbl MOTYT MOMOTaTh AyTHYHBIM JICTSIM Pa3sBHBATh COLHMAJbHBIE HABBIKK // Autism
Journal. URL:  https://autismjournal.help/articles/onlayn-igry-mogut-pomogat-autichnym-detyam-
razvivat-sotsialnye-navyki (nara oopamenus: 21.03.2025).

274 TEACHING COMPUTER SCIENCE



Camviikuna H.H., Muwun B.A. Bectauk PY/TH. Cepus: Mndopmarusarus odpasosanus. 2025. T. 22. Ne 3. C. 268-287

Y TIOBBICUTH PE3YJBTaTUBHOCTh YCBOCHMSI MaTepHalia, pa3BUBas y y4aluXcs Kak
MpeIMETHbIE, TaK U METAlpEeIMETHbIE HaBBIKU.

Oyenounvlii KOMNOHEHM MeMOOUKU PA3HOYPOBHEB020 0DVUEHUsI NPO2PaAMMU-
posanuto. CucTema OIIeHKH 00pa30BaTENbHBIX JOCTHKEHUH — Ba)KHAasi COCTABIISIO-
11asi METOAMKHU Pa3HOYPOBHEBOTO O0YUYECHUSI IPOTPAMMHUPOBAHUIO B PAMKaX IIKOJIb-
HOTO Kypca uH(popmaTuku. s ycmemrHoro oOydeHus: HeoOXonuma cuctema
OIICHUBAaHUs, KOTOPAsl YUUTHIBAET TEKYLIUA MPOrpecc yyaluuxcsi OTHOCUTEIbHO
CBOHMX K€ MPEKHUX PE3yabTaTOB, UX TOCTHKECHUS U PA3BUTHE YHUBEPCAIbHBIX
KOMIIETeHIIUN. B 3aBUCHUMOCTU OT ypOBHS OCBOEHHMSI MaTepualia UCIOJIb3yIOTCs
TPU Pa3HOBUAHOCTH OIEHUBAHUS: (POPMUPYIOIIEE, KOHCTATHPYIOIIEE U YHUBEP-
CaJbHOE.

Dopmupyroujee oyernusanue HATPABICHO HAa MOCTOSHHYIO OOpaTHYIO CBS3b
MEXKJy YYUTEIEM U YYEHHUKOM, YTO IMO3BOJSET KOPPEKTHUPOBATH YUCOHBIN MPO-
necc [17].

Koncmamupyrowee oyenusanue ncnonp3yercst 111 UTOTOBOM MPOBEPKH 3Ha-
HHUI U HABBIKOB.

Yuueepcanvnoe oyenusanue BBIXOIUT 3a paMKU IPEIMETHOTO 110/1X0/1a, Pa3BU-
Basi METANPEIMETHbBIC KOMITETCHIIUHN:

— METaIpeJIMETHbIC MPOEKTHl — CO3JaHUE MEXKIUCIUTUIMHAPHBIX PEIICHHH,

HanpuUMep MPUIOKESHUN I PEeIIeHUs 3a1a4 110 (hU3HKE,

— OlIEHKa KOMaH/JHOUM paboThl — MPOEKTHAs IEATEIHLHOCTD B TPYIINAX pa3BUBa-

€T KOMMYHUKAIIUIO U COTPYIHUYECTBO;

— KPUTHYECKOE MBIIIICHUE U CAMOOIIEHKA — aHAJIU3 CBOMX PEIICHUN U MOUCK

MyTeH UX yIy4dlIeHHUs.

COanancupoBaHHas CUCTeMa OIICHHBAHMSI, BKIIFOYAIOIIAsl BCE BUbI OLICHHBA-
HUS1, TIO3BOJISIET KOMIUIEKCHO OI[CHUBATDH YCIIEXH YYalllUuXCs, CTUMYJIUPYS pa3BUTHE
KaK [PEeIMETHBIX, TaK U METANPEIMETHBIX HABBIKOB. DTO (POpMUPYET MPOYHYIO OC-
HOBY AJIs1 OyAyuiero npouibHOro 00yueHus: B CTapIINX Kiaccax.

B 3aBucuMOCTH OT ypOBHS H3yueHUs MpeamMeTa (6a30Bbli WM YIITyOIEeHHBIH)
METOIbl OLIEHUBAHUS BapbupytoTcs. Hanpumep, Ha 6az060m yposHe NUCTIONB3YIOTCS
TECThl HA 3HAHUE CHMHTAKCHCA, MUHHU-TIPOCKTHI U MOIIATOBHIE 33JaHUS, a HA Vely-
O1enHOM — KOJI-PEBbIO, CIIOKHBIE TIPOEKTHI U MCcleoBaTeNnbekue 3aaaun. Koncra-
TUpYIOIIee OIlCHNBaHKE Ha 0a30BOM YpOBHE BKIIOYAaeT KOHTPOJIbHBIE padOThI, a Ha
yIIIyOJIE€HHOM — MPOEKTHBIC U OMUMITHA/IHBIC 33IaHHUs. YHUBEPCAIBLHOE OIEHUBA-
HUEe Ha 0a30BOM YpOBHE MPEANOIaraeT MeTanpeIMeTHbIC 3a/1a4H, a Ha YITyOJleH-
HOM — KpOCC-IIPEIMETHBIE IPOEKThI U OLICHKY KOMaHHON paOOoTHI.

CBsi3u MEXJy ONUCAHHBIMU KOMIIOHEHTAMH METOJAMKH Pa3HOYPOBHEBOTO
00y4YeHHs MPOTpaMMHUPOBAHUIO OTa0paKEHBI Ha puC. 1.

OnucanHble KOMIOHEHTHI (puc. 1) 00pa3yloT HEIOCTHYIO CUCTEMY Pa3HOYpPOB-
HEBOTO 00y4YEeHHS MPOTrPaMMHUPOBAHHUIO, 0OeCTIeunBast €€ THOKOCTh U aallTHBHOCTh
K pa3lu4yHbIM 00pa3oBaTesbHBIM 3alpocaM. JTO, B CBOIO OuY€pe/b, OTKPHIBACT
BO3MOKHOCTH JJIS MIEpCOHAIM3aK yueOHOTO mpoliecca, BKiItouas pa3paboTKy
WHIUBUYaTbHBIX 00pa30BaTEeIbHBIX TPACKTOPHI B 00J1aCTH 00yUEeHUS TPOTPaAM-
MUPOBAHHUIO.
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Ha HauanbHOM 3Tamne MpoeKTUPOBAHUS TPACKTOPUN pa3HOYpOBHEBOIO o0yde-
HUS IPOrPaMMHPOBAHUIO B paMKax Kypca HH(POPMATUKK U UX UHTETPALUU B yueo-
HOM IIJJaHEe 00pa30BaTe]bHOM OpPraHU3alMM YUUTHIBAIOTCS BO3MOMKHBIE MOJXOIbI
K U3yUYEHHIO pa3ziena « AJIrOpUTMBI M IPOrpaMMHUPOBAHUEY.

<

Puc. 1. CTpykTypa 1 COCTaB METOAMKM PA3HOYPOBHEBOIO 0GYYEHMS MPOrpaMMUPOBaHMIO
B Kypce MHbOPMaTUKM OCHOBHOIO 06Lero o6pasosaHmst

HcToyHumk: co3paHo B.A. MUWHBIM.
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}\

Figure 1. Structure and composition of the methodology of multilevel programming training in the course
of computer science of basic general education

Source: created by Vadim A. Mishin.

OBYYEHHME NTHO®OPMATHKE 277



Samylkina N.N., Mishin V.A. RUDN Journal of Informatization in Education. 2025;22(3):268-287

Kypc nndopmarnku B paMkax 0CHOBHOW 00pa30BaTeIbHOM IPOTrPaMMBI MPE/I-
YCMOTpEH ISl 00513aTeTbHOTO U3yUYeHHs B 7—9 Kilaccax W MpeJyiaraeT JBa YpOBHS
OCBOCHUS — 0a30BbIN 1 yrimyOneHHbI’. CTpyKTypa Kypca U IMOCIIeI0BaTeIbHOCTD
TEM COIVIACOBAHBI JIs1 00OUX YPOBHEH, UTO 00eCIeunBaeT MPeeMCTBEHHOCTh 00y-
yeHus. Ha yriyOraeHHOM ypOBHE IONOJIHUTENbHBIN 4ac, BbIIEIECHHBIH U3 BapHa-
TUBHOW 9acTW y4eOHOTO TUTaHa, MMO3BOJISIET 00JIee eTabHO MPOpadaTsiBaTh MaTe-
puag 3a CUeT YBEIMYEHHs 4YHCla TMPAKTHUECKUX 3aJaHuil. DTO CroCOOCTBYET
JOCTH)KEHUIO (DYHKIIMOHAIBHOTO YPOBHSI BJIaJIEHUS] 3HAHUSMU M HaBbIKAMH, B TO
BpeMsi Kak 0a30BBI YPOBEHb HampaBlieH Ha (popMUpOBaHHE OOIIUX MpeCTaBIIe-
Huii. Coiepkanue Kypca 0CTaeTCsl CXOKUM JJIsi 000UX YPOBHEH, OJTHAKO HA yIITyO-
JIEHHOM aKIIEHT Ha MPAKTUYECKYIO JAESITEIbHOCTh 3HAUUTENBHO ycuinBaercs [18].
JIONOJIHUTENbHBIE Yachl, IPELyCMOTPEHHbIE BApUaTUBHOMN YacThIO Y4€OHOTO IIaHa,
JA0T BO3MOXKHOCTb PeaIn3alMy MPOEKTHOM JesTeIbHOCTH, OATOTOBKU K OJHMM-
MTUa/1aM ¥ BBITIOIHEHUSI CIIOKHBIX 3a/IaHUH.

OCHOBHOE OTJINYME 3aKIIOYAETCS B TOM, UTO yIITyOJI€HHBIN YPOBEHb pacIIUpsi-
eT 1 yIi1yOs1sieT 6a30Bble 3HAHUSL, PEIOCTABIIASA OOJIbIIIe BO3MOXKHOCTEH IS pa3BU-
THUS IPOEKTHBIX M UCCIIEA0BATEIbCKIX HABBIKOB.

JlomomHUTETbHBIE BOBMOKHOCTH BapHATUBHON YaCTH — KYPCHI TI0 BBIOODY, Op-
raHW30BaHHbIE B (pOpMaTe HAyYHBIX KIIyOOB, MPEACTABISIONINE OCOOBIH HHTEpEC.
VYuyamuecs MOTyT BBIOMpaTh OJHO WIIM JBa HAIpaBieHUs, (GOPMUPYsS WHAUBUIY-
aJIbHYI0 TPaeKTOpHI0 o0ydeHus. B TeueHue rona nmpeaycMOTpEHbl TOUKH M1E€PEBbI-
0opa, 4TO MO3BOJSET THOKO aJanTUPOBATh 0O0yUEHHE 10 HHTEPECHl U CITIOCOOHO-
CTH yYEHHKOB.

BapuaruBHast yacTh npeoCcTaBiseT UPOKUE BOSMOXKHOCTHU AJisi (POPMHUPOBA-
HUS PA3IMYHBIX 00pa30BaTeIbHBIX TPACKTOPUI C yUE€TOM IMPEEMCTBEHHOCTH, CIO-
co0OB OpraHM3aliy U KOHEUHBIX Lenen (puc. 2).

OcHOBHBIE KypChl BAPHATUBHON YaCTH C BO3MOXKHOCTBIO OpraHU3alliu pa3Ho-
YPOBHEBOTO 00y4YeHHUsI BKIIIOUAIOT CIeIyIole YpOBHH (puc. 3):

— /1 (ypoBeHb AMJIETAHT) — BOCHPUATHE, OCMBICICHHE U 3allOMUHAHUE Mare-

puana;

— M (ypoBeHb MacTep) — IPUMEHEHUE 3HAHUI B 3HAKOMBIX CUTYallUsX;

— II (ypoBeHb npodu) — npuMeHEeHNE 3HAHUI B HOBBIX CHUTYalHsIX, TPeOyIo-

IIUX TBOPYECKOTO MOAXOAA.

5 Pabouast mporpamma yuebHoro mpeamera «HMubopMarnka», 6a3oBslii ypoBeHb (st 7-9 Kiac-
COB 00pa3oBaTebHBIX OpraHM3alMii); oJ00peHa penieHHeM (eaepantbHOro y4eOHO-METOHMICCKOTrO
00beIMHEHUSI 110 001IeMy 00pa3oBaHHIO, TIpoToKoI oT 27.09.2021 Ne 3/21. URL: https://fgosreestr.ru/
uploads/files/dcca994c21165f0d49d4baf4a7e008c0.pdf?ysclid=Irngryssgv793769966 (mara oOpare-
Hus 29.01.2025). Pabovas nporpamma yueOHOro npeamera «MHbopmarukay, yriyOJeHHBIH YPOBCHb
(w1 7-9 kiaccoB oOpa30BaTeNIbHBIX OpraHu3aLuil); ogoOpeHa peuieHueM GeaepaabHOro yueOHo-Me-
TOAMYECKOTO 00BEIUHEHUS 10 00IIeMy 00pa3oBaHuI0, MPOToKo oT 29.04.2022 Ne 2/22. URL: https://
shkolaSpytyax-r86.gosweb.gosuslugi.ru/netcat_files/30/69/INFORMATIKA uglublennyy uroven_
Realizatsiya_trebovaniy FGOS_OOO.pdf (nata oopamienus 29.01.2025).
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UHdopmatuka. 00O0. basosbili ypoBeHb

L 3

BapuaTuBHas yacTb yue6HOro nnaHa opraHusauum

o o e

UHdopmaTuKa. UndopmaTuka.
5 Kknacc. Lo UHdpopmaTtmKa. 6 Knacc. 7-9 knacc.
basoBbIii ypoBeHb basosbili yposeHb 1 Yyac B Hegento | basosebiit yposeHb
1 uvac B Hegento 1(2) uaca B Hegento
| | |
Anroputmbl
M NporpaMmmupoBaHue:
Anroputmsl HedopMasibHble U popmanbHble Anroputmbl
W NporpammupoBaHue: VCMONHUTENN; Y nporpammupoBsaHue:
paspaboTka nnaHa yuebHble McnoAHUTeNM BbINOJHEHWE TUMOBbIX
AevicTeuin; KaK npumepbl GopmanbHbIX 3ajay, nsyuenme
Tabnnuras popma UCMNONHWUTENENR, UX HasHadYeHKe, 6a308bix anropuTmos
3anucu naaHa cpeaa, pexum paboTbl, (Hanpumep, BeTBeHNS,
[AeNCTBniA; cUCcTeMa KOMaHz; umKnbl), pabota
anropuTmMmyeckune ynpasneHve C MPOCTbIMK AaHHBIMW
3ajauum VUCMOIHUTENSIMW C MOMOLLLbIO 1 peannsauna
KOMaHz, 1 Ux HECNOXKHbIX NPOrpamm
nocnef0BaTeNbHOCTEN; Ha 0|HOM U3 A3bIKOB
4TO TaKoe aNropuTM, pasnyHble nporpaMmmpoBaHns

dbopMbl 3anmcK anropuTMos;
NPUMEpPbI IMHENHbIX aNTOPUTMOB,

aNrOPUTMOB C BETB/IEHUAMM
1 NOBTOPEHUAMMU;
cocTaB/ieHVe anropuTmMos
AN19 yNpaBieHUs UCNOAHUTENAMMN
YepTerKHUK, Bogonein v ap.

h A

Kpyxku €

> ,Cl,ononereanaﬂ AKTUBHOCTb <

4

-

n POEKTHaA AeATE/NIbHOCTb

v

Onvmnuagbl <

» Kypcbi no Bbi6opy (HayuHbie Kny6bi)

Puc. 2. CoctaB 06513aTe/1IbHO 1 BApUATUBHOM YacTen y4eOHOro niaHa npu ndyyeHum
npPoOrpaMMmMpoBaHns Ha 6a30BOM YPOBHE
UcTo4Humk: co3paHo B.A. MyLIVHBIM.

OBYUEHHE NUHOOPMATUKE

279



Samylkina N.N., Mishin V.A. RUDN Journal of Informatization in Education. 2025;22(3):268-287

Informatics. Basic level of general secondary education (GSE)

v

Variable part of the organization’s curriculum plan

/\

Informatics.
Grade 5. L _» Informatics. Grade 6.
Basic level, 1 hour Basic level, 1 hour per week
per week

Informatics.
Grades 7-9.

! !

Algorithms and Programming:
the concept of a performer
(executor), informal and formal

Algorithms performers;
and Programming: educational performers
developing

as examples of formal performers:
their purpose, environment,
operating mode, and command
system;
controlling performers using
commands and sequences
of commands;
what an algorithm is;
different forms of representing
algorithms;
examples of linear algorithms;
algorithms with branching,
and loops;
creating algorithms to control
performers such as Drawer,
Waterman, and others

and action plan;
tabular from
of action plan

representation;

algorithmic tasks

= = ]

Basic level, 1(2) hours
per week

!

B

Algorithms
and Programming:
solving standard tasks,
studying basic
algorithms (such as
branching and loors),
working with simple
data, and implementing
basic programs in one
of the programming
languages

» Clubs

Extracurricular activity

Project-based activity

—————doo

v

Olympiads

» Elective courses (science clubs)

Figure 2. Composition of compulsory and variable parts of the curriculum when studying programming
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5 knacc

inecraft ED
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L TR

ooy,

- ! o g
o e e s i D oo
i L i ! o ‘ *
CMUCKH + UTPOBEIE MEXEHNKI (MEHI, 04KM, n:““* Kidskills NEPEMEHHBIE; DYHKUWN; :u“e Simpueay
KUSHN, TPEBNTIURR U TR CRUCKRn
6 Knacc

Minecraft EDU (Python

fire anr R it ." .'.
PaTOp; UKNL; NEp oo Corona SDK
(MobunbHbie
NPUNOKEHWA)

CTPOKMK; CMCKM; QyHKLMN

7 Knacc

JInuei akagemum
Anpekca (1-1 rog)

NMHENHLIE BNTOPUTMEL NMKERHEIE aNTOPUTMEL
YCNORHBIIH ONEPETOP; UNKNKL #
NEpEMEHHBIE; CTROKH; A LMKABE; NEDEMEHHEIE
CMCKU; QYHKLUMK CTPOKH; MACCHER
BEKTOpSI; BYHKUWN
Jnuei akagemum
CnopT. npor. Anpekca (2-i rog)
EPETOP; LKL NEp:
CTPOKM; CIMGKM; ByHKLAM; =
&NropUTMB ¥ CTPYKTYPE DAHHEIX; 4
00n; 6ubnnorexn PyGame
E Samsung IT

WHEIE EArOPHTMEI; it onep UK
P ; CTROKM; TOpH;
CTPYXTYPEI; OON; CTPYKTYPEI BEHHBIX W ANrOPHTMEL

Puc. 3. ®opmurpoBaHmne nepcoHasbHbIx 06pa30BaTebHLIX TPAEKTOPUIA MPU Pa3HOYPOBHEBOM 00Y4EHUN
nporpaMmM1pPOBaHIO B Kypce NHGOPMaTUKn

HctoyHumk: co3paHo B.A. MULWIMHBIM.
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STEM

5th grade

Corona SDK
{mobile

applications)

linear algarithms; conditional
lists: functions

Tth grade

Yandex Academy
Lyceum (2st year)

Samsung IT

4 PyGame

linear algorithms; conditional
operator; loops; variables; strings; #
lists; functions; algorithms and "
data structures; O0OP (Object- 2
Oriented Programming); libraries PyQT

i Chatbots
=

linear algorithms; conditional operatar; loops; variables:
strings vectors; tunc 0P (Object-
Oriented Programming); data structures and algosithrms

Figure 3. Formation of personal educational trajectories in multilevel teaching of programming
in computer science course

Source: created by Vadim A. Mishin.
TEACHING COMPUTER SCIENCE

282



Camviikuna H.H., Muwun B.A. Bectauk PY/TH. Cepus: Mndopmarusarus odpasosanus. 2025. T. 22. Ne 3. C. 268-287

Anpobayus. Pa3paboTka METOJUKN Pa3HOYPOBHEBOTO OOyUEHHUs MPOrpaMMU-
poBanuto Havanack B 2020 1. Ha 6a3e MOCKOBCKOM MEXITyHAPOTHOM IITKOJIBI, a 3a-
TeM TpoAoukmIachk B mkoje Ne 1530 Mocksel. M3HauansHO mpobiema 3akiitoda-
Jach B TOM, 4TO Ha ypokaxX MH(GOPMATUKH OIHOTO YPOBHS M3yUEHUS HAXOAMIUCH
y4alecs ¢ pa3IndyHoON MOArOTOBKOM 1Mo MareMaTke u nHpopmaruke. J{ms pere-
HUS 9TOM MPoOIeMbl ObLTH pa3paboTaHbl MPAKTHYECKUE 3a/JaHuUs, aJalTHPOBAHHBIC
MO/l pa3JInyHble YPOBHU YCBOEHHUs Marepuaja Mo mporpaMmmupoBanuio. Kaxabrit
yUaIIUHCs MOT CaMOCTOSITENILHO BEIOMPATh YPOBEHb CIIOXKHOCTH 331aHUH, YTO MO-
3BOJISJTIO €MY JIBUraThCsl B KOM(OpTHOM Temie. 3aJaHust [0 MpOrpaMMHUPOBAHUIO
opopmismucy B LMS cucreme Stepik, koTopasi mpegoctasisijia BO3MOXXHOCTb T10-
Jy4eHHUs] MTHOBEHHOW 00paTHOM CBA3H, YTO CrocoOcTBOBAO Oosee 3PpPeKTUBHO-
My YCBOEHMIO MarepHaia.

B 2021-2024 rr. metonuka Oblja paclidpeHa W aJanTHUpOBaHA ISl KypCOB
1Q007, rne akTUBHO pa3pabaThIBAIUCh Pa3HOYPOBHEBbIE MaTepHallbl IO IPOrpam-
mupoBanuto B cpeae Minecraft EDU. Kaxnoe 3aHsiTue NmpoXoAawyio B UTPOBOM
MHpE, KOTOpbIA ObUI OTpaHUYEH OMNPEIENIEHHBIMU YCIOBHUSMU: JUIsl IEpexo/ia Ha
CJIEYIOINN YPOBEHb UJIU B OTKPBITHIN MU ydalieMycsi He0OX0AMMO ObLIO BBIMOJ-
HUTh 3aJJaHHOE KOJIMYECTBO 3ajaHuii. M3HavannbHO 3amaHus ObUIM JIMHCHHBIMU,
MIPEJICTaBIIsUIA COOOM Mociae1oBaTeIbHO HYIIKE JIPYT 3a JIpyrom jokauuu. Urpo-
BOM MEPCOHAX IMOMENIAJICS B ONPEIEIEHHOE MECTO C KOHKPETHBIM 3a/IaHHEM, I10-
CJI€ €ro BBINOJIHEHUSI OTKPBIBAJICS CIEAYIOMIMI ypoBeHb. OqHAKO B JajIbHEUIIEM
CTPYKTypa UTPOBBIX MUPOB ObLIa yCOBEPIICHCTBOBAHA: 3a/IaHHSI CTAIU HEJIMHEHHBI-
MH, 1 y4aluecs NOTy4YHUiIi BO3MOKHOCTh BEIOMPATh, KAKOE 33/1aHUE BBITTOIHSATh. JTO
M03BOJIWJIO YUYUTHIBATh WHIUBUIYaJIbHbIE MPEANOYTEHUS U YPOBEHb MOATOTOBKH
Ka)KI0ro yueHHKa. B pamkax 3Toro HampaBieHHs Takke ObUTH OpraHU30BaHBI Mep-
BbIE OJIMMIMMA/IBI MO mporpammupoBannio B Minecraft EDU, uTo crano BakHBIM
3TAroM B anpoOaIvyu METOIUKH.

JlaneHeiimas pazpaboTka 1 anpodarus METOIUKN pa3HOyPOBHEBOTO O0YUYEHUS
IPOrpaMMHPOBAHUIO MPOJOIDKMIIACE B MeXayHapoaHou mkoiae HTA. 3necs Obut
pa3paboTaH Oojee JeTaTu3UPOBAHHBIN Kypc MO MPOrpaMMHUPOBAHUIO, B KOTOPOM
MPAKTUYECKUI U TEOPETUUYECKUI MaTepual ObLI pa3/ielieH Ha TPU YPOBHS YCBOE-
HUS COITIAaCHO TAKCOHOMUU, IIPUHATON B POCCUNCKOM ILIKOJIE.

1. Bocnipusitue, moHMMaHue ¥ 3alIOMUHAHNE HHPOPMALUHU — 0a30BBIN yPOBEHB,
HarpaBJICHHBI HA OCBOCHUE (PyH/IAMEHTAJIBHBIX 3HAHUH.

2. Ucrionb3oBaHue MproOpPETEHHBIX 3HAHUI B @HAIOTUYHBIX CUTYalUsAX T10 3a-
JaHHOMY 00pas3Ily — ypOBEHb, IPEANoIaratonfi NpuMeHeHHe 3HaHUuH B CTaHIapT-
HBIX YCIIOBUSIX.

3. [IpumeHeHne 3HaHUN B HECTAHIAPTHBIX YCIOBUSIX, TPEOYIOLIUX TBOPYECKO-
r0 IOJX0/1a — MPOJBUHYTHIN YPOBEHb, OPUEHTUPOBAHHBIN HA PA3BUTUE KPEATUBHO-
TO MBIIIJIEHUS M PEIIeHUE HeCTaHJAPTHBIX 3a1a4 [19].

AHaJIOTUYHBIN Kypc, HO C eme OOJbINeH aeranu3aiuei, Obul paspaboTraH
B 20242025 rT. ns MexxyHapoaHoi mikonbl Tisa B Hunepnangax. DToT Kype yuu-
ThIBaJI HE TOJIBKO Pa3HOYPOBHEBBIH MOAXO/I, HO U KYJIBTYPHBIE 0COOEHHOCTH yUallluX-
Csl, UTO TIO3BOJIMJIO aIalITUPOBATh METOAMKY ISl MEXAYHAPOIHON ayUTOPHUU.
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AnpoOarusi METOIMKH pa3HOYPOBHEBOTO 00YUYECHHUSI IPOTPAMMHUPOBAHHIO TTPO-
[IJIJa HECKOJIBKO 3TalloB, HAUMHASI C JIOKAJIBHBIX HKCIIEPUMEHTOB B MOCKOBCKHX
IIKOJIaX M 3aKaHYMBasi BHEAPEHHEM B MEXyHAapOIHBIE 00pa30BaATEIbHBIC YUPEK-
nenus. KaxIplid dTam conmpoBOXKIAIICS YCOBEPIICHCTBOBAHUEM METOMKH, YTO TO-
3BOJIWJIO CO37aTh THOKYI0 U 3(p(PeKTuBHYI0 cucTeMy OOyueHHsI, YUUTHIBAIOIIYIO
WHIUBUIYaTbHBIE OCOOCHHOCTH | MOTpeOHOCTH yuanmuxcs [20].

3akmouenune. Takum 00pa3oM, pe3ylIbTaThl HCCICTOBAHUS MOKA3aIH, YTO Pa3-
paboTaHHas METOMKA Pa3HOYPOBHEBOIO OOy4EHHUS IMPOrpaMMHUpPOBaHHIO d(dek-
TUBHO CIIOCOOCTBYET IMEPCOHAIM3AIMN 00pa30BaTEIBHOTO IPOIECCa, Pa3BUTHUIO
UQPPOBBIX KOMITETEHIIUH, AITOPUTMHUECKOTO MBITIIICHHS ¥ TBOPYECKOTO TTOIXO0/1a
y IIKOJIBHUKOB. [IpeyioskeHHbII cOCTaB U CTPYKTypa METOIUKU Pa3HOYPOBHEBOTO
00y4eHus! TIPOTPaMMHUPOBAHHIO B OCHOBHOM 00IIIeM 00pa30BaHUU C WUCIOIH30Ba-
HUEM BO3MOXKHOCTEH IU(PPOBBIX PECYpPCOB ¢ MHTEIUICKTYaJIbHON COCTABJISIOIICH
U C yY4ETOM BO3MO)KHOCTEW BHEYPOUHOU JEATEIbHOCTH (HAyYHBIX KIIyOOB) MO3BO-
JSIOT pealin30BaTh MEPCOHATBHBIC TPAEKTOPUH 00yUSHHSI OCHOBAM IPOTPaMMHUPO-
BaHus. ONMUCaHHBIC B UCCIIEOBAHUN METOJUYECKUE BOZMOKHOCTH ITU(PPOBBIX pe-
CYpPCOB C HWHTEIUICKTYaJbHOW COCTABIISIONICH B BUJIE KOMIIOHEHTOB HH(POBOM
00pa3oBarenbHOM Cpebl, TAKHE KaK BOBMOXXHOCTH aAallTal[iH COEPKaHUsI (TTo1a-
roBo€ OOBSICHEHUE CIIOKHBIX KOHLEMIMI MPOrpaMMHUPOBAHUS, TOJIy4YE€HHUE MTHO-
BEHHBIX OTBETOB Ha BOIPOCHI, NMEPCOHAIBHBIC PEKOMEHIAIUH 110 ONTHMH3ALUN
KOZIOB, BH3yaJIU3allysl MPOIIECCca WITH pe3yibTara paboThl Kola, 00eCeuynBaroT pea-
JU3ALMIO0 Pa3HOYPOBHEBOI0 00YUYEeHHUs IPOrPaMMHUPOBAHHUIO B Kypce HH(DOPMAaTUKU
OCHOBHOTO 00IIIeT0 0Opa3oBaHUsI.

Meroayka pa3HOYpOBHEBOTO OOyUYEHHs MPOTPAMMHPOBAHUIO COOTBETCTBYET
COBPEMEHHBIM TPEOOBaHUAM 00pa30BATEIBHBIX CTAHIAPTOB U MOXKET OBbITh yCIell-
HO BHE/IPEHA B IPAKTUKY IIKOJ Kak B Poccum, Tak 1 3a pyOexoMm.
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AnHoraums. [locmanoska npobnemul. 3aaada MPOrHO3UPOBAHMS YCIIEIIHOCTH 00yUYeHUs
CTYHACHTOB SIBIISICTCSI OJHOW M3 CaMBIX pa3padaThiBacMBIX B yueOHOW aHamuTHke. [Ipm sTom
OIBIT B 00JIACTH MEJArornuecKoro qu3aifHa SIIeKTPOHHBIX 00YYaOIINX KYPCOB, BRICTYTIAFOIIUX
OCHOBHBIM MCTOYHHMKOM JIaHHBIX IIU(PPOBOTO ciiefa 00y4aromuXcs, Ype3BblUaifHO OrpaHHyeH.
AKTyalIbHOCTH B 3THUX YCJIOBHSIX MPHOOpETaeT IOHMMAHHE TOTO, KAKUM OH JJOJDKEH OBITH H Ka-
KHe 3JIEMEHTHI An3aifHa 71t Hero Hanbosee BakHbIC. Llens nccnenoBanust — onpeaeaeHue sie-
MEHTOB JHM3aifHa 2JIeKTpOHHOro oOydyaromero Kypca ajisi 3(p(eKTuBHOro MporHO3UPOBAHUS
00pa3oBaTeIBHBIX PE3YIBTATOB M Pa3padOTKa ero 0000IMIEHHOH KpUTepHaTbHO-COACPIKATEIb-
HOUW Monenu. Memoodonoeus. TlpuMeHEH CpaBHUTEIBHO-CONOCTABUTENBHBIA aHAIM3 Hayd-
HO-TIIarOTMYECKUX, METOANYECKUX UCTOYHUKOB. Vcronb30BaHbl BepOaibHO-KOMMYHHKATHB-
HBIE METOIBI, CPABHUTEIHHO-COITOCTABUTEIBHBIA M CTaTHCTHUCCKUHA aHAIH3 AMITUPUICCKUX
JIAaHHBIX C MMPUMEHEHUEM TCHEPATUBHON MOJICIHM MCKYCCTBEHHOTO MHTEIICKTA. Pesynvmamul.
O6ocHOBaHA HEOOXOJUMOCTh Pa3pabOTKH BHICOKOTOUYHBIX JIEKTPOHHBIX 00Y4aroIUX KypCOB
Uit d(PEKTUBHOTO MPOTHO3UPOBAHMUS YCIIEIIHOCTH OOYYCHHUS CTYICHTOB Ha OCHOBE TaKUX
AJIEMEHTOB JIM3aiiHa, KaK JOCTYITHOCTh KOHTEHTA, CTPYKTYPHUPOBAHHOCTh, TPAQUK HU3yUCHHUSI
JUCUUILTUHBI, CUCTEMAa OLIEHUBAHUs, CBOCBPEMEHHAsi 00paTHasi CBA3b, aKTyaJbHOCTb U TIOJIHOTA
HH(OpPMAIHH, 3CTETHKA U d)proHoMuKa. [Ipemokena 0600ImeHHas KpUTEPHATEHO-CONIEPIKATEITb-
Hast MOJIEJIb IOCTPOCHMS BEICOKOTOYHOTO AIEKTPOHHOTO 00y4aromero Kypea. 3axarouerue. O60-
3HAYEHBI MMEPCIEKTUBBI JAJIbHEHINIEr0 pa3BUTUS UCCIENOBAHUSA U Pa3pabOTKH METOIHYECKUX
PEKOMEH AT TI0 TTPOEKTHPOBAHHIO TIETarOrMYECKOT0 TN3aifHa BEICOKOTOUHBIX AIIEKTPOHHBIX
00y4JaroIux KypcoB.
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Key elements of e-learning course design that provides
high-quality prediction of student learning success

Mikhail V. Noskov?, Yuliya V. Vainshtein®=, Marina V. Somova

Siberian Federal University, Krasnoyarsk, Russia
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Abstract. Statement of the problem. The task of predicting student learning success is one
of the most developed in educational analytics. At the same time, experience in the field of
pedagogical design of e-learning courses, which are the main sources of students’ digital foot-
print data, is extremely limited. In these conditions, understanding what it should be like and
what design elements are most important for it is becoming relevant. The purpose of the study
is to determine the design elements of an e-learning course for effective prediction of educa-
tional results and to develop its generalized criteria-content model. Methodology. A compara-
tive analysis of scientific, pedagogical, and methodological sources was applied. Verbal and
communicative methods, comparative and statistical analysis of empirical data using a genera-
tive model of artificial intelligence were used. Results. The paper substantiates the need to de-
velop high-precision e-learning courses for effective forecasting of students’ learning success
based on such design elements as: content availability, structuring, discipline study schedule,
assessment system, timely feedback, relevance and completeness of information, aesthetics and
ergonomics. A generalized criteria-content model for constructing a high-precision e-learning
course is proposed. Conclusion. The prospects for further development of the research and de-
velopment of methodological recommendations for the design of pedagogical design of
high-precision e-learning courses are outlined.

Keywords: pedagogical design, e-learning course, e-learning environment, predictive an-
alytics, learning success
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ITocranoBka npodaemsl. [IpoGiema MporHo3MpPOBaHHS YCIIEITHOCTH 00YYEHUS
CTY[CHTOB SIBIISIETCS OHOW M3 CaMbIX pa3palaTbiBaeéMbIX B y4eOHOW aHATHUTHUKE.
Ee axTyanpHOCTH MOATBEP)KIAECTCS 3HAUYUTENILHBIM KOJMUYECTBOM HAyUHBIX pabOT
B MHMPOBOI U poccuiickoil mpaktuke [1-6]. Ilpu 3TOM moaxoapl 1 MaTeMaTHYECKUI
anmapar IMporHO3MPOBAHMS 3aBHUCAT OT MCIOJIb3yEeMbIX HCTOYHUKOB JAHHBIX, TIPHMe-
HSIEMBIX METOJIOB MAIIIMHHOTO 00YYeHHUS, TOAXOI0B K MOCTPOCSHHUIO IMEKTPOHHON WH-
(hopmartmonHo-oopazoBarensHOi cpenbl (DQMOC) oOpazoBaTenbHOM OpraHU3aIUH,
BbIOOpA MTPEIUKTOPOB pOorHocTrdeckux mozeneit [7; 8]. Kpome MuorooOpasust npu-
MEHSEMBIX METO/IOB U UCIIONb3YEMbIX JaHHBIX, CYIIECTBYET MHOXKECTBO TPAKTOBOK
MOHATUS YCTICITHOCTH OOY4EHUS CTYJICHTOB B 3a/1auaX MPOTHO3UPOBAHMUSI: YCIIEIITHOE
3aBepIIeHre OOyYeHHMs IO JMCIMIUIMHE, OKOHYaHHE ceMecTpa 0e3 oOpa3oBaHMs
aKaJIeMUIECKHUX 3aJJOJDKCHHOCTEH; yCIeNHOe 3aBepiIeHne 00ydeHusl B By3€ H T.1I.
HmeeT cMBICIT TOBOPUTH U O PA3TMYHBIX LENSX, U JOCTHKEHHUS KOTOPBIX pa3zpada-
TBIBAIOTCS] MOJIENI TIPOTHO3UPOBAHMS. YUUTHIBAsI 3TH OOCTOSITENbCTBA, CTAHOBUTCS
OYEBHUIHBIM, YTO MpoOsieMa MPOrHO3UPOBAHUS YCIIEIIHOCTH OOYYEHHUS! CTYIECHTOB
ere 1oro OyeT HaXOMUTHCS B IEHTPE BHUMaHUsI yueOHOW aHaIUTHKH. B kadecTBe
MIPUMEPOB MOJKHO TMPHBECTH 0030pHI MPOTHO3HOM aHAJIUTHKH B 3a/1a4ax oOpa3oBa-
TEJILHOTO MEHE/HKMEHTa [9], opraHn3anum KoiadbopaTuBHOTO U TeMUpHUIIMPOBaH-
HOTO 00yueHus B rudposoii cpene [10; 11].

AHanu3 HayYHO-II€arorn4ecKuX UCCIIe0BaHNH MTOKa3all, YTO MEPEXO OT IKC-
MEPUMEHTAFHOW MOJIENTM K CO3/IaHUI0 CHCTEMBI MPOTHO3UPOBAHMS YCHEIIHOCTH
o0y4eHUs U ee BHEAPEHUIO B PealbHYIO MPAKTUKY SIBISIETCS JOCTATOYHO TPYAOEM-
KHM M, KaK yKa3aHo B padotax [1; 12], 6onbpIMHCTBO pa3pabOTOK OCTAIOTCS B pam-
Kax MWIOTHOW CTaJnuu, HE NOCTUTHYB MHCTUTYIIMOHAIBHOTO MPUHATHA. Tem He
MeHee, B TaKUX 3apyOeKHBIX YUeOHBIX YUpPEeKICHUAX, Kak YHuBepcureT [lepapio
[2], [Tonutrexuuyeckuit yauepcuteT TypuHa [3], MunancKuil MOIUTEXHUYECKUI
yHuBepcutet [4], OTkpbIThI yHUBepcuTeT Karanonuu [5; 6], maHHBIE CHCTEMBI
ObuTM ycrientHo BHeApeHbl. B Poccun momo0HbIe CHCTEMBI TIOKa He HAILIH IHPO-
KOTO PacCIpOCTPaHEHHs, HO CTOUT OTMETUTh MHHOBAIIMOHHBIM aBTOPCKHUM OMBIT 110
CO3/IaHUIO U BHEIPEHHUIO CUCTEMbI TPOTHO3UPOBAHMS aKaJeMHUECKOM yCIieBaeMo-
ctu obyuaroruxcst «IIupus»' (cepsuc IMudus) B Cubupckom deaepaibHOM YHHU-
Bepcurere (COY) [13].

