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AnHortanmus. [locmanosxa npobnemovl. B yciioBusix rnpoucxonsiieil Tpancgopmanuu oo-
[IecTBa M KyJIBTYPhI CHCTEMa 00pa30BaHUS CTATKUBACTCS CO 3HAYUTEIHLHBIMU BBI30BAMHU (IIe-
MorpadHyecKue CIBUTH, IIUPOKOE PACIIPOCTPAHEHUE IU(POBBIX TEXHOJIOTUN U CEPBUCOB, U3-
MEHEHHE COLMaIbHON MHGPACTPYKTYphl oOpa3oBaHus U Ap.). Ilemaror okasbiBaeTcs mepes
HEOOXOIMMOCTHIO OCBOCHUS HOBBIX POJIeii (Koyd, Anu3aifHep, HACTaBHHK, aHAJUTHK U [Ip.), 9TO
OYEeBHUJIHBIM 00pa30M CKasbIBaeTCS Ha €ro Mpo(eccCHOHATbHON U TMYHOCTHOW MICHTUIHOCTH.
Co3naHue crienanbHON UCCIIeJ0BaTeIbCKOM TPOrpaMMbl U TEXHOJIOTHH €€ MOJIEPKKH OKa3bl-
BACTCS KPUTHUICCKH BaYKHBIM JIJIS KauecTBa 00pa30BaHUS U MPOQPINIAKTUKY HETaTHBHBIX CIICHA-
PHEB JIMYHOCTHOM TpaHCPOPMAIIUH, B TOM YHCIie TPOPECCHOHAIBHOTO BHITOPAaHUSs, HEBPOTH3a-
uuu U ap. Memoodonozcus. OcHOBbIBasiCh Ha (DEHOMEHOJIOTMUYECKOM MOAXOAE U METONOIOTHI
MEKIUCIUILTHHAPHBIX UCCICIOBAHNH, BKITIOUAIOIINX TIPEICTaBICHUS U3 obmactu (rtocopum,
COIIMOJIOTHH, TICUXOJIOTUH U TEJarOTMKH, OCYIIECTBICHA KPUTHUECKAs! PEKOHCTPYKIIHS TTOHH-
MaHUs TEXHOJIOTHI UCKYCCTBEHHOTO nHTeIekTa (M) kak CHCTEMHOT0 UHTErpaTopa U HHTEp-
nperaropa DIyOHHHOH TpaHCc(opManuy MpopeCCHOHANBHBIX KYIBTYp. B 9TOM KOHTEKCTE TIpO-
(eccuoHanbHas WACHTUYHOCTH IIEarora paccMarpuBacTCs KakK TUHAMUYECCKHI pe3yibTar
mpolecca caMoNo3HaHMUsI U CaMOONPEAeNICHHsI BO B3aUMOJEHCTBUM ¢ MHPOPMAIIMOHHOM cpe-
noit. Pezynomamot. aterpanust U1 B oOpa3oBarenbHyO Cpey MOpOXKIAeT ABa psijia MOCIE-
CTBHH, OJTMH M3 KOTOPBIX JOCTATOUYHO OUYEBHUJICH (HEOOXOIMMOCThH OBJIAJICHUS HOBBIMH CpE/I-
CTBAMH JEATENBHOCTH, CIIEIOBATEIbHO, KOMIIETCHILIMSIMH), a BTOPOH MEHee 3aMeTeH, HO
SIBJISIETCST OTIPEACIISIONINM ISl YCIIEIIHOCTH TIporiecca I poBOii TpaHCHOPMAIHH: TIEPEOCMBIC-
JIEHUE TIEHHOCTHO-CMBICIIOBBIX OCHOBaHUH MPOPECCHOHANBHON WACHTUYHOCTH U JIESTEILHO-
ctu. Ilegaror BBIHYXKAEH MEPEOCMBICIMBATL CBOIO POJb, aKIEHTHUPYS BHUMAaHHE Ha TaKUX
ACIEKTax, KaK AMIIaTHsl, KpeaTUBHOCTh, 3TUUECKOE CyKIeHHne. Pa3paboTka COOTBETCTBYIOIIUX
MIPEJCTABICHHU U TEXHOJIOTHIA TIOAJICPHKKH MPOIecca UACHTU(DUKAIIMK U CaMOUICHTH(DUKAITUT
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TpeOyeT co3/1aHMsl COOTBETCTBYIOIIEH HUCCIIEN0BATEIbCKON MporpaMMel. 3axriouenue. Vccre-
JoBaTeIbcKast MporpaMMa B cdepe MpodecCHOHATBHON HASHTHYHOCTH TIefarora npesosara-
€T OIIOPY Ha MHOTHE aKTyaJIbHbIE HAITPABJICHHS PA3BUTHS COLIUAIEHO-TYMaHUTAPHOIO U TICUXO-
JIOTO-TIEAArOruuecKoro 3HaHus B KoHIle XX — Havane XXI B., oHa crtocoOHa 1aTh 3HAYNMBIH
UMITyJbC K PA3BUTHIO HAYKH U TEXHOJIOTUH B COLUAIbHO-TyMaHUTapHOH cdepe.

KnroueBble cioBa: mudposast TpaHcopmanns oOpa3oBaHus, HHTEIICKTyalbHbIe 00pa-
30BaresbHbIC IUIATGOPMBI, ATTOPUTMUUECKas cpeaa o0ydyeHus, LudpoBas pediekcHs meaaro-
ra, THOpHHAs IIearoruyeckas IesTeILHOCTD, YIpaBiIeHUe HAa OCHOBE IAaHHBIX, LU(POBBIC
cieabl TPodheCCUOHANbHOIO Pa3BUTHS

3asiBjieHne 0 KOHGQUIMKTE WHTEPecoB. ABTOp 3asBISET 00 OTCYTCTBUH KOH(IIMKTA
UHTEPECOB.

Hcropus crarsu: noctynmia B pegaknuio 16 mapra 2025 r; nopaboTtaHa mocie pereHsn-
poBanus 19 mas 2025 r.; npunsaTa kK nmyonukamuu 28 mast 2025 .

s nurupoBanusi: bepmyc A.I° IlpopeccrnonanpHas HACHTHYHOCTD MEJarora B 3IOXY
HCKYCCTBEHHOI'0 MHTEJUIEKTA: K OCTPOCHHUIO UCCIIEI0BaTeIbCKOM mporpammsl // BectHuk Poc-
CHIICKOTO YHHBepcUTeTa JpykObl HaponoB. Cepus: Mubopmaruzanms odpasopanus. 2025.
T.22. Ne 4. C. 389-399. http://doi.org/10.22363/2312-8631-2025-22-4-389-399

Professional identity of a teacher in the era of Al:
towards developing a research program

Alexander G. Bermus

Southern Federal University, Rostov-on-Don, Russian Federation
Pbermous@sfudu.ru

Abstract. Problem statement. In the context of the ongoing transformation of society and
culture, the education system faces significant challenges (demographic shifts, widespread use
of digital technologies and services; changes in the social infrastructure of education, etc.). The
teacher is faced with the need to master new roles (coach, designer, mentor, analyst, etc.), which
obviously affects his professional and personal identity. The creation of a special research
program and technologies to support it is critically important for the quality of education and
the prevention of negative scenarios of personal transformation, including professional burnout,
neurosis, etc. Methodology. Based on the phenomenological approach and methodology of
interdisciplinary research, including ideas from the field of philosophy, sociology, psychology
and pedagogy, a critical reconstruction of the understanding of Al as a system integrator and
interpreter of the deep transformation of professional cultures. In this context, the professional
identity of a teacher is considered as a dynamic result of the process of self-knowledge and self-
determination in interaction with the information environment. Results. The integration of Al
into the educational environment gives rise to two sets of consequences, one of which is quite
obvious (the need to master new means of activity and, accordingly, competencies), and the
second is less noticeable, but is decisive for the success of the entire process of digital
transformation: rethinking the value-semantic foundations of professional identity and activity.
The teacher is forced to rethink his role, focusing on such aspects as empathy, creativity, ethical
judgment. The development of appropriate ideas and technologies to support the process of
identification and self-identification requires the creation of an appropriate research program.
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Conclusion. The research program in the field of professional identity of a teacher involves
relying on many current areas of development of social and humanitarian and psychological
and pedagogical knowledge in the late 20th and early 21st centuries, at the same time, it can
give a significant impetus to the development of science and technology in the social and
humanitarian sphere.

Keywords: digital transformation of education, intelligent educational platforms,
algorithmic learning environment, digital teacher reflection, hybrid pedagogical activity, data-
based management, digital traces of professional development
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ITocTanoBka npodeMbl. OTHUM U3 aKTyaJIbHBIX HAIIPABJIECHUN U3YUEHUS HC-
KyCCTBEHHOI'O MHTEJJIEKTA SIBISAIOTCS MEXIAUCLMIIMHAPHBIE MCCIEAOBaHUsA, Ha-
IIPaBJICHHbIE HAa OCMBICIIEHHE OTHOILIEHUS IEHCTBYIOIMX M OyAyLIUX CIeLHaIu-
ctoB Kk ucnoinb3oBanuto MU [1]. [Ipu 3TOM 0ueBUIHBI:

1) oTCyTCTBHE IIEHHOCTHOTO €IMHCTBA B OTHOIIeHn 1U;

2) HepocTaTouHas LKU(pPOBasi TPAMOTHOCTb;

3) stuueckue pucku npumeHenuss UM, nmopoxmaroniye mpooieMbl HE TOIBKO
B YaCTH «TEXHOJOTMUYECKOW IPaMOTHOCTWU» [2], HO U B TOpasno Oonee TIyOOKuX
aCTeKTax, CBSI3aHHBIX C BHYTPEHHEH FTOTOBHOCTBIO K BCTPEUE C «JIOMOTHUTEIbHBIM
cozHanuem» [3].

Tak, Hampumep, nenaroru 6ojee MO3UTUBHO BocnpuHuMaroT MM B kauecTBe
MTOMOIIHHKA B 3aj[a4axX reHepaluy y4eOHbIX TEKCTOB, HO 00Jiee KPUTUYHBI B OTHO-
eHUM ucnoyib3oBanust MU s npoBepku 3HaAHUM.

Hpyroe uccrnenosanue [4] Takxke CBUAETEIbCTBYET, YTO CUCTEMHOE IIPUMEHE-
Hue uudpossix TexHonoruit (MU, ummepcuBHbBIE TEXHOJIOTHN) HE TOJIBKO U3MEHSIET
(hOpMBI U METOJIbI MIEJATOTUYECKOM IEATEILHOCTH, HO U CO3JIa€T HOBYIO CPEy MpO-
(beccroHaNbHOM NesSTEeNbHOCTH, B KOHEYHOM CYETe TIOPOXKAasi HOBYIO JAMIAKTHYE-
CKYI0 MOJIeJIb [5] 1 HOBYIO PO(ECCHOHAIBHYIO 3THKY [6].

JIOTIOTHUTENBHYIO CIIOXKHOCTh HCCIEIOBAHUS MPOPECCHOHAIBHOW WACHTUY-
HocTH B 310Xy MU co3maer MHOXKECTBEHHOCTh TeHAEeHIUH [7]: mpobnemaru3anus
TPaIUIMOHHON MPO(EeCCHOHATBLHON UASHTHYHOCTH; Pa3BUTHE LU(PPOBON CPEbl;
MOBBILIEHUE POJIM M 3HAYMMOCTH HCCIEN0BATEIbCKOM U KOMMYHHMKaTUBHOM Jes-
TEJIBHOCTHU B IIOATOTOBKE ME1aroroB U T.1.

B nenom MU — 310 cuctemMHblid BBI30B ISl BhICIIET0 oOpa3oBaHus [8], TpaHc-
(bopmupyIOLIHA Kak posin ¥ (PyHKIIMK TiefaroroB (00JaYHbIe BEIYMUCICHUS, SKCIIEp-
TH3a, 00paleHre K BHEITHIM HKCIIEPTaM; aKTyalIn3alis )KU3HEHHOTO U Tpodeccro-
HaJbHOIO ONbITa KaK BAa)KHEHIIEro 3J€MEHTa COAEpKaHMsI), TaK U IMPOLECCh
(«oOpazoBarenbHbI HHXUHUPUHD» [9]), B KOTOPHIX OHU y4acTBYIOT. Bece 3To Tpe-
OyeT pa3pabOTKH COBEPILIEHHO HOBOTO KOHIIENTYaJbHOTO M METOI0JIOTMYECKOTO

HNEJATOI'MKA U JUJAKTHUKA THOOPMATU3ALTNN 391



Bermus A.G. RUDN Journal of Informatization in Education. 2025;22(4):389-399

UHCTpYMEHTapus «Herponeaarorukm» [10], a Takyke KOMIUIEKCHOTO UCCIEN0BAHUS
BIMSHUS M TOTEHLMaNa TpaHchopMaluuu oOpa3oBaTeIbHON PEallbHOCTH CO CTO-
ponsl .

Llenb uccaenqoBaHUs — HA OCHOBE (DEHOMEHOJIOTMYECKOTO aHAJIN3a KaTeropuu
«1rpodeccruoHagbHas UJIEHTUYHOCTh Iearora» chopMyiIupoBarh 0a3oBble UAECH
U TPEINOChIIKA MPOrpaMMbl MCCIEAOBAaHUN M WHHOBALUN (MCCIIeAOBaTENIbCKOM
[IPOrpaMMbl) 110 Pa3BUTHIO IE€aroruyeckoro oopazoBanus B koHTekcTe Konuen-
LMY TIOATOTOBKU MEAarOrH4ecKuX KaJapoB JUIsl CUCTEMBbI 00pa30BaHUsS Ha MEPHOJ
102030 !

Metononorusi. cxonst u3 6a30BOT0 1jisi TyMaHUTapHON meTtomonoruu [11]
IIPEJICTABJICHUS O YEJIOBEUECKOM SI3bIKE U CO3HAHUM KaK MCTOYHHUKE 'yMaHUTapHO-
TO MO3HAHUs, MOYKHO CKa3aTh 0 HEM30eKHOCTH (PEHOMEHOIOTHH KaK Havasa Jr00i
KyasTypHOH opmsl [12]. [Ipu npumeHneHnn 3Toi 00111ei yCTaHOBKH K HCCIe10Ba-
HUIO Iefaroruuyeckux kareropuit [13] akryanusupyem ABOWCTBEHHOE OBITOBaHHE
B PYCCKOM SI3bIKE OJHOKOPEHHBIX CJIOB «3I0Xa» (ONpelesIeHHbI MCTOPHUUECKUN
M CMBICIIOBOM IMEPHOMI) U «3M0XE» (MPUHIKIT (HEHOMEHOIOTHYECKOTO MO3HAHNS,
NPECTaBISAIOMNI cO00M OTKa3 OT alpUOPHBIX CYKICHUH, aHAJIN3 MPE/ICTABIEHHO-
ctu peHomeHa B si3bike U co3HaHUM) [14]. COOTBETCTBEHHO, MBI pean3yeM TpH
B3aMMOCBSI3aHHBIX MEPCIIEKTUBBI «3MOXAIBHOT0» MOHUMAaHUS MPodeCCHOHATBEHOM
UJEHTUYHOCTH I1€arora: HeloCpeICTBEHHON PEaJIbHOCTH S3bIKOBOT'O MBILIUICHHUS;
COBOKYIHOCTH HOPMAaTHBHBIX 3HAYEHUU; IOJIS TEHJICHLIUM, CBSI3aHHBIX C pacIpo-
ctpanenueM MU B oOpa3oBanuu.

B wutore nmporpamma ucciienoBanuii 1iudpoBOil MACHTHYHOCTH Tearora cra-
HET «I0JIeBBIM 00BbeKkTOMY [15].

Pesyabrarbl U o0cy:kaenue. [IoHATHE «MIEHTUYHOCTHY» NPOUCXOAUT OT Ja-
THUHCKOTO identicus — TOXJI€CTBEHHBIH, OMUHAKOBBIA U CBA3aHO C OTHOLICHUSMU
MEX/1y BelllaMU: OJIHOPOJIHbIE BELIH (HanmpuMmep, TUIIOBbIE U3/IENINs) B3auMo3ame-
HsAeMbl. bosee ClioKHbIE OTHOIIEHHUS! BO3HUKAIOT, KOT/1a UACHTUYHOCTD CBA3BIBAET
0OBEKTHI Pa3HON MPUPOIBL.

C o710ii TOUKHM 3peHus, npodeccuoHanbHas HISHTUYHOCTh OKa3bIBAETCS BOOOpa-
’KaeMbIM OTHOILCHUEM MEXIY AEATEIbHOCTBIO (IeHCTBUTEIBHOCTHIO) MpOodeccro-
HaJla U €e CMBICIIOBBIM 00pa3oM. Bo3HuKarolee noie uaeHTUIHOCTeH (01Ha U/IEH-
THYHOCTh MOXKET CTPOUTHCSA Ha oOpasze mpodeccur B OOIIECTBEHHOM CO3HAHMHU,
JpyTras — Ha BOCHPUATHHN ce0sl KaK HOCUTEJIS MPOPEeCCHu, TPEThsl — Ha UCIIONIb3ye-
MBIX CTpaTerusix OOIIEHUSI M B3aUMOJCHCTBHUS) OKa3bIBACTCS CIOXKHO CTPYKTYpH-
POBAHHBIM: B HEM MOKHO BBIJIEIUTh HOPMAaTUBHBIE 3JIEMEHTbI, MOTUBAIL[MOHHO-1I€H-
HOCTHBIE YCTaHOBKH, IIOBEJICHYECKUE TIPOSIBIICHNUS.

Tem He MeHee, PEHOMEHOIOTUYECKUI aHau3 UCXOIUT U3 IEHTPATbHOU POJH
SI3bIKA U A3BIKOBOTO MBIIICHUS IPU OMPEIEICHUN CYIIHOCTH JI000r0 (heHOMEeHa.
B 9TO#i cBA3M MBI MOXEM BBIACTHTH B MPO(PECCHOHATFHOM CO3HAHWU BOOOIIE
U B IpohecCHOHAIbHOM CO3HAHUU TIe/larora B YaCTHOCTH OTpe/IeTICHHbIE CIIOU.

! KoHIenyst moAr0TOBKY MearoruIecKiX KaapoB ISl CHCTEMbI 00pa3oBanus Ha mepuox 10 2030 T,
yIBepkJeHHas pacnopsbkenueM IIpasutenscta Poccuiickoit @enepanun ot 24.06.2022 Ne 1688-p.
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1. ITpodeccnonanpbHOoe MHUPOBO33peHHE (OTBET Ha Bompoc «Jlis dero s17»)
OXBaThIBAET IIEHHOCTH, CMBICIIBI, MOTHBAIIMIO MPO(PECCUOHATEHOTO BBIOODA.

2. Ilpodeccuonanpubie 3HaHUS (OTBET Ha Bompoc «KTto i?7») BKIIOUAOT mpe/-
CTaBJICHHUS O T0JIE JIEATENbHOCTH, JEHCTBYIOIINX B HEM HOpMax, MOPSIIKAX, yCIIo-
BUSAX U OIPAaHUYEHHUSX.

3. IlpodeccuonanpHasi neATENbHOCTh (OTBET Ha Bompoc «YUTo s nenaro?»)
MpeJICTaBIsIeT MpodeccoHaIbHbIE YMEHHUS, HABBIKU U OTIBIT.

4. KoOMMYHUKaTHBHBIH KOMITOHEHT (0TBeT Ha Bompoc «C KeM U Kak s o0ria-
10Ch?7») BKIIIOYAET MPO(PECCHOHATBHYIO KYIbTYypy OOILIEHMS: KOMMYHHKATUBHBIC
HABBIKU M CTPATETUU B3aUMOJICHCTBUS; CIOCOOHOCTH K SMIIATUH, UATIOTY.

5. DMOLMOHAILHO-BOJIEBOM KOMITIOHEHT (OTBET Ha BoNpoc «UTO s 4yBCTBYIO
U KaK OpraHU3yl0 CBOKO JEATEIBHOCTH?») — 3TO 3MOLMOHAIBHBIE MEPEkKUBAHMUS,
CTPEMJIEHUS, CTPaXH, B TOM YHCJIE U «BBITOPAHUEY.

6. PediekcuBHBIN KOMITOHEHT (OTBET Ha Bompoc «UTo u kak s o cebe MoHH-
Maro?») — CTpaTerust U ONbIT MOHUMAHUS CBOMX BO3MO)KHOCTEH U OTpaHUYEHU,
TOTOBHOCTB K CAMOPAa3BUTHIO.

Hecmotps Ha To uto KOHuenuusi moAroToBKM NMeAaroruuecKux Kajapos Ui
cucteMbl oOpa3zoBanus Ha nepuof A0 2030 1. B SIBHOM BHJI€ HE COACPKUT Tpedo-
BaHUH K MpoeCCHOHATBHON MJIEHTUYHOCTH Tejarora, OOJbIIMHCTBO U3 Mepe-
YHCIIEHHBIX aCIIEKTOB B HEH MPUCYTCTBYIOT. Tak, TOBOps 0 mpodeccrHoHaIbHOM
MHPOBO33PEHMH I1€arora, KOHUENIHS UCXOAUT U3 NOHUMAaHUS «POJIM YUUTEIS,
nejarora Kak KiiroueBoi (Gpurypsl ais obecriedeHus: kauecta o01ero oopa3ona-
HUA U JIs OyayIIero pa3BUTHUSL CTPaHbI, pealu3alii IIEHHOCTHO-CMBICIOBOTO
MoX0a K TOJTOTOBKE yuuTesned Oymyrmmx mnokoneHuil Poccuiickoit denepa-
mun»?’. B yncie ee 3aga4: «o0ecnedeHne eMHbIX MOIX0/10B K IPOIecCy BOCIIHUTA-
HUA U pe3yibraraM (OPMUPOBAHUS COIMATBHON OTBETCTBEHHOCTH JUYHOCTH,
I'YMaHUTApPHBIX, JTYXOBHO-HPABCTBEHHBIX M T'Pa)XJAaHCKO-NIAaTPUOTUYECKUX IICH-
HOCTEH Iearoruueckoro 00pa3oBaHus, NpUBJIEUEHUE K 00YUEHMIO 110 M€Jaroru-
YEeCKHUM HaIpaBJICHUSIM HOATOTOBKU CTYJICHTOB U CIICIIUAIMCTOB U3 Pa3HBIX chep,
pacuIMpeHye MOATOTOBKHU IO JOMOJHHUTENbHBIM MEeAarornieckuM KBalu(uka-
LUAM C YYETOM 3allPpOCOB JTUHAMHUYHO MEHSIOUIEHCS CUCTEMBbI 00IEro 1 J0moJ-
HUTEIBLHOTO 00pa30BaHUs JACTEH»’.

Mexnay Tem pazsutue M ctaBuT nepe rnegarorom npodiieMy camoornpeene-
Hus. OKka3biBaeTCsl, OOMBIIMHCTBO TPAAULIMOHHBIX (DYHKIIMI MOXET ObITh Mepea-
Ho MU, B TO BpeMs kak BOCTpeOOBaHHbIE «UETIOBEYECKUE» MOIYCHI (KPUTHUYECKOE
MBIIIJIEHUE U HABBIKK Pa0OTHI ¢ MHPOpMALMEN, SMOLIMOHAJIbHBIN UHTEUIEKT U Ha-
BBIKU TICHUXOJIOTO-TIEArOTHYECKON MOAACPKKU 00ydatomnuxcsi) MOTYT ObITh Aedu-
LUTAPHBIMU JIJI CAMOT0 MeAarora.

2 KoHIlemniuyst MOArOTOBKY IEIArorMIeCcKuX KaIpoB sl CHCTEMbI 00pa3oBanus Ha reproj 1o 2030 T,
yTBeprkaeHHas pacropspkenueM [Ipasurenscta Poccuiickoit @eneparmu ot 24.06.2022 Ne 1688-p. C. 6.
3 Tam xe. C. 7.
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AHaJIOTUYHBIE CIIO)KHOCTU BO3HUKAIOT U B OTHOILIEHUM HPOQECCHOHAIBHBIX
3HAHUI: MOSBIIAETCS HANpPSDKEHHE MEXy NpeIMEeTHOM MOATOTOBKOW Iejarora
1 HaBBIKAMM «I1E€JAarOrM4ecKoro Au3aiHa» [16], «<MHKEeHEepUH TaHHBIX).

CymiecTBeHHO TpaHCcpOpMHUpYeTcs M KOMMYHMKaTHBHas cdepa menarora:
OT HEro TpeOyeTcsl OBJIAZICHUE YMEHMSMH, CBA3aHHBIMU KaK C TPaTULMOHHBIMU
(oOyueHue, BOCIUTAHUE), TAK U COBPEMEHHBIMH BUIaMU J€SIT€IbHOCTH: HACTaBHU-
4YeCTBO, THIOTOPUHI, CO3/IJaHHE 00pa30BaTEIbHBIX COOOIIECTB; HAPTHEPCTBO C POAU-
TeJIIMHU, paboTofareIsiMu, COOOIIeCTBAMH, IICUXOJIOr0-TIEAArOrMYECKOe COIPOBO-
KJIEHUE JieTell ¢ OrpaHUYEeHHBIMH BO3MOXHOCTSAMH 3710poBbs (OB3). Ilpu stom
MOSIBIISIFOTCS «KBa3UCYOBEKTHI) O0IIEHHSI — 4aT-00Thl, IU(POBLIE pelieHus B 00na-
ctu U, takxke TpeOyromye crenuuyeckoil moaroToBKu.

Bonpime HanpspKeHHsT BOHUKAIOT B SMOLIMOHAJIBHO-BOJIEBOM M pe(ieKkcuB-
HOM KOMITOHEHTaX NpoQeCcCHOHaTbHON HISHTUYHOCTH. [loHnManne poiau yuuTens
KaK KII04eBOM (pUrypsl 00pa3oBaHMs TPYAHO COUYETAETCS CO CTaHAApTU3ALMEH T1e-
Jarormyeckoi npodeccuu, BHEAPEHHEM H(PPOBBIX CEPBUCOB, «ILIATHOPMH3AIIN-
ei» 00pa3oBaTeIbHBIX B3AUMOJCHCTBUN. ITO IPUBOIUT K CAMOOTUYKICHUIO TIe/1a-
rora, OUIYUICHHIO YTpPaThl KOHTPOJISL HaJ CBOEW JKHU3HBIO, MPUHYIUTEIBHOTO
BKJIFOUEHHSI B TOHKY 3a MTOKa3aTesIMU.

[IpodunakTuka MmMOgO0OHOTO poma CIEHApPUEB, OOBEAMHSIEMBIX MOHSITHEM
«1po(eCcCUOHAIBHOE BBITOPAHUE) CBSI3aHA C BHEAPEHUEM pe(IIEKCUBHBIX ITPAK-
TUK, HalpaBJICHHBIX Ha MEPEOCMBICICHHE NPO(ECCHOHANIBHON [€ATEIbHOCTH.
3HauMMYI0 poJib B HHPPACTPYKTYpPE 3TOr0 Mpoliecca UIParoT YUUTEIbCKHE OI0TH,
OTIBITHI Y4acTUSI B COBMECTHON pe(IIeKCHM CBOCH J1eATeIbHOCTH, HACTABHUYECTBO
U CYNIepBU3HSL.

Pemenue 3THX 3a1a4 MOXET OBITh CyIIECTBEHHBIM 00pa3oM OOJIErYeHO HcC-
nosnb3oBanuemM MU, onnako paspabortka MIM-cepBucoB ans peanuzanuu peduiek-
CHBHBIX MPAKTUK KaK MHCTPYMEHTA Pa3BUTHS U MOJAEPKKH NMPO(HeCcCHOHATbHOM
UJCHTUYHOCTH NEJarOr0B UMEET CBOU OIPAaHUYEHUS U PUCKU: AITUYECKYIO HEoIpe-
neneHHocTh no3unuu MU, ¢gopmanbHOoe 3amerieHne 4enoBedeckoil pedrexcun
«un(ppoBOil KOPPEKTHOCTHIO», yTPATy ayTCHTUYHOCTH.

BosBpamasice k pa3paboTke MporpaMMbl UCCIIEIOBaHUN B 00acTu nu(poBOit
poeCCHOHAIBHOW HWJCHTUYHOCTH TEAaroroB, OTMETUM, YTO OHA peayn3yercs
B KOHTeKcTe oOmielt Tpanchopmamuu HOkHOTO (enepanbHOr0 YHHUBEPCUTETA
(FODY) kak HHHOBAIIMOHHOM HAYYHO-00pa30BaTeIbHON crcTeMbl*. B oTyeTax pek-
Topa FODVY BbIJI€IEHbI CIEAYIOIUE MOMEHTHI.

1. IIpoGnemHbIil KOHTEKCT: M(poBas TpaHCPOpMAIUS KaK BBI3OB U PECYpC
st hopMHUpOBaHUS MPodhecCuoHaTbHON HICHTUYHOCTH.

CoBpemennas mnpodeccroHambHass WACHTHYHOCTh Iefarora (OpMHPYETCs
B ycnoBusax mudpoBoil Tpancdopmarmu obpazoBaTenbHON cpeabl. HeoOxomnma
pediexcust Toro, Kak BHeApsiemble uppoBsie TexHomoruu (Enunbtii mudposoii ne-
KaHart, aeKTpoHHas udpoas moxmuch (DLUIT), cucreMsl ynpaBieHus Ha OCHOBE

4 Otuetsl pekropa FO®Y UK. Illepuenko 3a 2019-2024 rr. URL: https://sfedu.ru/www/stat_pag-
es22.show?p=UNI/N11901/P (nara obpamenus: 15.08.2025).
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naHHbIX, 1) MEHSIOT He TOJIBKO MPOLECChl B OPraHU3ally, HO U CAMOOCO3HAHHE
nejarora Kak CyObeKTa, CTaHOBSICh «TE€HEPaTOPOM» HOBBIX MPO(eCcCHOHATBHBIX
posieil.

KittoueBbie BBI30BBI IPOTPAMMBI:

— JIBOMCTBEHHOCTbH U(POBOM HIEHTUYHOCTH — IIEIaror OJTHOBPEMEHHO SIBIISI-
eTCs «KyduTeraemM» U «Iu(pPOBBIM HACTABHUKOMY,

— 2pOo3usl TPAAUIIMOHHBIX UICHTHYHOCTEH MO/ BIUSHUEM aBToMaTu3anuu, U1
U OHJIaH-00yuYeHMS;

— HEO0OXOAMMOCTh TOCTOSHHOTO MOBBIIIEHUS KBaTU(pHUKaIUUd B IHU(POBOI
chepe (Hudpossie kommeTeHIIMU B MPOQPECCHOHATHLHON MEIaroruyecKoi
NesITeIbHOCTH, VICKYyCCTBEHHBIM HHTEIUIEKT B 00pa30BaHHM);

— HOBBIE ()OPMBI B3aUMOICHCTBHS Ha IIU(PPOBBIX IIATHOPMAX.

2. TeopeTnueckrue OCHOBAHUS IPOTPaMMBbI — IIU(POBaAst UASHTUUYHOCTD B MEX-

JTUCIUTUIMHAPHOM MIPOCTPAHCTBE, B YACIIE KOTOPBIX:

— nu¢poBasi  KyIBTYPHO-HCTOPHYECKAsh TCHXOJIOTHS: aJanTalus HIaeH
JI.C. Brirorckoro, A.H. Jleonrtesa, JI.b. DnpkonuHa k nudpoBoit cpeze, pas-
paboTKa NoHATUS «1H(poBasi 30Ha ONIMKANILEro pa3BUTHSD;

— ncuxoniorust mudpoBoit aesteabHocTH (M. DHrecTpém): pacmmpeHnue Mo-
JeTU JeSITeTbHOCTH 32 cdeT IMU(pOoBBIX MHCTpyMeHTOB U MM Kak HOBBIX
3JIEMEHTOB;

— 1u(dpPOBOI KOHCTPYKTUBU3M: (DopMHUpOBaHKE MUPPOBON UICHTUYHOCTH Ye-
pe3 B3aumojieicTBHE C ITM(POBBIMHU CpelaMH, TuIaThopMamMu, COOOIIeCTBa-
MU (HarpuMmep, CTyJIeHYECKUE MeIna, BOJJOHTEPCKUE OHIANMH-TIPOEKTHI);

— 1udpoBeie Heyaaun (cOoi mIaThopMbl, HETAaTUBHBIA OT3BIB B COIICETSAX) —
KITFOYEBBIE TOUKHU TpaHC(HOPMALUU UICHTUIHOCTH;

— TyMaHHMCTHYecKas nudpoBast MCUXOJOTHUS: YCUICHHE 3HAYMMOCTHU ayTeH-
TUYHOCTH I1€/1arora B MPOTUBOBEC «IIM(PPOBOIT MacKey.

Llenb mporpaMmel — pazpaboTka MoaeIH HUPPoBoi npodeccunoHaaIbHON HeH-
TUYHOCTH I1€/1arora, CiocoOHOM 06ecrednTh yCTOWIMBOCTD, aJalTUBHOCTH M TBOP-
YEeCKYI0 CaMOpeaIn3alfio B YCIOBUIX LU(PPOBOI TpaHCHOopMaui 0Opa3oBaHusl.

3aiauu mporpaMMsl:

— pa3paboTka MEXIUCIUIUTMHAPHON KOHIENUHU IU(PPOBOI podeccroHab-

HOM MIEHTUYHOCTH IIearora;

— JIMarHOCTHKAa W MOJETHPOBAHUE TPOLECCOB (OpMHUPOBaHUS HH(PPOBOI
UJICHTUYHOCTH;

— co3/aHue MU(PPOBOTO JAUATHOCTHUECKOTO W COMPOBOJUTEIHHOTO HHCTPY-
MEHTapus;

— pa3paboTka nu(poBbIX 00pa30BATEIBHBIX MPAKTUK U TEXHOJIOTHIA;

— 000CHOBaHUE IOJIUTUKU IHU(PPOBOI HACHTUIHOCTH» B 00pa30BAHUY.

3. UccnenoBatenbckas u pecypcHas 0asza: nupoas sKocucTeMa Kak OCHOBA
uccienoBanus. ba3oBbIM yCcioBUEM peaan3aluy NporpaMmMbl OKa3bIBaeTCs UPPO-
Bas HKOCHCTEMA By3a, MHTETPUPYIOIIAsl CIEAYIOUIIEe KOMITOHEHTBI:

— OIBITHO-3KCTIEPUMEHTANIbHBIE MJIOMIAKH, B YHCIIE KOTOPBIX AKaJeMus MCU-

xonoruu u meaaroruku FO®DY, mpodunabHble MCUX0I0TO-MEeIarornyeckue
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KJIaCChl, YHUBEPCUTETCKHE HadaJIbHbIE KJIACChl, — JabopaTtopuu (popmMupoBa-
HUS IU(POBOI UICHTUIHOCTH;

— ceTeBble 00pa3oBaTeNIbHBIE MPOrPaMMBbl — CpeJibl ATl U3yUeHHsl TpaHchop-
MalU UJIEHTUYHOCTHU B IIU(PPOBOM B3aUMOCHCTBUH;

— MEXIUCIUIUTMHAPHBIE KOMaH bl Pa3padOTYNKOB MHHOBALMOHHBIX 00pa3o-
BaTeNbHBIX MPOAYKTOB (Tienaroru, rncuxonoru, UT-cnenuamucTsl, cremua-
muctsl o U, counonorn);

— nudpoBasi WHGPACTPYKTypa, BKIFOUAIONIAS €IWHBIN IUPPOBOM JEKaHAT,
yIOpaBjeHHEe Ha OCHOBE JaHHBIX, MHTETPHUPOBAHHBIC YUYETHHIE CHCTEMBI
(Docsvision, 1C, LHudposoii penozutopuii KODY);

— nporpammsl 10, B Tom uncie Lludpossie koMIeTeHINN B MpodeccHo-
HaJbHOM neparornyeckoit aestenbHOCTH (2020 1), MIcKycCTBEHHBIN WHTEI-
JIeKT B oOpa3oBanuu U Hayke (2024 1.) u 1p.;

— (ona nenesoro kanurana (PLK) — MexaHu3M noaaep KK MHUIIMATHB, CBS-
3aHHBIX ¢ IU(PPOBOI UIEHTUYHOCTHIO;

— MPOTpaMMHO-IIETICBOE YIIpaBICHHE — BKIIOUEHHE MoKaszarened mudpoBoit
UJCHTUYHOCTH B CTpaTernYecKue JOKYMEHTBI, B YACTHOCTH S,IpO 00pazoBa-
TesbHOU nporpammbl FODY, 2024 1.

3akmouenue. [Iporpamma uccnenoBanuii mpoQeccuOHATBFHON HIASHTUIHOCTH
nejarora, JOMOJHEHHas IM(PPOBBIM HM3MEPEHHEM, OTBEYAET BBI30BAM BPEMEHU
Y OIIMpaETCs Ha peanbHyo NpakTuky pa3putusg FODY B 2019-2024 rr. Ona no3Bo-
JSIeT HE TOJILKO KOHCTaTHPOBAaTh U3MEHEHUs, HO ()OPMHUPOBATh YCTOWYHBYIO, THO-
KyI0 U TBOPYECKYIO IIM(POBYIO HAECHTUYHOCTD Tegarora, CriocoOHoro ObITh areH-
TOM M3MEHEHUH B IU(PpoBOI 00pazoBaTeIbHOM cpeie.

B Teuenne Ommxaiimux mstu set (2026-2030) oxxuaaroTes Takue pe3yabTaThl,
KaK pa3paboTKa KOHIEMIHUU U MIaTGopMbl JUATHOCTUKHU IuppoBoi mpodeccuo-
HaJbHOW WAEHTUYHOCTHU Teaarora, LU(poBble pediaeKkcuBHBIE JTabopaTOpuu
B OOV u maprHepckux mkonax, GopMHUpOBaHNE CTAaHAAPTOB HU(POBOI UACHTHY-
HOCTH mienarora, BHeapenue WMHU-accuctenta ans compoBOKAeHHs Mpodeccuo-
HaJbHOIO POCTA Iejarora.

[Tpu ycnoBun macmTaOupoBaHHs MPOrpaMMa MOXKET CTaTh KOMIIOHEHTOM Ha-
[IMOHAJILHBIX IPOEKTOB B chepe MOJIOAE)KHON MOTUTUKH U U(DPOBON IKOHOMHUKH.
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AnHoranms. [locmanoexka npobnemvi. Biusaue uckycctBeHHoro uHTewiekTa (M) Ha
MOJIOJICKDb B 00pa30BaTeIbHOM IIPOIiecce KaK MOJIOKUTEIBHOE, TaK U OTpUIaTebHoe. OCHOBHAS
npobnema — onpejeneHue eHOMEHa «KyJIbTypa UCIONIb30BAHUS HCKYCCTBEHHOTO HHTEIICKTA
MOJIOZICXKBIO» KaK CHCTEMHOTO JIMYHOCTHOTO 00pa30BaHMs, BBIIBICHHE €T0 (DYHKITHIA, 00eCcIedn-
BAIOIIMX MPOTHBOCTOSIHUE PHCKaM HCIIOIB30BaHMS HelpoceTel B 0Opa3zoBaHuu. Memoodonocus.
Benymue MeTob! HCCIEA0BAHMS — KPUTUUECKUM aHANIN3 HAyYHO-MIEJarorHuecKUX UCTOUHHUKOB,
CHCTeMaTH3alus, KIacCU(PHKALUS, Opoc. AHAIN3 MTOAXOIOB HCCIenoBareiell K mpobiemam
CBSI3H KYJIBTYPBI IPUMCHEHHS IHU(POBBIX TEXHOJIOTHH M KyJIBTYPbI UEIIOBEKA ITO3BOJIMII paccMa-
TPUBATh KyJbTypy HcHonb30BaHus M Monofexkbio uepe3 KOMMYHUKAaTUBHYIO JEATEIbHOCTD,
TBOPYECKYIO AaKTHBHOCTb M TBOPUECKOE CaMOPa3BUTHUE JIMYHOCTH. Pe3yromamul. Bnepble
oTIpeziesicH (PeHOMEH «KYJIBTypa HCIIONB30BAHHS MCKYCCTBEHHOTO MHTEIIIICKTA MOJIOACKBION;
OCYIIECTBJIECHO BbIAEICHUE CTPYKTYpPbl U OIMCAHUE COAEPIKAHMS KOMIIOHEHTOB H3y4aeMOIO
(heHOMEHA, €ro COIMOKYIBTYPHBIX (QYHKIMHA B U(POBOM 00IIecTBE, 00CCICUNBAIOIINX MTPO-
THUBOCTOSTHHE PUCKaM HCTIoab30BaHus M B 00pa3oBaHNN; BBISIBICHBI KPUTCPHH H [TOKA3ATCIH
KyJbTYypbl ucnonb3oBaHust M Monomexbio Ui ee OLeHKU. 3axniouenue. BBeneHre HOBOTO
MOHATHS 00CCIICUYNBACT PACIIMPCHUE HAyUHBIX TPEICTABICHUH 00 00pa30BaTeFHON CYITHO-
ctr 00yuenus ¢ momornsio M. Kpurepnn u nokasarenu KyiasTypsl Henonb3oBanus MU oTkpsI-
BAlOT BO3MOXKHOCTHU ISl €€ JAUArHOCTHKH, pa3pabOTKU HOBBIX MENArOTMUECKUX TEXHOJIOTHIH
1 OLIEHKU PUCKOB.
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Abstract. Problem statement. The impact of artificial intelligence (Al) on young people in
the educational process is both positive and negative. The main problem is to define the phe-
nomenon of “the culture of artificial intelligence using among young people” as integrative
personal education and identifying its functions that counteract the risks of using neural net-
works in education. Methodology. The leading research methods were critical analysis of scien-
tific and pedagogical sources, systematisation, classification, and the survey method. An analy-
sis of researchers’ approaches to the problems of the connection between the culture of using
digital tools and human culture made it possible to consider the culture of young people’s use
of Al through communicative activity, human creative activity, and creative self-development
of the individual. Results. The phenomenon of ‘the culture of artificial intelligence among
young people’ has been defined for the first time; the structure and content of the components
of the phenomenon under study have been identified, as well as its socio-cultural functions in
the digital society, which counteract the risks of using Al in education; criteria and indicators of
the culture of AT among young people have been identified for its assessment. Conclusion. The
introduction of a new concept expands scientific understanding of the educational essence of
learning with the use of Al. The criteria and indicators of Al culture open up opportunities for
its diagnosis, the development of new pedagogical technologies, and risks assessment.

TEXHOJIOTUNM MCKYCCTBEHHOTI'O MIHTEJUIEKTA B OBPA3SOBAHVMN 401


https://orcid.org/0000-0002-1179-3910
https://orcid.org/0000-0002-1179-3910

Makotrova G.V., Faizullin R.V. RUDN Journal of Informatization in Education. 2025;22(4):400-416

Keywords: anthropological approach, sociocultural functions, education, diagnosis, cul-
tural approach, young person’s personality

Authors’ contribution. Galina V. Makotrova — supervision of the empirical study, con-
ceptualisation, methodology, manuscript drafting and editing. Rinat V. Faizullin — research
supervision, conceptualisation, critical analysis of the draft manuscript, manuscript design. All
authors have read and approved the final version of the manuscript.

Conflict of interest. The authors declare that there is no conflict of interest.

Founding. The research was carried out within the framework of the state assignment of
the Russian Academy of National Economy and Public Administration.

Article history: received 10 May 2025; revised 22 June 2025; accepted 7 July 2025.

For citation: Makotrova GV, Faizullin RV. The culture of using artificial intelligence by
young people as a factor in countering the risks of neural network applications in education.
RUDN Journal of Informatization in Education. 2025;22(4):400-416. (In Russ.) http://
doi.org/10.22363/2312-8631-2025-22-4-400-416

ITocTranoBka mnpoOiaembl. VICKyCCTBEHHBIN WHTEIJIEKT, TPAJUIMOHHO pac-
CMaTpPUBAEMbIi KaK COBOKYITHOCTh TEXHOJIOTUYECKUX CUCTEM, 001a1al0IUX HEKO-
TOPBIMHA CBOWCTBAMM YEJIOBEUYECKOIO MHTEJUIEKTA, MOJIYy4YaeT MOIIHOE pa3BUTHE.
MU Bnusier HAa MOJNOAEXKb KAK MOJOXKUTEIbHO, TAK W OTPULATEIIBHO, OXBAaThIBAs
paznuuHble cepbl: 00pazoBaHuE, ICUXUUECKOE 310POBbE, TBOPUECTBO U COIHAIIb-
HOE B3aUMOJICHCTBHUE.

AHaJli3 HayYHbIX UICTOYHUKOB MTOKA3aJl, UTO CPEIM HEraTUBHBIX MOCIEACTBUI
BHepenus M B cuctemy oOydeHHsl yueHbIe BBIICISIIOT CIeAYOMmne (PaKThl: MOIy-
YeHHEe KOHTEHTA, COJIEprKallero Ae3MH(pOpMaIiio, KOTOpas MOKET B JaJbHEHIIeM
pacnpocTpassThes [1]; HeraTuBHOE BIMSHUE HA NCUXMYECKOE 30POBBE, IIPOSIB-
nsitonieecss B KubepOyJuIMHre (MCIOoIb30BaHUe AUTI(EHKOB Ul TpaBlId WM IIpe-
cienoBanus) [2], MOSBICHUE 3aBUCUMOCTH, OJJMHOYECTBA U U3OJISIIIUU, POCT Tpe-
BOXKHOCTH [3]; CHHKEHUE KPEaTUBHOCTH M YBEPEHHOCTH B ce0e n3-3a ObICTPOTHI,
¢ xotopoir UM MoxeT co3naBarh KOHTEHT [4]; mOTepsi KpUTUUHOCTH IIPU OLIEHKE
pe3yabTaTOB CO3JAHHBIX MPOAYKTOB [5]; CHM)KEHUE pOJIM MHTYULUU M 3MOIMO-
HaJbHOU MTyOMHBI B TBOPYECKUX IIPOLECCAX 3a CUET CTaHIaPTHBIX AJITOPUTMOB [6];
CHID)KEHUE HAIIPaBJIEHHOCTH HAa Pa3BUTHE COOCTBEHHBIX TBOPYECKHUX HABBIKOB U3-
3a 4acTOTHI UCIIONIb30BaHuUs ynpoueHHbIXx N-3ananuii, OCTpOEHHBIX HAa aBTOMa-
TU3UPOBAHHBIX PEIICHUSX [7]; CHIDKEHHUE aKaJIeMHUYE€CKONW Y€CTHOCTH, Tak kak M
MO’KHO MCIIOJIb30BaTh JJIsl CIIUCHIBAHUS ITPH BBITIOJIHEHUHU 3a7jaHui [8]; HapylIeHus
KOH(HIEHIIMATbHOCTH, TOCKONIbKY cuctembl MW coOuparot u 00pabareiBaroT JaH-
Hble 00yuaroluxcs (Harpumep, Ipy paclo3HaBaHUU JIML JJI ONpeAeNIeHUs] SMO-
[IMOHAJILHOTO OJIaromnoiy4usi TeX, KTO Y4HUTCs), KOTOpble MOTYT OBITh HCIOJIB30-
BaHbl HE MO HA3HAYCHMIO, €CJIW HE 3alIUIICHBI TOJDKHBIM oOpazoMm [9]. Cpenm
npo6iieM, cBsi3aHHBIX ¢ BHeApeHueM MU B oOpa3oBaTenbHbIi mpolece, uceaenoBa-
TEIHU BBIICISIIOT HE TOJBKO BOIPOCHI aKaJeMHUYECKONW YECTHOCTH M KOH(uIeH-
UATBHOCTU JAHHBIX, HO U MpoOieMy HHU(POBOro HEPABEHCTBA, 00YCIOBICHHYIO
HU3KOH IM(POBOI rPaMOTHOCTBIO MIPETOiaBaTeNiell v CI0KHOCTBIO BBIOOpA MOIX0-
X UHCTpyMeHToB [10].
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AKTyanpHOCTB 00CYkIeHHs prckoB BiusiHUs M Ha Momonexp u mouck ¢ak-
TOPOB, UX CHIXKAOIIUX, OTBEYAET PSALY JOKYMEHTOB, B KOTOPBIX OTPa’K€HA HAIPaB-
JIEHHOCTb Ha aKTUBHOE ucnoib3oBanue MU B paznuuubix cepax )KM3HU YeTOBEKA.
Taxk, cormacHo Yka3y Ilpe3unenta Poccutickoit @eneparuu ot 10.10.2019 Ne 490
«O pa3BUTHHU UCKYCCTBEHHOTO HHTEIUIeKTa B Poccuiickoit denepannny» UCIOIb30-
BaHHE TEXHOJIOTHI HCKYCCTBEHHOTO MHTEJIEKTa MPeroaraeT pocT 6J1arococTos-
HUS ¥ KayecTBa JKU3HM HACEIeHHs, oOecreueHrne HallMOHAIbHOW 0e30MacHOCTH
Y TIPaBOMOPSIKA, TOCTHKEHUE YCTOWYNBOM KOHKYPEHTOCIIOCOOHOCTH POCCHICKOM
SKOHOMHUKHU. DTH MO3UIUU U OompenesstoT HalnoHanbHyIO0 CTpaTeruio pa3BUTHS
MCKYCCTBEHHOTO HHTeIUIeKkTa Ha iepuof 10 2030 r., ¢penepanbhblil mpoekt «ckyc-
CTBEHHBIN MHTEIIEKT». [10 ToKyMeHTaM B ONMMKAWIINI IEpUO B CTPAHE JTOJIKHO
MPOU30UTH YCKOpeHHOE pa3Butue MU, npoBeneHne HayuyHbIX UCCIEHOBAHUM, 10~
BBIIIICHUE JIOCTYITHOCTH WH()OPMAIIMU U BBIUUCIUTEILHBIX PECYPCOB TSI TIOIB30-
BaTeJIeH, COBEPIICHCTBOBAHNE CHCTEMBI TIOATOTOBKH KaJIpOB B 3TOM oOmacTu'.

Brinenennsie B nokymentax FOHECKO xoMmneTeHIMM CTyIEHTOB U 11€/1aroros
B OTHOIIEHUH Hctonib3oBanusi MU, rocynapcTBeHHast HaIIpaBlIEHHOCTh HA aKTUBHOE
pa3Butue u npuMenenne MU B paznuunbIx cdepax, pe3ynbTrarhl OIpoca CTyIeHTOB
Y TIEIaroroB IIKOJIbI, HAJTUYHE CBA3EH MEXIY T0OpOKEIaTeIbHOCTHIO MOJIOJOTO
YEJI0BEKa, €ro BO3pacToOM U 00Jiee TTO3UTUBHBIM OTHOIIEHHEM K TexHosorusm M
[11], mOHUMaHHE TOTO, YTO MOJIOABIC JIOAU BCE YaIle IIUTEIHHO BOBIEKAIOTCS
B pasznuuHbie chepbl npumenenus MU u kak cieacTBre MOTYT MOABEPTaThCs pH-
CKaM €ro MCIOJIb30BaHUs, OPUEHTUPYIOT HaC Ha HEOOXOJUMOCTbh OCMBICIICHUS HE
TOJIBKO JEATEIbHOCTHBIX COCTaBIAIONIMX B3aumoneicTBus ¢ MM, Ho u npencras-
nenue (heHoMeHa KyJabTypbl ucnoiab3oBanus MM kak ¢akropa mpoTUBOCTOSHUS PU-
CKaM IpUMEHEeHus HeipoceTeil B 00pa3oBaHuu.