! CBUZICTEIBECTBO O TOCYAApPCTBEHHON PerucTpanuy mporpamMMsl it OBM Ne 2023683411 PO. Cu-
cTeMa MPOTHO3UPOBAHHS aKaJleMu4ecKoil ycrieBaemocTr «ITudus» : Ne 2023683104 : 3asrn. 03.11.2023 :
omy6s. 07.11.2023 / FO.B. Baitamreitn, M.B. ComoBa, M.B. Hockos u nip.; 3assurens ®IAOY BO COV.
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[TpakTHyuecku Bce CyIIeCTBYIOUINE MOJIETN U CUCTEMBI IPOTHO3UPOBAHUS, KaK
MIPaBWJIO B KaU€CTBE OCHOBHOIO MCTOYHHMKA 00pa30BaTeNIbHbIX JaHHBIX, UCIIOb3Y-
10T 1anabie DMOC, HeoTbeMIIEMBbIM KOMIIOHEHTOM KOTOPOM BBICTYHAET 3JEKTPOH-
HbI oOy4vatontuii kype (DOK), coneprkammii cBeneHns 00 00pa3oBaTeIbHOM TOBE-
JeHUH CTyAeHTOB. CTOUT OTMETHTD, YTO 00BEM pa3padaThiBAEMBbIX U IPUMEHIEMBIX
D0K B 00pa3oBaTenbHOM MPOCTPAHCTBE PACTET JTABUHOOOPA3HO, OHU CO3/IAIOTCS
Ha Pa3IMYHBIX MIaTGopmax, pa3HbIMU ABTOPCKUMHU KOJIEKTUBAMU C IPUMEHEHHEM
COOCTBEHHBIX TOAXOJOB M MPUHIUNOB. [Ipu 3TOM enuHO#l cucTeMbl TpeOOBaHMIA
K pa3padarbiBaeMbIM JJIEKTPOHHBIM OOydalolUM KypcaMm He CYIIECTBYET Kak Ha
ypoBHe Poccuiickoit denepanuu B 1€JIOM, TaK U Ha YPOBHE BY30B B YaCTHOCTH.
Hecmortps Ha 30 cymectByromue DOK Bce yaiiie BHICTYIIal0T OCHOBHBIM UCTOYHU-
KOM JIaHHBIX ITU(PPOBOTO ciie/ia O0YIArOIIUXCSI ISl TPOTHO3UPOBAHHUSI YCTICIITHOCTH
ux o0ydenust. Hanpumep, Ha nanuasie DM1OC u DOK B cBOMX HCCIIEOBAHUSAX OIU-
patorcst B.. Tokraposa u FO.A. TTamkosa [14], A. Almasri, E. Celebi, R.S. Alkha-
waldeh [15], E.C. Eroposa, H.A. Ilonora [16], D. Gasevic [17], HO IpuUMEHSIOT
MIPU 3TOM PA3IUYHBIA COCTAB MPEAUKTOPOB U MAaTEMAaTHUYECKUN ammapar Mojenei
MIPOTHO3UPOBAHUS.

Ha ocHoBe ananu3a HayqHO-TI€JarOrMYe€CKUX HCTOYHUKOB MOYKHO KOHCTaTHPO-
BaTh, YTO MHTEHCUBHOE Pa3BUTHE YUCOHOW aHAIWTHKH, MOBHIIIICHUE 3HAYMMOCTH
MIPUMEHEHUS MOJIeIe U METOA0B ITPOrHO3UPOBAHUS YCIEIIHOCTH 00y4YeHHsI TOBO-
PUT O HEOOXOAMMOCTH TIOBBIIICHUS KauyecTBa IU(POBOTO ciena OO0ydaromnuxcst
Y YPOBHS JIOBEPHS K HCTOYHHKAM JIaHHBIX, hopmupyembix B DOK. 310 00yciioBiu-
BaeT HEOOXOAUMOCTh BBEACHUS MOHITHS BHICOKOTOYHOTO AJIEKTPOHHOIO 00ydYaro-
IIeT0 Kypca ¢ TOYKU 3pEHUs] MPOTHO3UPOBAHUS YCIEIIHOCTH 00yueHus. Onupasich
Ha pOCCUICKUH U 3apyOekHbIl onbIT [ 18—22], mpeanaraeM NOHUMATh MO/ 8bICOKO-
mounvim DOK Takoit HHTEpaKTUBHBIN 00pa3oBaTeIbHBINA PeCypc, CTPYKTypa U Co-
JepKaHue KOTOPOro pazpaboTaHbl TaKUM 00pa3oM, 4TOOBI TeHepUpOBaTh HUQPPO-
BOI1 cnier 00y4aronuxcsi, UCIONIb3yeMbIN ISl IPOTHO3UPOBAaHUS 00pa30BaTeIbHBIX
PE3yJIBTAaTOB C BHICOKOW TOYHOCTHIO. DTOT KypC MHTEIPUPYET U HAKAILJIUBAET JIaH-
HBIE O TIOBE/ICHUH U MPOrpecce CTYACHTOB, 0OecreunBas nepcoHnuKanuo oopa-
30BaTeNILHOTO IMPOIIeCcCca, CBOEBPEMEHHYIO KOPPEKTHUPOBKY TPACKTOPUU OOYUCHHSI
Y OpraHU3aIMI0 NEeAarornueckoi moJIep>KK1 Ha OCHOBE aHAJIN3a JIAHHbIX.

Crnenyer OTMETHUTB, YTO B MEJArOrMYE€CKOM MPAKTUKE CYIIECTBYIOT HCCIIEI0BA-
HUS, TTOCBSILIIEHHBIC TIOMCKY OCHOBHBIX AJIEMEHTOB JU3aifHA JIEKTPOHHBIX 00y4aro-
IIUX KYypPCOB, HO B OTHOIIIEHUH BBICOKOTOYHBIX DOK 3TOT ONBIT BecbMa OrpaHUYEH.
Hampumep, B pabote [23] moka3aHo, YTO UHTEHCUBHOCTh MCIIOJIb30BAHUS AJICKT-
POHHOTO 00yYaroLIero Kypca HalpsiMylo CBsi3aHa ¢ ero 1u3aiiHom. B uccnenoBanumn
[24] A.P. Bpaynom u b.J1. BosibTiieM BbII€TICHBI CIIETYIOIIME KOMITOHEHTHI AU3aiiHa:
NesATeILHOCTS (activity), cruieHapuii (scenario), ooparnas cBs3b (feedback), nocras-
Ka (delivery), xoHTeKcT (contex) u Bimustaue (influence). Ho npu 3TOM HE ycTaHaB-
JIUBAETCS CBSA3M Mex Ay nemMeHTaMu nu3aitHa DOK u ux BnusaueM Ha Y HEKTHB-
HOCTb MPOTHO3UPOBAHUSI.

AKTYaJIbHOCTh B 3THX YCJIOBUSIX MPHOOpETaeT MOHHUMAaHHUE TOTO, KaKkue 3Je-
MEHTHI NeJJarOTUYEeCKOro Au3aiHa SBISIOTCS Haubosee BaKHBIMU JIJIST BRICOKOTOY-
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Horo DOK, Tak Kak UMEHHO JU3aifH JIEKTPOHHOTO 00YYaloIIero Kypca BIuseT Ha
MHTEHCUBHOCTb €r0 UCIOJIb30BaHMsl B yueOHOM Ipouecce U 3pPpeKTUBHOCTD Mpo-
THO3UPOBAHMs YCIIEUTHOCTH 00yUYeHUs CTYJICHTOB Ha €r0 OCHOBE.

L1enb uccnenoBanus — BBIABICHUE KITFOUEBBIX AJIEMEHTOB JIU3aiiHa BEICOKOTOU-
Horo DOK 1 aHanmu3a ¥ MPOrHO3UPOBaHUs 00pa30BaTEIbHBIX PE3YIBTATOB U pa3-
paboTka ero 0000IIEHHOM KPpUTEPHATBHO-COAEPIKATETLHON MOJIENH.

Mertonosiorus. IIpoBoauics: cpaBHUTEIBHO-CONIOCTABUTENBHBIN aHAJIN3 HAy4-
HO-TIEArOTMYECKUX, METOIMYECKUX UCTOYHUKOB, ITOCBALICHHBIX MTPOoOIeMaTHKe Ha-
crosiiero uccnenosanus [1-6; 13—17]. [Ins aHanu3a BbICOKOTOUYHBIX AJIEKTPOHHBIX
o0yuaromux KypcoB ObLIM MCIOJIB30BAaHbI PEe3yabTaThl pabOThl CUCTEMBI IIPOTHO3HU-
pOBaHUs akageMHUYecKol ycreBaemoctu oOydatoruxcst «[ludusy», GyHKIMoHUpYIO-
et B COY Ha 0CHOBE aBTOPCKOM MaTeMaTU4E€CKON MOJIETH MPOTHO3UPOBaHUs [25].
Bri6opxka BeicokoTouHbIX DOK ¢ TOUHOCTBIO TporHo3upoBanus Beiiie 80 % HaurHas
C CEeIbMOM HEIENu y4eOHOro ceMecTpa BKJIHOUWIA 55 3JIEKTPOHHBIX O0YyYaromux
KypCOB, pa3paboTaHHBIX Ha 0a3e cHUCTeMbl yrpaBieHusi o0ydenrneM Moodle?. Jlis
ayIWuTa ¥ aHalu3a 0TOOpaHHBIX BBICOKOTOUHBIX DOK U renepanuu uaei mo BhISB-
JICHUIO WX OOIIMX XapaKTEPUCTUK M SIIEMEHTOB ObLIA 3a7eCTBOBAHA IKCIICPTHAS
rpynma u3 9 crenuaaucToB B 00JIaCTH MEIarOTHKH, 3JEKTPOHHOTO 00y4YeHus 1 -
poBoii nunaktuku. /s coopa oOpaTHOM CBS3M OT 00yHarOLIUXCs U MpernoaBaTeneit
ObUT MCIIOJIB30BaH SMITUPUYECKUI BepOaIbHO-KOMMYHHKATUBHBINA METOJ], TAKOW KaK
AHKETUpOBaHHE. B aHOHMMHOM AHKETHPOBAHWH MPUHSIM ydactue 117 cryneHToB
u 38 npenoxasareneii CDY. [lomydyeHHbIe AaHHBIE MOIBEPrAINCh AHATUTUYECKON
00paboTKe ¢ MPUMEHEHHEM METO/IOB CTAaTUCTUYECKOTO aHAJIN3a U TeHEPaTUBHOM MO-
JIeTTM UCKYCCTBEHHOTO MHTEJUIEKTA.

Pesyabrarsl u obcy:xaeHue. /[ NOCTHXKEHMS LIEJIM UCCIEIOBaHUS ObLIN
MIPOBE/IEHBI CIIEAYIOLIME ATAIBI ONBITHO-3KCIEPUMEHTAIBHON pabOThI:

— aHaJIM3 WIEKTPOHHBIX 00YYAIOIUX KypCOB, IPOJEMOHCTPUPOBABILNX BbICO-

KM€ MMOKa3aTesId TOYHOCTH;

— BBISIBJICHUE TUIIOTETUYECKUX KPUTEPUEB BBICOKOTOUHBIX DOK;

— aHOHMMHOE aHKETHPOBAaHUE OOYyUaIOUIMXCS W TpernojaBaTesieil C LeNbio
U3y4YEHUs] UX MHEHNI OTHOCUTENIBHO KauecTBeHHOro auzaiHa JOK;

— ompeJiesieHHe OCHOBHBIX 2JIEMEHTOB JI3aiiHa BbIcokoTOUHBIX JOK Ha ocHOBe
0000I1IEHHOI0 aHaIM3a PE3yJabTaTOB AHKETUPOBAHUS O0ydaIOLIMXCs U IIpe-
MoIaBaTeeH;

— pa3paboTka 0000IIEHHON KPUTEPHATEHO-COIEPIKATEILHON MOJIENN TTOCTpOe-
Hus BeicokoToyHOro DOK.

Ha smane ananuza snekmponHuix 00y4arouux Kypcos, npooemoHCmpuposas-
Wux 8blCOKUE noKazamenu MoYHOCMuU, UCTI0JIb30BAJIN PE3YyIbTaThl padOThI CEPBU-
ca Ilupus B MHCTUTYTE KOCMHYECKUX M MHPOPMALMOHHBIX TexHojoruii COY
(UKUT COVY). OTi pe3ynbTaThl BKIIOYAIOT JaHHbIE PETYISIPHOTO €KEHEAETbHOTO
MIPOrHO3UPOBAHUS YCIIEUTHOCTH O0YUY€HHUS CTYAEHTOB M0 AUCHUIIMHAM TEKYIIETO

2 Moodle : cucrema snekrponHoro obyuenust COY. URL: https:/e.sfu-kras.ru (mara obparienus:
01.02.2025).
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ceMecTpa, MojlydaeMble Ha OCHOBE pabOThl aBTOPCKOM MareMaTHuecKoil Mojenu
MPOrHO3UpOBaHus [25].

OrneHka TOYHOCTH MPOTHOCTUYECKOM Mozaenu B cepBuce [Iudus ocymectsis-
Jach Ha OCHOBE CIENYIOUIMX METPHK KauyecTBa: accuracy, precision, recall,
Specificity 1 arperupoBaHHOTO KpuTepus F-mepa [26], KOTOpbIi pacCUUTHIBACTCS
o gopmyre:

Fe (1+B*) - recall - precision

B - precision + recall

e 3 — onpenensieT BeC TOUHOCTH B METPUKeE, IIpH B = | MeTpuKu precision u recall
SIBIISTFOTCS. OTMHAKOBO 3HAUYMMBIMH (CpelHee TapMOHUYECKoe), a TIpH 3 = 2 60Jb-
IV Bec moitydaet recall. F-Mepa TOCTHTaeT MakCUMyMa IPH TOJTHOTE U TOYHO-
CTH, paBHBIMHU |, 1 61u3Ka K 0, eclTi OJMH U3 apryMeHTOB OJM30K K 0.

B npouecce skcmmyaranuu ceppuca [1ngus Ha KOHTHHTeHTe CTYIeHTOB 1-2 Kyp-
coB OakanaBpuara u criermanutera MKUT COY, cocrassromiero 981 uenosek, mpo-
THO3UpPOBaHUE ocyecTBIsI0Ch o 111 gucnumimaaMm u 90K COOTBETCTBEHHO.
3amMeThM, YTO MPOTHO3UPOBAHUE TTPOBOIMIIOCH 11O COIIMAIEHO-TYMaHUTAPHBIM, €CTe-
CTBEHHO-HAyYHBIM M CHEIHMaIbHBIM JUCHUTUIMHAM (YCpEeTHEHHbIE TTOKa3aTeNu TOY-
HOCTH IporHOCTHYeCcKoi Monenu cepBuca [Indus na npumepe 7, 11, 14 u 18 nenens
oceHHero cemectpa 2023-2024 yueOHOTo roja npeacTaBieHbl B Ta0M. ).

MokasaTtenu TOYHOCTU NPOrHOCTUYECKON Moaenu

30K ana 1-2 kypca UKUT COY | BbicokoTO4YHbIe DOK
Mokasartenun Hepenn

7 11 14 18 7 11 14 18
Accuracy 0,679 0,722 0,823 0,851 0,682 0,773 0,803 0,923
Recall 0,674 0,721 0,841 0,876 0,975 1,000 1,000 0,976
Precision 0,922 0,931 0,943 0,942 0,661 0,727 0,755 0,932
Specificity 0,710 0,727 0,739 0,724 0,231 0,423 0,500 0,700
F-mepa (npu = 2) 0,712 0,755 0,860 0,889 0,890 0,930 0,939 0,967
F-mepa (npn =1) 0,779 0,813 0,889 0,908 0,788 0,842 0,860 0,953

UcroyHuk: coctaBneHo M.B. HockoBbim, t0.B. BaliHwTeliH, M.B. ComoBoA.

Accuracy indicators of the predictive model

E-learning courses for 1-2-year High-precision e-learning courses
. students ISIT SibFU
Indicators Weeks

7 11 14 18 7 11 14 18
Accuracy 0.679 0.722 0.823 0.851 0.682 0.773 0.803 0.923
Recall 0.674 0.721 0.841 0.876 0.975 1.000 1.000 0.976
Precision 0.922 0.931 0.943 0.942 0.661 0.727 0.755 0.932
Specificity 0.710 0.727 0.739 0.724 0.231 0.423 0.500 0.700
F-score (for =2) 0.712 0.755 0.860 0.889 0.890 0.930 0.939 0.967
F-score (for =1) 0.779 0.813 0.889 0.908 0.788 0.842 0.860 0.953

Source: compiled by Mikhail V. Noskov, Yulia V. Vainshtein, Marina V. Somova.

OTmeTHM, 4TO pe3yibTaThl MPOTHO3UPOBAHUS MO OTACNIBHBIM TUCIUILIMHAM
1 DOK 1eMOHCTPUPYIOT CYIIECTBEHHBINA Pa30pOC MO TOYHOCTH. ITO MOATBEPKIACT

PABPABOTKA VUEBHBIX ITPOT'PAMM U SJIEKTPOHHBIX PECYPCOB 293



Noskov M. V. et al. RUDN Journal of Informatization in Education. 2025;22(3):288-303

HEOOXOAMMOCTh aHaJIM3a COMIEPKaHUS U CTPYKTYPBhI BBICOKOTOUHBIX DOK ¢ 11embto
BBISIBIICHUS /111 HUX KIIIOUYEBBIX JJIEMEHTOB AM3aiiHa. BbIOOpKa BBHICOKOTOYHBIX
O0K Bkiroumna 55 KypcoB ¢ TOUHOCTBIO MPOTrHO3UpoBaHus Bbilie 80 % HaumHas
C cenbMOM Hezenu o0pa3oBaTeIbHOTO Tpoliecca (IoKa3aTeau TOYHOCTH OTOOpaH-
HbIx DOK Taxke npeacraBieHsl B Ta0M.).
Ha cneoyrowem smane sxcnepmuviv nymem Ovliu onpeoenieHvl eunomemuye-
cKue Kpumepuu ousauna evicokomounvix JOK. DxcriepTHas rpyImma BKIOYaIa
9 xBanM(pUIMPOBAHHBIX CHEIHAIKUCTOB B 00JaCTH MEJArOTUKH, 3JIEKTPOHHOTO
oOyuyeHHs ¥ UPPOBOI AUJAKTUKU. DKCIIEpTaMH B paMKax ay/luTa U aHajiu3a OTo-
OpaHHbBIX BEICOKOTOUHBIX DOK BBISIBIEHBI KpUTEpUH C HanOoJIee BEHICOKUMU TTOKa-
3aTeNsIMU YaCTOThl BCTPEYAEMOCTHU:
— HaJIM4yMe y4yeOHbIX 3aJJaHuil C OLIEHMBAHUEM IPEIOIaBaTeNIeM WU B3aUMO-
OlleHHMBaHUeM (YactoTta BcTpedaemoctu — 89,1 %);

— 00eCneyeHHOCTh AaBTOMATU3WPOBAHHBIMU KOHTPOJIbHO-U3MEPUTEIHHBIMU
MarepuanaMu (4actora BcrpedaemMoct — 81,8 %);

— yder o0pa3oBaTelbHBIX PE3ylIbTaToB O(IaiH-pabOThl CTYACHTOB B AJICKT-
POHHOM JKypHaJe OLEHOK Kypca (4yacToTa BcTpedaemoctu — 71 %);

— Haln4yue 0OpaTHOMN CBS3U U BHICOKOW aKTMBHOCTH IPENOIaBaTeNell B Kypce
(gactora BcTpeuaemoctu — 70 %);

— BBEJICHHE JIe/IJIAifHOB U OTPaHUYEHUH 110 KOJIMYECTBY MOIBITOK HA BHIMOJIHE-
Hue 3a7aHuii (4actora BcrpedaemocT — 41,8 %).

Jiss 0OObeKTUBHU3AIMH BBISBICHHBIX KPUTEPUEB ObLIIO OPTaHU30BAHO AHOHUM-
HOe aHKemupogaHue 00y4arowmuxcs u npenooasamerneli ¢ Yeivio U3yueHus ux mMHe-
HULl omHOCcumenbHo Kkayecmeenno2o ousatina JOK. B aHKeTUpOBaHUU y4acTBOBAIN
117 cTyneHToB, 00y4eHHe KOTOPBIX OCYIECTBIAIOCH C IPUMEHEHNEM 0TOOPAHHBIX
BbIcOKOTOUHBIX DOK, u 38 mpenogaBaTeneid, ABISIOMUXCS pa3padOTUNKaMH dTUX
pecypcos.

Pa3paborannas ankeTa cocTouT U3 13 BompocoB, 9 X KOTOPBIX MPEACTABISIOT
co00i1 BOITPOCHI C 3aKPHITHIMU BapUAHTAMU €MHCTBEHHOT'O MJIM MHOKECTBEHHOTO
BbIOOpa OTBETA U 4 — OTKPHITOTO TUIMA. Pe3ynbTaTel OTBETOB CTYJICHTOB U MPEnoaa-
Batesieil Ha Bompoc «OIlLEHWTE 3HAYMMOCTh B AJIEKTPOHHOM OO0ydYarolleM Kypce
y4€OHBIX 33JJaHUI C B3aMMOOLICHUBAHUEM WJIM OLICHUBAHHEM MPENOJABATEIEM 110
mikase ot 0 10 5», rae 0 — abconoTHO He 3HAYUMO, a 5 — OYeHb 3HAUMMO, TIPE/ICTaB-
JIeHbI Ha puc. 1.

Pe3ynbprarel OTBETOB CTYI€HTOB U Npenojanareieil Ha Bonpoc «OueHure 3Ha-
YUMOCTh OOpPaTHOM CBSI3M U BBICOKOW aKTUBHOCTH TIPETIOAaBATENICH B DIEKTPOHHOM
oOyuaroriem Kypce 1o mkae ot 0 10 5» moka3zaHsl Ha puc. 2.

HaubGonpmuii uHTEpEC NpU aHaIu3e Pe3yabTaTOB aHKETHPOBAHMS MpeACTa-
BUJIU CBOOOJIHBIE BapHUaHThI OTBETOB Ha Bonpoc: «Kakue DOK Bwi cuumaeme xkave-
cmeennviMu? B uem gvipasicaemces ons Bac kauecmeo anekmponno2o obyuarouse2o
Kypca?».

Ha stoT BOmpoc oT cryaeHTa S, ObLT OTyueH oTBeT: «B kypce N nanwl 3ama-
HUS, HaIIpaBJICHHbIE Ha Pa3BUTHE BCEX SI3BIKOBBIX HABBIKOB. IMeeTcs BO3MOXHOCTh
BBITIOJHATH JIOMAIlTHUE 3a/aHus Ui 3aKkpervieHus marepuana. [Ipenomasarenu
CBOEBPEMEHHO JAIOT 00PaTHYIO CBS3b M OTBEYAIOT HA BOIIPOCHI B (hOpyME Kypcay.
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Puc. 1. OueHka 3Ha4MMOCTUN y4ebHbIX 3aaHNi C OLLEeHBaAHNEM
WctoyHumk: co3paHo M.B. HockoBbiMm, HO.B. BaiHwTteliH, M.B. ComoBo.
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Figure 1. Evaluation of the importance of educational tasks with assessment
Source: created by Mikhail V. Noskov, Yulia V. Vainshtein, Marina V. Somova.
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Puc. 2. OueHka 3Ha4MmMocTn 06paTH0l71 CBSI3M 1 BbICOKOW aKTUBHOCTW npenoaasaTenen

WcroyHumk: co3paHo M.B. HockoBbiMm, HO.B. BaiHwTteliH, M.B. ComoBOA.
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Figure 2. Evaluation of the importance of educational tasks with assessment
Source: created by Mikhail V. Noskov, Yulia V. Vainshtein, Marina V. Somova.

Crynenr S, yrounui: «Ha MO B3IJIs1, XOPOILIHH KYpC — 3TO KOIJIa BCE CTPYK-
TYPHPOBAHO, YIOOHO, HHTEPAKTUBHO, HET TPEOOBAHMIA YCIIETh BCE CATh K ONpee-
JIEHHOMY BpeMeHH. bbu1o Ob1 310p0oBO, eciiu Obl TaKKW€ CTaHIAPThI IPUMEHSUIUCH KO
BCEM IIpeMeTaM 0e3 UCKITIOUEHUS.

Crynent S, noscHuit: «$l cuMTaro, 4To XOpOIIO OPraHM30BAHHBIA KypC — 9TO
KOTla IIPEeroiaBaTellb 3arpy3uil He TOJBKO 3a/laHusl, HO U UX MOAPOOHBIN pa3dop
u peuienue. Kypc nomkeH conpoBoXIaThesi HOAPOOHBIMHU U MMOHATHBIMU JIEKLIUSIMH,
IIPU ITOM TEKYILUH KOHTPOJIb 110 IPEAMETY CTPOTrO COOTBETCTBOBATH TEMATHUKE 3a-
HATHID.

[IpenomaBarens T, Ha JaHHBIM BONPOC OTBETUII: «Ka4eCTBEHHBIN 3IEKTPOH-
HBII 00yyaronui Kypc, Ha MOH B3IVIS, JOJDKEH 00J1aaTh HECKOJIbKUMHU KITFOUEBBI-
MU XapaKTepPUCTUKAMHM, @ UMEHHO: 1) CTPyKTYpPUPOBAHHOCTb — KypC JOJIKEH OBITh
JIOTMYHO OPraHU30BaH, ¢ YeTKUM paclpeieIeHueM TeM U MOJyJel; 2) JOCTYITHOCTh
KOHTEHTa — KypC JOJDKEH 00ecleunBarh JOCTYI K pPa3HOOOpa3HbIM 00y4aromyuM
Marepuaiam (BHI€0, TEKCTaM, MHTEPAKTUBHBIM 33JaHUSAM U JIp.); 3) UHTEPAKTUB-
HOCTb — B Kypce JOJDKHA OBITh MPEeIyCMOTpPEHa BO3MOXKHOCTb B3aWMOJCHCTBUS
C MaTepHaioM (TECTUPOBaHUE, 3aJJaHus, POPYMBI U1 OOCYKJIEHHS U 1Ip.); 4) aKTy-
aJIbHOCTh MH(OpMAIMK — KypcC JIOJDKEH COIEpIKaTh aKTyallbHbIE JTaHHBIC U UCCIIe-
JIOBaHUs; 5) MOJAEPKKa U 0OpaTHasi CBSA3b — B Kypce JOJDKHA ObITh cHCTEMa TOJI-
JIeP>KKH CTYJICHTOB U BO3MOXXHOCTB ITOJTyYeHHsI O0OpaTHO CBSA3M OT peToaBaTeiei;
6) olleHKa Iporpecca — Kypc JOHKEH ObITh 00SCIIeUeH CHCTEMOM OICHUBAHMS CTY-
JICHTOB JJI1 MOHUTOPUHIA YCIIEBAEMOCTH 1 IOHUMAaHUsI MaTepuanay.

[Ipenonasarens T, mpokommentuposan: «Kauectsennpiii DOK Boimonnen 6e3
JUIITHUX 3JIEMEHTOB, YTOOBI HE MyTaTh CTYACHTOB. JlaeT SCHYIO CTPYKTYpy Mare-
puana u rnpeajaraer 4YeTKyro Mocie10BaTeIbHOCTh OCBOCHUS TUCHUIUIMHBI TIPSIMO
B Kypce, a He B KaJICH/IapHOM IUIaHe, Ky/la CTYIEHTBI CMOTPAT peaKo. J{ommKHO ObITh
BHJIHO, YTO HYXXHO JJI 3a4eTa/?K3aMeHa (CKOJIbKO 0aJTOB), KaK 3TO MOXKHO TOJTY-
YUThH (YTO U B KaKOM MOCIIEA0BATEIbHOCTHU BBINOIHUTD). JloKHA ObITH BapuaTUB-
HOCTb, BO3MOXKHOCTh BBIOOpa: BEPOSATHO, KAKOE-TO KOHKPETHOE 3aJJaHUe HE JJaeTCsl
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CTYIIEHTY, IIpeJUIaraloTcsl Apyrue BapuaHThl. A JJIs aKTUBHBIX CTYJIEHTOB MOXHO
MPEJIOKUTD JTOTIOJIHUTEIbHbBIC 3aJJaHHsI, €CJTU UM UHTEPECHOY.

Ha Bompoc «Kakue anekmponnuvle odyuarowue Kypcol Mo2ym 6bi3bl6amb Hall-
bonvbuiue 3ampyonenus y cmyoenmos? B ciyuae neobxooumocmu npuseoume npu-
Mepuly OBLITU TIOTYYESHBI CIICAYIONINE OTBETHI.

Cryzent S.: «B kypce K 00bemM Marepuana 1 KOJMYECTBO 3aJaHUM MOPaKAET
cBonM oObemMoM. He sicHa mocienoBaTenbHOCTh 3aJaHUi U UX 00S3aT€IbHOCTD.
OTCyTCTBYIOT IpUMEPHI pa300paHHBIX 33JaHUM, MpaBuiIa oQOpMIICHUS U 00bEeM
OTBETOBY.

Mhuenue crynenra S,: «Oropuaer, korna B DOK Ha BHIIOIHEHUE BCEX 3aJaHU
€CTh JKECTKHE JIC/UTAiHbI, HO HE HACTPOCH KaJeHAaph U HET CUCTEMbl HAIIOMHUHA-
Huil. beuto OBl yTOOHO UMETh MPUIIOKEHUE C paclucaHueM padoT Mo THUIY ,,10CKa
3anau”. [Ipu aToM, Hanpumep, Kypc L ,,0TiardaeTcs’ CBOel CKy4YHOCTBIO, IPSIMOJIHU-
HEHHOCTBIO M OTCYTCTBUEM UHTCPAKTUBHOCTHY.

[Ipenonasarens T, mpokommenTuposain: «CTyleHTaM CI0XKHO, €CJIU Kype Ha-
MIOJTHEH JIMITHUM MaTepuaioM (OHM HE MOTYT B HEM pa3o0parhbes), €CiM Kypce IIIo-
XO CTPYKTYpUPOBaH, €CIIM He 0003HAYECHBI KPUTEPUHU OIICHKH H )KECTKO HE OTOBOpPE-
HBI CPOKH BBITIOJTHEHUS 33 TaHUI.

Ha cnenyromem stane o6odwervl pe3yiomamsl uccied08aHusi Ho OnpeodesieHuIo
OCHOBHBIX dNIeMeHmo8 Ousalina eblcokomoynvlx JOK Ha OCHOBE aHalu3a pe3yJbTa-
TOB aHKETHUPOBAHMS OOydalOMMXcs W TpenogaBateneii. OOpaboTka MOTydeHHbBIX
KOJIMYECTBEHHBIX U KaYeCTBEHHBIX JAHHBIX IIPOU3BE/ICHA C IPUMEHEHUEM I'eHepa-
TUBHOM MOJEJIM HMCKYCCTBEHHOTO HHTEIJIEKTa — MYJIbTUMOAAIBHON HEWPOCETH
GigaChat, B ocHOBe KO0TOpOH 3a0keH HelpoceTeBoil ancaM0b NeONKA (NEural
Omnimodal Network with Knowledge-Awareness)®. On BkiItouaeT B ce0s1 MOAETH
ruGPT-3.5 ¢ 13 muapna napametpos, Kandinsky 2.1, ruCLIP u FRED-TS. B pe3ysb-
TaTe MpeaBapUTeIbHON 00pabOTKU NaHHBIX (HOpMalIU3aluy, IeMMaTU3aluy, yaa-
JIEHUS CTOM-CJIOB), pa3METKH JaHHBIX, BEIOOpA MPU3HAKOB, Kilaccu(uKaiuu, o0y-
YEeHHsI, TECTUPOBAHUS U MPUMEHEHUSI MOJIENI HEHPOCETHIO BHISIBICHBI OCHOBHBIC
o0IIMe XapaKTepUCTUKH OTBETOB. [lomydeHHbIE pe3yabTaThl MPOAHATU3UPOBAHBI
Y TUIMA3UPOBAHBI SKCIIEPTAMHU C BBIICIIEHUEM KIIFOYEBBIX JIEMEHTOB JM3aiiHa BbI-
cokoroyHbIX DOK 17151 mpOorHO3upOBaHUs YCIEIIHOCTH PE3YNIbTaToOB MPEIMETHOIO
oOyuenusi. K HUM ObLITH OTHECEHBI CIETYIOIINE.

1. Jocmynnocms kxonmenma. 0K n0oiKeH BKIOYATh pa3HOOOpa3HbIC BUIbI
KOHTEHTa (TEKCTOBBIE M BUCOMATEPUAIIBI, THTEPAKTUBHBIC JIEMEHTHI, MYyTBTUME-
TUIHBIC JTOHTPUIBI, UHPOTPAPUKY, 3aJaHUS U TECTHI, YIPAKHEHUS U JP.) C BO3-
MOYXHOCTBIO JIOCTyIIa B TIOOOM MECTE U B J1I000€ BpeMs.

2. Cmpyxkmypuposannocms. DOK 10MKEH HAMISTHO BU3YaIU3UPOBATh TI0POXK-
HYIO KapTy 00pa30BaTeIbHOTO MpoIecca Mo AUCUUIUIMHE U 00JIaAaTh YETKOH 1 1o-
CJIEAOBATENbHON CTPYKTYPOM, BKIFOUAIOIIEH pa3aeibl, MOIYJIH, TEMbI, TEOPETHYE-
CKUH M MpaKTUYECKUH MaTepuai ¢ yAoOHOW CHCTEMOW HaBUTAIMH 110 HEMY. JTO
yHOpOIaeT nporecc 00y4eHHsl U MOBBIIAET €ro 3PPEKTUBHOCTD.

3 GigaChat : HeiipoceTs Ha pycckoMm si3bike. URL: https:/giga.chat (nara obpamenus: 01.02.2025).
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3. I'paghux uzyuwenus oucyuniumsl. INEKTPOHHBIA OOyHaArONIUN KypC JAOKECH
cofiepxarb rpauk M3y4eHHs] TUCHUIUIMHBI C YETKO YCTAHOBJIEHHBIMH CPOKaMU
1 TpeOOBaHUSAMHU, YTO MTOMOTAET CTy/IeHTaM 3(h(PEeKTUBHO TIIAHUPOBATH CBOE BPEMsI
Y KOOPAMHHUPOBATH YUEOHYI0 HATPY3KY, a JUIsl TPEToAaBaTeNei BEICTYIaeT HHCTPY-
MEHTOM YyTIpaBJIeHHs Y4eOHBIM MPOIIECCOM, TaK KaK MO3BOJIET OCYIIECTBISATh MO-
HUTOPUHT 00pa30BaTeILHOrO MpoLecca.

4. Cucmema oyenusanus. DOK nomxen ObITh 0OecrieueH CUCTEMO Ipo3pad-
HOW 1 0OBEKTUBHOM OLEHKH 00YYaIOLINXCsl, KOTOpasi O3BOJIET CTYJEHTaM CaMo-
CTOSITEIILHO OTCJICKUBATh YU€OHBII porpecc 1 Mo0y>KAaeT UX CTPEMHUTHCS K CaMo-
COBEPILIEHCTBOBAHMIO U JIOCTHXKEHHIO BHICOKUX MPEIMETHBIX PE3yIbTaTOB.

5. Ceoespementas oopamuas cei3b. B JOK 10IKHBI OBITH 3a7105)KSHBI HA 3TAIe
MIPOEKTUPOBAHUS U PEAJM30BaHBI B MpoOLEcCe OOy4EHUs: OonepaTuBHasi oOpaTHas
CBSI3b MpEINoJaBaTesicii Ha BONPOCH! CTYAEHTOB; CUCTEMA Pa3BEPHYTHIX KOMMEHTA-
pHEB ¥ pEKOMEHAIUI TI0 Pe3yJIbTaTaM BBIIOJHEHHUS YYeOHBIX 3aJaHUH; PEryIsip-
HOE MH(POPMUPOBAHHUE O CPOKAX CIAYM 33aJaHHi M Je/IaifHaX, 4TO CIIOCOOCTBYET
3¢ ¢dexkTrBHOMY 00yUYEHUIO U 00pa30BaTEIbHOMY IIPOrpeccy CTYACHTOB.

6. Axmyanvnocms u noanoma uugopmayuu. ConepKUMoe BBICOKOTOYHOTO
D0K n0mKHO BKIIIOYATh AKTyalIbHbBIN yueOHBI KOHTEHT, pe3yJbTaThl COBPEMEH-
HBIX MCCJICIOBAaHUHN B 00JIACTU TUCHIUILIMHBI U 00beM y4eOHOTO MaTepuaia, Heoo-
XOJIMMBIM U TOCTaTOUHBIN 1l (hopMupoBaHus 00pa3oBaTeIbHBIX PE3YIBTATOB IO
JTUCHUIUIMHE U CO3JIaHUSl OTEHIMANa JUIsl paCIIMPEHUs] IPEIMETHOTO KPyro3opa
00y4JaroIImXcs.

7. Dcmemuka u speoHomuKka. ICTETUKA U SPTOHOMHUKA UTPAIOT 3HAYUTEIbHYIO
pOJIb B CO3/IaHUU PE3YJIBTATUBHOTO M MPUBJIEKATEIHLHOTO AJIEKTPOHHOTO 00ydYaro-
miero kypca. Buzyansno 3OK nomkeH ObITh HHTYUTUBHO TOHATHBIM, PUBJIEKATh
BHUMAaHHE 00y4aroIMXcs, MOTUBUPOBATh UX K U3YUYEHUIO TUCIUILIIMHbI, BHI3bIBATH
y HUX JIOBEpHE, CO3/1aBaTh TAPMOHUYHOE U MPUSATHOE MOJIb30BaTEILCKOE BOCIIPUS-
THE U COOTBETCTBOBATH KOPIIOPATUBHOMY CTHJIIO 00pA30BATEIIbLHOW OpraHU3aIiH.
DO0K nomkeH KOpPEeKTHO 0TOOpakaThCsl HA Pa3IMYHBIX YCTPOHCTBAX U paspelie-
HUSX 9KpaHa, YTo0bI 00eCTeunTh yI00CTBO UCIIOIB30BAHUS KaK Ha KOMIIBIOTEpaX,
TaK ¥ Ha MOOWJIBHBIX YCTPOMCTBAX. ITO CIIOCOOCTBYET JIyUIlIeMy BOCHPHUSTHIO U 3a-
MOMUHAHMIO MH(OpMAIMK, YBETUUYEHUIO MOTHUBAIIMMA U BOBJICYEHHOCTH, & TAKKE
00111eMy MTOJIOKHUTEITBHOMY OIBITY OT 00pa30BaTEIBHOTO MpoIlecca.

Pesynbrarel BCTpe4aeMOCTH BBISIBICHHBIX 3JEMEHTOB JM3aliHa B 55 uccieny-
€MBIX BBICOKOTOYHBIX JIEKTPOHHBIX oOyuarommx Kypcax CDY mpencraBieHbl
Ha puc. 3.

Ha smane pazpabomku 0606uenHot KpumepuaibHO-co0epIcamenbHol Mooe-
U nocmpoeHus gblcokomoyro2o 0K ¢ ydyeToMm BBISBICHHBIX AJIEMEHTOB €T0 JH-
3aitHa ObUTH ompenesieHbl hOpPMbI, METOJIBI U cpeacTBa 00ydeHus. K ¢popmam oOyue-
HUS OTHECJIM MHTETPALIAIO OHJIAMH- ¥ 0UIaifH-00y4YeHHs, CMEIIIaHHOE ¥ THOPUIHOE
oOyuenue. B kauecTBe MeTo70B 00yUYEHHS IPUMEHSIIM aKTUBHBIE METObI 00yde-
HUS, TpobJIeMHOe O0y4yeHHe, UHIMBUAYATbHYI0O U KOMaHAHYIO paboTy, HHTEpaK-
TUBHBIE METO/Ibl 00yUYeHUs U reiiMudukaiiio. CIeKTp UCIOIb3yeMbIX CPEICTB CH-
CTEM yIpaBleHus: 00y4YEeHHsI IPU 3TOM JOCTATOYHO Pa3HOOOpa3eH.
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DCTeTHKA H 3PTOHOMHKA
AKTYalbHO CTh H MOJHOTA HHpOPMALIH
CBoeBpeMeHHaA 00paTHAA CBA3D
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Puc. 3. OnemeHTbl an3aiiHa BbicokoTo4Hbix Q0K Ha npumepe UKUT CHY

UcTto4Humk: cosgaHo M.B. HockoBbim, KO.B. BaiHwTeiH, M.B. CoMoBOIiA.

Aesthetics and ergonomics

Relevance and completeness
of information

Timely feedback

Asgsessment sy stem

Discipline study schedule

Structure

Content availability

0 10 20 30 40 50
Figure 3. Elements of design of high-precision electronic computer systems on the example

of ISIT SibFU

Source: created by Mikhail V. Noskov, Yulia V. Vainshtein, Marina V. Somova.

[Ipennaraemasi B UCCIEIOBAaHUH KPUTEPHAIBHO-COIEPKATEIbHASI MOAEIH TO-
cTpoenus BoicokoTounoro JOK (puc. 4), mo3BomsieT co3nath 3h(HEeKTUBHBIN U Ka-
YECTBEHHBIN AIIEKTPOHHBIN 00yJaroInii Kypc, OpUEHTUPOBAHHBIN Ha JOCTHKEHHE
KOHKPETHBIX 00pa3zoBaTeNbHbIX 1eei. OHa HamnpaBiieHa Ha oOecrieueHue BHICOKON
CTETNEHU TOYHOCTH IPOTHO3UPOBAHUS 00pa30BaTEIbHBIX PE3yIbTAaTOB U 3(h(HEeKTUB-
HOCTH Kypca, YTO JIeJaeT €ro IMOJIE3HBIM MHCTPYMEHTOM JJIsl IperojaBaresei
1 00y4aroUINXCs.
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Figure 4. Criterion-content model of high-precision e-learning courses

Source: created by Mikhail V. Noskov, Yulia V. Vainshtein, Marina V. Somova.
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3akirouenue. Llenu uccnenoBanus, NOCTaBICHHbBIE ABTOPAMH CTATbH, OBLIN J10-
CTUTHYTBI B XOJI€ BBIIIOJIHEHUS CIIEAYIOIIMX ITAINIOB: aHAJIU3 AIEKTPOHHbBIX 00yyaro-
LIUX KypCOB, IPOJAEMOHCTPUPOBABIINX BBICOKHE [TOKA3aTEIN TOUHOCTH; BBISBICHHUE
TMIIOTETUYECKUX KPUTEPHEB Tn3aiiHa BbIcOKOTOUHBIX DOK; npoBeieHne aHOHMMHO-
I'0 aHKETUPOBaHUsI 00YyHYaIOIIMXCS U MpenojaBaTesell ¢ Helblo U3yUeHUsI MX MHEHUI
OTHOCHUTENBHO KayecTBeHHOro auzaitHa DOK; omnpezeneHne OCHOBHBIX 3JIEMEHTOB
nu3aiiHa BbIcokoToUHBIX DOK Ha ocHOBe 0000IIEHHOTO aHalIu3a Pe3ybTaToB aHKe-
THUPOBaHMs OOYyYaIOIIMXCS M MpernojaBaresiel; pa3padoTka 0000IIEeHHON KpuTepu-
aJIbHO-COZIEpP>KaTeNbHON MozienH BbIcOKoTouHOro DOK. BhIsSBIEHBI KIIIOUEBBIE DJlE-
MEHTBHI 1n3aliHa BbICOKOTOUHBIX DOK: 10CTYITHOCTE KOHTEHTA, CTPYKTYPUPOBAaHHOCTD,
rpagyK U3y4eHUs! AUCIHMIUIMHBI, CUCTEMa OLICHWBAHMs, CBOEBPEMEHHAsi oOpaTHas
CBsI3b, aKTyaJbHOCTh M MOJHOTA MH(OpPMAIINH, 3CTeTHKA, I)proHoMuka. Iloctpoena
KpUTEpPHAIIbHO-COZIEpKaTeIbHas MOJIENb BbIcCOKOTOUHOro DOK, oTpakaroiast cBsi3u
MEXTy KIIFOYEBBIMU AJIEMEHTAMU IU3aliHa U CPEACTBAMH CHCTEM YyIIpaBieHHsI 00yue-
HHUEM, C IIOMOILIBIO KOTOPBIX OHU MOTYT ObITh peanu3oBansl B DM1OC Bys3a.

B nepcnextuBe ganbHEHIIEro pa3BUTHUS MCCIIEIOBAaHUS IUIAHUPYETCs pa3pa-
00TKa METOAMYECKUX PEKOMEHJALUN [0 MPOEKTUPOBAHUIO MEAAroru4eckoro Ju-
3aiiHa BHICOKOTOUHBIX IEKTPOHHBIX 00yYaroIIKUX KypCcoB U UX arpodaius B o0pa-
30BaTeIbHOM IIPOLIECCE CTYIEHTOB By3a.
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AnHoraums. [locmanoexa npodnemvi. POCT BOBIEUEHHOCTH M1€AaroroB B 0OMEH NpOu3Be-
JICHUSIMH B COLMAIIBHBIX MEAHa TPeOyeT OCMBICICHHS HOBBIX MEXaHM3MOB PAaCIpOCTPAHEHHS
MeIarornyeckoro 3Hanus. Llens mccnenoBaHus — BhISIBICHHE YCIOBUH MPO(heCcCHOHATBHOTO
pa3BUTHUS yuuTelnei yepe3 myOnuKau aBTOPCKOro KOHTeHTa. Memodonoeus. Ha ocHOBe KO-
JINYE€CTBEHHO-KAaYeCTBEHHOTO KOHTEHT-aHanu3a 40 akkayHTOB y4uTeJeil HaualbHbBIX KJIaccoB
(«BKonrakre» n «Tenerpam», 2022—2024 TT.) ©3y4eHbI 0COOCHHOCTH PO ECCHOHANBHBIX CO-
o01IecTB, POPMUPYIOLIUXCSI BOKPYT MEJaroroB-aBTOPOB B COLMAIBHBIX Meara. MeToa0JI0TH-
YyecKasi OCHOBA HMCCIIEJOBAaHUS — OHTOJOTMUECKUN U aKMEOJIOrMYeCKUui MOoAXonsl. Pe3yivma-
mot. ColnaiabHbIe MeIMa CTAIN BAKHEUIITUM KaHAJIOM KOMMYHHUKAIIUU YIUTEIIEH 1 TITOIA KON
Juia 10OpPOBOJILHOTO 00BETUHEHUS YUUTeNel B IpodeccuoHalbHbIE CETEBbIE COO0IECTBa, pac-
MIPOCTPAHEHUs] aBTOPCKHX IENAaroTHUeCKUX IMpou3BeneHuil. [IpoaHanmn3npoBaHsl (GHHAHCO-
BO-9KOHOMHYECKHE U HOPMATUBHO-TIPABOBBIC ACTICKTHI ITyOIMKAIH TIEJarOTHIECKUX MTPOU3Be-
JICHHI, a TaK)Ke OCHOBHBIE CIOCOOBI MX PAcCHpOCTpaHEHUs Ha KOMMEPYECKOH OCHOBE: cOOp
[IOYKEPTBOBAHUI Ha Pa3BUTHE aKKayHTa; MMOJNMCKA Ha 3K3EMIUISIPbI IPOU3BEACHUN; TUIATHBII
JIOCTYII K ITU(PPOBOMY KOHTEHTY; TIOANKCKA Ha 3aKPBIThIe KaHabl. OTMEYEHO, YTO 3HAUUTEIb-
Has 4acTh MeAaroruiyeckux MPOU3BEICHUNA OCTACTCS B OTKPBITOM JOCTYIIE, PACIPOCTPAHAETCS
Ha 0e3B03ME3THOM 0CHOBE. 3axmouenue. VlcciaeqoBanue NPUXOAUT K BBIBOLY O TOM, YTO MOSIB-
JIEHHE HOBBIX MPAKTHK PACIPOCTPAHCHUS MTeAarorHueCcKoro 3HaHUs, B TOM YHCJIE TIOCPEICTBOM
KOHTPOJIMPYEMOU KOMMEpIHATIN3aIlliH, CIOCOOCTBYET Pa3BUTHIO IU(POBBIX KOMIIETECHIIUH I1e-
JIaroTOB, ITOBHIIACT WX MHHOBAI[MOHHYIO aKTHBHOCTH M YKPEIUIIET aBTOPCKYIO MPOdeccHo-
HaJIbHYIO TIO3UIIHIO.

KnioueBble cji0Ba: OHIAH-KOMMYHHUKAIIUH, TU(PPOBAS TPAMOTHOCTB, IU(PPOBBIE TEXHO-
JIOTUH, aBTOPCTBO
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3asiBieHre 0 KOH()IUKTe HHTepecoB. ABTOD 3asBISCT 00 OTCYTCTBHM KOH(IMKTA MH-
TEpPECOB.
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Pedagogical works in social media as a resource for teacher
professional development

Yulia Yu. Pustylnik

Federal Institute for the Development of Vocational Education and Traning, Moscow, Russian
Federation
Ey.pustylnik@internet.ru

Abstract. Problem statement. The increasing engagement of educators in sharing author-
generated content on social media necessitates an examination of emerging paradigms for
disseminating educational knowledge. This study investigates the conditions for teachers’
professional development through the publication of original teaching materials. Methodology.
This study investigates the conditions for teachers’ professional development through the
publication of original teaching materials. Employing a mixed-methods content analysis of
40 primary school teachers’ accounts on VK and Telegram (2022-2024), the research explores
the characteristics of professional learning communities centered around teacher-authors.
The methodological basis of the research is the ontological and acmeological approaches.
Results. Social media have become the most important communication channel for teachers
and a platform for the voluntary association of teachers in professional online communities
for the distribution of original pedagogical works. The author describes the monetization
framework and legal aspects of publishing educational materials, the results of the analysis
of the main distribution models, including: crowdfunding for the development of educational
content; access to resource libraries by subscription; digital licensing of pedagogical
materials; premium content in closed communities. It is noteworthy that significant content
remains in the public domain. Conclusion. The study concludes that evolving knowledge
dissemination ecosystems — particularly through controlled commercialization — enhance
digital literacy acquisition, pedagogical innovation capacity, professional identity as content
creators.
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ITocTanoBka nmpodJemMbl. CTpeMHUTENbHOE pa3BUTHE U(PPOBBIX TEXHOJIOTHH,
KOMMYHHUKAIIMOHHBIX TIaT(OPM U COIMAIBHBIX ME/IMa 0Ka3aji0 3aMETHOE BIIUSHHE
Ha KOMMYHUKaTHUBHBIE TIPAKTUKH B 00pa3oBaTenbHOi chepe [1], a Hapsagy ¢ oOumm
MOBBILIEHUEM IIUPPOBOM rPAaMOTHOCTH MPHUBEIIO K MOSIBICHUIO YHUKAIBHOTO I }-
POBOTrO 00pa30BaTENBLHOTO KOHTEHTAa. BOCTpeOOBAaHHOCTH aBTOPCKHUX IMPOU3BEE-
HUH TUTEpaTypbl, HAYKU M UCKYCCTBA, CO3/IaHHBIX TMeAaroraMu Ajs 1enei oopazo-
BaHUs (Jjanee — neJarorndecKux Mpou3BeIeHU ), pOCT aKTUBHOCTH TMEAAaroroB B UX
CO3JJaHMH SIBIISICTCS IN100aIbHOM TeHIEHIIMEH, CIIe/ICTBUEM LU(POBU3ALIUN 00pa30-
BaHMsI. DTO MOATBEPKAACTCS, B YACTHOCTH, YBEJIMUCHUEM YMCIIAa UHTEPHET-ILIAT-
¢dopmM, crenuaIM3UPYIONUXCS HAa OOMEHE MeJaroruuecKUMHU IMPOU3BEICHUIMU,
aKTUBHOCTBIO UX monb3oBareneit. [Inmargopma Teachers Pay Teachers, co3mannas
B 2006 r., ceroaHst UMEET CBbIIIE 7 MIIH 3apErMCTPUPOBAHHBIX [10JIb30BaTENEH, aK-
TUBHOCTb KOTOPBIX M3MEPSETCS COTHSIMM ThICSIY TOCEIIEHUH B IeHb. MHOXKECTBO
aHAJIOTUYHBIX TUIAT(GOPM CYIIECTBYET B MUpPE, OHU MpPEJIaraloT nejaroram mpu-
BJIEKATEIIbHBIC YCIIOBHS COTPYAHUYECTBA, yAOOHBIN MHTEpdeiic, THOKUE WHCTPY-
MEHTbl MOHETHU3AIIIH.

B Hactosiiee Bpemsi B Poccun oTCyTCTBYET crielMain3upoBaHHas IUIOMIAIKa
JUISL paclpOCTpaHEHUsl Mearornuyeckux MPOU3BEICHUM Ha PYCCKOM S3bIKE U Ha
s3bIKaxX Hapo7oB Poccun, X0Ts BOBMOXKHOCTH TaKO#M pa3pabOTKH HEOAHOKPATHO 00-
CYX/1aJ1ach, U OT/I€JIbHBIE ITOIXO/IbI YK€ BOIUIOLIEHBI PHU co3aaHuu miatdopm Mo-
CKOBCKOM 3JIEKTPOHHOM IKOJIbI, POCCHIICKOI AIEKTPOHHOM HIKOJIBI, mopTaia «1u-
dboypox». Jlnsa HaceimeHus IUGPOBOM 00pa3oBaTEIBLHON Cpelbl aBTOPCKUMHU
JTUIAKTUYECKUMHU TOCOOMSIMU POCCHICKUE MEAarord aKTUBHO HCIONB3YIOT J0-
CTYIHBIE IIU(PPOBbIE UHCTPYMEHTHI U cepBUCHI [2]. [Ipu 3TOM HE MPOUCXOIUT KOTH-
POBaHMS 3aMaIHBIX 00PA3I0B, HOBBIE CIIOCOOBI PACIIPOCTPAHEHHUSI T1€JarOTUYEeCKO-
ro 3HaHUsA (POPMHUPYIOTCS HAa OCHOBE XapaKTEePHBIX IS POCCHICKOM MeIaroruku
Tpaauiuii 6e3803Me31HOr0 ooMeHa 3HaHUAMU. OJIHAKO HeJb3sl OTPULIATh HHTEpEeC
ME€JaroroB K BO3MOXXHOCTH TMOJyUY€HHUsI BO3HATPAXKICHUS 33 PE3YJIbTaThl MHTEIICK-
TYaJIbHOTO TBOPYECKOTO TPy MO CO3AaHUI0 aBTOPCKUX JUIAKTHUYECKUX OCOOUN
Y IPOTrpaMMHO-METOANYECKUX MaTepUAJIOB.

B coBpeMeHHON POCCUICKOM MENarorn4eckoi Hayke aKTUBHO Pa3BUBAIOTCS
MCCIIEIOBaHMSI, MOCBSIICHHBIE MTpoLieccaM I1o0anu3aiiy, KOHBEpreHIInu B 00pa-
30BaHUU. 3HAYUTEIbHOE BHUMAHUE yAEIAETCS U3YUEHHUIO BOCIIUTATEIbHOIO IIOTEH-
uasia qugpoBoi 00pa30BaTeIbHON Cpelibl, COMATbHBIE CETH PAacCMaTPUBAIOTCS
Kak crienuduueckas cpefa colpanu3auny Moioaexu. OTaenbHbIM HallpaBieHH-
eM SBIsSIETCs pa3pab0oTKa TEOPUU M METONUKH (popMHupoBaHHS MHPPOBBIX KOMIIE-
TEHLUH NearoroB 1 MOJArOTOBKH OyIyIIMX YUUTEIEH K IPUMEHEHHUIO HOBBIX TEX-
HOJIOTHH.

Hecmotps Ha 3HaYMMBble Hay4UHbIE JOCTHKEHUS B OCMBICIIEHUHU TpaHCchopma-
LMOHHBIX MpoLeccoB B IU(POBOM 00pa30BaTEILHOM MPOCTPAHCTBE, OUEBUACH
Ne(UIUT CUCTEMHBIX MCHUXOJIOTO-TIEarornyeckKuX MCCIIeI0BaHuN crerupuKu
JUYHOCTHOTO M MPO(eCCHOHATBLHOTO PAa3BUTHSI TIEAAroroB Kak aBTOPOB OJOTOB
B COI[MAJIBHBIX CETAX, YTO MOXKHO OOBSICHUTH HOBU3HON 3TUX KOMMYHUKATUBHBIX
MPaKTHUK.
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JlaHHO€ Hccnen0BaHue MOCBSIEHO U3YUSHHIO ONbITa IPUMEHEHUs IH(POBBIX
MHCTPYMEHTOB M CEPBHUCOB JUIsl ITyOJIMKALIMH [I€1arOrn4eCKUX MPOU3BEICHHM, CO3-
JAHHBIX IIKOJIbHBIMHM YUHUTENIIMU (Ha IpUMeEpe YUYHUTeJIed HayalbHBIX KJIacCOB),
B COLIMAJIBHBIX CETAX M MecceHakepax. Mbl pokycupyeMcst Ha (PrHAHCOBO-IKOHO-
MHYECKOM M HOPMAaTHBHO-IIPABOBOM acIieKTaxX MpoOiIeMbl paclipoCTpaHeHus reaa-
TOrMYECKMX MPOU3BENECHUN B COLMAIbHBIX Menua. B cBs3u ¢ 3TuM B crarbe uc-
I0JIB3YETCSI TEPMUH «KOMMEPLHAIN3ALMSD), KOTOPBIA B KOHTEKCTE HUCCIIEJOBAHMS
IIOHMMAETCA KaK CO3/IaHUE YCJIOBMM Ui IOJIY4YEHMs INE€JaroroM MarepHalbHOTO
WM HEMAaTEpUaAIbHOIO BO3HATPAKIEHUS 3a CO3[aHME U PaclpoCTpaHEHHE aBTOp-
CKOI'O II€1arOrMueCcKoro Mponu3BeIeHuUs.

Llenb — BBISIBIEHHE YCIOBUN MPOQECCHOHATBFHOTO PAa3BUTHUS YUHUTENIEH depe3
MyOIUKAIMIO aBTOPCKOTO KOHTEHTA.

Mertonosorusi. Ctarbs NOCTpOEHA Ha PE3yJIbTaTax 3MIMPUUECKOTO HUCCIIEN0-
BaHMUsl, MpoBefieHHOro B 2022-2024 rr. B connanbHoi cetu «BKonTakre» u B Mec-
cenkepe «TenerpamM» METO0M KOJINYECTBEHHO-Kau€CTBEHHOI'O KOHTEHT-aHaJIn3a
MaTepuasoB MyOIuKali pOCCUICKOTO MHTEPHET-CErMEHTA. DMITUPUUECKYI0 0azy
HCCIIEIOBaHMSI COCTABWIIN aKKayHThI 40 6i0orepoB U3 4yucliia yUuTeaell HauaabHbIX
KJj1accoB, 65 % yuureneii-01orepoB u3 BHIOOPKH OAHOBPEMEHHO BEIYT CBOW aK-
kayHT B «Temerpame» u B «BKonTakre». Merononornuyeckas 0OCHOBa MCCIIEI0Ba-
HUS — OHTOJIOTMYECKUM M aKMEOJIOTHYECKUN ITOIXO/IBI.

Pe3yabTarsl u 00cyxaenune. Co3aHue aBTOPCKUX NEAArOru4eCcKux mMpoun3Be-
JIeHUH BCer/a OTIMYano TBOPYECKH pabOTaIOIIMX [1€AaroroB, a B LU(GPOBYIO SMOXY
IpUOOpEI0 MacCOBBIM XapakTep, cTajg0 HEOThEMIIEMOM 4acTbio MPOpeCcCHOHaNb-
HOM IeIarornueckon nearenbHocTh. K 4nciay aBTOpCKHUX MEAaroru4ecKux Mpous-
BEJICHUH OTHOCATCS pa3HOOOpa3Hble IUAAKTUYECKHE MOCOOMS: KOMIIbIOTEpPHBIE
Ipe3eHTaluy, pabouue TeTpaau U JUCThI, KAPTOUKH 3aaHUH, BU3yaIbHbIE OIOPHI
u 1ip. Liudposbie TeXHOIOTMH 00JIEryaroT Kak Mpolece CO3aHus MeJaroruueckoro
MIPOU3BE/ICHUS, TAK M PACIIPOCTPAHEHUS €r0 KOMUM, OTHOBPEMEHHO 000CTpsis IPO-
611eMy OXpaHbl aBTOPCKHUX MPaB U MOTYyYEHHUs aBTOPCKOTO BO3HATPAXKICHUSL.

C no3unuii akMeoJIOrHYeCcKoro noaxoJa CO3AaHue Ne1arornueckux Mpou3Be-
JCHUN SIBIISIETCSl JAECKPUIITOPOM MPOPECCHOHAIBHOTO pa3BUTHS meaarora [3].
MoxHO paccMaTpuBaTh IEIArOrMue€CKUe NPOU3BEAEHUS B KAaueCTBE pPE3yJbTaTOB
OCBOEHHSI HOBBIX CITIOCOOOB JIEHCTBUH, «pa3BUTHs TBOPYECKOTO MOTEHIIMANA, 00e-
CTIEYMBAONINX JOCTHKEHHE aKMEOJIOTHYECKOTO YPOBHS MPO(ECCHOHATHFHOTO Ma-
CTEpCTBA B MPOLECCE MPEOAOIECHNUS CUHXPOHUYECKH BO3HMKAIOIIMUX MPOOIEMHO-
KOH(QIUKTHBIX cutyauuit» [4, c. 10]. Tak, pa3paboTka aBTOPCKUX AUIAKTUYECKUX
OCOOMH YacTo COMPOBOXKAAET IBPUCTHUECKYIO Pe(IEKCHIO YUUTENsl IO TMOUCKY
CHoCcO00B MHIUBHUIAYATU3AUN 00pa30BaTeIbHOTO MPOIIEcca C yU€TOM COLIMABHO-
M€arorH4ecKoro KOHTEKCTa.

Co3nanue neraroruyeckoro Mpou3BEACHUS TAJIEKO HE BCETa COMPOBOKAACTCS
nyomukanmen. B XX B. BOSMOXKHOCTH MyOJTUKAITUH TIEIarOTMYECKUX TIPOU3BEICHHM
LIKOJIbHBIX YUUTeNeH ObUIN OrpaHUYeHbl yueOHbIM KHUTOM3JaHUEM U IyOIuKauen
cTarel B Hay4yHO-METOIMYEeCcKuX KypHaiax. C pa3BUTHEM HHTEpHET-IUIaT(opM mos-
BIJIUCh HOBbIE BO3MOXHOCTH. CTUMYJaMU K UX OCBOEHHIO CTaIM Kak Mpodeccuo-
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HaJIbHBIA UHTEpEC, TaK U BO3MOXKHOCTH MPOJEMOHCTPUPOBATH MpodeccuoHaIbHbIe
JOCTH>KEHUS [S], ypOBEHb MacTepCTBa, HAIIpUMEP B MPOLIECCE ATTECTALUH.

TBopUecKHii TOIXO/ K CO3AHNI0 KOHTEHTA BeO-caiiTa IeMOHCTPHUPOBAI JIyUIIIHe
podeCCHOHANIbHBIC Ka4eCTBA U JOCTIKEHUS YUUTENsl €r0 KoJuleraM, 00yJaroInM-
csi, MECTHOMY cooOriecTBy. OHaKo MyOMuKaIys MeJaroriuecKux MPOU3BEACHUIMA
B COLIMAJIbHBIX ME/IMA, B OTIMYKE OT yUeOHBIX W3aHUI U cTaTeil B HAy4YHO-METO -
YEeCKHUX JKypHaJlaX, CO37[aeT KaK HOBbIE BOBMOKHOCTH MPOPECCHOHATBHOTO pOCTa,
TaK U HOBBIC BBI3OBHI, MPOPECCHOHANLHBIE PUCKH. [[OMUMO TEXHHUYECKUX TPYI-
HOCTEH, CBA3aHHBIX C CO3/IaHUEM U aKTyaJlu3alueil KOHTEHTA, BIaJebLIbl IEPCO-
HaJIbHBIX CAaUTOB CTOJKHYJIHCH C IByMS KJIIFOUEBBIMU MPOOJIEMaMU: OTCYTCTBHEM
MEXaHHU3MOB CIPABEIJIMBOIO BO3HATPAXKICHHSI 32 MHTEIUIEKTYaJIbHbIN TPy U He-
KOHTPOJIUPYEMBIM PACTIPOCTPAHEHUEM X aBTOPCKUX Mpou3BeieHnii B CeTH, C 1ia-
ruaroM. CeronmHsi nH(pOpMAILIUS HA TIEPCOHAIBHBIX CalTax y4HTeleH (3a penKuM
HCKITIOYEHHEM) CBEeJIeHa K MUHUMYMY, KOHTEHT HE OOHOBIISIETCS.

B nanbHelinem 0coObIM THUIIOM arperaropoB MeJarornyecKux MpOoU3BEACHUN
CTanu BeO-CalThl, KOTOPbIE CHEUATU3UPOBAINCH HA BbIJIau€ YUUTEISIM CepTU]U-
KaTa 0 MyOJIMKalKy ONKCaHus UX npodeccuoHalIbHOrO onbiTa. B Xone arrectanuu
Ha KBUTH(DHUKAIIMOHHYIO KaTETOPHUIO TaKas MyOJIMKAIUs TPUPABHUBAIACH K CTAThE
B HAyYHO-METOJMYECKOM KypHalle, JaBayia JTOTOTHUTEIbHbIe 0aJlibl, HO BeO-CalT
He obecrevynBall OXpaHy aBTOPCKUX IMPaB: MPOLECC MOATOTOBKH K MyOIHKaIIMN Ha
MHOTHUX caiTax ObLI MAKCUMAJIbHO YIPOIIEHHBIM, HE COMPOBOXKAAIICS PELICH3UPO-
BaHHMEM U MPOBEPKON TEKCTa HA OPUTHMHAIBHOCTD, (haiijIbl HE OBLIN 3aIIMIIECHBI OT
KOITMPOBAHHUS;, aBTOPHI HE MOTy4YaJId BOSHATPAXK/ICHHS, & HAIIPOTUB, TIATHIIN 32 ITy0-
JIMKALIMIO CBOETro MaTepuana [6].

[TapannensHO pa3BUBAIUCH PECYPChl BUICOXOCTUHIOB [7], 0COOEHHO MOMYIIsp-
HBIMHM OHH CTAJIA Y MEJAroroB CO CJIOKMBILIEHCS «aBTOPCKOM CUCTEMOM JIEATEIBHO-
cTu» [8], KOTOpbIE MOIVIM MTPOIEMOHCTPUPOBATh ABTOPCKUE METOANYECKUE IPUEMBI,
JOXOAYUBO OOBSICHUTH CIIOKHBIN yueOHBIN Marepuan. BUACOXOCTHHTH, K IPUMEPY
YouTube, nmenu BcrpoeHHbIe marGoOpMeHHbIE MEXaHU3MbI, HACTPOCHHBIC Ha OXpa-
HY aBTOPCKHX MpaB: OHU HE MO3BOJISUTN TyOIMPOBaTh BUACOPOIUKU U UCIIOIH30BATh
My3bIKaJbHbIE KOMIIO3ULIMHU 0e3 pa3perieHus npaBooOnagareneii. Kommeprmanusa-
L[MS aKKAYHTA I1€/1arora Ha BUJIEOXOCTUHI€ MOIJIa OCYILECTBIISATHCS 3a CYET HOBBIILIE-
HUS y3HABAEMOCTH, «3KCIIEPTHOCTI aBTOPA, & TAKXKE 3a CUET Pa3MEILIEHUS PEKIIaMBbI.

B nocneanue rogpl BaKHEWIIUM KaHAJIOM KOMMYHHUKAIIMU YUYUTEIEH CTaIH CO-
[MaIbHbIE CETU U MecceHKephI [9]. X xapakTepu3yloT ruOKre TEXHOIOTHUECKHe
pelleHrs ¥ MHTYUTUBHO TOHATHBIM uMHTepdelc, pa3HooOpa3Hble BO3ZMOKHOCTH
pacnpoCcTpaHeHUs OPUTHHAIBLHOTO aBTOPCKOTO KOHTEHTa HA KOMMEPUECKOH OCHO-
BE€ — OT IPSAMBIX MPOJAX 0 peKiIaMHbIX MHTerpaunii. B 2022—-2024 rr. nosBuinch
MIpUMEpPHI YCIENTHOM KOMMEPIIMAIN3allii aBTOPCKUX MEeIarOrHYeCKUX MTPOU3BeIe-
HUM, CO3[JaHHBIX M€1aroraMu, B TOM YUCJIE YUYUTEISIMU HayalbHBIX KJIACCOB, B CO-
unanbHOM cetu «BKonTakre» u B Mmeccenxepe « Tenerpamy.

Kommepueckoe 1 HEKOMMEPUYECKOE paclpoCTPAHEHUE B MOMYJSPHBIX COLIMAIb-
HBIX MEHMa aBTOPCKUX NENArOrMueCKUX MPOU3BEICHUN 3HAYUTENILHO OTIIMYAeTCS
OT MOJIEJIH, HA KOTOPOM CTPOSATCS MPOAAKU TOBAPOB HA MapKeT-Iuieiicax. OCHOBHOE
OTJIMYME 3aKITI0YAETCS B TOM, YTO HA KOMMYHHUKALIMOHHBIX IJIOIIAKAX COLMAIbHBIX

308 EVOLUTION OF TEACHING AND LEARNING THROUGH TECHNOLOGY



ITycmuinonux FO.FO. Bectnuk PYJIH. Cepust: Undopmarusarms odpasosanus. 2025. T. 22. Ne 3. C. 304-314

Meua Meaaroru J00poBOJIbHO 00BEIUHSIOTCS B PO(ECCHOHAIBHOE COOOIIECTBO
[10]. Takoe coob11ecTBO TOMOI€HHO (HanpuMmep, OObEAUHSIIOTCS YUUTEINs Hadallb-
HBIX KJIACCOB), IOATMCYUKH IMPUXOJIST B COOOIIECTBO /I OOIICHHS Ha Tpodeccro-
HaJbHBIE TEMBI C ABTOPOM aKKayHTa U JPYTUMHU €IMHOMBIIUICHHUKAMU, JJIs1 OOMe-
HA ONBITOM M Tenarormyeckumu uaesmu [11], oHM He TIaHUPYIOT COBEPIIATH
nokynku. Coob11ecTBO CO3JaeTCsl BOKPYT JIMIepa MHEHUH, ONBITHOTO Mearora co
c(hopMupOBaHHON aBTOPCKOM Mo3uIiel [ 12]: OH co3aeT Mmosie3Hbli 1 HHTePECHBIN
KOHTEHT, BBICTYIIA€T B POJIM HKCIIEPTA U KOHCYJIBTAHTA, MHULIUUPYET U MOJEPUPYET
00CyXKeHHE JUCKYCCHOHHBIX BOMPOCOB B HaTe, CIHOCOOCTBYET PEIICHUIO IPO-
OJIEMHBIX BOIIPOCOB, BBITIOJHSAET POJIb HacTaBHUKA [ 13].

Poct yncna noanucynkoB npodeccuoHaIbHOTO COOOIIECTBA B COLIMATBHBIX Me-
nua o0ecrieurBaeTcst Oraroapsi yHUKaJIbHOMY KOHTEHTY, OOHOBJISIEMOMY Ha «BHYT-
pEHHE MOTHBAIMK, KOTOPasi CBsI3aHa HEMOCPEICTBEHHO C CONIEPIKAHUEM JEeSTellb-
HOCTH, a He oOYX1aeTcs BHEIIHUME 00cTosiTensecTBaMm» [ 14, c. 38]. B ominune ot
JIOKAJIbHBIX MpodeccroHanbHbIX coolmIecTB [15], B ceTeBbIX co00IIecTBaX OTCYT-
CTBYET aIMUHUCTPATUBHBIN KOHTPOJIb.

N3HauanbHO BeCh KOHTEHT PACTIPOCTpaHsETCS Ha OE3BO3ME3THON OCHOBE.
OnHako HEOOXOAMMOCTD MOMJEPKKH M PAa3BUTHS COOOIIECTBA PaHO WM ITO3THO
CTaBUT BOMPOC MATEPUATBLHOTO BO3HATPAXKJICHUS aBTOPOB 3a 3TOT HEJETKUM TPY/.
CoBpemeHHOE OJIOrepcTBO MpeAronaraeT MoauyHKIMOHAILHOCTh aBTOpa: AJIs
CO3/1aHUsI KOHTEHTA aBTOPY HEOOXOMMO BBIMOIHSITH (DYHKIIUU PEAAKTOPA, KOPPEK-
TOpa, XYIOKHHKA-O()OPMUTENs, BEPCTANBINNKA, PEKUCCEPa, 3BYKOpPEKHUCCEpa.
BwmecTe ¢ TeM poccuiickoe 001IecTBO MPEAbSIBIISET KECTKUE TPEOOBAHUS K COMIEP-
YKaHWIO MMyOJIMYHBIX aKKayHTOB MeAaroroB. Pa3BuTue myONUYHBIX aKKAyHTOB CTAJIO
HOCHUTbH XapakTep OM3HEC-OPUEHTUPOBAHHOM 3a/1a41, CONPSKEHHOM C IEH3YPHBIMU
OTrpaHUYEHUSIMU U MpodeccuoHaNbHBIMU puckamMu. O TpaHCcPOopMaIMK ATUKO-TIPO-
(hecCHOHANIbHBIX YCTAHOBOK TIEIarOTOB B OTHOIICHUH KOMMEPIIMAIA3AI[IU aKKayH-
TOB CBUACTEILCTBYET TOT (DAKT, YTO OOJBITMHCTBO YUUTEICH-OIOTEPOB CTANIN BHI-
CTyINaTh B COIIMANIBHBIX MEAHA TOJ PEalbHBIMU (aMUIHSIMH, MMOKA3hIBAaTh CBOE
nuio Ha gororpadusx U B Buaeo3anucsx. B nepuon 2022-2024 rr. 3adukcupoBaH
pPOCT umncia cooOIEecTB, MPUMEHSIOMNUX 0a30BbIe CIIOCOOBI PACIIPOCTPAHCHHUSI T1e-
JArOTMYECKUX MPOU3BEICHUM Ha KOMMEPYECKOM OCHOBE; HUKE MBI KPATKO OXapaK-
TEPU3YEeM 3TU CIIOCOOBI.

1. Ilpsamou cbop noocepmeosarnuti Ha pazeumue axkkayHma. Jlis cooOIIecTB
«BKoHTakte» B mporpamMmmHoe obecriedeHue miaTopMbl HHTETPUPOBAH UHCTPY-
MeHT VK Donut, oGecrieunBaromniuii cOOp pa3oBbIX WIH PETYISIPHBIX MUKPOTpaH-
3aKIUN; MTHCTPYMEHT JOCTYIEeH B 0a30BBIX HACTpoOiKax coolmiecta. [lonnucun-
KaM, KOTOpPBIE OTIIPABIISIOT (PMHAHCOBBIE CPEICTBA, MOXKET OBITh MPEIOCTABICHO
MPaBo JIOCTYIA K 3aKPBITHIM MaTepuanaMm. B BbIOOpKe HAIIEro MCCIIEeTOBAHMS WH-
ctpyment VK Donat npumenstor coobmiectBa «HauanpHast mkona AbBrieiikay,
«Mowu HeckyuHbIe ypoku. HadanbHas mikomnay, « Ypoku BHe (opmara | HauaabHas
mrkoJiay, «Ilemarornueckast KOmuiIKa | Ha4YaabHas IIKOJIA» | JIp.

2. OtMyaercs OT MEPBOTO yenesbiM Xapakmepom cobopos, NogooHo KpayadaH-
TUHTY — cOOpYy CPECTB MO MOAMKICKE Ha CO3JaHUe KOHKPETHOTO MPOAYKTa. YUnTe-
151-0J10TephI HCTIONB3YIOT 3TOT CIIOCO0 /71 pacpOCTpaHeHUsl aBTOPCKUX Iearoru-
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YeCKUX MPOU3BEACHUI Ha OyMa)kHOM HocuTene. Tak, Ha yCIOBUSX Mpea3akasza
coobmiecTBo «Hauanka-WHTEHCUB) OpraHU3yeT Me4aTh B TUMOrpadu aBTOPCKOTO
«bnokHoTa goctmwxkennit nepBokiaaccHuka» (aprop E.I1. Tuxonosa). CooOmiecTBO
Samsik.pedagog mpakTHKyeT 3aKa3 1Mo MpeaoriaTe s THPaKUPOBAHUS aBTOPCKHIX
pabouux Terpanei u npomnucei (aBTop A.A. CaMCOHBIYEBA).

3. Ilpooadica npasa ucnonb308anus NPousseoeHuss 8 d1eKmpoHHoM euode. JIis
ATOTO HMCTIOIB3YETCS CIENUaTU3UPOBAHHbBIN CalT (MHTEPHET-Mara3uH) Ju00 Mpo-
rpaMMBI-00ThI, 0OecreuynBaroIne TIATHbIM JocTyn K (ainaM. Takoi criocod pac-
MIPOCTPAHEHUS TOIXOAUT JIJIsl PA3HOTHUITHBIX ITPOU3BEICHUH, KOTOPbIEe HEBO3MOKHO
WJIH HelleJIeco00pa3Ho 00beqUHATH B KOMIUIEKT. Hampumep, coobmectBo «Hauarn-
Ka-UHTEHCHBY IpeasaraeT npuoopecTy B IEKTPOHHOM BUJE Pa3JIUYHbIC Taiibl,
MaMSTKH, CLIEHApUH, KapToukH U TpeHaxepsl (aBTop E.I1. Tuxonosa). CoobuiecTBo
«JlockyTku Kcenum» pacnpocTpaHseT Ha KOMMEPUYECKOW OCHOBE OIOPHI, HAOOPHI
KapTo4€eK, TPEHUPOBOYHbIE JIUCTHI J1st moaroToBku k BITP (aBrop K.A. Kauaesa).

4. I[Ipedocmasnenue nonvsosamento NAamMHO20 00CMyNnd K Cneyuaiusupo8aH-
HOMY 3aKpblmomy Kanaxy (coobujecmey), B KOTOPOM CO3/laHa TeMaTH4ecKas MOj-
0OpKa MUIAKTUYECKUX MOCOOMN M METOAMYECKUX MaTepHasioB. Takue mog0OpKu
YUUTENsl Ha4aJbHBIX KJIACCOB CO3/AOT JUIsl OTJENBHBIX YUEeOHBIX NpeaAMETOB (Ha-
MIpUMeEp, PYCCKOTO sI3bIKa, MATEMaTUKH, YTEHUS, OKPYKAIOIIIEro MUPa, TEXHOJIOTHH )
WIN JUIA BceX YUEOHBIX MPEIMETOB B OTHOM U3 KiaccoB (1—4) Ha4ambHON IIKOJIBI.
Kak npaBuiio, oriadyeHHbIN TOCTYI OTKPBIBAETCS HA CPOK /10 OKOHYAHUS y4eOHOTO
roJia, MoJb30BaTellb MOIYy4aeT MePCOHATN3UPOBAHHYIO METOJUUECKYIO TMTOIICPKKY
aBTOpa U MPaBO CKAYMBAHUS U MCIIOJIb30BaHUS B COOCTBEHHOM MPOQeCCUOHATLHOM
JesITeIbHOCTH BCEX MaTepHAaJIOB.

3aBepiuasi 0030p, OTMETHUM, YTO KPOME MEPEUUCIIEHHBIX CITIOCOOOB MPSIMOTO I10-
Jy4eHHsI aBTOPCKOTO BO3HATPAXKICHHS CYIIECTBYIOT PSAJ] KOCBEHHBIX CIIOCOOOB KOM-
MepLHaIU3aliy aKKayHTOB 3a CUET peKiaMbl B coolriecTBe. B kauecTBe mpumepos
NIPUBENIEM peKJIaMy aBTOPCKUX Y4eOHbIX m3naHuii (coobmectBo «HOmus IToHsToB-
ckast. OneIT yunurens» pexkinamupyet nocoous FO.H. [ToHsaToBCKO#M, KOTOpBIE pean-
3yeT m3narenscTBo «Ilmaneray) u pexinamy oOpa3oBaTeNbHBIX KypCOB C y4acTHEM
yuuTens-0norepa Wik ¢ UCHOIb30BAaHMEM ABTOPCKHUX IMEIAarornyeckux MpoHu3Berie-
HUM (coobmiecTBO «Mos HIKATyJIKa» pPEeKIaMHUPYeT aBTOPCKUN MPOCBETUTEIHCKUN
kypc «IloaroroBka k mkosne ¢ mocobusmu «3HaHus Ha nagomke» . /. JlerrepeBoii).