N3BecTHO, YTO yCIENTHOCTh OCYIIECTBIEHHON YEJIOBEKOM JIEATEIIbHOCTH OITpe-
JIeNIeTCs HE TOJBKO €r0 KOTHUTUBHBIMH CIIOCOOHOCTSIMH, HO U PSAJIOM APYTUX BHY-
TPEHHMX YCJIOBHIA, TECHO CBSI3aHA C BIUSHUEM BHEIIHUX YCIIOBUH, TOATOMY 00beM
MOHSTHSI «KYJIBTypa YEIOBEKa» IIMpe, UeM «CIMOCOOHOCTh uenoBeka». Mcxoas u3
3TOTO KyJbTypa ucnoiab3oBanus MU mononexpio paccmarpuBaeTcst Kak TO, 4TO MO-
KET MPOSIBUTHCS B KAYECTBE OCHOBBI ISl MHUIIMAIIUU OINPEACIIEHHOTO TTOBEICHUS
B CHJIy HaJIM4Ms B €€ CTPYKTYpE AUCIIO3UIIMOHHON YacTH, BKIFOUAIOIIEH MPOIECChl
CMBICTIO- U 1IeTIe00pa30BaHUs, YTO CBUACTEILCTBYET O TOM, YTO O0BEM TMOHSATHUS
«KYJBTypa Hcrosib3oBanus VM MoIoapIM 4eTOBEKOMY IIUPE, YeM «CTIOCOOHOCTH
JINYHOCTH UCTIONIb30BaTh M.

B uccnenoBanusix mokaszaHo, 4To ucnoiab3oBanue MW He mpocTo mo3BOJIAET
PEIINTh OCTABIICHHBIC YEIIOBEKOM MPOOJIEMBI, HO BEJIET K CO3JJaHUIO HOBOU pealib-
HOCTH, 00ECIIEUNBAET MEPECTPONKY KYJIBTYypbl JUYHOCTH, HAPOJa, MPEAOCTABIISIET
Oe3rpaHrYHbIE KOMMYHUKATUBHBIE BO3MOXXHOCTH B YCIIOBUSIX CETEBOW KOMMY-
Hukauuu [12; 13]. TlosTomy oOparieHue aBTOPOB K OCMBICIEHHIO HOBOTO (yH-
JTAMEHTAJILHOTO TOHATHS, (PEHOMEHA «KYJIBTypa MCIOIB30BAHUS HUCKYCCTBEHHOTO

! HanmoHanmbHasi CTpaTerys pa3BUTUsI HCKYCCTBEHHOTO MHTEIUIeKTa Ha nepuoa jo 2030 r., yTBep-
xeHas Ykazom [pesunenta PO ot 10.10.2019 Ne 490 // Cucrema I'apant. URL: https://base.garant.
ru/72838946/#block 1000 (nara oopamenus: 01.06.2025).

TEXHOJIOTUNM MCKYCCTBEHHOTI'O MIHTEJUIEKTA B OBPA3SOBAHVMN 403


https://base.garant.ru/72838946/#block_1000
https://base.garant.ru/72838946/#block_1000

Makotrova G.V., Faizullin R.V. RUDN Journal of Informatization in Education. 2025;22(4):400-416

MHTEJJIEKTAa MOJIOJICKBIO», OTPa)KaeT MOCJEIHUE TEHJEHIMU pa3BUTUS 00pazo-
BaHUs U OOIIECTBA.

Llenb uccrnenoBanus — ONpeAennTh (HEHOMEH «KyJIbTypa HCIOIb30BAHUS HC-
KyCCTBEHHOI'O MHTEJJIEKTa MOJIOZIEKbIO» KaK CUCTEMHOE JINYHOCTHOE 00pa3oBa-
HUE, BBISBUTH €ro (QyHKIUHU, 00eCIeYnBaONINe MPOTUBOCTOSHUE PUCKAM HCIIONb-
30BaHUs HelpoceTell B 00pa3oBaHUU.

Metogonorusi. B kauecTBe BeaylIEro MCIOJIb30BAICS KYIbTYPOJIOTHYECKHM
MOAXO/I, MO3BOJIOIINI YTBEPKIATh TO, UTO KYyJIbType ucnonb3oBanus MW moio-
JeKBIO TIPUCYIIH TPU3HAKH, XapaKTepU3YIOIe OOy U IU(POBYIO KYIBTYPY.
AHanu3upys TOAXO/bI UCCIIEAOBATENCH K MPOOIeMaM CBS3H KyJIbTYpbl UCIOIH30Ba-
HUS IU(POBBIX TEXHOJIOTUH U KYIBTYPbI YEJIOBEKA, Mbl BBIICIUIN TPHU MOJIOKESHUS.

1. ITpobnema KylnbTypbl HCIIONIB30BaHUS IUGPOBBIX TEXHOJIOTUI — 3TO MpoodIie-
Ma B3aUMOJICUCTBHS JIFOZIEH HA OCHOBE ITU(POBBIX TEXHOJIOTUH, TIPH KOTOPOM TIPO-
HCXOJUT UX CBOoeoOpaszHoe passutue [14; 15].

2. lludposas KynapTypa 4elOBEKa UMEET TBOPUECKYIO MPUPOAY, OOYCIOBICH-
HYIO BlIaJieHueM [U(PPOBBIMU TEXHOJIOTUSIMH B TBOPUYECKOU AesiTenbHOCTH [16].

3. Ludposas KynbTypa OTpa)kaeT JIMYHOCTHYIO MPUPOAY UeJIOBEKa, TaK Kak
OHa 00ECITeYNBAET €r0 TBOPUYECKOE CAMOPA3BUTHE U caMOBBIpaxkeHue [17].

OTH TPU NOJIOKEHUS TTO3BOJIMIIA pacCMaTpUBaTh UCCIEAyeMbI (peHOMEH uepes
KOMMYHHUKATUBHYIO JESTEIbHOCTh, TBOPUECKYIO aKTUBHOCTh U TBOPYECKOE CaMo-
pa3BUTHUE JIMUYHOCTH.

Onupasick Ha CUCTEMHBIN U KyJIBTYPOJIOTHUECKUI MTOAXObI IPU OCYIIECTBIIE-
HUM aHaiau3a Guaocodckoil, ICUXOI0rHueCcKoi, COLMOIOTUYECKON U Telaroruye-
CKOM JIUTEPATYPbl, Mbl BBIICIWIN CIEAYIONINE TEOPETHUKO-METOI0JIOTMUECKUE TI0-
CBUIKA paccMOTpeHHsl ()EHOMEHa «KyJIbTypa HCIIOJIIb30BaHUS HCKYCCTBEHHOTO
WHTEJUIEKTA MOJIOJIEKBIO»:

— KynbTypa ucnosb3oBanus MW mMonoabiM yenoBekoM U HU(poBas KylbTypa

JIMYHOCTHU COOTHOCATCA KaK YacTh U LIEJI0€, OTAENIbHOE U 0011ee;

— KynbTypa ucnosnb3oBanusd MM mMoiaoabpIM 4eIoBEKOM IpEACTaBiIseT coOoi
9acTh HU(GPOBOHN KYJIBTYPBI JIMYHOCTH, TIOOTOMY €€ HCCIIEAOBAHUE JTOIKHO
OmUpaTbcs Ha JaHHBIE KyIbTYPOJIIOTHH, PACKPHIBAIOLICH OOIIYIO CTPYKTYPY,
MeXaHU3M (PyHKIIMOHUPOBAHUS KYJIBTYPbI;

— KyJbTypa ucnoiib3oBanus I MomonbiM 4e1oBEKOM — 3TO CUCTEMHOE TIOHSI-
THE, BKIIOYAIOIIEE Psifi KOMIIOHEHTOB, UMEIOIINX COOCTBEHHYIO CTPYKTYPY;
OHO M30MpaTENIbHO BKIIOYEHO B 00pa30BaTelIbHYIO IPAKTUKY U MPodeccro-
HAJBHYIO JESTeNbHOCTh, 001a1aeT UHTErPaTUBHBIM CBOMCTBOM 1I€JIOTO, HE
CBOJMMOTO K CBOMCTBAM OTJCIbHBIX YaCTCH;

— KyJbTypa ucnoib3oBanus MM MomoapiM 4eoBeKoM, Kak v KyJIbTypa JIMYHO-
cTH, popMupyeTcs, pa3BUBACTCS, PEATU3YETCSl B KOHKPETHOM JI€SITEIbHOCTH
KaXX0T0, TPEXKIe BCEro B 0Opa3oBaTeNbHOW M MPOdeCcCHOHAIBHON aes-
TEIBbHOCTH;

— Ppa3BUTHE KyJIbTYpbl CTIOIb30BaHMs M MOnoabIM YeioBeKOM 00YCIIOBICHO
WHIWBUIyaTbHO-TBOPUYECKUMHU, TMCUXO(PUZUOIOTHICCKUMH, BO3PACTHBIMHU
0COOEHHOCTSIMH, €r0 CIOKHMBIIUMCS COIMAJIbHO-00pa30BATEILHBIM W/WIIN
COLIMATLHO-TIPO(ECCHOHATBHBIM OIBITOM.
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Hcxonst u3 Toro, 4to TUYHOCTH NMPpHU ucnoiab3oBanuu MU B xone oOpazoBanmst
win npodeccHoHanbHON eATeTbHOCTH HE TOJIBKO OBICTpEe OCBAMBAET IIEHHOCTH
KYJBTYpBI, HO U CO3JIaeT, U 00O0raIiaeT MaTepuaJbHyl0 U JyXOBHYIO ACHCTBUTEIb-
HOCTb C IOMOILbIO YMEHUI U HaBBIKOB MM, cunTaeM Ba)KHBIM B CO31aBa€MOM HaMH
OTpe/IeNICHUH BBLACTUTH KyNIbTYypy ucnonb3oBanus MU kak cocmosnue, ounamuue-
CKUUl npoyecc u pe3yibmamn.

Jnst bopMynupoBaHus MOHSATHUS, PACCMOTPEHHUS €r0 CTPYKTYPHBIX U (PyHKIIHO-
HaJIbHBIX KOMIIOHEHTOB, ONPEEICHUsI KPUTEPUEB U ToKa3aTeneil (Mpu3HaKoB-xa-
PaKTEPUCTHK) MBI BBIICIIUIN 0a30BbIC TEOPETHUCCKHUE XapPAKTEPUCTHKH ITU(DPOBOM
KYJIBTYpPbI TUYHOCTH U COOTHECITU UX C MPOSIBICHUSIMU KYIbTYPbl HCTIOJIb30BAHUS
NMW. PaccmarpuBast udpoByI0 KyJAbTYPY JJMYHOCTH, OOpPATUIN BHUMAHUE HA BhIJIE-
JIEHUE CIIEAYIONINX XapAKTEPUCTUK: OTBETCTBEHHOCTb NEpel APYTUMH JTHOIbMH
1 00LIECTBOM B MPOCTPAHCTBE PeaIbHOM )KM3HU Ha OCHOBE TOHUMAaHUS WILTIO30P-
HocTH nudposoro mupa [18], mposBiIeHH Pa3BUTOTO KPUTHUECKOTO MBIIIJICHHS,
MHTEPIPETAIIMOHHON aKTUBHOCTH, CIHOCOOHOCTH K HPABCTBEHHO-3THYECKOI,
CMBICTIOBOH M COZIEPIKATENBHOM OlleHKe HHPOPMAIIMOHHOTO coodtmenus [19]; yme-
HUSl OCYIIECTBIISATh MOUCK HY>KHOM MH(GOpMAIUU U ee MPUMEHEHHE; COOMI0ICHIE
ATHUYECKUX U MPABOBBIX HOPM IPH JIOCTYIE U UCTIOIH30BAHUH WH(OpMAIIUHU; Ha-
MIPaBJIEHHOCTH JTUYHOCTH Ha OOIIEHHE U COTPYAHUYECTBO C MOMOIIbIO HU(POBBIX
texHosoruii [20].

B meromnuecknx pexomenmanusax Opranuzanuu OObenuHEHHBIX Haruii mo
BoOIpocam oOpa3oBanusi, Hayku U KynbTypsl (FOHECKO) s nenaroros” u cTyaeH-
TOB® BBIJICJICH LIENIbINA PsiJI KOMIIETCHIIHIA, OTPAKAIOIIUX KYJIBTYPY HCIIOIB30BaAHHS
WU nuyHOCTHIO, 00€CTIeUnBAOIIYI0 6€30MaCHOE U OCMBICIICHHOE B3aUMOJICHCTBHE
c HelpoceTssMu B cucTemMe oOpaszoBanus. Ocob0 3HAYMMBIMU B Marepuajiax
FOHECKO, npencrapisitoiux pyKOBOJCTBA ISl IOATOTOBKHU CTYIEHTOB K UCTIONb-
30BaHMi0 MU, ABIAOTCS aKUIEHTHI HAa 3HAHMUSX O NMPEUMYIIECTBAX M PUCKAX MC-
nonk3oBanus MM, mornMannu Bo3MoxkHOCTel TexHonoruii MW ans norpedHoCTE#
YeJI0BEeKa U YCTOMYMBOTO PAa3BUTHS OKPYKAIOIIEH Cpelbl U SKOCUCTEM; 3STHUECKUX
Y COIMAbHBIX KOMIIOHEHTAX npuMeHeHuss N ; TeXHOIOTMUeCKUX COCTaBIISIOINX
ucnonb3oBanus NU; ymenusax npoektupoBarh cuctembl MU, BrItOUaronme Kom-
TJICKCHBIE WHKCHEPHBIC HABBIKY B OTHOIIIEHUH TTOCTPOCHUS apXUTEKTYpbl, 00yue-
HUs, TecTupoBaHus u onTumuzanuu MM B pamkax pemenus npoomembl. Cyiie-
ctBytouue pykosozactsa FOHECKO naist moaroToBKM y4MTENS K UCIIOJIB30BaHUIO
NU B 06yuenun, pazpadorka KOHECKO a1t moAroTOBKYM CTYIEHTOB K UCITOJIH30Ba-
Huo MW nmpenctaBisioT MHTEpEC AJIA ONPEACIICHHs KPUTEPUEB U IOKa3aresei
KyJIbTYphI HcTiONIb30Banust MU Momnonexblo.

B kauecTBe 3MIHMpHUYECKOr0 METOJA HMCIIOJb30BAJICS AHOHMMHBIA OHJIAKH-
onpoc MmKoJIbHUKOB 8—11 kimaccoB (n = 478), yuuteneit (n = 209) u3 23 obmie-

2 Al competency framework for teachers / UNESCO. URL: https://unesdoc.unesco.org/ark:/48223/
pf0000391104 (accessed: 01.06.2025).

3 Al competency framework for students / UNESCO. URL: https://unesdoc.unesco.org/ark:/48223/
pf0000391105 (accessed: 01.06.2025).
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o0Opa3oBaTeNbHBIX yupekaeHui benroponckoit 00macTi, a Takke CTYJIEHTOB By3a —
oynymux nenaroroB (n = 105) ¢ mapra mo anpens 2025 . Onpoc mokaszan, 4To
He0oOX0IMMO pa3BUBATh KYJIbTYpy Hcmoib3oBanusi MU kak (haktop mpoTUBOCTOS-
HUsL HEUPOCETSAM.

Pesyabrarbl m o0cyxaenue. [IpoBeaeHHbI ONpoc MO3BOJINUI BBISIBUTh, UTO
25 % crynenToB u 14 % yuuTesneil HUKOT/Ia HE Y9aCTBOBAIH B 00CYKICHUH COITHO-
KYJIBTYpPHBIX, KyJIBTYPHBIX U OTHUECKUX PUCKOB, CBSA3aHHBIX C UcToyib3oBaHuem NI
B oOpazoBanuu, 65 % ONPOIICHHBIX CTYICHTOB U 65 % OMPOIICHHBIX IEaroron
PENKO UM OYeHB PEIKO 00Cy)Kaanu 3TH pucku. [Ipu xapakTepucTrke CBOETo moBe-
JICHUs] B YCJIOBMSIX MOJTY4YeHUS MH(POpPMAIMK, B TOM YHCIe OT Heipocerelt, 16 %
IIKOJIBHUKOB COITIACUIIUCH C TEM, UYTO MOJHOCTHIO JOBEPSIOT MH(POPMALIUH, TTOITY-
YeHHOU OT HelpoceTrei; 21 % MIKOIBHUKOB — C TEM, YTO HE UMEIOT OTbITA OIEHKH
nH(pOpMAaIUH, MTOTYYSHHOW OT HUX B 00y4eHHH. Pe3ynbraTsl aHan3a IpoBeICHHO-
'O ONPOCAa IIKOJIbHUKOB, CTY/ICHTOB M YUUTEJEN COIIACYIOTCS C BBIBOJIAMH YUEHBIX,
MOCBSIIICHHBIX aHAJIN3Y PUCKOB ucnoib3oBanus MM B o6pazoBanum.

PaccMmoTpeHHBIE XapaKTEPUCTUKNA TOBOPAT O TOM, YTO KYJIBTypa HCIIOJIb30Ba-
Hust UM TMYHOCTBIO OTpa)aeT MpoUeCChl:

— CO3UJAHUs €€ MATepUANIbHBIX U JYXOBHBIX IIEHHOCTEH, UMEIOIIUX CyObeK-

TUBHOE M 00BEKTUBHOE 3HAUCHUE;
— U3MEHEHHUsI, Pa3BUTHS, IPeoOpa30BaHUs IEUCTBUTEIHLHOCTH U COOCTBEHHON
VHJVBH1yaJIbHOCTH.

Ha ocHOBaHMM BBINIEH3IIOKEHHOTO MBI OTIPEIEISEM KYJIBTYPY HUCTIOIb30BaAHMS
WU MoonbIM 4eTOBEKOM KaK KOMIIOHEHT ero MU(POBOM KYIBTYPBI, KAK WHTETPa-
TUBHBIA JTUYHOCTHBIA peCypc, MPEACTABISIIONINN €IMHCTBO 3HAHUN O BO3MOXKHO-
CTSIX M pUCKaX MPUMEHEHHsI HelipoceTell B pa3nuyHbIX cepax esaTeIbHOCTH, yMe-
HUU BBICTPAUBAaTh C HUMU B3aUMOJICHCTBHE IPU ITOCTAHOBKE U PELIEHUU PA3ITUYHBIX
10 YPOBHIO CJIOXHOCTH 3a/1a4 B 00pa30BaTeNbHON WU MPOQPECCUOHATBLHON aes-
TEJIBHOCTH, [ICHHOCTHOTO OTHOIIIEHUS K IMOJIy9CHHBIM pe3yiIbTaTaM, 4To 00eCTeuu-
BaeT YPPEKTUBHYIO COIUATH3AINIO M TBOPYECKOE CAMOPA3BUTHE TUYHOCTH.

Hcxonst U3 BhIILIECKA3aHHOTO B KAYECTBE CTPYKTYPHBIX KOMIIOHEHTOB paccMar-
pUBaeMOM KyJIbTYpbl HCTIOJIb30BaHMs M MOI0A€KbI0 BBIIETSAEM AKCUOIOCUYECKUL
UHGDOPMAYUOHHO-0ESIMENLHOCINBIU, KOMMYHUKAYUOHHO-IMUYECKUL, TUYHOCHO-
meopuecKuli KOMIOHEHTb. OYeBUAHO, OHU COCTABJISIIOT WHTEIPATUBHOE IIEJI0€
KyJbTypbl Hcnionb3oBanus MW nuunocThio. Hannune akcnoaornueckoro KOMInoHeH-
Ta O3HAYaeT, YTO MOJIOJION YeNOBEK MPABUIBHO MOHUMAET CYUIHOCTH IU(PPOBOIi
peanbHOCTH, co3maBaeMoi anroputMamu MU, u cBoe HaxoxkaeHUe B HEl; MHPOpP-
MaIlMOHHO-/ICSITEIbHOCTHBI KOMIIOHEHT CBSI3aH C KYJIBTYpOU OIICHKU U UCTIONB30-
BaHUs MHPOPMAITIH, KOMMYHHUKAITMOHHO-3TUYECKUN — TPEIoIaraeT moHUMaHUe
CBOEH OTBETCTBEHHOCTH 3a peajin3yeMylo JeSITelIbHOCTh ¢ noMonibio MU, crieno-
BaHME ITUKE UCTIOIb30BaHus MM, HopmMaM KOMMYHUKAaTUBHOM KyJBTYpbl; IMYHOCT-
HO-TBOPYECKHM — OTPa)XKaeT KPEaTUBHOE CaMOPA3BUTHE JTUYHOCTH, BOBMOKHOCTH
JUTSI CAMOTIPE3CHTAIIUU CBOUX JIMYHOCTHBIX JIOCTHIXKEHUHN, PACIITUPEHUE BPEMEHHBIX
Y IPOCTPAHCTBEHHBIX BOBMOXHOCTEH /Il TBOPUYECKOM €SI TEIIbHOCTH.

[IpeacraBuM KpaTkoe COAEP)KaHHUE KaKJIOro KOMIIOHEHTA. AKCuonocudeckutl
KOMNOHEHM KYIbmypbl UCno1b3068anus MM MOIIONEXKbIO COCTOUT U3 LIEHHOCTEH-
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LIeJIeH, [IEHHOCTEeN-CPEICTB, IEHHOCTEN-3HAaHUM, [IEHHOCTEN-OTHOIIEHUM, [IEHHO-
crei-kadecTB. LleHHOCTH-11eNTM OTpaxaroT e ucrnoiabs3oBanua NN, onpenenstorces
MOTHMBAaMH, KOHKPETU3UPYIOIIUMU a/IeKBaTHBIEC JESITEIbHOCTH MOTPEOHOCTH U 3a-
HUMAIOLIMMHI OCHOBHOE TIOJIOXKEHHE B HepapXUU MOTPEOHOCTEH (COCTABIAIOT SAPO
nu4HOCTH). K Takum noTpeGHOCTAM OTHOCSTCS CaMOOTIpeieTIeHIE, TBOPUECKOE ca-
MOpa3BUTHE, COLIMATU3AIINS, KOTOPbIE 00bEKTUBHO IETEPMHUHUPYIOT BO3ZMOXKHOCTD
pelIeHUs 3a/1a4 Pa3HOTO YPOBHS CI0KHOCTU. L[eHHOCTH-11e1H OnpeaensitoT BHIOOp
MOJIOJIBIM YE€JIOBEKOM LIEHHOCTEN-CPENCTB, PA3BUTHE LIEHHOCTEH-3HAHUN, [IEHHO-
CTEU-OTHOLIEHUN U LIECHHOCTEW-Kau€eCTB.

['ymaHucTHYeCKasi HaPaBIEHHOCTh ACSITEILHOCTH B 00pa30BaHUM WU TIPO-
(bheccruoHanbHO cepe B BUJIE IIECHHOCTEH-OTHOMIEHUH peain3yeTcs B JUAIOTOBOM
dbopme obmenus ¢ U, nposBisieTcsi B MOHUMAHUN BaKHOCTH MEKTUCITUTLINHAD-
HBIX OCHOBOIIOJIATAFOIINUX 3HAHUH, HEOOXOMUMBIX ISl TIOCTEIIEHHOTO PACIIIUPEHHUS
koMmreTeHiuit 00 anroputmax MW, Ipu B3aumoneiictBun ¢ MM momozpie monn
OCO3HAIOT, YTO UMEHHO OHU HECYT 3TUYECKYIO U IOPUINYECKYIO OTBETCTBEHHOCTb,
IMOHUMAIOT PUCKHU, KOTOPbIE BO3HUKAKOT NpH ucronb3oBanun MU. K neHHoctsam-
CpelcTBaM Mbl OTHECIIM YMEHue padborars ¢ anroputmamu MU, metoasl u npu-
€Mbl BeleHUs AHanoroB. LleHHOCTH-3HAHMS BKJIIOYAKOT 3HaHUSA O ToM, yto UM
SIBJISIETCS] OTIIPABHOM TOYKOM Jyisi ”HHOBanuii B oonmactu MU, 6a3oBbie 3HaHUs B 00-
JIaCTH MPOEKTUPOBaHUs U ucnonb3oBanus M. [leHHOCTH-KayecTBa — MPOSBICHUS
JUYHOCTHBIX MapaMeTPOB MOJIOIBIX JIFOJIEH, KOTOPhIe HEOOXOMUMBI MPU HCTIONb-
3oBannu MW (110003HATENBHOCTH, KOTOpasi OOHAPY)KMBAETCSI B BOIPOIIAFOIICH
AKTUBHOCTH, HaIPaBICHHOCTh OOyYarolIerocs Ha camooOpa3oBaHWE B 00JIacTh
npumenenus U, crpemienne Bbipa3uTh cedsi B TBOPUECKOM IMOUCKE, HUHTEpIIpeTa-
LIMOHHAsl aKTUBHOCTh, KPUTUYHOCTh MBILUIEHUS], OTBETCTBEHHOCTh, YPOBEHb CaMO-
perysun).

Hngpopmayuonno-oesmenbHocmublii KOMNOHEHM — 3TO 3HAHUS U YMEHUS IMPH
pabote ¢ unpopmarmeii, ceszannoit ¢ MN. [oroku nadopmaimum, KOTOpble MOIOAOH
yenoBek noiyvaer ot U, Tpebyrotr ymeHmii ee BepuuiupoBars U BHISBIISTH ayTEH-
TUYHOCTh. Baxkubimu B pabote ¢ nHdopMarmeit SBIsI0TCS HaBbIKA COCTABICHUS 3a-
nad st I, ymeHust KpUTHYeCKH OIleHHBaTh MH(OpMAIUi0 U UHCTpyMeHTh WU,
CBSI3bIBaTh UMeroIuecs 3aanust 006 M co cBoeil AeaTeNbHOCTBIO B OOIIECTBEHHOM
Y TIOBCETHEBHOM kn3HU. Cpei TEXHUYECKUX YMEHUHN B COOTBETCTBHH C BO3PACTOM
BBIJICIISIFOTCS. YMEHUS TPOTPaMMHUPOBAHUS, 00ECIICUMBAIOIINE PA0OTy C JTAHHBIMHU
U QJITOPUTMAaMHU JJI HACTPOWMKHM MHCTpyMeHTOB MU B cooTBeTcTBUM € 3ajmayamu,
YMEHHUSI YITy4IlIaTh KaueCTBa HAOOPOB JIAHHBIX, IEPEHACTPAUBATh AJITOPUTMBI U yTyd-
marb apxurektypy M B oTBeT Ha pe3ynbTaThl TECTUPOBAHUS, UCIIOIB30BaTh HAOOP
JTAHHBIX C OTKPBITHIM UCXOMHBIM KojoM MW 1 MHCTpYMEHTHI U3 OECIUTaTHBIX aJro-
pUTMOB Wl OMOIMoTeK anropuT™MoB M ¢ OTKPBITEIM UCXOTHBIM KOJIOM.

Kommynuxayuonno-smuueckuii komnonenm NpeanonaraeT NIOHUMaHUE MOJIO-
JBIMU JIFOJIbMHU 3TUYECKUX MPUHUIUNOB ucnonb3oBanusa MU, Bozneiicteus U Ha

4 Al competency framework for students // UNESCO. URL: https://unesdoc.unesco.org/ark:/48223/
pf0000391105 (accessed: 01.06.2025).

TEXHOJIOTUNM MCKYCCTBEHHOTI'O MIHTEJUIEKTA B OBPA3SOBAHVMN 407


https://unesdoc.unesco.org/ark:/48223/pf0000391105
https://unesdoc.unesco.org/ark:/48223/pf0000391105

Makotrova G.V., Faizullin R.V. RUDN Journal of Informatization in Education. 2025;22(4):400-416

OKpY’KaIOIIyI0 cpely U 00IIecTBO, Mephl CBOETO y4yacTtus U ydactus MU B perme-
HUU OTpEeTICHHBIX 00pa30BaTeNIbHBIX W/WUIM MPOPECCHOHATBHBIX 3ajay, 3HAaHHUE
onepanuii u permeHuit UM, koTopbie MOTYT KOCHYThCSI KOH(PHACHITMATBHOU HHPOP-
MaliH; 0CO3HaHNE PUCKOB, CBI3aHHBIX C paCKPHITHEM KOHGUACHIIMATBEHOU HH(OP-
Mallli{; 3HAaHUE TUIIMYHBIX UHUUJECHTOB U KOHKPETHBIX PUCKOB, CBA3aHHBIX C MC-
M0JIb30BaHUEM OMNpeeeHHbIX cucTteM M. DTOT KOMIOHEHT Tak)Ke BKIIOYAET Psif
YMEHMMN:

— JIaBaTh CAMOOLIEHKY JINYHOTO 3HAYEHUS TUUYECKUX MPUHIIUIIOB UCIIOJIb30Ba-
nus MU nns oxpassl paB yenoBeka, KOHPHUACHIINATLHOCTH TaHHBIX, O€30MacHO-
CTH, YEJIOBEYECKOTO y4acTHsl, a TaKXe JJI1 PAaBEHCTBA, UHKIIO3UBHOCTH (TE€HIEP-
HOMU, pacoBOM U JIp.), COLIUAJILHOM CITPaBEAJIMBOCTH, SKOJIOTHUECKON YCTOUYNBOCTH;

— OLIEHUBATh HEOOXOAMMOCTH UCTIOIB30BaHus M ¢ ropuanuecko, 3STHIeCcKom
U JIOTUYECKOM TOYEK 3PEHHs], MOCIEICTBUS HAPYIIECHUN YEIOBEYECKOro Haa3opa
nipu ynpasineann MU (nanpumep, ciabble HOpMaTUBHBIE TIPABOBBIE aKThI, HE CITO-
coOHbIE MPEOTBPATUTH Pa3padOTKy U MPOU3BOACTBO BPEAOHOCHBIX HHCTPYMEHTOB
NU, nactutynnoHansHoe uenonb3oBanne MU s 3amensl jronei npy NpuHIATHA
penieHui ¢ BBICOKMMH CTaBKaMU, OTCYTCTBHUE MTPOBEPKU TOYHOCTH BBIXOIHBIX JIaH-
Heix UN);

— XapakTtepusoBarh npeumyiiectBa M B cpaBHeHNH ¢ pUCKaMU U 3aTpaTaMu;

— BBIABIATH npenyoexkaenus U u cogeiicTBOBaTh MHKITFO3UBHOCTH | 3aIIUTE

MpaB MOJIb30BATENEH;

— 3amuniaTh COOCTBEHHYIO 0€30MacHOCTh M 0€30MacHOCTh KOJUIET MPH HC-

noJyib3oBanun MU,

— IPUMEHATh KPUTEPUHU OLEHKH COOTBETCTBUSI MHCTpyMeHTa N sTHueckum

HOpMaM MpHY IPOEKTUPOBAHUHU U pa3pabOTKe ero aJropuTMOB.

Mosopoi uenoBek, ucnonb3yromuii M, nMeet BO3MOXXHOCTB ObICTpee HCKaTh
Y HaXOJIMTh HOBBIE UJEH U CMBICIIBI B TBOpUECKOH JiedarenbHocTu. [Ipumenenne M1
B MPOJIYKTUBHON TBOPYECKON JEATEIBHOCTH COMPOBOXKIAET €€ ITarbl (MIAeHTU(U-
Kallnio MpoOIeMbl, TeHEPALINIO U OIICHKY HJIeH, BRIOOp BEAYIIEH HIen U ee pealu-
3aIlMI0), IPUBOJUT K BBHICOKOH CKOPOCTU TeHEpAIlUU UACH, KOTOPhIE MOTYT OBIThH
B JATBHEUINIEM Pa3BUTHI, TO3BOJSET PACIIMPUTE KPYT MU, CIOCOOBI UX pean3a-
LMY, TIpe/Jiarasi pa3Hble TOUKU 3PEHUSI.

Jluunocmno-meopueckuii KOMnOHenm KyIbmypul ucnoavzoeanus MM npeano-
JlaraeT TMpOsIBIICHUS] KOMMYHHKATUBHBIX U 3MOILMOHAIBHBIX KAue€CTB B YCIOBHUSX
y4acTHs MOJIOJIOTO YEJIOBEKa B TBOPUECKOM AEATEIBHOCTH, B TOM YUCJIE B KOMaH/I-
HOM paboTe; oco3Hanue Toro, uto M He MOXKeT 3aMEHUTh YeJIOBEUECKOE MBIIILIe-
HUE WY MHTEJUIeKTyanpHoe pazsutue. [Ipumenenne MU B penieHnn HOBBIX 3a1a4
Pa3HOTO YPOBHS CI0KHOCTH aKTUBHU3UPYET NMPEIbIAYIIHE 3HAHUS, TTO3BOJISIET TeHe-
pUpOBaTh YHUKAJIbHBIE MPEACTABICHUS MPOOJIEM, CTaBUTh IIEJTH, KOHTPOJIHPOBAThH
U pEryJIMpOBaTh CBOU MPOIPECC, UCCIIEN0BATh Pa3IMYHbIE IPOTOTUITMYECKUE pelie-
HUS U CXOIUTHCSI HA CAMOM OPUTHHAJIBHOM U TIOJIE3HOM KOHEYHOM pE3YJbTaTe.

[IpuHrMasi BO BHUMaHHE OCOOCHHOCTH MHOrooOpasusi AESTeIbHOCTH MOJIO-
JBIX JIIOZIeH ¢ ucnoiyib3oBanuem MU, BO3HUKAIOMIMX B MPOLIECCE B3aUMOJEHCTBUS
¢ UM u oOmieHust ¢ HUM, IIEHHOCTHBIX OPHUEHTAIMI, BO3MOKHOCTEH TBOPUYECKOU
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camopean3aluy JUYHOCTH y4Yallerocsi, CYuTaeM HEeOOXOIWMBIM paccMaTpHUBaTh
DYHKYUOHAIbHBIE KOMNOHEHMbl UCNONb308aHUsL Ky1bmypbl MU monoowvim uenoge-
KOM, OTpaKarolIe MpoleccyalbHyo CTOpoHy KynbTypsl UW. B pesynsrare Bbie-
JIeHBI creayronue (pyHKIMOHAIbHBIE KOMIIOHEHTHI KyJIbTYpbl Hcnoyib3oBanus M
MOJIOJICKBIO: MHUPOBO33PEHUYECKUIA, HPABCTBEHHBIH, KOMMYHHKATUBHBIN, HH(OP-
MallMOHHBIM, MO3HABATEIbHBIN, JIMYHOCTHO-pa3BuBaroImMii. Kparko paccMoTpum
KKl KOMITIOHEHT, MPEI0CTABISIOIINA BO3MOXKHOCTH JIJIs1 TPOTUBOCTOSIHUS PUC-
KaM ero MCIOJIb30BaHUs B 00pa30BaHUH.

Mupososzspenueckas ¢hyHxyus oOecrieduBaeT 0CO3HAHUE MOJOABIM YelIOBe-
KOM HETIOJUTMHHOCTH IU(GPOBOTO MHUPA, BEJET K MOUCKY IPYTUX B3IIISAI0B, BHIXO-
JSIIUX 32 PAMKH TOTO, YTO MOXET OBITh MONy4eHO ¢ momomisio MU, mpuBogut
K OoJee rTyOOKOMY OCO3HAHHIO CBOCH MO3HIIMU, CO3/IAHUIO0 COOCTBEHHOW KaPTUHBI
Mupa. Peanuzanus 3Toi QyHKIHH IPETOXPAHSIET OT BO3MOXKHBIX MEKITHYHOCTHBIX
¥ MEKTPYMITOBBIX KOH(IMKTOB, KOTOPHIE MOTYT BO3HUKHYTH IIPH PE3KOH MOJISIPU-
3aIMy B3IVIS0B, HA OCHOBE METOJOJIOTMUECKUX WJIeH, MPEACTaBICHUHN O SBICHUH
C Pa3HbIX TOYEK 3PEHUS, UMEIOITUXCS CBSI3eH MEXy HAyYHBIMHU 3HAHUSIMU U KHU3-
HEHHBIM OTBITOM, CHM)KAaeT OECCUCTEMHOCTh U CTUXUHHOCTH MOTPEOJICHUS WH-
dhopmarmm.

Hpascmeennas ¢ynxkyus otpaxkaeT ITHUYECKUM XapakKTep HCIOIb30BaAHUS
MU -uHCTpyMEHTOB MOJIOJIBIM YeoBeKOM. OHa noapazymMeBaeT MIOHUMAaHUE UM UC-
nonb3oBanusl Y kak nposiBiieHus: 6epexHOro, OTBETCTBEHHOTO OTHOIIEHHSI K UH-
dhopmanmu, mosrydeHHo ot UM, akTHBHOTO 3THYECKOTO CO3UIaHUs, COOTFOCHUS
KOH(UIEHIIMATLHOCTH JTaHHBIX TIPU cOope u 00paboTke MHGOPMAIIMH; SBISICTCS
3aJI0TOM YCHEIIHOTO PelIeHHs] TOCTABIEHHBIX MPOOIeM B paMKaxX dTHUYECKUX Ipa-
BWJI, MIOHUMAHUS 3THYECKOW 3HAUMMOCTU PE3YJIBTaTOB UX PEILICHHUS; MO3BOJISIET
YKPEIUIATh TPaXKJaHCKHUE LIEHHOCTH U YyBCTBO COLIMAJIBHON OTBETCTBEHHOCTH.

Kovmynuxamusnas ¢hynkyus oGecrieunBaeT BBHICOKYIO KPUTHUECKYIO OLEHKY
MOJIE3HOCTU U MPOCOLMAIBHOCTH KcIonb30oBaHus MM, noHnManue Ba)KHOCTU Ha-
JUYMS B IOMCKOBOM JIEATENbHOCTU MOJ00r0 yenoBeka M -nmomolHrka, oco3Ha-
HUE€ BBICOKON 3HAYMMOCTHU YEJIOBEUECKOW KOMMYHUKAILIMH, TaK KaK OHA MO3BOJISIET
CKOPPEKTHPOBATh M JOMONHUTH pekoMmeHaanmun M. CrocoOCTBYET COBMECTHOM
JeSATEIbHOCTH, BBICOKOMY YPOBHIO KOMMYHHKAIIMU Ha OCHOBE Mcnoiib3oBanus U,
MPEIOCTABIISISI BO3MOXKHOCTH JUISI B3aUMOIIOMOIIY, B3aUMOOOYUCHHSI, CHUKCHHS
pHUCKa aKaJeMUYECKON HEUYECTHOCTH; BEJET K HEMPUITHIO JIUYHOCTHIO HILTIO30p-
HBIX 3a8BJICHUI U IPOTHO30B O TOM, 4TO M MOKET y3ypnupoBaTh MBIIUICHUE JIFO-
JIed ¥ IPUHATHE UMY PEIICHUMN.

Hnghopmayuonno-mexnonozuueckas ¢pynxyus nposBIsSeTCcs y MOJOJO0TO Yello-
BEKa B TEXHOJIOTMYECKOW KOMIIETEHTHOCTH MPHU ucmonb3oBanuu MU ¢ ydyetom ero
BO3PACTHBIX U MHTEIUIEKTYaIbHBIX BO3MOXKHOCTEN; TPU3HAHUU CIIOKHOCTH IMTOMCKA
[IPaBIMBON ayTEHTUYHON MH(POPMAIMK U CYLIECTBOBAHUS OMACHOCTU MAaHMITYJIH-
POBaHMSI HHTEPIIPETAlMSIMU. JTa GyHKIHS 00ecreunBaeT Ha OCHOBE BBICOKOM TeX-
HOJIOTHYECKOM TPaMOTHOCTH uctosib3oBaHusi UM Gosnee oco3HaHHOE MPUMEHEHHE
NHM-uHCTPpYMEHTOB, OLIEHKY BO3MOXHBIX PHCKOB, HE JIOIYCKAa€T HEMPABUIBHOE
Wiy upe3mepHoe BkiroueHne M B CBOIO AesTENbHOCTD.
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llosnasamenvhas ¢hyHkyus COCTOUT B MOTyYEHUH MOJIOJIBIM Y€JI0BEKOM OIpeie-
JICHHOM CHCTEMBI 3HaHHI 0 BO3MOXKHOCTSX M B 0Opa3oBarenbHOM witu mpodeccro-
HaJIbHOM JIEATENBHOCTH, a TAK)KE YMEHHMI U HABBIKOB HcToNib30BaHus I B pemiennu
pasHoro poxa 3aaad. [lo3naBarenpHast GyHKIUS OMpeAesieTcss BO3PACTHBIMU, UH-
TEJUIEKTYaJbHBIMU BO3MOKHOCTSIMU MOJIOJBIX JIFOACH, YPOBHEM HX MOTHUBALIMH
Y TEXHOJOTHYECKO TOTOBHOCTH K Mcmonb3oBaHuto M, ypoBHeM pa3paboTaHHO-
ctu anroputMoB MU, coXHOCTBIO MOCTAaBIEHHBIX 3aAa4. Peanu3anus 3Toit GyHK-
MU CHUYKAET PUCKU aKaJIeMHYECKOW HEYECTHOCTH, CMEIICHUS MOUIMHHOW U WJI-
JI030PHON PealbHOCTH U(PPOBOTO MUPA.

Jluunocmmuo-passusaiowjas hynKyus TIPUBOIUT K OCO3HAHUIO HEOOXOAUMOCTH
ucrnonb3oBanusi MM kak MHCTpyMeHTa JJIsi CaMOOTIPEICIICHHs], TBOPUECKON caMo-
peanu3ayy 1 CONMaIN3aui COOCTBEHHON TUYHOCTH. OHAa 0OHApPYKUBACTCS MIPU
BBIJIBIKEHUU ¢ 1ToMoI1bio MW HOBBIX TUIIOTE3, CO3/IaHUNA OPUTHHAIBHBIX TTPOAYK-
TOB, MOJTYYEHUN HECTAHJIAPTHBIX PEIICHUN, B KOTOPBIX OTPa’KEHbI MHTYHUIIUS, BO-
oOpaxeHnue, ¢paHTa3usi, UHUIIMATUBHOCTD, CO3HATEIBHBIN OTKa3 OT TPAIUIIMOHHBIX
nonxoaoB. JINUHOCTHO-pa3BuBatomas (GyHKIUS MPOSBISIETCS B aKTUBHOW MpooOe
CHJI MOJIOZIOTO Y€JIOBEKa MPHU pelieHrur 00iee TPYAHBIX I HETO JTUYHOCTHO-3HA-
YUMBIX 33/1a4 ¢ ucnoib3oBanueM MM, mnoHuMaHuu cBOEW poJiv MpH JIMYHOCTHOM
CaMOBBIpaKEHUH, COOIIOIEHUH aBTOPCKOT'O MTpaBa, KPUTUYECKOM OTHOLIEHUH K UH-
(dhopManuu 1 aIeKBaTHON OIIEHKE €€ UCTUHHOCTH.

[IpobGnema u3MepeHusi KyJabTyphl UCIONb30BaHUus VM MonoabpIM 4emoBEeKOM,
KaK ¥ JI000ro Apyroro BHAA €ro KyIbTypbl, CBA3aHA C MPOOIEeMON KpUTEPHUEB
1 ypoBHeii ee copmupoBanHOCTH. KpuTepuii — 3To npu3HaK, Ha OCHOBaHUH KOTO-
pOro MPOBOAMUTCS OLEHKA, CykAeHue. Kpurepuu packpbIBaroTCsl, BO-IIEPBbIX, YEPE3
P KaueCTBEHHBIX MOKa3aTeseil, 0 Mepe MPOSBIECHUS KOTOPBIX MOXHO CYIUTh
0 OonbIleil WU MEHbIIEH CTENEHH ero BBIPAKEHHOCTH. BO-BTOPBIX, KpUTEpHUU
JOJIKHBI OTpaXaTh JUHAMUKY U3MEPSIEMOT0 KaueCTBa BO BPEMEHH U KYJIBTYypHO-IIe-
JTarOrMY€CKOM ITPOCTPAHCTBE, B-TPETHUX, — IO BO3MOXHOCTH OXBaTbIBaTh OCHOB-
HbIE BUJIBI JIeITeNbHOCTH [21].

MpbI mpuHUMaeM BO BHUMaHHE BBINICU3TIOKECHHBIE TPEOOBAHMS K H3MEPEHUSIM
KpUTEpHUeB Kak OCHOBHBIE. Kpurepuu KynsTypsl ucnons3zoBanus M MonoasiM ye-
JIOBEKOM OMPENEIISIN UCXOJ U3 CUCTEMHOTO MOHUMAaHUS KYJIbTYPhl, TOHUMAaHUS
KYJIBTYpBI KaK COCTOSIHUSI, KaK MPOIEcca U KakK pe3yyibraTta TBOPUECKOTO OCBOCHHUS
Y CO3JIaHUsl HOBOTO 3HAHUS JIMYHOCTHIO. COMIACHO BBIJICJIEHHBIM KOMIIOHEHTAM
KYJIBTYpbI ucnonb3oBanus UM MonoapiM 4eioBeKOM BBIJIEISIEM CIIEAYIONTUE KPH-
TEPUU €€ PA3BUTHSL: MOMUBAYUs K UCNONb306aHuio MU, kpumuunocms 6 omuoule-
Huu ynxyuti u npodykmos MU, smuunocme ucnonvzosanus MU, mexnonocuue-
CKasl 20mMOBHOCMb K UCNONb3068anuio MH.

Kaxnaplii kputepuili NMpeAacTaBisieM psAIOM MPHU3HAKOB, KOTOPHIE BBIBEACHBI
B PE3yJbTaTe CUCTEMHOIO aHaJIN3a COAEPKAHMSI KOMIIOHEHTOB KYJIBTYPbI UCIIOb-
30Banus UM MonoabIM 4eI0BEKOM, MOATBEPKIACHBI TEOPETUUECKUM aHAIU30M Ha-
YUHO TUTEpaTyphl U OTOOPaHbI IO pe3ynbTaTaM 3KCIIePUMEHTAIbHOM paboThl Kak
Han0OoJee MOTHO MPOSBISAIONINECS C TTOMOIIBIO CTATUCTUYECKUX METOAOB (KOoppe-
TISIUOHHBIX TUIES]] U ONIPEIEIICHUs Beca KaXKI0To MmoKasaresns). B pe3ynbrare Bbize-
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JIEHO TIO TpU U O0Jiee MPU3HAKOB JUIsl KaXKIO0T0 Ha3BAaHHOTO KPUTEPHSI, UTO MO3BOJIS-
eT roBoputh 00 ux ¢ukcanuu. CTemeHb MPOSBICHUS IMOKa3aTeleid MO3BOJIUIA
CYZIUTh O BEJINYMHE KaXKJA0T0 KPUTEPHsI, a 3aTeM — 1 00 YpOBHE Pa3BUTHUS KYJIBTYPhI
rcnoap3oBanus MM Mon0abIM 4EI0BEKOM.

PaccmoTpuM BbllIEHA3BaHHBIE KPUTEPHUH YEPE3 PsiJl OLIEHUBAEMBIX IPU3HAKOB.
Tak, momusayus x ucnonvzosanuio MM y MOJIOI0TO YEIOBEKA IIPOSBISIETCS UEPE3
Mepy CTpeMJIEHUS K MOoITydeHHI0 HHGopMaIu o Bo3MoxkHoCTsIX MU, npuBepkeH-
HOCTbH K OIIPEJICIICHHBIM (DYHKITUSIM HEUPOCETH ISl peain3auu 00pa3oBaTeIbHbIX
iy podheCCHOHANTBHBIX 3a/1a4; 0CO3HaHue Bo3MoxkHOocTel MU u puckoB ero uc-
MOJIb30BAaHUS B ONPE/IETICHHON 00pa30BaTeIbHON U MPOPEeCCHOHATBHON JeATeNb-
HOCTH, CTPEMJIEHHE K OCBOCHHIO HOBBIX BO3MOKHOCTEN .

Kpumuunocms 6 omnowenuu gpynxyuii u npooykmos MU xax Kputepuid Kyib-
Typbl Ucnonb3oBaHus MM MOI01pIM 4€IOBEKOM BKIIIOYAET CIEAYIOLIME MOoKa3aTe-
JIU: OCMBICIIEHUE CTPYKTYPHBIX 3JIEMEHTOB COOCTBEHHBIX ICUCTBUIN B XOJI€ UCIIOJb-
3oBanus MW; yMeHHe MCKaTh U HAXOAWTh HAJIMYME MPEAB3SATOCTH B AJITOPUTMAX
NU; ymenune cooTHOCHUTD (opMy U npencTaBisieMoe Ha ocHoBe MU conepxanue.

Imuunocmo ucnonvsoeanus MM nposBIseTcs B 3HAHUAX O PUCKAX HCIONb-
3oBanusg MU, ymenuu cobmonarh 3THUECKHe MpaBuiia ucrnonb3oBanus MU, monu-
MaHHUM 3THUYECKUX MOCIEACTBUN Hcnonb3oBaHus MU, creneHn OTBETCTBEHHOIO
OTHOIIICHUS K MEPCOHATHHBIM IaHHBIM ¥ KOH(PHUICHIIMATHHOCTH, COOTIOIEHUHU KOH-
(buIeHIMATBEHOCTH EPCOHATLHBIX IAaHHBIX B YCIOBUSAX B3aumozeiictaus ¢ UN.

Texnonoz2uueckas 20MmOBHOCMb K UCNOAb306aHUI0 MH BKIIIOYAET ClIeLyIOLIee:
3HAHHUE O BO3MOXHOCTAX HEUPOCETEH I peaiu3yeMoul NesITEIbHOCTH; YMEHUE
MIPOU3BOANTH JIEKOMITO3UIMIO 3aj/1ad, pa3/ieleHus 3a7a4d Ha Te, KOTOpble TPEOyIOT
ucnons3zoBanus MU, u te, koTopbie TOMHKHBI OBITH peLIECHbI YETOBEKOM; COOTHECE-
HUE 3a/1a4 ¢ BO3MOXXHOCTSIMU KOHKPETHBIX HeHpoceTeil; GopMyTHpOBaHHE 3a0a9l
s cucteM N ; ymenue pazmeuats nansble s I ; noBbillieHre KadyecTBa OTBE-
toB W nipu periennn o0pa3oBaTeIbHBIX WU MPOPECCHOHATBHBIX 3a71a4.

Teopueckas akmugHocms npu ucnoivzosaruu MH y Moionoro 4eaoBeka onpe-
JIEJSIETCsl 0 YPOBHIO YMeHUM koMMmyHuuupoBars ¢ UM (mymats Bmecte ¢ M),
HAXOIUTh TBOPYECKOE pEIIeHHe MpolsieMbl ¢ ucnoib3oBanuemM WU, mposBisTh
KpEaTUBHOCTh MPHU CAMONPE3EHTALUUU JOCTUTHYTHIX YCIIEXOB, PACHIUPSITh MEXK-
JIUYHOCTHBIE KOHTAKTHI (TTpodeccrnoHanbHbIe, 00pa3oBaTelbHbIE, HAyYHBIC) HA OC-
HOBe npumeHnenus NU.

Brigenennpie HaMH CTPYKTYpHBIE M (DyHKIIMOHAIBbHBIE KOMIIOHEHTBI, KpUTe-
pUU U TOKa3aTelld OLIEHKU Pa3BUTHs KyJIbTypbl ucnoib3oBanus MU cBunperens-
CTBYIOT, YTO OHa SIBJISIETCS] CACTEMHBIM, MHOTOKOMIIOHEHTHBIM 1 MHOTOYPOBHEBBIM
JTUYHOCTHBIM 00pa3oBaHEM (PHC.), BRIPAKAET HAMIPABICHHOCTh M TOTOBHOCThH MO-
JIOJIOTO YEJIOBEKa OCYIIECTBIATh M pa3BUBaThb yMeHUs ucnois3oBate MU B nes-
TEJILHOCTH, B X0ZIe KOTOPOI OH MOJIy4aeT HOBOE 3HAHKE O MUPE, O ce0e U 0 APYTHX,
YKa3bIBa€T Ha IPOLIECCHI CO3/IAHMS MATEPUAIBHBIX U TyXOBHBIX IEHHOCTEN, UIMEIO-
X CYOBEKTUBHOE U OOBEKTUBHOE 3HAYCHHE, HA TIPOIICCChI H3MEHEHHSI, Pa3BUTHSI,
npeoOpa3oBaHUs OKPYKAIOIICH TEUCTBUTEIIBHOCTH U COOCTBEHHOTO «S1».
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HHTe/LVIEKTAa JTHIHOCTH

Structural components

JIM9HOCTHO-TBOPYIE CKUI
KOMIIOHEHT /
Personal and creative component

CTpyKTYpHBIE AKCHOIOTHIeCKUH KOMIIOHEHT / Hidop MaHI//IOH,H O~ ACATETLHOCTHRIH
KOMIIOHOHTE Axiological component xommoneHT / Information and activity
A — component
HCKYCCTBEHHOIO

KoMMyHHKaIIMOHHO->THYE CKUH
kommoneHnT / Communication
and ethical component

of the artificial intelligence
culture of the individual

KommyHuKaTHBHAS GyHKIAS /
Communicative function

MupoBo33peHdeckas QyHKIHS /
Visionary function

N
DyHKNHOHATbHbBIE
KOMOOHEHTBI
KyJasTypsl MU muunocTH

HHpopManOHHO-TEXHOIOI HUECKas
bynxims /
Information technology function

Hpascreennas GpyHKIu /
Moral function

Functional components
of an individual’s AI culture

Io3HaBatenpHas QyHKINS /
Cognitive function

JIngHOCTHO-pa3BHUBAONIast QYHKIMS /
Personal development function

Motupanus
K ucronb3oBanuto NN /
Motivation to use Al

KpHTHIHOCTS B OTHOLICHHH
¢ynxuuit u npoxykros MU / Criticality
with respect to Al functions and products

KpuTeplm OIeHKH Pa3BHTHA

TexHonormaecKas FOTOBHOCTD
KyJasTypsl MU muunocTH

k ucnonssoBanuto M1 / Technological
readiness to use Al

DTHYHOCTH UCTIOIB30BanHus NI /

Criteria for assessing | Ethicality of using Al

the development
of an individual’s AI culture

TBopueckas aKTHBHOCTD IIpH Mcnonb3oBanuu MU / Creativity in the use of Al

KynbTypa ncnosib3oBaHUs ICKYCCTBEHHOIO MHTENEKTa MOJIOAbIM YEJIOBEKOM Kak CUCTEMHOE
NM4HocTHoe obpasoBaHue / The culture of using artificial intelligence by young people
as a systemic personal education

UcTtouHmk: co3paro I.B. MakoTtpoBoii, P.B. ®an3ynnnHeim. /
Source: created by Galina V. Makotrova, Rinat V. Faizullin.