Ha3zBanHble crocoOBl pacrpoCTpaHEHUs! MEeJaroruueckux MPOU3BEACHUN Ha
KOMMepuecKoil ocHOBe BIoJHE 3()()EeKTUBHBI, OTHAKO OHU HE B ITOJIHOM Mepe 3allu-
[Ial0T aBTOpa OT IuIaruara. JJis 3amuThl aBTOPCKUX MpaB MeJarord NIpUuHUMAIOT
MEpbl MOpaJIbHOTO XapakTepa (0ObsCHeHHE, yOeKIIeHHE, MPU3BIBBI K COBECTH
1 cOONIOICHUIO HOPM KOPIOPATUBHON ATHKH) MO OTHOIICHHIO K TOAMHCYUKAM,
BPYUYHYIO OCYIIECTBJISIIOT MOHUTOPUHI KOHTEHTa OJMM3KHUX MO TeMaThKe cOo00-
IIECTB, BBOJAT IIPaBHJIa COOOIIECTBA U OMIOKUPYIOT HapymuTene. Texuuueckue
CpeZCTBa 3alIUThI aBTOPCKUX MPaB POCCUICKUX MEAroroB MOKa IBHO HEIOCTATOUYHBI.
VYuutens-0610repbl  yKa3bIBalOT WHGOpPMAIMIO 00 aBTOpax MPOU3BEICHUN Ha 00-
JIOKKaX, B KOJIOHTUTYJIaX, B Ha3BaHUM (hailyIoB, HO HE MPAKTUKYIOT HCIIOIH30BAHUE
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BOJISIHBIX 3HAKOB M LIU(POBBIX MOANUCEH; (ailsibl HE 3alUIIEHbI OT KONUPOBAHUS
n u3Mmenenus. Ha miargopme «Tenerpam» yxe NOSBUINCh UHCTPYMEHTBI, OTpaHU-
YHMBAIOLIME BO3MOXXHOCTh IIEPECHITIKU, KOMMMPOBAHUS, U3MEHEHMUsI, ITedaTu (haiiinos,
HO MX MCIIOJIb30BaHUE YUUTEISIMU-OI0repaMu c03/1aJ10 Obl 3aTPYIHEHHSI B IEPBYIO
odepeb A 100POCOBECTHBIX MOsb30Baresei. PazButie G10KUeHH-TEXHOIOTIUH,
BKJIIOYAsl CO3/1aHUE U(PPOBBIX TOKEHOB M CMAapT-KOHTPAKTOB, OTKPHIBAET ONpese-
JIEHHBIE TIEPCIIEKTUBBI JUIs 3aIUThI aBTOPCKUX IpaB [16; 17]. OnHako Ha pakTuke
pOCCUICKHE yUuTelNs [OKa HE UMEIOT JI0CTyIa K MPOCThIM U 3(p(PEeKTUBHBIM pele-
HUSIM B 3TOH cdepe.

[Tpennoxum 171 00CYKICHUS TUCKYCCHUOHHBIN BOIIPOC O BIMSIHUHU PACIpOCTpa-
HEHHS [eJarOrMYeCKUX MPOU3BEICHHI B COIIMAIBHBIX Me/Iia Ha MPOoQecCHoHaIbHOE
pasButue yuntesns. Ha Ham B3misia, Gnmorepckasi 1esTeIbHOCTh MEeJaroroB Co3aaet
HOBBIE UMITYJIbCBI JJIS1 YKPEIUIEHUs] BHYTPEHHEN aBTOPCKOM MO3UIMH, I TUYHOCT-
HOTO U MTPO(eCCHOHAIBHOTO POCTa. ITOT MPOLIECC COOTBETCTBYET AKMEOJIOTNIECKOM
napajurme HEIpepbIBHOTO CaMOCOBEPIIEHCTBOBAHUS, 1€ KayKAbI HOBBIM BbHI30B
CTaHOBHUTCSI CTYIEHBIO K OoOJiee BBICOKOMY YPOBHIO MPO(ECCHOHAILHOTO MacTep-
ctBa. [IpuBeieM HECKOIIBLKO apryMEHTOB B TIOATBEPKACHUE HAIlEH O3ULINH.

Bo-nepBoix, Tpya yuurens-0iorepa conpsikeH ¢ NpopecCuoHaIbHBIMU BbI30-
BaMH, Cpeld KOTOPhIX MH(OpPMALMOHHAST OTKPHITOCTh, PUCKH yTpPaThl aBTOPCKUX
npas. [locTosiHHOE 00LIEHNE ¢ MOTUCYNKAMHU 1a€T UMILYJIbCHI JUUIsl CAMOIIO3HAHNS,
JMYHOCTHOTO ¥ MPO()ECCHOHAIIBHOTO pa3BUTHS Oiarofapsi, ¢ OTHOM CTOPOHBI, OA-
JIepKKE €IMHOMBIIIEHHUKOB, & C IPYroil — HEOOXOIMMOCTH IPOTUBOCTOSHUS XEH-
TepaM u nuparaM. OTcTauBaHME JMYHBIX T'PAHUI] U NIPaB, y4acTHE B OTKPHITOM
00CYX/IEHUH CIIOKHBIX MPO(PECCHOHATBHBIX M 00IECTBEHHBIX BOIIPOCOB CIOCO0-
CTBYIOT CAMOAKTyaJIM3al[1H, YKPEIICHNUIO JTMYHOCTHON MPO(heCcCUOHAIbHOM 1M03u-
LIUH, UACHTUYHOCTHU TeJlarora.

Bo-BTopbIx, MmokaszarensiMy yCIEIIHOTo 0Jiora sIBISETCS] YUCIO U aKTUBHOCTh
MOJMHUCYHUKOB, pa3HOOOpa3ue KOHTEHTA, 4acTOTa ero OOHOBJIEHUS M U3BECTHOCTH,
YHHUKAJIBHOCTh 0(OPMIICHHS U Y3HABaeMbIil CTHIIb BeJIeHHs OJIora, ClieIoBaHUE HH-
TEpHET-TPEHaM. Y UUTENI0-0JI0Tepy MPUXOIUTCS OBJIAJIeBaTh HOBBIMU HABBIKAMU,
CMEKHBIMU KOMIIETEHIIUSIMU JUIsl TIOATOTOBKU TEKCTOBOI'O U BU3YaJbHOTO KOHTEH-
Ta, aHaJU3UPOBaTh CTAaTUCTHUKY Ojora, OCBauBaTb OCHOBBI NPEANPUHUMATEILCTBA
U TIAT€KHBIE HHCTPYMEHTBI, PYKOBOAUTH paOOTOH KOMaHIbI IIOMOIIHUKOB.

B-Tperbux, npodeccuoHalbHbI pOCT YyUUTENEH-010repoB COMPOBOXKIAETCS
CO3/I1aHMEM HOBBIX IE€arorMyecKuX Mpou3BeeHUN. AHAIN3 OT3bIBOB ayAUTOPUU
U CTpEMIIEHHE K Haubosiee MOJIHOMY YIOBJIETBOPEHHUIO 3aIIPOCOB MOJMUCUHUKOB CO3-
JIaeT CTUMYJIBI JIJISl CO3/1aHHS HOBOTO KOHTEHTA, MOMOJIHEHUSI KOMILJIEKTOB TI€/1aro-
TMYECKUX MTPOU3BEIECHUH ISl OTAEIBHBIX TEM, YU€OHBIX MPEAMETOB, KIaCCOB.

Kpowme Toro, Beaenue 610ra u pacnpocTpaHEeHHE aBTOPCKUX MeIarornyeckux
IIPOM3BE/IEHUI — OIMH U3 CIOCOOOB OBITh 3aMEUEHHBIM W3JaTelIbCTBAMH U OH-
JaiH-IIKOJIaMH; aBTOPbI MOMYJSPHBIX AKKayHTOB MOJIYYaroT IPOQecCHOHAIBHOE
1 00LIeCTBEHHOE MpU3HaHKE, BXOAAT B coctaB CoBeTa yuuTtenei-0iorepos npu
O6mecTBeHHOM coBeTe mpu MunnpocsenieHus: Poccun, Beepoccuiickoro coo6-
111eCTBAa HACTABHUKOB-IIPOCBETUTEIIEH.
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3akarouenue. CoBpeMeHHas 1uppoBas SKOHOMHKA TpaHC(HOPMUPYET Tpaau-
[IMOHHBIE MOJIENIM PACTIPOCTPAHEHUs Tenarorndeckoro 3HaHus. [lyOnukamus aBs-
TOPCKHUX MEJaroru4eCKuX MPOU3BEACHUN B COIIMATBHBIX MEAUA CIIYKUT CIIOCOOOM
poecCHOHATBHOTO MO3UIIMOHUPOBAHHMSI TIEIarora U CocoOCTBYET YKPEIUICHUIO
aBTOPCKOH MPodheCCHOHANBEHO-TUYHOCTHOM MO3UIUH.

3HAUUTENBHBIA MAacCUB IMEJArOTHYECKUX MPOU3BEICHUIN PaCIpOCTPAHSIETCS
B COLIMAJIbHBIX CETSIX W MECCeH/Kepax Ha 0e3BO3ME3/IHON OCHOBE, NPU 3TOM pe-
3yJABTAThl MCCIENOBAHUS yOSKIAOT B (POPMHUPOBAHUH Y POCCHMCKUX YUHUTEICH
KYJIBTYpBI JIETaJTbHONH MOHETH3alMK PE3YyJIbTaTOB TBOPUYECKON MHTEIIEKTYaIbHOM
NeSITeNIbHOCTH. B colManbHbIX Mera MbI BBIICTIIIN clenytomre 6a30Bble Croco-
OBl pacrpoCcTpaHEHHs MeJarornYeCcKUX MPOU3BEICHUI Ha KOMMEpUYECKO OCHOBE:

— cOOp MOXKEPTBOBAHUH Ha Pa3BUTHE AKKAYHTA;

— TIpojaka SK3EMILISIPOB IMPOU3BEICHUH, OTIICUATAHHBIX B TUTIOTPa(dUU 32 CUET
CPEICTB, COOPAHHBIX MO MOIMUCKE HA YCIOBUSAX MPEIOILIATHI;
mpoAaXka MpaBa JIOCTyNa K «UU(POBBIM MPOAYKTaM» — MEJAroruyecKuM
MIPOU3BEJCHUSM B 3JIEKTPOHHOM BH/IE;

— TIOJNMCKA HA SKCKJIFO3UBHBIM KOHTEHT B 3aKPBITHIX KaHAIAX.

VYuurens-610repbl HOCTOSHHO MOBBIMIAIOT YPOBEHb CBOCH TEXHOJIOTUYECKON
IPaMOTHOCTH, TIOHMMaHHS OCHOB aBTOPCKOTO TpaBa, HU(PPOBOrO MapKETHHTA
U YNpaBJICHUS NEPCOHANBHBIM OpPEHJIOM, CJIEIST 32 TPEHIaMHU B COI[MAIbHBIX Me-
nua. JlemoBoe B3aMMOCHCTBUE yUHUTENIEH-OJ0TEPOB C MOAMMCYUKAMH OCYIIECT-
BIISIETCS C TIPUBJICYEHUEM MTOMOIITHUKOB, UCTIOJIB30BAHUEM PA3IMYHBIX MapKETHH-
TOBBIX MOJIXOI0B, aBTOMAaTU3UPOBAHHBIX CUCTEM (MHTEPHET-Mara3uHbl, IIATEKHbIC
0O0TBI), B pa3IMYHBIX OPTAaHU3AIIMOHHO-TIPABOBBIX opMax. BHeapeHue 3neMeHTOB
KOMMEPIUAIU3AIUHA B JAEITEIbHOCTh yUUTENEH-OI0repoB MO3BOJSET MOIICPIKU-
BaTh NMpodecCHOHANIbHBIE CETEeBbIE COO0IECTBA, CTUMYJIMPOBATH MHHOBALIMOHHYIO
AKTUBHOCTH, CIIOCOOCTBYET pPACHPOCTPAHEHHUIO IMeaaroruyeckoro 3Hanus. [lpu
3TOM HamOoJjee YCIEeIIHBIMU B MU(POBOM cpeie OKa3hIBAIOTCS T€ IMEIarord, KTo
CyMeJl HE TPOCTO OCBOUThH HOBBIE TEXHOJIOTMH, HO MHTETPUPOBATH UX B CBOIO MPO-
(beccruoHalbHYIO IeATENbHOCTh, COXPAHUB MTPHU ATOM I'YMaHUCTHUECKYIO CYIITHOCTh
ME€JAaroru4eckoro Tpyaa.
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MoarotoBka IT-cneunanncToB B permoHasbHbIX By3ax
Poccuu n EBponbl Ha OCHOBE MeXAYyHapOAHbIX
pekoMeHAauun: CpaBHUTENIbHbIM aHaNN3

M.B. Xyxxkuna

Mockogckuii 2ocyoapcmeenblil yHugepcumen mexHoio2utl U ynpasienus
um. K.I'. Pasymosckozo (IIKY), Mockea, Poccuiickas @edepayus
Pdmv.khudzhina@mail.ru

Annorauust. [locmanosxa npoonemw. CoepieHcTBoBaHUE | T-TOATOTOBKY B By3€ B yCIIO0-
BHAX TI00ATHHON ITU(PPOBU3AIMH SKOHOMHKH M COITHAIbHON chephl — akTyalibHas IpodieMa.
B c¢Bsi3u ¢ TeM, 4TO JCHCTBYIONINE B CHCTEME POCCUIICKOTO BhICIIIETO 00pa30BaHUs aKTyallu3H-
poBarabie ®I'OC BO (®I'OC 3++) uMeroT paMOuHBIA XapakTep, OOOCHOBaHA IIEIECO-
00pa3HOCTh W BO3MOKHOCTh MHTETPAIH 3apy0eKHOTO OmbITa B TOnrotoBky IT-kazpoB na
OCHOBE KYPPHKYIYMHOTO ITOJIX0/1a, & TAK)Ke CTIeII(UKN By3a 1 peruoHa. Llens nccnenoBanms —
CO3ZIaHME METOMOJIOTHH CPAaBHUTEIHHOTO aHali3a 00pa3oBaTEIbHBIX MPOTPAaMM ITOATOTOBKU
IT-ciertmanicToB, O3BOJSIONICH pa3padaThIBaTh PEKOMEHIAIMY 0 UMIDIEMEHTAIIMH OIIBITa
JPYTHX By30B U MEXIYyHaPOIHBIX PEKOMEHIAINA B COOCTBEHHBIE 00pa30BaTeIbHBIC TIPOTPaM-
MBL. Memooonozus. [IpoBOIUTCS CpaBHUTENBHBIN aHATN3 00pa30BaTEIFHBIX IPOTPAMM HOATO-
TOBKH OakanaBpoB I T-HarpaBiieHHI IByX pErHOHAIBHBIX BY30B — POCCHHCKOTO U JIATBHICKOTO.
Ha ocHOBe cornacoBaHHOTO MHEHHS KOMIIETCHTHBIX HSKCIIEPTOB, SBISIOMINXCS BETYIIUMH
CTIeIHaTCTaMI 00pa30BaTeNbHBIX opranu3anuii Poccnu u JlaTBum, a Takke KPYIHBIX Peruo-
HaTBHBIX [T-CTPYKTYp, MPOM3BENICHO COOTHECEHHE MUCIHIUINH U Pa3/IeiOB YUEOHBIX IIaHOB
YHHBEPCUTETOB JJIs1 BRIOPaHHBIX 00pa30BaTEIBHBIX MPOrPAMM C OCHOBHBIMH YPOBHSIMH MOJIC-
neit (mpoduneit) moarorokn Computing Curricula 2005 u 2020 (CC2005, CC2020). Pe3zyno-
mamul. B uTore moctpoeHsl rpaduueckre MO , MO3BOISIONINE BU3YaIbHO COOTHECTH pea-
TH3yeMble By3aMH 00pa30oBaTeNbHBIC MIPOTPAMMBI B 00TACTH WH(POPMAIMOHHBIX TEXHOJIOTHHA
C mapameTpamu, XxapakrepusytommmMu Moaenn Computing Curricula. [TonTBepskaena rumoresa
0 TOM, YTO B HCCIlenyeMbIX By3ax |T-momroroBka GakaaaBpoOB peaqn3yeTcs B COOTBETCTBHU
¢ HanboJIee yHUBEpCAIbHOM Mojienbio monroToBku Computing Curricula— Software Engineering
(mporpamMMHast MHXKEHepHs). B pesynsrare BBISIBICHB 0COOCHHOCTH pealii3yeMbIX 00pa3oBa-
TENBHBIX MPOTPaMM H C(OPMYITHPOBAHEI PEKOMEHIAUH 110 HX MOACPHUBAINH. 3aKiroueHue.
[pennoskeH MexaHU3M, TIO3BOJISIFOLIHH (B TOM YHCJIEe Ha BU3yaJIbHOM YPOBHE) BBISIBISITH HMEIO-
IIHECsT HeTOCTATKH PeaTn3yeMBIX 00pa30BaTeIbHBIX TPOTPAMM, OCHOBEIBASCH HA CPABHEHHU C
«dTanoHoM» — ofHOH 13 Mozaeneit Computing Curricula. MeTomomorust MoxeT ObITh UCTIONIB30-
BaHa B XOJI€ pa3pabOTKU WM aKTyaIn3aliu 00pa30BaTe/IbHBIX MPOrPAMM [0 Pa3IMYHBIM Ha-
npasiaeHusIM U ypoBHsAM I T-nnoarotoBku B By3e.
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3asiBieHre 0 KOH()IUKTe HHTepecoB. ABTOD 3asBISCT 00 OTCYTCTBHM KOH(IMKTA MH-
TEpPECOB.

Baaronapuoctu. Bripaxato orpomuyro 6narogapraocts Cepreto JmutpueBuuy Kapako-
30BY, Ipoeccopy, TOKTOPY MEIarOTHYSCKUX HAyK, AUPEKTOPY MHCTUTYTa MaTEMaTUKU U WH-
¢opmaTrkn MOCKOBCKOTO TEAarorHIeCKOro roCyIapCTBEHHOTO YHUBEPCUTETA, 3a IEHHBIE CO-
BETHl M y4YacTHE B OCYIIECTBICHHUHU JKCIEPTHHIX OLEHOK B XOJle MccieaoBaHus. biaronapro
npeacraspureieir OO0 UK «Cubuntek», ocodenno Ceprest bopucosuua bopurcosa, 3a momonip
B 00paboTKe MaTepHaoB UCCICAOBAHUS 1 OCYIIECTBICHUHN YKCIIEPTHBIX OIICHOK. [Ipr3HaTens-
Ha MIPEJICTaBUTEISIM aIMUHHICTpanuu Jlnenaickoro yHuBepcuTeTa 3a MpeoCcTaBlIeHne He00Xo0-
IMMBIX MaT€pPHAIOB M OKa3aHUE KOHCYIBTAIMU 110 Pa3IMYHBIM acleKTaM OpPraHH3aldH Mpo-
mecca o0y4eHus B By3e.

HcTopus craTbu: nmoctynmia B pegaknuio 17 mapra 2025 r.; nopaboTtaHa mocie pereH3u-
poBanms 26 mas 2025 r.; npunsTa K myonukannu 3 uions 2025 .

Jast uurupoBanusi: Xyoorcuna M.B. Tlonroroska ['T-criennanicToB B peTHOHAIBHBIX BY-
3ax Poccun 1 EBpomsl Ha OCHOBE MEKAYHAPOIHBIX PEKOMECHIANNI: CPAaBHUTEIBHBIN aHaIn3 //
Becrtauk Poccuiickoro ynusepcurera apyx0s! Haponos. Cepust: MupopmaTtuzanus o6pasona-
aus. 2025. T. 22. Ne 3. C. 315-331. http://doi.org/10.22363/2312-8631-2025-22-3-315-331

Training of IT specialists in regional universities of Russia
and Europe based on international recommendations:
comparative analysis

Marina V. Khudzhina

K.G. Razumovsky Moscow State University of Technologies and Management, Moscow,
Russian Federation

Pmv.khudzhina@mail.ru

Abstract. Problem statement. Studied the current issues in the development of [T university
training in the context of global digitalization of economy and social sector. Since Russian
universities now use updated Federal State Educational Standards of Higher Education (FSES
3++) that have a framework nature, the paper explains the expediency and possibility of
integrating foreign experience with its curriculum approach into Russian training of IT
specialists with due regard to the particular nature of a given university and a region. The
overall goal of this study is to develop the methodology for comparative analysis of IT degree
programs that is based on the curriculum approach and comparison with sample models and
allows to make recommendations for integrating the experience of other universities and
international standards into the university’s own educational programs. Methodology. Using the
methodology, the paper compares bachelor degree programs in IT in two regional universities
(Russian and Latvian ones). Competent experts from Russian and Latvian universities and large
IT companies were asked to find out how subjects and sections of the degree programs in these
universities correspond to Computing Curricula 2005 and 2020 (CC2005, CC2020) levels.
Results. The paper presents graphical views that show how university curricula in I'T correspond
to the characteristic features of Computing Curricula models. It proves the hypothesis that both
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universities use Software Engineering model — the most universal one — in their IT training. The
paper identifies certain peculiarities of the degree programs under study and provides some
guidelines for degree programs in IT and their improvement. Conclusion. The methodology
described in this research (including graphical representation) provides a mechanism that is
able to highlight a degree program’s weaknesses as it is compared to one of the Computing
Curricula sample models. This methodology may be applied to design or update university
degree programs in various IT majors or levels.

Keywords: information technology, IT education, degree program, standardization,
curriculum
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IMocranoBka nmpoodsembl. [[11 pa3BUBaIONIEHCA BHICOKMMHU TEMIIAMH SKOHO-
Muku Poccun aktyanbHOM octaeTcs nmpobiema moarotoBku [ T-kaapos. Ha cospe-
MEHHOM JTamne CHeIHaTUCThl B 00nacTu uHPopManuoHHbIX TexHomorui (IT) —
OTHM W3 Hambosee BOCTPEOOBAHHBIX Ha PBIHKE Tpyda B PA3IUYHBIX OTPACIAX
MPOM3BOACTBA M counanbHOM cdepsl. [1o gannbiM Muntudpsl Poccun, 3a math
MOCJIETHUX JIET YUCIEHHOCTh paboTHUKOB IT-oTpaciu crabunbHO pocia u yBenu-
YUJIach 3a 3TOT MEPUO B MoaTopa pasa. [Ipu 3ToM B 11€10M MO SKOHOMHUKE YUCIIO
3aHSATBIX MPAKTHYCCKU HE U3MCHHJIIOCH' .

Hns nogroroBku IT-criermanucroB B HaleH CTpaHe NPEeANPUHUMAETCS LEbII
PSI Mep: eXKETOAHO YBEITUYHUBACTCS KOJIMUYECTBO OIOMKETHBIX MecT Ha I T-Hampas-
TIeHUS, pa3paboTaHbl U PEAU3YIOTCS IPOrPAMMBI IOTIOTHATEILHOTO 00pa30BaHMs
JUTSl pa3HbIX KaTErOPHil CyIIaTeN e — OT MIKOJIBHUKOB JI0 CIICIIUATUCTOB, IOy YHB-
IIMX BBICIIEEe 00pa30BaHUE IO MHBIM HAMpaBJICHHUSIM TOATOTOBKHU B By3e, pa3palda-
THIBAIOTCS M COBEPIICHCTBYIOTCSI MPOrpaMMbl OakaiaBpuara u Maructparypsl. [lpu
3TOM CHPOC Ha paOOTHUKOB, MOITYYHUBIIUX 00pa3oBaHuE B 00J1IaCTH MHPOPMALIMOH-
HBIX TEXHOJIOTHH, OCTaeTCsl BEICOKMM, U aedunut [T-kanpoB Ha peiHKE Tpyda 10
CHUX TIOp HE MPEOIOJICH.

! Manykuan E. B MuHnudgpe oneHmy npupoct padorankos B IT-orpacin 3a msts j1eT. Poccuiickas
razera. 2024. 17 wrwona. URL: https://rg.ru/2024/07/17/rg-vyiasnila-pochemu-pri-sprose-na-it-
obrazovanie-ne-hvataet-it-specialistov.html (nata o6pamenus: 20.05.2025).
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AKTyanbHOM Takke ocTaeTcsi nmpoliema, CBsi3aHHas ¢ CYLIECTBYIOIIUMU MPO-
TUBOPEUMSIMH MEXAY OXUAAHUAMU paboTonaTtesieldl U peajbHbIM YPOBHEM T'OTOB-
HOCTH BBIITYCKHHKOB BY30B K MpodeccuoHanbHoi aestensHocT. Conepkanue o0-
pazoBaTenIbHBIX Mporpamm ais oyayumx [T-crnennanicToB 3a4acTyio OTOPBAHO OT
MIPEIMETHOTO COIEPKAHUS U CHEIU(PUKU UX TPYIOBOU JAEITEILHOCTH B YCIOBUAX
peanbHOTrO MPOU3BOICTBEHHOTO Tpoliecca. B pesynbrare paborogarenu Moay4arT
MOJIOZIOTO CIELUANINCTA, Ul YCIEUIHON JeATeIbHOCTH KOTOPOro HEOOXOIMMO
MIPUBJIEYCHUE JTOTIOTHUTEIBHBIX PECYPCOB: KOPIOPATUBHOE 00yueHHe, Mpodheccuo-
HaJIbHAsl MEPENOArOTOBKA, KypChl MOBBIIICHUS KBaJU(PHUKALNHU, ATUTEIbHBIE CTa-
*KUpoBKU B [T-cTpyKTypax opraHusanuu 4 T.n1.

[Tpobnema kauecTBeHHOU MOATOTOBKHU [T-KaapoB It caMbIX pa3IUYHBIX 001a-
CTEeH YKOHOMHKH MPUOPHUTETHA HE TOJBKO aiisi Poccuu [1]. Ha emunom nmdpoBom
pBIHKE 0COOCHHO aKTyalbHBI pa3paboTKa M COMPOBOXKICHUE Ka4YeCTBEHHOTO IPO-
rpaMMHOTO obecriedenus [2]. [Ipu aTom oOGpazoBarenbhbie TporpamMmel 1 T-mosro-
TOBKU B 3apyO€XHBIX YHHBEPCUTETAX OTIMYAIOTCS 3HAYUTEILHON MPaKTUYECKON
OPUEHTUPOBAHHOCTbIO, IPEAYCMATPUBAIOT IPOMBILIUIEHHYIO IPAKTUKY U CTaXKHUPOB-
KH, TIPEIOCTABIISIOT BO3MOYKHOCTh O0Yy4aroOIMMCsl y4acTBOBaTh B PEILIEHUH peallb-
HBIX MPUKJIAAHBIX 33/1a4 Ha KaXJIOM YpOBHE BbIciiero odpasosanus [3]. [Ipu atom
HCCIe0BATENN OTMEUAOT, YTO BIAJI€HUE TOJIBKO JIUIIL MPOQecCrOHATbHBIMU
KOMIETEHIUSIMUA HEAOCTAaTOUYHO sl BbinyckHuKa [ T-Hanpasnenus. Boiciiee 06-
pa3oBaHME B COBPEMEHHOM MHpE CTAaHOBHUTCS Bce Oojiee MHTEPHALMOHAIBHBIM,
Y B 3HAYUTEIBHOUN Mepe 310 oTHOocHUTCs K IT. Bo MHOTHX cTpaHax oTaenbpHbIe 00pa-
30BaTEIbHBIE TPOrPAMMBbI PEATIM3YIOTCS HE TOJIBKO HA TOCYAAPCTBEHHOM, HO U Ha
AHIVIMIICKOM SI3bIKE, HEIOCTATOYHBIN YPOBEHb BIIJICHUSI KOTOPBIM HETaTUBHO BIINS-
€T Ha KaueCTBO 0Opa3oBaHus [4].

[TpoGneMbl peanu3anuy KayeCTBEHHOW MpodeCcCHOHANBHON MOATOTOBKH IO
IT-nanpaBnenusiM BbiciIero oOpa3oBaHUs CBsi3aHbl Kak co cnenudukoil obractu
MH(POPMALMOHHBIX TEXHOJIOTUH — OJHOW M3 Haubojee CTPEMHUTENbHO Pa3BUBAIO-
mielcss 1 AMHAMUYHOM, TaK U C MIMPOKUM M HEOAHO3HAYHBIM CIIEKTPOM TpeOoBa-
HUH K BBIITYCKHUKY By3a CO CTOPOHBI paboToaareliei.

MonepHu3anus OCHOBHBIX 00pa30BaTeIbHBIX MPOIPaMM B COOTBETCTBHH C JICH-
creytroMu @I'OC BO (PI'OC 3++) ocymiecTBisieTcs: MOCPECTBOM BbIOOpa U yue-
Ta TpeOOBaHMM, COOTBETCTBYIOIIMX HAMPABICHHUIO MOATOTOBKH U HANpPaBIEHHOCTH
porpamMMbl MPO(EeCCHOHANBHBIX CTaHAApTOB. AKTyanmsupoBanHeie OI'OC 3++
HUMEIOT paMOYHbIl XapakTep. OCHOBHBIE COAEpPKATEIbHbIE MOMEHTHI IIEPEHECEHBI
B NpUMEpHbIE OCHOBHBIE 0OpazoBarenbHble nporpammsel (IIOOII). B ctpyxkrype,
HAaUMEHOBAHUU M ONMCAHUN KOMIIETEHLUH TaK)Ke MPOU3OLLIN CYLIECTBEHHbIE U3-
MeHeHus. B yacTHOCTH, 00s13aT€IbHBIM SBJISIETCS BKIIIOYEHHE B 00Pa30BaTENIbHYIO
IporpaMMy UHJIUKATOPOB C(HOPMUPOBAHHOCTH KOMITIETEHIINI — KOHKPETHBIX Jeii-
CTBUM, BBIIMOJIHAEMbIX 00YUYaIOIIUMHUCS, U3BMEPUMBIX B 00pa30BaTEIbHOM IpOLeC-
ce. Bompocam, cBs3aHHBIM C MPOEKTUPOBAHHMEM OOpa30BaTEIbHBIX MPOTPAMM
[T-HanpaBieHUI TOATOTOBKH B BY3€, MOCBSAIIEHBI padoThl [5—7] u ap. Tak, Hanpu-
Mep, B [5] u [6] oTMeuaeTcs, 4TO KIHOYEBBIM (DAKTOPOM, 00€CTICUNBAIOIINM Kade-
CTBO pa3pabaTbIBaéMbIX By30M OCHOBHBIX NMPO(ECCHOHAIBHBIX 00pa30BaTEIbHbIX
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porpamM, CIy>KUT 0OOCHOBAHHBIM BBIOOP M ydeT TpeOoBaHUI MpodeccroHa b-
HBIX CTaHAApPTOB, OTBEYAIOIIMX HAMPABICHHOCTH MPOrPaMM, MIPEICTaBICHbI MeXa-
HU3MBI, TTO3BOJISIOIINE COOTHECTH TpeboBaHus MpodeccuoHaNbHbIX U (heaepab-
HBIX TOCYIapCTBEHHBIX O00Opa30BaTENIbHBIX CTAHJIAPTOB BBHICIIETO OOpa30BAHMUS
(®I'OC BO). Bonpocsl, cBsi3anHbIe ¢ HEOOXOIMMOCTBIO BOBJIEUEHHs paboToaTe-
7eil B yKa3aHHbBIE MPOLIECCHI, OTPaXKEHbI B [7] M psiie IPYTHMX aBTOPCKHUX paldoT.
OnHaKko B COBPEMEHHBIX YCIIOBUSX CYILIECTBYIOT OIPEJEICHHbBIE TPYIHOCTH, CBsl-
3aHHBIE, [IOMUMO IIPOYETO, C OTCYTCTBUEM MJIM HECOBEPILIEHCTBOM YTBEPKIACHHBIX
po¢eCCHOHAIBHBIX CTaHJAPTOB, CIOXKHOCTBIO COOTHECEHHUS] MECTa BBIMTYCKHUKA
¢ obmacThio npohecCHOHANBHON JESITeIbHOCTH U, KaK CIIEACTBUE, C KOHKPETHBIM
po¢eCCHOHAIBHBIM CTaHIAPTOM, OCOOEHHO NP MOATOTOBKE K PEIICHHIO MEX-
JUCHUTUTMHAPHBIX 3a]1a4.

Coneprxanue npodeccuoHaIbHOM MOATOTOBKY OakaiaBpoB 1o [ T-HanpasieHu-
ssm ripoektupyetcst Ha ocHoBe @I'OC BO, mpodeccrnoHaIbHBIX CTaHAAPTOB, C y4de-
TOM 3allpOCOB paboTojareneil U MeXIyHapOIHbIX PEKOMEHJALUN K IOATOTOBKE
[T-criemanucToB, B CBSI3U € UM MPEACTABISAETCS HHTEPECHBIM U MOJIE3HBIM H3yye-
HUE U MHTErpauus MeKIyHapoAHOro ombiTa noaroroBku IT-cnenuanucros B cu-
CTEMY POCCHICKOro BbICHIEr0 0Opa3oBaHus. MexTyHapoaHble TpeOOBaHUS IJis
[T-nanpaBneHu CKOHIIEHTPUPOBAHBI B CBOJIE IOKYMEHTOB, CPEIN KOTOPHIX 0c000€
mecto 3annmaror Computing Curricula 2005% (CC2005) u Computing Curricula
2020° (CC2020), moCKOIbKY MO3BOJISIOT KOHCTPYHPOBATH 00pa30BaTe/IbHBIC MPO-
rpaMMbl Ha OCHOBE 001el MeTofoia0rui. OTMETUM, UYTO YKa3aHHbIE TOKYMEHTBI
HOCSIT pEKOMEHAAaTeIbHbIN XapaKTep U HalpaBjIeHbl HA CUCTEMATU3aLMI0 U YHUU-
Kallnio TpeOOBaHUMN K BBIMTYCKHHKAM BY30B U K COOTBETCTBYIOLIUM 00pa30oBaTeib-
HBIM NIPOTPaAMMaM.

Hauano peanuzanuu mexayHapoanoro npoekta Computing Curricula otHo-
cutcs K 1968 . AHanu3 MEeX1yHapOAHBIX CTaH1apTOB [ T-moAroToBKM Mo nmporpam-
MaM OakajaBpuaTa U MarucTpaTypbl U UCHOIB30BAHMS JJI UX MPOCKTHUPOBAHHUS
KypPHUKYIYMHOTO MOAXO/A MPUBEACH B paboTax JOKTOpa TEXHUYECKUX HayK, IPo-
(beccopa, 3aBeayroIIero 1adopaToprei OTKPBITHIX HHGOPMAITMOHHBIX TEXHOIOTUN
MockoBcKkoro rocynapcTBeHHoro ynusepcurera uM. M.B. Jlomonocosa B.A. Cy-
xomnnHa u ero komer (E.B. 3y6apesa, /I.E. Hamuort, A.B. SAxymun) [8—11]. [{ns
€ro peanu3alliu UCIOJIb3YITCS THUIIOBbIE Y4eOHBIC MPOTPAMMBbI, BBICTYMAIOIINE
B POJIM OPUEHTHUPOB-PEKOMEHAIMI B 00JacTi KOMIbIOTHHTa. CyIIecTBYIOT pas-
JIMYHBIE TPAKTOBKH MOHITHS «KOMIBIOTHH». B CC2020 oTMeuaeTcs, 4TO KOMIIbIO-
THHT — 3TO IeJICHANpaBIeHHAs 1eATeIbHOCTD, TPEOYIOIIas CO3AaHUS U UCTIOIB30-
BaHUs KOMIIbIOTEPOB. [ [pruMepamu Takoil 1eATENbHOCTH SBISIFOTCS IPOEKTUPOBaHUE
Y CO3/IaHUE aNIapaTHOTO U MPOrpaMMHOr0 odecrnedenus, 00paboTka, CTPyKTypH-
pOBaHUE M yNpaBICHUE Pa3TMYHBIMU BHIaMU HH()OPMAIH, UHTEIUICKTYaTH3a1ns

2 Computing Curricula 2005. ACM IEEE Computer Society, 2005. URL: https://www.acm.org/binaries/
content/assets/education/curricula-recommendations/cc2005-march06final.pdf (accessed: 02.05.2025).

3 Computing Curricula 2020 (CC2020). Paradigms for Global Computing Education. Association for
Computing Machinery (ACM), IEEE Computer Society (IEEE-CS). 2020. December 31. URL: https://www.
acm.org/binaries/content/assets/education/curricula-recommendations/cc2020.pdf (accessed: 02.05.2025).
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KOMITBIOTEPHBIX cucTeM U Jp. [8]. C apyroil CTOpoHbI, KOMIBIOTHHI TPAKTYyETCSI
KaK akaJeMuuecKasi TUCIUIIMHA, UMEIOIasi MHTErpajJbHbIA XapakTep U OXBaThIBa-
IO1asl IIUPOKUN CIIEKTP CHEUATU3UPOBAHHBIX HAYYHO-TPUKIAIHBIX AUCIUTIINH:
KOMITbIOT€PHBIE HAayKH, HCKYCCTBEHHBIM HHTEIUIEKT, KOMIBIOTEPHbIE CETH, BBIUHUC-
TUTeNbHAs MaTeMaTUKa, TEXHOJIOTHH 0a3 JaHHBIX U .

B mensix cranmaptuzanuu KyppuKyayMoB (Y4eOHO-METONWYECKHUX MarepHa-
JIOB) JJIs1 HANIPaBJIEHUI OATOTOBKU B 00J1aCTH MH(OPMAIIMOHHBIX TEXHOJOTHI Ha
MEXTyHApOIHOM YPOBHE ITPOBOAUTCS ONMCAHUE 3HAHUI, YMEHUI U HABBIKOB (KOM-
MIETEHIIHI) 10 OMpeAeNIeHHBIM 00JacTsSIM AeATeIbHOCTH, cBsa3aHHbIM ¢ [T [12-15],
a TaKKe pa3BUBAETCS COTPYIHUYECTBO C OPraHU3AUIMU-PAOOTOAATEIIMHU.

CC2020 6a3upyeTcst Ha CIEAYIOMIUX MPHUHLIUNAX:

— COXpaHEHHE W TOAJIEpPKaHHWEe KOHIICTIIUU HCIOIb30BaHUS WHGOPMAIMOH-

HBIX TEXHOJIOTUI BO BCEM MHUPE B TEKYIIEM U CIECAYIOIMINUX JIECITUICTHIX;

— OTpa)keHUE OCHOBHBIX TeHJEHIMH pa3BuTus [T-oTpaciu u HayyHBIX Uccie-
JIOBaHWM;
00bEeKTUBHOE MH()OPMHUPOBAHKE O PEATUIYIONINXCS, pa3padaThIBAIOIINXCS
Y TUTAHUPYEMBIX Tporpammax o0yueHus no [T-HanpaBneHUsIX MOATOTOBKH;

— JIOCTATOYHO JIETKAasl afanTanus y4eOHbIX MATepUAIOB K pa3InIHBIM 00pa3o-

BaTeNIbHBIM KOHTEKCTaM.

B coOTBeTCTBUY C BBIIEU3IOKEHHBIM MTPOOIEMa UCCIET0BAHUS COCTOUT B TO-
MCKE MEXaHU3Ma, MO3BOJISIIOIIETO CTaHAAPTU3UPOBaTh yueOHble mianbl [T-momaro-
TOBKH B By3€ (HE3aBUCHUMO OT TOTO B KaKOH CTpaHe WU B KakoM peruoHe Poccum
OH (D)YHKLIMOHUPYET) Ha OCHOBE KYPPUKYIYMHOI'O ITOIX0/a.

Cornacao Computing Curricula 2005 (CC2005) u Computing Curricula 2020
(CC2020) ocHoBHBIC MOnmenH (MPOQUIN) MOATOTOBKA B OOJIACTH KOMITBIOTHHTA
cleyolue:

1) computer engineering (KOMIBIOTEPHBIC CHCTEMBI);

2) computer science (dhyHmaameHTanpHast ”HGOPMATUKA),

3) information systems (MH(pOpPMaIIMOHHBIE CUCTEMBI);

4) information technology (nH(oOpMalmOHHBIE TEXHOJIOTHH);

5) Software Engineering (mporpammHasi HH)XEHEPHUS).

K oCHOBHBIM ypOBHSAM MOJI€JI€i MOATOTOBKH OTHOCST:

1) opraHM3aIMOHHBIA YPOBEHb — IPOCKTUPOBAHNUE U pa3padoTKa HHMOpMaIH-
OHHBIX CHUCTEM;

2) TEXHOJIOTUYECKHUI yPOBEHb — MPUKIaIHOE MporpammHoe obecneuenue (110);

3) ypOBeHb ITPOrpaMMHOTO 00ECTIEUEHHUS — CPEICTBA U MeTO/IbI pa3padotku [10;

4) ypoBEHb CHCTEMHOT'0 00€CTIeYeHHS — apXUTEKTypa MPOTrPaAaMMHBIX CUCTEM;

5) ypOBEHb amnmapaTHoro ooecrnedeHusi — KOMIbIOTEPHBIE YCTPOHUCTBA U UX ap-
XUTEKTypa.

[IpencTaBieHHOCTh YPOBHEH MOATOTOBKH B TOW MU MHOM MOJAETU HAIPSIMYIO
BIIMSIET HA XapaKTep U KaueCTBO MOJTOTOBKH CIICIUATHCTOB KOHKPETHOTO HAIIPaB-
neHus u npoduis. YpoBHHU, B CBOIO O04Yepellb, CBSI3aHbI C 00IACTIMU 3HAHHUIA U CO-
OTBETCTBYIOIIUMHU y4eOHBIMHU JUCIUILTHHAMHU, pa3ziesiaMy yueOHOro Tu1ana o0pa3o-
BaTeJIbHOM MporpaMMebl By3a. [1ocKonbKy 175 Ka)KI0i MOAENH MOATOTOBKH UMEET
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MECTO OIpEIENIEHHAs BBIPAKEHHOCTh YKa3aHHBIX BbIIIE YPOBHEW, TO HA OCHOBAHUH
JAHHBIX O COOTBETCTBUH AWCIMILIUH U PA3/eNIOB Y4eOHOTO TUIaHA TEM WM WUHBIM
YPOBHSIM MOKHO CZEJIaTh BBIBOJ O NPEMMYIIECTBEHHOM XapaKTepe MOATOTOBKHU
IT-cieunanucToB B By3e€.

B nccrnenoBannm Mbl paccMaTpuBaEM CIEIYOIINAE BOITPOCHI:

1) B coorBercTBUU Kakoi u3 msatu moxaene CC2005 (CC2020) mpoucxoaut
peanuzaius oOpa3oBareibHbIX Hporpamm IT-moaroroBku B By3ax (Ha mpuMepe
POCCHIACKOTO U 3apyO0eKHOTO YHUBEPCHUTETA);

2) B KaKoif CTeNeHu peanusyemasi ByzaMu oOpa3oBareibHasi MporpaMmMa yaoB-
JeTBopseT TpeboBaHUsIM ToH min nHOi Monenu Computing Curricula;

3) MOXKHO JI, OCHOBBIBAsICh Ha KYPPHUKYJITYMHOM ITO/IXO/I€, TOJIYYUTh MEXaHU3M
CTaHJapTH3aIMN y4eOHBIX TUTAaHOB [T-MOATOTOBKM M MpUBEACHHUS 00pa30BaTENb-
HBIX IPOTPaMM B COOTBETCTBHE C MEXIYHAPOAHBIMH PEKOMEHAAIMSAMHU K MOArO-
toBke [T-crenuanucToB, MO3BOJSIONIMN BBISIBUTH CHJIBHBIE U CIa0ble CTOPOHBI
y4eOHBIX TUIaHOB BY30B, BEIpa0OTaTh pEKOMEHAINH 110 UX COBEPIICHCTBOBAHUIO.

Lenpb uccnenoBanus — pa3pabOTKa METOAOJIOTUH CPABHUTEIBHOTO aHAIN3a 00-
pazoBarenbHbIX nporpamMMm [T-moaroToBkM B cuUCTeMe BBICIIETO 0Opa3oBaHUs Ha
OCHOBE KYpPPHUKYJIYMHOTrO IMOJAXOJa Ha MpPUMEpPE pPEerHOoHaNbHBIX By30B Poccuu u
JlaTBum 11l IOCJIEMYIONIEH UMITJIEMEHTAIMK 3apPYOS)KHOTO OMBbITa B POCCUNCKHE
oOpa3oBarenbHble porpaMMbl. OTMETHM, 4TO 00pazoBaTeNbHas MporpaMmma poc-
cuiickoro By3a orBeuaeT BceM TpedoBanussM OI'OC BO no paccmarpruBaemMoMy Ha-
MIPABJICHUIO TOJITOTOBKH, TPEOOBAHMSIM BBIOPAHHBIX BY30M IMPO(ECCHOHATBHBIX
CTaH/JapTOB U 3aIIpOCaM PETHOHANIbHBIX padoTonaTeneil.

MeTtopoJiorus. B xone paboTbl poBeieH aHAIN3 HAyYHbIX cTaTei, oOpa3oBa-
TEJNbHBIX U MPOPECCHOHATBHBIX CTAHIAPTOB, JOKYMEHTOB, OTPAKAIOIIUX MEXKIY-
HapoaHble TpeOoBaHus K moaroroBke IT-cremumanucToB, y4eOHBIX IUIAHOB WC-
clielyeMbIX 00pa30BaTENbHBIX MPOrpaMM YHHUBEPCHUTETOB, IMOJYUYEHHBIX B XOJ€
KOHCYJIBTAllM DKCIEPTHBIX MHEHHMM BEAYIIMX CIIELUAIMCTOB U3 aKaJEeMUYECKOU
cpenbl U TPodecCHOHATBHOTO COOOIIEeCTBa, MOCTPOCHBI TpaduUecKue MOACIH
IT-noAroTOBKY B UCCIENYEMBIX YHUBEPCUTETAX.

[IpenBapuTenbHblii aHAW3 CpPaBHUBAEMbBIX OOpa30BATENbHBIX MpPOrpaMm
IT-monroToBKM OGaKaaBpOB MO3BOJIMII CAETATh BBIBOA O TOM, YTO B HAIIEM HCCIIe-
JIOBaHUHU HEOOXOJIMMO OPHEHTHPOBAThLCS Ha Mozielb Software Engineering (puc. 1).
DT0 Waeanu3upoOBaHHAs rpaduueckas MOJENb MOATOTOBKH B By3€ pa3paboTduKa
MPOTrpaMMHOTO OOeCIIeUeHusI, OJJHa U3 TpencTaBieHHbIX B Curriculum OCHOBHBIX
Mozenei (mpoduieit) B 001acTH KOMITBIOTHHTA, JJIsi KOTOPOH XapakTepHbI abco-
JIIOTHOE MpeodagaHue TPETHEro YPoBHS (YPOBEHb MPOrPAaMMHOTO 00ECTICUeHU),
ciabast MpeCTaBIEHHOCTh EPBOTO U MATOr0 YPOBHEH, MPUMEPHO PaBHbIE JTOIU
TEOPETUYECKON U MPUKIIATHON COCTABIAIOMMX MOAroToBKH [ T-cienmanucra.

B coorBercTBUM ¢ rpaduueckuM mnpenacTtaBieHueM monenu Software Engi-
neering cocTaplieHa TabNuIa, XapaKTepusyIouas ee B KOHTEKCTE MPeICTaBICHHO-
CTU YPOBHEHN B paMKaX TEOPETUYECKOW U MTPUKIIAJTHON COCTABISAIOMINX MOATOTOBKH
BeITTyckHMKA [ T-HampaBnenus (tadm. 1).
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OpraH13aunoHHbIi
yposeHb

TexHonornyeckmit
ypoBeHb

YpoBeHb NPOrpamMmHoro
obecneyeHuna

YpoBeHb cucTeMHoro
obecneyeHus

YpoBeHb annapatHoro

obecneyeHus
TeopeTuyeckas L HanpaeneHve noarotosku < MpuknagHas
coctaenaowans € 2 cocTaenawowWwan

Puc. 1. Mogenb Software Engineering (nporpammHas nHxeHepusi)
UcTo4Humk: codpaHo M.B. XyoxknHoi Ha ocHoBe n3obpaxeHui n3 gokymenta CC2020.

Organizational Issues and
Information Systems

Application Technologies

Software Methods and
Technologies

Systems Infrastructure

Computer Hardware and
Architecture

Degree Program
Theory and Principles €€ =) Practical Application

Figure 1. Software Engineering model

Source: created Marina V. Khudzhina on images from the CC20 document.

Tabanya 1
Xapaktepuctuka mogenu Software Engineering

Mopenb Software Engineering
OpraHn3aumOoHHbIN YpOBEHb

TeopeTnyeckasi COCTaBAsALLANA lMpuknagHas cocTaBnsiowas
Hunakunin Huzkunin
TexXHOJ10rn4eCcKnii ypoBEHb
TeopeTnyeckas cocTaBngaoLas lMpuknagHaa cocTaBnsoLas
CpenHnin CpepnHuin
YpoBeHb nporpaMMHoro obecriedeHs
TeopeTnyeckas cocTaBnsoLLas [MpuknagHas cocTaBnsiowas
BbiCOKu Bbicoknin
YpoBeHb cucTeMHoro obecrne4yeHuns
TeopeTnyeckasi COCTaBasAoLLANA [MpuknagHas cocTaBnsiowas
CpegHuii CpepgHunii
YpoBeHb annapatHoro obecrie4yeHust
TeopeTnyeckasi COCTaBnsALLANA MpuknagHas cocTaBnsioas
Hunaknin Huzkunin

HcTovHumk: coctaBneHo M.B. XyoXKnHO.
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Table 1
Characteristic features of a Software Engineering model

Software Engineering Model
Organizational Issues and Information Systems

Theory Application
Low Low
Application Technologies
Theory Application
Medium Medium
Software Methods and Technologies
Theory Application
High High
Systems Infrastructure
Theory Application
Medium Medium
Computer Hardware and Architecture
Theory Application
Low Low

Source: compiled by Marina V. Khudzhina.

st uccnenoBanusi 00pazoBareabHBIX MporpamMm [ T-moAroToBKM BHIOpAHbI /1Ba
pPErMOHATBHBIX YHUBEPCUTETA, COMOCTABUMBIX IO KOIUYECTBY (aKylIbTETOB, Ha-
MIPABJICHUI MOITOTOBKU U YMCIIEHHOCTH KOHTUHTEHTa oOydaromuxcsi. Oto Hukne-
BapTOBCKU rocynapctBeHHbl yHuBepcutet (HBI'Y, Poccust) u Jluenaiickuii yHu-
Bepcuter (JIY, JlarBus). Mcxoms w3 rumoresbl, YTO B HUCCIEAYEMBIX By3ax W3
yKa3aHHBIX MSITU Mojesiel peanusyercs Mmoaens Software Engineering (mporpamm-
Hasi MH)KEHEpUsl), MPOBEACH CPABHUTENBHBIA aHaIM3 00pa30BaTeIbHBIX MMPOrpaMM
MOATrOTOBKM OakanaBpoB I T-HanpaBieHuil.

CpaBHUTENIBbHBIN aHATN3 00pa30BaTENIbHBIX IPOTPaMM IOJITOTOBKU OaKalaBpOB
IT-nHanpaBnenuii B pernoHaibHbIX By3ax Poccuu u JlarBuu moarsepauil ruroresy,
9TO B BBIOpAaHHBIX By3aX W3 YyKa3aHHBIX IATH Mojelied peanm3yercst Software
Engineering (mporpaMMHasi HHKCHEPHS).

J171st cpaBHUTENLHOTO aHaJIN3a BEIOpaHbI:

1) o6pazoBarenbHas nporpamma «Muadopmarmonnsie Texuonorum» (JIY, 4 roaa,
C IIpenoJaBaHUEM Ha aHIJIUHCKOM SI3bIKE);

2) obpazoBarenpHas nporpamma «IIporpammuoe obecriedeHrne CPEICTB BbI-
YUCIUTEIIbHON TEXHUKH 1 aBTOMaTu3npoBaHHBIX cuctem» (HBI'Y, 4 roza, ¢ nmperno-
JTaBaHHEM Ha PYCCKOM SI3BIKE).

Pe3yabrarsl n 00cy:xneaune. Ha ocHOBe cOMIacoBaHHOTO MHEHHUS KOMIIETEHT-
HBIX DKCIIEPTOB (C OMBITOM pabOTHI MO MPOEKTHPOBAHUIO U peau3alu 0opa3o-
BaTeIbHBIX Mporpamm IT-HampaBneHui MOATOTOBKH B By3e Oonee 10 yer) coot-
HECEHbI TUCIUIUIMHBI U pa3aensl yueOHbIx mianoB HBI'Y u JIV s BeiOpaHHBIX
00pa3oBaTeIbHBIX MPOTPAMM C OCHOBHBIMHU YPOBHSIMH MOJIEJICH MMOITOTOBKH. JKC-
MEepThl — BEAYIINE CHEIHMATNCThl 00pa3oBaTeNbHBIX opranm3anuii Poccun (Mo-
CKOBCKHMU TMEIaroru4eCcKrii ToCyJapCTBEHHbIN yHUBEpPCHUTET, HuKHEBapTOBCKHIA
rocyaapcTBeHHbIN yHUBepcuTeT) U JlarBuu (JIuenalickuii yHUBEPCHUTET), a TaKKe
kpynHoi IT-ctpykrypsl (MHTEepHET-KOMMaHus «Cubunrex»). CormacoBaHHOE MHE-
HHUE DKCIIEPTOB OTPAXKEHO B TaOM. 2, TA€ yKa3aHO 0o0IIee KOJIWYECTBO KPEIUTOB,
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OTBOJMMBIX B COOTBETCTBHH C YYCOHBIMHU IUITAHAMH Ha AUCITUTUTMHBI U Pa3/Ieiibl,
OTHECEHHBIC K KOKJIOMY U3 MATH ypoBHel moxenei [T-moarorosku. Heobxomumo
3aMETUTh, YTO B JIAHHYIO TaOJIMIy HE BKJIIOYCHBI KPEIUTHI IO YYECOHBIM U TPO-
M3BOJICTBEHHBIM NMPAKTHKaM, a TaKXe MOJATroToBKa OakanaBpckoi padotrsl (BKP).
Crnenyer y4ecTh, UTO TPYAOEMKOCTH OTHOTO KPEAUTa B POCCUMCKUX U JIATBUHCKHUX
BYy3ax pa3jM4HbIC: OJUH JATBUNCKUI KPEAUT SKBUBAJIEHTEH 1,5 poccuiickum. OTum
OOBSICHSIOTCS 3aMETHBIE OTINYHMS B KOJTHYECTBEHHBIX MoKa3areaax ;g JIY u HBI'Y,
MIPE/ICTABICHHBIX B Tabd. 2. B ckoOkax ykazaHbl KpeIUThl, IPUBEACHHBIE B COOT-
BETCTBHE C POCCUMCKUMHU CTaHAAPTaAMU.

Tabnuua 2

PacnpepneneHve kpeauToB No ypoBHaM moaenei IT-noaroroeku B Jiuenamnckom
1 HnxxHeBapTOBCKOM YHMBEpPCUTETaX

IT-noaroroeka B J1IY IT-noarotoeka B HI'Y
TeopeTunyeckas MpuknapgHasa TeopeTunyeckas MpuxknapHasa
cocTasnsowias cocTasnsowas cocTaBnsiowias cocTasnsowas

OpraHn3aLmoHHBI YPOBEHb
6(9) | 8(12) | 12 | 11
TexHONOrM4eCcKnin ypoBeHb
9(14) | 8(12) | 20 | 17
YpoBeHb nporpaMmMHoro obecneyeHuns
17(25) | 13(20) | 39 | 43
YpoBeHb CMCTEMHOro o6ecneyeHuns
16(24) | 11(16) | 16 | 10
YpoBeHb annapaTtHoro obecneyeHuns
4(6) | 4(6) | 14 | 13

HcToqHuk: coctaBneHo M.B. XyOoK1HOM.

Table 2
Distribution of credits by levels of IT training models at Universities of Liepaja and Nizhnevartovsk
IT Training in Liepaja University IT Training in Nizhnevartovsk State University
Theory | Application Theory | Application
Organizational Issues and Information Systems
6(9) | 8(12) | 12 | 11
Application Technologies
9(14) | 8(12) | 20 | 17
Software Methods and Technologies
17(25) | 13(20) | 39 | 43
Systems Infrastructure
16(24) | 11(16) | 16 | 10
Computer Hardware and Architecture
4(6) | 4(6) | 14 | 13

Source: compiled by Marina V. Khudzhina.

Ha puc. 2 noka3aHbl HEKOTOPBIE MPUMEPHI TUCITUTLINH, BKIIOUYEHHBIX B yueo-
HBIC TUIAaHBI 00OUX YHHUBEPCUTETOB (MMEIOTCS JIUIIb HE3HAYUTEIbHBIC OTIIMYHS B Ha-
3BaHMSIX JUCUHUIUIMH), COOTHECEHHBIX C OMpeAesieHHbIM ypoBHEM Mozneneit [T-moj-
roroBkd. OTMETHM, 4YTO B OOJBIIMHCTBE CIy4yaeB IUCIMILIMHY HEBO3MOXHO
OJTHO3HAYHO OTHECTH TOJIBKO K OJJHOMY YPOBHIO. B Takux ciydasx KpeauTsl pac-
MIPEAEIISIINCH DKCIIEPTAMU MEXK1y YPOBHSIMH B COOTHOIIIEHUH, OTBEYAIOIIEM COIvIa-
COBAHHOM 3KCIIEPTHOM OLICHKE.
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UcTovHumk: co3paHo M.B. XyoKnMHOMN.
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Figure 2. Examples of correlating the levels of IT training models and the disciplines of the curricula
of Liepaja University and Nizhnevartovsk State University

Source: created by Marina V. Khudzhina.

I'paduueckas uHTEpIIpeTavs PE3yJIBTATOB HCCIEIOBAHUS 00pa30BaTEIbHBIX
nporpamm 1o [T-HampaBiieHUsSIM TTOJTOTOBKH, OTPAYKEHHBIX B TA0J. 2, Ipe/icTaBe-
Ha Ha puc. 3, 4.
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YposeHs YpoBeHb VPOE€HD armapaTHOro

YpoBeHB YpoBeHB

- g a e
Puc. 3. Npaduyeckas nutepnpetaums IT-nogrotokm B HI'Y
HctoyHmk: co3paHo M.B. XyokKnHO.

Organizational Issues Application Software Methods and Computer Hardware and
and Inform ation Systems Technologi hnologi Systems Infrastructure Architecture

BTheory and Principles @ Practical Application
Figure 3. Graphical view of IT training in Nizhnevartovsk State University
Source: created by Marina V. Khudzhina.
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Puc. 4. lNpaduryeckas nHrepnpetaums IT-nogrotoskn B JInenamnckom yHMBepcuTeTe

UctoyHmk: co3paHo M.B. XyokKnHO.
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Figure 4. Graphical view of IT training in Liepaja University

Source: created by Marina V. Khudzhina.

I'eomeTpuueckast ¢purypa Ha puc. 4 6osee OU3Ka K JJUTUITUYECKOH, 4eM (urypa
Ha puc. 3. DTO 03HAYAET, YTO MOATOTOBKA B JIY B OOJIBIIEH CTEIIEHU COOTBETCTBYET
monenu Software Engineering Computing Curricula. Bmecre ¢ rem [T-monroroska
0 00€UM UCCIIelyeMbIM ITPOrpaMMaM, Kak U MpeArnonaraioch, COOTBETCTBYET MO-
nemu Software Engineering. CreayeT OTMETHTb, YTO TIPH IMOJICUETE KPEAUTOB HE
ObUTH yuTeHBI Takue pasnensl, kak «lIpaktuka» u «BeimyckHas kBanupuKaluoH-
Hasi paboTa (OakamaBpckasi paboTa)y, sl KOTOPBIX BEIMKO KOJTHYECTBO KPEIUTOB,
OTHOCSIIIMXCS] K TEXHOJIOTHYEeCKOMY YpOBHIO. [103TOMY TpaHUIlbI JIEBBIX 00IacTei
¢buryp Ha puc. 3 1 4 MOXKHO CUHTATh Oosiee «TIagkuMmy. «IIpoBagbDy XapaKTepHBI
JUIs 00OMX CITy4aeB TOJIBKO JJISl TPaBbIX O0JIacTeH, T/1ie MPpeICTaBIeHbl YPOBHU CH-
CTEMHOTO U almnapaTHOTro 00eceyeHHUs.

B pesynbprare mpoBeneHHOTO aHanm3a 00pa3oBareabHbIX porpamm [T-mosro-
toBKkU B JIY u HBI'Y noareepxkaeHa runores3a 0 TOM, YTO B HUCCIENYEMBIX By3ax
peanuzyetcst Mmonenb Software Engineering (mporpaMMHasi HHXSHEPHUS ).

[IpencraBuM pe3ynbTaThl CPaBHEHUS CONEpKaHUsS 00pa3oBaTEIbHBIX IPO-
rpamMm JIY u HBI'Y 1o otnenbHbIM MO3UIKSM, UMEIOIINM, 10 HAIIEMy MHEHUIO,
0co0oe 3HaueHue JUIsi OCYIIECTBICHUSI KauyeCTBEHHOU moarotoBku IT-crenmanm-
CTOB B BY3€.

Jlist Hayama OTMEeTHM OOIIHIA TTOAXOA K CPOKaM MPOBEACHUS MPAKTUK. B yHH-
BEPCUTETAX MPOU3BOICTBEHHBIE IPAKTUKH PEATN3YIOTCS HA TPETHEM M YETBEPTOM
Kypcax. OgHaKo UMEIOTCS 3HAYUTENIbHbIE OTIINYUS B TPYA0EMKOCTH IIpakTUK. B JIY
Ha TPEThEM Kypce Ha MPaKTUKY BbiAeneHo 12(18) kpenuToB, Ha YETBEPTOM Kypce —
14(21) xpenuroB. B HBI'Y Ha BTOpOM Kypce mpeaycMoTpeHa ydyeOHas MpaKkTHuKa
(3 xpenuTa), a Ha TPEThHEM U YETBEPTOM Kypcax — MPOU3BOJCTBEHHAs] MPaKTHUKA
(mo 9 kpenuroB). Takum 0Opazom, o0Imas TPyAOEMKOCTh MpakTuk B JIY (26(39))
KPEIUTOB 3HAYMTEIILHO MPEBHIIIACT TPyA0eMKOCTh TpakTuk B HBI'Y (21 kpenur).
B pesynbrare nepexona poccuilcKux By30B Ha akTyanusupoBaHHble PI'OC BO
(®I'OC 3++) Tpym0eMKOCTh PAKTUK YBEIUYHIIACh, HO HE3HAYUTEIIBHO.
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[IpoekTHast eATeNTbHOCTD SIBISICTCSI OTHOM M3 OCHOBHBIX JUIsl OyayIien mpo-

deccun I'T-cnenmanucra B oomactu SE (Software Engineering). B JIV yxe ¢ niep-
BOTO Kypca y4eOHBIM IUIAHOM TIPETyCMOTPEHBI KypCOBBIC IPOEKTHI, & Ha YeTBEP-
TOM Kypce OCYIIECTBIISICTCS] TIOJITOTOBKA OakajgaBpCKo padoThI (Tabm. 3).

Tabnumua 3
PacnpepneneHue KpeauToB Ha MPOEKTHYIO AeATesIbHOCTb B JInenaickom yHMBepcurteTte
Kypc Paspen yueGHOro nnaHa prngeMKOCTb, KpeauTel
nareBuickue (poccuiickue)
1 Annual Project (Software Development) 2(3)
2 Annual Project (Databases) 3(5)
3 Annual Project (Information Systems) 2(3)
4 Bachelor Thesis 12(18)

UcTo4Humk: cocTaBneHo M.B. XyoxumHon.

Table 3
Projects credit value in Liepaja University
Year Curriculum Section Credit Value (Latvian Credits)
1 Annual Project (Software Development) 2(3)
2 Annual Project (Databases) 3(5)
3 Annual Project (Information Systems) 2(3)
4 Bachelor Thesis 12(18)

Source: compiled by Marina V. Khudzhina.

B HBI'Y yueOHBIM IJ1aHOM TIPEITYyCMOTPEH OMH KYPCOBOM MPOEKT HAa TPEThEM

romy oOyueHus (3 KpeauTa) U MOArOTOBKA BBITYCKHOW KBATH(PUKAIIMOHHOW pabOThI
(9 xpenuroB). OueBuAHO, YTO OOpa3zoBarTenpHas nporpamma JIY nmeer 6onee Boipa-
KECHHBIN TPAKTUKO-OPUEHTUPOBAHHBIA U MPOEKTHO-OPUEHTUPOBAHHBIN XapakTep,
YTO OTBEYACT XapaKTePUCTHKaM BBITyCKHUKa [T-HampaBieHusi, COOTBETCTBYIOIINX
TpeOOBaHUSAM MEXIYHAPOAHBIX CTAHIAPTOB, YTO, B CBOIO OYepe/lb, O0YCIOBINBAET
BBIOOp HaIpaBJIEHUs COBEPIICHCTBOBAHUS 00pa3oBarenbHoi mporpammsl HBI'Y.

Takum 06p3.30M, pa3pa60TaHHa51 MCTOAOJIOTUA CPABHUTCIIBHOT'O aHaJIn3a 06pa—

30BaTEJIbHBIX IPOrPAMM HAa OCHOBE KyPPHUKYJIYMHOI'O IIOJX0/A MPEAIOIaraeT pea-
JU3aLUI0 CIEIYIOIINX 3TAIOB!

328

— ompenenenue Tuna ocHoBHoM Monenu CC2005 (CC2020) moaroroBku B 00-

JACTH KOMITBIOTUHTA, KOTOPOMY HauOOJiee COOTBETCTBYIOT HCCIEIyEeMbIe
oOpa3oBareibHbIE TPOTPAMMBI;

— aHaJiu3 UCCIICAYCMBbIX O6pa3OBaTeJ'IBHBIX mnmporpamMm C IMPUBJIICYCHUEM 3KC-

MIEPTOB CO CTOPOHBI AaKAaJEMUYECKOr0 U MPOo(ecCHOHAIBHOIO COOOIIECTB
(cooTHECeHME TUCIUILINH U pa3/ieoB yuyeOHOro IIaHa ¢ OCHOBHBIMH YPOB-
Hamu mojaenu noarotrosku CC 2005 (CC2020), ananu3 TpyI0E€MKOCTH JUC-
LUILUIMH, MPAKTUK, BBISIBICHUE JIOJIM TEOPETUUYECKOM, MCCIIE0BATEIbCKOMH,
MPAKTHUKO-OPUEHTUPOBAHHON M TMPOEKTHO-OPUEHTHUPOBAHHON COCTABIISIO-
el yyeOHOro miiaHa, aHaJIW3 MOAXOAOB K OpPraHU3alMU U TPOBEIECHUIO
MPaKTHK | JIP., MOCTPOEHUE TpauUeCcKux MOJIEIeH MOATOTOBKH);

— BBIPa0OTKa PEKOMEH/IAIMI TI0 COBEPIIEHCTBOBAHHUIO MCCIIETyeMbIX 00pa3o-

BaTEJIbHBIX IIPOIPaMM B KOHTEKCTE MEXyHAPOIHBIX PEKOMEHAINI 1 OIlbI-
Ta JIPYrux By30B B 00nactu [T-moaroroBku B By3e.
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3akirouenue. 1o pe3ynbraram NpoBeIEHHOIO UCCIIEJOBAaHUS C UCIIOIb30BAHU-
eM pa3pabOTaHHOW METOIOJIOTHH MOXKHO BbIpalaThlBaTh PEKOMEHAALMH MO COBEp-
LIEHCTBOBAHUIO 00pa3oBaTeNbHbIX nporpamMm IT-nmoaroroBku B By3ax. I paduueckne
IIPE/ICTaBIICHUS TI03BOJISIFOT OOPAaTUTh BHUMAHUE Ha CJ1a0ble CTOPOHbI peau3yeMbIX
[POrpaMM U ONpPEIeNIUTh HANPABJIECHHUs COBEPIIEHCTBOBAHUS AEHCTBYIOLIUX B By3e
oOpa3zoBarenbHbIX Mporpamm. Takum o0pa3oMm, MpeuIoKeHHass METOA0JIOTHSI CpaB-
HUTEJIBHOTO aHayiu3a oOpa3oBarenbHbIX NporpamM IT-moarotoBku B cucreme BbIC-
1rero o0pa3oBaHusl, OCHOBaHHAs HA MPUMEHEHUN KYPPUKYITyMHOTO ITOJIX0/1a, IPeJo-
CTaBJIIET MEXaHM3M, [TO3BOJISIOIMINI Ha BU3yaIbHOM YPOBHE OTCIEIUTH MMEIOIINECS
HEJIOCTaTKi 00pa30BaTesIbHOM MPOrpaMMbl, OCHOBBIBASCH HA CPABHEHUHU C 3TAJIOH-
HOI MOJIEJTBIO — OJTHOM 13 OCHOBHBIX Mozieniet Computing Curricula, ynoBieTBopsito-
el MeXyHapoIHbIM TpeOboBaHMsIM K [ T-noaroToBke B By3e€.

OueBuaHO, YTO pa3paboTKa U peann3anrs OCHOBHBIX MPO(hecCHOHaTbHBIX 00-
pa30BaTeNBHBIX IPOrPAMM B CUCTEME POCCHIICKOTO BBICHIETO 00pa30BaHHS ITPOUC-
XOJIUT, B IIEpBYI0 ouepep, B paMkax TpedoBanuiit @®I'OC BO. [TosTomy B nosHoi
Mepe OpUEHTHPOBATHCA HA MEXIYyHAPOJIHBIE CTAaHJIAPThl U MPUMEPHbIE yUeOHbIE
IUIaHbI 110 0a30BBIM MPOPMISAM (MOAESM MOATOTOBKH) HE MPEACTAaBISIETCS BO3-
MOKHBIM. OJTHAKO MEXTyHAPOIHBIA OMBIT MOXKHO U TOJIE3HO HCMOJIb30BAThH IS
COBEpPILLIEHCTBOBAHMS peaIn3yeMbIX 00pa30BaTeIbHbIX IPOrpaMmM, OOHOBIIASA U J0-
TIOJTHSISL COZIEPyKaHKue O0yUYeHHsI, OCYIIECTRIISIS TOUCK Hanbosee 3 PEeKTUBHBIX Me-
TONOB U (hOpM pabOTHI CO CTYyJAEHTAMHU, C TEM, YTOOBI 00ECTICUNTh BBICOKUN yPO-
BEHb KOHKYPEHTOCHOCOOHOCTH BBITYCKHMKOB IT-HampaBieHHil MOATOTOBKU He
TOJIBKO Ha BHYTPUPOCCUICKOM PBIHKE TPYZa, HO U Ha MEXIyHAPOAHOM YPOBHE.
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Abstract. Problem statement. The rapid advancement of information and communication
technology (ICT) has transformed educational landscapes, necessitating effective leadership
equipped with essential digital competencies. This research explores the ICT competencies
educational managers require to successfully integrate technology into their institutions. This
study aims to identify key competencies, explore barriers to ICT adoption, and highlight effec-
tive training practices through a systematic literature review of existing research. Methodology.
Utilizing a comprehensive review methodology, relevant studies were analyzed to distil in-
sights regarding educational leaders’ roles in facilitating technology integration. Results. The
findings reveal that essential ICT competencies include technical proficiency, information lite-
racy, and pedagogical knowledge, which empower educational managers to foster innovative
instructional practices. The review also identifies significant barriers, such as insufficient trai-
ning and resistance to change, which vary in impact across different contexts. Furthermore,
effective training practices are emphasized, including tailored programs and ongoing support,
which are essential for developing and sustaining these competencies. Conclusion. This re-
search contributes to educational management by providing a framework for understanding the
necessary ICT competencies for educational leaders. It underscores the importance of addres-
sing barriers to adoption and promotes best practices in professional development. By equipping
educational managers with the requisite skills, this study aims to enhance the overall quality of
education and prepare students for success in a digital world.
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AnHoraums. [locmanoska npodnemvl. CTpeMHTEIBHOE Pa3BUTHE HH()OPMAIIHOHHO-KOM-
MyHHKaMOHHBIX TexHojoruid (MKT) m3menmio oOpaszoBarenbHbI nanmmadr, morpeboBas
Haimuuusi Oonee 3PPEKTUBHBIX PYKOBOIUTENEH, 00NMagaroluXx HEOOXOAUMBIMU H(DPOBBIMHU
KOMITETCHIIMAMU. PaccMarpuBaetcs nmpobiema pa3BuTHsl KomrereHiuid B oomactu MKT, HeoO-
XOJIUMBIX PYKOBOJUTEISIM 00pa30BaTEIIbHBIX OpraHU3aIui IS yCIIEITHONH HHTETPAIUY TEXHO-
JIOTHH B 1eATENIbHOCTh BBEPEHHBIX UM yUeOHBIX 3aBeieHui. Llenb cTaTbu — BBISBICHUE KITIOUE-
BBIX KOMIICTEHIMIA, H3yueHne OapbepoB Ha myTH BHenpenus VKT, BoisaBieHne 3(h(HEeKTHBHBIX
METOJIOB 00yUYEHUS MOCPEACTBOM CHCTEMATHYECKOTO 0030pa JIMTeparyphl, COAEpKaIlel oru-
CaHMsl y)Ke MPOBEIEHHBIX UCClenoBaHUN. Memodonoeus. C TOMOIIBIO BCECTOPOHHETO aHAIN3a
PacCMOTPEHBI COOTBETCTBYIONIUE MCCIICAOBAHUS JIUIsl (POPMUPOBAHUS MPEJICTABICHUS O POJIU
pyKoBOgUTENNEH 00pa30BaTENbHBIX OPTaHW3AIUil B COACHCTBUM BHEAPEHHUIO TEXHOJOTHI.
Pesynomamur. TlonydeHHbIe AaHHBIE MOKA3bIBAIOT, YTO OCHOBHBIE KOMIETEHLMH B OOJACTH
UKT BKIIFOYAIOT TEXHUYECKHE HABBIKH, HHPOPMAITMOHHYIO TPAMOTHOCTh Y 3HAHUS B 00JIACTH
TMIEIATOTUKH, KOTOPBIE MO3BOJSIOT PYKOBOIUTEINSIM 00pa30BaTEIbHBIX OpPraHU3aIid BHEAPATh
WHHOBAILMOHHBIE METO/IbI O0y4eHUs. BBISBICHBI TaKKe 3HAYUTETIbHBIE Oapbephl, TAKME KaK He-
JIOCTATOYHAs TIOATOTOBKA U CONMPOTUBIICHUE U3MEHEHUSIM, KOTOPBIC ITO-Pa3HOMY CKa3bIBAIOTCS
B Pa3JIMYHBIX cUTyanusx. Kpome Toro, ocoboe BHUMaHUE yaensieTcst 3hGEKTUBHBIM MTOIX01aM
K Mpo(hecCHOHAIbHOMY Pa3BUTHIO, BKJIIOYAs MHIUBHUAYalbHbIE TPOTrPaMMbl U TOCTOSHHYIO
MTOJICPIKKY, HEOOXOMMBIE 11 (DOPMUPOBAHUS M COBEPIIICHCTBOBAHHUS OTMCHIBAEMBIX KOMITE-
TeHuui. 3axnouenue. PaccmarpuBaeMoe HMCCIIEOBAaHUE BHOCHT BKJAJ B Pa3BUTHE CHUCTEM
yIpaBieHus: 00pa3oBaHuEM, CO31aBasi OCHOBY JUJIsl OBIIa/ICHUS PYKOBOJIUTENSIMU 00pa3oBaTelb-
HbIX opranu3anuii UK T-kommeTennusamu. [loquepkuBaeTcsi 3HaYUMMOCTh YCTPAHEHUS TIPETIAT-
CTBHUI Ha TIyTH BHEIPEHHS HOBBIX MOJXOJIOB, MPOIATaHNPYETCs MEPe0BOH OIBIT B 00JIACTH
po(heCcCHOHATIBHOTO Pa3BUTHSI PAOOTHUKOB CHUCTEMBbI 00pa3oBaHMs. Pe3ynbrarhl nccienoBa-
HUS CIIOCOOCTBYIOT OOIIEMY MOBBIIICHHUIO KA4eCTBa 0OPA30BaHMUS, MTOJITOTOBKE O0YJAIOIITIXCS
K JIOCTHXKCHHUIO yclieXxa B IU(PPOBU3UPYEMOM MHUPE, TIOCKOIBKY IMpeJylaraeMble MOJIXOAbI 10~
3BOJISIFOT PYKOBOJAUTENSAM 00pa30BaTENIbHBIX OpraHu3aluil MpruoOpecTH HEOOXOUMbIE 3HAHUS
U yMEHHUSL.
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KnroueBble cioBa: 1udpoBble KOMIETEHIMHY, JTUAEPCTBO B 00pPa30BaHMU, MHTErpanus
TEXHOJIOTHH, TPO(ECCHOHAIBEHOE PA3BUTHE, IPETIATCTBYS IS BHEAPCHUS

Bruian aBTOpOB. ABTOPBI BHECIU PaBHBIM BKJIAJ B MOATOTOBKY IMyONMKalMU. ABTOPBI
IPOWIN U OA0OPUIIM OKOHYATEIIBHYI0 BEPCHIO PYKOIMUCH.

3asBieHne 0 KOH(INKTE HHTEPeCOB. ABTOPHI 3asBISIOT 00 OTCYTCTBUHU KOH(IUKTA UH-
TEpPECOoB.

Hcropus crarbu: noctynuia B pegakiuio 1 mas 2025 r.; nopaborana nocjie pereH3upo-
BaHus 28 Mas 2025 r.; mpuHATa K myonukanmn 10 uronst 2025 1.

Juast mutupoBanusi: Adeoye M. A., Oladimeji R.M., Olaifa A.S., Bolaji H.O. ICT compe-
tencies for educational managers development on the educational process: a systematic lite-
rature review // Bectauk Poccuiickoro yauBepcutera apysx0s1 HaponoB. Cepusi: Madopmarn-
3auus obpazoBanus. 2025. T. 22. Ne 3. C. 332-350. http://doi.org/10.22363/2312-8631-2025-
22-3-332-350

Problem statement. Integrating information and communication technology
(ICT) in the contemporary educational landscape has transformed how educational
institutions operate and deliver instruction. As educational managers play an essen-
tial role in implementing and overseeing these technological advancements, their
competencies in ICT have become increasingly critical. This research focuses on
the ICT competencies for educational managers development, exploring how
these skills influence the educational process. Digital technologies have revolutio-
nized educational practices, facilitating enhanced communication, collaboration,
and resource access [1]. ICT tools have enabled the creation of interactive learning
environments, promoting student engagement and personalized learning experien-
ces. For educational managers, understanding and effectively utilizing these tech-
nologies is essential for fostering an innovative educational climate and improving
institutional performance. Educational managers, including principals and admini-
strators, are tasked with navigating the complexities of integrating ICT into curricula
and administrative processes. They must possess technical skills and can lead change,
motivate staff, and implement strategic initiatives that align with educational goals.
As the demand for digital literacy grows, so does the need for managers to develop
robust ICT competencies that can drive successful outcomes in the educational pro-
cess [2]. Despite the recognized importance of ICT skills, educational managers face
challenges in effectively acquiring and applying these competencies. Factors such as
inadequate training, limited access to resources, and resistance to change can hinder
their ability to leverage technology in educational settings. Consequently, there is
a pressing need to explore the specific ICT competencies required for effective edu-
cational management and identify best development practices.