Takum 00pazoM, HaMH JONOJTHEHBI HAYYHBIC IPEACTABICHUS O OE30MaCHOCTH
ucnonb3oBanust MU B o6pazoBarenbHOM Ipoliecce, 3a0CTPEHO BHUMAaHKE Ha BBIsIB-
JIEHHOM HM3KOM YPOBHE Y4yacTHs I€aroroB M CTyACHTOB — OyAyIIMX y4HUTeIei
B 00CYX/IEHUSIX COLIMOKYJIBTYPHBIX, KYJIBTYPHBIX H STHUECKUX PUCKOB, CBSI3aHHBIX
¢ ucrnoap3oBanuemM MU B 00pazoBanuy; mpeacTaBieH GEHOMEH KyIbTYPhl HCIIOIb-
30BaHusl MM Mononexpio Kak CHUCTEMHOE JIMYHOCTHOE OOpa30BaHUE, BBICOKHIA
YPOBEHb PAa3BUTHUS KOTOPOrO 0OECHEUnBaeT MPOTUBOCTOSIHUE PUCKAM €ro ImpuMe-
HEHUs B 00pa3oBarenbHON mpakTuke. Ocob0e BHUMaHUE B COCTABIISIONINX KYilb-
Typsbl ucrnons3oBanusi M1 obpamieno Ha nposiBieHHe KOMMYHUKAaTUBHBIX U TBOP-
YECKMX Ka4eCTB MOJIOJIOTO YEJOBEKA, YTO HEJOCTATOYHO ITOJIHO IMPEACTABICHO
B XapaKTepUCTUKAX HUPPOBON KyJIBTYPbI JUYHOCTH.

3akuoyenue. B pesynbprate uccienoBaHMs akTyasln3oBaHa mpoliema 0e30-
[IACHOT'0 IPeObIBaHMS MOJIOJIBIX JIIOAEH B IIM(PPOBOM IPOCTPAHCTBE, ONpeseieH (e-
HOMEH «KYJbTYpa HUCIOJIb30BAHMS HCKYCCTBEHHOI'O HHTEIJIEKTA MOJIONEKBIOY,
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OCyILECTBIIEHA (PUKCALUS CTPYKTYPbI U COJEPAKAHUS €€ KOMIIOHEHTOB, OCMBICIIEHbI
COLMOKYJIBTYpHBIE (DYHKIIUH KyJIbTyphbl ucronb3oBanus MW mononexsto B uugpo-
BOM oO11ecTBe, 00ecrneunBaroniie NpOTUBOCTOSIHUE PUCKaM IPUMEHEHUsT Helpo-
ceTel B 00pazoBaTeIbHOM MPAKTUKE.

BrlsiBIIeHHBIE KPUTEPUM M TIOKA3aTeNU KyIbTYpbl ucnonb3oBanus MU — HeoO-
XOIUMas MPEANoChbUIKa JUIsl POBECHUS aHAIM3a €€ COCTOSHHS Y COBPEMEHHOM
Mosofexu Poccun n apyrux cTpaH, pacCMOTPEHUs IyTEH €€ pa3BUTHUS B paMKax
KYJIBTYPOJIOTHUECKOTO U @aHTPOIOJIOTUYECKOTO MOAXOI0B.

HeoOxonumbl qanpHeime ucciaeoBaHus Mo pa3paboTKe MCUXO0I0r0-Iu1aK-
THYECKHUX YCIIOBHM, IPU KOTOPBIX B MAaKCUMAJIbHOM CTeNeHu OyayT peaan30BaHbI
COCTABJIAIOIINE KyJIbTYypbl UcHoib30BaHus MM mMonoasIM yesnoBekoM; HM3ydeHHE
TOTO, KaK CUCTEMA IICUXOJIOr0-AUJAKTUYECKUX YCIOBUM pa3BUTHS KYyJIbTYypbl UC-
nonb3oBanust UM monoapix moneit Oyner cnocoOCcTBOBATh CHIDKEHUIO PUCKOB HC-
nosnp3oBanust I B pasnuuHbIX Gopmax momydeHust oOpasoBaHus (hopMalibHOM,
HeopMaTEHOM, HHPOPMAITEHOM).
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AnHoranms. [locmanosxka npobnemwt. TexHomorus uckyccrBenHoro wHTeswiekTa (M)
o0J1aJiaeT MUPOKUM MOTEHIIMAIOM B PA3IMYHBIX 00JACTAX MEAUIIMHBI, B TOM YHCIIE U B MUKPO-
6uosioruu. OgHako B Hacrosee BpeMs UM u oGpazoBarenbHble mIaT(GopMbl ¢ €ro UCIOJIb30-
BaHMEM IIPUMEHSIOTCSI HEOCTATOUHO. AKTYaIbHBIM SBJSIETCS PEIICHNE TPOOIeMBl ONTHMH3a-
LMY CYNIECTBYIOUIMX METOJI0B MOATOTOBKM MHUKPOOHOJIOTOB B By3e Tipu nomoniu M, 9ro0sr
cenarh rnpouecc o0y4eHus cTyneHToB 0osee 3(ppeKTUBHBIM, TePCOHATM3UPOBAHHBIM U [TTy00-
KuM. Memooonozus. T1poaHamu3npoBaHbl POCCHICKHE M 3apyOeKHBIC MCCIICIOBAHUS, TOCBS-
HIeHHbIe puMeHeHuto M B MenuiHe U B MEAUIIMHCKOM O00pa30BaHUM, TIPOBEICHO MOJICITH-
POBaHUE MOIXO0B K [TOJATOTOBKE MUKPOOHOJIOTOB — Ka4eCTBEHHOTO IIPOBEIEHH Ta00paTOPHBIX
HCCIIEZ0BAaHUM, OCHOBaHHBIX Ha UCTIONb30BaHUU V. ABTOPBI IPUMEHSIIHN [1€PEJOBBIE METO/bI
MAIIMHHOTO 00y4eHHs, BKJIIOUasl aNrOPUTMbI CETMEHTAIIMN U KJIACTEPU3AINU IS 00paboTKN
M300pakeHN MUKPOOHOJIOrHYecKux o0pa3noB. Pe3ynvmamsl. PazpaboTan u BHeApeH yueo-
HBIH Kypc «[IpuMeHeHme HCKyCCTBEHHOTO HHTEIUIEKTA B MUKPOOHOIOTHIECKON MPAKTHKE) IS
ciymarenei mporpamm JII10 u cTyeHTOB — OyAyIIMX MUKPOOHOJIOTOB C IIETIbI0 BOOPYKUTH UX
3HAHUSAMH U IPAKTHYECKUMHU YMEHHUSMHU 10 HHTETPALUU ONUCHIBAEMOM TEXHOIOTUHU B ITPOLIECC
aHaJI3a MUKPOOHOIOTHYECKIX 00pasioB. [IpeatoxkeHbI TEOPETHUESCKIE U IIPAKTHICCKUE MO~
XOJIBI K NMPOBEACHUIO 3aHATHUS B J1aOOPATOPHUH, IPUEMBI TOATOTOBKM 00PA3IOB U CO3aHUS
Macok ¢ nomomisto M. BHeapenue yueOHOro Kypea nokasano BhICOKYI0 FOTOBHOCTb 00ydaro-
mmxcst K padore ¢ MU, akTyarsHOCT MPEATIOKEHHBIX 00pa30BaTENbHBIX MAaTepPHAIOB M BO3-
MOXXHOCTh UX MPUMEHEHHsI Ha MPAKTHKE B IIMPOKOM CIIEKTpe TaO0paTOPHBIX MCCIECOBaHUH.
3axnouenue. Pa3paboTaHHBIN U OMHUCAHHBIA yU4eOHBII Kypc AJS MOATOTOBKH CIIyIIaTesei cu-
cremsl [0 u cTyneHTOB — OyIyIiX MUKPOOHOIOTOB — IMIEPCIICKTHBHASI OCHOBA IS O0yUCHHS
B paMKax Ka4eCTBEHHOTO M3MEHEHMS MPAKTUYSCKUX HCCIICAOBAHHUI B MUKPOOHOIOTUYECKUX
nabopaTopusx, MPOBOJUMBIX ¢ Ucmoyib3oBaHueM UN.
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Prospects for using an artificial intelligence model
as an educational platform for training microbiologists
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' Moscow Scientific and Practical Center for Laboratory Research, Moscow Department
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Abstract. Problem statement. Artificial intelligence (Al) has great potential in various
fields of medicine, including microbiology, but Al and educational platforms using Al are not
yet sufficiently used in professional training. The research problem is relevant optimized the
existing methods of training microbiologists at a university using Al models to make the student
learning process more efficient, personalized and profound. Methodology. Russian and foreign
studies on the use of Al in medicine and medical education were analyzed, approaches to training
microbiologists to conduct high-quality laboratory research based on the use of Al as an educa-
tional platform were modeled. The authors applied advanced machine learning methods,
including segmentation clustering algorithms for processing images of microbiological samples.
Results. A training course has been developed and implemented Application of Artificial
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Intelligence in Microbiological Practice for students of additional professional education
programs and students — future microbiologists, in order to equip them with knowledge and
practical skills in integrating Al computing technologies into the process of analyzing
microbiological samples. Theoretical and practical classes in the laboratory, an approach to
sample preparation and mask creation using Al are offered. The implementation of the training
course showed a high level of student’ readiness to work with Al, the relevance of the proposed
educational materials and the possibility of practical application in a wide range of laboratory
studies. Conclusion. The training course for students of additional professional education and
students — future microbiologists developed and described in the article is a promising basis for
training for a qualitative change in practical research in microbiological laboratories using Al

Keywords: higher education, artificial intelligence, information technology in
microbiology, training course
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ITocTanoBka npoodiaeMbl. B KOHTEKCTE COBPEMEHHON MUKPOOHMOJIOTHU aKTYy-
aIbHOCTh M 3HAYUMOCTH MMPUMEHEHHsI aBAHTAPAHBIX TEXHOJIOTUYECKUX MOXO/IOB,
B yacTHOCTH anropuTMoB MU u mammHHOTO 00y4eHHs, MPEACTABISAIOT BasKHBIH
HAy4YHBIN U IPaKTHUECKUI nHTEepec. MUKpoOMOIOTHus Mo CBOEH CyTH — (hyHIaMeH-
TaJgbHas MENWIMHCKas Hayka, TpeOyromas ITyOOKHMX TEOPEeTUYECKUX 3HAHHM
Y MPAKTUYECKUX HABBIKOB. V3yueHne u ncnoiab30BaHUe MUKPOOPTaHU3MOB IIPUMeE-
HSIETCS BO MHOTHX OONACTIX: OMONIOTUH, UMMYHOJIOTHH, YKOJIOTHH, TEHETHKE, Me-
TUIMHE, BETCPUHAPHUH, CETLCKOM XO3SIIICTBE U B OOJBIIMHCTBE JPYTUX HAIpaBlie-
HUM, CBA3aHHBIX C HUMH.

Bomnpocam pa3zpabotku u BHeapenust Texnonorut UM B menuiuny, a Takxe
B TIpoIecC OOYUYCHHSI CTYACHTOB MEIUITUHCKAM CHEIHATLHOCTSIM ITOCBSIICHO He-
MaJjoe KOJIMYECTBO HAYUHBIX CTaTel U UCCIeq0BaHUN. Eciiu BBECTH 3apocC B dJIeK-
TpoHHON OubOnHoTeke elibrary «ucmonp30BaHWE HMCKYCCTBEHHOTO HWHTEJUICKTA
B menunmae» 3a 2023-2026 rT., BRIOpaB Hay4yHbIE CTaThbU U AUCCEPTAIH, OyIeT
HaiaeHno 6onee 10 500 myOnukaiuii Ha pa3HbIX SI3bIKaX.

OOpaTuMCst K HEKOTOPBIM CTaThsIM M BBIZICIIUM UX KITFOYEBBIC aCTICKTHI.

B crarbe A.O. Manannukosa u JI.B. T'aea U1 onpenensieTcst kak KOMIUIEKC
TEXHUYECKUX U TMPOTPAMMHBIX PEIIEHUH, CIIOCOOHBIX 00padaThiBaTh OOJBIITHE
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JaHHBIE U JOCTUTATh PE3YJIBTATOB, COMIOCTABUMBIX I ITPEBOCXOAAIIUX YeJI0BEYE-
CKYI0 HHTEJUIEKTYaJIbHYIO AeATeNbHOCT. [IpuMenenne MM B MeauunHe no3sosnser
BpayaM CTaBUTh 00JIee TOUHBIE JMArHO3bI U BBISBIIATH 3a00J1€BaHUS HA PAHHUX CTa-
IUSX, AHAIU3UPYS PEHTTEHOJOTUYECKUE, NaTOJIOTMYECKHE, JHIOCKOIMMYECKUE,
yABTPa3ByKOBbIe M OMoxumuueckue nanubie. Coueranue MU ¢ MeauunHoi BbIBEIO
Ha HOBBII YPOBEHb MPOU3BOJCTBO MEIUIIMHCKUX MPENApaTOB U MEJUIIMHCKOE 00-
pazoBanue. OcHOBHBIE oOnacTu npuMeHeHus MU BKIr04aoT OHKOJIOTHIO, TYJIbMO-
HOJIOTUIO, OPTOIIEUI0, CEPAECYHO-COCYAUCTYI0 MEAULIMHY U HEBPOJIOTHIO. B 1eom
NN obecnieunBaeT BHICOKYIO TOYHOCTh TUArHOCTUKM OOJIE3HEH U YCHENIHOe Mpo-
BEJICHUE CIOXKHBIX onepanui [1].

B craree f.B. CoycoBa u np. paccmorpeHo BHeapenue MM B mpaktuueckoe
3paBOOXPAHECHUE, AKLICHTUPOBAHO BHUMAHNE HA KaPIUOJIOTUH, FACTPO3HTEPOIOr MU
1 BCIIOMOTI'aTeNbHBIX PENPOAYKTUBHBIX TexHonorusax (BPT). I obneruaer BoLsBiie-
HHUE 3aKOHOMEPHOCTEW U TIOCTPOCHUE MMPOrHOCTUYECKUX MOZENeH 3a cueT 00paboT-
KU 00bIIMX 00bEMOB KIIMHUYECKUX U J1a00paTOpHO-MHCTPYMEHTAIbHBIX JAHHBIX,
MIOBBIIIAsA TOYHOCTh JAMArHOCTUKH. [IpencraBieHHbIE KIMHUYECKHUE ClIy4dau Je-
MOHCTpUpYIOT npeumyiiectsa MM, B yactTHoCcTH 1ipu 0TO0OpEe SMOPUOHOB C HC-
10JIb30BaHUEM MOKaJpOBbIX cucTeM u anroputma KIDScore B nporpammax BPT.
[Iprnmenenne NN ymydmaer kadecTBO 3ApaBOOXPAHEHUS], ONITUMU3HPYET JIEUEHHE
Y COKpaIlaeT BpeMsl Ha MPOBEACHUE ornepanui [2].

B cratee P.A. I'mnbmanoBa nu M.B. AxMeroBa paccMarpuBarOTCsi OCHOBHBIE
po0IeMbl AOCTYIIA U BEpUPHUKALIUN MEAULIMHCKUX JaHHBIX 17151 00yuenus MM-mo-
nesei. [ maBHble CII0KHOCTH BKIIIOYAIOT TPAaBOMEPHOE UCIIOIb30BaHUE IIEPCOHATIb-
HBIX JaHHBIX, COONIOEHHE KOH(UIEHIMATBHOCTH M Pa3pO3HEHHOCTh JaHHBIX
MEX]y Pa3InYHbIMU MEAULMHCKUMH HH(OPMALIMOHHBIMU cucTeMaMu. OTMevaeT-
Csl, YTO MHOTHE JaHHBIE 10 CUX MOp HE MepeBeaeHbl B HU(PPOBON BUI WU Mpe.-
CTaBJICHbI B HECTPYKTYPHUPOBAHHOM (popmaTe, OTCYTCTBYET €AMHBIM yHHUBEpCalb-
HBIM CTaHAApPT UX nepenayu [3].

Cratps T.M. baiitypranoBa u Ap. aHaIU3UPyeT BO3MOKHOCTH NpumeHeHuss U
B Ka3aXCTAaHCKOHM OHyIaliH-cucTteMe Saubol, OpueHTHpPOBaHHOW HA MPEBEHTHBHYIO
MeaunuHy. Cucrema Saubol HampaBieHa Ha MOBBIIICHUE YPOBHS 0OIIECTBEHHOTO
37I0POBbS IyTE€M PAHHETO BBISABICHUS U MpenoTBpalmieHus 3adoneBannii. OHa uc-
noJb3yeT anroputMel MM 1yt aHanmm3a MEAMIMHCKUX TaHHBIX M UACHTH(PHUKALNN
(akTOpOB pHICKa, MPEIOCTABIISIS IIEPCOHANN3UPOBAaHHBIE pekoMeHaanuu. Cucrema
BKJTIOYAET TaKWe KOMITOHEHTHI, kKak SaubolLab ais ananu30B, KaJIbKyISTOp UHIIEK-
ca Macchl Tella ¥ 3JIEKTPOHHYIO MEIMLIMHCKYIO KapTy, obecreunBast TyOOKui aHa-
JIU3 JAHHBIX MaIMEeHTa. DTO MO3BOJSET YIYyUIIUTh JOCTYH K KBAIM(UIIHPOBAHHOMN
MEAMIMHCKON MOMOIIM U CIIOCOOCTBYET OCO3HAHHOMY YIPABIECHUIO CBOUM 3710-
poBbeM [4].

Ha stom QoHe yxe cyuiecTByeT 3ajJesl B 00JaCTH MCIOJIb30BAHUS aHAJO-
TMYHBIX TEXHOJOTMH NP MOATOTOBKE OyIyIIMX U MPAKTUKYIOIUX Bpadel. B uact-
HocTH, crathsa T.I. ABadeBol W Ap. aHAIM3UPYET TEKYIIEE COCTOSHHE OOyUeHHUS
TEXHOJIOI'MU UCKYCCTBEHHOTO MHTEIIJIEKTA B BBICILIEM MEIUIIMHCKOM 00pa30BaHUH,
OTMeuasi BBICOKMI MHTEpEC CTYAEHTOB IIPHU OTPAHUYEHHOM 4HCie (HOPMalIbHBIX
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KypcoB. [Ipemiaraercst MHOTOATaNHas MOJIeNb MOJATOTOBKH, BKJIOHArOIIast 0a30Boe
O3HAaKOMJICHHE Ha MIIQJIIMX Kypcax U CHeualIu3upoBaHHbIC (aKyIbTaTUBbI HA
cTapmux. Moesnb Takke npeaycMaTpuBaeT yrinyOlieHHoe 00yueHue B OpaAuHaType
U HETIpepbIBHOE MpodeccroHaNbHOE pa3BUTHE M MPAKTUKYIOMMX Bpadeld. Oco-
00e BHUMaHUE yaenseTcs B3 Mexay ooyuennem MU u 3a1auamMu nepcoHaIn3m-
POBaHHOM MEIMIIMHBI, TOAYEPKUBAS BAXXHOCTh PAa3BUTHSI IIU(PPOBHIX KOMIIETEHITUH.
Peanuzanus 3Toit Moaenu mpu3BaHa MOJIEPHU3UPOBATh METUIIMHCKOE 00pa3oBaHue
Y NOATOTOBUTH CHELUATUCTOB, FOTOBBIX 3P (eKkTuBHO Hcnoab3oBate MU B kiuHM-
YeCcKo# mpakTuke [5].

B cratee A.A. Xyauka uccienyercss BIMSHHE MCKYCCTBEHHOIO HMHTEIIEKTa
Ha ONTHUMM3AIMI0 Y4eOHOTo mpolecca B MEIUIIMHCKUX By3axX, YTO JeJaeT TaKon
nporecc 0oiee NMepcOHATM3UPOBAHHBIM, 3()()EKTUBHBIM M MHTepakTUBHBIM. U
CIIOCOOCTBYET a1alITUBHOMY 00Yy4€HHI0, OICTPanBasi COAEPKaHUE U TEMII [0 UH-
TUBUAYaIbHbIE TOTPEOHOCTH KaKJIOTO CTYJIEHTA, IOMOTaeT IPenoAaBaTeIsiM
YIPaBIISATH OOJBIIMMHE IPYTIIIAMHU U aBTOMAaTU3UPOBATh OLIEHKY 3amanuii. Coznanue
BUPTYaJIbHBIX CHUMYJISTOPOB IO3BOJISIET CTYJAEHTaM OTpadarbiBaTh KIMHUYECKHE
HaBbIKM B 0€30IaCHON M peaIMCTUYHOMN cpese 0e3 pucka /sl peajibHbIX MalueH-
toB. Kpome toro, U urpaer BaxHyI0 pojib B aHaJIU3€ OONBIINX JaHHBIX, IOMOTast
CTyJIEeHTaM M3ydYaTh peiKue 3a00JIeBaHUS U COBEPILEHCTBOBATH AUAarHOCTUYECKUE
HaBbIKM. ABTOMAaTH3allUs aJIMUHUCTPATUBHBIX mpoueccoB M, Takux kak mjiaHu-
pOBaHME 3aHATUN U KOHTPOJIb MMOCEIIAeMOCTH, 0CBOOOXKIaeT epCOHAI AJIsl COCpe-
JIOTOYCHHMSI Ha 00pa30BaTENIbHBIX acreKkTax [6].

B pamkax omnuceiBaeMOro McCleoBaHUs ObLT MPOBEIACH 0030p, B TOM YHUCIIE
1 3apyOexKHBIX MyONUKAlNUNA, COCPEIOTOUEHHBIX HAa MPUMEHEHUH HOBEHMIINX WH-
(hOpMaIMOHHBIX TEXHOJIOTUN B 001aCTH MUKPOOUOIOTHH.

PenakimonHas ctarbsi, omyonukoBaHHas Bo Frontiers in Microbiology, npen-
CTaBIISIT MCCIIEIOBATENLCKYIO TEMY IO aHTUMHUKPOOHOH pe3uctentHoctu (AMP),
MOAYEPKUBAET HEOOXOIUMOCTh MYJIBTUANCIMIUIMHAPHOTO noaxona. MccnenoBanue
OXBAaTBhIBAaET pA3IMYHbIC OONACTH, BKJIIOYas pa3padOTKy HOBBIX aHTUMHUKPOOHBIX
CPEACTB, COBEPIICHCTBOBAHUE AMArHOCTUUECKUX MHCTPYMEHTOB U MIOHMMAaHUE Me-
xaHn3MoB AMP, 31ech Taxoke 00CyKAaI0TCsl YIyUIIEHHBIA 3MUAEMUOIOTHUECKUN
HA/130p U POJIb MOOMIJIBHBIX T€HETUYECKHUX 3JIEMEHTOB B PAaCHpPOCTPAHEHUU PE3U-
CTCHTHOCTH. B 1e7TIOM CTaThsi CIIy>KUT 0030pOM TMOCIETHUX TOCTHKEHUN U Oyy-
IIUX HampasJieHud B 6oprde ¢ AMP [7].

Penaxmmonnas crares «2030: Hyxen u Ham elie HaI MUKPOOHOJIOT?» Tpe-
CKa3bIBaCT 3HAUYUTEIHLHYIO TPaHCHOPMAITHIO KITMHIYECKOM MUKpoouomoruu k 2030 1.
Onarozmapst apromaruzanuu, podotusanuu u MU, uyto npusener k cokpalieHuro yya-
CTHS YeJIOBEKa B AUArHOCTHKE. B HEll ocBemaroTcs Takue JOCTHOXKEHMs, Kak Mass
Spectrometry (MS), MALDI-TOF (Matrix-Assisted Laser Desorption/lonization
Time-of-Flight), NGS (Next-Generation Sequencing) u M-ycoBepiiieHCTBOBaHHBIH
aHanu3 U300pakeHui Ui UASHTHU(PUKALMY U TECTUPOBAHUSI aHTUMUKPOOHON UyB-
CTBUTEIBHOCTH. 3aTParuBaroTCsl TakXKe BaKHbIE BONPOCHI 00 OTBETCTBEHHOCTH Ye-
JIOBEKa B mpotieccax, ynpasisiembix UM, moguepkuBaetcs, uro MW nomken gomon-
HATbH, & HE 3aMEHATH POJIb MUKpoOHosora [8].
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O0630p, MOCBSAIICHHBII COBPEMEHHOMY COCTOSIHUIO aBTOMATU3alUU JJabopaTop-
HBIX HCCJIEJJOBAHUN B J1TaOOpaTOpuu KIMHUYECKOH MHUKPOOMOJIOTHH, MOAPOOHO
OIMCBIBACT TEKYIIEE COCTOSIHUE TIOTHOM aBTOMaTH3aIluK JabopaTopuii B KIIMHUYE-
CKOM MMKpOOMOJIOTHH, BKIIFOUAs armapaTHoe U MporpaMMHoe oOecriedeHne, BIus-
HUe Ha pabouue npouecchl. OH NOAYEPKUBACT 3HAYNUTENIbHBIE IPEUMYIIIECTBA MOJI-
HOM aBTOMaru3alMM J1abopaTopHii, TakWe KaK MOBBILICHHE CTaHAApTH3AIMUH,
s dexTuBHOCTH M O€30MACHOCTH Ha pabodyeM MecTe, MOTCHIIMAIbHOE CHIDKCHHE
JOTOCPOYHBIX 3arpar. [Ipu3HaroTcs cieayromue npooieMbl: 3HAYUTEIbHBIE TIep-
BOHAYaJIbHbIE MHBECTUIIMU U HEOOXOAMMOCTH MEPEOLIEHKH PadO4MX IMPOIECCOB.
Jlenaercs cnenyromiee 3aKIIOYEHHE: XOTS MOJTHAs aBTOMAaTHU3allMs MEHsET Jiabopa-
TOPHIO, OTIBIT KIIMHUYECKON MUKPOOHOIOTHH OCTAHETCS KPUTHUECKH BaXXHBIM [9].

B crathe «Pa3BuBaromuecs mpuioKeHUs HCKYCCTBEHHOTO HHTEIJICKTa M Ma-
IIMHHOTO OOYYEeHHs B TECTUPOBAHUU MH(PEKIIMOHHBIX 3200JI€BaHUIN UCCIIETyeT-
cs npeoOpasyromas poas MM u mammuaHoro odyuenuss (MO) B TeCTHpOBaHUH
MH(}EKIMOHHBIX 3a00JI€BaHUM, AesIaeTCsl aKIIEHT Ha CIOCOOHOCTH MHTETPUPOBATh
pa3nuYHbIE MOTOKU JaHHBIX («CIUsSHUE NaHHBIX»). [logpoOHO omuckIBaeTCs Mpu-
MeHenue MO B naboparopHoit fuarnoctuke (COVID-19, TectupoBanue uyBCTBU-
TEJIbHOCTU K aHTHOMOTHKAM, MAJISIPHS ) ¥ KITMHUYECKOM ITPOTHO3UPOBAHHH (CETICHC,
rernatut). KoHIenuus «CIusHus AaHHBIX», 00BbeIUHSIOMAs pe3ysbTaThl J1abopa-
TOPHBIX HCCJIEOBAHMM, IMOKA3aTeNd >KU3HEICSATENIbHOCTH U JaHHBIE HOCHUMBIX
YCTPOMCTB, MpeCTaBIeHA KaK KiIroueBoe Oymyriee Hampasienue [10].

3uman AcxaH TPOBEN BCECTOPOHHEE HCCIICAOBAaHHE JHMTEPATYphl MO Oazam
nanabix PubMed, Scopus, Web of Science u Google Scholar, oxBarsiBarotee my0-
mukanuu ¢ gsaBaps 2000 r. mo mapt 2024 r. Ctparerus nomcka UCIoib30Balla pas-
JUYHbIE KOMOMHAIIMU KIIIOYEBBIX CIIOB, BKJIIOYAs «UCKYCCTBEHHBIN HHTEIUIEKTY,
«MamuHHOE o0ydenuey, «MMN», «menuunHckoe oOpa3oBaHuey, «y4eOHBIH TUIaH»,
«TIpeTIo/IaBaHMe», «OIeHKa». [lomyueHHbIe pe3ylIbTaThl TIO3BOJIMIA CHHTE3HPOBATh
noaxoxabl K uHTerpauuun MM B MeauumHcKoe 0Opa3oBaHUE HA BCEX YPOBHSIX — OT
OakanaBpuara J10 HepephIBHOTO MPO(PECCUOHATBLHOTO PA3BUTHS MEUIIMHCKUX pa-
00THHKOB. B cTarhe ocBemaroTCsi MHOTOUMCIICHHbIE BapuaHThl puMmeHenus NUU:
MOJJAEPHKA TUATHOCTUKU, COBEPILIEHCTBOBAHHUE YUEOHBIX TUIAHOB U METO/IOB OLIEH-
KM, aBTOMAaTH3allis aJMUHHCTPATUBHBIX 33/1a4. BEHISBIEHBI KITIOUYEBBIC Oapbephl
JUTSL ITUPOKOTO BHEIPEHUSI, B TOM YHCJIE 3TUYECKHE TUIEMMbI, OTCYTCTBHE BaJIUIH-
POBaHHBIX Y4eOHBIX IPOrpaMM U MH(pacTPYKTypHBbIE orpanndenus. s ycroiuu-
BOT'O BHEJPEHUs MpeJiaraeTcsi MO3TAIMHbIN, OPUEHTUPOBAHHBIN HA CTYJEHTA MO-
XOJl, a TaKXK€ pa3BUTHE CTPYKTYPHUPOBAHHBIX Y4EOHBIX MPOTpaMM M ATHUECKH
000CHOBaHHBIX MPAKTHK [11].

Ha ocHOBaHMM NaHHBIX MPHUBEIEHHBIX CTATEH MOXXHO BBIACIUTH OCHOBHBIC
oOnactu ucnionszoBanusg MU B menunune [12—15]. B ux uncne xupyprus, repanus,
JMArHOCTHKA 3a00JIeBaHUH U y/IaJC€HHBI MOHUTOPHHT MAllMEHTOB, YXO/ 32 MaIlu-
€HTaMH, YIpaBJIeHHUE 3/paBOOXpPAHEHHEM, OLIEHKAa PUCKOB U IPOTHO3MpPOBAHUE,
o0y4YeHHe W TMOJTrOTOBKA KaJpOB, MEAMIIMHCKAs BH3yalIM3allusi, KPyIJIOCYTOUHAs
MEIUIIMHCKAst TIOMOUIb C 4aT-00TaMu U BUPTYaJbHBIMU MTOMOIIHUKAMH, TICUXOJIO0-
TMYEeCKasi TOMOIb, MOHUTOPHHT M pa3padOTKa HOBBIX JIEKAPCTB, aHAJIU3 MPUYUH
3a0oneBaHuil, oreHKa 3PPEKTUBHOCTH MEIUIIMHCKOTO 000PYIOBAHHSL.
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Cronp MacmTabHOE BHepeHue Texunonoruii M B MequiimHy HEBO3MOXKHO 0e3
KOMITJIEKCHOW MOJTOTOBKH CIIELUATINCTOB KaK Ha ypOBHE MOTy4YeHUs: 6a30BOro 0o-
pa3oBaHMs (CIEUUATUTET), TAK U Ha YPOBHE MPOrpaMM IMOBBIIICHUS KBalU(pUKa-
LIMA paHee JMIUIOMUPOBAHHBIX CHEIUATUCTOB. VCronb30BaHWE HOBBIX METOJIMK
B IIPOIIECCaX, OT KOTOPBIX 3aBUCHUT 3[I0POBBE JIFO/ICH, TpeOyeT TIIaTeIbHOM arpoda-
MU 00pa3oBaTeNbHBIX METOIUK U anroputMoB MU i oOydeHus U MpaKTUYeCKUX
3aHATUN B 1a00paTOpHsIX.

AKTyaJqbHOCTh HCCIEIOBAHUS COCTOMT B TOM, 4TO Onaronmapst pa3zpalboTke
u BHesipeHuto cucteMm MU B oOpazoBarenbHyto atGopMy Oyaymiue U IpakTHKY-
IOLIMEe MUKPOOHOJIOTH CMOIVIM YBUJETh, Kak 3(dexkruBHo ncnonb3yercs MU ms
aBTOMAaTU3MPOBAHHOIO IOJICUYETA KOJOHUH MHKPOOPraHU3MOB M JE€TEKTHPOBAHHUS
WX aHTUOMOTUKOPE3UCTEHTHOCTH HA OCHOBE 00Pa0OTKH MU(PPOBBIX H300paKEHUH.

OcHOBHas 11eJTb — BHEJPEHUE 3TUX MOJIEe B 00pa30BaTeNbHBIN Mpolecc Ha
0a3e METUIIMHCKHUX U UCCIEA0BATEIbCKUX JTab0opaTopuil B ynoOHOM 1yl Oyaymx
U JEHCTBYIOLUIMX MUKPOOHOJIOroB (hopMe, a TaKKe BOZMOYKHOCTH JIJISl MHTETpalliu
¢ WHGOPMALMOHHBIMUA CHCTEMAaMU OOpA30BATEIFHBIX W MEAMIMHCKUX YUpexKe-
Hull. OnnaiiH-1argopMa MOXKET MO3BOJIMTH COKPAaTUTh BPEMEHHbBIE U PECYpPCHBIE
3arparbl Ha 00pabOTKY JaHHBIX, a TaKXKe MOBBICUTH 3()PPEKTUBHOCTh U KaYECTBO
HUCCIIETOBAaHUN.

B Hacrosiimmii MOMEHT HEOOXOAMMBIC UCIIBITAHUS TPOXOIAT Ha 0a3ze MOCKOB-
CKOT'O HayYHO-IIPAKTUUECKOTO LIEHTpa J1a00opaTOpHBIX UccienoBanuii Jlenmapramen-
ta 3npaBooxpaneHus . Mockssl (MHIIIJIN). e ucnbitanuii — aBTOMaTH3aUS
npouecca coopa nzoOpakeHuil yamiek lleTpu U cOOTBETCTByIOIIEE yBEIUYCHHE
o0bema obyuarolero marepuana s M.

3nakomctBO ¢ MU Oynyime MUKpOOHOIOTH MOTYT MOJIYYUTh B paMKaXx Mpe-
MeTa «MenunuHckas nHpopMaTtrka» (Ha 1-2 Kypcax By30B). B pamkax nanHoii
yueOHOM JHCHUIIMHBI W3y4YalroTCsl OCHOBBI MH(OPMATHUKU B 3/IPaBOOXPAHEHMUHU,
6a3bl 3HaHu# 1 npumepsl MU B nuarnoctuke 3aboneBanuii. B ocHoBHOM 00yueHue
CBOAMTCS K 0030py MOHATUH M npuMepaM. Bysamu niu cuctemamu J{I10 moryt
IIPOBOJIUTHCS OTAEIIBHBIE CEMUHAPBI WM MAaCTEP-KJIACCHl O BO3MOXKHOCTSAX IpUMeE-
HeHust MW B kIMHUYECKOM AMArHOCTUKE MM CO3JJaHUU HOBBIX BakuH. Kakoii-To
eIMHOW HeNpepbIBHOM Moaenu oOydenus npumenenuss MW st Oyaymunx MUKpO-
OMOJIOTOB TIOKA HET.

IToaToMy BO3HUKaET npobrema ONTUMU3ALNN CYIIECTBYIOIIUX METOJIOB MOA-
TFOTOBKM MUKpPOOMOJIOTOB B By3€ ¢ noMolubto M, uro no3BossieT caenars npoiecc
o0y4eHus cTyAeHTOB Oosiee 3 (HEeKTUBHBIM, IEPCOHATN3NPOBAHHBIM U TITYOOKHM.

Mertonosorusi. B kauectBe MHCTpyMeHTa /715l pa3paboTKu 00pa30BaTeIbHOTO
Kypca, CO37aHUs TECTOBBIX 3aJjaHHM, BUJICO- U ayIuO(PparMEeHTOB, MOAKIIOUEHHS
komrioHeHToB MU u cpencTB ananusa qaHHBIX U 00y4yeHHs] B y4ueOHOM Kypce Huc-
0JIb30BaJIaCh pOCCHIiCKas oOpa3oBaTenbHast miardopma iSpring'. B koHCTpyKTOpE
iSpring cozmepkarcs pa3HbIe JOTOJHUTEIbHBIC PUIOKEHHUS U MIa0IOHBI, a caM

! Hamesxmast matrdopma Uit KOPIIOPaTHBHOTO OHJIaiH-00yueHus // ObpazoBartenpHas miarpopma
iSpring. URL: www.ispring.ru (gara obpamenus: 01.11.2024).
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TEOPETHUECKUH Marepuai sl JeKIUid MoxHO cobupath B PowerPoint. Tlocne
YCTaHOBKH KOHCTPYKTOpA B 3TO MPUIIOKEHUE JOOABIsIeTCs] HOBasi BKJIAKa C peay-
CTAHOBJIEHHBIMH JIONIOJIHUTEIbHBIMU HHCTPYMEHTAMH.

Jnst pemenust mpobiaembl HccienoBaHUS Oblla OCYyIIEeCTBIEHA pa3padoTka
y4eOHOro Kypca 1o ucnoib3oBanuio M B MukpoOuonorndeckon mpaxkTHKE, Mo-
3BOJISIIOIIEH MOAroToBUTH ciyrarenei 110 u cTyneHTOB-MHUKPOOHOIOTOB.

B uccnenoBanuy npuUMEHSIUCH NEPEIOBBIE METOABI MALIMHHOIO OOy4eHus,
BKJIIOYAsi aJITOPUTMbI CETMEHTALIMU KIIaCTepHU3alMU I 00paboTKH N300paKeHUH
MUKpoOHonornyeckux obpasnoB. Paspaborana moxens MU, cnocoOHas s dek-
TUBHO aHAJM3UPOBATH, KIACCU(UIIMPOBATH Pa3IUYHbIC BUIBl MUKPOOPTAaHU3MOB
Ha OCHOBE IIU(POBBIX NU300paKCHHIA.

OcHOBHasl HOBU3HA — BHEJPEHUE B 00pa3oBaTebHbIN npouecc meronos MU
NPUMEHUTETFHO K MpOIeccaM MUKPOOHOIOTMYECKOTO aHaIM3a, YTO TO3BOJIMIO
3HAUUTENILHO TOBBICUTH YPPEKTUBHOCTh M TOUHOCTD HccienoBaHmid. Pa3paboran-
Hasi METO/I0JIOTHS CIIOCOOHA 3HAYMTEIBHO YCKOPUTH IMPOLECC IUAarHOCTUKH B Me-
JTUIIMHCKUX U HCCIIEOBATENbCKUX Ja00OpaTOpUsiX, @ TaKkKe IMOBBICUTh TOYHOCTb
BBISIBJICHUSI aHTUOMOTUKOPE3UCTEHTHOCTH.

PexoMeHnnyercsi BHeApeHUE pa3pabOTaHHBIX METO/IOB U TEXHOJIOTHH B 1abopa-
TOPHYIO IPAKTHKY CTYAEHTOB MHUKpPOOHOJIOTOB Ui ONTHUMHU3ALUU U YCKOPEHHS
MIPOLIECCOB MUKPOOMOIOrHYecKoro ananusa. [Ipu aToM BaskHO 1000ydaTh MOJIENb
C UCII0JIb30BaHNEM HOBBIX Pa3MEUEHHBIX JaHHBIX, yBEINYNBas €€ dPPEKTUBHOCTD.
DTO MO3BOJIUT 3HAUUTENBHO MOBBICUTH KAYECTBO MCCIIEIOBAHUN U YIy4IIUTh (-
(eKTUBHOCTH MUKPOOHOJIOTHYECKON TUAarHOCTUKH.

PesyabTarhl u 06cy:kaenne. Kak yxxe orMedanocs, Obul pa3paboTaH U BHe-
npeH yuebnbiit Kypc «lIpruMeHeHrne UCKyCCTBEHHOTO MHTEIIEKTa B MUKPOOHOIIO-
THYecKoil mpakTuke» ans ciymareneit mporpamm IO u cTtyneHToB — Oymymux
MHUKPOOHOJIOTOB C LIEJIbI0 BOOPYKUTh UX 3HAHUSMHU U NMPAKTUUECKUMHU HaBBIKAMU
110 UHTETPALlK BBIUMCINTENBbHBIX TexHooruit MU B nponecc aHanu3a MUKpoOHo-
aoruyeckux obpasnoB. Ocoboe BHUMAHUE YIEICHO aBTOMAaTHM3MPOBAHHOMY TOJ-
CUETY KOJIOHUI MUKPOOPTraHMU3MOB U JIETEKTUPOBAHUIO UX AHTUOMOTUKOPE3UCTEHT-
HOCTH Ha OCHOBE 00pabOTKU ITU(PPOBBIX U300paKCHHIA.

Kypc oxBareiBaetr Bech 1iuki padotsl ¢ UM B MUKpoOMOIOTrUy — OT MOJyUEHUs
BBICOKOKAQUECTBEHHBIX M300paKeHUI M UX pa3sMETKH 70 OOyuYeHHs M BalUJalud
Moznenen MU, a Takke MHTEpHpeTalyy NOJy4SHHBIX PE3YJIbTAaTOB U UX HHTErPALMH
B IMIOBCEHEBHYIO J1a00paTOpHYIO MpakTUKy. Llenb Kypca — moAroToBka crenuanu-
CTOB, CHOCOOHBIX HE TOJIBKO HCIIOIBh30BaTh CymiecTByomue N-cuctemsl, HO 1 ak-
THUBHO y4acCTBOBATh B UX pa3pabOTKe, ajalTallui U COBEPIICHCTBOBAHUY, TOBBIIIAS
3¢ (PEeKTUBHOCTD, TOUHOCTH U JTOCTYITHOCTh MUKPOOHOJIOTUYECKUX UCCIICIOBAHMIA.

Cooepoicanue obyuyenus. IlporpaMma OOy4YeHHsS CKOMIIOHOBaHA W3 Pa3leiioB,
Ka)K]IbIM U3 KOTOPBIX MOCBSIIECH ONpeeTIeHHOMY acnekTy npumeHenust M B Mukpo-
Ouosoruu.

[Tpu uzydenun paznena «OcHOBBI TUGPOBOI MUKPOOUOIOTUH M UCKYCCTBEH-
HOTO UHTEIJIEKTa» CTYJAEHTHI MMOJIy4aT BO3MOKHOCTh IMO3HAKOMUTHCS ¢ IIUPPOBOit
MUKpPOOUOIIOTHEH, Y3HAIOT 00 €€ aKTyalIbHBIX MPOoOieMax, pelaeMbIX ¢ TOMOIIBIO
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NN (aHTHOMOTUKOPE3UCTEHTHOCTh, YCKOPEHNE NMUarHOCTUKH). [IpoaHanu3upyroT
OCHOBHEIE onpezeneHus: M u MammmHHOTO 00y4eHuUsl, OCHOBHBIC TIPUHIIUIIBI Pa0o-
Thl HEHPOHHBIX CETEH, PACCMOTPSAT NpUMEPHI ycriemHoro Bueapenust MU B paznuy-
HbIE 00JIaCTH MEIUITMHBI (IMarHOCTHKA, Pa3padOTKa JIEKapCTB, XUPYPIHs, IPEBEH-
TUBHAsI MEAUITMHA, JITA0OpAaTOpHAst MUKPOOUOJIOTHS ).

B paznene «MeTononorus moryueHust 1 EpBUYHON 00pabOTKH M300pakeHui
MHKPOOHOJIOTHUECKUX 00pa3IoBy MPOBOIUTCS 3HAKOMCTBO ¢ 000OpYIOBAaHUEM TSI
MONTyYeHUsT U300paxeHHid, 0030p TEXHUIECKUX CPEACTB (KaMephl, OCBETUTEIILHBIC
npuOopsl, HOTOOOKCH). PaccmarpuBaroOTCs pa3IMUHbIE THITBI KOHCTPYKIHH ISt
(hoTOCHEMKH (3aKPBITOTO M OTKPHITOrO THMa) (puc. 1, 2), TpeOOBaHUS K KaueCTBY
n300pakeHnit: paspemnienue (He Meree 12 M), cootHomenue ctopoH (1:1 wm 2:1
B 3aBHCHMOCTH OT 33]1auM), yroil chbeMKH (90°), oTCyTCTBUE OIHMKOB, IIIyMOB U pa3-
MbITHS (puc. 3).

Instrument Platf
CpernctBo Thinibepus for L af orm
CheMKHI ® 11 CBEMKH photography o
photography
.‘ Platform
1 jo ILnarbopua for Petri
Juis gamku [lerpu h
dish
h 4 \d 4
L J { J
OcBeTHTelIbHBIe TPHOOPBL Lighting fixtures
Puc. 1. KOHCTpyKUMS 3aKpbITOro Tuna Figure 1. Closed type design
UctoyHumk: cospaHo MN.H. dununnosbim, Source: created by Pavel N. Filippov,
A.T. Komaposbim, B.B. LLeBLOBbIM. Andrey G. Komarov, Vasiliy V. Shevtsov.

YepHas nnatgopmMa CpefcTBO Chemki Black platform Instrument for photographJ

Platform

. stands
Yauwuka Metpu Petri Dish

Puc. 2. KOHCTPYyKLUS OTKPLITOrO TMNa Figure 2. Open type design
UetoyHumk: co3paHo MN.H. ®unmnnosbim, Source: created by Pavel N. Filippov,
A.T. Komapogbim, B.B. LLIeBLOBbIM. Andrey G. Komarov, Vasiliy V. Shevtsov.

PaccmarpuBaeTcs nporece moAroToBKM MUKPOOHOIOTHYECKUX 00pa31oB, Me-
TOMKA MApKUPOBKH Yamiek [leTpu, mporecc CUNThIBaHUS STUKETKH C IBYX CTOPOH
yamky (MepBbId CHUMOK, BpalleHue Jamku Ha 180°, Bropoli CHUMOK) (puc. 4),
NpaBUJia pa3MENIeHHUs YalKky B (POTOOOKCE Uil ONTHMAIbHON ChEMKH.

s xoppektHoii pabotsl UM B mponecce o0paboTku n300pakeHui nzyda-
FOTCSI METO/1bI IEPBUYHOM 00pabOTKM N300paskeHHi, peaBapuTesbHas 00padoTka:
KOpPEKIUs IPKOCTH U KOHTpACTa, OamaHc Oenoro, KOppPeKLus reoMeTpuIeCKUX
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HCKa)KeHUM, ycTpaHeHHe [TyMa: IPUMEHEHHE MEANAHHbBIX U rayCCOBBIX (DUIIBTPOB,
NETEKTUPOBAHUE U ylajeHHe apTe(akToB, CErMEHTalus: moporosas oOpaboTka,
KOHTYPHBIM aHanu3, BOJOpaszell, BhIACIEHUE MTPU3HAKOB; MOP(hOIOTHYeCKUe ore-
paiuu, kiaccuuKaius TEKCTyp, OOHapy)eHHe U 00paboTKa STUKETOK, pasfelie-
HUE N300paKeHU C HECKOJIBKUMU 3TUKETKaMU Ha OT/AEIbHbIE 00IaCTH.

Puc. 3. NTorosklin BapnaHT poTtobokca

UctoyHuk: doTo A.T. Komaposa.

Figure 3. Final version of the photo box

Source: photo by Andrey G. Komarov.

Puc. 4. ®oto vawiku NeTpu B 3aKkpbITOM GOTOGOKCE

UcTtouruk: poTo MN.H. dunnnnosa.

Figure 4. Photo of a Petri dish in a closed photo box

Source: photo by Pavel N. Filippov.
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Jnst mepenaun 06paboTanHOM nHDOPMAITUHU (M300paKEHHIA) B BBIYUCIUTETHHON
komrieke MM TpeOyeTcs opraHu3anusi XpaHEHHs IaHHBIX Ha 0Oasze crenua-
JU3UPOBAHHBIX OTKA30yCTOWYMBBIX XPAaHWIMIN, B CBSI3U C YEM pPACCMaTpPUBAIOTCS
MIPOIIECCHI XPAHEHUS U YTIPABICHUSI TAHHBIMHU, TIPUHITUITHI XPAHEHUs! TAaHHBIX B Xpa-
HUWIMIIAX Tumna S3, cTpykTypa mMeTanH(popMmamuu (Kox MCCIEAOBaHUs, TOI/MECHII,
HOMEp MPOOBI, MOPAIKOBBIM HOMEp Yalllki, Ha3BaHUE CPEbl), MPOLECCHl apXUBU-
pOBaHUS U yIpaBlIeHHEe 00bEMOM U300paKEHUH.

B paznene kypca, MOCBAIIEHHOM METOJOJOTMM aHHOTUPOBAHUS (pa3METKH)
1M(POBBIX U300paKEHUMN, pacCMaTPUBAIOTCS 3HAYEHHE aHHOTAIlUM U UHCTPYMEH-
ThI AHHOTAINH, BAXKHOCTh Ka4€CTBEHHON pa3MeTku it oOydenus M-moneneii,
0030p uHCcTpyMeHTOB st pydHoit pasmetku: CVAT (Computer Vision Annotation
Tool) u GIMP (GNU Image Manipulation Program).

[IpousBenena crangapTrU3anus H300paKeHU sl pa3METKH U chOpMYIHpOBa-
HBI TpeOOBaHUS K U300paKEHUAM IS 33/1a4H [T0JICYeTa KOJIOHUH (4epHbIi (oH, 6e3
omukoB, 1:1 cootHomenue cropoH, paspemienue 2000 x 2000 px), TpeGoBaHus
K M300pakKeHUsIM ISl 3aJa4ll aHTUOMOTMKOPE3UCTEHTHOCTH (YepHBIN (oH, Oe3
onmukoB, 1:1 cootHomenue cropon, paspererue 4000 x 4000 px).

PaccmoTpena anHoTaIust 00BEKTOB — MOJCUET KOJOHUH. THIl cermMeHTauuu —
Semantic Segmentation u Instance Segmentation. Onpenenenue metok (label) mst
MHUKpPOOPIraHW3MOB — Ha3BaHuE HcciaenyemMoro Mukpoopranusma (Group). Ilapa-
METphI METOK — concentration 10, 10° u T.a. MHCTpyKIKHK 1O pa3MeTKe MacKaMu
(Brushing tools) — 3akpamuBanue 061acT OTHOTO MUKPOOPTaHU3Ma, Pa3MeTKa Iie-
PEKPBIBAIOIINXCA KYJIBTYD.