Current literature on ICT competencies often focuses on the perspectives of
educators and students, with less emphasis on the unique needs of educational
managers [3—5]. This gap underscores the necessity for a systematic review that
consolidates existing research on ICT competencies for educational managers,
highlighting effective practices, barriers to implementation, and the impact of these
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competencies on the educational process. Integrating ICT in education can
significantly enhance teaching and learning processes. Despite the widespread
acknowledgement of ICT’s importance, there is a notable gap in the necessary
competencies among educational managers to harness these tools effectively.
Educational managers may lack the technical skills to implement ICT solutions
effectively. This includes understanding how to select appropriate technologies,
integrate them into existing curricula, and troubleshoot issues that arise. Without
adequate ICT competencies, educational managers may struggle to align technology
with pedagogical goals, leading to suboptimal use of educational tools [6; 7]. This
misalignment can hinder the overall effectiveness of teaching strategies and student
engagement. Educational managers often encounter resistance from staff and
stakeholders when attempting to implement new technologies [8]. This resistance
can stem from a lack of understanding of the benefits of ICT, which may be
exacerbated by the managers’ uncertainty or discomfort with technology.

Current professional development programs frequently focus on teachers and
students, neglecting the specific needs of educational managers. It was revealed that
educational managers lack access to training tailored to their roles and responsibilities
in a digital educational environment [9—11]. The inability to effectively integrate
ICT can negatively affect student learning outcomes, as educational managers play
a critical role in fostering an environment conducive to innovative teaching
practices. This competency gap can lead to missed opportunities for enhancing
student learning experiences and preparing them for a technology-driven workforce.
Given these challenges, it is essential to systematically review the existing literature
on ICT competencies for educational managers. This examination will help identify
the specific skills needed, the barriers to developing these skills, and effective
training practices that can empower managers to lead their institutions in the digital
age. By addressing these issues, the study aims to enhance the capacity of educational
managers, ultimately improving the educational process and outcomes for students.
This systematic literature review seeks to:

— identify the key ICT competencies educational managers need to navigate

the digital landscape effectively;

— analyze the barriers and facilitators influencing the development and appli-

cation of these competencies;

— provide insights into effective training programs and strategies to enhance

educational managers’ ICT competencies.

By addressing these objectives, the study contributes to understanding how ICT
competencies can be integrated into the professional development of educational
managers, ultimately enhancing the educational process and outcomes. The findings
of this research will provide valuable insights for policymakers, academic leaders,
and training institutions. By identifying critical ICT competencies and effective
development strategies, the study aims to support the professional growth of
educational managers, enabling them to lead their institutions more effectively in
an increasingly digital world. This research contributes to the academic discourse
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on ICT in education and has practical implications for enhancing the overall quality
of education.

Literature Review. Information and communication technology (ICT)
competencies encompass a range of skills and knowledge essential for effectively
utilizing technology in educational settings [12]. As academic institutions
increasingly integrate digital tools into teaching and administrative processes,
understanding what constitutes ICT competencies is vital for educational managers.
ICT competencies use digital technologies effectively to access, manage, integrate,
evaluate, and create information in various contexts [3; 13]. These competencies
are technical skills, critical thinking, problem-solving, and the capacity to apply
technology in a pedagogical framework. The International Society for Technology
in Education (ISTE) defines digital competencies as the skills necessary to navigate
and thrive in a digital world, emphasizing the importance of both technical
proficiency and cognitive skills [ 14]. The literature identifies several key components
that constitute ICT competencies for educational managers. Technical Skills
include using hardware (e.g., computers, tablets) and software (e.g., learning
management systems, educational apps). Managers must be able to operate various
technologies effectively and understand their functionalities to support staff and
students. Information literacy educational managers should be able to locate,
evaluate, and use information effectively [15]. This involves critical thinking skills
to assess the credibility of sources and the relevance of information for decision-
making processes. Pedagogical knowledge that integrates ICT into teaching
practices is crucial. Educational managers must know how technology can enhance
learning experiences and support different pedagogical approaches, such as
collaborative learning and personalized instruction [16—19]. ICT requires strong
leadership abilities. Educational managers must be capable of guiding staff
in technology adoption, fostering an innovative culture, and addressing resistance
to change. They should promote responsible use of technology among staff and
students.

The European Framework for the Digital Competence of Educators
(DigCompEdu) outlines the competencies educators need to integrate technology
into teaching effectively [20]. It emphasizes professional engagement, digital
resources, teaching and learning, assessment, and enhancing learners’ digital
competence. The UNESCO ICT Competency Framework for Teachers provides
a comprehensive model for understanding the competencies required for effective
teaching with ICT [21]. It encompasses three key areas: technology literacy,
pedagogical knowledge, and the ability to integrate technology into educational
practices. For educational managers, possessing ICT competencies is essential for
several reasons: Managers with a strong understanding of ICT can lead initiatives
that effectively incorporate technology into curricula, improving teaching and
learning outcomes [5]. Competent managers can identify training needs and
facilitate professional development opportunities for staff, ensuring that all
educators are equipped to use technology effectively [22]. By leveraging ICT
competencies, educational managers can streamline administrative processes,
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enhance communication, and improve institutional performance. As educational
institutions evolve in the digital age, the development and refinement of ICT
competencies will remain a priority for academic managers.

The Role of ICT in Educational Management. Integrating Information and
Communication Technology (ICT) in educational management has fundamentally
transformed how educational institutions operate and deliver services. One of the
primary roles of ICT in educational management is to enhance administrative
efficiency [23]. Technology facilitates the automation of routine tasks such
as scheduling, enrollment, and record-keeping, thus reducing the administrative
burden on staff. For example, Learning Management Systems (LMS) allow for
streamlined communication between educators and students, enabling efficient
course management and resource distribution [24; 25]. Research indicates that
using administrative software can significantly reduce time spent on paperwork,
allowing educational managers to focus on more strategic tasks [26]. Furthermore,
ICT tools can improve data management, making tracking student progress easier,
analyzing performance metrics, and generating reports that inform decision-making
processes. ICT plays a crucial role in supporting data-driven decision-making
within educational institutions. Educational managers can leverage data analytics
tools to gather insights from various sources, including student performance data,
attendance records, and stakeholder feedback. This data-driven approach enables
managers to make informed decisions that enhance institutional performance and
address challenges effectively.

Data visualization tools can also help managers present findings to stakeholders,
facilitating transparent communication and strategic planning. Effective commu-
nication is essential for successful educational management, and ICT significantly
enhances communication channels within academic institutions [27-29]. Email,
instant messaging, and collaborative platforms (e.g., Google Workspace, Microsoft
Teams) enable seamless interaction among staff, students, and parents. Moreover,
ICT fosters collaborative learning environments, where educators can share
resources, collaborate on projects, and engage in professional development. This
collaborative approach enhances teacher effectiveness and promotes a culture of
continuous improvement within institutions. ICT’s role extends beyond
administrative functions, directly impacting teaching and learning processes.
Educational managers with ICT competencies can lead initiatives integrating
technology into the classroom, enhancing instructional practices and student
engagement. Research shows that technology-enhanced learning environments can
facilitate personalized learning experiences, allowing educators to tailor instruction
to meet diverse student needs [30; 31]. Interactive tools like simulations and
gamified learning platforms can make learning more engaging and accessible.

Furthermore, ICT enables access to a wealth of digital resources, including
online libraries, educational apps, and open educational resources (OER). This ac-
cessibility enriches the curriculum and supports innovative teaching methods. The
integration of ICT in educational management also plays a significant role in foste-
ring professional development among educators. Educational managers can utilize

MEHEJDKMEHT OBPA3OBATEJIbHBIX OPTAHU3ALIVIA B MTHOOPMALIMOHHYIO BII0XY 337



Adeoye M.A. et al. RUDN Journal of Informatization in Education. 2025;22(3):332-350

online training platforms, webinars, and virtual workshops to provide ongoing pro-
fessional development opportunities for staff. Research emphasizes the importance
of continuous learning for educators to effectively integrate technology into their
teaching practices [32; 33]. By promoting ICT-related professional development,
educational managers can empower teachers to enhance their pedagogical skills
and adapt to evolving educational technologies. While the benefits of ICT in educa-
tional management are substantial, several challenges and barriers persist. Budget
constraints, inadequate infrastructure, and resistance to change can hinder effective
technology integration. Furthermore, not all educational managers possess the ne-
cessary ICT competencies to lead digital transformation initiatives successfully.
Educational leaders must address these challenges by advocating for sufficient re-
sources, providing targeted training, and fostering a culture of openness to change.
As educational institutions continue to embrace digital technologies, educational
managers must develop the necessary competencies to lead these initiatives effec-
tively. By leveraging ICT, educational managers can enhance institutional perfor-
mance and improve educational outcomes for students, ultimately preparing them
for success in a technology-driven world.

ICT Competencies for Educational Managers. The rapid advancement of
Information and Communication Technology (ICT) has underscored the need for
educational managers to develop specific competencies that enable them to lead
and manage technology integration within educational institutions effectively.
Research has increasingly recognized the critical role ICT competencies play in
enhancing the effectiveness of educational managers. Competencies in this context
refer to the skills, knowledge, and attitudes that educational leaders must possess to
utilize technology effectively in their administrative and pedagogical practices.
Studies have identified various dimensions of ICT competencies, including technical
skills, information literacy, pedagogical knowledge, and leadership abilities [3; 34].
It was emphasized that educational leaders must be proficient in using technology
and foster a supportive environment that encourages staff and students to embrace
ICT [35]. This dual focus on personal proficiency and leadership capacity is essential
for effective technology integration.

Several frameworks have been developed to define and categorize the ICT
competencies required for educational managers. The International Society for
Technology in Education (ISTE) Standards for Education Leaders outlines
essential competencies for academic leaders, emphasizing the importance of vision,
learning culture, and strategic use of technology to enhance teaching and learning.
These frameworks are valuable for guiding research and practice, helping clarify
the competencies necessary for successful educational management in a digital age.
Studies have consistently highlighted the need for educational managers to possess
strong technical skills. This includes using various educational technologies,
managing digital resources, and troubleshooting technical issues. Raman and
Shariff found that educational managers with higher technical proficiency were
more effective in leading technology initiatives within their institutions [36].
Research has emphasized the importance of information literacy as a core component
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of ICT competencies. Educational managers must be able to evaluate digital
information critically, make data-informed decisions, and guide staff in the
responsible use of technology. Feng and Jih-Lian found that educational leaders
who model effective information literacy practices positively influence the
information literacy skills of their staff [37].

Effective educational managers understand how to integrate technology into
teaching practices to enhance learning outcomes. It was highlighted that ICT com-
petencies must include pedagogical knowledge, enabling managers to support
teachers in utilizing technology to foster student engagement and learning [38; 39].
Davis and Brown indicate that successful technology implementation requires man-
agers to possess change management skills, enabling them to navigate resistance
and foster a culture of innovation. Educational managers’ report a lack of access to
targeted professional development programs focused on ICT competencies. Day
and Schoemaker suggest managers may struggle to keep pace with rapidly evolving
technologies without ongoing training [40]. Resistance from staff and stakeholders
can create challenges for educational managers seeking to implement new techno-
logies. Studies have shown that effective leadership is crucial in overcoming this
resistance and fostering a supportive environment for technology adoption [41].
Limited financial and technological resources can hinder the ability of educational
managers to develop and maintain ICT competencies. Research indicates that insti-
tutions with more robust support systems are better positioned to create the neces-
sary competencies among their leaders [42]. The findings from previous research
underscore the importance of developing ICT competencies among educational
managers to enhance institutional effectiveness. Providing ongoing training and
support tailored to the specific ICT competencies required for educational manage-
ment can empower leaders to integrate technology effectively. Encouraging a cul-
ture that values technology integration and innovation can help mitigate resistance
and promote collaborative approaches to using ICT in education. Ensuring educa-
tional managers have access to the necessary resources, including training, techno-
logy, and support staff, is vital for developing ICT competencies. By understanding
the various dimensions of these competencies and the barriers to their development,
educational institutions can better equip their leaders to drive successful technology
integration and enhance overall educational outcomes.

While some studies have identified barriers to developing ICT competencies,
more comprehensive research is needed to explore these barriers in depth. Factors
such as institutional culture, resource availability, and professional development
opportunities are often mentioned, but the interplay between these factors and their
impact on competency development remains underexplored. A deeper understanding
ofthese barriers can inform strategies to support educational managers in overcoming
obstacles to technology integration. The dynamic nature of technology necessitates
ongoing research to understand how ICT competencies evolve. Existing literature
often treats ICT competencies and leadership practices as distinct focus areas,
neglecting the potential synergies between the two. Research is needed to examine
how ICT competencies can be integrated into broader leadership frameworks and
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practices. Understanding this integration can help educational managers leverage
technology for administrative efficiency and as a tool for fostering collaborative
and innovative educational environments.

Methodology. The research design is a systematic literature review to synthesize
existing studies on ICT competencies in educational management. This design
enables a comprehensive understanding of the topic by aggregating findings from
various studies, identifying trends, and highlighting gaps in the literature.
A structured search strategy was developed to identify relevant literature. The
following databases were utilized: Google Scholar, ERIC (Education Resources
Information Centre), and Scopus. The search terms included a combination of
keywords and phrases such as “ICT competencies”, “educational managers”,
“informatization”, and “educational process”. Boolean operators (AND, OR) were
employed to refine the search and yield precise results. A broad search was conducted
to capture a wide range of studies. Identified duplicates across databases were
removed to ensure a unique set of articles.

Titles and abstracts were reviewed against predefined inclusion and exclusion
criteria to determine the relevance of each study. The following criteria were
established to guide the selection of studies. Inclusion Criteria: Studies published
in peer-reviewed journals, research focusing on ICT competencies relevant to
educational managers. Publications from 2015 onward will ensure contemporary
relevance. Studies available in English. Exclusion Criteria: Articles not addressing
educational management contexts. Studies that do not present empirical data or are
purely theoretical. Research focusing on primary or secondary education rather
than higher education or administrative contexts.

The extracted data were organized into a systematic table for comparison and
thematic analysis. A thematic analysis was conducted to identify recurring themes
and patterns within the literature. Both a priori and a posteriori coding methods
were applied to categorize data based on existing literature and newly identified
themes. Key themes such as essential ICT competencies, barriers to adoption, and
effective training practices were identified and analyzed for their implications on
educational management.

Findings were synthesized to construct a narrative highlighting the current state
of research, gaps, and recommendations for practice. While this systematic review
aims to provide a comprehensive overview, several limitations were acknowledged:
The selection of databases may have excluded relevant studies not indexed in the
chosen platforms. Limiting the review to English-language publications may have
omitted essential contributions in other languages. The focus on studies published
after 2014 may overlook foundational research that is still relevant. This methodology
ensures a rigorous and structured approach to understanding the development of
ICT competencies among educational managers, providing a clear framework for
the subsequent analysis and discussion of findings.

Results and discussion. FEssential ICT Competencies for Educational
Managers. The systematic literature review revealed several key themes related to
the essential ICT competencies that educational managers must possess to lead and
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innovate within their institutions effectively. These competencies are critical for
navigating the complexities of technology integration in education and enhancing
overall academic outcomes. One of the most frequently identified competencies is
technical proficiency. Educational managers must be adept at using various digital
tools and platforms. Familiarity with Learning Management Systems (LMS)
enables managers to effectively oversee course delivery, student engagement, and
resource allocation. Proficiency in data management and analytics tools is crucial
for tracking student performance and institutional metrics, facilitating data-driven
decision-making. Competence in using communication tools (e.g., email, video
conferencing, collaboration platforms) is essential for fostering -effective
communication among staff, students, and parents. Studies consistently emphasize
that technical proficiency enhances the manager’s ability to perform administrative
tasks and serves as a model for staff and students, promoting a culture of digital
literacy [43; 44].

Information literacy emerged as a critical competency for educational managers,
encompassing the ability to assess the credibility and relevance of online information
sources to make informed decisions. Analyzing data and applying insights
to improve educational practices is vital. This includes understanding trends
in student performance and using data to inform curriculum development and
resource allocation. Research indicates that educational managers with strong
information literacy skills are better equipped to guide their institutions in leveraging
data for continuous improvement and accountability [45]. Another essential
competency identified in the literature is understanding how to integrate technology
into pedagogical practices. Educational managers should know about Effective
Teaching Strategies, including how various technologies can enhance teaching
methods. This includes knowledge of collaborative learning, blended learning
environments, and personalized instruction. Managers must be able to coach and
support teachers in adopting technology in their classrooms, ensuring that technology
use aligns with pedagogical goals. Studies highlight that educational leaders who
understand pedagogical principles can better facilitate technology integration,
improving teaching effectiveness and student engagement [46—48].

Effective leadership in ICT integration is vital, encompassing educational
managers who must articulate a clear vision for technology integration that aligns
with the institution’s goals and values. This vision is critical for garnering buy-in
from staff and stakeholders. Managing resistance to change and fostering a culture
ofinnovation is essential. This includes strategies for encouraging staff collaboration,
providing professional development, and creating an environment that embraces
technological advancements. Research indicates that educational leaders who
exhibit strong leadership and change management skills are more successful
in implementing technology initiatives and achieving positive outcomes [26; 49].
An increasing theme in the literature is the importance of ethical considerations
in the use of technology. Educational managers must advocate for responsible
technology use among students and staff, emphasizing privacy, cybersecurity, and
respectful online behavior. Competence in addressing digital equity issues is
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essential to ensure that all students have access to the necessary technologies
and resources, regardless of their socioeconomic background. Studies suggest that
educational managers who prioritize ethical technology use contribute to a safe
and inclusive learning environment, which is vital in today’s digital age [50; 51].
The significant findings of this literature review underscore the essential ICT
competencies required for educational managers. These competencies, including
technical proficiency, information literacy, pedagogical knowledge, leadership,
change management, and ethical technology use, are crucial for effective educational
management in a technology-driven landscape. By focusing on these competencies,
educational institutions can better prepare their leaders to navigate technology
integration challenges and enhance the overall educational experience for students
and staff.

Barriers to ICT Adoption. The literature review revealed several significant
barriers that hinder the effective adoption of Information and Communication
Technology (ICT) in educational management. Understanding these barriers is
crucial for developing strategies to overcome them and facilitate successful
technology integration. A recurring barrier highlighted in many studies is the lack
of adequate training and professional development opportunities for educational
managers. Educational institutions do not provide sufficient training programs
tailored to the specific ICT competencies managers need. This deficiency often
leaves leaders feeling ill-equipped to leverage technology effectively. Existing
professional development programs may not keep pace with rapidly evolving
technologies, leading to gaps in knowledge and skills among educational managers.
One-time training sessions are often insufficient. Continuous professional
development that grows with technological advancements is necessary to ensure
managers remain competent. Studies emphasize that educational managers may
struggle to implement ICT initiatives effectively without adequate training, limiting
the potential benefits of technology integration. Resistance to change is another
significant barrier identified across various studies. Institutional culture plays
a critical role in the adoption of new technologies. If the culture does not support
innovation, educational managers may face pushback from staff and stakeholders,
hindering ICT implementation. Educators and administrators’ express apprehension
about adopting new technologies due to uncertainty regarding their effectiveness
and potential disruptions to established practices. If educational managers do not
effectively communicate the benefits of ICT adoption to their teams, it can lead to
a lack of enthusiasm and commitment among staff, further exacerbating resistance.
Research indicates that addressing these cultural and psychological barriers through
effective communication and involvement of all stakeholders is essential for
facilitating change [52; 53].

Limited resources are a significant barrier to ICT adoption in educational
institutions. This theme encompasses several critical aspects. Schools and
educational organizations face budget constraints that restrict their ability to invest
in necessary technology infrastructure, software, and training. Insufficient
technological infrastructure, such as unreliable internet access and inadequate
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hardware, can severely limit the effectiveness of ICT initiatives. A shortage of
qualified personnel to manage and support ICT initiatives can hinder the successful
implementation of technology in educational settings. Studies suggest that addres-
sing resource constraints through strategic planning, advocacy for funding, and
partnerships can enhance the capacity of educational institutions to adopt
and sustain ICT initiatives [54; 55]. A clear vision for ICT integration is essential
for successful adoption, yet many educational managers struggle. Without clear
technological integration goals, educational managers may struggle to align ICT
initiatives with their institutions’ overall mission. A lack of coherent strategy can
lead to inconsistent ICT implementation across departments, resulting in frag-
mentation and reduced effectiveness. Engaging relevant stakeholders in the planning
and implementation process is critical. When stakeholders are not involved, there
can be a disconnection between the technology initiatives and the educational
community’s actual needs. Research highlights the importance of developing
a comprehensive ICT strategy incorporating input from various stakeholders and
setting clear, achievable goals to guide implementation [56; 57].

Effective Practices in ICT Training. The literature review highlighted several
effective practices in ICT training for educational managers that can enhance their
competencies and promote successful technology integration. These practices are
essential for developing the skills and knowledge necessary for educational leaders
to navigate the complexities of ICT adoption in educational settings. One of the
most significant findings is the importance of tailored training programs that align
with educational managers’ specific needs and contexts. Conducting a thorough
needs assessment before training helps identify the particular competencies
educational managers require. This assessment ensures that training is relevant and
addresses the unique challenges faced in different educational contexts. Training
programs should offer customizable content that allows managers to focus on areas
most pertinent to their roles, such as technical skills, leadership strategies, or peda-
gogical integration. Research indicates that training tailored to participants’ needs
increases engagement and improves skill retention [58]. The use of blended learning
approaches, which combine traditional face-to-face instruction with online learning,
emerged as an effective practice in ICT training. Benefits of this approach include:
blended learning allows educational managers to engage with training materials
at their own pace and convenience, accommodating their busy schedules.
By incorporating various learning modalities, such as videos, interactive modules,
and in-person workshops, blended learning caters to different learning styles and
preferences, enhancing the overall training experience. Studies suggest that blended
learning not only increases accessibility but also fosters a more engaging
and interactive learning environment [19; 59].

Practical ICT training should extend beyond initial workshops, including ongo-
ing support and mentorship. Regular follow-up sessions can reinforce learning and
provide opportunities for educational managers to ask questions and discuss chal-
lenges encountered in implementing new technologies. Establishing peer mentor-
ship programs allows experienced educational managers to support their colleagues
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in navigating technology integration, sharing best practices, and providing gui-
dance. Research indicates that ongoing support significantly enhances the sus-
tainability of ICT training efforts and helps build a culture of continuous improve-
ment among educational leaders [60; 61]. Promoting collaborative learning
environments during ICT training is another effective practice identified in the lite-
rature. Collaborative tasks and group discussions encourage participants to share
experiences, insights, and strategies for ICT implementation, fostering a sense of
community among educational managers. Providing opportunities for networking
with peers from other institutions can facilitate the exchange of ideas and resources,
promoting wider adoption of effective practices. Studies show collaborative lear-
ning enhances skill development and strengthens professional relationships, crea-
ting a supportive network for ongoing education.

Training programs incorporating real-world scenarios and case studies are
particularly effective in preparing educational managers for their practice challenges.
Training should include hands-on activities that allow managers to apply their
learning to real-life situations, enhancing their problem-solving skills and confidence
in using technology. Successful ICT integration in educational settings helps
managers understand the strategies and considerations involved in practical
implementation. Research indicates real-world applications deepen learning and
make training more relevant and impactful for educational managers [62]. By
implementing these practices, educational institutions can enhance the competencies
of their managers, leading to more successful technology integration and improved
educational outcomes. These insights highlight the necessity of investing
in comprehensive training programs that empower educational leaders to navigate
the challenges of the digital age effectively.

Conclusion. This systematic literature review has synthesized key findings
related to ICT competencies for educational managers, revealing several critical
insights essential for effective technology integration in academic settings.
Educational managers must blend technical proficiency, information literacy, and
pedagogical knowledge. These competencies are foundational for leveraging
technology to enhance teaching and learning, facilitating data-driven decision-
making, and supporting innovative instructional practices. The review identified
significant barriers to ICT adoption, including insufficient training, resistance
to change, resource constraints, and a lack of clear vision. These barriers vary
in severity based on contextual factors, highlighting the need for tailored strategies
to address specific challenges faced by educational institutions.

The analysis presented effective practices in ICT training, emphasizing the
importance of tailored programs, blended learning approaches, and ongoing support.
Continuous professional development is critical to ensure educational managers
remain competent and confident in using technology. This review provides
a comprehensive framework to guide training programs and professional
development initiatives by identifying and synthesizing the essential ICT
competencies for educational managers. This framework is vital to ensuring that
educational leaders are well-prepared to navigate the complexities of technology
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integration. The findings highlight specific barriers to ICT adoption, offering
insights that can inform policy and practice. Understanding these barriers allows
educational institutions to develop targeted interventions that address their unique
challenges, thereby enhancing the effectiveness of technology initiatives.

The review emphasizes effective practices in ICT training, contributing to the
discourse on professional development for educational managers. By showcasing
successful training models, this research can serve as a resource for institutions
seeking to improve their training offerings and foster a culture of continuous
learning. In conclusion, integrating ICT in educational management is not merely
a technical endeavor but a transformative process that requires educational leaders
to be equipped with the right competencies, supported by practical training and
professional development. The findings from this literature review underscore the
importance of a strategic and context-sensitive approach to technology adoption,
recognizing that successful implementation hinges on addressing barriers and
fostering a culture of innovation. By prioritizing the development of ICT
competencies among educational managers, we can enhance the quality of education
and better prepare students for success in an increasingly digital world.
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NHdopmaTU3aumua BHYTPULLKOJIbHOW paboThbl MO y4yeTy
MeTanpeaMeTHbIX pe3yJibTaTOB OCBOEHUS
o0Lweo0pa3oBaTesibHbIX NPOrpaMmm
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AnHoraums. [locmanosxka npobnemuvr. OenepanbHble TOCYIapCTBEHHBIE 00pa30BaTEIb-
HBIE CTaHAAPTHI 00IIIero 00pa3oBaHus TPEOYIOT IMPOBOINUTE OICHKY METAPEIMETHBIX PE3YiIhb-
TaTOB OCBOCHUs 00pa3oBaTeibHBIX Hporpamm. CoOmonaTe TaHHOE TpeOOBaHKE JOIDKHA KaxK-
Jlasi OpraHu3allys, peain3yrolnas aKKpeJUTOBaHHbIE TPOTpaMMbl 001ero oopasoBanus. JlaH-
Hasl IEATEIFHOCTD JOJDKHA HAXOAUTH OTPpaKEHHE B HHPOPMAIIMOHHBIX IPOAYKTaX BHYTPCHHEH
CHCTEMBI OIICHKH KadeCTBa 00pa30BaHus U MH(POPMALMOHHO-00Pa30BaTEIEHON CPeie YUPexK-
nenusi. biarogapst ”HPOPMAIIMOHHOW OTKPBITOCTH 00Pa30BaTEeIbHBIX OPraHU3AINi CBEICHHS
00 00pazoBarebHBIX pe3ybTaTax 00yJaronuxcsi B 0000IIEHHOM BHJIE JIOJIKHBI ObITH JIOCTYTI-
HBI Ha O(UIMATBHBIX caliTax opranu3anuii. Mizydenue napopmannu Ha OpHUIAATEHBIX caiiTax
JIaeT BO3MOXKHOCTb OIICHUTh YPOBEHb HH(GOPMATU3AIMH BHYTPUIIKOIBHON PabOTHI IO OLICHKE
METaINpeAMETHBIX pe3ybTaToB. TakuM 00pa3oM, akTyaabHOH 3aadeii IBISIeTCS aHAIN3 CyIIle-
CTBYIOIICH CUTYAIMH C OPraHU3aIKEH NESITENbHOCTH M0 YYETy METAlPEAMETHBIX PE3yIbTaToB
OCBOEGHUS 00111e00pa30BaTENbHBIX TporpamMm. Memooonozus. Ha Beioopke u3 100 mxon mpose-
JICH aHaJHM3 OTYETOB O PE3yIbTaTax caMoOOCIEIOBaHMS HA TPEIMET HAMUUs METarpeaMeT-
HBIX PE3yNbTaToOB. MccnenoBamuch HCIONb3yeMbIC B JAHHBIX IIKOJIAX AICKTPOHHBIC KYPHAIIBI
Ha MPEAMET HAIUYUS TEXHUYCCKOW BO3MOXKHOCTHU IO y4YETy METalpPEIMETHBIX PEe3yJIbTaToB
C IPUMEHEHHEM METOJIOB CTATUCTUIECKOTO aHAIN3a, aHAJIM3a TEKCTOB, BU3YaJIH3allnH JaHHBIX.
Pesynomamul. YctanosieHo, uto 6onee 40 % oOpa3oBaTesbHBIX OpraHU3aluil He YIOMUHAIOT
METaIpeMETHbIC PE3yJIbTaThl B OTYETAX, a CIIe YEeTBEPTh OrPAHUYMBAIOTCS (POPMAILHBIMU
¢dpazamu. Tompko 21 % MIKOT IPEIOCTABISTIOT Ka4eCTBEHHBIC MITH KOJIMUECTBEHHBIC JaHHBIC TI0
JAHHOU KaTerOpHH Pe3ynbTaToB. HU OfMH M3 HCCIIeTOBaHHBIX AJICKTPOHHBIX )KYPHAIIOB HE CO-
JICPIKUT TOJTHOLIEHHOTO MOJYJISl Y4€Ta METAIPEAMETHBIX PE3YJIbTaTOB, YTO CYIIECTBEHHO Orpa-
HUYMBAET BO3MOXKHOCTH HX aHAJIN3a U BU3yann3ann. 3axuiouenue. BEISIBICHHBIN HU3KUH ypo-
BEHb MH(POPMATH3AINHN yUeTa METAIPEIMETHBIX PE3yIbTaTOB 000CHOBBIBACT HEOOXOIMMOCTD
Jn0paboTKu HU(POBBIX UHCTPYMEHTOB, 00ECIEUNBAIOIINX HHIUBUAYAIBLHBIA y4eT o0pa3oBa-
TENBHBIX PE3yIbTATOB.
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3asgBienne 0 KOHQIUKTE HHTEPecoB. ABTOD 3asBISICT 00 OTCYTCTBHU KOH(IMKTA HHTE-
pecoB.

HcTopust crarbu: nocrynwia B pepakiuio 29 ssaeapst 2025 1.; nopaboTaHa mociie pereH-
supoBanus 16 ampens 2025 r.; npuHsaTa K myonukanuu 30 anpenst 2025 1.

Jas uutupoBanus: [ypees C.M. O6 ypoBHE HHPOPMATH3AIMH BHYTPUIIKOJILHON pado-
TBHI [0 YYETYy METANpEeIMETHBIX PEe3YyIbTaTOB OCBOCHHUS 00IICOOpa30BaTENbHBIX MporpaMM //
Bectuuk Poccuiickoro yHuBepcuteTa npyx0sl HaponoB. Cepus: MHdopmaruzanus odpa3osa-
aus. 2025. T. 22. Ne 3. C. 351-360. http://doi.org/10.22363/2312-8631-2025-22-3-351-360

Informatization of intra-school work on recording
meta-subject results of mastering general
education programs

Sergei M. Gureev

School No. 14, Moscow, Russian Federation
P greatstarmaster@gmail.com

Abstract. Problem Statement. Federal state educational standards of general education
require the assessment of meta-subject results of mastering educational programs. Each organi-
zation implementing accredited general education programs must comply with this require-
ment. This activity must be reflected in the information products of the internal system of
assessing the quality of education and the information and educational environment of the in-
stitution. Due to the information openness of educational organizations, information about the
educational results of students in a generalized form must be available on the official websites
of the organizations. Studying the information on official websites makes it possible to assess
the level of informatization of in-school work on assessing meta-subject results. Thus, a rele-
vant objective is to analyze the current situation with the organization of activities to record the
meta-subject results of mastering general educational programs. Methodology. An analysis
of self-assessment reports for the presence of meta-subject results was conducted on a sample
of 100 schools. The electronic gradebook used in these schools were examined for the presence
of technical capabilities for recording meta-subject results, using methods of statistical analy-
sis, text analysis, data visualization, etc. Results. It was found that more than 40% of educatio-
nal organizations do not mention meta-subject results in reports, and another quarter limit them-
selves to formal phrases. Only 21% of schools provide qualitative or quantitative data on this
category of results. None of the electronic gradebooks studied contain a full-fledged module for
recording meta-subject results, which significantly limits the possibilities for their analysis and
visualization. Conclusion. The identified low level of computerization of the recording of meta-
subject results demonstrates the need to improve digital tools that provides individual recording
of educational results.

Keywords: internal system of education quality assessment, information openness, infor-
mation and educational environment, self-assessment of school, electronic gradebook
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IlocTanoBka npodsaemsbl. BHenpenue nHGOPMAIIMOHHBIX TEXHOJIOTHN BBI3bI-
BaeT 3HAYMTEIIbHBIC U3MEHEHUS B yueOHOM mporiecce [ 1] u ynpasinennn oopa3oBa-
HueM [2]. OOpa3oBaTenbHbIC OPraHU3AIlMN BCE aKTUBHEE WCIIONIB3YIOT JIEKTPOH-
Hoe o0ydeHue, HuppoBbie IATHOPMBI TO3BOJISIIOT ABTOMATU3UPOBATH OLICHOUHBIE
npoueaypsl. MHpopmaTnzanus oTKpbIBaeT HOBbIE BO3MOXKHOCTH I aHAIM3a JIaH-
HBIX O Ka4eCTBE 00pa30BaHUsl.

denepanbHBIMU TOCYIAPCTBEHHBIMU 00pazoBarebHbIMU cTanAapTamu (PI'OC)
Ha4YaJIbHOIO, OCHOBHOTO U CPEIHETO 00Iero 0Opa3oBaHus B UHUCIIE MPOYETo Mpey-
CMOTPEHO JOCTHXEHUE OOyUYarOIMMMCS METAlPEAMETHBIX Pe3yJIbTaTOB OCBOCHUS
00pa3oBaTeIbHOM MPOTrPaMMBbI — COBOKYITHOCTH YHUBEPCATIbHBIX YUEOHBIX ICHCTBHIA
Y METAINpeMETHBIX TOHITHI'. DTH pe3ysIbTaThl MOIPA3ICISIFOTCS Ha M03HABATE b~
HbI€, PEryJIsiTUBHbIE 1 KOMMYHHKAaTUBHbIE. MeTanpeIMeTHbIe pe3yabTaTbl — OCHOBA
JUISL YCHIEIITHOTO YCBOEHMSI yUeOHOr0O MaTepHaia, BCECTOPOHHETO JMYHOCTHOTO Pa3-
BUTHS 00yUarOMIUXCs U JaIbHEHIIEH TPyI0BOH nesTeTbHOCTH [4].

Jnst olleHKH MeTanmpenMeTHbIX pesynbratoB, cornacHo PI'OC, BeaensioTcs
CJICIYIOIINE OCHOBHBIE TPEOOBAHHMS:

— IO3HaBaTeNbHbIe YueOHble yHUBEpcanbHble aeiictBus (Y Y]]) — ymenue Ha-
XOJIUTh, AHAIM3UPOBATh M KPUTHUECKH OLICHUBATh WH(OPMAIUIO, UCCIIEIO0-
BaTEJIbCKUE U MMPOEKTHBIE HABBIKU, PA3BUTHUE JIOTUYECKOTO MBIIIJICHUS;

— perynstuBHble YVY]| — NIaHUpOBaHWE M LEJENojaraHue, CaMOKOHTPOJIb,
BBITNIOJTHEHHE aJITOPUTMOB U PEIlIeHNEe HECTAaHAAPTHBIX 3a/1a4;

— KOMMYHHUKaTuBHBIC Y Y]] — HaBBIKM KOMaHHOM pabOThI, yMEHHE BhIpAXkKaTh
U apryMEHTUPOBATh CBOIO TOUKY 3PEHUS.

[Tpu peanmzanmu 001e00pa30BaTENbHBIX MPOTPAMM YUET METaNpPeIMETHBIX
pe3yabTaToB UMEET psiJi ocoOeHHOcTel. MeTanpeaMeTHble pe3ysbTaThl OLIEHHUBA-
I0TCS HE MO OTJENbHBIM IIPEIMETaM, a B MPOILECCE BCEro yueOHOro B3auMoJeH-
CTBWSI, BKJIFOUasl MPOCKTHYIO W BHEYPOUYHYIO JEATEIBHOCTh, M TPEOYIOT OCOOBIX
MOIXOZ0B B OIIEHUBAHMH [5; 6]. 3a4acTyr0 OIlEHUBAHUE METAIPEIMETHBIX PE3yilb-
TaTOB MPOUCXOIUT B paMKaxX HE3aBUCHMOI OLEHKH KauecTBa MOJArOTOBKH 00yda-
roruxcs [7].

Cucrema OLEHKH JOCTHKEHUS ITUIAHUPYEMBIX PE3YJIbTaToB (eaepaibHOi 00-
pa30BaTEIbHOM MPOTPaMMBl peAU3yeT KOMIUIEKCHBIM IOAXOJ Yepe3 «OLEHKY
MPEAMETHBIX U METANPEAMETHBIX PE3YJbTaTOB, ... UCIOJb30BAHUE MOHUTOPUHIA

! Tlpukaz MunuctepcTBa mpocBerierus Poccuiickoit ®eneparn ot 31.05.2021 Ne 287 «O6
YTBEPXKICHUH (eIepaIbHOr0 TOCYIapCTBEHHOTO 00Pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO 00IIero 00-
pazoBanus» // OpuimaibHbI HHTEPHET-TTOpTaN 1paBoBoi nHMopmanuu. URL: http://publication.pravo.
gov.ru/document/0001202107050027 (nata oGpamenus: 28.03.2025).
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TUHAMHAYECKUX TIOKa3aTejIeil OCBOGHUS YMEHHHM W 3HaHUH, B TOM uucie Gopmu-
PYEMBIX C HUCIIOJIb30BaHHEM HH(POPMAIMOHHO-KOMMYHUKAITHOHHBIX (IIU(PPOBBIX)
TEXHOJIOTHIN»?. JIJIs1 yrnpaBiaeHUs MPOIECCOM Pa3BUTHS BHYTPEHHUX y4eOHBIX pe-
CYpCOB YYEHHKa IeJaroraM HeoOXOIUMO M3MEpPATh BCE MHOrooOpasue Imokasare-
neit kauecTBa 00pa30BaHMsI U OLEHUBATh, TIOMUMO IIPEIMETHBIX, €IIe U MeTarpe/-
METHBIE Pe3YyNbTaThl [§].

Kaxnast oOpa3oBartenbHass opraHuszainusi o00si3aHa OCYIIECTBIATH TEKYIIUN
KOHTPOJIb YCTIEBAEMOCTH U MHAMBHYaJbHBIN yUEeT pe3ylbTaTOB OCBOEHUS 00yyda-
IOIUMUCST 00pa30BaTeIbHBIX MPOTrpamMM, MOAAEPKUBATh pabOTy BHYTpEHHEH CH-
cTeMbl orleHkH kadecTBa oopazoBanus (BCOKO). [Tockonbky kauecTBO 00pa3oBa-
HUS — KOMIUIEKCHAsl XapaKTePUCTHKA, B YUCIE MPOUYEro OTpa)karoliasi CTENeHb
COOTBETCTBUS 00pa3oBaTebHbIX pe3ynbratoB TpedoBanusM GI'OC, To pabora mo
y4eTy MeTamnpeAMETHBIX pe3yJbTaTOB OCBOCHHS OOpPa30BaTENbHBIX MPOTrpamMm
JIOJDKHA HaXOIUTh OTpakeHue B MH(popMannoHHbIX ponykrax BCOKO, rmaBHbIM
U3 KOTOPBIX SBISIETCS OTYET O pe3ysibTarax camooOcienoBaHus. B cooTBeTCTBUM
C IPUHIIUIIOM WH(POPMALMOHHON OTKPBITOCTH OTYET O pe3ysIbTaTax camoo0ciieno-
BaHMsI MMyOJIMKYETCs Ha OPUITHaTBLHOM caliTe 00pa3oBaTeIbHON OpraHu3aIuy 1 J10-
CTYIIEH BCEM 3aMHTEPECOBAHHBIM JIUIIAM.