PaccmoTpena anHOTanusi 0ObEKTOB — aHTUOMOTHKOPE3UCTEHTHOCTb, UCTIONb-
30BaHME JIUCKA, TPOIMUTAHHOTO aHTHOUOTUKOM: THT pazmeTku box (Bounding Box).
[Tapamerpsl meTku — Type (Bug anTHOUMOTHKA), R (paguyc 30HbI u3uca). MHCTPYK-
uu 1o pasmetke Bounding Box — BeieneHrne AUCKOB, MPOCTAaHOBKA 3HAYEHUH T1a-
pameTpoB. Paru — TUI Pa3METKU «Tern». MeTkn — «AKTUBHBINY», «HeT akTHBHBIX».

@duHanpHas 4acTh aHHOTAIIMM — aBTOMAaTU3MPOBaHHAsI pa3MeTKa C MOMOIIbIO
anroputmoB knactepuzauuu. [Ipumenenne KMEAN, DBSCAN, BIRCH s BbI-
JIeJIeHUsI MUKPOOHBIX KYJIBTYp MO I[BETY/MHTEHCUBHOCTH MTUKCEJEH U co3jaHue Ma-
COK C TIOMOIIBIO KJIACTEPU3AIIUH.

BaxHo mo3HaKOMUTH 00yUaIOLIUXCS C TEM, UTO MO 3aBEPILIEHUH MPOIIECCOB aH-
HOTAIMH HEOOXOIUMO MPOBECTU KOHTPOJIb Ka4YeCTBa M BAIUAINIO. B cBs3U ¢ 3TUM
B CoZIepKaHKe Kypca BKIIIOUEHO OMHCAHKUE POIECCOB BaJIUIaluy U BepUPHUKAIIH:
HE3aBHUCUMas MPOBEPKa pa3METKH dKCIEpTaMH, criocoboB ucnonb3oBanus Ground
Truth (atanonnsix nanubeix) U Ground Truth Accuracy (mpocreimuii cioco0 o1eH-
KU TOYHOCTH JIaTaceTa), a TaKKe MOIXOJbl K KOPPEKTUPOBKE OMNOOK M HETOUHO-
CTEU pa3METKH.

Ha ocHOBe mOTy4eHHBIX JaHHBIX IPOBOAUTCS 00yUEHHE U BaJIUAALUS MOJIeNei
U, a umenHo: cOop u kinaccuduKaius JaHHBIX I 00ydeHUs, BBIOOpP KJIacCOB
oaxrepuit (Candida spp., Enterococcus faecalis, Escherichia coli, Klebsiella
pneumoniae, Morganella morganii, Streptococcus spp., Staphylococcus spp.).
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OcymecTBisieTcst popMupoBaHue cbamancupoBaHHoro gaaraceta u3 790 dotorpa-
¢wuit (395 ¢ kax10# CTOPOHBI YAIIKK) U 682 TOMOTHUTEIBHBIX U300paXKEeHUH, pyd-
Has pazmeTka 141 ¢ororpadun aHTHOMOTUKOB U Pa3IMYHBIC KOJTUYECTBA JUIsl APY-
TUX MUKPOOPTaHU3MOB, CTPYKTYPHUPOBAHUE M MOATOTOBKA PAa3MEUYCHHBIX JaHHBIX
(HOpMaM3aIKsl, MacIITaOUPOBAHUE).

[Tocnenyromum 3TaroM BbICTyMaeT 00y4YeHHe MOJEIH CEerMEHTaluH, BIOOp
apxutektypsl Moxaenu: komOunHamms U-Net m ResNet-34. Koncrpykius U-Net
¢ ResNet-34: konuposmuk (ResNet-34) u nexoaep (TpaHCIIOHUPOBAaHHBIE CBEPTKH,
MpOITyCcKaTh COeANHEHUs), mpenoOyueHne Ha ImageNet ns yckopeHus mnpoiiecca,
ayrMeHTaIusl JaHHBIX (M3MEHEHHS OCBEIEHUS, TTOBOPOTHI, MACIITAOMPOBaHUE),
pazznenenue Ha obydaromryto (80 %) u Banunanuonnyio (20 %) Beidopku. Ompe-
nensitorest pynkuuu norepsb (CrossEntropyLoss, DiceLoss, FocalLoss, MSELoss)
u ontumm3atop (Adam). MouutopuHr u MeTpuku Beraucisitores no IoU (Inter-
section over Union) u F-mepa (Fscore).

OO6yuaromumcs npeagaraeTcs 3HakOMCTBO CO CIIOCOOaMU pelIeHHs TaKuX 3a-
Ja4, KaKk onpezeseHne KOHIEHTPAIMH, UCTIOIb30BaHHE CErMEHTHPOBAHHBIX MaCOK
JUIS omnpesesieHns: 001acTu KyJabTyp, MOJCUET TUIOIMIAau KylIbTyp (MHKcenei), mo-
CTpOCHHE JTUHEHHOU MOJENHU I KOJMYECTBEHHOTO OIpEeesIeH s KOHIICHTPalltH,
OIICHKA TOYHOCTH JMHEHHOUN Moenn — koddumuenT nerepmunanuu (R?) u cpen-
HekBaparndHas omunoka (MSE), Banumamus Moneny Ha OTIEIbHOM Habope JaH-
HBIX, CBEPKA C TaOOPaTOPHBIMU JaHHBIMH. B yueOHOM Kypce MPUBOIASTCS IPUMEPhI
paboThI MOJIENIN TP PEIICHUH 3a/1a4H ITO/ICUETa KOJIOHUH.

Hapsiny ¢ a3TuM B pakax Kypca pemiaercs 3ajada ornpeaeaeHuss aHTHOMOTHKOpe-
3UCTEHTHOCTH, UCTIONb30BaHue cermenTanuu (U-Net) 1ist uaeHTHGUKAIUT U JIO-
KallM3alliy JUCKOB C aHTUOMOTHKAaMH, MPOBOIUTCS aHAJIM3 30H MHTUOMPOBAHUS
(pacueT paccTOSHHIA OT LIEHTPOB JMCKOB JI0 TPAHUI] 30HBI HHTHOUPOBAHHMS), UHTEP-
MpeTanus pe3ynbTaToB: CPABHEHHUE CO CTAaHAAPTHBIMU Ta0JIULIaMU YyBCTBUTEIBHO-
CTH/pe3ucTeHTHOCTU. PaccmarpuBaroTcsi MpoOIeMbl ¢ paclio3HaBaHUEM TEKCTa Ha
nuckax (HeoOoxoaumocTh OCR wnmm gomonHUTENbHONW HEeWpoHHOU cetn). [IpoBo-
JUTCS CO3MaHUE W BaJMIAIMS MOAEIH JJIsi OTPE/IEICHUsI TUCKOB U aHAIM3a Pe3u-
CTEHTHOCTH, PacCUUTBIBAIOTCA METpUKH i ¢aros: Fl-mepa u crnenupudHocTsb
(Specificity). [TpuBonsTcst mpuMepsl pabOTHI MOJIENTH MTPH PELICHUH 3a/1a4 Ha aHTHU-
OMOTHUKOPE3UCTEHTHOCTb.

3aK/IIOUUTENBHBIN 3Tall — UHTErpalys U NpakTuieckoe npuMenenune MHU-cu-
CTeM B JIa0OpaTOpHYIO MPaKTUKY. PaccMaTpuBaroTCs MpakTHUECKUe aClIEKThl HHTE-
rpalyy aBTOMATU3MPOBAHHOTO aHAJM3a B CYyIIECTBYIoIMe mpouecchl. [Ipouns-
BOJIUTCS OIIEHKA ONTHUMHU3ALUK pabourx MPOIECCOB, COKpAIEHHWE BPEMEHHBIX
U pecypcHbIX 3aTpar. Onpezaensiercs SKOHOMUUEcKass U Hay4Hast 3(p(peKTUuBHOCTS.
PaccuntbiBaeTcst 5KOHOMUSI BpEMEHH NMEPCOHANA, CHIYKEHUE OLIMOOK, MOBBILICHHUE
KauecTBa aHanu3a. OIEHNBAETCSI KOHKYPEHTOCTIOCOOHOCTh pa3pabOTaHHBIX METO-
JI0OB Ha MUPOBOM YPOBHE.

B pamkax oOy4eHus Mo mpenjgaraeMoMy Kypcy paccMaTpUBAIOTCS dTHUECKUE
Y TIpaBOBBIC acmeKThl. [IpoBoguTcst oOcyxnenne nmpobiaemM KOHPUICHINATBHOCTH
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JAHHBIX, OTBETCTBEHHOCTH 3a OmMOku MU («depHBI SIIMK»). AKIEHTUPYETCS
BaXHOCTh 3aKOHOJIATEIILHOTO PETYITHPOBAHMS M KOJEKCOB ITUKH JJIsi IPUMEHEHHSI
W B Mmeguninige.

Jlist Ka)10T0 pasjiesnna onruchIBaeMOoro yueOHOro Kypca MperyCcMOTPEHbI TIpak-
TUYECKHUE 3a/IaHus JIJIs CTY/ICHTOB, HalpaBJIeHHbIE HA 3aKPEIUICHNE TEOPETUIECKUX
3HAHWUU U pa3BUTHE NMPUKIIAJIHBIX HABLIKOB. [IprBeeM HEKOTOPBIC U3 HUX.

1. Anamurmueckuii 0030p. [loATOTOBUTH KpaTKUil aHATUTHYECKUA 0030p
(2-3 crpanuubl) TeKy1ero cocrosHus npuMmenenus UM B MuUkpoOnonoruu, Bbie-
JIUB 3—5 KJIFOUEBBIX HAMPABICHUN U UX MOTEHIIAAL.

2. IpoexrupoBanue (orobokca. Pazpaborarek cxemy U CHEHHPUKAIIIO IS
co3maHusi coOCTBEHHOTO (hOoTOOOKCA M1t CheMKH variek [leTpu, yunuTeiBas Tpedo-
BaHUI K OCBEIIEHUIO M KOHCTPYKIUH. BKITIOUNTH 3CKU3HI.

3. Pyunas pasmerka kononuid. C ucnons3oBanueMm uHCTpymMeHTa CVAT (v
AQHAJIOTMYHOI0) BBIIIOJIHUTH PYYHYIO pa3MeTKy KojJoHMM Ha 10—15 TecToBBIX H30-
Opaxenusix vamek [lerpu. Co3gare Macku JUIsl pa3inyHBIX MHKPOOPTaHU3MOB,
MIPUCBOMB COOTBETCTBYIOIINE METKHU M MapaMeTpPbl KOHLIEHTPAIUH.

4. Ouenka kayectBa pa3MeTku. CaMOCTOSTENLHO WM BMECTE C APYTUMH CTY-
JICHTaMH TPOBECTH B3aMMHYIO IMPOBEPKY KaueCcTBa pPa3METKHU, UCTIONb3YsS METPUKY
Ground Truth Accuracy, 1 UCTIpaBUTh BBISIBICHHBIC OIITHOKH.

5. Coop u knaccudukanus naHHbIX. V3yuyuTh NMpeoCcTaBIeHHbIH JaTaceT u30-
Opaxenuid. [IpoBecTn BU3yalbHBIM aHAIN3 PACIPEACIICHUS Pa3IUMYHBIX KIIACCOB
6axrepuii. [IpemioxuTs crparernto 0agaHCUPOBKU JAHHBIX, €CIHM KJIACCHI Mpe-
CTaBJICHbI HECOATAHCUPOBAHHO.

6. ®opMmynupoBaHuE NMPENTIOKEHUN 1O pa3BUTHIO MeTonoioruu. Ha ocHoBe
BCEro oOy4YeHHs! MPEATIOKUTH J1Ba-TPU KOHKPETHBIX HaNpaBIeHUs ISl JalbHeHe-
IO COBEPIICHCTBOBAaHMS OMMCAHHOW MeTonosioruu unu MM-moneneit B KOHTEKCTE
COBEpIICHCTBOBAHUSI MUKPOOHOIOTUYECKON AUATHOCTHUKH.

Oo6yuenue ciymaresneit 110 u cTyneHTOB-MUKPOOHOJIOTOB B paMKax y4eOHO-
ro kypca «lIpumeHeHHe HCKYCCTBEHHOTO HHTEIUIEKTa B MHMKPOOHOIOTHYECKOM
NPAKTUKE» TPOXOIUT B CMEUIAHHOM (opMaTe, COUETAIOIIEM TEOpPETHYECKUE
Y IPAKTUYECKHE 3aHITHUS U CAMOCTOSITENIbHYIO IPOEKTHYIO padoTy.

Teopemuueckue 3ausmus. JIeKIMM TPOBOIATCSA BELYIIMMHU CIIELUATMCTAMU
B 001aCTH MUKPOOHOSIOTHH, MHGOPMAIIMOHHBIX TexHonorui u MU, OHu oxBaThiBa-
10T pyHIaMeHTallbHbIe TpuHIUITEI MW, coBpeMeHHbBIE MTOAXOAbI K aHaTN3y U300pa-
KEHHI, a TaK)kKe KOHKPETHbIE METOJUKH, OTMIMCAHHbBIE B HAyYHOM TpoekTe. Ocoboe
BHUMaHUE YAENSETCS WHTEPAKTUBHOCTH OOY4YEHHS — peanu3alliil JUCKYCCHUI
Y CBOEBPEMEHHBIX MOJHOLIEHHBIX OTBETOB Ha BOIIPOCHI CTYIEHTOB.

IIpaxmuueckue 3anamus 6 nabopamopuu. CTyISHTHI OTYYalOT JOCTYH K 000-
PYAOBaHHIO, aHAJIOTHYHOMY OMHMCAaHHOMY B MpoeKkTe ((POoTOOOKCHI, KaMephl), st
OTpaOOTKM HABBIKOB TOJYYEHHUS BBICOKOKAYECTBEHHBIX IU(PPOBBIX M300pakeHUI
MHUKpOOHoIoTHUecKux o0pasnoB. [1og pyKoBOJACTBOM OIBITHBIX JAOOPAaHTOB OHH
ydaTcsl MPaBWIBHO TOATOTABIMBATh Yallkud lleTpu, ycTaHaBIMBaTh OCBEILICHHE
1 BBITIOJHSATH ChEMKY ¢ COOTIONICHHEM BeeX TpeOOBaHUM K KaueCcTBY (CM. puc. 1-4).
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Paboma ¢ npoepammnvim obecneyenuem. bonpias 4acTh NPaKTUYECKUX 3aHS-
TUH MPOXOIUT 3a KoMmmbloTepamu. st 00paboTku M300paKeHUN UCTIOIB3YOTCS
rpaduueckue nporpammbl (GIMP unn Adobe Photoshop), mpu momomu koTopbrx
oOyuarommuecs ydarcsi KOppeKTUpOBaTh SPKOCTh, KOHTPACT, OajlaHC OEJI0ro, a TakKe
yCTPaHATh LIYMbI U apTeaxThl. [lJi1 aHHOTUPOBaHUS JaHHBIX CTYAEHTHI IPH TOMO-
i CVAT st pydHoi#l pasMeTku n300pakeHUH CO34at0T MAacKu AJisl MTOJICUETa KO-
JIOHUH U «OTPaHUYMBAIONINE MPSIMOYTOJIBHUKID JJIsl ONpe/ieIeHHs] aHTUOMOTUKO-
PE3UCTEHTHOCTH, OCBaNBas pa3IMIHbBIC TUITLI METOK U UX MapaMeTpsl. [I[poBoguTcst
B3aMMHasl MPOBEPKa Pa3MEUEHHBIX JAHHBIX Ul YAY4YIIEHUS TOYHOCTH.

CryneHtaMm npenocTasisieTcs 10CTyn K uaTepdeiicy paspadorannsix UHM-mo-
neneid. OHU ydaTcs 3arpyarb coOCTBeHHbIE 00pabOTaHHbIE U pa3MeueHHbIE J1aH-
Hble Ha margopmy AMRcloud, 3amyckaTs nporecc aHaian3a 1 HHTEPIPETUPOBATH
pesyabrarel. Oco0oe BHUMaHHE YIESIeTCsl aHAlu3y BU3YaJbHBIX BBIBOJOB MOJIE-
JIeH, TaKUX KaK CErMEHTHPOBAaHHBIE MACKH MOZCYETa KOJIOHUHI U 0TOOpaKeHUE 30H
MHTHOWPOBAaHUS aHTUOMOTHKOB.

B pamMkax caMOCTOSITENIBHON pabOTHI CTYIEHTHI MOYYa0T HWHIUBUYaIbHBIC
WM TPYNIOBbIE 3aJaHMsI, KOTOpbIe TPeOYyIOT MPUMEHEHUs 3HAHUN U3 BCEX MOJY-
Jei. D10 BKIOYaeT cOOp M MOATOTOBKY COOCTBEHHBIX HEOONBIINX 1aTaceTOB, UX
pa3MeTKy, a TaKkKe aHalu3 pe3ynbTaroB padoTel MM-mozpeneit Ha 3TUX JaHHBIX.
OUHANBHBIN dTan — 3alIUTa MUHU-TIPOCKTA, IJI€ CTYACHTHI IEMOHCTPUPYIOT CBOU
HABBIKU U MPEAJIaratoT UIeH JUIs 1ajJbHEeHIIero pa3BUTHs CUCTEMBI.

Ha npoTspkeHnn Bcero yueOHOTo Kypca MoJICpKUBAIOTCS PETYISPHBIE CECCUU
BOIIPOCOB U OTBETOB, IMO3BOJISIOIINE POSICHUTD CI0KHBIE MOMEHTBI, 00CYTUTH T10-
TEHIUAJIBHBIE TPOOJIEMBI U OOMEHSTHCS USSMU C TIPETIOIaBaTeNIIMU U KOJIIETaMHU.
Hanpumep, cTyaeHTbl MOTYT OOCYIWUTh, KOMY MPHHAIJICKUT OTBETCTBEHHOCTD,
ecin MU-anroputM ommbcess B TUATHOCTUKE, MOYKHO JIM MICTIOJIB30BAaTh «YEPHBIC
UK (MOJIENH, He Jarouiie 00bsCHEHUI) B KITMHUKE U T.1l. BHUMaHMe aklleHTH-
pyeTcs Ha MPAKTUYECKOM OIBITE, YTO JAET BO3MOXKHOCTh HE TOJIBKO M3YYUTh TE€O-
PHIO, HO U HEMOCPEICTBEHHO B3aUMOJIEHCTBOBATH ¢ TexHojorusmu MU, nonumas
WX BO3MOXXHOCTH M OTPAHHYCHUS B KOHTEKCTE PEATBHON MHKPOOHOIOTHYECKOM
MIPAKTHKH.

3akiouenue. BHenpenue npeayioKEHHBIX MOJIENH, 00pa30BaTeIbHON TIIaT-
(dhopmbl 1 cTOCOOOB OOYYECHHS TTO3BOJIUIIO BBISIBUTH, YTO 17151 9(PEKTUBHOTO HC-
nonb3oBanusi UM B cuctemMe MOATOTOBKY MEAMIIMHCKUX PAOOTHUKOB, B YACTHOCTH
CHEIHAJIICTOB B 00JIACTH MUKPOOHOIOTHH, TIOMUMO 00yUYEHUSI BO3MOKHOCTSIM CO-
BpeMeHHBIX cpeacTB MM, HeoOXoauMo mpeayCcMOTpeTh 3HAKOMCTBO 00yYaroImuXxcst
C MPaBOMEPHOCTHIO MCHOIb30BAHUS MAaTEPUAIOB UCCIIEI0BaHUM, 0COOEHHOCTAMHU
paboThI C MEPCOHATLHBIMH JAHHBIMHU, BHJIAMU U CIIEIU(DUKON COOTBETCTBYIOIINX
CYLIECTBYIOIIUX yrpo3 M puckoB. HeoOxomumo mokazaTh OOydaroImuUMCcs, Kakue
KpUTEPHUH MOXKHO U HY>KHO HCIIOJIb30BaTh Mpu o0y4yeHnu monxenu 1MU.

B xone onucaHHOTO Mccnen0BaHus 1eTaau3upoBaHbl MeToAbl cOopa, mpeaBa-
puUTENBbHON 00pabOTKM M aHANIM3a JAHHBIX, pa3paboTaHbl AITOPUTMBI MAITHHHOTO
o0ydeHusl, a TAaKKe METOIUKHU 00ydeHus u Banuaanuu cuctem M. Ocoboe BHUMa-
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HUE YIeJsIOCh acrekTaM 00ecreueHrs BHICOKOTO KayecTBa COOPAHHBIX JaHHBIX,
TOYHOCTHU U 3PPEKTUBHOCTH aNTOPUTMOB MAIIMHHOTO 00yUEHUs, a TAKXKE UX MPH-
TOHOCTH JUI MHTETPALUU KaK B MPAKTHYECKYI0 MUKPOOHOIOTHUECKYIO JeSTENb-
HOCTbB, TaK ¥ B IPOIIECCHI COOTBETCTBYIOIIEH MOATOTOBKU OYIyIIUX U MPAKTUKYIO-
IIMX MUKPOOHOJIOTOB.

Pa3paboTanHblif U ONMHUCAHHBIN y4eOHBIM Kypc BMeCTe ¢ OTOOPaHHBIMU Cpe-
CTBaMH 00yueHUs Juisd noAroToBku ciaymarenei 110 u crygeHToB — Oyaymux Mu-
KpOOHOJIOTOB SIBIISIETCSI OCHOBOM U1 UX 3(PPEKTUBHOM MOJTOTOBKH.

IIpoBonnMoe HccnenoBaHUE TONOIHUTENBHO MOIYEPKUBACT HAYUHYIO 3HAYM-
MOCTb U MPAKTUYCCKYIO HCO6XO,Z[I/IMOCTL IMPUMCHCHUA MHHOBAIIMOHHBIX IMOAXOIO0B
B MHKPOOMOJIOTHH, a TaKXKe AEMOHCTPHUpYeT, Kak Monenb VU, ucnons3yemast B Ka-
YeCTBE COOTBETCTBYIOLICH 00pa3oBaTeNbHON TIATPOPMBI, MOKET CIIOCOOCTBOBATH
Pa3BUTHIO COAEPIKAHUSA, METOIOB U CpeACTB 00yueHus ciymarenei 1O u cry-
JCHTOB MCOUIITMHCKHUX CHGHHaHBHOCTeﬁ BY30B.

[TomoOHOTO po/a KcceI0BaHUS MOTYT BHOCUTh 3HAYMMBIN BKJIA]T B COBEPIIICH-
CTBOBAHUE CHUCTEMBI IIOATOTOBKH MCEIUIIMHCKUX pa60THI/IKOB, B paMKax KOTOpOfI
renecooOpa3Ho ucnob3oBarh TexHogoruu MM B kauecTBe oO0beKTa U cpencTna
oOydeHus.
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Abstract. Problem statement. The blockchain technologies properties indicate the signifi-
cant potential of their application to increase the effectiveness of professional communication
among teachers. However, most modern teachers do not use such technologies in all forms of
professional interaction. It is necessary to conduct research aimed at solving the problem of
finding approaches to the development of existing systems for training students of pedagogical
specialties of universities, both in the direction of using blockchain technologies as an object
for study, and in the direction of mastering additional professional communication techniques
involving the use of blockchain technologies to ensure transparency, reliability, decentraliza-
tion and trustworthiness of pedagogical interaction. Methodology. Continuous monitoring is
carried out on how, in what cases and for what purpose teachers use blockchain systems, as well
as studying the degree of practical effectiveness of the proposed approaches and tools, includ-
ing the content of training and a system of practical tasks, to form students’ needs for the use of
such technologies in professional communications. Results. An extension of the goals, content,
methods and means of training future teachers has been developed and shown using examples,
aimed at familiarizing them with the possibilities and advantages of using blockchain techno-
logies in professional communications. The features of using blockchain technologies for such
communications in different forms and levels of education have been identified and systema-
tized. Conclusion. The proposed training of future teachers to work with blockchain technolo-
gies helps to increase the effectiveness of their subsequent professional communications, espe-
cially those carried out in a telecommunications format. This can be achieved by increasing
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transparency, stability and reliability of information exchange between all educational process
participants.
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AnHoranms. [locmanoexa npodnemvi. BIOKUEHH-TEXHOIOTHH UMEIOT CYIIIeCTBEHHBIH I10-
TEHIUAJl IPUMEHEHUS U TO3BOJISIOT MOBBICUTH 3(P(PEKTUBHOCTH MPO(hECCHOHATBHBIX KOMMY-
HUKanuii nenaroroB. OHako OOJIBITUHCTBO COBPEMEHHBIX IPEMNoJaBareiicii He HCIIOIb3YIOT
TaKue TEXHOJIOTHHU BO Beex (hopmax mpodecCHoHaTbHOTO B3auMoiecTBrs. HeoO0xoauMeb recite-
JIOBaHMsI, HAITPABJICHHBIE HA PEIICHUE MPOOIEMbI TIOMCKA MOJIXOIOB K Pa3BUTHIO CYIIECTBYIOIINX
CHUCTEM TMOATOTOBKH CTYJCHTOB TEIarOTHYSCKHUX CIEIHAIIBHOCTEH BY30B KaK B HAlpaBIICHUH
WCIIONB30BaHMsI OJIOKYEHH-TEXHOJIOTHH B KauecTBe OOBEKTa M3Y4YCHUs, TaK M B OBJIAJICHUH
JIOTIOJIHUTEJIbHBIMH MPUEMaMHU MPO(ecCHOHANBHBIX KOMMYHHKAIIMN, TPEy CMaTPUBAIOLITUMHU
obecriedeHre MPO3PAYHOCTH, HAJEKHOCTH, JICHEHTPAIH3AIMN U JOBEPUTEIBHOCTH IEaro-
THYECKOTO B3auMOJIeHCTBHS. Memoodonocus. OCymecTBIsAETCS HENPEPhIBHOE HAOTIONCHHE KaK,
B KaKHX CIy4asiX ¥ ¢ KaKOW IeJIbI0 TIeIaroTy UCTIONB3YIOT OJIOKUEHH-CUCTEMBI, H3y4aeTCs cTe-
MEHb MPAKTHUECKOU APPEKTUBHOCTH MPe/TaraéMbIX MOJAXO0MA0B U CPEICTB s POPMUPOBAHUS
Yy CTYJCHTOB IMOTPEOHOCTH K HCITOJIB30BAHHIO MTOJOOHBIX TEXHOJIOTHH B paMKax Mpodeccuo-
HaJIBHBIX KOMMYHHUKAIIUH, BKIIFOUasi Cofep kaHne 00yUeHUS U CUCTEMY MTPAKTHYECKUX 3a/IaHUH.
Pesynomamui. PazpaboTaHo 1 Ha mpuMepax MOKa3aHO paclIupeHue meliel, Conep kanus, MeTo-
JIOB M CPEJICTB TIOATOTOBKH OY/IYIIHMX TEaroroB, HANPABICHHOE HAa X 3HAKOMCTBO C BO3MOXK-
HOCTSIMU U TPEUMYIIECTBAMU HCIOJIh30BaHUSI OJOKYCHH-TEXHOIOTUH B MPO(EeCcCHOHATBHBIX

436 ICT SKILLS AND COMPETENCIES AMONG TEACHERS


https://orcid.org/0000-0002-8204-9179
https://orcid.org/0009-0009-7562-2289
https://orcid.org/0009-0001-1593-5517

I'punwxyn B.B. u op. Becrauk PY/IH. Cepust: Mudopmarusanus odpasosanus. 2025. T. 22. Ne 4. C. 435-447

KOMMYHHKAIUSX. BBISBICHBI M CHCTEMATH3UPOBAHBI OCOOCHHOCTH HCIOIb30BaHMS OJIOK-
YCHH-TEXHOJIOTHH JIJIS1 TAKAX KOMMYHHUKAIIUI B paMKaX pa3HbIX (OpPM M YpOBHEH MOTyUCHHS
oOpazoBanusl. 3axmouenue. Ilpennaraemas MOAroTOBKa OYIyIIMX IEIaroroB K padoTe ¢ OI0K-
YEHH-TEXHOIOTHAMH CIIOCOOCTBYET MOBBIMICHUIO 3 ()EKTUBHOCTH UX HOCJIETYIOMUX MPOPECCHO-
HAJIBHBIX KOMMYHHKAITUH, 0COOCHHO OCYIISCTBISIEMBIX B TEJICKOMMYHHKAIIMOHHOM (opmare.
DTO MOXKET OBITh JOCTUTHYTO 32 CUET IMOBBIIICHHS MPO3PAYHOCTH, CTAOMIILHOCTH U HAJICKHO-
cT oOMeHa nH(popMaNueil MKy BCEMH YYaCTHUKAMK 00pa30BaTeIbHOTO MPOIecca.

KnioueBbie c10Ba: mupoBbie TEXHOIOTHH, HU(PPOBEIC 00pa30BaTeNbHBIC PECYPCHI, pac-
npejiesieHHble HU(POBBIE PECYPCh, AMAAKTHYECKUI AUCKYPC, MOITOTOBKA [IEaroroB.

Bkaan aBropoB. B.B. [ punwkyn — KoHIenuus (GOopMyITUpOBaHHE UICH, UCCIIEIOBATEb-
CKHUX LIeJIel U 3aJa4), qu3ailtH uccienoanus. B.B. Konviiosa — pazpaboTka METOI0JIOTHH, CO-
3panne Moxenu uccnenoBanust. @.A. bynun-Cokonog — pa3paboTka IpoOrpaMMHOTO odecrieue-
HUS, peaim3anns KOMITBIOTEPHOTO KOAA W BCIIOMOTATENBHBIX aJTOPUTMOB, TECTHPOBAHHE
CYLIECTBYIOIINX KOMIIOHEHTOB Kofia. Bce aBTOpbI mpovin U 0100pHUIIH OKOHYATEIbHYIO BEPCHIO
PYKOITHCH.

3asiBieHre 0 KOH(JIMKTe MHTepecoB. ABTOPHI 3aABISIOT 00 OTCYTCTBUM KOH(IMKTA
UHTEPECOB.

Hcropus crarbu: noctynuia B pegakiuto 12 ampens 2025 r.; nopabotana nocie pereH-
supoBanus 18 mas 2025 r.; mpuHATa K yonukarmm 28 mast 2025 1.

st murupoanus: Grinshkun V.V, Kopylova V.V., Bulin-Sokolov F.A. Features of the
university’s pedagogical specialties students’ preparation for the blockchain technologies in
professional communications use // Bectauk Poccuiickoro yHuBepcutera apy>KObl HAPOIOB.
Cepusi: Uudopmaruzamus obOpazoBanusi. 2025. T. 22. Ne 4. C. 435-447. http://
doi.org/10.22363/2312-8631-2025-22-4-435-447

Problem statement. Communications as a various types of information inte-
raction have been and remain the basis of the professional activity of any teacher.
It is well known that schoolteachers, college and university lecturers devote most of
their working time to face-to-face and telecommunication communication with col-
leagues, students, and the public. Obviously, the professional communications of
a teacher include not only the communication during which he directly explains or
shows educational material to schoolchildren or students. Such communications
include, for example, checking the results of students’ completion of educational
assignments, communication within the framework of various extracurricular acti-
vities, communication with schoolchildren’s parents, and many other forms of
teachers’ work.

In this regard, the formation of high-quality communicative competence in
teachers is one of the primary tasks for modern pedagogical education. Various
approaches to the formation of communicative competence in a wide variety of
teachers were reflected in the publications of A.l. Artyukhina, [.A. Budina,
V.N. Vlasova, S.I. Maslova and others [1-5]. All of them emphasize not only the
importance of mastering effective methods of professional communication for
high-quality work of a teacher, but also the relevance of updating and expanding the
systems of training current and future teachers for professional communications
with colleagues and students.
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In parallel with this, numerous studies are being conducted on the implementa-
tion of modern digital technologies in all types of educational activities [6—8]. In
such scientific works, the authors note the need to develop appropriate training for
teachers, determine the ways of using new technologies that lead to increased effi-
ciency of training and education, emphasize that, as a rule, the emergence of each
new information technology initiates a new direction in the development of the
education system based on its use.

Against this background, it is no coincidence that various attempts arise to ap-
ply certain technologies not only within the framework of pedagogical communica-
tions, but also for the appropriate training of teachers. An example of such a study
are the publications of L. Jingjing [9]. Special attention should be paid to special
ways of introducing digital technologies into the interaction of teachers and stu-
dents when it comes to didactic discourse, when communications carried out within
the framework of the educational process or outside it is aimed at achieving learn-
ing goals. Several previously published articles consider the possibility and ap-
proaches to using modern digital technologies to improve the effectiveness of such
discourses [10; 11].

One of the newest digital technologies that have penetrated many areas of hu-
man activity is blockchain technology, which provides another, usually more relia-
ble and efficient way of storing, transmitting and distributing information. Such
technologies are based on the fact that any information is divided into chains of
fragments-blocks. The links between the blocks are such that it is impossible to
change fragments of data without changing the entire chain. The main thing in the
described technology is that digital data divided into blocks is stored not on one
server, but in a decentralized manner — on computers of a large number of partici-
pants in the telecommunications network. As a rule, stored and transmitted data
within the framework of blockchain technology are protected using cryptography.
All this together ensures the practical impossibility of loss, distortion, substitution
or forgery of data. It is already known that the use of blockchain technologies has
several properties, including transparency (all network participants receive the
same information), reliability (data cannot be deleted or changed “retroactively”),
decentralization (the system has no owner, it functions autonomously and inde-
pendently), trust (network participants can exchange valuable information directly
with each other without intermediaries). By now, it has been proven that one of the
areas of human activity in which such technologies can be used quite successfully
is the field of education. Research into the methods of using blockchain technolo-
gies for the development of education is being carried out quite intensively by both
domestic and foreign specialists. In this regard, it is enough to note the scientific
works of L.A. Klimova, D.V. Lukashenko, V. Ma, M. Milovanovich, U. Rahardzha,
A.A. Sakhipov, E.P. Fedorova and others [12—18]. It has already been shown that
for education this can provide increased reliability and additional convenience in
the implementation of most educational processes. The obvious advantages of us-
ing blockchain technologies in education, which are already actively used by tea-
chers, are the ability to distribute the digital portfolio of each student, reliable,
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counterfeit-free storage of data on diplomas, certificates, learning outcomes, the
ability to verify the authenticity of educational documents, additional methods
of “digital” rewarding students for the results achieved (points, tokens), automation
of student movement processes, distributed maintenance of a progress log acces-
sible without distortion, for example, to parents, secure storage of personal data
of all participants in the educational process, and much more.

Such properties of blockchain technologies clearly indicate the potential use-
fulness of the corresponding digital systems for increasing the effectiveness of pro-
fessional communications of teachers. At the same time, it is well known that al-
most all modern schoolteachers, college and university professors do not use or
very rarely use such technologies in all forms of professional interaction. This is
due to several factors, including the lack of suitable domestically produced comput-
er tools, specially developed methodological and technical materials and guide-
lines, and illustrative practical examples. The key factor here is the lack of teachers’
familiarity with blockchain technologies, the lack of practical skills in working with
modern blockchain platforms, and their unwillingness to carry out professional
communications using such technologies and tools. It is necessary to conduct re-
search aimed at solving the problem of finding approaches to the development of
existing systems for training students of pedagogical specialties at universities,
both in the direction of using blockchain technologies as an object of study and in
the direction of mastering additional techniques of professional communications
(and, in particular, didactic discourses), which involve the use of blockchain tech-
nologies to ensure their transparency, reliability, decentralization, and trust. With-
out building an appropriate training system, teachers will continue to be limited in
their communications using traditional centralized tools for information interaction,
such as social networks, e-mail, instant messengers, corporate portals, and video-
conferencing tools. It is obvious that the use of all these means does not have the
advantages described above.

This article describes some components of the study aimed at developing sys-
tems for training students — future teachers to use blockchain technologies in pro-
fessional communications.

Methodology. To find approaches to solving the designated problem, pedago-
gical, technological and research methods are used in the course of the work. In
particular, the possibilities and prospects of using blockchain technologies in tele-
communication didactic discourses were discussed with Moscow school teachers
and lecturers at the Moscow State Pedagogical University familiar with the de-
scribed technology. During such discussions, it was possible to identify several
additional advantages described further in this article. The fundamental thing was
the confirmation that blockchain technologies can be integrated into the educa-
tional process and professional communications of teachers and lead to a positive
effect.

As part of the application of quantitative research methods, the level of know-
ledge of teachers and students about the technology being studied, the possibilities
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and advantages of its use at different levels of the education system are measured.
Particular attention is paid to determining the level of readiness of future teachers
to improve the effectiveness of didactic discourses based on the use of blockchain
technologies. In the future, the impact of such use on the general level of readi-
ness of teachers to carry out their professional activities could be of particular
interest.

The study involves continuous monitoring of how, in what cases, and for what
purpose teachers use blockchain systems, as well as studying the degree of practical
effectiveness of the proposed approaches, including the content of training and the
system of practical tasks, to develop the need for students of pedagogical specialties
of universities to use the latest information technologies in the framework of pro-
fessional communications.

Results and discussion. The study consistently considers the expansion of the
goals, content, methods and means of training future teachers, aimed at familiari-
zing them with the possibilities and advantages of using blockchain technologies in
professional communications. The content of training related to the specifics of the
structure and functioning of blockchain systems, as well as standard examples and
advantages of such use, uniform for all areas of human activity, is obvious. Of in-
terest are the elements of content and examples demonstrating the specifics of using
blockchain technologies in education, in general, and in didactic discourses, in par-
ticular. Unfortunately, at present, it is difficult to name open domestic blockchain
systems that would be fully suitable for solving educational problems. To form an
idea of such systems “for the future”, you can use mixed information, constantly
updating it. In particular, at first, as an example, it is possible to have a general ac-
quaintance with foreign blockchain platforms for communications Open University
Blockchain, Blockchain for Education, Odem, Disciplina and blockchain messen-
gers Status and Matrix, decentralized identifiers NFT and DID, created to acquire
the ability to verify identity in communication, the Blockcerts system for storing
and verifying educational documents.

Among domestic systems related to blockchain technologies, one can highlight
the Russian blockchain messengers CallBox and Molniya created in different years.
Of unconditional interest for use in professional communications in education can
and should be the domestic messenger MAX, which currently cannot be considered
as a blockchain system. It is important to consider that there is already information
about plans to create subsystems in such a messenger for working with digital cur-
rency using blockchain technologies. Most likely, such technologies will be extend-
ed to other subsystems and functions of this messenger. As part of the development
of teacher training systems, the content of the relevant training of students includes
their detailed acquaintance with the positive effect that can be acquired in the case
of active use of blockchain technologies in the framework of didactic discourses
and other types of professional communications. In abbreviated form, examples of
such effects identified during the analytical part of the study for different forms and
levels of education are given in Table.
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Features of the use of blockchain technologies for pedagogical communications in various forms
and levels of education

Forms and levels
of education

Ways to use blockchain technologies
in educational communications

Possible effect of using blockchain
technologies

School education

Blockchain technologies in the commu-
nications of teachers, school admini-
strators and parents of students: secure
channels and journals for telecommu-
nication communication, objective voting
in the selection of learning paths, clubs,
sections and projects. Blockchain tech-
nologies in telecommunication didactic
discourses of teachers and students —
ensuring confidentiality

Transparency and accessibility

of communications, increasing trust

in telecommunication communication
formats. Involvement of parents and
students in the educational process.
Making decisions that meet the wishes
of the majority. Exclusion of fakes and
distortions in the work with information

Secondary
vocational education;
Higher education

Blockchain technologies

in the telecommunication interaction

of a teacher with students: verification

of completed works sent with digital
signatures, confidential chats and
forums recording the contribution

of each participant to the overall
development, automation of notifications
of participants in the educational
process, distribution and confirmation

of information about passed tests and
exams. Blockchain technologies in
university and employer communications
as part of the confirmation of graduates’
diplomas, qualifications, and specialties

Objective identification and fixation

of the contribution of each participant
in didactic discourses, educational
projects and research. Increasing

the degree of automation of
telecommunication communication

and project execution. Objective, non-
distorted information about the learning
outcomes of each student.

The possibility of verifying the
authenticity of educational documents.
Collecting and storing data for students’
portfolios

Education received
through online
courses

Blockchain technologies in the student’s
telecommunication interaction with cura-
tors, tutors and mentors: confidentiality
of communication, receiving objective
advice and feedback, confirmation

of learning outcomes. Automating and
expediting access to the training course
after payment and other formal proce-
dures. Organization of closed forums

for students who have completed their
studies and their personal profiles

Reliable collection and storage of

digital footprint data as part of an online
course. Efficiency of telecommunication
communication. Increased protection
against false information. Motivation to
learn through the collection of personal
digital assets and points (tokens).
Formation of digital communities of
students and graduates

Source: compiled by Vadim V. Grinshkun, Victoria V. Kopylova, Fedor A. Bulin-Sokolov.

Examples of the use of blockchain technologies by teachers in communications
with students, included in the content of student training, may be situations like the
following.

An example of the use of blockchain technologies in communications between
a teacher and a student. A student, while studying computer science, participates in
an educational project to create a mini application for a computer with specified
properties. The teacher needs to check the completed work, send the student infor-
mation about the result of the work, issue a certificate of the fact and result of the
project, which cannot be deleted or changed. The use of blockchain technologies in
such communication is carried out in several stages. The student uploads the result
of the project to a special digital platform, the functioning of which is based on
blockchain technologies. In this case, any such upload is recorded in the blockchain
with a reflection of the date and time of the upload, as well as the personal identifier
of the student, which cannot be subsequently changed. The teacher receives the
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result of the student’s work through the said platform, checks its completeness,
functionality and quality, leaving a comment on the platform that the project has
been completed correctly or requires some revision. It is noteworthy that such com-
ments, thanks to blockchain technologies, are guaranteed to remain unchanged and
official for all participants in the communication. After possible revision, the stu-
dent uploads the final version of the developed mini application to the platform, the
teacher confirms the successful completion of the project, the platform generates
a digital certificate, which is recorded and remains unchanged thanks to the use of
blockchain technologies. As a result, the student receives a verifiable authentic cer-
tificate confirming the completion of the project, which he can present, for example,
to the employer. The teacher acquires a transparent and objective journal containing
unchangeable records of the student’s work and can use such information for re-
porting or subsequent adjustment of the educational process.

In addition to developing the content of training, a series of educational tasks
for students of pedagogical specialties of universities was developed during the
study as part of the creation of training tools for the use of blockchain technologies.
Several examples of such tasks can be given.

Task 1. The purpose of the task is to learn how to use blockchain technologies
to confirm the achievements of students obtained during didactic discourses. Task:
find 2-3 examples in which blockchain technologies are used to store educational
documents during university studies or online courses, make a short summary
(6-10 sentences) describing why and how this is done. Register in one of the open
services for creating blockchain certificates. Create one digital certificate (for ex-
ample, ‘Certificate for participation in a discussion on a certain topic’), save it and
try to confirm its authenticity through the blockchain system. Think of and describe
how exactly you could use such certificates in your teaching activities and profes-
sional communications. Present the results of the work done in the form of a short
report.

While completing such a task, the student — future teacher forms an idea that
blockchain technologies are not an abstract concept but can serve as a real help in
pedagogical communications, including for recording the educational achievements
of students. In addition, the student acquires his first digital certificate, which is
stored decentralized and can be officially verified. The future teacher has various
ideas about the possibilities of using blockchain technologies in education.

Task 2. The purpose of the task is to master the techniques of using blockchain
technologies to record, systematize and store schoolchildren’s grades, as well as to
ensure the transparency of information about the class’s academic performance.
Future teachers are provided with information about a situation in which classroom
activities and communications with schoolchildren are accompanied by keeping a
digital academic performance diary on a blockchain platform so that comments and
grades cannot be forged or distorted, parents and schoolchildren could study them
and verify their authenticity, all information about communications in the class-
room would be transparent. Students are asked to find any open accessible block-
chain platform for storing information in the form of discrete records. As part of the
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task, future teachers must create a new or use an existing record template in which
the student’s name, academic discipline, topic of didactic discourse, comment,
grade, date of entry, additional information are recorded. Then the students create
and subsequently present examples of such records for 4—6 schoolchildren of a fic-
titious class. As a result of completing the task, future teachers complete a written
assignment, reflecting the advantages that, in their opinion, such a digital journal
provides compared to conventional electronic diaries, such as those included in
popular educational digital collections and systems. In addition, students are asked
to describe the risks that may arise when implementing such approaches and soft-
ware in a domestic school, as well as possible ways to overcome such risks.

Practice shows that while completing similar tasks, students of pedagogical
specialties of universities begin to understand that grades and comments on the re-
sults of communications can be stored not only in digital form, but also in a decen-
tralized, more reliable and transparent manner. Future graduates become owners of
the simplest personal digital journal of academic performance on a blockchain plat-
form, which can be expanded and modernized in the future. Teachers begin to better
understand the advantages and risks of using blockchain technologies in profes-
sional communications. As an experiment, such classes have been conducted for
several years with students studying at the Department of Linguodidactics and
Modern Technologies of Foreign Language Education of the Moscow State Peda-
gogical University. During the testing, it was confirmed that it is possible to expand
the existing training in the direction of familiarizing future teachers with the use of
blockchain technologies in didactic discourse. The results of the projects carried out
by students show that the elements of educational content and practical tasks crea-
ted during the described study are quite effective for this purpose.

Conclusion. The conducted research demonstrates the feasibility and possibil-
ity of using various digital technologies to improve the efficiency of didactic dis-
courses and other forms of professional communications of teachers. The described
development shows the advantages of the appropriate use of blockchain technolo-
gies. This, in turn, confirms the importance of teaching the specifics of using such
technology to future teachers at the university.

Targeted and systematic training of students of pedagogical specialties of uni-
versities to work with blockchain technologies helps to increase the efficiency of
subsequent professional communications of graduates, especially those carried out
in a telecommunications format. This is achieved by increasing the transparency,
stability and reliability of information exchange between all participants in the edu-
cational process.

Because now most teachers have limited knowledge and skills in the field of
mastering this technology, a corresponding expansion of their training systems at
universities is significant. Possible approaches to such expansion are described in
this article. It is substantiated that the presence of the necessary professional quali-
ties in teachers and their use of blockchain technologies contribute to increased in-
formation security and the level of trust in communications with students, adminis-
tration, parents and the public. With this approach, employees of educational
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organizations receive additional tools for the development of educational, extracur-
ricular and other types of educational activities using decentralized information
platforms and data. Students at the same time acquire new opportunities to form
objective personal portfolios reflecting the history of communication and academic
achievements. Thus, the development of systems for training future teachers for
their more effective familiarization with blockchain technologies is an urgent task
for pedagogical universities. The expansion of relevant training courses and peda-
gogical practice can significantly increase the level of digital competence of teach-
ers and, as a result, the effectiveness of their professional communications, opening
new opportunities for exchanging experience with colleagues and students in the
digital educational environment.
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AnHoTauus. [locmanosxka npodnemvr. PopMUpPOBaHNE U Pa3BUTHE MCCIIEIOBATEIBCKHUX
YMEHHUH CTYJICHTOB B MPEIMETHOMN MOJATOTOBKE B YCIOBUAX IUPPOBOH TpaHchopMmalu oopa-
30BaHUS — OJJHA U3 BasKHEHINX 3a1a4. L{esb — 000CHOBaHUE METOAUYECKOTO ITPUEMa Pa3BUTHS
HCCIIE/I0BAaTENbCKUX YMEHUH ITPU 0OYyUYEHNU CTYJEHTOB [1€1arorMu4eCcKuX CleHaabHOCTEN CO3-
JaHNI0 00pa30BaTENBHBIX HHCTPYMECHTAIBHBIX CAUTOB JBOMHOTO HAa3HAUCHHUS. Memodonoausl.
MHorue uccieaoBaTenbCKue yMEHHs Pa3BUBAIOTCS B JICSTEIbHOCTHU YEJIOBEKa IIPU TBOPUECKOM
pa3paboTke MppPOBEIX pecypcoB. Ecnm npu o0ydennn Oyaymux ydnTesned caliToCTpOEHHIO
0003HAYNTH 3a7ady CO3JaHus caiTa /Uil 00ydeHHs M TPOBEICHIS HCCIICIOBAHUM, CBA3aHHBIX
C €ro Au3aifHoM, TO MOA00OHAs AEATEILHOCTD OyIeT UMETh TPU acleKTa: MOTUBUPOBAHHOE 00Y-
YEHUE MO MPOEKTHOH CTpaTeruu; Co3JaHue MHCTPYMEHTApUsl U MPOBEICHHUE HCCIIET0BaHUM
B paMKax BBITTOJHIEMOTO YIeOHOTO MPOEKTA; CO3aHNE MPAKTHYECKH MOIE3HOTO YIeOHOTO pe-
cypca. Criektp mpo0iem o qu3aiiHy 3KpaHHOTO HHTep(deiica, COMyTCTBYIOUIUX COAECPIKATEb-
HBIX U HECOZIePKaTeNNbHBIX (h)aKTOPOB IU(PPOBOI CPebl JOCTATOYHO IIHPOK U MPEAOCTABIISAET
BO3MOXKHOCTB JUISI MHOTOOOpAa3ws MOCTAHOBOK HMCCIIEAOBATENBCKUX 3a1ad. [Ipu aToM 3amadm
BIIOJIHE JIOCTYIHBI JUIsSl CTYJICHTOB pa3sHbIX MEJarorudeckKux CIEHUAIbHOCTEH. Pe3yibmamul.
[IpuBeneHs! NpUMepH! BBIMOIHEHHBIX PA0OT CTYIEHTOB M0 CO3JaHHIO Y4EOHBIX UHCTPYMEH-
TAJBHBIX CAWTOB IO TeMaM MaTeMaTHku U uHpopmaTuku. Habmonenns 3a y4eOHOM gesTeb-
HOCTBIO [TOKA3aJIM BHICOKYIO TBOPUECKYIO U [TO3HABATENIbHYIO AKTUBHOCTb, YBICUCHHOCTD, yMe-
HHUE HaXOIUTh HYXXHYIO WH(OPMAIHIO, KEJIAHHE CaMOCTOSTENHHO MPOBOINTH COOCTBEHHBIE
HCCIIEI0BAHHS, TOPAMTHCS MOJyYEHHBIM MTOJIE3HBIM IIPOAYKTOM ABOMHOTO HA3HAYEHUS. 3aK.1t0-
yenue. I1peyIoxKEHHBII METOTUUECKU MPUEM O BBIMOTHEHUIO 33aHUMH, CBI3aHHBIX C 00yde-
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Ka DKPaHHOTO UHTepdeiica, SKpaHHBIN AU3aHH

Bruran aBropoB. H./1. [lak — unest 1 METOJIONOTHS UCCIICIOBAHMUS, PYKOBOJICTBO KypPCOBBI-
MU U JMIUIOMHBIMH TIPOSKTAMH, HalMcaHue Texcra. JILB. Xeeati — npakTHUECKasi peanu3aiusi,
PYKOBOJICTBO TIPOEKTaMH B yU4eOHOM Ipoliecce, KypcoBbIMU paboTaMu, oOpMIICHHE CTaThU.
Bce aBTOpBI powin 1 0JJ00PIITH OKOHYATEIIFHYIO BEPCHIO PYKOIUCH.

3asiBjieHHe 0 KOH(IMKTe HHTepecoB. ABTOPHI 3asMBIAIOT 00 OTCYTCTBHH KOH(IUKTA
HUHTEPECOB.

Hcropus crarbu: noctynuia B peaakiuro 25 mas 2025 1.; nopabotaHa mocie pereHsu-
poBanus 19 urons 2025 r.; npunsrta k nyonukanuu 30 urons 2025 .
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Educational instrumental dual-purpose sites as a means
of developing students’ research skills
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Federation
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Abstract. Problem statement. Formation and development of students’ research skills in
subject training in the context of digital transformation of education is a critical task. The
purpose of the work is to substantiate a methodological approach to developing research skills
when teaching students of pedagogical specialties to create educational instrumental dual-use
sites. Methodology. Many research skills are developed in human activity during the creative
development of digital resources. If, when teaching future teachers website building, we define
the task of creating a website for teaching and conducting research related to its design, then
such an activity will have three aspects: motivated learning according to a project strategy;
creation of tools and conducting research within the framework of the ongoing educational
project; creation of a practically useful educational resource. The range of problems in the
design of the screen interface, accompanying substantive and non-substantive factors of the
digital environment is quite wide and provides an opportunity for a variety of research tasks. At
the same time, the tasks are quite accessible to students of different pedagogical specialties.
Results. Examples of completed work by students on the creation of educational instrumental
sites on the topics of mathematics and computer science are given. Observations of their
educational activities showed high creative and cognitive activity, enthusiasm, the ability to
find the necessary information, the desire to independently conduct their own research, and be
proud of the resulting useful dual-use product. Conclusion. The proposed technique for
completing assignments related to teaching students to create dual-use educational sites (web
resources) allows you to form and develop their research abilities.
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ITocranoBka mpodsaemsbl. DopMupoBaHre U pa3BUTHE HCCIEAOBATEIBCKUX
YMEHHUI CTYIEHTOB B UX Mpo¢eCCHOHATBHOM MOATOTOBKE BechMa akTyasibHO. Oco-
OeHHO OCTpO 3Ta MpobiiemMa MPosABIsETCs B Ipolecce HUppoBOi TpaHCHOpMaALTUH
obpasoBanus. [Ipu ocBoeHNH MHPOPMAITIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOIOTUI
U UCKYCCTBEHHOTO WHTEJUIEKTa MPEACTaBIseTCS BaXXHBIM MHTETPUPOBATH MpEJ-
METHYIO TOATOTOBKY W TPUEMBI PAa3BUTHUS MCCIIEIOBATEIbCKUX YMEHHH oOydae-
MbIX. B megarornueckom oOpa3oBaHUM IIU(PPOBBIE HABBIKH CTYICHTHI, KaK MPaBU-
710, TPUOOPETAIOT MPH CO3AAHNH YUEOHBIX TPOTPAMMHBIX ITPOILYKTOB. B 3TO# CBSI3M
MPEICTABISIOT MHTEPEC BOMPOCHI OOy4eHUsS U pa3paboTKu HU(POBBIX PECypcoB
JIBOWHOTO Ha3HAYEHUs: CPEACTB AIEKTPOHHOTO 00yUEHHsI, ”HCTPYMEHTOB JJIS pa3-
JINYHBIX UCCIIEAOBAHUM.

Pe3ynbTaTuBHOCTB MCTIONB30BaHUS IU(PPOBBIX CPENCTB 00YUCHHS MOKET 3aBH-
CeTh OT MHOXECTBAa COMYTCTBYIOHMMX (hakTopoB 1mdpoBoit cpensl. [Tockombky
OOJBIIYI0 YacTh YueOHOU MH(MOpPMAIIMU 00yJaronue U3BJICKAIOT U3 AIEKTPOHHBIX
MCTOYHUKOB, BKJIFOUasi HHTEPHET, TO OOJIBIIOE 3HAUEHHE [Tt HUX UMEeT KOM(OPT-
HOCTb 3KpaHHOro Bocnpuatus uHpopmanuu. C IUIAKTUYECKUX MO3ULUNA Ba)KHO
CO3/1aTh yCJIOBUS Ui O1aronpusTHOrO, MOTUBUPOBAHHOTO U BHUMATEJIBHOTO U3Y-
yeHus yueOHoro marepuana. /s ynep:kanvus BHUMaHUS, KOHIICHTPALIUU U MTO3HA-
BaTeJIbHOM aKTUBHOCTH MMOJIb30BaTelsl MHOTAA A (EKTUBHBI COMYTCTBYIONIME (ak-
TOPBI U TU3alHEPCKUE MPUEMBI SKPAaHHOTO MHTepdeiica, MoAX0a YacToil CMEHBI
NeSITeIbHOCTH B Tpoliecce BocpusTHs nHpopMauu. Bo MHOrux paboTax mo 3toit
Teme (OMONOTHHU, METUIIMHE, KOTHUTUBHOM MCHUX0Noruu, (usuke, WHHOpMaTHKE
U Jp.) u3ydarorcs nooousie 3pdextsl. OHAKO B CHITY CIIOKHOCTH U MHOTOTpaH-
HOCTU 0003HaueHHas MpoliieMa He yTpayMBaeT aKTyaJdbHOCTH U MPEIOCTaBISIET
MPEeKpacHyIo IUIaThopMy Ui OpraHM3alUM peajbHOM HCCIe0BaTeNbCKON Jes-
TEJILHOCTHU B yueOHOM mporiecce. K npumepy, IIMPOKHiA CIEKTP UCCIEI0BAaHUI MO-
KET MPEJOCTaBUTh MPOIIECC CO3AAHUS yUEOHBIX CaliTOB HE TOJIBKO AJIsi 00ydeHus,
HO W HAIleJICHHBIX Ha BBIABJICHHE BHEIIHHX (PAKTOPOB, BIMSIOLIMX HAa Ka4eCTBO
BocnpusaTHs HHGpopmaruu. [Ipu 3ToM pa3padboTuyuku nuppPOBEIX CPEACTB O0YUECHUS
MOTYT CaMU MPOBOAMTH UCCICAOBAHMS M MX PE3YJbTaThl HCIOIB30BaTh MPHU A0Pa-
OOTKE ¥ COBEPIICHCTBOBAHUH yIeOHOTO pecypca.
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CraTbs nocBsieHa 000CHOBaHUIO METOIUYECKOTO MpUeMa Pa3BUTHS UCCIIE0-
BaTEJIbCKUX YMEHUU B Mpoliecce 00yueHus CTYIEHTOB MeJarorndecKux Crennaib-
HOCTEH CcalTOCTPOEHHUIO, MPUBEACHBI MPUMEPHl HCCIEI0BAHUS COMMYTCTBYIOIINX
(haKkTOpOB U IEMEHTOB SKPAHHOTO JTU3aifHA MPU CO3MAHUH 00Pa30BATEIbHBIX HH-
CTPYMEHTAJIBHBIX CANTOB ABOMHOTO HA3HAUYCHMUSI.

MeTononorus. Mccrnenoparenbckue ClIoCOOHOCTH 00y4aeMOro CBA3aHbI C OIpe-
JIeJIEHHBIMH YHUBEPCAJIbHBIMU KOTHUTHBHBIMHU ONEPallMsIMUA U MEHTAJIbHBIMU MO-
nensivu [ 1]. st pa3BUTHSA UCCIIEA0BATEIbCKIX YMEHUH BaykHA CPOPMUPOBAHHOCTH
MBICIIUTEIBHOTO MEXaHH3Ma MPEABOCXHUIIECHUS KaK CIOCOOHOCTH MO3ra Ipe/CcTaB-
TATh Oynyiiee myteM BooOpakeHus [2]. OOBIYHO BBLACTSIIOT TPU THIIA BOOOpake-
HUS: JIOTUYECKOe, KpUTHUECKoe U TBopueckoe. Mx xauecTBo ompezensercs Habo-
POM KOTHUTHBHBIX CLIOCOOHOCTEH, Cpeii KOTOPBIX CIIOCOOHOCTB!

— K IIEpEHOCY OMbITa U3 OAHOU chepsbl B APYTYIO;

— CBEPTHIBAHUIO MBICIIUTEBHBIX OTIEPAIU JIsl 3aMEHBI HECKOJIKIX TTOHATHI

OJTHUM, HO OoJsiee HHPOPMAITMOHHO EMKHUM;

— KOIUPOBAHMIO HH(POPMALIMU HOBBIMHU CIIOCO0AMU;

— 30PKOCTH M YyThIO — BUJETh BIIMPH W BIIYOh HAOMIOMaEMOU (HU3UUECKON

peanbHOCTH;

— TIEJIBHOCTH BOCIIPHSITHS — IPOOUTH U CHHTE3UPOBATh HAOII0aeMble OOBEKTHI;

— TaMSATH «BBIAABATHY» HYXHYIO HH()OPMAIIHIO B HY)KHYIO MUHYTY WJIH «TIOCKA-

3bIBAThY, T7I€ €€ MOXKHO HAWTH (KHUTH, KOMITBIOTED, POCTOPHI HUHTEPHETA);

— aCCOLIMUPOBAHHUIO;

— TUOKOCTU MBIIUICHUS] — PEOIOJICHUS MHEPLIUU MBILIUICHUS;

— OLIEHOYHBIM U U3MEPUTEIHHBIM JCHCTBHSIM.

3aMeTUM, YTO MHOTHE yKa3aHHBIE HCCIIEI0BAaTENbCKUE YMEHHS Pa3BUBAIOTCS
B JIEATENFHOCTH YeJIOBEKa MpH pa3paboTke HU(POBBIX PECYpPCOB B BHJIE BEO-TIPU-
nokeHnid. CaTocTpoeHne — NMPEKPaACHBIN TOJUTOH 11 POPMUPOBAHUS U pa3BU-
TUS. MHHOBAI[MOHHOTO, TBOPYECKOTO deloBeka. HeoOXoauMocTh HCIOIB30BaTh
s3bIKOBBIE KOHCTpYKIMM HTML, Hanmnuue pegakTtopos, madIOHOB U MPOYETO MH-
CTpyMeHTapus BeO-pa3pabdoTUyrKa MO3BOJISET Pa3BUBAThH PENPOYKTHBHOE, TPOAYK-
TUBHOE W TBOpUYECKoe MblluieHue. [Ipu 3ToM KauecTBO co3gaBaeMoro y4eOHOTo
pecypca KOHKPETHBIM pa3pa0OTYMKOM 3aBHCUT OT MHOXKECTBA BHEIIHUX M BHYT-
peHHUX (PaKTOpPOB, KOTOPHIC JIMOO MTPOCTO UM HE YUUTBHIBAIOTCS, TUOO paccMarpu-
BalOTCS HA CYOBEKTUBHOM M MHTYUTHBHOM YpOBHsX. K mpumepy, kompopT Bocrpusi-
TUS y4eOHOM nH(OpMaIi, HECMOTPST HA MHOXKECTBO MCCIIEIOBAHUMN 110 I TOH TEMeE,
JI0 CUX TOp MPEICTaBIseT MHOTO(GAKTOPHYI0, MHOTOMEPHYIO M MEXIPEIMETHYIO
npobnemy. B wactHoCTH, cTeneHh koM¢opTa 00y4aromerocsi B mporecce B3auMo-
JEHCTBHS ¢ 00pa30BaTEIbHBIM PECYPCOM MOXHO BBIPA3UTh TPEMS ACTICKTaMHU:

1) sMOIMOHAIEHOE COCTOSIHUE — CTEIeHb MICUX0JI0r0-0MOIOTHYECKOTo O1aro-
MOJTy4Hsl U CHIDKEHHOTO YPOBHS CTpecca;

2) pusmyeckuii KoMmbopT — ONIYIIEHUE YIO0OCTBA MPU B3aUMOJICHCTBUH C MH-
Tepdeiicom, CHUKEHHE (HU3NYECKOTO HAMPSIKCHHUSI U 00ECTICUCHUE YCIIOBUHM ISt
SPrOHOMHYHOTO BOCIIPUSITHSI,
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3) KOTHUTUBHBIA KOM(pOPT — yPOBEHb YMCTBEHHOTO HaNpsKEHUS, POAYKTUB-
HOCTb IIO3HAHUS, 103HABATEJIbHAS AKTUBHOCTb.

Pa3pa®oTunky MHTEPHET-KOHTEHTa, OCOOEHHO PEKJIAMHbIE KOMIIAHUH, CTpe-
MSATCS J0OABIATH B CBOM CANThI pa3InYHbIE COMYTCTBYIONINE (haKTOPHI (My3bIKaIb-
HBIH (HOH, MIUTIOCTPALIMY U TIP.), UCHOIb30BATh AU3alHEPCKHUE IPUEMBI JUIs TTOBBI-
LIEHUs] KOHIIEHTPALUU 1 yAep KaHUs BHUMAHUS 110JIb30BaTeNIeH.

JIro60ii 1t poBoil pecypc ¢ MO3UIHI ero KayeCcTBAa MOKHO HCCIIEI0BATh C pa3-
HBIX TOYEK 3pEHHs: SKOHOMUYECKOM, MHPOPMAIIMOHHON, 00pa30BaTeIbHON, 3pro-
HOMUYHOM U T.11. J{7151 06pa3oBaTeNbHBIX 11€J1el IIaBHOM U3 Hay4YHO-METOINYECKIX
npo0seM SBISAETCS Pe3ylNbTaTUBHOCTD MIEKTPOHHOTO OOYYEHHs C MPUMEHEHHEM
UG poBbIX pecypcoB. OnpeneneHHblid BKIa1 B YCIEIIHOCTh JIEKTPOHHOTO 00yyde-
HUS MOTYT BHECTH COIYTCTBYIOUINE (haKTOPhI U TU3AHHEPCKUE TPUEMBI SIKPAHHOTO
uHTepdeiica, BIUsAONIEe Ha KOM(POPTHOCTh BOCIPUATHS yueOHOM nHpOpMaLnu.

B cBsi3M ¢ 3TUM B NOATOTOBKE CTY/IEHTOB MOYKET OKa3aThCsl LIEJIECO00pa3HbIM
HCIIOJIb30BaHUE METOMUECKOTO IIPUEMA PA3BUTHS UX UCCIIEI0BATEIbCKUX CIIOCO0-
HOCTEH MyTeM BBIIIOJIHEHUS 3a/laHui, CBA3aHHBIX C CO3/1aHHEM LIU(PPOBBIX pecyp-
cOB JIBOMHOro HazHadeHus. [Ipu co3naHum yueOHOro MHCTPYMEHTAJILHOTO caiTta
CTYJIEHTY MPEANUCHIBAETCS IPOBECTU KOHKPETHBIE UCCIIEIOBAHNS, & UX PE3YIIbTAThI
B JJaJIbHEWIIIEM HCTIOJIb30BaTh B CBOUX pa3pabOTKax.

ComyTcTByromiue GpakTopbl B 3JIEKTPOHHOM 00yUYE€HHUH — 3TO AJIEMEHTHI I dpo-
BOI 00pa30BaTeIbHOM CpeJibl, HE CBA3aHHBIE HAMIPSIMYIO C COJAEpKAHUEM Y4eOHOTro
Marepuaia, HO OKa3bIBalOIME BIMSHUE HA €ro BOCIPUITHE, YCBOCHUE U MOTHBA-
LU0 YYaLIUXCSL.

Jl1s OLIeHKH MX BIUSHUS HAa Ka4€CTBO BOCIIPUATHS M yCBOSHHsI y4eOHOTO MaTe-
pHajia MOKHO IPOBECTH AKCIIEPTHBINA OMPOC YYACTHUKOB 00pa30BaTEIbHOIO IPO-
1ecca, a TakXke CTaTUCTHUECKUN aHalu3 pe3yabTaToB OOy4YEHHUs ydyallluxcs ¢ Hc-
M10JIb30BAHUEM MOJIOOHBIX PECYPCOB.

Pe3yabTarsl M o6cyxaenne. CoBpeMeHHasi MOJIOJCKb UMEET CIIOCOOHOCTh
K 1U(POBOI MHOT033JJaYHOCTH, KOTOPYIO HHOTJIa 0003HAYAIOT TEPMUHOM «MEHa-
MHOTI'0331a4HOCTb» [3]. Mosoaple 10K NMPUBBIKIM OJIHOBPEMEHHO 3aHHUMATbCS
HECKOJIBKHMH JIeJIaMH — OHM OOIIAIOTCS B MECCEHIKepax, MPOCMaTPUBAIOT BHJIEO-
KOHTEHT M IPOCIYIINBAaOT MY3bIKY IPH BBINOJIHEHUU JAoMallHero 3aganus. Ilo
naHHBIM ucciienoBanus Anderson & Rainie, 89 % moapocTkoB peryispHO UCTIONb-
3yI0T 00JIBIIIE TPEX IU(PPOBBIX YCTPOMCTB OAHOBPEMEHHO [4]. DTa no3HaBarebHast
0COOCHHOCTD TMPOSIBIISIETCS. B CIIOCOOHOCTH MapajuiedbHON 00paboTKu MH(POpMA-
[IUH U3 HECKOJBKUX UPPOBBIX HCTOYHUKOB, YTO CTAJIO THUITUYHON MOJIEIBIO TTOBE-
JICHUSI MOJIOZIEKU B YCIOBHSIX Lu(poBu3anuu obmectsa [S]. [l MEHTaIbHOCTH
COBPEMEHHOTO TIOKOJIEHUSI XapaKTEepPHO CIIEAYIOIIEee: KIMMOBOCTh MbILUIEHUS (00-
pa3HOE U TUCKPETHOE BOCIPHUATHE OKPYKAIOIIETO MUPA); «CYKEHHE» MaMsITH (He-
obxonumasi UHGOpPMaLUs HE 3alIOMUHAETCs, 3alIOMUHACTCSI OPUEHTUD, [103BOJISIO-
LMK HaXOJUThb HY’KHbIE CBEIEHUS); YIPOILUEHHOE MBIIUIEHUE (JJOMUHUPOBAHUE
MIOMCKA MIPOCTBIX PEIIEHUH U OTKa3 OT PAaCCMOTPEHUS CIIOKHBIX MPOOIEM); TpaHe-
(opmanus MBIIJIEHNUS B CUHTE3 YEJIOBEYECKOI0 U MALIMHHOTO (BBIYUCIUTENBHOE
MBIIIICHHE).
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VYder 3TUX 0COOEHHOCTEH ToMoraeT pa3padoTYHKaM CO3/1aBaTh COBPEMEHHBIE
U TIoJIe3HbIe U(POBBIE PeCypchl sl yueOHOTO Tpoliecca, oa0upark Hanboee
aJICKBaTHBIC COITYyTCTBYIONIHE (PAKTOPBI M TU3aHHEPCKUE TIPUEMBI JUIS YTy UIICHHSI
BOCTIPHUSATHSI HH(POPMAIIHH.

[Tepeuncium Bo3MOXKHBIC (DOHOBBIC JICMEHTHI.

1. My3bIkasibHbIH (OH: HHCTPYMEHTAIbHAS MEIOAHS, CUM(POHUIESCKASI MY3bl-
Ka, BaJIbChI, POII U TIP.

2. I'padmueckuie WITIOCTPALMU: PUCYHKH, aCCOLIMMPOBAHHBIC MIIM HET C yueo-
HOM TeMOil; cTaTUYeCKHe M aHUMaIMOHHbBIE TpadOUTH; BUACOPOITUKH H .

3. ConpoBoxaroIue TEKCThI (BCIUIBIBAIOLINE PAMKH, PAMKHU Ha 3aJHEM IuIa-
HE, OT/ICJIHHO BbIJIEJICHHAS 30HA), 3aHUMaTeIbHbIe (PaKThl [0 TEME, HOBOCTH U 3a-
HUMATeJIbHbIE HCTOPUH, HE CBSI3aHHBIC C TEMOMW, aHEKOThI, aOPU3MBI U MY/IpbIE
U3PECUYCHHUS.

Takum 00Opa3om pa3pabOTUMKY MPEANHCHIBAETCS CO3IaHUE JIBYX BapUaHTOB
y4eOHOTO IIUPPOBOTO pecypca: B YUCTOM BH/IE (0€3 yKa3aHHBIX BCTABOK) M C «TPSI3-
HBIMI» (DOHOBHIMH BcTaBKamu. CpaBHHTENBbHAs CTaTUCTHYEeCKas oOpaboTka pe-
3yJBTAaTOB TECTOBOTO KOHTPOJSI MPH HCIOIH30BAHUHM ITHX IHU(PPOBBIX PECYpPCOB
B II€JTIOM 10 KYPCY U 10 OTAEIBHBIM TEMaM MO3BOJIUT BBISIBUTH JOCTOMHCTBA M HEIIO-
CTaTK{ COMYTCTBYIOMHX (hakTopoB. OHAKO MOJ00HAS HAKOTIUTEIbHAS CTaTHCTHKA
Oynet hopMHUpPOBATHCA B JUIMTEILHOM Tiepuose. st «ObICTpOi» OIEHKH M TIPOBE-
JICHUsI UCCIICIOBAHMI 11EIecO00pa3HO MCIIONIb30BaTh METOM AKCIIEPTHOTO Ompoca
1o co3aaHHoMy IudpoBomy pecypey. CTyneHTy Kak pa3paboTyuKy yueOHOTro caii-
Ta BOKHO TOJIyYUTh BHEIIHIOK OIICHKY CBOETO MPOIYKTA U HAYYUTHCS TPOBOIUTH
caM HCCIIEIOBATEIbCKHIA TIPOIIECC — OT IUIAHUPOBAHUS U CO3JJAHHS JHArHOCTHYC-
CKOTO MHCTPYMEHTapHs 10 00pabOTKK M aHaIN3a IMOJIyYCHHBIX PE3YJIbTaTOB.

B pamkax kypca «MH(popMalMOHHbIC TEXHOJIOTHU B 00pa30BaHUM» TPHU BBI-
MOJTHEHUU HEKOTOPBIX KYypCOBBIX U JMIIJIOMHBIX NMPOEKTOB CTyAeHTOB KpacHosip-
CKOTO TOCYIapCTBEHHOrO Ieaarornyeckoro ynusepcutera uM. B.II. Acradbena
u Cubupckoro (enepanbHOro yHUBEpCUTETa ObLT UCTIOIB30BaH OMMCAHHBIN BbIIIE
METOIMYECKHH MTPUEM Pa3BUTHUS UCCIIEI0OBATEILCKUX YMEHUI.

[TpuBeneM mpuMepsl BBINOJHEHHBIX pabOT MO CO3AAHUIO YYeOHBIX CaiTOB
U IIPOBEJICHUIO UCCIIEIOBAHUN.

IIpumep 1. Caiit co3nan crynenTkoi Annnoii L.
Llenb 3amanus — coznanue yueOHoro BeO-pecypcea o teme « Teopust nHpopma-
IIUH», KOTOPBII BBITTOJTHSET JIBE OCHOBHBIE (DYHKIINU:
— CIYXHT HHCTPYMEHTOM OOY4YEeHHs, YIUTHIBAIOIINM O0COOEHHOCTH BOCIIPHSI-
TUsI HH(OpMAIH COBPEMEHHBIM ITU(PPOBBIM TIOKOJICHUEM;
— BBICTyNAET TUIATPOPMOI JIJTsl HCCIEJOBAHUS BIMSHUS PA3IMUHBIX JIEMEH-
TOB JIM3aiiHa Ha Pe3yJIbTAaTUBHOCTh YCBOEHUS yUeOHOIro MarepHalia.
Jnst uccrnenoBanus ObutM pa3pabOTaHbl M PEa30BaHbl 8 IKCIEPUMEHTANb-
HBIX (hopMaToOB MoaYM y4eOHOTO MaTrepuasa.
1. Packpuvisarowuecs onoku (akkopoeor) — Ul-311eMEHTBI, KOTOPBIE TIO3BOJISTFOT
CKpBIBaTh W MOKa3bIBaThb MH(OPMALMIO MO KIMKY WM HaBeaeHuto. OHM 4acTo
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UCIIONB3YIOTCS B MHTepdeiicax, rae BaKHO KOMIIAKTHO OpraHu3oBarh MHGpopMa-
LIMI0, HE TIeperpy»kast moJjib3oBares [6].

2. Bzaumnoe pacnonooicenue 6onpocog u omeemog. OCHOBBIBasACh Ha padoTe
[7], ObLIH paccMOTpEHBI YEThIPE BapHaHTA pa3MEIEHUs Ha SKpaHe: BOIPOC CBEp-
Xy — OTBET CHH3Y (TpaJAMIIMOHHAas ydyeOHasi cxeMa); BOIPOC ClieBa — OTBET CIIpaBa
(COOTBETCTBYET €CTECTBEHHOMY 3alaJHOMy UYTEHHUIO CJIeBa HAmpaBo); BOIMPOC
CrpaBa — OTBET CJIEBA; BOIIPOC CHU3Y — OTBET CBEPXY.

3. Beeywaa cmpoka. B pabore [8] aBTOpbI MOIYEPKUBAIOT, YTO TEKCT, Mpe.-
CTaBJICHHBII B BUje Oeryiueil CTpOKH, MOXKET HE BOCHPUHUMATHCS, €CJIM HE TpU-
BJIEKAaeT BHUMAaHUS HAOIIOATEIs.

4. Texcm 6 30n10mom ceuenuu. 3onotoe cedenue (1:1,618) — ato maremaruye-
CKasi IPOTIOPLHS], KOTOPAsi 4aCTO BCTPEUAETCS B MPUPOJE, HCKYCCTBE U JM3aiiHE.
Pazmenienue TekcTa B CEKLHUSAX, COOTBETCTBYIOIIMX 30J0TOMY CEYCHHIO, MOXKET
BIIUSATH HA BOCTIPUATHUE U ICTETUKY MaTepuana [9].

5. Cnupanvnwii mexcm. CrinpalibHas MOZEIb 00y4eHHUs, IPEAJIOKEHHAs! B paM-
Kax TEOpUH KOTHUTHBHOHN ruOkocTtu B padore [10], mpencrasiser coO0i MOAXO
K YCBOCHMIO CJIOKHBIX U ¢J1a00 C(hOPMUPOBAHHBIX 3HAHUH.

6. Texcm ¢ aghgpexmom nuHeBUCMUYECKOU UTLTIO3UL YIMeHUs — ITO SIBJICHUE, U
KOTOPOM TEKCT OCTAeTCsl YUTAEMbIM, HECMOTPSI Ha MIEPECTAaHOBKY OYKB BHYTPH CJIOB,
O0COOCHHO €CJIM COXpaHEHBI TIepBasi ¥ MOCIIEAHS OYKBBL. DTOT (PEHOMEH JEMOHCTPH-
pyeT, KaK 4eIOBeUeCKH MO3T 00padarbiBacT WHGOPMAITUIO, ONTMPAsSCh HA KOHTEKCT
1 OOIIYIO0 CTPYKTYpY CJIOBa, @ HE Ha TOUHYIO MOCIEI0BaTeIbHOCTh OyKB [11].

7. Texcm ¢ coxpawenusamu. CokpauieHus (a00peBHaTypbl, aKpOHUMBI U APYTHE
(hOpMBI COKpaIlIEHHBIX HAMMCAHUMN) MIUPOKO MCIONB3YIOTCA B pa3NuyHbIX chepax
MMMCbMEHHOM KOMMYHHUKAllMU — OT HAay4YHBIX TEKCTOB 0 JEJIIOBOM IMEPEHHUCKHU.
B TexHuyeckux M HaydHBIX pabOTax COKpAIlEHHs MOMOTAIOT CXKAaTo IMepenaBaTh
CJIOKHBIE MOHATUA. OFHAKO MX HCIOJb30BaHUE TPeOyeT 0O0JyMaHHOIO MOAXO/a,
TaK KaK UMeeT U PEUMYILEeCTBa, U HEJOCTATKH.

8. Cmanoapmmuwiti mexcm TIPEJICTaBIsAET COOON TPaIUIIMOHHYIO (OPMY MUCH-
MEHHOT'O M3JIOKEHHUS WH(POPMALIUU, COOTBETCTBYIOIIYIO OOIENPUHATHIM HOPMaM
S3BIKA, CTUJIS U CTPYKTYPBHI.

Co3maH MHCTPYMEHTAIBHBIN Be0O-CailT, BKIIFOYAIOMINA § TEMaTHUYECKUX MOIY-
Jeid, B KaXXJ0M M3 KOTOPBIX OBLI peajn30BaH OJMH U3 BOCBMH IMPEICTABICHHBIX
BbIIIE ()OPMATOB.

[TpoBeneHo mcciaeqOoBaHUE BIMSHUS AIIEMEHTOB SKPAHHOTO TU3aifHa Ha BOC-
npuaTHe yaeOHOH HH(OPMAIIUU C TOMOIIBIO CIIEUAIBHOM IKCIIEPTHOM aHKETHI Ha
ocHoBe fHnexkc @opmbl. Onpoc Mmosib30BaTeNiell MO3BOJIWII BbISIBUThH CIEIYIOIIEE:
packpeIBatomuecs 010ku (cpeaanii 6amt —4,5/5) u crangaptabeiil TeKCT (4,7/5) mo-
JTYYHIIM BBICOKHE OIIEHKHU 32 yIOOCTBO M CTPYKTYPUPOBAHHOCTH; TEKCT B 30JI0TOM
ceueHun (4,2/5) OTMEUEH 3a 3CTETHKY U YNTAEMOCTh; TOPU30HTAIILHOE PACIIOIOKE-
HHE BOTPOCOB M OTBETOB (BOMPOC«—/OTBET— ) OKa3aJ0Ch Hanboee ynoOHbIM ISt
30 % pecnoHJEHTOB, a TpaauloHHOe (BompocT/otBer]) — mns 45 %. Dkcnepu-
MeHTaJbHbIe (POpMaThl (CHUPATBHBIA TEKCT, OeryIas CTpoKa) MOKa3ald HU3KYIO
3¢ (HEeKTUBHOCTD U3-32 BHICOKOW KOTHUTUBHOM HAarpy3KH.
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Ha ocHoBe mosyueHHBIX JaHHBIX CTYACHTKOM ObLTM pa3paboTaHbl MpaKTUye-
CKHE PEKOMEH/IAllUH TI0 CO3/IaHUI0 ITU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB, MOKa-
3aHO, YTO HYXXHO COYeTaTh TPAJUIMOHHBIE U MHHOBAIIMOHHbIE (OpMAaThl MOAAYN
nHPOpPMALMM U MHUHMMH3HUPOBATh HCIOJb30BAaHHE IMHAMHUYECKHX 3JIEMEHTOB,
YCIOXKHSIOIIUX BOCTIPUSITHE.

HMpumep 2. CaiiT coznan cryaentkod Munanoit /1.

[{enp mpoeKkTHOM pa3paboTKu — cO3aHIe HHCTPYMEHTAIbHOTO WHBEPCHOHHO-
ro HUQpPOBOro pecypca rno TeMe « YpaBHEHUS» C Pa3InYHBIMU COMYTCTBYIOLUIUMU
(paKTOpaMI/I IJId UCCIICAOBAHUS UX BJIIMSAHHA Ha PE3YJIBTATUBHOCTH BOCHPUATUS
yuebHou nadopmaruu [12; 13]. IlpuBenem 3tu HaxTopsl.

Buoeomamepuanvl ¢ penaxcayuoHuvim 6o3oeticmeuem — JUIS TOAJEPKAHUS
BHHUMAaHUs, MOHMKEHUSI KOTHUTUBHOTO HANpsDKEHUS U obecriedeHus (hU3nuecKkoro
paccnabneHust 00y4JaronMXCs.

Humepaxkmugnvle snemenmol: CTUIN30BaHHbIE AHUMHPOBAHHbBIE KHOTKH, ITPH
HA)KaTUM HA KOTOPBIE PACKPBIBAIOTCS H300PaKEHUSI C MEPCOHAKAMH W3 MYIBT-
(bUITEMOB; KOMITOHEHT /1151 (POKYCUPOBKH BHUMAHUS, TIPEICTABIISIOIINI COO0M TOY-
Ky IO ICHTPY 6JIOKa C pacxoadmuruMHUCH U3 HEC IBETHBIMU OKPYKHOCTAMM; 3JICMCHT
¢ U300pakeHUEM aHUMHUPOBAHHOT'O COJIHIIA, CIIOCOOCTBYIOIINM CHUKEHHUIO YPOBHS
CTpecca, MOBBIIIEHUIO BOBICYCHHOCTH B TIPOIIECC, a TAKKE KOHIICHTPAIIUN BHIMA-
Hus Onarogapsi GOKyCHPOBKE Ha LIEHTP BpAIICHHUS; JJIEMEHT — FeHepaTop y30poB,
(hopMUPYIOLTNI YHUKAIBHOE COUETAHUE [IBETHBIX MPSMBIX JTUHUH, TTO3BOJSIONINX
CHU3UTh KOTHUTHBHOE HaNpsyKEHUE; aHUMHUPOBAHHAS CIIMpalib, pearupyronias Ha
ABUIKCHUC KypCOpa U NpCAHa3HA4YCHHAA JJIsI MOBBIMICHUSA KOHLICHTpAlUW BHUMA-
HUS U KOTHUTUBHOW pa3rpy3Ku; TMMHACTHUECKHI JIEMEHT, MPeICTaBISIONINI n30-
6pa)KeHI/IC IJI AbIXaTCIIbHOTO YIIPAXKHCHUA, KOTOPOC MNPCANHCBIBACT HCCKOJIBLKO
LIMKJIOB BJIOXOB U BBIJIOXOB.

Kombunayuu npocmuix uzobpasxicenutl pasHulx ¢popmamos, He OTHOCSIIUXCS 1O
CoZIep KaHMIO K 00pa3oBareIbHOMY MaTeprany: (OHOBOE M300pakeHHE, 3aHUMAO0-
iee 3HaYUTEIbHYIO0 YacTh dKpaHa; n300pakeHne, COMPOBOKIAAIOIIEE TEKCT COOKY
Ui iepuepritHOTO BU3YyaIbHOTO BOCHPUSITHS;, N300pakeHue ¢ JUIMHHBIM CKPOJI-
JI0M, oOecrieunBaroliee nay3y npu IpokpyTke; GOHOBOE U300paKEHHE TTOBEPX TEK-
CTa 10 TeMe; MJUTIOCTPALlUH, H300pakarolue NepCOHaKU MYIbT(HUIBMOB.

H300padicenus pazenekamenbHo2o xapakmepd, OTPAXKarolIue TUITHYHbIE CUTY-
anuy yueOHOro npoiiecca, y3HaBaeMble OTCHUIKM K KOMITBIOTEPHBIM Urpam, o0pa-
IICHNE K MHTepecaM FOHOTO MOKOJICHHUS: Tajepesi pa3HbIX W300paKeHHU U3 MYIIBT-
(bUITBEMOB; BCIUTBIBAIONIEE OKHO (pOp-Up; OOBIYHO TMOSBISETCS CIYCTS S5 MUH
HPGGBIBaHI/HI Ha CTpaHI/H_[e); HUTATbl U3BCCTHLIX UCTOPUYCCKUX JIUL;, 3aHUMATCIIb-
Has uH(opMaIus B BUje Oeryiieil CTpoku (MHTepecHbIe (DAKThI, aHEKIOTHI U T.II.).

My3vikanbHoe conpogodicoeHue sl UCCIEAOBaHUS BIHMSIHUS ayTHaTbHBIX (ak-
TOpoB Ha () (PEeKTUBHOCTH 00yUeHHUs: KJIacCHUecKasi My3bika; (POHK (KaHp dIIeK-
TPOHHON MY3BIKH, HAOUPAIOIIUI MOMYISAPHOCT y IOHOTO TIOKOJICHHUS); POK; 3BYKH
TIPUPOJIBI.
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Jlnst ananu3a BIUSHUS COMTyTCTBYIOUINX (PaKTOPOB MPENYCMOTPEHBI KOHTPOJIb-
Hble TECTbl JUIsi 00y4yaeMoro, pe3ysbTaThl BBINOJHEHUS KOTOPBIX COOMPAIOTCS
B clielMajabHON 0a3e (BpeMs BBIMOJHEHUS U MPOLIEHT MPaBMIbHBIX O0TBETOB). CTa-
TUCTHYECKast 00paboTKa CpaBHEHMI pe3yabTaToB MPpHU O0y4eHUH OOJIBIIOTO YHCiIa
MOJIb30BaTeNell ¢ MaTepualaMyu CaiiTOB B «YHUCTOM BHJIE» M C COMYTCTBYIOUIMMHU
(akTopaMu TMOKa3bIBaET MX MOJOKHUTEIHHOE WM OTpUIaTeNbHOE BiusHUE. s
«OBICTPOI» OLIEHKU pa3pabOTaHbl JiBa SKCIEPTHBIX ONPOCA: KOPOTKUH — COAEPIKUT
7 BOIPOCOB U OLIEHUBAET O0IIMKA ypoBeHb KoMbopTa; neTanbHbiid — 6osee 100 Bo-
MIPOCOB U HATIPABJICH HA YIITYOJIEHHYIO OIIEHKY BBIIIICOMMCAHHBIX KOHKPETHBIX (pak-
TopoB. COOp cBeneHM HCClenoBaHMUA OcCyliecTBisiercsa mpu nomomu Google
Forms. beuan nmpoaHanu3upoBaHbl OTBETHI 19 y4acTHHKOB OIPOCa, CPeiu KOTOPhIX
77,8 % cocTaBuiIM CTYACHTHI/Y4eHUKU u 22,2 % — npenogasarenu. B pesynbrare
MOYXHO BBIJICIIUTH CJICTYIOIINE TOKA3aTeIH:

— My3BIKaJIbHOE COIPOBOXKACHUE — MPEIMOJaBaTEeNId OTAAIH IPEINOYTeHUE
3ByKaM MPHUPOABI, MHEHHSI CTYICHTOB/yUYE€HHKOB pa3aemince: 42,9 % BbI-
Opaiu 3ByKH puposl, 28,5 % — GoHK, 28,5 % — KIIaCCUIECKYI0 MY3bIKY;

— wunTocTpanuu — npenogasatenu (60 %) OTMETUIIM BaKHOCTh WJUTIOCTpa-
WW IS IKOJIbHOTO Marepuana, 40 % — B marepuanax JJis YHUBEPCHUTETA,;
ctynenThl/yueHuku (14,3 %), ykazaau Ha IUTIOCHI WJUTFOCTPALUN B HIKOJb-
HOH 4acTHu Marepuana, a 85,7 % — B marepuaiax 1jisl yHUBEPCUTETOB;

— MHTEpPaKTUBHBIE AIIEMEHTHI AJis pacciabnenus — npenoaasarenu (100 %)
u crynentsl/yueHuku (100 %) enuHormacHO oueHWIn GopMar HHTEPAKTHUB-
HBIX 3JIEMEHTOB MOJIOKUTEIBHO;

— Oerymias ctpoka — npenogaBarenu (50 %), crynentsl/yuenuxu (15,3 %)
OLICHUJIN €€ OTPHUIATENHHO;

— BHUJeOMaTepHalbl — MOJE3HbI ¢ TOUYKH 3peHHs u npenogasareneit (60 %),
u ctyaeHToB (100 %);

— MYJIpbI€ IUTATHI — MIPETOAaBaATEIN OTMETUIIH, YTO [IUTAThl HE MEIIAIOT, CKO-
pee MOMOTralT COCPEOTOUUThCS Ha MaTepHalie; y CTyIeHTOB/yUeHUKOB Ta-
Koe MHeHHe uMeloT 85,7 %.

Pesynbrarel KOPOTKOTO OMPOCa BBISIBUIM 3aMETHBIC Pa3iU4YUs B BOCHPUATHU
HecoZepIKaTeNbHBIX (aKTOPOB Yy IpernojaBareneid u odyyaembix. Hekoropsie pe-
3yJBTaThl JIETAIILHOTO OIMPOCa 10 BIUSHUIO HECOIEPKATEIbHBIX COITYTCTBYIOLINX
(bakTOpoB B y4eOHOM pecypce BBIVIIIAT CIEAYIONIMM 00pa3oM: WHTEPaKTHBHEIC
KOMIIOHEHTBI ISl (PU3UYECKOro pacciabieHuss On00pEeHbI BCEMH HKCIIEPTaMHU
(100 % B 06eux rpymnmax); MOJI0KUTEIHHOE OTHOIIIEHUE K MYPBIM ITUTAaTaM BbICKA-
3aim 100 % npenonasareneit u 85,7 % CTyIeHTOB.

B pamMkax mpenBapuTeasHOTO TECTHPOBAaHUS YIeOHOTO pecypca Oblia coOpaHa
MEPBUYHAS CTAaTHCTUKA IO Pe3yJIbTaraM KOHTPOJIBHBIX M UTOTOBBIX TECTUPOBAHUN
(B pazzenax ¢ «4UCTHIMUY CTPAHUIIAMH U C HAJTMYUEM HECOJepKaTeNbHbIX (haKToO-
poB). IlepBuunbie nanHbIe TOKa3au (12 4emoBek) claeayrolee: CpeIHUN MPOIICHT
MPaBWJIbHBIX OTBETOB B «UHUCTHIX» Onokax caiita 85 %, a B «rps3HbIx» — 91 %.
KoneuHo, 3Tu naHHBIE MTOKa HE SBISAIOTCS OOBEKTUBHBIMHU, MMOCKOJIBKY TpeOyeTcs
3HAYUTETbHAS HAKOMUTENbHAS CTATUCTUKA B IPOJIOHTMPOBAHHOM HCCIIEIOBAHUU.
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IIpumep 3. Caiit co3nan crynentkoit Jlomkunoit T. PabGora cBs3aHa ¢ co3za-
HUEM caiTa JUIsl OIICHKU BIMSIHUS MY3bIKAJIbHOTO (poHA Ha 3((HEKTUBHOCTH perrie-
HUS MaTEeMaTHYECKUX 3a]1a4 C MCTIOIb30BaHMEM ITU(PPOBBIX TEXHOIOTHH.

BoszelicTBue My3bIKM Ha KOTHUTUBHBIC (DYHKIIMH TPEJICTABIISET COOON CIOXK-
HBIA MHOTOTpaHHBIN nporecc. COBpeMeHHbIE UCCIIE0BAaHUS B 00JIaCTH HEUPOHAYK
Y KOTHUTHUBHOW TICHXOJIOTHH' JEMOHCTPHUPYIOT CJIOKHBIA XapakTep B3auMOJICH-
CTBUS MKy MY3bIKaJIbHBIM BOCIIPUATHEM M MAaTE€MaTUUYECKUM MbITLIeHueM. Oco-
00ro BHHMAaHHS 3aCIyXKUBAaeT BPEMEHHOW acleKT MY3BIKaJbHOTO BO3ACHCTBHSL.
Putmuyeckast cTpykTypa My3bIKH CIIOCOOHA CHHXPOHU3UPOBATHCS C BHYTPEHHUMU
KOTHUTUBHBIMHM PUTMAaMH YEJIOBEKA.

JUist u3yueHust BIUSTHUS MY3bIKH Ha MaTeMaTH4ecKhe ClIoCOOHOCTH Obliia pas-
paboTtaHa crienuain3upoBaHHas BeO-1u1atdopma.

Meroauka McciaeIoBaHus BKIIIOYajga TpU OJIOKa MaTeMaTHUECKUX 3aad pas-
JUYHOTO TUMA: anreOpanyeckue (perieHre CUCTeM JIMHEWHBIX YpaBHEHHI), IOTH-
Yyeckre (BBISIBIICHHE 3aKOHOMEPHOCTEH) M aHAIUTUYECKUE (BBIYUCIICHUE Mpefe-
noB). [IpeacraBneHHbIe 33141 OXBATHIBAIOT KJIFOUEBBIE ACTIEKTH MATEMATHYECKOTO
MBIIIJIEHUS: anredpanyeckue — GopMaibHbIE BHIYUCIEHUS; JIOTHYECKUE — aHAJIN3
YTBEPKICHUM; aHAIMTUYECKUE — NpuMeHeHue npaBui. Kaxplil Onok coneprxan
5 3aga4, 0TOOpaHHBIX C YYETOM MPUHIIUIIOB TECTOIOTHH.

Oounakoeas cioxcHocmy — BCe 3a7a4i TPeOyIOT COMOCTaBUMbIX YMCTBEHHBIX
YCUJIUH.

Yemxue kpumepuu oyenky — OUHApHAsl cUCTeMa ISl IOTUYECKUX 3a/1ad «J1a/
HEeT», a JUIs IBYX JPYTUX 3aJlauu MOA00paHbl TAKMM 00pa3oM, YTOObI OTBETHI SIBJIS-
JIUCh BELIECTBEHHBIMU UnciIaMu (0€3 BOSHUKHOBEHUS HEONPEAeIEHHOCTE! UITN He-
palOHAIbHBIX YUCEN).

Cmanoapmmnoe epems peuwenus (5S—10 MuH) Ha 3a7auy.

B kauecTBe SKCIEPUMEHTAIBHBIX YCIOBUI MCIOIb30BAINCH ATh BAPUAHTOB
3BYKOBOI'O COIIPOBOKJEHUS: TIOJHAsI 3BYKOBas M30JALMSA, KJIACCUYECKAs MY3bIKa
(Mormapt), pOK-KOMIIO3UIIMH, KA30BbIE MUMIIPOBU3AIMHU U DJIEKTPOHHAS MY3bIKa
B cTmiie Jioy-(aii. Bce My3bikanbHBIE (parMeHTHI ObUTH CTaHAAPTU3UPOBAHBI 11O
rpomkoctu (60 n1b) 1 3a1MKIeHbl HAa HEOTPAaHUUYEHHOE BPEMsI BOCIIPOU3BEIEHUS BO
BpEMS peLIeHUs 3a/1a4.

IIpoueaypa TecTupoBaHUs COCTOsUIa U3 IPEIBAPUTEIBHOIO HHCTPYKTaXa,
0J10Ka ¢ TEOPETUYECKOM YacThiO M MATHU SKCIEPUMEHTAJBHBIX CECCUH, MPOBOIU-
MBIX B CIIy4aifHOM Topsiike. OCHOBHBIMU PETUCTPUPYEMBIMU MapaMeTpaMu ObLITH
BpeMsl pelIeHUs 3a/1a4 U TOYHOCTh OTBETOB.

DKCIEPUMEHTAIBbHOE UCCIIEI0BAHUE MTPOBOAMIOCH HA 20 MCIIBITYEMbIX TEXHHU-
yeckux cnernuanbHocTel (18—22 roma). Bee yuacTHrkM HEe mMenu mpodeccroHatb-
HOT'O MY3bIKaJIbHOTO 00pa30BaHusl.

I Music Moves Brain To Pay Attention, Study Finds // Stanford University Medical Center, 2007.
URL: https://www.sciencedaily.com/releases/2007/08/070801122226.htm (accessed: 05.11.2025); Wein-
berger N.M. Music and the Brain. 2006. 1 September. URL: https://www.scientificamerican.com/article/
music-and-the-brain-2006-09/ (accessed: 05.11.2025).
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HNHTEepecHO OTMETUTD, YTO JKa3 oKazalics 0COOCHHO 2(P(EKTHUBHBIM TS JIOTH-
YEeCKUX 3a7a4, BEPOSTHO Oiarofapsi CBO€H MMITPOBU3AIMOHHONW NPUPOJE, CTUMY-
JTUPYIONIEH THOKOCTh MBIIUICHUS. DIEKTPOHHAS MY3bIKa, CUUTAIOIIASCS OTBIICKA-
IOlIeH, TOKa3aja HEOXKUJAAHHO XOPOIIWE pe3ylbTaThl JUIs ajareOpbsl U JIOTHKH,
B TIPOTHBOIOJIOKHOCTh 3TOMY POK-KOMIO3UIIMH MPOAEMOHCTPUPOBAIIA HETaTHB-
HOE BIUSIHUE, yBenuuuBas Bpems pemieHus Ha 5—-10 % u cHmKas TOYHOCTH Ha
1-6 %. Haunbonpiee yxyameHue rnokasarenei 3a)MKCHPOBaHO MPH BBHIOTHEHUH
AHAIUTUYECKUX 33/1a4 [10]1 BO3IEHCTBUEM 3TOr0 MY3bIKaJILHOTO KaHpa.

[TomyueHHbIe pe3ynbTaThl B IIEJIOM COIIACYIOTCSI C COBPEMEHHBIMU UCCIIEI0Ba-
HUSMU B 00JIACTH MY3BIKAJIbHOW KOTHUTUBUCTUKHU.

Jist pa3pa®oTYrKOB 00pa30BaTENbHBIX IIATGOPM MOKHO PEKOMEHI0BATH ye-
JSTh BHUMAaHUE MOAOOpPY MY3BIKaIbHOTO (hOHA ISl YAyUIISHHs MPOLECCOB BOC-
MPUSATHS U OCBOCHHS Y4eOHOTo MaTepuarna.

3akiouenue. DopMupoBaHre U pa3BUTUE UCCIEAOBATEIILCKUX YMEHUH CTY-
JICHTOB B MPOIECCE MX MPOPECCHOHATFHON MOATOTOBKH BO3MOKHO OCYIIECTBIISATh
B [IPeIMETHOM O0yUYEHUH.

WuTerpanus mpeaMeTHOW MOATOTOBKHU M CIOco0a pa3BUTHS MCCIIENOBATENb-
CKUX YMEHHMH 00ydaeMbIX MOCPEICTBOM CO3/1aHUSI HHCTPYMEHTAJIBHOTO Y4eOHOTO
CpeICTBa MoKa3aia ee BHICOKHIA NUJaKTUUYeCKuil moteHuuai. [IpemioxkeHHplii Me-
TOAMYECKUIl MPUEM IO BBITTOJHEHUIO 3a/JaHU, CBSI3aHHBIX C O0YYEHHEM CO3IaHMUs
y4eOHBIX CalTOB (BeO-pecypcoB) NBOWHOTO Ha3HAUYCHHUS, TO3BOJIET CTYICHTAM
OCBOUTbH BCE TEXHOJOTHMUYECKUE ITAIBI B peajbHON y4eOHON POSKTHO-HCCIIE0Ba-
TEJICKOU JICSITETLHOCTH B IOTHOM ItuKJIe. [Ipu aToM nprodpeTas udpoBbie HaBbI-
KH, CTYJICHTBI Y4aTcs CO3/1aBaTh MPOTPAMMHBIE MIPOIYKTHI JJIsI UCCIICIOBAHHUS, TIPO-
BOJIUTH 3TU UCCIIEOBAHUS U MOJIYYaTh YIOBIETBOPEHHUE OT COOCTBEHHBIX HAYUHBIX
OTKpbITHIA. Ha mpuBeAeHHBIX MpUMepax MO U3YYSHHIO BIUSHUS COMYTCTBYIOLIUX
(akTopoB B IM(POBBIX yUEOHBIX Cpe/iax MoKa3aHa BO3MOKHOCTh MOTUBUPOBAHHO-
T'O U YBIIGYEHHOTO (POPMUPOBAHUS U PA3BUTHUS UCCIIEOBATEIBCKUX CIIOCOOHOCTEH
00y4JaeMpbIX.

Cnucok nutepartypbl

[1] [lax H.[. MeHTansHBIN IOAX0] B 00pa3oBaHuy : MoHorpadusa. KpacHospcek : KpacHosip-
ckuii Toc. mien. yH-T uM. B.I1. Acradwesa, 2025. 148 c. EDN: RPOLVX

[2] JDhx A.H. Mpinenue u tBopyectBo. M. : [Tonutuzaar, 1976. 144 c.

[3] Conoamosa I'Y., Huxonosa E.FO., Kowesas A.I., Tpuponosa A.B. MennamHoro3aaad-
HOCTB: OT KOTHUTUBHBIX (pyHKIHMI K mn¢poBoii mocenneBHocTH // CoBpeMeHHas 3apy-
oexxnas ncuxosorus. 2020. T. 9. Ne 4. C. 8-21. https://doi.org/10.17759/jmfp.2020090401

[4] Anderson J., Rainie L., Luchsinger A. Artificial Intelligence and the Future of Humans.
Pew Research Center, 2018. P. 1-123.

[5] bapxamosa /[.A., Ilax E.H. «CKBO3HBIE» y4eOHBIE PECYpChl B CHCTEME HEMPEPLIBHOM
npodeccuoHanbHOM noArotoBku yuutens // XXIV MexayHaponHas KoH(epeHIus 1mo
Hayke U TexHoaorusm Poccust — Kopes — CHI, Mocksa, 29-31 asrycra 2024 r. HoBo-
cubupck : Mzn-so HI'TY, 2024. C. 221-223.

[6] Sweller J. Cognitive load during problem solving: effects on learning // Cognitive Science.
1988. Vol. 12. No. 2. P. 257-285. https://doi.org/10.1207/s15516709c0g1202_4

458 CURRICULUM DEVELOPMENT AND COURSE DESIGN


https://www.elibrary.ru/rpolvx
https://doi.org/10.17759/jmfp.2020090401
https://doi.org/10.1207/s15516709cog1202_4

Iax HU., Xeeaii JI.b. Bectuuk PY/IH. Cepusi: Unpopmaruszanust oopazosanust. 2025. T. 22. Ne 4. C. 448460

[7]
(8]

[]

[10]

[11]

[12]

[13]

[10]

[11]

Ilopo3zoea /[ FO. I'emTansT Kak OCHOBA BU3YyaJIbHOTO BOCIPHSITHUS // UenoBeK B MUpE KYJIb-
Typsl. 2012. Ne 3. C. 23-27.