OTtcyTcTBHE B OTUETE O CaMOOOCIeI0OBaHUH HH(DOPMALIUK O METAIPEIMETHBIX
pe3ynbTarax CBUAETENIBCTBYET 00 OTCYTCTBMM B 0Opa30BaTeNbHON OpraHU3aluu
paboTHI MO y4YeTy MEeTaNpeAMETHBIX PE3yJbTaToB JIMOO O HEBOCTPEOOBAHHOCTH
naHHOM nHpopmanuu. HegocrarouHas orjeHKa MeTanpeIMETHBIX Pe3yIbTaTOB MO-
KET UMETh MHOXKECTBO MPUYHNH, HO JIJISl TOJIHOIIEHHON paboThl BHYTPU OpraHH3a-
IIUM B JOCTATOYHOW CTENEHH JIOJDKHBI OBITH JOCTYIHBI HOPMAaTHBHBIE, YEJIOBEYE-
ckue, (MHAHCOBBIE, MeTonWYeckue W HH(GOPMAIMOHHBIE pecypchl. B crarbe
paccMarpuBaeTcs WH(POPMALMOHHO-TEXHOJOTHYECKOe oO0ecredeHrne mpolecca
ydeTa u aHaJIu3a MeTarpeIMETHBIX Pe3yJbTaToB.

B cootBercTBuE ¢ TpeboBanusimMu @I'OC obimeoOpa3oBaTeabHast OpraHu3aIs
00s13aHa ©MeTh HHPOPMaIMOHHO-00pa3oBaTenbHyto cpeny (MOC) [9], B koTopoii
ocyIecTBisercss GopMUpPOBaHUE, XpaHEHHE U TOCTYN K HH(opMauu 00 UHIUBU-
TyallbHBIX Pe3yJIbTaTax 0CBOCHUS 00pa30BaTeIbHON MporpaMMbl. B 3Tol cucteme
TaKXe JOJDKHBI COZIEPIKaThCs JaHHBIE O METANpeIMETHBIX pe3yJbraTax, yTo o0e-
CIIeYMBaeT HEOOXOAUMBIHN (PyHKIMOHAI AJi paOOThHI MEearoroB U MIKOJIbHOW aaMHU-
HUCTpAIMH 110 aHAJIN3Y JOCTH)KEHUS JTaHHOTO TI0Ka3aTellsl KauecTBa 00pa3oBaHMUs.
OcnoBHo#l komnoHeHT MOC u3BeCTEH nemaroraMm U poauTeNsiM Kak 3JIEKTPOHHBIN
KYPHAJ U SJIEKTPOHHBIN THEBHUK.

Llenb uccrnenoBanus — U3y4eHHe YpoBHs MH(GOPMATH3AIMH BHYTPULIKOIbHON
paboThl MO y4YeTy MeTamnpeIMEeTHBIX Pe3yJbTaTOB OCBOCHUS 00Ie00pa3oBaTeib-
HBIX IPOrPaMM.

2 [puka3 MurncTepcTBa pocserienus Poccuiickoit @emeparmmn ot 18.05.2023 Ne 370 «O6 yTBepKAeHHH
(enepanpHO 00pa30BaTeNIbHON MPOrpaMMBbl OCHOBHOTO 00111ero 00paszoBanus» // OpuuuanbHbii HHTEPHET-
noptan mnpaBoBoii uHdopmarmu. URL: http:/publication.pravo.gov.ru/document/0001202307140040
(nara obpammenus: 28.03.2025).
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Metonosorusi. [lyig nonydeHusi JaHHBIX O paboTe ¢ METanpeAMETHBIMHU pe-
3yJbTaTaMU aHAJIU3Y MOABEPTrcs TIaBHBIA HH(popMaroHHbIi npoaykt BCOKO —
OTYET O pe3ylibTarax camooOcienoBanus, a Takxke koMrnoHeHTsl MOC obiieo0pa-
30BaTeNIbHBIX OPraHU3alNIi — 3JIEKTPOHHBIE KYPHAIIbI.

Jlnis1 aHanm3a 0T4eTOB 0 caMOO00CIIeIOBaHIH 00pa30BaTeIbHBIX OpraHU3aluii uc-
TMOJIb30BAJICSl HA0OP OTKPBITHIX JaHHBIX «PeecTp opraHuzanuii, OCYyIIECTBISIOMINX
00pa3oBarebHyI0 AESITEIbHOCTh 10 UMEIOIIMM TOCYAAPCTBEHHYIO aKKPEIUTALIUIO
00pa3oBaTeIbHBIM TPOrpaMMam», TOArOTOBICHHbBIH PocodpHamzopom®. [laHHbIe U3
XML ¢aiina 661Ut 3arpy’KeHBI B KOMIBIOTEPHYIO 0a3y TaHHBIX, H3 HA0Opa HCKITFOYE-
HBbI TpodeccroHaNbHbIe 00pa3oBaTeIbHbIE OpraHUu3alii, 00pa3oBaTeIbHbIE OPraHU-
3auuu cucrembl @CUH u 3arpanyupexaenus. U3 pesynsrupytomiero Habopa MeTo-
JIOM city4aiiHOM BbIOOpKH 0ToOpanbl 100 0Opa3oBarebHBIX OpraHu3aui. Y 4acTtu
opranu3aiyii B Habope JaHHBIX YK€ MPUCYTCTBOBAJIHM aJipeca O(UIIHAIbHBIX CAITOB,
y OCTaJIbHBIX OpraHW3alUil OHU OBbLIM Hail/leHbl IOCPEACTBOM MOMCKOBBIX CHUCTEM.
Ha caiire u3y4asncs otuet o camoo0cCIeI0BaH|H, PACHIONOKEHHBIN B pa3ierne, npey-
CMOTPEHHOM THUIIOBOM CTPYKTYpOii caiiTa 00pa30oBaTeIbHON OpraHu3amuu’.

WNudopmanus 00 UCIOIb3yeMbIX SIEKTPOHHBIX KypHasax Opajach Ha caitax
o0Opa3oBaTeIbHBIX OpraHU3alMil U caliTax roCyIapCTBEHHBIX U MYHUIUIAIbHBIX
OPTaHOB, OCYIIECTBIISIONIMX TOCYIapCTBEHHOE YIIpaBJeHue B cepe oOpa3oBaHusl.
Nudopmarus o (yHKIIMOHATBHBIX BO3MOXHOCTAX AIIEKTPOHHBIX JKypHAJIOB Opa-
Jach C CaWTOB CaMMX JKypHaJOB, CaliTOB Pa3pabOTUMKOB, HCIOJIb30BAJIUCh OH-
JaifH-CIpPaBKU, PyKOBOACTBA JUIs yUUTENIEH 10 paboTe B XKypHajax.

Pe3ynbrarsl u o6cy:xnenue. [Ipy nuzydennn opunpranbHbIX caliToB 00pa3oBa-
TEJbHBIX OpraHU3alil aKTyaJbHBIM OTUET O pe3yibraTax caMoo0ciie0BaHus 00-
HapyeH Ha 61 % caiiToB, Ha 28 % pa3MeleH HeakTyallbHbIl oT4eT, B 11 % ciyya-
eB caliT He pabotai 100 oT4eTa Ha HeM He ObuTo (puc. 1).

Ha MoMeHT npoBeneHns UCCIIEJ0BAHNS B HEKOTOPBIX PETMOHAX OCYILECTBIISI-
csl mepeHoc canToB Ha margopmy «l'oced» [10], mHOTIA Yy OTHOM 0Opa3zoBaTEIIb-
HOM OpraHM3anuu OAHOBPEMEHHO pabdoTanu JBa caiita. Ha HeKoTOopbIX caiiTax Ha
MOMEHT OCMOTpa MPOBOAMINCH TEXHUUECKUE PAOOTHI.

B oruere o pesynbrarax camooOcienoBanus y 44 % opraHu3anuii MeTanpe-
METHBIE PE3y/IbTaThl HE YIOMUHAINCH BOBce. B oTuerax 24 % opranmsauuii Taxk
WM MHa4Ye YIIOMUHAIN (PaKT CYLIECTBOBAHUS METANPEAMETHBIX PE3yIbTaTOB, Yallle
BCEro Nepeuunciisis TP THUIA pe3yabraTtoB B coorBeTcTBHH ¢ PI'OC, HO HE mybnu-
koBasi uxX. KonnyecTBeHHBIE WM KaueCTBEHHBIE IMOKA3aTENN JOCTHKEHUsT 00yya-
IOLIMMHUCST METAIPEJIMETHBIX Pe3yIbTaTOB OCBOCHHUSI 00pa30BaTeNbHBIX MPOTPAMM
onyonukoBain 21 % opranuzanmii (puc. 2).

3 Peectp oOpramusanuii, OCYIIECTBIIIONINX O0Pa30BATEIbHYIO JCSTEIBHOCTh [0 HMEHOIIHIM

TOCYJapPCTBEHHYIO aKKPEIUTAIIUI0 00pa3oBaTebHbIM MporpamMmaM // denepanbHas ciryxba 1Mo HaI30py
B cepe oOpazoBanus u Hayku. URL: https://obrnadzor.gov.ru/otkrytoe-pravitelstvo/opendata/7701537808-
raoo/ (nara obpamienus: 12.12.2024).

* IIpuka3 DenepalibHOil CiTyk0bI 110 HaA30py B chepe obpazoBanus n Hayku ot 04.08.2023 Ne 1493
«O06 yrtBepxaeHnn TpeOoBaHUI K CTPYKType O(HUIMAIBHOrO caiiTa 00pa30BaTEIbHONH OpraHU3aluu
B MH(OPMAIIMOHHO-TEIEKOMMYHHUKAI[HOHHON ceTH ,,IHTepHeT" u (opMary mpencraBieHus HHPOpMa-
uuuy» // OpunuanbHelii HHTEpHET-TIopTal npaBoBoii nHGopmanuu. URL: http://publication.pravo.gov.ru/
document/0001202311290017 (nara odpamenus: 28.03.2025).
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61 15 61 15
® Otyer oTcycTeyer ® 2018 ®= 2019 = 2020 ® Report missing ®2018 =2019 = 2020
#2021 2022 = 2023 (aktyanbHbiii) » 2021 2022 2023 (actual)
Puc. 1. AktyanbHoCTb oT4eTa 0 camoobenenosaHum  Figure 1. Relevance of the self-assessment report
UctoyHumk: co3paHo C.M. l'ypeeBsbiM. Source: created by Sergei M. Gureev.

® Caiit He pabotaet mbo otuer otcyTcTayet ® The site is not working or the report is missing
MeTanpe,qmeTHble pe3ynbratbl HE YNOMWHAKOTCA B Meta-subject results are not mentioned

® MetanpezmeTHbie pesy/IbTarbi TO/IbKO YIOMMHAIOTCA g Mt subject results are only mentioned

m MeTanpeimeTHble pe3y/bTarbl NpeACcTae/ieHbl Mt b et sl re Prasated

Puc. 2. MetanpeameTHble pe3ynbtathl B oT4eTe  Figure 2. Meta-subject results in the self-assessment
o0 camoobcnenoBaHnn report

UcTtoynuk: cosnaHo C.M. Typeesbim. Source: created by Sergei M. Gureev.

N3 21 opranmsanuii, pa3MEeCTUBIINX OTYET O CaMOOOCTIEOBAHUH C TIPEICTAB-
JICHHBIMU METaNpeIMETHBIMU pPe3yNbTaTaMu, y 6 pa3MelieHa ojiHa U Ta xe ¢pasa:
«ITo uroram oreHKH KadecTBa odpa3zoBaHus B 2023 roay BBISBICHO, YTO YPOBEHb
METaNpeIMETHBIX PE3yJIbTaTOB COOTBETCTBYET CPEIHEMY YPOBHIO, C(hOPMHPOBaH-
HOCTb JJMYHOCTHBIX PE3yJIbTaToOB BbICOKas». AHanorn4Has (pasa Bcrpedaercs B 00-
pasiie 3aroIHEHHsI OTYeTa O pe3yNbTarax caMOOOCIeIOBAHNS B IIATHOW CITPABOYHOM
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cucreme «O06paszoBanue» rpymnsl AkTHon’. OfHa U3 MOMaBIINX B BEIOOPKY Opra-
HU3alK{ IpUHUMAJa y4acTue B MHHOBAIIMOHHOM IpoekTe MUHUCTEepCTBa MPOCBe-
menust Poccuiickoit @enepanuu « MoHUTOPUHT (hOpMHUpPOBaHUS HYHKITMOHATHHOM
rpamMoTHOCTH oOydarommxcsi B 7 kimaccax B 2023 rogy» [11]. B oTdere mikossl
MIPEJICTABJICHBI YHCIEHHBIC JaHHBIE O (PYHKIMOHAIBLHOW TPaMOTHOCTH OOydYaro-
IIUXCS B pa3pese KJIacCOB M HAMPaBIEHUN TPAMOTHOCTH.

MeHee 4eTBepTH U3 PACCMOTPEHHBIX 00pa30BATENBLHBIX OPraHU3alUi OMyOH-
KOBAJIM PEe3yJIbTaThl OLIEHKU METANPEIMETHBIX PE3YJIbTaTOB, YaCTh U3 HUX €IIE U C/ie-
nana 370 popManbHO OTHON (pa3oil, YTO MOKET CBUAETEIHCTBOBATH TMO0 O HU3KOM
BOCTPEOOBAaHHOCTH STHX JAHHBIX BHYTPU OPraHU3AIUH, JTHOO0 O HEAOCTATOYHOM pe-
CYpPCHOM 00OECTIEYEHUH MPOLIECCa OICHKH METANPEIMETHBIX Pe3yIbTaToB.

JLyist mpoBepKH BO3MOXKHOCTH y4eTa METalpeIMETHBIX Pe3yabTaToB ObLIN U3Y-
YEeHBI AIIEKTPOHHBIC JKYPHAIBI, KOTOPHIC HCIIOJIB3YIOTCS B MCCIEIYeMON BBEIOOPKE
00pa3oBaTeIbHBIX OPTaHU3ALIHIA.

HaubomnpIree KOIMYECTBO MIKOI B BEIOOPKE TOJIB3YETCsl CICAYIONIMMHU pPerie-
HUSMU TSI OpraHu3anuy padoThl AJIEKTPOHHOTO JKypHala U JHeBHHKA: CeTeBoit
Topon. O6pazoBanue [12]; MockoBckas 3iekTpoHHas mkoia [13]; JlHeBHUK.py
[14]; OnKyp [15]. Hu ogHa u3 3TUX CHCTEM HE MMEET B COCTaBE MOIYJsS ydeTa
MeTanpeAMETHBIX pe3yIbTaToB. [[aHHAs cUTyanusi MPUBOAUT K HEAOCTATOUHOMY
pecypcHOMY 00ecredeH o Mpoliecca UHIUBUAYAIbHOIO yUeTa MeTanpeIMeTHbIX
PE3yabTATOB.

HeoGxonmumo yuecTb, 4TO BeACHHE 3JIEKTPOHHOW CHCTEMBbl s (UKCcALUU
METanpeIMETHBIX PE3yJabTaToOB, C OJHOW CTOPOHBI, YIPOCTUT MpOIECC UX y4eTa,
a ¢ Ipyroit — yHu(UIuUpyeT 3TOT MPOIECC, YTO MOXKET BOUTH B IPOTUBOPEUHE C MPH-
HSTBHIM MOPSIKOM y4eTa B HEKOTOPBIX 00pa30BaTeIbHBIX OPraHU3aIHsAX.

3akiaouenue. B pe3ynbrare MpoBEACHHOTO MCCIENOBAHUS BBISIBICHO, YTO B
OOJBIIMHCTBE PACCMOTPEHHBIX OpraHHU3aIMil paboTa Mo y4eTy MeTamnpeAMETHBIX
PE3yABTaTOB OCBOCHHSI 00Pa30BATENbHBIX MPOrPAMM HAXOAUTCS BHE MH(OpMAIIU-
onnbix motokoB BCOKO nu6o He Benercs coBceM. Tekyiuii ypoBeHb HH(OpMATH-
3ammu paboThl IO OIEHKE METAMPEAMETHBIX PE3yIbTaTOB B BBIOOPKE OpraHU3aIfil
MOKHO OXapaKTepH30BaTh Kak HU3KUWA. OqHUM U3 (HaKTOPOB, 3aTPYIHSIOMINX WH-
(dhopMaTH3aIMIO yYeTa METAPEIMETHBIX PE3YJIETATOB, SIBISICTCS OTCYTCTBUE COOT-
BETCTBYIOIIETO (PyHKIIMOHANIA B AJIEKTPOHHBIX THEBHUKAX, TPUMEHSIEMBIX B 00pa-
30BaTEJIbHBIX OpraHu3alusix. Bompoc TOTOBHOCTH TIEIAaroroB HCIOJIb30BATh
MH(OPMAIIMOHHBIE CUCTEMBI /I y4YeTa METAalpeIMETHBIX pPe3yJIbTaTOB TPeOyeT
JaJIbHENIIET0 UCCIIeI0BaHUS.
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Abstract. Problem statement. Highlighted the problem of developing individual educa-
tional pathways aimed at enhancing the digital competencies of modern educators. It describes
the regional segment of the unified federal system for scientific and methodological support of
teaching staff. Methodology. The acmeological approach is considered as a methodological
foundation for supporting educators. The method of self-diagnosis used to identify deficits in
the digital competencies of educators is analysed. The features of constructing an individual
educational pathway for the development of digital competencies of an educator are outlined.
Results. The results of the implementation of individual support for the development of digital
competencies of educators in the Vologda region in 2024 are presented. Conclusion. The impor-
tance of using an individual educational route as an effective tool for developing a teacher’s
digital competencies is substantiated.
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IMocTanoBka npodJeMsl. B HacTosmee BpeMs U(ppPOBBIE TEXHOJIOTHH HIpa-
10T KJIFOYEBYIO POJIb B 00Pa30BaTeIbHON cepe, MOITOMY NIeIarory JOJDKHBI ObITh
roToBel 3()(eKTHBHO WX HCMoIb30BaTh. MccnemoBanuss B oOmacTu HUPPOBOI
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TpaHnchopmaru 00pa3oBaHuUs BRISIBISIIOT MPOOJIEMY HU3KOTO YPOBHS TOTOBHOCTH
MearoroB K OCYIIECTBICHUIO MEIaroriiuecKoil NeaTeIbHOCTH B YCIOBUSIX HH(POP-
Matuzanui [1; 2]. U3meHeHust B 00pa3oBareabHOM cpefie, MOTPEOHOCTH MeIaroron
JIOJKHBI YUUTBIBATHCS TIPH Pa3BUTHH MX KoMIieTeHIui. [lens craTtht — 000CcHOBa-
HUE TOTO, YTO MOCTPOCHNE HHIUBUAYATHHOTO 00pa30BaTeILHOTO MAPIIPYTA U JINY-
HOCTHOE Pa3BUTHE MEIaroroB MO3BOJIUT UM PACIIUPUTH KPYTro30p, MOBBICUTH MPO-
(heccroHallbHYIO0 CaMOOIIEHKY M YBEPEHHOCTb B CBOMX CHJIAX MPHU MPUMEHEHHUU
¢ poBoro 00pa3oBaTeIbLHOrO KOHTEHTA, & OCBOCHUE HOBBIX TEXHOJOTHI M METO-
OB 0Oy4YeHHMsI YIYUIIUT Pe3yJIbTaThl 00ydeHus, OyJIeT CroCOOCTBOBATH IMOBBIIIIE-
HUIO KauecTBa 00pa3oBaHUsI.

MunuctepctBoM npocsemienus: Poccuiickoit @enepaunu B 2020 1. yTBEpxKae-
Ha Konnenmwust co3manus enuHoil (enepanbHO CUCTEMBl HAYYHO-METOAMYECKOTO
COTIPOBOXK/IEHUSI TEIAarorMuecknuX paOOTHUKOB M YMpPaBICHUYECKUX KaJpoB, TIe
ONpeeIeHbl KOOPIUHATOPHI PETHOHATIBLHOTO CErMEHTA — LIEHTPhI HEMPEPHIBHOTO
MOBBILIEHUST MPOPECCHOHATFHOTO MAacTepCcTBa TMEJAarornyeckux pabOTHUKOB
(LTHIIIIM) — oTnenbHbIE IOPUAUMYECKHUE JIMLA WK CTPYKTYpPHBIE MOAPA3ACICHUS
OpraHu3aIyil TOMOIHUTEIHLHOTO MPOo(heccCHoHaNbHOr0 00pa30BaHUs — UHCTUTYTOB
pa3BuTHs 00pa30BaHMs, MHCTUTYTOB TOBBIIICHHUS KBadH(PHUKALUU U Tpodeccro-
HaJIbHOM TEePEeNoArOTOBKH PAOOTHUKOB, MPO(ecCHOHATBHBIX 00pa30BaTEIbHBIX
opranm3alyii, 00pa3oBaTeIbHBIX OPTAHU3AINIA BBICIIIETO 00Pa30BAHMUS.

Opnna u3 3amaa [{THIIIIM — BeicTpanBaHue €IUHON CUCTEMBI TTpOdeCccHoHaTb-
HOTO Pa3BUTHSI MIEIAarOTMUYECKIX PAOOTHUKOB M YIPABICHYECKUX KaJIpOB, OPraHu-
3a1us Mmpolecca BhIIBICHUS TpodeccHoHaNbHbIX 1e(ULIUTOB MeJarorndeckux pa-
OOTHUKOB M YIPABICHYECKUX KAAPOB, a TaKXKEe OpTraHMU3alus pa3padOTKU U
COMPOBOXKICHUS HHIANBUIYaJIbHBIX 00Pa30BaTEIbHBIX MAPIIPYTOB'.

B cootBercTBuM € pacniopsbkeHneM MuHucrepcTBa npocsenieHus Poccuiickoi
®enepanuu ot 15.12.2022 Ne P-303 «O BHeceHun uzmenenuii B Konnenuuro cos-
JaHus eAMHOM (ernepanbHOM CHCTEMBl HayYHO-METOIUYECKOTO COMPOBOXKICHUS
Mearornyeckux pabOTHUKOB M yNPaBICHUECKUX KaApPOB, YTBEPKICHHYIO pacrio-
psbkeHrueM MuHucTepcTBa npocsenieHust Poccuiickoit @eneparuu ot 16 nexadps
2020 1. Ne P-174» u B niensx obecrnieueHus eIMHBIX OPTraHU3aIMOHHBIX U METOIH-
YECKUX YCIOBHH (PYHKIIMOHUPOBAHUS PETHOHAIBHOW CHCTEMBbI HAyYHO-METOH-
yeckoro conpoBoxkaeHus (PC HMC) nenarornyeckux pabOTHUKOB M yIIpaBiieHYe-
CKHX KaJpOB KaK PETHOHAIBHOTO CErMEHTa eIWHOW (elepaibHON CHUCTEMBI
HayuHO-MeToandeckoro compooxacHust (EO@C HMC) B Bomoromckoit obmactu
YTBEPXKJIEHO coOTBeTCTBYOMIee [lonmokenune?.

! Pernonanbubiit cermenT EOC // Akanemust Munnpocsemienust Poccun. URL: https://apkpro.ru/
regionalnyy-segment-efs/ (1ata oOpamienus: 26.11.2024).

2 06 yrBepskaennu [ooxeHus Mo GpyHKIMOHUPOBAHUIO PETHOHAIBHON CHCTEMBI HAYYHO-METO/IH-
YECKOTO COIPOBOXKICHUSI TIEIarOTMYECKUX PAOOTHUKOB M YIPABICHYCCKUX KaIPOB B CHCTEME 00pa3oBa-
Hust Bonorozckoit o6nactu : npukas Jlenapramenra oopaszoBanus Bonoroackoit oonactu ot 26.03.2024
Ne 613. URL: https://viro35.ru/wp-content/uploads/2024/04/Hosas-penaxius-ITonoxenns-o-PCHMC.
pdf (mara obpamenus: 26.11.2024).
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AKTyaabHOCTh MPUHATHUS TaHHOTO MOJIOKEHUS B 00J1aCTH 00yCIIOBIEHA MPO-
O61emMamM# HeJOCTAaTOYHOCTH MH(OPMALIUU O TPOPECCHOHATBHBIX — MIPEIMETHBIX,
METOJIMYECKUX U UHBIX — AeduuuTax negarornyeckux kommnereHuui. Ilog mpo-
(heccruoHanbHBIMU 1ePUITUTAMU TOHUMAIOTCS TPO(HEeCCHOHAIBHBIE KOMITETEHIIUH
Mearornyeckux pabOTHUKOB, KOTOPbIE OTCYTCTBYIOT BOBCE MJIM BBIpaKeHbI He-
J0CTaTOYHO A A(PPEKTUBHOTO OCYLIECTBICHHUS 00pa30BaTENbHOU IesiTelNb-
HOCTH [3].

[TpunsITOE MONOKEHUE OTpakaeT MPEeMCTBEHHOCTh METOJOJOTUIECKUX, CO-
JIepKaTebHBIX U OPraHU3alMOHHBIX OCHOB ()OPMHUPOBAHHUS €IUHOTO MPOCTpaH-
CTBa HETPEPHIBHOTO TMOBBIMICHUSI MPO(HECCHOHAIBHOTO MAacTEepPCTBA IeJaroruye-
CKHUX pa0OTHUKOB M YIpaBJIE€HUYECKUX KaJpoB. B kadecTBe OCHOBOMOIArarouIux
CJIeTyeT BBIICIHUTH MOHSATHE O HEMPEPHIBHOM Pa3BUTHU MPO(ECCHOHATBHOTO Ma-
CTEPCTBA, MOBBIICHUSI KBATHU(PUKAINH U (MIH) TPodeCcCHOHATBHOM EPETIOATOTOB-
KM C YYETOM BBISBJICHHBIX MPO(EeCCHOHANBHBIX ACPUIIUTOB, IOCTPOCHUHA HAa WX
OCHOBE MHJIMBUIYaJbHBIX 00pa30BaTeIbHBIX MapIIPyTOB HEMPEPHIBHOTO Mpodec-
CHUOHAJILHOTO Pa3BUTHS, UCIIOIb30BAHUHU CTAKUPOBOUHBIX TUIOIIAIOK ¥ BHEPECHUS
MEXaHHW3MOB HACTaBHUYECTBA.

MeTtopoJsiorus. MeTononoruueckass OCHOBa CONPOBOXKICHHS I€1aroroB —
AKMEOJIOTUYECKHUI TTOJIX0/, OPUEHTUPYIOIHNA Ha aKTHUBHYIO (CyOBEKTHYIO) MO3H-
[IUIO TEJ]arora B COBEPIIIEHCTBOBAHUK CBOCH MPO(eCCHOHATBHOU JEATEIBHOCTH.
CranoBrieHue rnefarora Kak cyObeKTa pa3BUTHUS CIIOCOOCTBYET OCMBICICHUIO UM
po6sieM coOCTBEHHOH MTpodecCHOHANBHOMN NesTEIbHOCTH U MMOUCKY MyTeH UX pas-
peleH ], TOMOTaeT OLIEHUBATh BOBMOYKHOCTH, BBISIBIISIET U MPEAYIPEKIAET COCTOS-
HUE TPO(PECCUOHATFHOTO UCTOIEHUS, 00eCTIeYnBAET 0CO3HAHHOE BKITIOUEHHE T1e-
Jlarora B pOLECC MOBBIIICHNS KBATU(DUKAIIUH.

B Hay4HO-METOAMYECKHUX MyOMUKAIUAX aKMEOJIOTHUECKHUi moaxon K oopa3o-
BaHuto paccmotpeH JI.B. beikacoBoii [4], E.I1. bouaposoii [5], JI.U. Knenunoii [6]
u ap. Pa3Burue, MOTUBAIHS TOCTHKEHUH, TOTPEOHOCTH B TBOPYECTBE U CO3UIAHUH,
camopeau3aluy 1 ycrexe, CTpeMJIEHHEe K CaMOPa3BUTHIO U CAaMOCOBEPILIEHCTBO-
BaHUIO — aKTyalln3alus TaKuX (GaKTOPOB PACCMATPUBAETCS C MO3UIUU AKMEOJIOTH-
YecKoro moaxozaa. JlaHHbIM Mmoaxo[ mojapa3yMeBaeT KOMIUIEKCHOE HCCIIel0oBaHHe
rearora ¢ TOYKU 3pEHUS B3aMMOCBSI3aHHBIX TPOSBICHUN €0 WHIUBUIHOTO, JINY-
HOCTHOTO U IIpo(heCCHOHAIBHOTO Pa3BUTHS C 1IEJIbIO AaJIbHEHIIIET0 COBEPIICHCTBO-
BaHUS 33/IaHHBIX KAaYECTB, KOTOPBIC MPOSIBISIFOTCS Yepe3 aKMEOJIOTUIECKYO MTO3U-
1110 Tiefiarora (r'yMaHUCTHUYECKYIO YCTAHOBKY Ha 0OecleueHne ycrexa 1 340POBbs
KaXKJ0r0 YYeHUKa) [7] 1 akMeoorn4ecKuil MoTeHIal (MOTUBAIUIO, 3HAHUS U CIIO-
coOHOCTH B MPOoheCCHOHATILHOMN ACSITEIBHOCTH) [8].

B crarbe akTHBHAs MO3UIMS MEarora pacCMaTpUBaETCs B aCIEKTE Pa3BUTHUS
U(PPOBBIX KOMIETEHIINN B YCIOBHIX HEMPEPBIBHOTO MPOGECCHOHATLHOTO 00pa-
3oBanus. OnpeseneHne MOHATUS «ITU(PPOBbIE KOMIIETCHIIMW» IIUPOKO M Pa3HO-
0o0pa3HO MpeICTaBIeHO B POCCUNUCKUX HcchenaoBaHusaX. [1on mudppoBbiMu Komre-
TEHIUSMHU CJIeIyeT TOHMMAaTh 3HAHWS W HABBIKU, IMO3BOJIIONIAE B YCIOBHUSAX
uM(pOBU3ALUN SKOHOMUKH U COITMAIBHOM chepbl MPUMEHSTD JUIsl pelIeHHs 3a1a4
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WIN TOCTHKEHHUS TpeOyeMoro pesysbTara MH(QOPMaMOHHO-KOMMYHHUKAI[HOHHBIE
texHojoruu [9]. udpoBas komMmeTeHIMsI — 3TO OCHOBAHHAs HAa HEMPEPHIBHOM
OBJIQJICHUH 3HAHUSMU U YMEHUSIMHU CIIOCOOHOCTH YeJIOBEKa BHIOMPATh M IPUMEHSATh
U(pPOBbIE TEXHOJIOTHH B Pa3HBIX cdepax KU3HU YBEPEHHO, 3PPEKTUBHO U 6e30-
macHo [10].

3apy0exHbie aBTOpHI [ 11] TpakTyroT noHsATHE «IIU(POBBIE KOMIIETECHIIUNY KaK
CIIOCOOHOCTD UCIOB30BaTh 3HAHUSI, YMEHHUS, JTMYHBIE, COLIMATIbHBIE U (M) METO-
JOJIOTUYECKUE CTIOCOOHOCTH B CUTYaIUAX pabOThI MU yueObl, a TaKXke B mpodec-
CHUOHAJIbHOM U JIMYHOCTHOM pa3BUTUU. [IpuMeHuTENnbHO K memarory nugposbie
KOMITETEHIIUN PACCMATPUBAIOT KaK COCTABIISIOIINAE ITUPPOBON KOMIIETEHTHOCTH,
KOTOPYIO TaKK€ Ha3bIBAIOT HU(POBOI IPaMOTHOCTBIO, U BKJIIOUAIOT B Hee psJl Oa-
30BBIX LU(POBBIX HABHIKOB, OXBATHIBAIOIIMX YMEHHs palboraTh ¢ MHpOpMarmen
U JaHHBIMH, OHJIAMH-KOMMYHUKAIIMIO U B3aMMOJEWUCTBUE, CO3/laHuE IM(PPOBOTO
KOHTEHTa, 0€301IaCHOCTh U pemieHue mpobiem [12; 13].

HemnpepsiBHOE 00pa3oBaHMe SBIACTCS XapaKTEPUCTHKOW, (GOpMUpPyeMOW Ha
(benepanbHOM ypOBHE CUCTEMBI MTPO(ECCHOHATHHOTO Pa3BUTHUS U 00yUeHUs Mea-
TOTHYECKHUX KaJpOB Ha MPOTSHKEHUH BCEH MpodecCHOHaIbHOM eaTenbHOCTH. Pea-
TU3alus JaHHOTO Tpoliecca — OJIMH U3 OCHOBHBIX KpuTepueB d(h(PeKTHBHOCTH Ha-
MOHAIBHOTO TIpoekTa «Momonexb u getn». J1.B. [IuieHKo yka3bIBaeT, 4TO UMEHHO
JIOTIOJTHUTEIBHOE TPO(EeCcCCHOHATFHOE 00pa30BaHue OTKPBIBACT MEpe]] B3POCIbIMU
HOBBIE MIEPCIIEKTUBBI B PO eCcCuu, MOBBIIIAS UX MOOUIBHOCTD U SIBIISASACH OCHOBOI
HenpepbIBHOTO 00pa3oBanus [14].

ITo yrBepxknenuro JI.E. becnanora, ormopa Ha akMeoJ0THYeCKil (aKMEOpHEeH-
TUPOBAHHBII) ITOIXOJT K CUCTEME HEMPEPHIBHOTO 0OPa30BaHUS TO3BOJISIET TOBOPHUTH
00 aKMeOoJIOTHYEeCKOM Pa3BUTHH MpodeccroHaI3Ma B YaCTHOCTU U O KOMILIEKC-
HOM aKMEOJIOTUYECKOM CHUCTeME HEeTPEePBHIBHOTO 00pa30oBaHuMsl, JMHAMUYHO pearu-
pyroleil Ha MOTPeOHOCTH MPAKTUKU W PellleHre BO3HUKAIOIIUX B HEH mpobiem,
B mesioM [ 15].

Pe3ynbrarsl u 06cyxaenne. ConpoBoxaeHue nenarorop Bonoroackoit o6a-
CTH peau3yercs C TMOMOIIBI0 HHIWBUIYaTbHBIX 00pa30BaTeIbHBIX MapIIPyTOB
(MOM) kak KOMIUIEKCa MEPOTIPHUATHH, CTPYKTYPHUPOBAHHBIX TI0O BPEMEHH TEXHOJIO-
Ui OCBOCHHMS MEIArOrM4eCKUMU 3HAHUM, YMEHUH, IPAKTUYECKUX HABBIKOB U OIIbI-
ta. Conepkanrie MOM ocHoBaHO Ha TEpCOHU(PUITTPOBAHHOM TOXO0/IE K OpraHu3a-
MU JIOTIOJTHUTEHHOTO MPO(heCcCHOHATBHOTO 00pa30BaHMsI C YUETOM BBISBICHHBIX
aKTyaJbHBIX 1e(UIUTOB MpOo(decCHOHANIbHBIX KOMIETEHIMIM Mefarora, ¢ y4eToM
WX JTUYHOCTHBIX PECYPCOB, pecypcoB 00pa3oBaTelbHON OpraHU3AINH, B KOTOPOIl
OHHU paboTaroT, a TAKKe PECYPCOB CUCTEMBI JOTIOJIHUTEIHHOTO MPOPECCHOHATBHO-
ro oOpa3oBaHus GenepagbHOro U PEeruHOHAIBHOTO YPOBHEH.

Pazpaborky MOM ocy1ecTBaseT «peruoHaIbHBIA METOIUCT)» — TeIaroruye-
CKMI paOOTHHK, SBISFOIIMICS mTaTHIM coTpyaHukom [IHIIIIM wnu npusnexae-
MbIii kK padote B [THIITIM o noroBopy rpaxaaHCKO-IIPaBOBOTO XapaKTepa U B MHBIX
dbopMax COTPYIHHYECTBA, OCYIICCTBISIONIUI COMPOBOXKICHUE HEMPEPHIBHOTO
poeccuOHaNbHOTO Pa3BUTHS MEJarornyecKuX pabOTHUKOB, B TOM YUCIIE OKa3bl-
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BaIOIUH aJPECHYIO0 METOINYECKYIO MOAJEPKKY B pa3paboTKe U peanu3aluy UHIU-
BUJyaJIbHBIX 00pa30BaTeIbHBIX MApLIPYTOB HEMPEPHIBHOTO MPOQEeCCHOHATBEHOTO
Pa3BUTHS TIEArOTUYECKUX PAOOTHHUKOB, 000OIIAIOIINIA U PACTIPOCTPAHSIOIINA WH-
(dopMannIo O TMEepPEeNoBBIX TEXHOJOTMAX OOyYeHHsS M BOCHHUTAHHUS, POCCUHCKOM
1 MHPOBOM OIIBITE B chepe 00pa3oBaHus’.

WuauBuayanbHble 00pa3oBaTeIbHbIE MApIIPYThl POPMUPYIOTCS Ha BeO-pecyp-
ce 1o 3MeKTpoHHOMY azapecy https://1k.viro35.ru u cOCTaBISIOTCS C YYETOM YCJIO-
BUI HENPEephIBHOTO NMpo(dhecCHoHaIbHOro 00pa3oBaHusi, CO3AaHHBIX B Bomoroa-
CKoM oOmacTu, a Takxke (QelepalbHbIX, CETEeBBIX, IUCTAHIIMOHHBIX M MHBIX
MEpPONPUATHIA, KOTOPbIE HAMIYYIIUM 00pa30M peIaroT 3a7a4y HeNpepbIBHOTO Ha-
YYHO-METOIUYECKOTO COMPOBOXKACHUS MEIarorndyeckux pabOTHUKOB B COOTBET-
CTBHU C METOAMYECKHMHU peKOMeHAarusiMu MuHnpocsemenus Poccun®.

B cBoeit gestensHocT 110 BhicTpanBanuio MOM IHIIIIM c uenbro pemieHust
3aj]1a4 a/IeKBaTHOTO U a/IpECHOT0 MOBBIIEHHSI KBATH(DUKALIUHU U PO eCCHOHATBEHO-
IO pa3BUTHA Ielarora CerralIncTsl Boloroackoro HHCTUTYTa pa3BUTHS 00pazo-
Banust (BUPO) onmpanuce Ha pe3yabTaTsl IMarHOCTUKH PO ECCHOHAIBHBIX KOM-
nereHuuid. Otmerum, uto BUPO u ero crpykrypHbie noapaszaeneHuss — LleHTpol
HETPEPHIBHOTO MOBBIMIEHUS MPO(ECCHOHATBHOTO MAaCTEpCTBA MENAarorn4ecKux
pabotHukoB B Bomnorae, Yepemnosue, Beaukom Ycriore — sBISIOTCS CyOBEeKTaMH
E®C pernonanabHOro ypoBHsl B peann3anuu nporpammsl «HenpepbiBHOE MOBBILIE-
HUe TpodecCHOHABHOTO MAacTEepPCTBA MEJarorndeckux pabOTHUKOB U YIPaBIIEH-
YECKUX KaJpPOBY.

B auarHocTHKy BXOIAT KOMIETEHIIMU, OObEMHEHHBIE B IPYMIIbI: IPEAMETHAs,
MeTOonYecKas, ICUX0JIOTO-TIelarornyeckas, KOMMYHUKaTUBHAas, HU(poBas, a Tak-
xe «ruOkue» HaBbIKU. K 1M pOBbIM KOMIETEHIIUSIM OTHECEHBI 3HAHUE HU(POBBIX
pPECypcoB U YMEHHs HPOBOAMUTH MX IKCIEPTH3Y M HCIONB30BaTh UId Tpodec-
CHOHAJIPHOTO CaMOOOpa30BaHMs; YMEHHE pa3padarhiBaTh U MPOBOIUTH 00pa3oBa-
TEJIbHBIE MEPOTIPHUATHA B YCIOBUAX HU(POBOM 00pa30BaTeIbHON CpeNbl; YMEHUS
OpPraHU30BbIBATh COBMECTHYIO pabOTy U MPUMEHATH AUCTAHIIMOHHBIE TEXHOJIOTUU
B Npo(heCcCHOHATBHOM AeATENbHOCTH; pa3padoTka COOCTBEHHBIX HU(PPOBBIX yueo-
HBIX MaTepHaoB.