Lachter J., Forster K.I, Ruthruff E. Forty-five years after Broadbent (1958): still no
identification without attention // Psychological Review. 2004. Vol. 111. No. 4. P. 880-
913. https://psycnet.apa.org/doi/10.1037/0033-295X.111.4.880

Ortlieb S.A., Kiigel W.A., Carbon CI.-Ch. Fechner (1866): the aesthetic association
principle — a commented translation // i-Perception. 2020. Vol. 11. No. 3. P. 1-20. https://
doi.org/10.1177/2041669520920309

Spiro R.J., Coulson R.L., Feltovich PJ., Anderson D.K. Cognitive Flexibility Theory: Ad-
vanced Knowledge Acquisition in I1I-Structured Domain. University of Illinois at Urbana-
Champaign, 1988. No. 441.

Aceghnesicao A. Bnusaue mopsIKa CIOB Ha BOCTIPHSITHE CONEPYKAHUS BBICKA3BIBAHUS !
JacC. ... kKaua. ¢umon. Hayk : 10.02.19. Boponex, 2013. 166 c.

Sakurai N. Brain function effects of autonomous sensory meridian response (ASMR)
video viewing / N. Sakurai, K. Nagasaka, Sh. Takahashi [et al.] // Frontiers in Neuroscience.
2023. Vol. 17. https://doi.org/10.3389/tnins.2023.1025745

Mpyrick J.G. Emotion regulation, procrastination, and watching cat videos online: who
watches Internet cats, why, and to what effect? // Computers in Human Behavior. 2015.
Vol. 52. P. 168-176. https://doi.org/10.1016/j.chb.2015.06.001

References

Pak NI. Mental Approach in Education. Krasnoyarsk: Krasnoyarsk State Pedagogical
University named after V.P. Astafyev Publ.; 2025. 148 p. (In Russ.) EDN: RPOLVX

Luk AN. Thinking and Creativity. Moscow: Politizdat Publ.; 1976. 144 p. (In Russ.)
Soldatova GU, Nikonova EYu, Koshevaya AG, Trifonova AV. Media multitasking: from
cognitive functions to digital. Journal of Modern Foreign Psychology. 2020;9(4):8-21.
(In Russ.) https://doi.org/10.17759/jmfp.2020090401

Anderson J, Rainie L, Luchsinger A. Artificial Intelligence and the Future of Humans.
Pew Research Center; 2018. p. 1-123.

Barxatova DA, Pak EN. “Cross-ending” learning resources in the system of continuous
professional teacher training. In: XXIV International Conference on Science and
Technology Russia — Korea — CIS, 28—29 August 2024, Moscow. Novosibirsk: Novosibirsk
State Technical University Publ.; 2024. p. 221-223. (In Russ.)

Sweller J. Cognitive load during problem solving: effects on learning. Cognitive Science.
1988;12(2):257-285. https://doi.org/10.1207/s15516709cog1202 4

Porozova DY. Geshtal’t as the basis of visual perception. Chelovek v Mire Kul tury.
2012;(3):23-27. (In Russ.)

Lachter J, Forster KI, Ruthruff E. Forty-five years after Broadbent (1958): still no identi-
fication without attention. Psychological Review. 2004;111(4):880-913. https://psycnet.
apa.org/doi/10.1037/0033-295X.111.4.880

Ortlieb SA, Kiigel WA, Carbon CI-Ch. Fechner (1866): the aesthetic association prin-
ciple — a commented translation. i-Perception. 2020;11(3):1-20. https://doi.
org/10.1177/2041669520920309

Spiro RJ, Coulson RL, Feltovich PJ, Anderson DK. Cognitive Flexibility Theory: Ad-
vanced Knowledge Acquisition in IlI-Structured Domain. University of Illinois at Urbana-
Champaign; 1988. No. 441.

Asefnezhad A. The influence of word orvder on the perception of the content of an utte-
rance (dissertation for the degree of Candidate of Philological Sciences). Voronezh; 2013.
166 p. (In Russ.)

PABPABOTKA VUEBHBIX ITPOT'PAMM U SJIEKTPOHHBIX PECYPCOB 459


https://psycnet.apa.org/doi/10.1037/0033-295X.111.4.880
https://doi.org/10.1177/2041669520920309
https://doi.org/10.1177/2041669520920309
https://doi.org/10.3389/fnins.2023.1025745
https://doi.org/10.1016/j.chb.2015.06.001
https://doi.org/10.17759/jmfp.2020090401
https://doi.org/10.1207/s15516709cog1202_4
https://psycnet.apa.org/doi/10.1037/0033-295X.111.4.880
https://psycnet.apa.org/doi/10.1037/0033-295X.111.4.880
https://doi.org/10.1177/2041669520920309
https://doi.org/10.1177/2041669520920309

Pak N.I., Khegay L.B. RUDN Journal of Informatization in Education. 2025;22(4):448-460

[12] Sakurai N, Nagasaka K, Takahashi Sh, et al. Brain function effects of autonomous sensory
meridian response (ASMR) video viewing. Frontiers in Neuroscience. 2023;17:1025745.
https://doi.org/10.3389/fnins.2023.1025745

[13] Myrick JG. Emotion regulation, procrastination, and watching cat videos online: who
watches Internet cats, why, and to what effect? Computers in Human Behavior.
2015;52:168-176. https://doi.org/10.1016/j.chb.2015.06.001

Caegenusi 00 aBTopax:

Ilax Huxonaii Muceb6osuuy, TOKTOP NMEAarorndecKux Hayk, mpodeccop, 3aBeayronuii kadheapoi
nHpOpMaTUKH U MHOOPMAIIMOHHBIX TEXHOJOTUH B oOpa3oBaHWM, KpacHospckwii rocynap-
CTBEHHBII memarormueckuil yHusepcuter um. B.IL. AcrtadseBa, Poccuiickas ®eneparus,
660049, KpacHosipck, yi. Ansl Jlebenesoit, 1. 89. ORCID: 0000-0003-2105-8861; SPIN-kox:
9943-2111. E-mail: koliapak@yandex.ru

Xeeail Jlioomuna Bopucosna, KaHIAAT MEAArOTMUECKUX HAyK, TOUECHT, JOICHT Kadeapbl HH-
(hopmarrky 1 MHOOPMAITMOHHBIX TEXHOJIOTHIA B 00pa3oBaHuu, KpacHOSpCKUi rocynapcTBeH-
HBIW niegarorndeckuii yausepcuteT uMm. B.I1. ActadweBa, Poccuiickas ®@enepanus, 660049,
Kpacuosipck, yn. Anet Jlebenesoit, a. 89. ORCID: 0000-0003-4163-9436; SPIN-kom: 6210-
4490. E-mail: hegail@yandex.ru

Bio notes:

Nikolay I. Pak, Doctor of Pedagogical Sciences, Full Professor, Head of the Department of In-
formatics and Information Technology in Education, Krasnoyarsk State Pedagogical University
named after V.P. Astafyev, 89 Ada Lebedeva St, Krasnoyarsk, 660049, Russian Federation.
ORCID: 0000-0003-4163-9436; SPIN-code: 9943-2111. E-mail: koliapak@yandex.ru
Lyudmila B. Khegay, Candidate of Pedagogical Sciences, Associate Professor, Associate Pro-
fessor of the Department of Informatics and Information Technologies in Education, Kras-
noyarsk State Pedagogical University named after V.P. Astafyev, 89 Ada Lebedeva St, Kras-
noyarsk, 660049, Russian Federation. ORCID: 0000-0003-4163-9436; SPIN-code: 6210-4490.
E-mail: he-gail@yandex.ru

460 CURRICULUM DEVELOPMENT AND COURSE DESIGN


https://doi.org/10.3389/fnins.2023.1025745
https://doi.org/10.1016/j.chb.2015.06.001
mailto:hegail@yandex.ru

i RUDN Journal of Informatization in Education ISSN 2312-8631 (Print); ISSN 2312-864X (Online)
' 2025 Vol.22 No.4 461-475
BecTHuk PYAH. Cepus: UHdpopmaTuzaums o6pasosaHus http://journals.rudn.ru/nformatization-education

INFORMATIZATION OF EDUCATION:
A GLOBAL PERSPECTIVE

I'TIOBAJIBHBIE ACITEKTBI THOOPMATU3ALINN
OBPA3OBAHUAA

DOI: 10.22363/2312-8631-2025-22-4-461-475
EDN: FMDKRF
UDC 373.5
Research article / Hay4yHasa ctatbsa

Features of using information technologies in teaching
French as a native and foreign language in schools in France,
Canada, Morocco, and Russia

E.S. Yakovleva®=

Moscow Metropolitan Governance Yury Luzhkov University
P<Imakarovskaya.ekaterina@yandex.ru

Abstract. Problem statement. France, Canada, Morocco and Russia have different unique
experiences of using information technologies (IT) in teaching French to school students. At the
same time, the digital educational resources used in these countries accommodate diverse
approaches and methodologies for teaching. Against this backdrop, a key problem is the near
absence of comparative analysis examining how modern information technologies are employed
in French language education across different countries. It is advisable to identify best practices
and, based on these findings, develop recommendations for optimizing relevant teaching
approaches in Russian schools. Methodology. The study employs a comparative analysis of
existing approaches to teaching French and using IT across different countries, development of
corresponding recommendations for Russian schools and experimentally verifying the
effectiveness of the proposed approaches and digital resources. Results. The digital educational
resources have been rated in compliance with the defined evaluation criteria. The comparative
analysis results yielded recommendations for implementing IT in Russian schools based on
international experience and the conducted pedagogical experiment confirmed the hypothesis
that examining approaches and comparatively analyzing the specifics of using information
technologies in teaching French as both a native and foreign language in Francophone countries
(France, Canada, and Morocco) and taking into account the results of such an analysis when
improving the methodological system of teaching French in Russia enhances the effectiveness
of student preparation. Conclusion. The study established criteria for a comparative analysis of
the use of IT in French language education across different countries, which made it possible to
identify the specifics of their use in France, Canada, Morocco and Russia. Based on these
results, recommendations have been developed to enhance the methodological framework for
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teaching French in Russian schools. It has been experimentally confirmed that the use of IT
based on international experience enhances student learning outcomes.
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Annoranms. [locmanosxa npoonemvr. Opannms, Kanaga, Mapokko u Poccus obnagaror
Pa3IMYHBIM YHUKAJIBbHBIM OIBITOM HCHOJIB30BaHUS MH(GOpMalUuOHHBIX TexHonoruil (MUT) B 00y-
YEeHHUH IIKOJIILHUKOB (paHITy3cKOMYy s3bIKy. [Ipu 3TOM 00pa3oBaTenbHbIE 3IEKTPOHHEBIE Pecyp-
CBI, IPUMECHSIEMbIE B 9TUX CTpPaHaX, YUUTHIBAIOT Pa3IMUHbIC HANPABICHUS U CHOCOOBI 00yde-
Husl. OfHAKO NPaKTUYECKH MOTHOCTBbIO OTCYTCTBYET CPABHHUTENIbHBIN aHaIU3 0COOCHHOCTEH
ucnonb3oBaHusa coBpeMeHHBIX UT B oOyueHmu ¢(paHIy3cKOMY S3BIKy B pa3sHBIX CTpaHaXx.
IlenecooOpa3HO BBIIBUTH JYUIIHE MPAKTUKU U HA UX OCHOBE pa3paboTaTh PEKOMCHIAINHU IO
ONTHUMU3AIH COOTBETCTBYIOIUX IOAXOA0B Il POCCUMCKUX IIKON. Memoodonozeus. Ilpumens-
eTCsl CPAaBHUTENBHBIH aHAIN3 MMEIOIINXCS CII0CcO00B 00ydeHHs (paHIly3CKOMY SI3BIKY W HC-
nosib3oBaHus VT B pasHbIX cTpaHax, pa3padaTsiBalOTCs COOTBETCTBYIONINE PEKOMEHAINHN JIs
POCCHICKHX IIKOJI, @ TAK)Ke SKCEPHMEHTAIILHO MpoBepseTcs: SPPEeKTHBHOCTD MpeIaraeMbIxX
MOZIXO0B M IM(POBEIX pecypcoB. Pesyavmamsi. OOpa3oBaTeIbHBIE MEKTPOHHBIE PECYPCH
OLICHECHBI B COOTBETCTBHU C BBIJCTICHHBIMHU KPUTEPUSAMH. B pesynbrare 1aHb peKOMEHIANN
no ucnonb3oBaHuo UT B poccHiiCKUX IIKONAX C yU4ETOM MEXIYyHAapPOJHOIO OIBITA, a MPOBE-
JIeHHBIH MeIaroTHYeCKUH SKCIIEPIMEHT MOATBEPAUI TUIIOTE3Y, YTO N3YUEHHE OIBITAa H CPABHH-
TENBHBIN aHaIM3 crienuuky ucnoiab3oBanus UT B oOydenun ¢paniry3ckoMy S3bIKYy KaK poji-
HOMY M HHOcTpaHHOMY Bo ®Dpaninuu, Kanage 1 Mapokko kak (ppaHKOrOBOPSIIUX CTpaHax,
y4eT pe3yJbTaToB TAaKOTO aHAJIH3a IPU COBEPIICHCTBOBAHMH METOJUYIECKOI CHCTEMBI 00yde-
HUS (ppaHIly3cKoMy sI3bIKY B Poccum crmocoOCTBYIOT MOBBIIICHUIO 3()()EKTUBHOCTH COOTBET-
CTBYIOLIEH MOATOTOBKU O0yuaroIuxcs. 3axniovenue. B xone uccienoBanus chopMyIupoBaHbl
KPHUTEpPHN AJsI CPAaBHUTEIBHOTO aHAIN3a Hcmonb3oBanus WT mpu oOyuennu QpaHiry3ckomy
SI3BIKY B Pa3HBIX CTPaHAX, YTO MO3BOJMIO BBIIBUTH OCOOCHHOCTH MX MpUMeHeHHs Bo dpan-
nuu, Kanage, Mapokko u Poccun. Ha ocHOBE 3THX pe3y/nbTaToB pa3paboTaHbl pEKOMEH AN
10 COBEPIICHCTBOBAHUIO METOANYECKON CHCTEMBI 00yUeHUs (PPAHITy3CKOMY S3BIKY B POCCHIi-
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CKHUX IIKOJIaX. DKCIEPUMEHTAIbHO MOATBEPKCHO, uTO ncnonbzoBanue T Ha ocHOBe yuera
MEJK/TyHapOIHOTO OITBITA TIOBBIIAET 3P (PEKTHBHOCTH MOITOTOBKH yUAIIIHXCS.

KimodeBbie ci10Ba: 00pa3oBaTeIbHbIE ICKTPOHHbIE PECYPCBL, CPEACTBA 00yUEHHUs, CPaB-
HUTEJbHBIA aHaJIN3, KPUTEPUH CPABHEHHUS JICKTPOHHBIX PECYPCOB, KOHCIIEKT YPOKa

3asBieHne 0 KOHGUIMKTe HHTepecoB. ABTOP 3asBIsIET 00 OTCYTCTBUH KOH(IMKTa
UHTEPECOB.

Hcropus crarpm: noctynuia B pegakiuio 13 mas 2025 r.; nopabotana mocie perneH3u-
poBanus 10 urons 2025 1.; npuHsTa K myonukanuu 28 uroHs 2025 1.

Jst nutupoBanust: Yakovieva E.S. Features of using information technologies in teaching
French as a native and foreign language in schools in France, Canada, Morocco, and Russia //
Becrauk Poccwuiickoro yHHBepcuTeTa ApyxO0bl HapoaoB. Cepusi: MHbopmaTuzanus oOpa3oa-
Hust. 2025. T. 22. Ne 4. C. 461-475. http://doi.org/10.22363/2312-8631-2025-22-4-461-475

Problem statement. Information Technology has rapidly evolved into a signi-
ficant component of modern society’s life and activities. Today, many countries
regard understanding these technologies and mastering their fundamental concepts
as an integral part of basic education, on par with reading, writing, and arithmetic.

In contemporary Russian schools, the use of IT in teaching is becoming a com-
monplace component of the educational process, opening new opportunities for
enhancing the quality and accessibility of education. However, for the effective
application of these technologies, it is essential to consider international experience,
which demonstrates successful practices and innovative approaches, including
those in foreign language teaching.

The methodological foundations and conceptual frameworks for the applica-
tion of new information technologies in education have been explored by scholars
such as Ya.A. Vagramenko [1], K.K. Kolin [2], E.S. Polat [3], among others. The
development and implementation of software and methodological complexes for
organizing instruction in educational institutions using new information technolo-
gies were the focus of work by T.A. Boronenko [4], A.P. Ershov [5], and A.E. Ma-
ron [6]. Meanwhile, issues of pedagogical support for the use of new information
technologies in learning, including challenges related to corresponding teacher
training, were addressed by S.A. Beshenkov [7], Yu.S. Branovsky [8], V.V. Grinsh-
kun [9;10], L.Yu. Monakhova [6], and others.

Foreign language training represents an area of the education system where IT
can fundamentally transform both teaching methods and educational outcomes.
This potential has been noted by many domestic scholars, including A.G. Oleynik
[11], E.S. Polat [12; 13], and I.V. Robert [14].

The selection of France, Canada, and Morocco for examination within this
study, which is dedicated to improving French language instruction, is justified by
their historical ties to the language, the extensive scope of its dissemination, and the
differences in the status of the French language within each country.

In France, French is the native language, which allows for an investigation into
the application of IT in its instruction from the perspective of cultural identity and
traditions. As a bilingual country, Canada presents a compelling case for studying
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the use of information technologies in teaching French, potentially enabling the
identification of specific features that distinguish its application from English lan-
guage teaching, and vice versa. In Morocco, the primary language is Arabic, while
French is not an official language but holds the status of a second language. It is
widely used in education and business. The experience of integrating IT into the
educational process for teaching French writing, phonetics, and grammar is of par-
ticular interest due to the language’s significant dissimilarity from the native lan-
guage of Moroccans. It is important to study the existing educational electronic
resources in these countries to adapt and utilize best practices for teaching the
French language in Russia.

Thus, the relevance of this study is driven by the rapid development of informa-
tion technologies and their penetration into all spheres of life, including education.
The use of information technology in teaching foreign languages in schools, parti-
cularly French, is becoming increasingly popular and in demand. Against this back-
drop, a significant problem is the near-total absence of a comparative analysis of the
specifics of using modern information technologies in teaching the French language
within the general education systems of different countries. It is, therefore, advi-
sable to identify best practices and, on this basis, develop recommendations for
optimizing the relevant approaches in the Russian Federation.

The aim of the research conducted and described in this article is to perform
a comparative analysis of the specific features of using information technologies in
teaching French as both a native and a foreign language in France, Canada, Moroc-
co, and Russia. A further objective, based on the results of this analysis, is to formu-
late recommendations for enhancing the effectiveness of French language instruc-
tion using IT in Russian schools.

Methodology. The study involves an analysis of the theoretical aspects of us-
ing IT in the field of foreign language education. This analysis is grounded in the
fact that the development of IT has a rich history in science, and the term ‘informa-
tion technology’ itself carries varying definitions depending on the context. The
research considers that in the sphere of education, IT is transforming instructional
approaches. Such technologies encompass the use of computers, software, the In-
ternet, etc., to enhance the effectiveness of the educational process.

The study acknowledges the evolution of teaching aids in foreign language in-
struction, from audiovisual tools such as tape recorders and projectors to modern
online platforms and mobile applications. Audiovisual teaching methods laid the
groundwork for the integration of IT into language teaching, and the advent of com-
puters and the Internet expanded opportunities for interactive and distance learning.

Modern technologies, such as distance learning platforms, video conferencing,
and mobile applications, have made language learning more accessible and interac-
tive. While these technical tools offer several advantages, certain disadvantages
exist, including technical challenges and over-reliance on technology. Neverthe-
less, information technologies continue to transform the foreign language learning
process, offering new ways of interaction and enhancement of language skills.
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Instruction in French as a native language emphasizes adherence to linguistic
norms and rules established by official governing bodies. The learning process in-
volves mastering orthography, grammar, and style, as well as developing reading
comprehension, text analysis, and written expression skills. In bilingual countries,
instruction also considers the interaction between French and other languages,
which requires additional attention to the specific features of the language.

The research considers that several approaches to teaching French as a foreign
language exist, including the traditional grammar-translation method, the commu-
nicative approach, project-based learning, and intensive instruction, each of which
emphasizes different aspects of the learning process.

The study employs a comparative analysis of existing methods for teaching
French and applying IT across different countries. This is followed by the develop-
ment of corresponding recommendations for Russian schools and the experimental
testing of the effectiveness of the proposed approaches and digital resources.

Results and discussion. The integration of IT into the educational process has
become a priority in the 21st century across all the countries under study. Govern-
ments actively support this process and direct their policies toward developing stu-
dents’ digital skills and integrating technology into instruction. For instance, France
has implemented the Digital Technologies for Education 2023-2027 strategy; Ca-
nada invests in IT projects such as MétaLingo and Voila Learning; Morocco has
initiated the GENIE, NAFIDA, and Maroc Numeric programs; and Russia is imple-
menting the federal project Digital Educational Environment.

In French schools, digital platforms are widely used to provide access to educa-
tional materials, support school administration, and facilitate communication
among participants in the educational process. The Ministry of National Education
actively supports the development and dissemination of digital educational resour-
ces, such as Eduthéque and BRNE (Banque de Ressources Numériques pour
I’Ecole), enabling teachers to adapt materials to their students’ needs. Platforms like
Edubase and TraAM (Travaux Académiques Mutualisés) foster the sharing of peda-
gogical practices and resources among educators. For French language instruction,
innovative digital resources such as Orthonémo, Ridisi, and Corneille are employed.
These tools exemplify the use of technology to enhance students’ writing and rea-
ding skills through interactive and adaptive learning approaches.

French holds a significant place in Canada’s educational system as one of the
country’s two official languages. In 2023, the Canadian government approved a
new action plan for official languages, which includes substantial investments to
ensure the equal status of English and French. Regarding French language educa-
tion, Canada actively develops immersion programs and French as a Second Lan-
guage (FSL) instruction. Canadian schools are integrating information technologies
into teaching, ranging from interactive whiteboards and online platforms such as
Google Read and Write, Conjuguemos, and BonPatron, to metaverse technologies
like the MétaLingo project. These innovations contribute to more effective learning
and enhanced interaction between students and teachers. According to statistics,
79% of Canadian teachers consider technology essential for lesson preparation, as
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it facilitates the learning process for students and helps educators adapt to diverse
student abilities. However, Canada also faces challenges, including disparities in IT
infrastructure across schools and insufficient training for teachers in effectively uti-
lizing new technologies.

In Morocco, despite lacking official language status, French retains significant
importance in education and is widely used in schools. France actively participates
in supporting French language education in the Kingdom: from 2010 to 2023,
a notable increase has been observed in the number of educational institutions and
students within the network of French schools. Morocco is implementing ambitious
national initiatives, such as the GENIE, NAFIDA, and Maroc Numeric programs,
aimed at integrating information technologies into the educational process. For
teaching French, computer programs and applications are utilized, though these
are predominantly developed outside Morocco. The use of the digital resource
TV5Monde, and telecommunication platforms like Parlons frangais, c’est facile
and France Université Numérique is expanding. These platforms host courses in
French as a Foreign Language (FLE), which can assist beginners in mastering the
fundamentals of French. The assignments from such courses can be effectively em-
ployed in teaching school students.

In Russia, state initiatives aimed at integrating information technologies into
the educational process support the modernization of teaching methods, including
the instruction of French. Regarding the application of IT in teaching French, both
domestically developed and foreign products are utilized. Examples include the set
of interactive French textbooks Débutant A0 et A1, developed by Nizhny Novgorod
State Linguistic University, and the educational series Extra, among others. Online
resources such as the collections of the Russian Electronic School (Rossiyskaya
Elektronnaya Shkola) and the Moscow Electronic School (Moskovskaya Elektron-
naya Shkola) are widely popular. These platforms are designed to facilitate compre-
hensive familiarity with all aspects of the French language.

Thus, each of the four countries under investigation pursues a policy of inte-
grating IT into education, while implementing diverse projects. In teaching the
French language, both domestically developed technologies and those recognized
worldwide are utilized.

To conduct a comparative analysis and develop recommendations for the use of
information technologies in teaching French to school students, the study has
identified several criteria and methods for comparing the capabilities and advantages
of such technologies.

Educational digital resources are evaluated according to the following criteria:
0 — does not meet the criterion; 1 — some components of the resource meet the
criterion; 2 — the entire resource meets the criterion.

As part of the comparative analysis of educational electronic resources, a table
(Table 1) has been constructed. In this table, such resources are grouped by country
and evaluated according to the proposed criteria, while a general characterization of
the resources from each of the studied countries is also provided. To date, twenty-
two digital educational resources have been examined.
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Table 1

Comparative analysis of educational digital resources across different countries

that are important for teaching French

Evaluation criteria*
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ENT 1 2 1 0 1 1 0 0
Orthon mo 2 2 1 0 0 > > 0 In-depth study of rules and
— exceptions. Culture- and
g | Ridisi 112 1 1 1 1 0 1 history-based examples
S | Corneille 2|0 1 1 0 2 2 2 from France.
L | guNum ol o 1 1 0 1 0 0 Most materials are
developed by native
TraAM 0 1 1 1 0 1 0 1 speakers
dubase 0 1 1 1 0 1 0 1
Voil Learning 1 1 0 1 1 1 1 1 Integration of English and
M taLingo 2 0 0 1 2 1 0 1 Fr_e_n_ch language instruction,
utilizing adapted versions
GoogleRead | | | 1 1 1 1 1 o |ofvalidated English-lan-
« | @nd Write guage teaching materials for
g Conjuguemos | 2 1 0 0 0 2 2 1 French language education.
I S ] ] ] ] ] The materials include cul-
O | Seesaw ture- and geography-based
BonPatron 1 0 0 0 0 1 2 1 examples from Francophone
regions of Canada. Exposure
Google o | 1 1 1 2 1 1 0 to regional dialectal and
Classroom lexical specificities
8 Frantastique | 2 | 0 1 1 0 2 2 2 Primary focus on learning
8 ’ -
S deca_st fran ol o 1 1 0 1 0 0 phonetics and writing the
S | ais facile characters of the French
= [Teachapp HEREE o o 1] o 0 |alphabet
MESH 1 2 1 1 1 1 1 1
Availability of explanations
RESH 1 2 1 1 1 1 1 1 and comparisons in Russian,
% | Debutant AO focus on the Federal State
§ n A1 1 0 1 1 0 2 2 1 Educational Standard.
| Tv5Monde 2 0 1 1 0 2 1 1 Examples_ adapted to the
TV seri culture, history, and geogra-
series ol o 1 1 0 2 0 0 phy of Russia
Extra

*Note: 0 - does not meet the criterion;
1 — partially meets the criterion (not all components comply);

2 — fully meets the criterion.

Source: compiled by Ekaterina S. Yakovleva.

The analysis of approaches to using information technologies in teaching
French in the schools of the specified countries enables the development of
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recommendations for Russian educational institutions. To formulate and describe
such recommendations, the study has categorized types of learning activities, and
for each recommended digital educational resource, a specific component has been
identified as a corresponding example. The developed recommendations are pre-
sented in an abbreviated form in Table 2.

Table 2

Recommendations on the use of educational digital resources in French language instruction
by type of learning activity

Type Recommended
of learning educational digital | Country | Resource component Commentary
activity resource
Flashcards for memoriz- .
. ; The use of new words in the
Orthon mo France ing the spelling of new . ;
lesson to practice spelling
words
Interactive activities for Recommended for practicin
Debutant AO n A1 Russia noun-adjective agree- P 9
) agreement rules
ment practice
Verb conjugation mini- Possibility for individual at-
Grammar Conjuguemos Canada | game for comprehensive | home practice and self-guid-
instruction tense/mood practice ed classroom training
Exercises offered by the | The platform offers exercises
BonPatron Canada | platform after finding a for training based
mistake made in the text on previous mistakes
Interactive trainin Using Moscow-Paris flight
RESH Russia . 9 lesson materials to introduce
exercises - ;
the Subjunctive mood
Audio tracks with speech | o, i uit for individual stu-
accuracy assessment ) )
. - dent phonetics practice
Corneille capability
France - -
Video sequence with .
S Use for speech warm-up in
pronunciation of letters S
L the lesson’s initial phase
and letter combinations
Phonetics Set of |IIu§trat|on_s, Recommended for use as a
) ) Podcast fran demonstrating labio- . L
instruction - ) Morocco ) . speaking warm-up activity
ais facile nasal articulation .
e before the main lesson
positioning
Pronunciation and mem- Use for practicing pronuncia-
Orthon mo France orization flashcards for ) P ngp
e tion and spelling of words
difficult words
TV5Monde Russia Authentic materials (vid- Recom.m.ended'fgr
eos) from TV shows pronunciation training
Use to practice dialogic
Voil Learning Canada Platform functionality speeph ?k'”S through com-
munication on the platform
during extracurricular time
Teachin Recommended to use
. g. Google Read Voice recording it in the preparation
speaking skills . Canada .
and Write subsystems of monologues during
extracurricular time
. Online communication | 5 it of individual use to
Frantastique Morocco | with artificial intelligence ) ) :
practice the speaking skill
tools
e . Audio and video dia-
Life situation .
. . logues, for example, Recommended for practicing
modeling Frantastique Morocco ! ; ) .
training Anna et Nadia parlent listening skills

la r ception
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Table 2, ending

Type Recommended
of learning educational digital | Country | Resource component Commentary
activity resource
Each lesson is based on the
Practice exercises on interests of the students, for
RESH Russia various topics example, 3rd grade — ‘my
P family and friends’, 10th
grade - ‘career choice’
Using series for ”‘e”?a“c Capability to teach all
. . vocabulary instruction
TV series Extra Russia ) . language aspects through
(e.g., going shopping, : .
f . a single series
preparing dinner, etc.)
Educat!onal video about Introduction to French culture
Catherine Deneuve and : : )
. . and listening comprehension
Frantastique Morocco | Fran oise Dorleak based ractice through post-
Teaching the on the film The Young P viowin ta%kg
history, culture Girls of Rochefort 9
ar}ngeograpréy Interactive tasks to
'S rahnce ank RESH Russia choose a quote from
rench-speak- the national symbol of Recommended to use
ing countries France it when exploring the culture
Vid bout the siaht of different countries
MESH Russia ideos about the sights
of Canada
Conjuguemos Canada A mmn-game f.or. conju- Possibility to play against
o gation training each other and teams
Working in Use t i tasks to th
groups Creating student groups selo assign tasks o the
Google Classroom | Canada entire group and monitor
on the platform . )
their completion
Project execution and regis-
Seesaw Canada Maintaining and using tration of results on the plat-
student portfolios form, it is possible to provide
access to the teacher
Imfplec:jmerlt_atlor Group creation and
ore “F’a Lona Google Canada collaboration through the | Possibility of using in group
projects Classroom platform project activities
Letters duNum Lettres | Possibility to find new materi-
duNum France . I
No. ... al for project activities
A simulator for a phone/
tablet, during which ) . .
) Use in extracurricular activi-
Corneille France | students need to repeat ties to practice spellin
the spelling of a letter or P P 9
syllable
Spelling trainin
P 9 9 Letter cards that tell you | Flashcards are used in les-
how to spell the alphabet | sons to introduce students to
Teachapp Morocco correctly the symbols of the alphabet
Syllable and word writing | Recommended for practicing
simulator lowercase letter writing

Source: compiled by Ekaterina S. Yakovleva.

Based on these recommendations, lesson plans have been developed that
incorporate the use of information technologies identified through the study of
approaches to teaching French in the aforementioned countries. These lesson
plans can serve as prototypes for their further implementation in teaching Russian
school students.
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To experimentally verify the effectiveness of teaching French to school stu-
dents using the proposed recommendations and developed lesson plans, a pedago-
gical experiment was conducted in a school setting.

The goal of the experiment was to substantiate the assumption that studying the
experience and conducting a comparative analysis of the specifics of using IT in
teaching French as both a native and foreign language in France, Canada, and Mo-
rocco, as well as comparing and incorporating the results of this analysis into im-
proving the methodological system of French language instruction in Russia, con-
tributes to enhancing the effectiveness of this training for students in Russian
schools.

The pedagogical experiment was conducted at School No. 8 in Smolensk during
the second quarter of the 2024/2025 academic year in ninth grades: 9A, 9B and 9C.
It should be noted that in class 9C, there are two subgroups of students learning
French. The total number of participants involved in the experiment is 73.

The classes were compiled into two groups: a control group and an experimen-
tal group. The control group was taught without the use of the recommended edu-
cational resources and developed lesson plans, while the experimental group was
taught using the recommended information technologies and developed materials.

Table 3 presents the distribution of classes among the groups, as well as the
number of individuals who participated in the experiment.

Table 3
The allocation of classes into groups in the framework of a pedagogical experiment
Group

Classes Control Group Experimental Group

and students
Classes 9A 9C (2) 9B 9C (1)
Number of Students 23 14 21 15
Total Students 37 36

Source: compiled by Ekaterina S. Yakovleva.

These are the stages of the pedagogical experiment.

1. Conducting initial testing in the classes at the beginning of the second quarter.

2. Conducting lessons in the classes according to their distribution into control
and experimental groups.

3. Conducting final testing at the end of the second quarter of instruction.

Each of the four sections in the administered testing was assessed on a scale
from 0 to 25 points. Thus, the maximum possible score for the entire test was
100 points.

The test results for each student from the experimental group are presented in
Figure 1, and for those from the control group — in Figure 2.

During the experimental work, statistical processing of the obtained data was
carried out using the Pearson’s chi-squared test, which is used to compare the
distribution functions of objects from two populations based on the state of a certain
property, utilizing measurements of this property in two independent samples drawn
from the calculated populations.
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ACADEMIC PERFORMANCE OF STUDENTS IN THE

EXPERIMENTAL GROUP
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Figure 1. Academic performance of students in the experimental group
Source: created by Ekaterina S. Yakovleva.
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Figure 2. Academic performance of students in the control group
Source: created by Ekaterina S. Yakovleva.

The Pearson’s correlation coefficient () is calculated using the following
formula, where x and y are the sample means:

d(x=-X)(y-7)
D=5 (-7

To facilitate the mathematical calculation using the formula, Microsoft Excel
spreadsheet software was employed, with all obtained data entered into the program.
The Pearson’s chi-square test value for the control group was 0.78, while for the
experimental group it was 0.86.

The comparative results diagram in Figure 3 displays the number of students
in each group (N), the change in average score after initial and final testing, as
well as the Pearson’s coefficient for each group. The average test score in the
control group increased from 35.5 to 63.6, while in the experimental group it rose
from 35.8 to 74.1.

=
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Figure 3. A comparative diagram based on the results of a pedagogical experiment

Source: created by Ekaterina S. Yakovleva.

Thus, the obtained experimental results demonstrate that the application of
information technologies from the studied countries in French language lessons in
schools contributes to enhancing the effectiveness of student preparation.

Conclusion. During the research, criteria and methods of comparative analysis
of the possibilities and advantages of using information technology in teaching
French in different countries are proposed. The purpose of such a comparative
analysis is to identify the features of an educational electronic resource according
to the proposed criteria for further development of recommendations on its use
based on the data obtained.

More precisely, it can be stated that the study has yielded the following main
findings and results.

1. Criteria and methods for the comparative analysis of the capabilities and
advantages of using information technologies in teaching French across different
countries have been proposed.

2. Based on a comprehensive analysis, the specific features of using information
technologies in teaching French as both a native and foreign language in France,
Canada, Morocco, and Russia have been identified, which are significant for
consideration in improving methodological systems for teaching French to school
students in Russian educational institutions.

3. Recommended information technology tools used in different countries have
been selected and systematized according to the main types of learning activities
characteristic of teaching French to school students.
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4. Recommendations for teaching French in Russian schools have been
developed, considering international experience in using information technologies.

5. It has been experimentally substantiated that incorporating the results of the
conducted comparative analysis into improving the methodological teaching system
contributes to enhancing the effectiveness of French language training for students
in Russian schools.

6. Based on the consideration of international experience, recommendations
have been developed for teaching French in Russian schools according to the
following types of learning activities: grammar instruction, phonetics instruction,
teaching speaking skills, instruction based on modeling real-life situations, teaching
the history, culture and geography of France and Francophone countries, working
in groups, implementation of educational projects and spelling training.
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Abstract. Problem Statement. In vocational English classes, a lot of attention has
traditionally and reasonably been paid to subject-related news articles. Artificial intelligence
(Al) based platforms, and particularly the Twee resource, are able to facilitate the teacher’s
work in this regard. However, there is not enough research on the effectiveness of this resource,
especially in the context of teaching English for Specific Purposes (ESP), namely Maritime
English. The purpose of this study is to analyze the way the Twee resource handles news texts,
to evaluate its benefits for teachers, and to determine which of its functions are most important
in classes planning. Methodology. Reviews and analyzes the examples of specific tasks
generated with the help of Twee resource on the basis of maritime news texts, the most successful
of which have been used in classes for senior students studying Transport Process Technologies
at State University of Maritime and Inland Shipping (SUMIS), as well as provides an overview
of maritime news periodicals suitable for classroom use. Results. The experience of using the
Twee resource in preparing ESP classes has shown that the platform is prompt and to some
degree successful in generating tasks based on news articles, though some of the tasks do not
prove to be accurate. A greater number of challenges are found in reading comprehension tasks,
as well as in vocabulary activities involving polysemantic lexical units. Conversely, pre-reading
tasks as well as follow-up assignments have proved to be the most successful. Conclusion. The
Twee resource, along with other Al-based platforms, can significantly facilitate the teacher’s
work when preparing for classes and is reasonably popular among English language teachers.
Despite this fact it is still the teacher who should verify the results of the platform’s work and
who determines the success of using the tasks created with the help of AL
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OnbIT UICNONb30BaHUA pecypca Twee npu paborte
C HOBOCTHbIMM CTaTbiMMN Ha 3aHATUAX MO NPOodeCCUOHaNbHO
OPVUEHTUPOBAHHOMY aHITIUMCKOMY A3bIKY

B.C. T'ony0eBa

Tocyoapemeennvlil yHugepcumem Mopckoco u peunoeo gnoma um. aomupana C.0. Makaposa,
Canxm-Ilemep6ype, Poccuiickaa @edepayus
P golubevavs@gumrf.ru

AnHoraums. [locmanoska npobnemuvl. Ha 3aHATHAX MO POPECCHOHAIBHO OPUEHTHPO-
BaHHOMY aHIJIMHCKOMY SI3BIKY TPaIUIIMOHHO H ONPaBAaHHO YAEISIeTCs OONIBIIOE BHIMAHHE pa-
00Te ¢ HOBOCTHBIMH CTaThsiMU. I1naTopmbl, co31aHHBIE HA OCHOBE MCKYCCTBEHHOTO WHTEI-
nekra (M), B wactHocTH Twee, MOTYT 0OJIETYUTh TPY/ NPENOoAaBaTelis B TOATOTOBKE K 3TUM
3aHATHUAM, OJHAKO BONPOC YCHEIIHOCTH MCIIOIb30BaHUS JIaHHOTO pecypca Bce ellle HeAocTa-
TOYHO XOPOIIO M3Y4YeH, OCOOCHHO B KOHTEKCTE 00yUeHHsI MOPCKOMY aHriuiickomy. Llens naH-
HOTO HCCIICNOBAaHMs — IPOAHAIM3HPOBaTh padboTy pecypca Twee ¢ HOBOCTHBIMH TEKCTaMH,
OLIGHUTH €r0 MOJIb3Y JJIsl MperojiaBaresieii, OnpeaeanTb, Kakiue ero BO3MOKHOCTH Haubomee
3HAQUUMBI TIPH TUTAHUPOBAHHUU 3aHIATHI. Memodonoeus. PaccMaTpuBaloTCsl U aHATH3HPYIOTCS
pUMepBl KOHKPETHBIX 3aaHuil, CO3JaHHBIX C MTOMOIIBIO0 pecypca Twee Ha 6a3e MOPCKHX HO-
BOCTHBIX TE€KCTOB, HaI/I6OJ'Iee YAQYHBIC U3 KOTOPBIX MPUMCEHCHBI Ha 3aHATHAX CO CTYyACHTaMU
CTapImux KypcoB [0cymapcTBEHHOTO YHUBEPCUTETa MOPCKOTO M PEYHOTO (hJIOTa UM. aJIMUpaTa
C.0O. MakapoBa, 00y4aromuxcs 1Mo HanpaBlIeHNI0 « TEXHOIOTUN TPAHCIIOPTHBIX MPOLECCOBY.
Taxke maercst 0030p HOBOCTHBIX JKYPHAJIOB MOPCKON HANpPaBICHHOCTH, MOAXOISIIINX IS UC-
MOJIb30BaHUs B yueOHOM mpoliecce. Pezynvmamsl. ONBIT UCHOIB30BaHUS pecypca Twee npu
MOAATOTOBKE 3aHATHI MO MPO(HECCHOHATBHO OPUEHTHPOBAHHOMY aHIJIMHCKOMY SI3BIKY TIOKa3aJl,
YTO JaHHAas IIaTgopMa OBICTPO M OTYACTH YCICITHO CIPABISIETCS C TeHepannei 3a1aHuii Ha
OCHOBE HOBOCTHBIX CTaTel, OJJHAKO HE BCE 3aJlaHHsI OKA3bIBAIOTCS KOPPEKTHBIMH. MHOXKECTBO
BOIIPOCOB BBI3BIBAIOT 33/1aHUS HA IOHUMaHHUE [IPOUYUTAHHOIO0, & TAKXKE JIEKCUUECKHE YIIpaKHe-
HUS, BKITIOYAIOLINE TIONMCEMaHTUYeCKUE JeKCHYecKue eIMHuIbl. B cBoto ouepens, Hanbomee
YCIICHIHBIMU OKa3bIBAKOTCSA MOATOTOBUTCIBHBIC BOIIPOCHI, 4 TAKKC JOTOJIHUTECIIBHBIC 3a/IaHNs,
npeJylaraeéMble CTyA€HTaM B KOHLE 3aHsTus. 3akiiovenue. Pecypc Twee Hapsaay ¢ Opyrumu
mwiaropMaMu, CO31aHHBIMU Ha ocHOBe M, crioco0eH 3HaYNTeIbHO 00JIerYuTh TPY/I IIpernoia-
BaTesIs IIPU MOJrOTOBKE K 3aHATUAM U ONPaBIaHHO IOJIb3YETCsI MOMYJIIPHOCTBIO CPEIU NIPETIo-
JaBaTesiell aHIITHUICKOTO SI3BIKA, YTO HE OTMEHSIET BAXKHOCTH IPOBEPKH PE3YIBTATOB €ro pado-
ThI, @ TAKXE TOIO (I)aKTa, YTO UMEHHO OT IMpenoaaBareiisd 3aBUCUT YCHECIIHOCTh NPUMCEHCHUS
3aJIaHUM, CO3AaHHBIX C rmoMoIso 1MN.

KnioueBble c10Ba: MCKYCCTBEHHBIM HHTEIUICKT, HedpoceTh Twee, mpodeccrnoHambsHO
OPUEHTHUPOBAHHBIN aHITIMICKUI S3bIK, MOPCKHE HOBOCTHBIE CTAaThH

3asgBienne o KOHGINKTEe HHTepecoB. ABTOp 3asBisieT 00 OTCYTCTBHUH KOH(IHMKTa
HHTEPECOB.
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Hcropus cratbu: noctynuia B peaakiuio 3 uroHs 2025 r; qopaboTaHa mocie pereH3u-
poBanwus 13 urons 2025 r.; mpunsTa K myOnukamnuu 22 utons 2025 1.

Hdas untupoBanus: Golubeva V.S. The experience of implementing the Twee platform for
news articles in classes of English for specific purposes // Bectauk Poccuiickoro yauBepcureTa
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Problem statement. Any professional needs to keep up to date with what is
happening in their field of activity both domestically and internationally. In this
regard, it is especially important for future graduates to be able to work with various
information resources, in which text materials in the original language from various
periodicals occupy a significant place.

It is natural that foreign language teachers in higher education, trying to meet
the above-mentioned needs of students, often organize classes with the use of
various news resources, including articles, which are processed and supported with
different language exercises. However, sourcing and preparing for a class using
news articles often takes a lot of time [1], not to mention the fact that news materials
themselves need to be updated on a regular basis. In this regard, the use of a number
of modern tools based on Al can greatly assist in arranging classes and facilitate the
work of teachers including those of Maritime English. These are such tools as, for
example, Quillbot, Diffit and Twee, the experience of using the last of which will be
covered in this paper.

News articles have long been used by language teachers as learning materials
in the classroom. As early as the 20th century, researchers worldwide acknowledged
the significance of incorporating authentic periodicals into the teaching process
[2-4].

Most researchers have always emphasized that the application of news content
in higher education classes is necessary for future professionals to have information
about what is happening in the world in their respective field regardless of its nature,
ranging from IT [5] to journalism and media studies [6; 7], from climate studies [§8]
to medicine [9]. At the same time, the usage of foreign news resources also seems
important from the linguistic point of view, helping students to expand and
consolidate their vocabulary, master lexical and grammatical material [10; 11].
Moreover, a number of researchers base their work on analyses of particular news
outlets. Thus, J. Kapadiya explores the use of The Times of India newspaper to develop
students’ speaking and writing skills [12], U. Shamin and S. Shoukat regard Dawn,
a Pakistan-based news outlet, as a vocabulary enrichment tool [13], while E. Moha-
med, investigating the issue of introducing new terms into students’ vocabulary, takes
the world-famous British newspaper The Guardian as an example [14].

Al-based platforms, such as Twee or Diffit, are now extensively used by foreign
language teachers to facilitate preparation for classes, including reading-oriented
ones, as M. Boeru and other researchers report in their works [15]. However,
although the use of Al-based platforms is widely discussed within English education,
there are still not many detailed research results on their usage within the context of
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vocational, namely Maritime English [16; 17]. Moreover, the use of Al resources to
deal with maritime news articles in English classes is currently left almost
unexplored.

Methodology. At present, there are a number of foreign and domestic
professional-oriented news resources that are published in electronic form and do
not require either user fees or mandatory registration. Speaking about the maritime
sphere, among quite a large number of news magazines the following can be
distinguished: British magazines Shipping Today and Lloyds’s List (the second
being one of the oldest continuously running specialized magazines), Shipping
Gazette, Sea News (a Russian specialized magazine covering mainly domestic news
in the maritime sphere with material duplicated in English) as well as the American
resource The Maritime Executive, which will be described in more detail.

Thus, The Maritime Executive has proved to be a useful resource for
undergraduate Transportation Process Technology students. It updates news
information on a regular basis, six days a week, with four top stories in each issue,
includes a features genre, and, importantly, has an article rubricator that allows the
teacher to select an article of a particular thematic category. For example, depending
on the topic being studied, it is possible to select relevant articles from such
categories as ‘Shipping’ and ‘Ports’, which are probably the most important for
future logisticians, or, for example, from ‘Shipbuilding’, ‘Environment’, ‘Cruise
ships’, ‘Salvage’, and others.

It is also important to note that the articles on this resource are accompanied
with audio tracks, so that the teacher can create a number of listening activities on
this basis, being able to adjust the speed of text reproduction. For example, it is
possible to print out an article, removing certain vocabulary currently being studied,
or, alternatively, excluding numerals from the text so that students fill in the missing
linguistic units by ear, etc.

However, it should be remembered that in addition to lexical and grammatical
tasks, news articles can be used to make up a number of speaking and writing
activities, and in this regard, the content of the articles should be taken into account.
If one of the tasks involves retelling, texts full of abbreviations, proper names and
numerals might not be quite suitable for this purpose. For successful development
of coherent speech skills, it is more appropriate to choose articles with event content
such as news reporting on incidents at sea, constructing and launching new vessels,
highlighting environmental problems, etc.

Having listed the main maritime news outlets, let us consider the Twee platform
as one of the resources for processing news articles with emphasis on the structure
of the class considering that assignments based on news articles like any other texts
should follow a certain sequence [18], regardless of whether Al tools are used or
they are created manually.

In the first stage, students are given a pre-reading task, the purpose of which is
to motivate them to read the material and to possibly identify their existing
knowledge on the topic [19]. The pre-reading task is followed by reading itself,
which is useful to combine with simultaneous listening to the text [20] or with the
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listening gap-fill assignment mentioned above. This is continued by reading-
comprehension tasks [21] and vocabulary and grammar tasks which are usually
several in number. At the final stage, students are encouraged to complete follow-up
tasks aimed at developing coherent spoken and written language and, in this case,
the written tasks may well be classed as extracurricular activities [22].

The experience of creating tasks using the Twee resource for senior undergraduate
students studying in the field of ‘Transport Process Technology’ has shown that this
tool successfully copes with generating exercises based on news texts. The tasks for
the pre-reading stage and follow-up assignments seem to be particularly successful.

For example, before reading an article describing a ship capsize allegedly
caused by improper loading of bulk cargo', the Twee platform suggests showing
students pictures of different vessel types and initiating a short discussion on
‘advantages and disadvantages of a vessel, depending on its type’, with particular
attention to the issue of safety. Before reading an article on the environmental
problem of marine and animal pollution by oil products?, the platform suggests
showing students a photo of an oil-contaminated bird and eliciting their verbalised
reactions. As part of the pre-reading tasks for an article covering the Baltimore
bridge collapse tragedy?, Twee suggests drawing on students’ personal experiences
and asking them a series of questions, one of which is whether they have ever
witnessed a transport accident. Notably, the resource usually offers several options
for pre-reading tasks, and it is left to the teacher to choose the one they consider to
be the most appropriate. The advantage of this type of task offered on the Twee
platform, apart from their various alternatives, is that they do not require any
additional effort on the part of users, except for the selection of appropriate
illustrative material.

As follow-up tasks that can often be provided for students to complete outside
the classroom, the Twee platform offers a number of written assignments that
include writing an essay, a business or personal letter, a blog post, a review, or an
advertisement on a given topic, among others. The above assignments are
accompanied with a list of required vocabulary, which, according to the task
description, should be used throughout the written work.

A useful aid for the teacher is the possibility to choose the level of students’
language proficiency from Al to C2 [23]. Depending on the selected level, the
complexity of the wording of both the tasks and the phrases created by the system
to practise the lexical and grammatical material will vary. For example, when
creating a ‘Matching the definitions’ task, the ‘crew’ term is defined for A1-A2 as

" Four crew lost as overloaded Russian cargo ship capsizes. The Maritime Executive. Available from:
https://www.maritime-executive.com/article/four-crew-lost-as-overloaded-russian-cargo-ship-capsizes
(accessed: 06.11.2025).

2 Oiled Birds Found as South Africa Investigates Spill from MSC Vessel. The Maritime Executive.
Available from: https://www.maritime-executive.com/article/oiled-birds-found-as-south-africa-investi-
gates-spill-from-msc-vessel (accessed: 06.11.2025).

3 How Baltimore’s Key Bridge collapse unfolded and where investigations stand 1 year later .CBS
News. Available from: https://www.cbsnews.com/baltimore/news/key-francis-scott-baltimore-ntsb-col-
lapse-dali-mariland/ (accessed: 06.11.2025).
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‘a group of people who work together on a ship’, as ‘a group of people who work
together on a ship, airplane, or other vehicle’ for B1-B2, and as ‘a group of
individuals who work together, especially on a ship or aircraft, performing specific
roles’ for those at C1-C2.

Alternatively, as pre-reading tasks for an article about a bridge collapse in
Baltimore, the Twee platform offers the following questions for A1-A2, B1-B2 and
C1-C2 level, respectively:

1. Have you ever seen a ship collision or another transportation accident?

2. Have you ever experienced a situation where safety measures failed? What
happened?

3. Have you ever experienced a situation where a lack of proper maintenance
led to a significant failure?

The above questions demonstrate the gradual change in the level of text
complexity, the entry of new lexical units as well as the transformation of the
grammatical structure of a phrase. However, it should be understood that the
language level division can often be only nominal due to the peculiarities of the
uploaded material, since it is obvious that the system will hardly be able to create
formulations completely corresponding to the Al level for a non-adapted news
article full of specialised vocabulary and respective verbal patterns even though the
simplification of lexical and grammatical content is definitely observed.

Some of the tasks listed above can be generated by the platform completely
automatically. These are the aforementioned pre-reading and reading comprehension
tasks. While pre-reading assignments can always be chosen by the teacher from
those offered as most appropriate and are definitely a great support for the teacher,
reading comprehension assignments may require some improvement. For reading
comprehension activities, the Twee system offers standard ‘true/false’, ‘multiple
choice’ and ‘open questions’ tasks. The answers to these are often quite obvious,
and in the case of ‘open questions’ task, several questions may repeat each other in
meaning, even if worded differently. However, as practice has shown, the platform
is the least successful in handling multiple choice tasks.

As an example, below is a question of this type and the answers to it generated
by the Twee system for an article on a ship colliding with a bridge support in
Baltimore*:

What was the estimated gross tonnage of the container ship Dali?

a

2.6 km

b

300 m

c

50m

d

95.000 tons

* All about Dali container ship —The ship that collided with the Baltimore bridge. Breezy Scroll.
Available from: https://www.breezyscroll.com/world/all-about-dali-container-ship-the-ship-that-collid-
ed-with-the-baltimore-bridge/ (accessed: 06.11.2025).
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Even with no knowledge of specialised vocabulary or event-based material,
students are likely to give the correct answer to this question. To do so, it is enough
to have the understanding that the tonnage of a ship cannot be expressed in terms of
length. However, despite the evidence of the correct answer, even this sort of
question may have some relevance, especially for students with poor language
skills, providing them with an opportunity to choose the right one and, thus, creating
a positive motivation for further material mastering.

As for grammar and vocabulary tasks, the Twee system usually creates them in
the following way. First the teacher enters the pre-specified lexical units, which are
then used by the platform to create separate phrases. Next, there are a number of
options, some of which are as follows: it is possible to manually remove these units
from the created text so that the students could fill in the gaps with the required
vocabulary; or else the platform can be asked to mix the words in the resulting
phrases and thus create a ‘reconstruct the word order’ task. Finally, grammatical
forms could be removed from the phrases created by the platform for students to
complete the resulting ‘open the brackets’ task.

In addition to selecting appropriate lexical units, the teacher should also identify
polysemous vocabulary and indicate its required meaning in the input field to generate
exercises. The issue is that the Twee system does not always trace the connection
between the input words and the lexis of the news stories. For example, in one of the
articles about the search for containers lost at sea®, the noun ‘Scavenger’ is used in the
sense of ‘a person who searches for discarded items’, but the Twee platform gives the
first meaning of this lexical unit when creating the ‘Match the definitions’ exercise,
namely ‘an animal that feeds on dead animals or other decaying matter’.

Finally, it is up to the teacher to decide which types of assignments are preferable
for a particular news article and in what sequence they should be offered to learners.

Results and discussion. Tables 1 and 2 below show the usage frequency of
Twee and similar Al-based resources among English language teachers at non-
language universities and its evaluation. A total of 50 teachers were surveyed, most
of whom are representatives of the Department of English for Navigation and
Communication at the State University of Maritime and Inland Shipping,
St. Petersburg, Russia.

Table 1
Usage frequency of artificial intelligence-based platforms among teachers at non-linguistic
universities
The frequency and nature of Al-based platform usage Number of respondents
Use Twee or other learning platforms on a regular basis 35
Have short-term experience with Al-based platforms 7
Would like to start using Al-based platforms 6
Do not use either Twee or any other platforms and have no intention of doing so 2

Source: compiled by Varvara S. Golubeva.

5 Salvage Firm Fined for Scavenging WWI Shipwreck. The Maritime Executive. Available from:
https://www.maritime-executive.com/article/salvage-firm-fined-for-scavenging-wwi-shipwreck (accessed:
06.11.2025).
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Table 2
Evaluation of Al-based platforms usage by non-language university teachers
Evaluating the use of Al-based platforms Number of respondents
Are completely satisfied 22
Are generally satisfied except for a limited number of issues 11
Are only partially satisfied, and resort to other ways of assignment creation 9
Are totally dissatisfied 0

Source: compiled by Varvara S. Golubeva.

As can be seen from the results obtained, Al-based platforms, in particular
Twee, are currently quite popular among English language teachers in higher
education with the exception of only a small percentage of respondents not aiming
to use any Al platforms, and largely fulfil their needs, although there are a number
of aspects that, from the questioned respondents’ point of view, require some
improvement. Both the positive and problematic issues regarding the use of the
Twee resource for generating assignments based on specialized texts summarised in
the Table 3 are based on the previously described experience of implementing this
resource for class preparation.

Table 3
Positive aspects and problem areas of the Twee platform in terms of text-based task generation

Task type Positive aspects Aspects to be improved

Pre-reading A wide range of options is available. No teacher
involvement is required, except for selecting illus-
trative material, if necessary. Quick task generation.
Tasks are adaptable to the students’ language
proficiency level

Reading No teacher involvement is required. Quick task The answers to questions may be

comprehension | generation. Tasks are adaptable to the students’ obvious, especially in case of ‘multi-
language proficiency level ple choice’ task

Grammar Quick task generation. Tasks are adaptable to the Does not always provide the

and vocabulary |students’ language proficiency level required meaning of a lexical unit.

Requires the teacher to select key
vocabulary from the text

Follow-up Quick task generation. A wide range of options

is available. Only minimal teacher involvement is
required. Tasks are adaptable to the students’ lan-
guage proficiency level

Source: compiled by Varvara S. Golubeva.

It is worth noting that, despite the undeniable benefits that Twee and similar
resources bring to the process of teaching a foreign language and to preparing for
classes, it is unlikely that the entire process should be completely outsourced to
Twee. Therefore, it is not surprising that there are still debates and surveys being
conducted in the academic community as to whether Al-powered tasks are actually
superior to those created by humans [24].

There is no reason to assume that an Al-based platform is able (at least for the
time being) to fully automate the process of creating exercises for the given material
so that teachers could be completely relieved of class preparation. And while the
platform with varying results is able to create reading comprehension tasks, as well
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as pre-reading and follow-up assignments without human assistance, this is not the
case with lexical and grammar exercises. For example, teachers need to make their
own decision about which lexical units from the text to include in the exercises and
then prompt the system to create certain tasks on that basis.

Also, it would be valuable practice for teachers to occasionally create class
assignments based on news articles or other materials manually in order to retain
this skill. Such a manual process is more likely to preserve the ability to think
critically and to analyse, as well as to ensure that the quality of teaching is maintained
should Al-based resources become unavailable. This recommendation seems
particularly relevant for new professionals in teaching who may not yet have had
the opportunity to polish their skills in creating their own assignments in class
preparation. Summarising the above, Al functions should be used only after
mastering the skill of handcrafting exercises. In addition, it should be added that
manual exercise creation, although often labour-intensive and time-consuming, can
be an exciting activity that only requires some immersion.

Conclusion. Based on the practical use of the Twee resource in Vocational
English classes, it may be concluded that this tool is obviously a significant
advantage for teachers in preparing for classes, reducing their time and effort. The
Twee platform with minimal involvement of a teacher helps to create classes,
including those based on news articles, generating tasks for each stage of the class
such as pre-reading, reading comprehension, grammar and vocabulary and follow-
up tasks. However, as the experience of using tasks created by Twee has shown, the
results obtained from this resource should be thoroughly checked and analysed
before offering them to the students. Particular attention should be paid to the
adequacy of the assignments to the task set in the lesson, the correspondence of the
tasks and their formulation to the students’ language level, as well as the
correspondence of definitions to the given lexical units. In general, the success of
using this resource in reading-focused classes largely depends on the teacher, since
it is he/she who selects the appropriate news content, determines the type of tasks
and the order to complete them, as well as chooses the necessary lexical units to
include in the assignments.
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AnnoTtaumus. [locmanosxa npobremvl. AKTyaqTbHOCTb (OPMHUPOBAHKS M PA3BUTHS TIPE-
MIPUHUMATEIbCKUX KOMIETECHIUI Y CTYJCHTOB BBICIICH IIKOMIBI 00YCIOBICHA TEM, YTO OH3HEC
UrpaeT KIIOUEBYIO POJIb B HKOHOMHUYECKOM U COLIMAIBHOM pa3BUTUHU oOliecTBa. brmaromaps
MIPEeIIPUHUMATENIBCTBY CO3Aa€TCsl KOHKYPEHTHAs cpelia, KOTOpas B KOHEYHOM CUETE IIOBBIILIAET
YPOBEHb KU3HU moniei. [Ipu 3ToM 0coboe 3HaueHHe UMEET TEXHOJIOTHYECKOe TPeAPHHUMA-
TENILCTBO, OMUPAIOIEECs] HA 3HAHUS U YMEHUS M10JIb30BaThCSl HOBEHIIMMY HAYYHBIMU OCTH-
KSHUSIMA ¥ HOBBIMH WH()OPMAIMOHHBIMI TEXHOIOTHSMH. B MHOTOUNCIICHHBIX HAayYHBIX HC-
CJIEZIOBAaHUSIX PAacCMaTPUBAIOTCSI KaK ONPENEICHUs IPEAIPUHIMATENIbCKUX KOMIIETEHIIUH, TaK
1 TIOJXO/bI K MX (DOPMHUPOBAHUIO Y CTYJICHTOB Pa3JIMYHbIX By30B M HANPABJICHUH MOATOTOBKH.
Memooonozeus. Tlpenmaraercs Mertoanka (GpopMHUPOBAHUS TPEIIPUHIMATEIECKAX KOMITCTEH-
il y ctyaentoB M T-HanpaBieHnii MOATOTOBKH, IPU 3TOM JIENAeTCs aKIeHT Ha (OopMUpPOBa-
HUM TeX Ka4eCTB, KOTOPbIE, HA B3IV aBTOPOB, HAUOOJIEE BAXKHBI AJIS1 TEXHOIOTHUECKOTO MPe-
MIpUHIMATEIbCTBA. [legarormueckast cTpaTerus pojeBoro HHOOPMAIIHOHHOTO MOICTHPOBAHHS,
KOTOpAas B TCUCHUE MHOTHX JICT IPHUMEHSIIACh OHUM M3 aBTOPOB IS 3 (PEKTUBHOTO (POPMHUPO-
BaHusa WKT-komnereHuuii, paccMarpuBaeTcss B KOHTEKCTe (DOPMUPOBAHUS NpeIIpUHUMA-
TEIbCKUX KOMIIETEHIUI CTYJECHTOB BBICIIEH WIKONBL. Pesynvsmamul. IIpuBOISTCS pe3ysIbTaThl
aHaJM3a ONpoca CTYJACHTOB M MPo(eccopCcKo-NMPEenoiaBaTeIbCKOr0 COCTaBa (aKyabTeTa KOM-
MBIOTEPHBIX TEXHOJIOTUI U MpUKIagHON MaTeMaTuku Ky0aHCKOro rocynapCcTBEHHOIO YHUBEP-
cuTeTa 00 OTHOIIEHHH K IMpobieMe (OpPMHUPOBAHUS MPEIPHHUMATEIECKIX KOMITCTECHITHH,
IpUMEpPHI pa3pabOTaHHBIX POJIEBBIX HH()OPMAITMOHHBIX MOJIETICH 1 KOHKPETHBIX POJICH, BBICTY-
nast B KOTOPBIX CTyAEHTHI (POPMUPYIOT U/UIIN PA3BUBAIOT KaueCTBA, BAXKHbIEC NPEAIpUHIMATE-
M. 3akarouenue. Tlegaroruaeckast CTpaTerus pojeBOro HHHOPMAITHOHHOTO MOJCITHPOBAHHS
103BOJISIET AP PEKTUBHO (POPMHUPOBATH PSI KAIECTB, HEOOXOAMMBIX JUISI OyAyIIUX HPEIIpPHUHH-
Maresnei, o3ToMy LienecooOpas3Ha paboTa Mo paclIMPEHUIO CIIEKTPa POJIEBbIX HH(OPMAIIMOH-
HBIX MOJIEJIeH U COBEPILIEHCTBOBAHUIO UX JUIAKTHUYECKOIO COIIPOBOXKACHUS.

KiroueBble ciioBa: BbICiee 06pa3013aHHe, NpeaAnpuHUMAaTejIbCTBO, I/IH(i)OpMaU,I/IOHHBIC TCXHO-
JIOruy, CTYACHT, IPETIOAaBaTEIIb, KOMITbIOTCPHBIC MOACIIN
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Bkaax aBropoB. C.B. FOH06 — KOHIEMNIMS HCCIENOBAaHUS, METOJOJIOTHS, HAMKCAaHUE
OCHOBHOU 4acTH CTarbu. B.B. MenvHux — MPOBEICHNE ONBITHON U AKCIIEPUMEHTAIILHOU pabo-
ThI, COOp M aHAJIN3 JJAaHHBIX, JIOPa0OTKa cTaThi. Bee aBTOPHI MPOWITH ¥ 0TOOPHITH OKOHYATEIb-
HYI0 BEPCHUIO PYKOIHCH.

3asiBjieHne 0 KOH(JIMKTE MHTEPECOB. ABTOPHI 3asBISIFOT 00 OTCYTCTBUM KOH(JIMKTA
HUHTEPECOB.

BaaronapHocTu. ABTOphl ONaromapHbl JeKaHy (akylbTeTa MPUKIaJTHOW MaTeMaTHKU
U KOMIBIOTEPHBIX TexHosoruil Kybanckoro rocygapcteeHHoro yHusepcutera A.Jl. KomzoTtuio
3a MOAMCPIKKY HCCICAOBAHUS M IOMOIIb B OPraHU3AIMU OMBITHOH pabOTBl U IPOBEICHHS
OIIPOCOB TPOECCOPCKO-TIPEIIOAABATEIHCKOTO COCTaBa, OaKaJaBpOB W MAarucTpoB (aKyabsTeTa
KOMIIBIOTEPHBIX TEXHOJIIOTHI U MPUKIIaTHON MaTeMaTHKH.

Hcropus cTaTbu: OCTYWIA B peAakimio 5 mas 2025 r.; mopaboTaHa 1ocie pereH3upo-
BaHuA 20 utons 2025 r; npuHsTa K myonukanuu 11 urons 2025 r.

das nutupoBauusi: Mervuux B.B., FOnos C.B. PoieBoe nHPpOpMAIMOHHOE MOICIIH-
pOBaHME KaK IEeJaroruueckasl CTpaTerusi pa3BUTHsI MPEANPUHUMATESIBCKAX KOMICTCHITHIA
CTyZIeHTOB By30B // BectHuk Poccuiickoro yHuBepcurera apyx0sl HapomoB. Cepust: UH-
dbopmaruzanus odpazoBanusi. 2025. T. 22. Ne 4. C. 487-497. http://doi.org/10.22363/2312-
8631-2025-22-4-487-497

Role-based information modeling as a pedagogical strategy
for the development of entrepreneurial competencies
of university students

Vladimir V. Melnik®, Sergey V. Yunov(®®

Kuban State University, Krasnodar, Russian Federation
PUsv58@mail.ru

Abstract. Problem statement. The relevance of the formation and development of
entrepreneurial competencies among university students is due to the fact that entrepreneurship
plays a key role in the economic and social development of society. Entrepreneurship creates
a competitive environment that ultimately improves people’s living standards. At the same time,
technological entrepreneurship is of particular importance, based on knowledge and the ability
to use the latest scientific achievements and new information technologies. Numerous scientific
studies examine both definitions of entrepreneurial competencies and approaches to their
formation among students of different universities and different fields of study. Methodology.
Proposed a methodology for the formation of entrepreneurial competencies among students
of IT fields of study, while focusing on the formation of those qualities that, in the opinion
of the authors, are most important for technological entrepreneurship. The pedagogical strategy of
role-based information modeling, which has been used for many years by one of the authors for
the effective formation of ICT competencies, is considered in the context of the formation of
entrepreneurial competencies of higher school students. Results. The results of the analysis of
a survey of students of the Faculty of Computer Technology and Applied Mathematics of Kuban
State University on the attitude to the problem of formation of entrepreneurial competencies are
presented. Examples of developed role-based information models and specific roles in which
students form and/or develop qualities important to entrepreneurs are given. Conclusion. The
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pedagogical strategy of role-based information modeling makes it possible to effectively form
a number of qualities necessary for future entrepreneurs, therefore, it is advisable to expand the
range of role-based information models and improve their didactic support.

Keywords: higher education, entrepreneurship, information technology, student, teacher,
computer models
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IMocranoBka npoodsembl. CTpaTerusi pa3BUTHS MAJIOTO U CPEHETO MPEANpH-
HuMmaresbcTBa Ha niepuos 10 2030 r. B Poccuiickoit denepaiuu npeaycMaTpuBaeT
CO3/1aHHe BO3MOXKHOCTHU JJIsl BBISIBJICHUS W BOCIHUTAHMS TaJaHTIUBON MOJIONIEKH,
MOCTPOEHUS YCIICITHOW Kaphepbl B 00JaCTU HAayKH, TEXHOJIOTHH U TEXHOJIOTHYE-
CKOTO TIpeIIPUHUMATEILCTBA 2,

[IpenmpuHUMATENb — 3TO YEJIOBEK, 001a1al0IUi PSAIOM IMYHOCTHBIX KaueCTB,
MepEUeHb U BEC KOTOPHIX y Pa3IMYHBIX HCcienoBarenei ornyaercs. Ha ocHoBa-
HUU aHAJM3a HAyYHBIX UCTOYHUKOB [1—4], a TakKe MPOBEIECHHBIX OMPOCOB MPE-
MIPUHUMATENEH BBIICINM CIIEeIYIOIINe KOMIETSHIINH: KOMMYHHUKA0€TbHOCTh, Kpea-
TUBHOCTh, YMEHHE PaboTaTh B KOMaHJe, (puHAHCOBAs IPaMOTHOCTb, CBOOOJHOE
BJIQJICHUE COBPEMEHHBIMU MH()OPMAIIMOHHBIMU TEXHOJIOTHSIMH, HHHIIHATUBHOCTD,
KJIINEHTOOPUEHTUPOBAHHOCTh, CTPECCOYCTOMYMBOCTb, YMEHUE OLICHUBATh PUCKHU.
OTMeTHM, UTO CpPEe/I OTPOIICHHBIX COCTOSIBIITUXCS MPEATPUHUMATENICH OB IO-
mee OOJBITMHCTBO BBIICINAIO0 KOMMYHUKA0EIHbHOCTh, OJTHAKO MBI aKIICHTHPYEM
BHHMAaHHE HA TOM, YTO CBOOOJHOE BIIJICHUE COBPEMECHHBIMU MH(POPMAIIHOHHEI-
MH TE€XHOJIOTHSMH HE MEHEE Ba)KHO, BE/Ib TEXHOJIOTUYECKOE MPEANPUHUMATEIb-
CTBO OTJIMYAETCS TEM, YTO CO3/[aHME HOBBIX MPOJAYKTOB WJIU YCIYT CBSI3aHO C UC-
MOJTb30BaHUEM HOBBIX HAYYHBIX 3HAHHUH W/Wiu TexHoJaorui. Jyist hopmupoBanus

! Vka3 Ipe3unenta Poccuiickoit @enepanun ot 28.02.2024 Ne 145 «O Crparernu Hay4IHO-TEXHO-
sorudeckoro passurus Poccuiickoit @eneparuuny // Joxymentsl — IIpaBurensctBo Poccun. URL: http://
government.ru/docs/all/152305/ (nata oOpamienns:15.06.2025).

2 Pacniopskenne [paButenscta Poccuiickoit Mexeparmn ot 02.06.2016 Ne 1083-p «O Crparerun
Ppa3BUTHSI MAJIOTO U CPETHETO MpeanpuHIMaTenscTBa B Poccuiickoii denepannu Ha nepuoz g0 2030 romay.
URL: http://government.ru/docs/all/106976/ (nara obpamenus:15.06.2025).
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MepEUNCIEHHBIX KaueCTB Y CTYJACHTOB BYy30B HEOOXOAMMO CO3/1aTh TaKylo 00pazo-
BaTeJIbHYIO Cpefdy, KOTopasi Obl CTUMYJIHPOBAIa HHUIIMATUBHOCTh, CAMOCTOSITENb-
HOCTb M aKTUBHOE BKJIIOUEHHE 00ydaroluxcs B Ipolecc npodheccuoHalbHOro ca-
MOOIIpEIETICHHSI U BOBJICUEHHUSI B IPEANPUHUMATEIBCKYIO IEATEIbHOCTD [4].

Ponesoe ungpopmayuonnoe mooenuposanue (PUM) — 310 nemarormdeckas
CTpaTersi, ejb KOTOPOH — CO3/IaHKe TeJarorHueCcKuX yCIOBUN It (pOPMHUPOBa-
HUS Y CTyACHTOB YMEHHUH pa3palaTbIBaTh, aHATM3UPOBATH, 3ALIUIIAT U KOPPEKTH-
poBaTh KOMIbIOTEepHbIE HHPOpMaronHbie Moaenu. CyTs ctpareruu PUM cocrout
B TOM, 4YTO BCE 3TaIlbl MOAEIUPOBAHUS (YSICHEHHE LIEJIU MOAEIMPOBAHUS, aHAIIN3
00beKTa MOJEIMPOBAHMS JIJISl BBIJICJICHUSI BCEX €r0 M3BECTHBIX CBOICTB, aHAJIN3
BBISIBJICHHBIX CBOMCTB C TOUKH 3PEHUS IIeJIM MOJEIIMPOBaHNs, BEIOOP (OPMBI TIpE/I-
CTaBJICHUS MOJAENH, (hopMaTH3aIlys, aHAIU3 U KOPPEKTHPOBKA MOTyYEHHOU MOJIe-
M), a TaK)Ke 3aIIUTa pa3padOTaHHBIX KOMIIBIOTEPHBIX HHPOPMAIIMOHHBIX MOJIETIEH
nepesl COKYpCHUKaMM U IIPENOIaBaTelIeM OCYLIECTBIIIOTCS ¢ MO3ULUI INYHOCTHO
3HAYUMBIX JUJISl CTYACHTOB COLMaIbHBIX posiei [S]. Ilokaxkem, uTo nmenaroruyeckas
ctparerus PUM, xoporo 3apexomenaoBasimas ceds mpu popmupoBanuu MK T-kom-
MEeTEHIINI CTYIEHTOB BBICIICH MIKOJBI, 3¢ (EeKTUBHA U NMPU POPMHUPOBAHUH Yy HUX
MPEANPUHUMATEIBCKUX KAYECTB.

HccnenoBarenu pplHKa OTMEUAIOT, YTO OU3HECMEHBI JOKHBI KaK MOXKHO TOJ-
Hee TMOHATH CBOIO 1IeJIEBYI0 ayIUTOPHUIO U YIOBIETBOPUTH €€ MOTPEOHOCTH JIyUIlIH-
MH, Ye€M y KOHKYpeHTOB criocobamu. Kak Obu10 q0Ka3aHO paHee, pa3padoTKa, aHa-
JIN3 U 3alIUTa POJICBBIX HH(OOPMAIIMOHHBIX MOJCIICH C TTO3UITUHN Pa3IMUHbIX POJIEH,
npenycMarpuBaemasi crparerueii PUM, mo3Bonsier He TOJNBKO CO37aBaTh MOTH-
BallMI0 K OCBOCHHUIO HOBBIX, HETPUBHAJIBHBIX BO3MOXHOCTEH H3ydaeMbIX IpO-
IPaMMHBIX Ccpejl, HO U ITy0)Ke MOHMMAaTh TpeOOBaHMsI KJIMEHTOB, 3aKka3uukoB. Kak
crpaBemyiuBo yTBepxkaaoT C.A. bemenkoB u E.A. PakuTuHa, ecTh MpUHIIUITHAITB-
Hasl pa3HUILla B TOM, JIEJAETCs JIM IporpaMMa (4acTHBIN ciyyall ”HPOPMAIIMOHHOM
MOJIeNH) JUIsl ceOst Witk JuTsl Apyroro 4enoBeka [6]. menHno 3abora o JIPYTOM
oOycraBiuBaeT TpeOOBAHUS K TPHUILICKCHOMY HMCCIIEOBAaHUIO MH(OPMAIMOHHOM
MOJIENH, IPEAYCMaTPHUBAIOLIEMY MTPOBEPKY €€ (PYHKIMOHAIBHOCTH, HAIVISIHOCTH,
aJanTUBHOCTU K U3MEHEHHUIO UCXOIHBIX JAHHBIX U 3aIIUTE OT HEMPEAHAMEPEHHOTO
WJIM HAMEPEHHOTO UCKaKeHUs [5].

Paccmotpum nndopmanmonnyto moaens urpbl «KoponeBckuit kBaapary», pea-
nu3oBaHHOU B cpene MS Excel [7]. [Ipu BBoIe HauadbHOTO CJIOBAa B HEKOTOPYIO
STUEHKY HYKHO, 3a00TsICh O Ha2nssoHoCmu, CrieuaibHO OPOPMHUTH €€ U CHAOIUTh
npuMeyaHueM. 3a0ota o 3auyume TpedyeT OCBOCHUS BO3MOXKHOCTEH 3ammpeTa BBoAa
JAaHHBIX B HEKOTOPBIE STYCHKU M OTpaHUYCHHUS Ha BBOJ JJAaHHBIX B apyrue. Tpebosa-
HUSL adanmueHocmu MOJAENU MPUBOIAT CTYAECHTOB K BHIBOAY, 4TO B ¢opMyriax He
JOJIKHBI YKA3bIBaTbCsl KOHKPETHBIE YMCIIA, & TOJIBKO CCBUIKM Ha SYEHKH, UX COIEp-
xamue. [Ipu peanuzanuu 3Toi ke MOJENH B APYTUX MPOTPAaMMHBIX CpeAax TaKxkKe
OCBaMBAIOTCSl COOTBETCTBYIOIINE NHCTPYMEHTBI.

[Tpu peanuzanuu XopoIlo W3BECTHOW MareMaTHKaM M MH(OpPMAaTUKaM HIPbI
«Ku3HB»® ¢ y4E€TOM BBIIIEONUCAHHBIX TPUHIIMIIOB TPEOYETCS OCBOCHHUE IIIMPOKOTO
CIIEKTpa BO3MOXKHOCTEM MHCTPYMEHTAJIBHOW CpENbl, B HAIIEM KOHKPETHOM CIy-

3 Urpa «Kusub». URL: https:/gameoflifeworld.com/ (nara obpamenus: 15.06.2025).
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4ae — YHUBEPCAJIBHOIO si3blka porpammupoBanus Python. IIpu 3Tom BaskHO 00pa-
TUTh BHUMAaHHE CTYJCHTOB, TECTHPYIOIIUX ITPOTPaMMy, Ha HEOOXOAUMOCTh TIPOBEP-
KU HE TOJIbKO MHOTOUHMCJIEHHBIX «KPACUBBIX)» YACTHBIX CIIy4aeB, CMOIEIUPOBAaHHBIX
MaTeMaTukaMu (IJIaHep, py’Kbe), HO ¥ pa3IMuHbIX BAPUAHTOB OKOHYAHUS UTPHI (HA
II0JIE HE OCTAETCSl HU OJHOW JKMBOM KJIETKH, CKJIAJbIBAETCS NEPUOANYECKAS WU
cTabuibHast KOH(UTYypaIys), 9To, Ha Hall B3[VIS, CIIOCOOCTBYET Pa3BUTHIO CHC-
TEMHOI'O MBILIUIEHUS, HEOOXOIMMOTI'0, BIIPOUEM, HE TOJBKO MPEAIPUHUMATEISM, HO
U BCEM BBIIIyCKHUKAM BBICILIEH IIKOJIbI. MHOIOYHCIIEHHBIE BApUALIMK UTPBI BbI3bIBA-
10T MHTEPEC Y CTYJEHTOB U MOT'YT CIIOCOOCTBOBAThH PAa3BUTHIO KPEATUBHOCTH [8&].

[TocranoBka, peanusais Urpsl «CTO K OTHOMY»?, a TaK)Ke HEMOCPEACTBEHHOE
y4acTHE B HEW 3aCTaBISIOT CTY/IEHTOB HE MPOCTO 3ayMbIBATHCSI HAJ MPAaBUIbHBIM
OTBETOM (M3BECTHO, YTO B 3TOM Urpe TAKOBBIX HeT!), a HaJl TeM, UTO UMEHHO OTBETHIIN
onpomeHHbie 100 genoBek! [ToHMMAaTh TOTPEOHOCTH IPYTOTO — HEOOXOAUMO KaK-
JoMy npeanpuHuMarento. [Ipu peanuszanuu urpsbl ¢ IOMOILBIO pa3HOIO IPOrpaMMHO-
ro obecrieyeHus: (B yueOHOM HPOLIECCEe MCIOIb30BAIM MPOLIECCOPbI AIEKTPOHHBIX
tabmiy MS Excel n LibreOffice, si3p1ku nporpamMmupoBanust C# u Python) BoszHu-
KaJu pas3lIM4Hble TPYAHOCTH, AJIS pea3allud KOTOPBIX CTYJIEHTaM IPUXOJUIOCH
OCBaNBATh HOBbIE BOBMO)XHOCTH B PEXKUME HENPOU3B80IbHOU OesmenvHocmu, Yhhex-
TUBHOCTb KOTOPOM OTMEYAETCsl PAJOM M3BECTHBIX yueHbIX [9—11]. Takue meTombl
oOyuenus npodeccopa B.B. I'yzeeB u A.A. OcraneHko Ha3Banu HeasHuimu [12].

[TonnepxuBas 1enecooO0pa3HOCTh OCBOCHUS y4eOHOro Marepualia B pekuMe
HenpousBonbHOU AestensHOCTH, C.JI. PyOuHmrelH GopMynupyer cieayronryro
3aja4yy AJs MeJaroroB: OpraHU30BaTh y4eOHYIO AEATENbHOCTh TaK, YTOOBI Cyllle-
CTBEHHBIN MaTepHall 3alIOMUHAJICS YYalIUMCS U TOT/Ia, KOT/Ia OH paboTaeT ¢ 3TUM
MaTepHuajioM, a He TOJIBKO €r0 3allOMUHAET. DTO MHOTO CJIOKHEE, HO U MHOTO ILIO-
JIOTBOPHEE, YeM IOCTOSHHO TPeOOBaTh OT YYAIIUXCSl MPOU3BOJIBHOTO 3aIlOMHHA-
HUS, IPU KOTOPOM 3alIOMHHAHUE CTAHOBUTCSI OCHOBHOM LIEJIbIO UX AeiicTBuid [13].
[ToaTomMy Kkaxkaas pa3paboTaHHas pojeBas MH(GOPMAMOHHAsE MOAEIb JOKHA CO-
JiepKaTh ClIEHUaIbHOE AUIAKTUYECKOE COMPOBOXKACHUE, IOAPOOHO U3I0KEHHBIM
OJIHMM U3 aBTOpOB B [14; 15].

[IpakTnueckoe npuMeHeHHe nenarorudeckoil crparerum PYIM cBsa3aHO kak
¢ perieHreM npolieM pa3pabOTKU U aAanTallMi COOTBETCTBYIOIIETO IPOrpaMMHO-
ro obecneuenus (I10), Tak u ¢ nccaenoBaHreM HEOOXOIUMON MOTHBAIIUN CTYCH-
TOB IPU OCBOCHHMU MHCTpyMeHTapus uzydaemoro IIO ¢ nenbro Oosee MOJIHOTO
YAOBJIETBOPEHHsI HYXJ NOTpeOHUTENeH, 4yTO HEOOXOAMMO [yl OCYILECTBIECHUS
MpeapUHUMAaTENbCKO nedarenbHocTU. [Ipu 3Ttom npumenenne PUUM tpebyer ot
npodeccopcko-npenoaaBarenbekoro cocrana (ITIC) nonomHUTENBHBIX YCHITHN 11O
MOAU(UKALMN HapaOOTaHHBIX MEJArOrMYECKUX IPUEMOB, MO3TOMY aKTyallbHa
npobnema Kak 000CHOBaHUs 11efiecoo0pasHocTu npuMeHeHus: PUM, Tak v BbisiBIie-
HUs oueHouHbIX cyxaeHu I111C o npennaraemom noxaxozne.

Mertonosorusi. M3ydanuce U aHaJIM3UpOBAINCh HAayyHble pabOTHI MO TEMe
(opMHpOBaHUS U Pa3BUTHS MPEIAIPUHUMATEILCKAX KOMIIETEHIIUH, METOAUKE 00Y-
yenuss uHpopmaruke u MKT, undopmanmonHoro moxenuposanus. [IpoBoauiics

*Iporpamma «Cto k omromy». URL: https://smotrim.ru/brand/9222 (nara obpauienust: 15.06.2025).
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KOHTEHT-aHaJIu3 Y4eOHBIX MPOrpaMM U METOINYECKUX PEKOMEH IAINH MO Pa3BUTHIO
MPEeITPUHUMATENIBCKUX HABBIKOB y CTYAEHTOB. MCHOIb30BaINCh SKCIIEPUMEHTANIb-
HbIe METO/Ibl (HabIIoneHne, Oecebl, aHKETUPOBAHUE CTYIEHTOB U MpernojaBaTesneit
JUISL BBISIBJICHUS 11€J1€CO00Pa3HOCTH MPUMEHEHHS POJIEBOrO MH(GOPMAIIMOHHOTO MO-
JeTUPOBaHUS I (JOPMUPOBAHUS TIPEATIPUHUMATEIBCKUX KaueCTB), OIPOC MpecTa-
BUTENEH OM3Heca A7 OnpeAeNeHHs KITFOUEBhIX TPeOOBaHUN K KOMIIETEHIUSIM Mpe/I-
NIpUHUMATENEeH, MeTobl UH(OPMAIIMOHHOTO MOJCITUPOBAHMS.

Pe3yabTarsl M 00cy:kaeHHe. B paMkax OomuchIBaeMOro MCCiIe0BaHUS ObLIH
pa3paboTaHbl ¥ B y4eOHOM Ipoliecce MPUMEHEHBI ClIeIyIOIINe pojieBble HH(popMa-
LIMOHHBIE MOZEIIU:

— «Ku3Hp» — MozenupyeT AMHAMUKY CUCTEM C KJIETOUYHBIMM aBTOMAaTaMH,
(bopMHpYS Y CTYIEHTOB KPEaTUBHOCTh HA OCHOBE MOMCKA HEOOBIYHBIX KOM-
OMHAIMI KJIETOK U HEOOXOJMMOCTh MPOBEPSTH BCE BO3MOKHBIE BapUAHTHI
HCXOJI0B, pa3BHUBasi CUCTEMHOE MBIIIJICHUE;

— «100 x 1» — cumynITOp TENEBU3MOHHOW WIPBI, TJE€ CTYIEHThI MbITAIOTCS
OTIPEJIENIUTh OTBETHl COTHU PECIIOH/IEHTOB, Pa3BUBAasi HABBIKK PaOOTHI B KO-
MaH/ie ¥ IPUHATHS PEILIEHUHN B YCIOBUSIX HEONPEIEICHHOCTH;

— «KoponeBckuii kBagpar» — urpa Ha pacUIMpPEHUE CIOBApHOro 3amaca, ak-
LEHTHUPYIOIIasi BHUMaHNE Ha TMOUCKE PEIlIeHUH, BBICTPAaUBAaHUU CTPATErHU
Ha HaWIy4lIui pe3ynbTar u ap.

[Tpu pabote ¢ posieBBIMU KOMITBIOTEPHBIMU MOJENISIMU CTYACHTHI BBICTYNAIN

B POJIM «IIOCTAHOBIIHMKA 33/1a4K», «pa3paboTUUKa» U «MIPOKay, YTO MO3BOJISIIO UM
nyumie nousTh J[PYT'OI'O. Ha HekoTopsie u3 pa3pabOTaHHBIX TPOTpaMM OBLIH 110~
JIy4EeHbl CBUIETENBCTBA O TOCYAAPCTBEHHOW perucrpauuu nporpamm ans OBM,
JPYrUe — HaXOASATCS Ha CTAUU PErUCTpaluu.

C uenbio NOATBEPAKACHUS aKTYyallbHOCTH UCCIEI0BAHUS U TUIIOTE3bI O LEIECO-
o0pa3HOCTH (HOPMHUPOBAHUS MPEANPUHUMATEIBCKUX KOMIIETCHLIUH IPOBECHBI
OIPOCHI MpenosaBaresei GpaxkyapreTa KOMIbIOTEPHBIX TEXHOJIOTHH U MPUKIIATHON
matemaruku (OKTullM) KybGaHckoro rocyaapcTBEHHOTO YHUBEPCUTETA, CTY/CH-
TOB U IpeanpuHuMaresel. Ilpusenem HEKOTOpBIE pe3yIbTaThI.

ITpu onpoce npenonasareneit ®KTullM, B koropoM npuHsum ydyactie 53 yeino-
BEKa, OCHOBHAs 3ajja4ya 3aKJI04ajach B BbISIBICHUM CTEIIEHU OCO3HAHMS U MOJIEPK-
K1 u1ier (GOpMHUPOBAHUS TPEANPHHAMATENLCKIX KoMIeTeHInH y ctynentoB UT-Ha-
MIPaBJICHHH, TIOITOTOBKU ¥ TOTYYEHUs SKCIIEPTHON OIEHKH A(P(PEKTUBHOCTH HTOTO
npouecca Ha ocHoBe PYIM ¢ ncrnione30BaHueM poseBbIX UpOBbIX Mozaeneil. Ha Bo-
poc O HEOOXOAMMOCTH (POPMHUPOBAHUS TMPEINPUHUMATEILCKAX KOMIETEHIUI
yTBepauTensHo orBetwim 71,7 % («ma» — 45,3 %, «ckopee na» — 26,4 %) npenona-
Barenei, orpunarenbio — 17 % («aer» — 5,7 %, «ckopee net» — 11,3 %) (puc. 1).

[Tpu sToM TOBKO 37,7 % PECTIOHACHTOB OTMETHIIN, YTO JEMEHTHI (HOPMHUPO-
BaHUS TaAKUX KOMIIETEHIIMH y>Ke€ MPUCYTCTBYIOT B UX pabouux MporpaMmax y4deo-
HBIX JUCLUHUIUIMH, IO3TOMY 3/1€Ch UMEETCS 3HAYMTEIbHBIM IMOTEHIMAT I COBEp-
IICHCTBOBaHUSl yueOHOro mponecca, tem Oonee uto 71,7 % ONpOLIEHHBIX
MOATBEPAUIN TOTOBHOCTH K 3TOMY. IHTepecHO ObLIO y3HATh MHEHUE MTPernoiaBare-
JIell 0 3aMHTEPECOBAHHOCTH cTyAeHTOB M T-HanpaBieHnii NOATOTOBKY B Pa3BUTHHU

492 EVOLUTION OF TEACHING AND LEARNING THROUGH TECHNOLOGY



Menvnux B.B., FOnoe C.B. Bectuuk PYJIH. Cepust: Unpopmarusanust oopazosanus. 2025. T. 22. Ne 4. C. 487497

CBOMX HpeANpUHUMATENbCKUX KomneTeHuui: 83,0 % pecrnoHIEeHTOB yBEPEHBI
B 3TOM. [Ipu 3TOM Hanuyue neduurTa METOAUYECKUX MaTepHalioB B 3TOM HaIlpaB-
nennu npusHanu 33,9 % onpoueHHbIX. Micxoast U3 3T0ro, MOXHO yTBEPKAATh, 4TO
aKTyaJbHOMU 3a/1a4eil CTAHOBUTCS pa3paboTKa U paclpoCTpaHEHHUE COOTBETCTBYIO-
IIET0 METOJUYECKOr0o 00ecreueHus, KOTOpoe U mpeaycmarpuBaet crparerus PUM
[13; 14].

®
@ Cropee ma
@ 3arpyIHAIOCH OTBETUTH

® Yes
@ Rather yes
@ I find it difficult

@ Cxopee ner to answer

® Her @ Rather no
® No
Puc. 1. HeobxoanmocTs GpopmMmpoBaHmsa Figure 1. The need to develop entrepreneurial
npeanpuHNMaTENbCKNX KOMMNETEHLNA Y CTYAEHTOB competencies in IT students within the framework
NT-HanpaBneHnin B paMmkax y4ebHbIx mporpamMm of educational programs

UcToyHuk: co3paHo B.B. MensHukom, C.B. KOHoBbIM.  Source: created by Viadimir V. Melnik, Sergey V. Yunov.

Kpome 3T0r0, B aHKETEe aHATM3UPOBATIOCH MHEHUE MPO(eccopcKo-Ipenoaana-
TEJIBCKOTO COCTaBa 00 OTHOIICHUWU K BOJIOHTEPCKON IESTENbHOCTH, COTPYIHHYE-
CTBY C IIPEACTABUTEIISIMU OM3HECA, K TPOU3BOJICTBEHHBIM IPAKTUKAM U CTaKUPOB-
kaM, Kk HoBoW Tpamuuuun OKTullM — npoBeneHun 1HEN Kapbephl, Ha KOTOPBIX
Beayle paboTonaTeNld pacCKas3bIBAlOT O CBOMX MHOTOYMCICHHBIX BaKaHCHUAX
1 TpeOOBaHUAX K BBITYCKHUKAM By30B. [loiqydeHHbIe pe3ynbTaThl O3BOJIAT PYKO-
BoaicTBy @KTullM coBepiieHCTBOBATH ATH MPOLECCHI.

BaxubpiM ObUT BOIIPOC O TOM, CUMTAIOT JIM MPENOJABATENN CTYIEHTOB C pa3BU-
TBIMHU MTPEINPUHUMATEILCKUMHU KOMIIETEHIIUSIMU O0Jiee YCIIEIIHBIMHU B podeccro-
HaJIbHOM JIeATebHOCTH. DaKTHYEeCKU 3TO ObUI €I11€ OJIMH BOIMPOC O IeJIecoo0pas-
HOCTHU (hOpMUPOBaHHUS NTPEAIPUHUMATENLCKUX KomneTeHmi Ha @PKTullM, 81,1 %
OTBETWJIM HA HETO YTBEPAUTEIBHO.

KoneuHno, Hac nHTEpECOBaJ BONPOC 00 OLIEHKE MPOQeCCOPCKO-TIPENIoIaBaTeIb-
CKHM COCTaBOM Iefarorndeckoi crparerun PUIM B Bompoce pa3BuTHsl Mpeanpu-
HUMATEIbCKUX KOMIETEHIINH.

Ha Bompoc «Cunraere nu Bol nienecoodpazHbiM pa3paOoTKy 3afaHuil Ha pea-
JIM3ALMIO U 3aIIUATY CTYACHTaMU KOMIIBIOTEPHBIX UTPOBBIX MOJIEIEH C YUETOM PO-
neBoro ¢axrtopa s (GOPMHUPOBAHUS U PA3BUTHUS NPEANPHHUMATEIHCKUX KOMIIE-
TEHUMI?» mnojoxuTenbHo otBetwnid 77,4 % onpomeHHbix, uro st [IIIC
OKTulIM — oueHb XOpolnii pe3ysbTaT ¢ y4eTOM TOT0, YTO HauboJiee KpUTUYECKU
HACTPOEHHBIC MEAArory padOTAIOT UMEHHO Ha HamieM ¢akyasrere (puc. 2).

OtmeTHM, YTO BO BpeMs Oecell ¢ MPernoaaBaTeNIsIMU U CTyACHTaMHU MO/IaBIISIO-
niee OOJIBIIMHCTBO OTMEYAET, YTO BO BPEMsI 3alIUTHI U OOCYKJICHHS pa3paboTaH-
HBIX POJIEBBIX MH(OPMAIMOHHBIX MOJENEH pa3BUBaeTCAd KaK KOMMYHHKaOelb-
HOCTb, TaK U KJIMEHTOOPUEHTUPOBAHHOCTb, MOSIBIISIETCS UHTEPEC K MHEHHIO APYTUX
JIOZIeN U CTPEMJICHHE €r0 YYeCTh Py MOIU(UKALUU TPEICTaBICHHOTO PEIICHHUS.
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®
@ Cropee ma

@ Cxopee ner
@® Her

Puc. 2. PazpaboTka 3agaHuii Ha peanmsaumio
1 3aLUUTY CTyAEHTaMM KOMMbIOTEPHbIX UTPOBbIX
MoJenel C yieToM poneBoro gakropa
ona GopMMpoBaHNS 1 PasBUTUSA
npeanpvHMMaTenbCKUX KOMMNETEHLNIA

@ 3aTpyIHAIOCH OTBETHTH

@ Yes
@ Rather yes

@ I find it difficult
to answer

@ Rather no
® No

Figure 2. Development of tasks
for the implementation and defense of computer

game models by students, taking into account the role

factor for the formation and development
of entrepreneurial competencies

UctoyHuk: co3paHo B.B. MenbHukom, C.B. KOHoBbIM.  Source: created by Viadimir V. Melnik, Sergey V. Yunov.

[t OLleHKM KayecTBa MOJTYYEHHBIX PEIICHUMN, IOMUMO PETYSIPHOIO HalIIo-
JICHHs 32 X0JJ0M y4eOHOro mporecca u d6eceqamu ¢ O6akajgaBpaMd M MarucTpaMu
OKTullM, npoBonuics MX aHOHMMHBIM ONPOC, AHAIM3UPOBAINUCH 3aMEYaHUs
U TIPEIUIOKEHHS], YaCTh U3 KOTOPBIX ObLIa YYTEHA B MOCIEAYIONIMX BEPCHSIX IPO-
rpaMM IpU MOJATOTOBKE CBHUJIETENBCTB O TOCYIAapPCTBEHHOM peructpauuu. Eciaum
oIpochl OaKkanaBpoB ObLIN HANIPABIIEHBI IPEKIE BCETO HAa BHIICHEHNE MHEHUH CTY-
JICHTOB O 11eJ1eCO00Pa3HOCTH MPUMEHEHUS B y4eOHOM MpOIIecce POJIEBbIX HHPOP-
MalMOHHBIX MOJIENel, Ha (hOpMHUpYyEMBbIE NIPEIIPUHUMATEIbCKAE KaueCcTBa B IPO-
recce paboThl HaJl MOJIENISIMU B Pa3HbIX COLUAJIBHBIX POJISIX, TO MHEHUE MarucTpoB
ObUIO Ba)KHO IO MOBOJY KadecTBa pa3pabOTaHHBIX POJIEBBIX UIPOBBIX MoJenei
U BBISBJICHUIO Y3KUX MECT MOJIENIEN «B PEAIbHOM MCIIOJTHEHUN.

Tak, Ha Bompoc «Kak Bsl cuntaere, MOTyT Jiu UTPOBbIE poOsieBble HH(pOpMAIIU-
OHHBIE MOJIETIM CIIOCOOCTBOBATH Pa3BUTHIO MPEIIPUHUMATEIILCKAX KOMIIETEHLUI
B yueObHOM mpornecce?» 83,7 % OakanaBpoB Jajiu MOJOKUTENbHBIA OTBET, 2,3 %
cooOmin «HeT», a 14,0 % 3aTpyIHUINCH ¢ OTBETOM. UTO cornacyeTcsi ¢ MHEHUEM
poheCcCOPCKO-TIPENnoaBaTeIbCKOr0 COCTaBa U MOATBEP)KIAET aKTYalIbHOCTb MIPU-
meHenuss PUM B oOpa3oBaTenbHOM mporecce.

ITpu ouieHKe pa3BUTUS KOHKPETHBIX NIPEIIPUHUMATENILCKUX KaY€CTB B POJIU HO-
cmanoswuka 3adad 76,7 % cTyneHToB OTMETWIN 3PPEKTUBHOCTD (HOPMHUPOBAHUS
CUCTEMHOT'0 MBIIIICHUS (YMEHHE BUJIETh B3aUMOCBSI3U 2JIEMEHTOB NpoeKTa), 74,4 %
PECIIOHAEHTOB OTBETHJIN, YTO BO BpEMsI pabOThI C IPUIIOKEHUEM B KAUECTBE USPOKA
MPOUCXOAUT (POpMHUPOBAHKME YMEHUS MPUHUMATh PEIICHHUS B YCIOBHAX HEXBATKU
JTaHHBIX. Takoe e KOJMYeCcTBO OakallaBpOB OTMETHIIH, YTO B POIIU NpocpamMmucma
IIPOUCXOIUT Pa3BUTHE KPEATUBHOCTH MPH PELLICHUH TEXHUUYECKUX 3aj1ad.

3akirouenue. [IpoBoanMble nccie0BaHUS CpeaU NpeaIpUHUMATENEeH, mpe-
rojaBaresiell U CTy[A€HTOB MOATBEPKAAIOT 3HAYUMOCTb U aKTyaJIbHOCTh (POPMUPO-
BaHUs/Pa3BUTHS IPEANTPUHUMATENIHCKIX KOMIIETEHIINH Y CTYI€HTOB BbICIIEN IIKO-
abl. [Ipy 3TOM psii BaKHBIX KauecTB MpeArpuHUMArens (KOMMYHHKaOeJIbHOCTb,
KpEaTUBHOCTh, KIMEHTOOPUEHTHUPOBAHHOCTH) IIeecoo0pa3Ho (HopMupoBaTh Ha
OCHOBE IeJJarOTM4eCKON CTpaTeruu poeBoro MH(GpOpMaIMoHHOIO MOAEIUPOBAHNS,
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yaesnsisi 3HauuTeIbHOE BHUMAaHUE KaK pa3paboTKe, Tak U 3alluTe POoJeBbIX HHPOP-
MAaIMOHHBIX MOJIEJIeH, COBEPIICHCTBOBAHUIO MX JUIAKTUYECKOTO COMTPOBOXKICHUSI.
OTmeTHM, YTO, IO MHEHHUIO MHOTHX 9KCIEPTOB, CTYACHTHI C Pa3BUTHIMU MPEITPH-
HUMAaTEeNbCKUMHU KOMIIETEHIIUAMHU OyayT OoJiee yCIenTHbIMU U B IPYTO# CBOEH mpo-
(heccroHalbHO 1eATeTbHOCTH.