HccnenoBanue, mpoBOAMMOE 0] PYKOBOJCTBOM J1a00PATOPUH Pa3BUTHS LIUPPO-
Boi oOpa3zoBarenbHOl cpeasl PAO Ha 6a3e Bomoronackoro Haywnoro rieHtpa PAO,
BBISIBUJIO T10 Pe3yJIbTaTaM BXOJHOM camonuarHocTuku 2186 negarornueckux pabot-
HuKoB Bomorozckoit o6mactu B 2024 1. ocoOble 1eUIUTHI IMEHHO B OTHOIICHUH

3 Tlpuka3 J[lemapramenta oOpasoBanus Bosorogckoir obmactu ot 26.03.2024 Ne 613 «O6
yrBepkaeHun [lonoxeHus 1Mo (yHKIMOHMPOBAHUIO PETHOHANBHON CHCTEMbBI HAyYHO-METOANYECKOTO
COTIPOBOXK/ICHYIS TIEIarOTMYECKIX PAOOTHHUKOB M YIIPABICHYECKHUX KaJpOB B cHCTeMe 0Opa3oBaHus Boo-
ronckoit oomactiy. URL: https://viro35.ru/wp-content/uploads/2024/04/HoBasi-penakuusi-ITonoxeHus-
0-PCHMC.pdf (nara obpamenus: 26.11.2024).

4 Tucemo MunncTepcTBa TpocBenieHns Poccuiickoit @emeparn ot 08.11.2021 Ne A3-872/08
«O HanpaBneHun meroguueckux pexomenpanmity. URL: https://apkpro.ru/upload/docs/efs/10_TTucemo
Munuctepctsa npocsemienus: Poccuiickoit @eneparnu O HanmpaBIeHHH METOAMYECKUX PEKOMEHIAINN
ot 08.11.2021 .PDF (nara obpamenus: 26.11.2024).
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U (pPOBBIX KOMIETEHITUH 10 cpaBHEHUIO ¢ Apyrumu. [lo kommerenuu «Co3nanne
COOCTBEHHBIX ITU(PPOBHIX YUEOHBIX MAaTEPHANIOB (MHTEPAKTHUBHBIE paboUne JIUCTHI,
WHTEPAKTUBHBIC COBMECTHBIC yUeOHbIE MEPOTIPUATHS (BUKH, OJI0TH), SJIEKTPOHHOE
noptdonno, coocTBeHHas oOydatomias ardopma)y 28 % pecrnoHIeHTOB yKa3aio
Ha HU3KHUI ypoBeHb C(HOPMUPOBAHHOCTH JIaHHOM KOMIIETEHIIUH, a 8 % 3asBUIIO 00
ee oTcyTcTBUH, 21 % menaroroB OTMETHJ HU3KUN ypOBEHb C(OPMHUPOBAHHOCTH
KOMITETEHIIUH T10 HCIOJIb30BAHUIO PA3IMYHBIX HU(POBBIX 00pa30BaTeIbHBIX pe-
CYpCOB JIJIsl OTCIIEKMBAHUSI ITporpecca odyuaromuxcs. B nenom mudposrie komrie-
TEHI[MH Ha BBICOKOM ypoBHE cpopmupoBanbl y 69 % nenaroros, cpeaHem —y 28 %,
HU3KOM — Y 3 %.

st appexTrBHOTO BOCTIONHEHHS IS(PUITMTOB TMearoraMu pa3padaTbIBarOTCs
MapIIPyThI, BKIFOYAIOIINE pa3InIHbIe (POPMBI PeATU3aAlUU JOMOTHUTEIBHBIX TPO-
(heccroHalIbHBIX MPOTPaMM B COYETAHUU C METOAMYECKUMH MEPONPUSITUIMHU, Ta-
KHMH KaK TIEPEKPEeCTHOE MOCEIIeHNE YPOKOB, y4acTHE B CEMUHApax U BeOMHapax,
paboTa ¢ MeToIMYeCKUMHU MaTepuaiaMy, ydacTue B MpodecCuOHaNbHBIX OJIUMITH-
aJiax ¥ KOHKypcax pa3zHoro ypoBHs. Oco0oe MecTo B MapIiipyTax reaaroroB BbIfe-
JISIETCS CTAXXUPOBKE (MHIWBUIyaTbHOW WIIM TPYIIIOBOM) Kak oHOM U3 (popm pea-
TMU3alid  JOTOJIHUTENBHBIX MPOPECCHOHATBHBIX MPOrpaMM, CHOCOOCTBYIOIIEH
MepPEeHOCy MPHUOOPETEHHBIX B MpoLiecce 00yUYeHHsI KOMIIETEHIUH B pealIbHYIO Me/a-
TOTHYECKYIO MTPAKTHKY.

[Tocne peanuzaunn NOM 94 % pecnoHIEHTOB 3asBWIM O BBICOKOM YPOBHE
c(hopMHUPOBaHHOCTH ITU(POBBIX KOMIIETEHITHH, 5 % — 0 cpenHeM u 1 % — 0 HU3KOM.
[Ipu 5TOM KOTMUECTBO MEJATOTOB, ONPEAETUBIINX Y ce0s1 MAKCUMAIbHYIO C(hOPMU-
POBaHHOCTH HU(POBBIX KOMIIETEHIIUH, yBenuuniaock Ha 50 % — ¢ 377 no 749 yeno-
Bek. Takske pe3ynbTaThl aHKeT 0OpaTHOM CBSA3H BBISBIISIOT OTCYTCTBUE IE€aroros,
KOTOPBIM HE Y/aJoCh BOCHOJIHUTH JAePUIMUTH HU(POBBIX KoMIeTeHuui, a 10 %
3asIBJIIOT O YACTUYHOM UX BOCIIOJHEHHUU.

Peanu3arust HHIMBHUYaTbHBIX 00pa30BaTEIbHBIX MApUIPYTOB C aKIICHTOM Ha
MIPaKTUKO-OPUEHTHPOBAHHBIEC ()OPMBI 00YUIEHUS (CTAKUPOBKH, OOMEH OITBITOM) J10-
Kazayia cBOIO A(h(heKTUBHOCTH B MOBHINICHUU IU(DPOBBIX KOMIETSHIIHIA IT€JaroroB,
YTO MO3BOJISIET PEKOMEHI0BaTh MOAOOHBINA MOAXO0A /U MacIITaOUpOBaHUs B JIpy-
TUX PETHOHAX.

3akiouenue. Creayer OTMETHTh, YTO WHIWBHUIYaTbHBIM 00pa30BaTeIbHBIN
MapuipyT, 000CHOBAaHHBIN C MO3ULUU aKMEOJIOIMYECKOTro Moaxona — 31o dhdek-
THUBHBII HHCTPYMEHT sl pa3BUTHUS IUPPOBBIX KOMIETEHIHH neaarora. OH M03BO-
JISIeT YYUTHIBATh YHUKAIBHBIE MOTPEOHOCTH U OCOOCHHOCTH, MPEIOCTABISIET BO3-
MOXXHOCTh BBIOMpaTh HauOosee moaxofsaniue (OopMbl U METOABl OOyYCHHS.
[TocTpoenne MHIUBUAYATILHOTO 00Pa30BaTEIbHOTO MapuIpyTa TpeOyeT TIiaTenb-
HOTO aHaJIn3a NpodecCHOHABHBIX 1e(UIIMTOB MeAarora U JOCTYIHBIX PECypCOB.
OpHako pe3yabTarhl 3TOW PabOTHI MOTYT CTaTh OCHOBOM IS YCTIEIIIHOTO Pa3BUTHUS
1M(POBBIX HABBIKOB U MOBBILICHHS Ka4eCTBA 00pa30BaHuUs B LIEJIOM.

Takum 00pa3om, UCMIONB30BAHUE WHIUBUIYATHHBIX 00pa30BaTEIbHBIX MapIIl-
PYTOB B YCIIOBHUSIX HEMPEPBHIBHOTO MPO(ECCHOHATHHOIO Pa3BUTHSI CIIOCOOCTBYET
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(hopMHPOBaHUIO BRICOKOKBAIM(DUITMPOBAHHBIX CTICIIHATMCTOB, CITIOCOOHBIX 3P dek-
THUBHO MCIIOJIb30BaTh IIU(PPOBBIC TEXHOJIOTHH B CBOCH MPOJeCCHOHATLHOM Tearo-
THYECKOM JIeATEIILHOCTH.
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[10]

[11]

[12]

[13]
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Annotamus. [locmanoexa npobnemvi. [1oBBIIICHNE yPOBHS 3HAHUI M HaBBIKOB B cepe
uckyccrBeHHoro unteiuiekra (M) cerogust CTaHOBUTCS OJHOM M3 3HAYUMBIX 3a7a4, BbIACIS-
€MBbIX Ha TOCYJIapCTBEHHOM YpOBHE. Pa3BHTHE TaKMX HaBBIKOB HEOOXOIMMO U Y CTYICHTOB
MEJarornyeckux creruagbHocTel. PaccMOTpeHbl pa3inyHbIe MOAXO/IbI K ONPEIEIIEHUI0 KOMITe-
TEHLUH 1 rpaMoTHOCTH B obnactn M Ha pa3HbIX sTanax oopasoBanus. OCHOBOH I UX H3yde-
HUSI CTaJI POCCHICKHE M 3apyOeKHBIC ITyOIUKAINH M0 TAaHHOMY Bompocy. Memodonoeus. I1po-
BEJICH aHAJIU3 U CUCTEMaTU3alus CTaTel, MOCBIILIEHHBIX KOMIIETEHIIUAM, TPAMOTHOCTH U MIPO-
(beccHOHAaIBHOM TTOATOTOBKE OYIYIIMX MEIAroroB B 3TOW 00JIaCTH, YCTAHOBICHBI B3aUMOCBSI3U
JAHHBIX MOHATUN C MOHATUAMHU LU(POBBIX KOMIIETCHIUH U HU(DPOBOI IPaMOTHOCTH. Pe3)ib-
mamuwl. BeIABIeHO, 4TO (OPMHUPOBAHNE KOMIIETEHIIMI B 00JIACTH HUCKYCCTBEHHOTO HHTEIIEKTa
B TIeJJTaroru4eckoM o0pazoBanuu B Poccuu paccMmaTtpuBaeTcs B pamkax GopMHUpOBaHUs HUPPO-
BbIX KoMmreTeHIni 6o MKT-komnerenmit. Chopmynupoano nousitue MH-rpamoTHOCTH,
NHN-kommierennnii u MM-KOMIETEHTHOCTH, OMPEEIICHBI B3aUMOCBSI3N 3TUX TIOHITHHA. 3aKiio-
yenue. Jlanel onpeneneHuss komnoneHToB MHM-rpamoTHOCTH, conepkaHus U (hOPMUPOBAHUSA
NU-xomnereHmii 1yt OyayIIuX Meaaroros.

KaroueBbie ciioBa: O6paSOBaHI/IC B oOmactu HUCKYCCTBCHHOI'O MHTCIIJICKTA, KOMIICTCHT-
HOCTH B 00JIacTH HCKYCCTBCHHOI'O MHTCJIJICKTA, I/H/I-FpaMOTHOCTI), Ieaaroru4yeCKkoe 06pa3OBa-
HHC, 6y,E[y1].[HI71 rneagaror, roTOBHOCTb K UCKYCCTBEHHOMY MHTCJICKTY
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Abstract. Problem statement. Improving the level of knowledge and skills in the field of
artificial intelligence is becoming one of the significant tasks identified at the state level today.
The development of such skills is also necessary for students of pedagogical specialties.
Examined various approaches to defining competencies and literacy in the field of artificial
intelligence at different stages of education. The basis for their study were Russian and foreign
publications on this issue. Methodology. An analysis and systematization of articles devoted to
competencies, literacy and professional training of future teachers in this area was carried out, and
the relationships between these concepts and the concepts of digital competencies and digital
literacy were established. Results. It is revealed that the formation of Al-competences in pedago-
gical education in Russia is considered in the framework of formation of digital competences
or ICT-competences. The notion of Al-literacy, Al-competences and Al-competence is formula-
ted, and the interrelations of these notions are defined. Conclusion. Definitions of Al literacy
components, content and formation of Al competencies for future teachers are given.
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IHocTranoBka npodaeMbl. OTHOI U3 KITIOYEBBIX 3a/1a4 Pa3BUTHS UCKYCCTBEHHO-
ro unresuiekra (M) B Poccuiickoit denepanuiu SBISIETCS «ITOBBIIICHHUE YPOBHS KOM-
METeHIMI B 00J1aCTH MCKYCCTBEHHOTO MHTEIUIEKTA U YPOBHS MH(OPMHUPOBAHHOCTH
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rpaKaaH O TEXHOJOTHUAX MCKYCCTBEHHOTO MHTEIICKTa»'. B CBsI3M ¢ 3THM BO3HH-
KaeT BOIIPOC ONpeIeTICHUsI COOTBETCTBYIOIIMX 3HAHUN, YMEHUI U HABBIKOB HA BCEX
YpOBHSIX 0oOpa3oBaHus (CpeaHero oOmiero, mpodeccuoHaIbHOTO W TOMOJHUTEIb-
HOTO) ¥ BBISICHCHHSI UX MECTa B CUCTEME KOMIIETSHIIHIA BBIITYCKHUKA IIIKOJIBI U By3a.
B Poccun B BhicieM o0Opa3oBaHMM MOCTaBIIEHHAs MpoOIemMa pelieHa TOJNbKO T
noAroToBKH «VCKYCCTBEHHBIM HMHTEIUICKT»? M Psijia HEMeJaroruiueCKux Harpas-
JeHUl B paMKax oOpa3oBaTebHOr0 MOAyisi «CHUCTEMbl MCKYCCTBEHHOTO WHTEI-
nekTa»’. PoccuiickuMu aBTOpaMu OTMEUYaeTCss HEOOXOAMMOCTD OMPEICIICHHS KOM-
nereHnui B oomactu MW ju1st memaroruyeckoro HarpaBieHuUs: TOATOTOBKH [1; 2].
B uccnenoBanuu H.A. [1axTycoBoii u ap. HOAYEPKUBAETCS, YTO 3TO JTOJDKHBI OBITH
HOBBIE KOMIIETSHITUH Tiefarora, Beixossmue 3a pamku MK T-kommerenmuit u mud-
poBbIx kKomreTeHIui [3]. 3a pyOeskoMm pa3pabOTaHbl HECKOJIBKO MOJENEH TaKux
KOMIIETEHIIUH, HanOoJiee U3BECTHBIMU U3 KOTOPBIX SABISIOTCA Moaeu Jlonra u Man-
xepko [4] u FOHECKO [5].

C noHsiTHEM KOMIETEHLHMI TECHO CBSI3aHO MOHSATHE T'PAMOTHOCTH. |pamort-
HocTh B oonactu UM onpeneneHa B 3apyOeHbIX UCTOUHMKAX KaK HOBBIM BUJ rpa-
MOTHOCTH, KOTOPbIil BbIACTWICS U3 HUGPOBOI IPAMOTHOCTH B CAMOCTOATEIHHYIO
KOHIIETIIHIO [6]. B pyCCKOSI3BIYHBIX MyOIHKAIMSIX ONMPEISICHUs JAHHOTO TOHSITHS
0OHapY>XUTh HE YIATIOCh.

Takum 00pa3oM BEISBICHA MTPOOIeMa: C OAHON CTOPOHBI, MOTPEOHOCTH MACCO-
BOr0 OOy4YeHMsI MCKYCCTBEHHOMY HMHTEJUIEKTY 00O3Hau€Ha Ha ToCyIapCTBEHHOM
YPOBHE, a C JPYroil — OTCYTCTBYET OMNPEIEICHUE U CTPYKTypa KOMIETEHIUN It
[IEIaroroB B dTOI 00JIacTH.

Lenu uccienoBaHusi — U3y4€HHUE TMOAXOAOB K OMNPEJEICHUIO U MOCTPOEHUIO
Mojenel KommneTeHui B oomactu MU B poccuiickux u 3apyO0eKHBIX IMTyOTUKAIIHSIX;
YCTaHOBJICHHE B3aUMOCBSI3U MOHATUN «IIH(PPOBHIC KOMITIETEHIIUU — KOMITETEHITUI
B obmactu My, «udpoBas rpaMOTHOCTh — rpaMOTHOCTH B obiactu My, «rpa-
MOTHOCTh — KOMIIETCHIIMH — KOMIIETEHTHOCTh B oOmactu MW»; dopmymupoBka
onpenenenus UM-rpaMoTHOCTH.

MeTtonoJiorusi. Bkiirogaer momuck, aHallu3, CUCTEMATH3AIHIO0 U 00001IeHHEe TTy0-
JIMKAIUN, TOCBALIEHHBIX BOIPOCAM IPaMOTHOCTH U MPOGECCHOHAILHON MTOATOTOBKHI
Oymymux memgaroroB B chepe MU. Tlouck pyccKOSI3BIYHBIX CTareil OCYIIECTBICH
B HayuHOU aekTponHoi 6ubnroreke eLIBRARY.RU, 3apy0OekHbIX — B HaydyHOM
6a3e ScienceDirect. Ilepuon n3ydenus crareii mo qanaoi temaruke —2020-2024 rr.
Cratbu [UIsl M3y4eHUS MOHSITUHHON 00JacTH I'PaMOTHOCTH M KOMIIETEHTHOCTH

' Vka3 IIpesunenra Poccniickoit @eneparym ot 10.10.2019 Ne 490 «O pa3BUTHH MCKYCCTBEHHOTO
unTesuiekta B Poccuiickort denepanumn». URL: http://www.kremlin.ru/acts/bank/44731/page/1 (nara o6-
pamenus: 21.12.2024).

2 [TucbMo MuHHCTEpCTBA HAYKH M BBICIIIEr0 0OpasoBanus Poccuiickoit ®demepannu ot 21.12.2021
Ne MH-5/22720 «O nampaBinenuu popaboTanHoil momenu kommnerenuuit». URL: https:/fgosvo.ru/
uploadfiles/metod/Ps MON 5 22720 21122022.pdf (nara oopamenus: 21.12.2024).

3 TlepeueHb TOPYYEHHUI 10 MTOraM CoBelanusi ¢ wieHamu [IpaButenbcTBa Poccuiickoit denepa-
muu ot 19.07.2023. URL: http://www.kremlin.ru/acts/assignments/orders/72211 (mara oOpaieHwus:
21.12.2024).
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B obmactu UM oTObupanuce 1o ciieayonuM HalpaBIeHUSIM: KOMIIETEHITUN B 00J1a-
ctu UU; nudpoBbie KoMIEeTEHIIMK; TpaMOTHOCTh B obnactu UU; mudposas rpa-
MOTHOCTh; KOMIIETEHTHOCTh B oOmactu UH; mudpoBas komneTeHTHOCTh. B x0z€
MIPOBEJICHHOTO aHAIN3a CTaThU OBUTH KJIaCCH(PHUIIMPOBAHBI IO TEMAaTUKAM HCCIIEIO0-
BaHUM, PACKPBITHI OHATUS «TPAMOTHOCTBY, «KOMIETEHIIMUY», «KOMIETEHTHOCTh
B 00J1aCTH MCKYCCTBEHHOTO MHTEIIIEKTa B KOHTEKCTE IeJarornueckoro oopa3ona-
HUS, paCCMOTPEHBI pa3IMyuHbIe MOIXO/bl K UX onpeaenaeHuo. Merogom 00o01e-
HUS BBISIBJIICHBI OOIIIHE CBOMCTBA UCCIIEyEeMbIX MOHITHIA U UX B3aUMOCBSI3U.

Pesyabrarsl u o0cy:kaeHus. J[Ji1 rnegarornyeckoro HampaBJ€HUs BBICILIETO
0o0pa3oBaHMs U JOMOJHUTEIBHOTO MPO(hecCHOHaIbHOr0 00pa3oBaHUs B OTHOILIE-
HuU (popMUpOBaHHs KOMITETeHIIUH B o0mactd UM MOXXKHO OTMETHUTH Clleyroliee:

1) akTUBHO BeZeTCs MOBBIIICHUE KBaJdH(HUKaLuu nenaroros: npoekr MOTU
«McKycCcTBEHHBIN HHTEIUIEKT: CTapT B Oymymiee»?, mporpaMmma AkageMuud MHHITPO-
cemenust Poccun «VIcKyCCTBEHHBINH HHTEIUIEKT B MPO(ecCnoHaIbHOM IesITeIbHO-
CTH Iefiarora»’, mporpaMmsl deiepaibHOTO peecTpa AOMOTHUTEIBHBIX POPECcCHO-
HaJIbHBIX TIPOrpamMm’;

2) nnst CTyACHTOB TMENarori4ecKuX By30B Ha «IU(POBBIX Kadeapax» MpoBoO-
JISITCSI 3aHSATHUS, B TOM YHCJIC TI0 HCKYCCTBEHHOMY MHTEILJICKTY

3) OTCYTCTBYET ONMCAHUE 3HAHUI, YMEHU ¥ HABBIKOB II€JIarora B 3Tou cdepe.

[Tpu aHanm3e poCCUNUCKHUX MyONMHKAIMI O TIOATOTOBKE CTYICHTOB U LIKOJIHHH-
KOB B 3TOM 001acTH OBLIO YCTAHOBIIEHO, YTO aKIIEHT JIelaeTcs Ha UHTErpaluy He-
00XOMMBIX HABBIKOB B CYIIECTBYIOIIYIO CTPYKTYpy KOMIIETEHIIHI, a HE Ha CO3/1a-
HUU 00ocoOneHHoro Habopa cnerupuyueckux ymenui [7; 8]. [Ipu popmupoBanmnu
COOTBETCTBYIOIIUX KOMIeTeHImi y Oymymmx nemaroro A.H. JlpobaxuHa u 1p.
paccMaTpHuBaloOT UX B paMKax ooOmienpodeccuonanbHon komnereHiuu OITK-9 [9],
c(hopMyTMpPOBAaHHOW B TEPMHHAX «COBPEMEHHBIC MH(POPMAITMOHHBIE TEXHOIOTHUI).
B.U. Toxraposa u O.B. Pebko BKII04arOT HaBBIKA pa0OTHI ¢ HEUPOCETIMH B I ()-
poBbie komrierenuuu [1]. B cratrbe M.H. EBcturneesa u ap. MKT-koMmnereHuuu
MIPeTo1aBaTeist JOTOIHAIOTCS HOBBIMHM 3HAHUSMHU U HaBbIKAaMH paboThI C cucTeMa-
MU UCKYCCTBEHHOTO UHTEJUIeKTa [2].

Takum 006pazoM, rcciieoBaHUE MyOIUKAIIMH POCCUHCKIX aBTOPOB O PAa3BUTHH
NH-xommnieTeHIMH B 00pa30BaHUH (By30BCKOM H IIKOJILHOM ) TIOKA3bIBAET MX BKIIIO-
yenue B cymectyomue MK T-naBbiku (puc. 1).

* MIcKyCCTBEHHBIIT HHTEIUIEKT: CTapT B Oy/yiiee : mpoeKT MOCKOBCKOro (hM3HKO-TEXHUYECKOTO HH-
crutyta // MunucreperBo npocserienus: Poccuiickori @enepanuu. URL: https://edu.mipt.ru/ai/ (nara
obOpamenus: 21.12.2024).

5 VICKyCCTBEHHBIN HHTEIUIEKT B TIPO(ECCHOHATBHOM MeATEILHOCTH Tiefarora // Axkagemust MUHITpo-
ceemennst Poccun. URL:  https://apkpro.ru/programmy/iskusstvennyy-intellekt-v-professionalnoy-
deyatelnosti-pedagoga/ (nara obparuenus: 21.12.2024).

6 MdenepaibHBIl peecTp JOMOJIHUTENBHBIX NPOdecCHOHaNbHBIX nporpamm // Exunblii denepans-
HBI TIOpTal JOMOJHUTENLHOTO TpodeccrHoHanpHoro obpasosanus. URL: https://dppo.apkpro.ru/
bank?page=1&search=uckyccrBennslit%20unreniekr&sortType=1 (mara obpamenus: 21.12.2024).

" TIporpammsl 1upoBoit kKadeapsbt // MOCKOBCKHIA TOPOACKO# Tieqarornyeckuii yuusepcutet. URL:
https://digital-department.mgppu.ru/programs (zara odpamenus: 21.12.2024).
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KomMneTeHuun B

obnactm UKT ICT competences

KOMMeTeHuuu B
obnactu
coBpemeHHbix UT /

competences in
modern IT / digital

technologies
uMdpoBbIX
TeXHoNormm

B 0bnactm

Puc. 1. B3anmocBs3b KOMNETEHUNI Negarora Figure 1. Relationship of ICT and Al competences
B o6nactn KT n MM (no aHannay pyccKOA3bI4HbIX of educators (by analysing Russian-language
cTtaTel e-Library) e-Library articles)
UctoyHmk: co3paHo O.B. CMbiwnaeBon, Source: created by Olga V. Smyshliaeva,
M.J1. Tpy3neBoii. Marina L. Gruzdeva.

C noHsATHEM KOMIETEHLIMU TECHO CBSA3aHbI MOHATHS KOMIIETEHTHOCTH M Ipa-
MoTHOCTHU. [IpoBefieHO nccienoBaHHE COOTBETCTBYIOUIMX UCTOYHUKOB B HayYHOH
6a3e e-Library. B pe3ynbrare 3ampoca «KOMIETEHTHOCTh & (MCKYCCTBEHHBIN HH-
TeJIeKT) & (TeAaror | yuyuresb | CTyAeHT | 00yJaromuics | ydamumiics)» Obuia mo-
nydena 71 myOnukauus. B xone n3yueHus 1 cUCTeMaTU3aluy OTOOpaHHBIX cTaTel
YCTaHOBIICHO, YTO TOJBKO JIBE IMYOJIMKAIIMK OTBEUAIOT HA HAIll UCCIIE0BATEIbCKUN
BOMpOC. B HUX KOMITETEHTHOCTH B c(pepe MCKyCCTBEHHOTO MHTEIICKTA BKIIOYAeT-
Csl aBTOpaMH Kak 4acTh wHpopMarmonnoit [10] wiu uudpoBoii KOMIIETEHTHOCTH
[11]. OcTanbHBIE CTaTbU MOXKHO CIPYIIIMPOBATH cleAyrommm oopaszom: 1) MU kax
cpencTBo (hOpMHUPOBAHUS PA3THYHBIX KOMIIETCHIIUI U KOMIIETEHTHOCTH CTYJCHTOB
u yuurtens; 2) Bo3sMokHOCTH U pucku MU B obpazoBanum; 3) nmpumenenue MU
B [IPENOaBaHUN AUCLUILIINH U 00yUEHUU.

ITo 3anpocy «rpaMOTHOCTh & (MCKYCCTBEHHBIM HHTEUIEKT) & (TIeaaror | yJu-
TEJb | CTyAeHT | oOydarommiics | ydammuiics)» B e-Library Beimano 53 crareu. [psi-
Moro ynomuHanusi UM-rpaMOTHOCTH B OTBETax Ha JAHHBIM 3alpOC MOJYYEHO HE
Obu10. ToNIbKO ONTHA MYOIHMKAIMS U3 PACCMOTPEHHBIX CO3BYYHA HAIllEMy HCCIE0-
BaHUI0. B Hell paccMaTprBarOTCs BOMPOCHI TOTOBHOCTH CTY/IEHTOB MEAaroruiecko-
ro HampasieHus K ucnoas3oBanuto MU-unctpymentos [3]. OcranbHbIE cTaThi,
MIOJIyYEHHBIE 110 JAaHHOMY 3alpoCy, MOKHO Pa3/IeIUTh 110 Ipymnmam: 1) HCKyCCTBEH-
Hbli uHTEIUeKT (M) Kak cpeacTBo (hOpMUPOBAHUS PA3IUYHBIX BUIOB IPAaMOTHO-
cTH o0y4Jaroumxcs: Hu(ppoBoi rpaMOTHOCTH, (DYHKIIMOHAILHON IPaMOTHOCTH, YH-
TaTeIbCKOM I'PaMOTHOCTH; 2) MpOOJIeMbl ATUKH M 0€30MacCHOCTH HMCIOIb30BAHUS
WU B obpazosanuy; 3) npumenenne UM B o6pazoBanum.

Ananu3 3apyOeXHbIX UCTOYHUKOB B pPaMKax HaIllel TeMbl MO3BOJISIET CEIaTh
BBIBOJI O TOM, YTO MM-KOMIIETEHIINN B OCHOBHOM BBIJICIISIOTCS B OTJCIIbHBIN OJIOK.
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[TonaTus 1M@pPoBON IPaMOTHOCTH OKAa3bIBAETCS HEJOCTATOYHO, YTOOBI OIHMCATh
HOBBIC 3HAHUS, YMEHUS U HABBIKH, KOTOPBIMU HEOOXOAMMO 00najarh IpU COBpE-
MEHHOM ypoBHe pa3Butusa NU: «Tpebyrorcs cnennaabHble KOMIETEHIMH, BBIXOS-
e 3a paMKH TpaJulMOHHOW 1udpoBoil TpamotHOCTH» [5]. PaszpaboranHas
KOHECKO mozens koMneTeHIuil B 00J1acTi HCKYCCTBEHHOTO MHTEIUIeKTa JIIs Tieia-
rora gonomisser npuHATyro B 2018 . cuctemy MKT-komneTeHTHOCTH IIenarora, Ko-
TOpast OCTAeTCs aKTyaJIbHOM JUIs yuuTenel B 001aCTH MpenoAaBaHus U npodeccuo-
HaJIbHOTO 00yueHus ¢ ucnonb3zoanueM MKT u mudpoBeix TexHomoruii (puc. 2).

KomneTteHuun neparora 8 obnactu UKT n UA

MU KomneTeHummn

MKT-komneTteHLUM

umMdposble
KOMMeTeHunmn

Puc. 2. BaanmocBsab komneTeHumin negarora B o6nact KT n UM no KOHECKO

UcTtoyHumk: cospaHo O.B. Cmbiwnaeson, M.J1. py3aeBoi.

ICT and Al competencies for educators

Al competences

ICT competences

digital competences

Figure 2. Relationship of ICT and Al competences of educators according to UNESCO

Source: created by Olga V. Smyshliaeva, Marina L. Gruzdeva.

3apyOeKHBIMU HCCIIEIOBATENSIMA OTMEYAeTCs 3HAYMMOCTh (OPMUPOBAHUS
rpaMOTHOCTH TieaaroroB B oonactu MU [4; 12-14]. A.A. Myca u zip. OnpenensitoT
NHU-rpamMoTHOCTh Kak (pyHIAaMEHTaIbHbIe 3HAHUS U HABBIKU JUIS APGEKTUBHOTO
MCTIOJIb30BaHMsI HICKYCCTBEHHOTO MHTEIIJICKTA B KAUECTBE MHCTPYMEHTA JUIs )KU3HU,
oOyueHus u paboThl B 1tudpoBoM mupe [12].

B uccnenosanuu K. Tomaca, ®@. Uny u 1ip. 0oT™ME4aeTCs, 9TO TPaMOTHOCTH B 00-
nactu MU onmpaetcst Ha UPOBYIO TPAMOTHOCTH KaK Ha ()YHIAMEHT, HO HE SIBJIsI-
ercs ee gacTeio [13].
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OcHOBHBIE BBIBOJIbI, KOTOPBIE YIAJIOCh MOJYYUTh MPU aHAIN3E 3apyOEKHBIX
HCTOYHHUKOB CJIEYIOIINE:

— BONpPOCAaM I'PaMOTHOCTH U KOMIIETEHTHOCTH rnejarora B odnmactu U yne-
nsieTcs Bce 0oJblee BHUMaHUE CO CTOPOHBI HccliefoBarenei (oT AByX cTa-
tel B 2020 . 1o 11 crareit B 2023 1.), HO MHOTO €111€ HE U3YUEHHBIX acIeK-
TOB [14];

— HET €IMHOI0 ONPENEICHUS TEPMHHOB «TPAMOTHOCTBY», «KOMIIETEHLIUNY,
«KOMIIETEHTHOCTH» B o0Onactu UM B KOHTEKCTe Meaarornuyeckoro oopaso-
BaHMS;

— pa3paboTaHbl HECKOJIBKO MoJieniel komneTeHuuid B oonactu MU, nanpumep
moznens Jlonra u Mamxkepxko [4], monens KOHECKO [5];

— NU-rpamoTHOCTh Oazmpyercs Ha HMUPPOBOM, POpMUPOBAHHE TIEPBON BO3-
MOYHO TOJIBKO IIpY C()OPMHUPOBAHHOCTH BTOPOHA.

[TosiBneHre KOHLEMIMH TPAMOTHOCTH B Kakoi-1100 cdepe 00yCIOBICHO M-
POKHMM pacrpoCTPaHEHHUEM COOTBETCTBYIOIIETO COLUAIBHO-KYIBTYPHOTO (heHOME-
Ha [15]. Beictpoe BHeapenune MM -texnomoruii Bo Bce chepsl )KU3HU U UX TPaHC-
dbopMmupyrolee BIUSIHEE, MPU3HAHHOE B POCCUM HAIlMOHATIBHOW 3a/1a4€id, cO31aeT
MPENNOCHIIKY AJ1s BBeeHUs noHATUsS « M1-rpaMoTHOCTEY.

OmnpenenuM rpaMOTHOCTb B 001acTH MCKyccTBeHHOro uHremuiekra (MU-rpa-
MOTHOCTb) KaK COBOKYIHOCTb KOMIIETEHIIMH, MO3BOJIIOIINX YEIOBEKY OHUMATh
npuHIMIBLI padoTel MW, npaBUIbHO OLIEHUBATh €r0 BO3MOXHOCTH U OTPaHUYECHMUS,
a Takke BbICcTpauBaTh 3(p(dexkTuBHOE, 0e30MacHOEe MW 3TUYHOE B3aMMOJAEHCTBUE
C UCKYCCTBEHHBIM MHTEJJIEKTOM JUIs PEIlIeHUs] CBOMX 3aj1ay.

[Tonumanue npuHIUoOB padoTel MU sBiseTcss MEpPBOCTENEHHBIM U BCEX
oCcTaJIbHBIX cocTaBisaomux MH-rpamotHOCTH. B 3KCIIEpUMEHTaIBHOM HCCIIEN0-
BaHuu A.A. Myca u p. JoKa3aHa 3HauuMasi MOJIOKUTEIbHAsT KOPPESALUs 3HAHUS
Y MMOHMMAaHUS MCKYCCTBEHHOTO MHTEJUIEKTA C JIPYTMMH acleKTaMH TPaMOTHOCTH
B 9TOM oOmactu [12].

NHU-rpaMOTHOCTh Tak)Ke BKJIIOYAET OCBOCHHE HOBOTO THIA B3aUMOJAEHUCTBUS
C BBIYUCIIUTEIHHON TEXHUKOW, OCHOBAHHOTO Ha TMAJIOTe€ U COBMECTHOM JIesATeNb-
HocTu. CiocoOHOCTh cucteM MU nozacTpanBarbes MO MHAMBUAYaAJIbHBIE 3aIPOCHI
U UMHUTUPOBATh YEJIOBEUECKOE OOLIECHHE OTIMYAET UX OT MPOYUX LHUPPOBBIX MH-
CTPYMEHTOB.

Takum oOpa3zom, ompeneneHa B3auMocBsa3b MM-rpamotHOCcTH U 1M(pOBOI
IPaMOTHOCTH, r1e nudpoBasi TpaMOTHOCTH siBIsieTcst 0a3oii 1t M -rpamotHOCTH,
HO He TiepecekaeTcs ¢ Hel. UToOwl paborath ¢ cuctemoit MU Hy)HO ymeTs pabo-
TaTh ¢ HU(POBBIMU YCTPOUCTBAMH, 00JIaaTh MHPOPMAIIMOHHOMW, KOMITBIOTEPHOI,
KOMMYHHUKaTHBHOH TPaMOTHOCTBIO, KOTOPBIE OOBIYHO pacCMaTpUBAIOTCS KaK KOM-
MOHEHTHI IIU(PPOBOI TPAMOTHOCTH.

[Ton xommeTeHUMSIMM Iefarora B OOJIACTM HMCKYCCTBEHHOTO WHTEJJIEKTa
(MU-xomnerenuusMu) OyzieM MOHMMATh 3HAHMSI, YMEHHUS, HaBbIKM U YCTaHOBKU
B TOM 00MacTu AJisl pelIeHUs] TOBCETHEBHBIX U MPOPECCUOHATBHBIX 3aad.

NU-xomneTrennuu OyneM paccMaTpuBaTh Ha TPEX YpOBHSX: 0a30BOM, oOIie-
npo¢eCCUOHATLHOM U PO ECCHOHATTEHOM.
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bazoBbie UN-koMIIETEHIIMY MO3BOJISIIOT pelllaTh MOBCEAHEBHBIE 33/1a4U C HC-
nosib3oBanueM cucteM MU u obecnieunBator MM -rpamornocts. Obmienpodeccuo-
HanmbHble MH-KOMMETEHIIMM TIOMOTaloT peIlaTh OOIIeNearornaeckKue 3aaaqyu.
[Ipodeccronanpubie MU -koMIeTeHITNH AaI0T BO3SMOXKHOCTD CIIPABUTHCS C METOTHU-
YECKUMHU 3aJlauaMH [pU MPENoJaBaHUU ONPEIEICHHON TUCIUILIAHBI.

[Ton NN-xoMIeTeHTHOCTHIO OyeM MOHUMAaTh CIOCOOHOCTh ¥ TOTOBHOCTh HC-
MOJIB30BaTh KOMIleTeHIIMH B oOmactu MM B cBoel aesaTenbHOCTH (B3aMMOCBS3b
PacCMOTPEHHBIX MOHATHH MMOKa3aHa Ha puc. 3).

MpodeccmoHanbHasa MM-KoMNeTeHTHOCTb

ObwenpodeccnoHanbHaa MM-KomneTeHTHOCTb

| e o A O A

basosasa MN-komneTeHTHOCTb = UA-rpamoTHOCTb

1. £ £t T T . t

LindpoBas rpamoTHOCTb

Puc. 3. Cocrasnsiowme NM-koMneTeHTHOCTN negarora

UcTo4Humk: codpaHo O.B. Cmblwnsesoit, M.J1. Mpy3geBoii.

Professional Al competence

General professional Al competence

1. 1. t £t £t

Basic Al competence = Al literacy

T 1. £t £ T *

Digital literacy

Figure 3. Components of teacher’s Al-competence
Source: created by Olga V. Smyshliaeva, Marina L. Gruzdeva.

3akurodyenue. B pesynprate nzyueHust poCCUICKUX U 3apyOeKHbBIX UCTOYHU-
KOB I10 TeMe KomreTeHIui nenarora B chepe MU BbIsBIEHO, YTO 3TO HOBast 00-
JIACTh UCCIIEZJOBAHNS, IJI€ €LIE HET YCTOSABILENHCS TEPMUHOJIIOTMH U €IMHOTO MHEHUSI
0 COIEPKMMOM COOTBETCTBYIOINX KOMIIETEHIIMH. [ [poBeieHHbIN aHaIN3 TO3BOJIWII
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YCTAHOBUTD, YTO B PYCCKOSI3BIYHBIX UCTOYHUKAX KOMIICTCHITUH TIeAarora U KoMIie-
TeHnuu oOydaromierocs B oonactu MM paccmarpuBaroTcsi Kak 4acTh MUQPPOBBIX
komneteHIui wim MK T-komneTeHui, Toraa Kak B 3apy0eKHBIX HICTOYHHKAX KOM-
MEeTEHIINH TIeJIarora B 3TOM 00J1aCTH TPEICTABIISIOT COOOM OTACIBbHYIO KaTeTOPHIO,
HE BXOJSIIIYIO B COCTaB IU(PPOBBIX KOMIETeHIIUNH. HecMoTpst Ha OTCYTCTBHUE MOHS-
tust U-rpaMOTHOCTH B PYCCKOSA3BIYHBIX MMyOIUKAIUAX, (DaKTUIECKU ee (GOopMUpO-
BaHUE y MeJaroroB U 00y4aroInXCcs yKe BeACTCs, HO B OCHOBHOM B paMKax J0MOJI-
HUTENBHOTO OOpa3oBaHus. Ha OCHOBe HM3y4YEHHBIX TOIXOJOB K OMPEICICHUIO
KOMITETEHIUH, TPAMOTHOCTH M KOMIIETEHTHOCTH B OOJIACTH MCKYCCTBEHHOTO WH-
TeJUIEKTa ObLIO MPEUIOKEHO OMpeAeNiCHHe ATHX MOHSATHI U yCTAaHOBJICHBI B3au-
MOCBSI3U MEXy HUMH.
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