OmnbiTHas paboTa MO BHEAPEHUIO pa3paboTaHHBIX POJIEBBIX HHPOPMAITHOHHBIX
MoOJIeJiel MPOBOAMIIACH HA MPOTSKEHUU psia JeT ¢ OakanaBpaMy HampaBlICHHM
noarotoBku 09.03.03 «IIpuknagnas uapopmarukay (yueOnsle aucuuranabl «Ila-
KeThI IPUKIIATHBIX TporpaMm» U « HoBbie HHpOpMaLIMOHHBIE TEXHOIOTHH B MapKe-
tunre»); 01.03.02 «lIpuknannas marematnka U uHpopmarukay (ydeOHas TUCIH-
mwmHa «HoBble MH(pOpPMANMOHHBIE TEXHOJOTHH B JKOHOMHKE») M MarucTpamu
Hanpasienus noarorosku 01.04.02 «IpuknagHas MareMaTuka U WHPOPMATHKAY,
npopmibp «MaremaTnyeckoe U MH()OPMAIIMOHHOE O0ECIIeYeHnEe SKOHOMHYECKON
nesitebHOCTHY (yueOHast nucuuiuinaa «Metoauka npenogaBanus UKTY).
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OOGy4yeHne NnporpaMMnpPOBaHUNIO B POCCUMCKNX LUKONAX
Ha YPOBHE OCHOBHOIO 00LLero oopasoBaHua:
noaxoabl U HaNpaBJIeHUs Pa3BUTUS

K.M. Kogoc

LlIxona Ne 2097, Mocksa, Poccuiickas @edepayust
EJkm.kolos@s2097.ru

AnHoraums. [locmanoexa npodiemsi. B yCIOBUSAX CTPEMUTEIHHOTO Pa3BUTHS IIU(PPOBBIX
TEXHOJIOTHI 00y4eHHe MPOrPaMMUPOBAHUIO B IIKOJIE CTAHOBHUTCS HE TOJIBKO CPEICTBOM (op-
MHUpOBaHUs 0a30BOH LU(POBOI TPaMOTHOCTH, HO U HHCTPYMEHTOM Pa3BUTHS aHATTUTUYECKOTO
MBILUICHHUS, CIIOCOOHOCTH K PELICHHUIO CIMKHBIX 3afad. OJHaKo CYLIECTBYIOMIME MOAXOAbI
K 00y4YeHHIO MPOrPaMMHUPOBAHUIO B OCHOBHOM HIKOJIE UMEIOT PAJl OTPAaHUYEHUH, CBA3aHHBIX
C HEYIOBIIETBOPUTEIHHON MPAKTHUYECKON HAIPaBICHHOCTHIO, HEIOCTAaTKOM HMHIMBHIyalu3a-
LMY U HU3KUM YPOBHEM BOBJIEYEHHOCTH y4allluxcs. AKTyasabHas 3a/1a4a — aHaJIu3 CYLIeCTBYIO-
[IMX TOAXO/0B, BEISIBIICHUE HanOoIee YPPEKTUBHBIX METOI0OB, COOTBETCTBYIOIINX TPECOOBAHU-
sIM COBPEMEHHOM 00pa3oBaTenbHOl cpensl. Memodonozus. IIpoBeneHbl aHAIN3 HOPMATHBHBIX
nokymentoB (PI'OC, TIOOII), cpaBHeHHe 6a30BOT0 U yIIyOIEHHOTO YPOBHEH 0Oy4eHHS Mpo-
TPaMMHPOBAHHUIO, PACCMOTPEHBI OCHOBHBIE TTOAXO/BI K 00YUIECHHIO IPOTPAMMHUPOBAHHIO: TPA/IH-
[IMOHHBIHN, JIESTETBHOCTHBIN, MPOOJIEMHBIH W JTMYHOCTHO OPHUCHTHUPOBAHHBIN. Pe3ynvmamul.
Kaxaplil n3 paccMOTPEHHBIX IOAX00B UMEET KaK IPEUMYIIECTBA, TaK U orpaHudeHus. Tpanu-
IIMOHHBIN MTOJIX0]] 00ECIIEYMBAET CUCTEMHOCTh, HO CHM)KAeT MOTHBAIIMIO yJaruxcs. [lesrens-
HOCTHBIM W MPOOJIEMHBIN MOJXOBI Pa3BUBAIOT MPAKTHUYECKUE HABBIKHM, HO TPEOYIOT BBICOKOM
KBaJTM(UKAIIMY TIPENIOAaBATENs M JOMOJTHUTEIBHBIX peCypcoB. JINUHOCTHO OPUEHTUPOBAHHBIH
Y MHTEPAKTHBHBIH MMOJIXO/BI CIOCOOCTBYIOT BOBJIIEYEHHOCTH, OHAKO UX IUPOKAs pPeamnu3alius
B IIKOJBHOHN Mporpamme 3aTpyaHeHa. 3axirouerue. ONTUMANIbHAS CTPATETUsl — MHTETpaIus
Pa3IMYHBIX TOAXOA0B /Ui POPMUPOBAHUS THOPUIHOTO MOAX0/Ia, COYETAIONIETO CUCTEMHOCTh
TPAIUIMOHHOTO OOy4YeHHs, MPaKTHYECKYI0 HalpaBIEHHOCTh JEeSTeIbHOCTHOIO IOIX0a
Y aJlanTaluio K HHIUBUAYATbHBIM OCOOCHHOCTIM ydaruxcs. Takol moaxo] O3BOJIUT MOBbI-
cuTh 3PPEKTUBHOCTH O0yUYEHUS! MPOTrPAMMHUPOBAHHIO B YCIOBHSIX COBPEMEHHBIX TEXHOJIOTH-
YECKUX BBI30BOB.

© Komoc K.M., 2025
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Teaching programming in Russian schools
at the basic general education level:
approaches and development directions

Kirill M. Kolos

School No. 2097, Moscow, Russian Federation
PJkm.kolos@s2097.ru

Abstract. Problem statement. In the context of rapid digital technology development,
programming education in schools serves not only as a means of developing basic digital
literacy but also as a tool for fostering analytical thinking and problem-solving skills. However,
existing approaches to teaching programming in primary schools have several limitations,
including insufficient practical orientation, a lack of individualized learning, and low student
engagement. The key challenge is to analyze current approaches and identify the most effective
ones that meet the demands of the modern educational environment. Methodology. Analyzed
regulatory documents (FGOS, POOP), compares basic and advanced levels of teaching
programming and examines the primary approaches to teaching programming: traditional,
activity-based, problem-based, and student-centered. Results. Each approach has both
advantages and limitations. The traditional approach ensures systematic learning but reduces
student motivation. The activity-based and problem-based approaches foster practical skills but
require highly qualified teachers and additional resources. The student-centered approach
increases engagement; however, its broad implementation in school curricula remains
challenging. Conclusion. The optimal strategy involves integrating various approaches to form
a hybrid model that combines the systematic nature of traditional education, the practical focus
of the activity-based approach, and the adaptation to individual student needs. This approach
enhances the effectiveness of programming education in response to modern technological
challenges.

Keywords: methodology of teaching programming, approaches to teaching programming,
traditional approach, activity-based approach, problem-based approach, student-centered
approach
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IMocTanoBka nmpo6Jembl. B 3moxy crpeMuTenbHOM udpoBU3aAIMN TPOTpaM-
MHUPOBaHUE 3aHUMAET LEHTPAJIbHOE MECTO B CHUCTEME IIKOJIBHOIO 0Opa30BaHUS.
DTOT HABBIK CTaJ HE TOJIBKO BAXXHBIM WHCTPYMEHTOM MPOQECCUOHATBLHOTO POCTa,
HO ¥ HEOOXOJMMOCTBIO B TIOBCETHEBHOM KU3HH, T TPEOyeTCs] YMEHUE CTPYKTY-
pUpOBaTh U AHAIM3UPOBATH OOJbIIHE 00BeMbl HHPOpMaIuu. PopMHUPOBaHUE all-
TOPUTMHUYECKOTO MBIIUICHHS, OCBOCHHE PabOThl C JaHHBIMHU U 0a30Bbl€ HABBIKU
MPOTrPaMMHPOBAHMSI — KIIIOYEBBIE DJIEMEHTHI, KOTOPHIE MOMOTAIOT UIKOJIbHUKAM
aJIanTUPOBATHCS K BBI30BaM ITUGPOBOTO 0OIIIECTRA.

B Poccuiickoit deneparuu cTparerus pa3BUTHS MIKOJIBHBIX 00pa30BaTeIbHBIX
MIPOrpaMM 3aJIaeTCsl CIEAYIOIIMMU HOPMATUBHBIMH JIOKyMEHTaMHU:

— MdenepanbHbie TOCYIApCTBEHHBIC 00pa3oBarenbHbie cTanaapThl (PI'OC)!;

— IIpumepHas ocHOBHas oOpasoBarenbHas mporpamMma (ITOOIT)?;

— Mepepanbhas padbodas mporpamma (DOPIT).

st HarmsgIHOTO MOHUMaHUsL (PYHKIUN M 337a4 KJIIOYEBBIX HOPMATHUBHBIX J10-
KyMEHTOB MOXKHO 00paTuthes K Tadn. 1.

OTU TOKYMEHTHI (POPMUPYIOT OCHOBY 00pa30BaTebHOTO MPOIECCa, B paMKax
KOTOPOTO MPOrpaMMHUPOBAHUE CTAHOBUTCS BaKHBIM MHCTPYMEHTOM pPa3BUTHUS CJie-
OYIOIUX MU(PPOBBIX KOMIETCHIIUNA:

— aJTOPUTMHUYECKOTO MBIIIICHHUS;

— KOMITBIOTEPHON TPAMOTHOCTH U WH()OPMAITMOHHOHN KYJIBTYPHI,

— HABBIKOB aHAJIN3a U 00PabOTKH JTaHHBIX.

Tabnvya 1
KnioueBble HOpMaTUBHbIE JOKYMEHTbI U UX 3a8a4u B 00pa3oBaTesibHOM npouecce

HopmaTueHbIN
OcHoOBHag uenb 3apavua
AOKYMEHT

®roc OnpepneneHne o6pa3oBaTebHbIX OnpepneneHne 6a30BbIX TPEOOBaAHWUI
CTaHOapToB K o6pasoBaTesNibHbIM pe3ynbTaTam

noon YTouHeHue coaepxxaHns obpasoBa- Pacnpenenexue y4e6HbIx 4acoB, coaep-
TesnbHOro npouecca XaHue npeameToB

®PIM LeTtanusaums yaebHoOro npowecca Peanusaunsa cogep>xxaHms Ha NpakTuke

UctoyHumk: coctasneHo K.M. Konocom.

! IlpumepHasi OCHOBHAsi 00pa3oBaTesbHAsl MporpaMMa OCHOBHOTO obmiero obpasosanus // Ilpa-
BoBo# caiT Koncymerantllimtoc. URL: https://www.consultant.ru/document/cons_doc LAW 282455/
(nara obpamenus: 27.09.2024).

2 TIpuka3 MunuctepctBa npocserennst PO ot 16.11.2022 Ne 993 «O6 yrBepxacHuu (peaepaib-
HOI 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOIO obmiero odpazoBaHus» // MH(opManoHHO-IPaBOBOM
noptan [apant.py. URL: https://www.garant.ru/products/ipo/prime/doc/405897655/ (nara oOpaieHwus:
26.09.2024).

3 TIpuka3 MunuctepctBa npocserennst PO ot 16.11.2022 Ne 993 «O6 yrBepxacHuu (peaepaib-
HOI 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOIO o0miero oOpazoBaHus» // MH(opManoHHO-IPaBOBOM
noptan [apant.py. URL: https://www.garant.ru/products/ipo/prime/doc/405897655/ (nara oOpaieHwus:
26.09.2024).
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Table 1
Key regulatory documents and their roles in the educational process
Regulatory Main goal Problem
document

FGOS Definition of educational standards Establishment of basic requirements
for educational outcomes

POOP Specification of the educational Allocation of study hours and subject

process content content
FRP Detailing of the learning process Implementation of the content in practice

Source: compiled by Kirill M. Kolos.

[lenu — aHanM3 CyIIECTBYIOLIMX MOAXOJ0B K 00YUEHUIO IPOrpaMMUPOBAHUIO
B POCCHHCKHMX IIKOJAX; UCCIIETOBAHUE METOAMYECKON 0a3bl, JIexaleil B OCHOBE
o0Opa3oBaTeIbHbIX MIPOrPaMM; BbISIBICHUE ONPaHUYEHHUH JEMCTBYIOIIMX MOAX0A0B
U OTIpe/ieJICHUE HaIlPaBJIEHUH UX COBEPLICHCTBOBAHUS.

OcHOBHOE BHUMaHHE COCPEIOTOYEHO Ha aHAJIN3€ HOPMATUBHBIX JTOKYMEHTOB,
OTIPE/ICTISIONINX COAepKaHUe 00pa30BaTEIbHOIO MPoliecca, a TaKKe Ha U3yUeHHUU
nporpamMm 00ydeHHsI MPOTPaMMHUPOBAHHUIO, PEACTABICHHBIX HAa 0A30BOM U yTITyO-
JIEHHOM YpOBHsX. PaccmarpuBaroTcsi Kak TpaJuIIMOHHbIE, TAK U MHHOBALIMOHHbIE
MOJIXO/IbI, BKJIIOYAs TUNYHOCTHO OPUEHTUPOBAHHBIH, TPOOIIEMHBIH U Ap.

Bomnpocel MeTouky 00ydeHHs TPOrpaMMUPOBAHUIO AKTUBHO U3YYarOTCs B CO-
BPEMEHHOW TMenaroruyeckoil Hayke. lccnemoBaTenu aHaIM3UPYIOT pa3idyHbIC
MOIXOBI K OOYYEHHIO, BKIIIOYAsl TPAJAULIMOHHBIN, JESTeIbHOCTHBIN, MPOOIEMHBII
Y TUYHOCTHO OpUEHTHPOBaHHBIN [1—4]. B pamkax cymiecTByromux padboT ocodoe
BHHUMAaHUE YJIEISAETCS PA3BUTHIO aJTOPUTMUYECKOIO MBILIUIEHUS, UCIIOIb30BAHUIO
MIPOEKTHOM JIeATEIbHOCTH U CO3/1aHUIO YCIOBUH JUIsl TEPCOHATU3AINH 00yUYeHHUS.

OnHako, HECMOTPsI HA MHOTOOOpasue UCCIIeI0BaHUN, OCTAETCs Pl HepeIIeH-
HBIX BOIIPOCOB. B 4aCTHOCTH, OTCYTCTBYET KOMILJICKCHBIHN aHanu3 3()(HeKTuBHOCTH
COYETaHUs PA3IUYHBIX MOIXO0/I0B, KOTOPBIN MO3BOJWII ObI BBISBUTH ONTHMAJIbHbIC
cTpareruu o0y4eHus B yclnoBHsaxX mudpoBuzanuu odpazoBanus. Kpome toro, B cy-
[IECTBYIOIIUX pab0TaxX HEJOCTATOUHO U3YUEHO UCTIOIh30BaHNE COBPEMEHHBIX TeX-
HOJIOTUH, TAKUX KaK MHTEpPaKTHUBHAs BU3yaJM3allus JAHHBIX, B KAU€CTBE UHCTPY-
MEHTA MOBBIIIEHNS HAIVISIIHOCTU U BOBJIEYEHHOCTH yUaIUXCS.

['maBHas 3amaua — HA OCHOBE aHanu3a HopMatuBHOW 0a3wel (PI'OC, ITOOLII,
OPII), conepxanust KypcoB MH(MOpMATHKU 0a30BOro M YIIyOJIIEHHOTO YPOBHEMH
1 COBPEMEHHOW METOANYECKOM JIUTEPATYPhI COITOCTABUTh TPAAULIMOHHBIN, AESITEIb-
HOCTHBIM, MPOOJIEMHBIM ¥ JMYHOCTHO OPUEHTUPOBAHHBIN TMOIXOJBI K OOYyYCHHIO
MIPOrPaMMHUPOBAHUIO B OCHOBHOM IIKOJIE, BBISIBUTH UX OTPaHMYEHUS 1 000CHOBATh
TUOPUIHYIO MOJIENb, JOMOIHSIOUIYIO CTaHAApPTHBIA Kypc NMPaKTUKO-OPUEHTHPO-
BaHHBIMH CPEACTBAMU (MHTEPAKTUBHON BU3yalH3alllei TaHHBIX C UCIIOIb30BaHU-
em Oubnuorek Python), ¢ mepBUUHOI MpOBEpKOW €€ MPUMEHUMOCTH B IIKOJIBHOU
anpoOaruu.

Mertonoaorusi. Hopmarusnas 6asa, perynupytorias o0y4eHue nporpaMMHupo-
BAaHUIO B POCCHUHCKHUX IIKOJAX, OMUPACTCS Ha JIBa KIIOUEBBIX JOKyMEHTa: (ene-
pasibHBIE TOCyAapCTBEHHBIE 0Opa3oBatenbHble cTanaapTel (PI'OC) u npuMepHyto
OCHOBHY0 00pa3oBarenbHyto nporpammy (ITOOIT). Otu JOKyMEHTHI 331a10T OOIILYTO
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CTPATETrHuI0 Pa3BUTHUS LIKOJILHOTO 00pa30BaHUs M OMPEACISAIOT COAepKaHUE yueo-
Horo npenMera «Muadopmarukay s 6a30BOTO U yIITyOIEHHOTO YPOBHEH.

B pamkax ®I'OC (1. 45.5.3, 45.5.4) nporpaMMUpOBaHUE paCCMaTPUBAETCS KaK
Ba)XHBIN JIEMEHT IMOATOTOBKH IIKOIHHUKOB. OCHOBHOE BHUMAHHE YIEISETCS pa3-
BUTHUIO AJITOPUTMUYECKOTO MBIIIJICHUS, YMEHUIO aHAJIM3UPOBaTh 3aJ]a4d U PelaTh
WX C UCTMIOJB30BAHUEM KOMITBIOTEPHBIX TEXHOJIOTUHN. Takke akIeHTUpyeTCst HeoO-
XOIMMOCTH (POPMHUPOBAHMSI HABBIKOB Pa30MEHUS CIOKHBIX 33714 Ha MOJ[3a]auH, UX
(dhopManu3ay U CO3AAHUS aITOPUTMOB JIJISl peaTu3allii PEeIICHHH.

[TOOII, nonomusist TpedoBanus GI'OC, yrmyonser ux aeranusamnuio. B moky-
MEHTE TOJYEePKUBACTCS 3HAYMMOCTh M3YUYCHHS aJITOPUTMOB, MPOTPAMMHPOBAHHS
1 METOJIOB 00paOOTKH JTaHHBIX.

OI'OC (m. 45.5.3, 45.5.4) u [1OOII (1. 2.1.14) neranu3upyroT 0Kuj1aeMble pe-
3yabTaThl 0OCBOeHMs Kypcea «MHpopmaruka» i 6a30BOro U yriyOIeHHOTo ypoB-
Heil 00ydyenus. OHU OXBaTHIBAIOT KaK MPEIMETHBIE, TAK U METAIIPEIMETHBIE acIieK-
ThI, HaIIPaBJIEHHbIE HAa Pa3BUTHE y IIKOJbHUKOB YHUBEPCAIbHBIX HABBIKOB PA0OTHI
¢ nH(pOpPMAIIHEH U aTTOPUTMAMH.

ba3oBeIil 1 yrTyOsieHHBIH YPOBHU OOy4YeHHUs MPOTPAaMMHUPOBAHHIO B PaMKax
IIKOJIBHON MPOTPaMMBI CYIIECTBEHHO Pa3IHyYaloTCs 1O COACPIKAHHUIO U OXKHJae-
MBIM pe3ynbTaraM. ba3oBblil ypoBeHb (hOKycHpYyeTCsl Ha U3yYEHUHU MPOCTHIX aJro-
PUTMHYECKUX KOHCTPYKIIUH, TAKUX KaK JTUHEHHBIC aJTOPUTMBI, BETBICHUS U ITUK-
JIBL, @ TAK)KE Ha OCBOCHUU OCHOB pa0OThI C OTHOMEPHBIMU MAaCCUBAMU U CTPOKaMHU.
VYrnyOneHHbIH yPOBEHb OXBATHIBACT 0OJIEE CIIOKHBIC TEMBbI, BKIIIOUYAsi JBYMEpPHBIC
MacCCHUBBI, PEKYPCHIO U OCHOBBI JMHAMUYECKOTO MPOTPAMMHUPOBAHUS, C AKI[EHTOM
Ha MpUMEeHeHue sA3bIka Python mis pemenus cinoxxHbIX 3a1a4 [5].

ConeprkaHue MIKOJIBHBIX MPOTrpamMM M0 00yUEHHUI0 TPOrpaMMHUPOBAHUIO pa3pa-
0aThIBAaeTCsI HA OCHOBE Y4EOHUKOB, KOTOpbIe COOTBETCTBYIOT TpeboBanusiMm ®I'OC
u [TOOII. Haun6onee nomynsipasl nocodbust JI.JI. Bocoroit u A.}O. bocoBoii, BkITtO-
yeHHble B DenepanbHbiii nepedeHb yaeOHukoB (PITY)* s nzyuenns nnpopmaru-
KM Ha 0230BOM U yIIIyOJIEHHOM YPOBHSX [6].

Jliist 6oniee eTaNbHOTO CPAaBHEHUS COMAEPKAHUSA, HCTIONb3YEMbIX HHCTPYMEH-
TOB U TUIAHHPYEMBIX PE3yIbTaTOB 0A30BOTO U yIIIYOJEHHOTO YpOBHEH [6] MOKHO
o0OparuThcs K Tabm. 2.

DddexTuBHOE 00yUCHHE MPOTPAMMHUPOBAHHUIO B IITKOJIE ONMUPAETCS HA OTpe/ie-
JICHHBIE TIOAXO/1bI, KOTOPbIE B IEAArOrMYECKON HayKe pacCMaTpUBAIOTCS KaK CUCTe-
Ma KOHIIENTyaJIbHbIX MPUHIUIIOB, 3aJal0IINX JIOTUKY U CTPYKTYypy 00Opa3zoBareib-
Horo mporecca. OHM MOTYT KJIACCH(HUIMPOBATHCA B 3aBHCUMOCTH OT IEJIEBBIX
YCTaHOBOK, METOIOB peaiu3ali M cojaepkaHus oOydeHus. Kak oTmeuaer

4 Ilpuka3 Munucrepcria npocseiienust PO ot 21.09.2022 Ne 858 «O6 yrBepxkaeHuu (henepaibHo-
TO NepeyHs YIeOHUKOB, JOIYIICHHBIX K HCIOJIB30BAaHUIO IIPH PeaTU3alii UMEIOIINX TOCYIapCTBEHHYIO
aKKPeAUTALUI0 00pa30BaTEIbHBIX NPOrPaMM HauyaJbHOIO OOIIEro, OCHOBHOIO OOIIETO, CPEJHEro 00-
mero oOpa3oBaHUs OPraHU3AIMSIMH, OCYIIECTBIIOINMI 00pa30BaTeNbHYIO IEeATeIbHOCTh U YCTAaHOB-
JICHUSI TIPEICTBHOTO CPOKA MCIOIb30BAHUS MCKITIOUECHHBIX YUeOHUKOBY» // MTHPOPMAIMOHHO-TIPaBOBO#t
noptan [apant.py. URL: https://www.garant.ru/products/ipo/prime/doc/405490287/ (nara oOpaieHus:
25.09.2024).
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E.H. CrenanoB, B IIMPOKOM CMBICJIE TIOAXOIBI POPMUPYIOT OOIIYIO CTPATETHIO TIe-
JarOTUYeCcKOr AESITETLHOCTH, a B Y3KOM — ONIPEAEISIOT KOHKPETHbIE METOAUKH pa-
00ThI mpernogaBarens [7].

Tabnnua 2
CpaBHeHue ypoBHei 060y4eHNs NporpaMmMupoBaHuIo
Kputepuin Ba3o0BbIii ypoBEeHb YrnyGneHHbIii ypOBEeHb
OCHOBHbIE TEMbI JINHenHble anropuTMbl; BETBNEHNS JByMepHbIe MacCuBbl; PEKYPCUS;
1 LUMKIIbl; OAHOMEPHbIE MacCUBbI OCHOBbI AVHAMMNYECKOro nporpam-
1 CTPOKU MWPOBaHUSA
A3bIK NPOrpaMMmnMpPoOBaHUS Mackanb Python (pacwmpeHHoe npumeHeHne
0N PELLEHUS CNTIOXHbIX 3a4a4)
®dokyc Ha HaBbIkax PasBuTre anroputMumyeckoro mMeilw- | CBoboaHOE BnajeHne anroputMamm

NeHnsa; ymeHune pa36m3aTb 3a4a4yun pPasnnUYHOM CNOXHOCTY; paapaGOTKa
Ha noasapga4qun; co3gaHune npocTbliX 1 oONTUMMN3aLUNA CNOXHbIX MPO-

anroputMoB rPaMMHbIX PeLLeHNA
MnaHvpyemble pesynstatel | OcBoeHMe 6Ga30BbIX aNIrOPUTMU- Peanusaumsa CnoxHbix anroputMos,
YECKNX KOHCTPYKLWIA; HanmMcaHue BKJItO4Ast COPTUPOBKMN N PEKYPCUIO;
1 oTNagKa npocTbiX NMPOrpamm npvMeHeHune Python B npuknagHbIx
3apayax
MpakTnyeckas OrpaHunyeHa NpocTbiMy 3aaaHnamMmn | YrnybneHHble NpoekTHbIe 3a4a4u;
HanpaBneHHOCTb N TEOPETUYECKMMM acnekTamm NPYMEHEHNE 3HAHNI A1 PeLLeHus]

npuKknagHbIix npoénem

UctoyHumk: coctaBneHo K.M. Konocom.

Table 2
Comparison of programming education levels
Criterion Basic level Advanced level

Main Topics Linear algorithms; branching and Two-dimensional arrays; recursion;
loops; one-dimensional arrays and basics of dynamic programming
strings

Programming language Pascal Python (extensively applied

for solving complex tasks)

Focus on skills Development of algorithmic thinking; | Proficiency in complex algorithms;
ability to break tasks into subtasks; development and optimization
creation of simple algorithms of advanced software solutions

Planned outcomes Mastery of basic algorithmic struc- Implementation of complex
tures; writing and debugging simple | algorithms, including sorting and
programs recursion; application of Python

in practical tasks

Practical orientation Limited to simple exercises Advanced project-based tasks;

and theoretical aspects application of knowledge
to real-world problem-solving

Source: compiled by Kirill M. Kolos.

Crnenyert yuyuThIBaTh, YTO B IEJArOTUKE CYLIECTBYET MpoliieMa pa3rpaHuuEHUs
MOHATUHN «Tonxom» u «Mmeton». Kak ykassiBaer E.H. ComoBoBa, moaxom oTpaxkaeT
BEIIyIIME TPUHIIMIBI OOyYeHUS, TOT/Ia KaK METOJ MPEACTaBIseT cOO0H COBOKYTI-
HOCTh KOHKPETHBIX IIIarOB M MPUEMOB MX peaiau3anuu. Takum oOpazom, BHIOOD
MoIX0Aa MPEIONPeesieT UCIIONb3yeMble METOANKHA U HHCTPYMEHTHI, 00eCIIeyu-
Bas IIEJIOCTHOCTh 00pa3oBaTeILHOTO mporiecca [8; 9].

PaccmoTpuM KiroueBBIE TIOAXOABI K OOYYEHHUIO MPOTPAMMHUPOBAHUIO, CPEIAH
KOTOPBIX BBIJICIICHBI TPAIUIIMOHHBIHN, ACATEIHHOCTHBIN, IMPOOJIEMHBIN U TIMYHOCTHO
opueHTHpOBaHHBIA. O1eHUBaTh UX OyJeM TOUYKHU 3pEHUS UX BIUSHUS HA PA3BUTHE
AJITOPUTMHYECKOTO MBIIUIECHHUS, IPAKTUYECKUX HABBIKOB 1 MOTHBAIIUU yUaIIUXCS.
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Pe3yabTarhl M 00cy:KaeHHe. PaccMOTpUM U TTpoaHAIM3UpPyeM Pa3HOOOpa3HbIe
MOJIXO/IbI K 00YYEHHIO MTPOrPaMMHUPOBAHUIO B COBPEMEHHBIX POCCHICKUX IIKOJIAX.

TpaauunoHHBIN MOAX0M, Mpeobianatonuii Ha 0a30BOM ypoBHE, 00eCIeunBaeT
TEOPETUUYECKYIO OCHOBY, HO CTpajJiaeT HU3KOM MoTuBanuen ydammxcs [3; 10]. Jles-
TEJBHOCTHBIN U TPOOIEMHBIHN MOXO0/IbI CIIOCOOCTBYIOT Pa3BUTHUIO MPUKIIATHBIX Ha-
BBIKOB M aHAJTMTUYECKOTO MBIIICHHUS, OTHAKO UX BHEApEHHE TpeOyeT 3HAYUTEIb-
HBIX PECypcoB M KBaJdu(pUUMpOBaHHbIX mpenopasareneil [11-14]. JlnunocTHO
OPUEHTUPOBAHHBIM MMOJXO0J MO3BOJSET AAANTUPOBATH MpoLecC OOyUYEeHUsI K UHTe-
pecaM y4YEHHUKOB, OJIHAKO Yalle BCTPEYAETCS BO BHEYPOUHOM JEATENBHOCTH,
a He B OCHOBHOM nporpamme [15; 16].

JList HarsAHOTO TPEACTaBICHUST 0COOCHHOCTEH TOAXO0J0B K OOYYECHHIO TPO-
rpaMMHpOBaHUIO oOpaTumMcs K Tabm. 3 [2; 3; 10-16].

Tabnmua 3
CpaBHeHue NoaxXoao0B K 00y4eHUIo NPorpaMM1UpoBaHuio
Mopxopn, OnucaHune MpumeHeHue | MpeumywecTea OrpaHuyeHus
TpaguumoHHeln | Mepenaya Teopetudeckux | Basosbii ypo- | opmupyet Hu3kas BoBne4yeH-
3HaHWI Yepes3 OO BbACHEHNE | BEHb 0DYYEHUS | TEOPETUYECKYIO HOCTb y4aLuunxcs,
aNropuTMOB, CTPYKTYPbI 6asy OrpaHnyYeHHas
OaHHbIX 1 6A30BbIX KOH- MoTMBaUUS
CTPYKLMI
Heartens- MpakTnyeckasa pes- Yrny6neHHbl PazBuBaet npu- TpebyeT pecyp-
HOCTHBbIN TENIbHOCTb: MPOEKTbI, YPOBEHb, KnagHble HaBbIKK, COB U1 BbICOKO-
peasbHble 3aa4M, COBpe- | MPOEKTHbIe CBSI3b C peasibHbIMU | KBanMpuumpo-
MEHHbIE A3blkM NporpamM- | 3agaHus 3aja4amu BaHHbIX yuuTenemn
MWPOBaHUSA
Mpo6nemMHbili 3apaHus, Tpebytome He- | MoTuBupoBaH- | Pa3BuBaeTt CnoxHocTb opra-
CTaHAAPTHOIO MbILLNIEHUSE: | HblE yyallme- aHanuMTn4yeckoe HU3aLMK, BblCOKas
ONTMMMN3aUMS NPOLLECCOB, | CS, CNIOXHbIE MbILUSIEHNE U UHTE- | NOArOTOBKA y4ya-
paboTa ¢ AaHHbIMK 3ajaum pec Kk npeameTty LXCS
JIN4HOCTHO Apantaumsa matepuanos BHeypouHasa MnovBuayanbHbIN OrpaHunyeHHoe
OpUEHTU- K MIHTEpecam 1 YPOBHIO DesaTenbHOCTb, | noaxof, pasButue | npuMeHeHue
POBaHHbIN MOArOTOBKM YHaLLMXCH KPYXKM NPOEKTOB MO UHTEe- | B CTaHOAPTHOM
pecam nporpamme
UcTo4Humk: coctasneHo K.M. Konocom.
Table 3
Comparison of approaches to teaching programming
Approach Description Application Advantages Limitations
Traditional Transmission of theoret- Basic level of Establishes a strong | Low student en-
ical knowledge through education theoretical foun- gagement, limited

explanations of algorithms,
data structures, and basic
constructs

dation

motivation

Activity-based

Practical activities: projects,
real-world tasks, modern
programming languages

Advanced level,
project-based
assignments

Develops applied
skills, connects
learning to real tasks

Requires resources
and highly qualified
teachers

Problem-based

Tasks requiring non-stan-
dard thinking: process

Motivated stu-
dents, complex

Enhances analytical
thinking and interest

Difficult to imple-
ment, requires high

optimization, data analysis | problem- in the subject student prepared-
solving ness
Student- Adapting materials to Extracurricular | Individualized learn- | Limited applica-
centered students’ interests and activities, ing, development bility in standard

proficiency levels

coding clubs

of interest-based
projects

curricula

Source: compiled by Kirill M. Kolos.

504

TEACHING COMPUTER SCIENCE



Konoc K.M. Bectuuk PY/TH. Cepusi: Undopmaruzaius oopasosanust. 2025. T. 22. Ne 4. C. 498-510

[IporpamMmmupoBanue siBiseTcs o0si3aTeNlbHBIM paszzaenoM npeamera «HMupop-
MaTHKa» ¥ BKJIFOYEHO B IIKOJIBHYIO ITPOrpaMMy Juisl ydammxcs 8—9 kinacco. OHa-
KO y4yeOHble MaTepuajbl B 3HAUUTEIBHON CTENEHM OPUEHTHUPOBAHBI HA TEOPHUIO
U NpOCThIE anroputmudeckue 3anadn. Hecmorps Ha 3710, nokymenTanus ®I'OC
u [TOOII nmpegocTaBisieT OCHOBY ISl Pa3BUTHUSL aITOPUTMUYECKOTO MBIILICHHS,
XOTsl, HAalIpUMEp, TEMBI, CBA3aHHbBIE C UHTEPAKTUBHON BU3yaJIN3allUel JaHHBIX WU
paboToii ¢ OONBIIUMH TAHHBIMH, OCTAIOTCS 32 paMKaMHU y4eOHOM MpOTrpaMMBl.

Yro kxacaercs ypoBHEH oOyueHus nHpopmaruke, 0a30BbI ypOBeHb oOecrie-
YMBaeT UIKOJIbHUKAM (PyHJaMEHTaJbHbIE 3HAHUS, JOCTATOUHbIE ISl TIOHUMAaHU
OCHOB IIPOrPaMMHPOBaHUs. YIIIyOJIeHHBI YPOBEHb, HAIIPOTHUB, (POKYCHPYETCs Ha
pa3BUTHHU 00JIee CI0KHBIX HABBIKOB M TOTOBUT YHAIIUXCS K PEIICHUIO TPUKIIATHBIX
3a1a4. OgHaKo HU OAMH U3 YPOBHEM IMOKa HE OXBAThIBAET TEMBI, TAKNE KaK UHTEp-
aKTUBHAs BU3yallM3allMsl TaHHBIX WK paboTa ¢ OOJIBIIMMH JaHHBIMU, KOTOpHIE
MOTJIH OBl CYIIECTBEHHO 000TaTUTh 00pa30BaTENIbHBIN MpoIiece.

Jnst nanbHeNIero COBEpICHCTBOBAHUS CTAHIaPTOB U MPOTrpaMM HEOOXOIMMO
YCWJINTh UX IPAKTUUYECKYIO HAlPAaBIEHHOCTh, PACIIMPUB COJAEPIKAHUE 3a CUET U3Y-
YEeHHs] COBPEMEHHBIX A3BIKOB MPOTrpaMMHUpPOBaHUs, Takux Kak Python. DToT s3bI1k
MPEOCTABISIET MHUPOKUE BO3MOKHOCTH Ul PELICHHUs pa3HOOOpa3HBIX 3a/ad: OT
aHanu3a OONbIINX JaHHBIX M CO3JJaHUsI MHTEPAKTUBHBIX BU3yaIU3allid 10 paboThI
C HEHPOHHBIMH CETAMH U Pa3paboTKH rpadudeckux uHTepdeiicoB. OaHaKO B Mpo-
rpaMMax oOy4yeHHs 3a4acTylo He yelsieTcsl BHUMaHUE 3TUM acleKTaM, 4To orpa-
HUYMBAET BO3MOKHOCTH y4YalllUXcsl JUIsl 3HAKOMCTBA C MEPEAOBBIMU TEXHOJIOTUS-
Mmu. [Ipu sToM cymiecTByromue o00pa30BaTeNbHBIE CTAHAAPTHI HE 3alpeuiaroT
IIeZiaroraM UCIoJIb30BaTh COBPEMEHHBIE TEXHOJIOT MU B ITPENOAABAHUHN, UTO OTKPHI-
BaeT BO3MOXKHOCTH JUIsl @/IaliTalluy y4yeOHOro Mmpolecca K akTyalbHbIM BbI30BaM
1(poBOro odIIecTBa.

JomnonHenne kypca HHGOPMATHKU 3JIEMEHTaMH, CBSI3aHHBIMU C WHTEPAKTHUB-
HOW BHM3yaJIM3alluel NaHHBIX, MAIIMHHBIM 00yYeHHEM U OCHOBAMH aHaln3a 00JIb-
IIMX JaHHBIX, MOIJIO ObI MOBBICUTH MHTEPEC LIKOIBHUKOB K MPOTrPaMMHUPOBAHHUIO.
Jlaxxe KpaTKoe 3HAKOMCTBO C STUMH HHCTPYMEHTaMH HE TOJIKO pa3HooOpas3uT 00-
pa3oBaTeIbHbINA MPOLECC, HO U CTAHET MOTUBALIMOHHBIM (PaKTOPOM, CIIOCOOCTBYIO-
MM BOBJICUCHUIO YUYAIIMXCA B YIIIyOJCHHOE U3YUeHUE MPEIMETa, CAMOCTOSATENb-
HYIO IPOEKTHYIO IeATEIbHOCTh U YYacTHE B OJIMMITHAJIaX.

dopMHpOBaHUE AITOPUTMUYECKOTO MBIIUIEHUS — OAHA U3 KJIIOUEBBIX 3a]au
kypca «Madpopmarukay, obo3nauennas B ®I'OC u I[IOOII. Oto ymeHnue mo3BossieT
yUalyuMcsl aHaIM3UPOBaTh 3a7a4M, (JOpPMaIM30BaTh UX B BUE MOCIEI0BATEIHLHO-
CTH 1aroB ¥ 3 PEeKTUBHO MPUMEHSTh aJTOPUTMbI Ha ITPAKTHKE.

Pa3BuTHe anropuTMHU4YECKOrO MBILIUIEHHS OCYILIECTBIISIETCSL:

— Ha 06a30BOM ypOBHE: uepe3 M3yueHHe JUHEHHBIX aJIrOPUTMOB, BETBICHUMN

U IIUKJIOB, pa3OueHue 3a/1a4 Ha MOA3aJa4d M MX pealu3aliio B y4eOHBIX
3aJlaHUsX;

— yn1yOJlIeHHOM YpOBHE: 4epe3 0CBOeHHUe 0oJiee CIOKHBIX TeM, TAaKUX KaK pe-

KypcCHsl, IByMEpPHbIE MACCUBBI M ONITUMU3ALIMNS aJITOPUTMOB [6].
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BaxxHbIM acriekToM sBJIETCS CIIOCOOHOCTD IIKOJBHUKOB HE TOJIBKO CIIEI0BATh
TOTOBBIM aJITOPUTMaM, HO M CO3/1aBaTb COOCTBEHHBIE JUIS PEIICHUS PealIbHBIX 3a-
nad. OTO pa3BUBAET JIOTHKY, KPUTUUYECKOE MBILIUIEHHE U aHAJTUTUYECKHE CI0C00-
HOCTH, KOTOpBIE BOCTPEOOBAHbBI HE TOJIBKO B MPOrPaMMHPOBAHUH, HO M B APYTHX
JTUCLUIUIMHAX.

ANTOpUTMUYECKOE MBIIIJIEHUE OCTAETCS] YHUBEPCAIbHBIM HHCTPYMEHTOM, I10-
MOTAIOIIMUM IIKOJbHUKAM aJallTUPOBAThCS K COBPEMEHHBIM BBI30BaM LU(PPOBOrO
Mupa. YKperieHne o0pa3oBaTeIbHOTO MpoIecca 3a CUeT BKIIIOYEHUS aKTyalbHbIX
TeM, TAaKUX KaK BU3yalU3alysl JaHHbBIX U Hcnoib3oBaHue Python B 3agadax ananu-
3a ¥ MAIIMHHOTO 00yUYeHHsI, 00ECIEUHUT yJaruMcs JTydiiee MOHUMaHHe COBPEMEH-
HBIX TEXHOJIOTUH U UX NPAKTUYECKOIO NPUMEHEHHUS.

TpaauuMOHHBIA TOAX0]] MO-TIPEXHEMY IpeobianaeT B o0yuyeHuH nHpopma-
TUKE U MPOrPaMMHUPOBAHUIO B POCCUICKOMN I1IKOJIE, 0COOEHHO Ha 6a30BOM ypOB-
HE, I7Ie BaXHO 00ECTeUUTh CUCTEMHOE OCBOCHHE OCHOB [4]. JlesTenbHOCTHBII
U NpoOJIEeMHBIN MOIXO0/bl HAXOAAT NPUMEHEHHE Ha yIIIyOJIEHHBIX YPOBHSX, CIO-
COOCTBYSl Pa3BUTHIO MPHUKJIAJHBIX HABBIKOB M KPUTHUECKOTO MbINUIeHHS. JIny-
HOCTHO OPHMEHTHPOBAHHBIH ITOJIX0/l OCTAETCS PEIKOCTHIO, HECMOTPS HA €T0 BBICO-
kuii morenuman [1; 17].

AHanu3 npeiCTaBIeHHBIX OAXO00B K 00y4eHHIO IPOrpaMMUPOBAHUIO B OCHOB-
HOM miKkose (Tabum. 3) mokasal, 4To KakJbli U3 HUX 00JaaeT KaK MpeuMyIIecTBa-
MU, TaK U OIpPEIENCHHBIMU OrpaHudeHusMu. [[ng nosbimeHus 3¢dekTuBHOCTH
00pa3oBaTeIbHOTO MPOIIECcCa B YCIOBHUAX CTPEMUTENLHOTO TEXHOJIOTHUECKOTO pa3-
BUTHS 11€71€CO00pa3HO UCIOIb30BaTh COUETAHUE PA3IMUHBIX METOAMK, YTO MO3BO-
JUT O0OBEMHUTE X CUIIbHBIE CTOPOHBI 1 MUHUMHU3HUPOBATh HEIOCTATKU.

OnHUMM M3 KIIOYEBBIX ACHEKTOB MOAEPHU3ALMU sBIAETCA pa3paboTka ru-
OpPHUIHBIX TOAXO/I0B, BKJIIOYAIOLINX AIIEMEHTHI TPAIUIIIOHHOTO, JIeTebHOCTHOTO,
POOJIEMHOr0 U JIMYHOCTHO OPUEHTHUPOBaHHOTO oOyueHus. Takas mHTerpanus
CHOCOOCTBYET MOBBIIIEHUI0 MOTUBAIMU YYaIIUXCs, (POPMUPOBAHUIO ANTOPHUTMU-
YECKOTO MBIIUIEHHS U Pa3BUTHIO IPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JUISl pa-
00TbI ¢ HU(PPOBBIMU TAHHBIMHU.

OnpenenuM KiIr04eBble KPUTEPUH BBIOOpa HanbosIee NePCIEKTUBHOTO MOIX0a
K 00y4eHHIO TPOTPaMMHUPOBAHUIO:

— Pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHUS — Hanbosee 3P PEeKTUBHO JOCTH-
raercst yepe3 AesTeIbHOCTHBIN 1 MPOOIEMHBIN MOAXO0/IbI, KOTOPBIE TPEAIO-
JIararoT aKTUBHOE y4acTHE yJallluxcsl B y4eOHOM MpoLecce;

— TOBBILIEHHE MOTHUBAIIUH — JIOCTUTAETCS 32 CUET MHTETPalUU MPOOIEMHOTO
U JINYHOCTHO OPHEHTUPOBAHHOTO MOJXOAOB, MPEAINOJArarlMX HCIOIb30-
BaHUE 3aJ]a4, OCHOBaHHBIX Ha MHTEPECAX IIKOJIbHUKOB;

— IOJTrOTOBKAa K COBPEMEHHBIM BbI30BaM — yINIyOJIEHHOE M3Y4YEeHHE MpOorpam-
MHUpPOBaHUS C IPUMEHEHHUEM aKTyallbHBIX TEXHOJOTui Gopmupyer dhyHaa-
MEHTAJIbHbIE 3HAHUA B O0JIACTH aHAJIN3a U BU3yaJIN3alluy JaHHbIX.

C yueTtom TpeboBaHMI COBpEMEHHOI 00pa3oBaTeIbHOM cpeibl Hauboee nep-

CHEKTUBHBIMU NPEACTABISIIOTCA AESTEIbHOCTHBIN U MPOOIeMHbINH nmoaxoasl. OHU
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o0ecrednBaroT 6anaHC MEXKIY TEOPETHUECKOM MOATOTOBKOM U MPAaKTUYECKUMU Ha-
BBIKAMHM, YTO JENaeT mpouecc o0ydeHHs NMPOrpaMMHPOBAHUIO 00Jee OCMBICICH-
HbIM U TpukiIagHbiM. OIHAKo Apyrue MOAXOAbl TaKkKe WIPaloT BaXKHYIO POJIb
U OCTAIOTCSl HEOTHEMJIEMON YacCThI0 00Pa30BaATEILHOTO TpoIiecca.

TpaauIMOHHBIN MOX0/T HEOOXOAUM JIJIsl CUCTEMAaTH3aluu U TIIyOOKOro 0CBOE-
HUS TEOPETUYECKHUX OCHOB, UTO MO3BOJSIET (hOpMUPOBATH (QyHIAMEHTAIbHbIEC 3HA-
HUsl, 6€3 KOTOPBIX HEBO3MOXKHO JajbHelIee u3yuyeHue nporpammupoBanus. Jiny-
HOCTHO OPHEHTHUPOBAHHBIM IOJIXOJ, B CBOIO OYepeb, CIOCOOCTBYET pPa3BUTHIO
MHTEpeca y4alluxcs, YYUThIBA€T WX UHAMBHUAyaJbHbIE OCOOCHHOCTH, MOBBIIIACT
MOTHUBAIHMIO K 00yYEHHIO, YTO HEMAJIOBAKHO JUIsl YCIIEIIHOTO OCBOCHHUS CIIOXKHBIX
KOHIIEIIIIUH.

Taxkum 06pa3oM, AJisl yCTIEIIHOM MOATOTOBKU HIKOJIEHUKOB K BBI30BaM IHU(po-
BOT'0 00I[eCTBa Ba)KHO PACHIMPUTH UCIOIb30BAHUE ACSITENLHOCTHBIX U MPOOIeM-
HBIX MIOAXO/I0B, UHTETPUPYS X B TIOBCEIHEBHOE 00yUEHHE U Jeiasi IpoIece u3yde-
HUS IPOrPaMMHUPOBaHUS 00Jiee MOTHUBUPYIOLIUM U MPAaKTUKO-OPHUEHTHPOBAHHBIM
[2; 3]. Hanbonee a3 peKTUBHBIM SBISETCS HE OTKA3 OT CYIIECTBYIOUIMX METOMIUK,
a UX pa3yMHasl MHTETpalys, IpH KOTOPOil TpaAULIMOHHBIE SJIEMEHTBI COUETaI0TCA
C MHHOBALIMOHHBIMH MPAKTUKaMH, 00€CIIeYrBasi KOMIUIEKCHOE PA3BUTHE YUAIIHXCS.

[IpennoskeHHBIN THOPUIHBIN TTOX0 ObLT aMPOOMPOBAH B paMKaXx MperoaaBa-
Hus yueOHoro npenmeta «MupopmaTtuka» cpenu ygammxces 9 « A» kmacca Lkoms
Ne 2097 1. MockBBl. ITO apT-Kjacc, B y4eOHOM IUTaHE KOTOPOTO MPEAYyCMOTPEHO
YBEJIIMYEHHOE KOJIMYECTBO YacoB MH(popMaTHKH (2 yaca B Heenmo). OJHaKO CTaH-
JapTHBIE METOAUKH 00y4YeHUs! MPOrpaMMHUPOBAHHIO BBI3BIBAIM Y yUaIIUXCs Orpa-
HUYEHHBIN HHTEpEC, YTO TPeOOBAJIO BHEIPEHUSI HOBBIX TIOAXO/IOB JUISI TOBBIIICHUS
BOBJICYEHHOCTH U MOTHBAIUH.

B xozne anpoOaryu npoBeaeHO YeThipe MPOOHBIX 3aHATHS, HAPABICHHBIX HA
M3y4Ye€HHE WHCTPYMEHTOB BHM3yaJHM3al[MM JaHHBIX B SI3bIKE MPOTrPAMMHPOBAHUS
Python u npuMeHeHHe UX B MPOEKTHOU jaesTenbHOCTH. OCHOBHOM 3a/aueil 3aHs-
TUH CTaJO CO3/aHHE YHAIIUMUCS COOCTBEHHBIX BU3yalM3allMi TaHHBIX Ha OCHOBE
CLIEHapUEB, CTEHEPUPOBAHHBIX HEHUPOCETHIO. [ eHepUpyeMble HCKYCCTBEHHBIM MH-
TEJJIEKTOM JIaHHBIE ¥ OTIMCAHUS CUTYAIUi CITY>KUIM OCHOBOH IS TOCTPOEHHUS Tpa-
(uKOB, TMarpaMM U IpyTuX crocoOoB mpeacTaBieHus nHpopmanuu. Mtorom pa-
OOThl CTAaHOBWJICSI aHAJIM3 BHU3YaJIM3UPOBAHHBIX JAHHBIX U (OPMYIHPOBAHUE
BBIBOJIOB Ha UX OCHOBE.

Pabora HOCHIIa 03HAKOMUTEIBHBINA XapaKTep, B CBSI3U C YEM IE€aror OKa3bIBall
ydalmcsl MOAJEPKKY Ha KakJIOM dTale MpOEKTHOW aestenbHOocTH. Hecmorpst
Ha 3TO, IPUMEHEHHE HelpoceTel /Ui TeHepaluy TaHHbIX U BO3MOXXHOCTD MX T10-
CJIEYIOIIEr0 BU3YyaJbHOIO NPEJCTABIECHUSI HEMOCPEACTBEHHO B CPENE MpOorpam-
MHUPOBaHUs 0€3 UCIOJIb30BaHUS CTOPOHHUX MPHJIOKEHUHN BbI3BAJIHN Y IIKOJBLHUKOB
BBICOKHI YPOBEHb 3aMHTEpPECOBAHHOCTH. [l0o pe3ynpraramM aHKeTUPOBaHUs, IIPOBE-
JIGHHOTO TIOCJIE 3aBEPIICHUS 3aHATHH, 78 % ydammxcs MOJIOKUTEILHO OLECHWIN
CBOM ONBIT pabOThl C MHCTPYMEHTAMU BHU3YyaJIM3allMU W BBIPA3UIIM JKEIaHUE HC-
MOJIb30BaTh UX B JalibHEHIIIEM N3YYeHUH TPOrpaMMHUPOBAHUS.
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3akiroueHue. HecMoTpst Ha OUeBHIHBIE TOCTHKEHUS, TPOTPaMMBbI 00YUIEHUS
IPOrPaMMHPOBAHHIO B POCCHICKUX IIIKOJIAX BCE CIIe CTATKUBAIOTCS C OrpaHuye-
HUSIMU, KOTOPBIE CHIDKAIOT UX MPUKIAJHYIO0 IIEHHOCTh. OCHOBHOI aKIIEHT MO-TIPEK-
HEMy CJ/iellaH Ha TeOPETHYECKOW YacTH, YTO OTPAaHMYMBAET PAa3BUTHE MpaKTHUYe-
CKMX HAaBBIKOB. 3aJauid NPEUMYIIECTBEHHO CBOAATCS K BBIIOJIHEHUIO 0a30BBIX
aJITOPUTMOB (IIMKJIBI, BETBJICHUS, MACCUBBI ), pealIbHBIE KEIChI, TpeOyIOIIne aHaIu-
3a JAHHBIX WU pEIeHUs] KOMIIJIEKCHBIX MPOo0JieM, HEe YUUTHIBAIOTCS.

B nporpammax oTCyTCTBYIOT aKTyalbHbIe TEMBL: paboTa ¢ OOJBIIUMU JAHHBI-
MU, HIHT€PAKTUBHAS BU3yaJU3allHsl, MAIIMHHOE O0yueHHe U HEHPOHHBIE CETH, YTO
JMILIACT IKOJIbHUKOB BO3MOKHOCTH OCBOUTH BOCTPEOOBAHHBIE B COBPEMEHHBIX OT-
pacisix MHCTPYMEHThI. MIHTerpamus 3TUx HarpaBlIeHUH, 0COOEHHO C MCIIOJIb30Ba-
HueMm Python, MOXKET MOBBICUTH MHTEPEC YYAIIUXCS K YIIIyOJIEHHOMY HM3y4EHUIO
IPOTPaMMUPOBAHHUSL.

Jist noBbIeHust 3 HEeKTUBHOCTH 00pa30BaTENbHBIX IPOTPAMM BaXKHO:

— YCWJIUTHh TPUKIAJHOW XapakTep OOydeHUs, BKIIOUas 3aJadd, CBsI3aHHbIC

C peaIbHBIMHU JTAHHBIMU M3 HAYKH, JKOHOMHKH U TEXHOJIOTHIA;
— pa3BUBATh MPOCKTHYIO JESATEIHHOCTD, TO3BOJISS yUAIIUMCS TPUMEHSTh 3Ha-
HUS Ha TIPAKTHKE, pa3padaThiBaTh NPUIIOKEHHS HITH aHAJTM3UPOBATh TaHHEIE.

Bynymee mporpamm oOydeHHs] TPOTPaMMHUPOBAHHIO JIOJDKHO CTPOHTHCS Ha
cOaTaHCUPOBAaHHOM T'HOPUIHOM IOAXOJIE, TJ€ TEOPHSI MTOIKPEIUIACTCS IPAKTUKOM.
BHenpenue cOBpeMEHHBIX TEXHOJIOTHI M MPOEKTHBIX 3a/1a4 MO3BOJIUT YYaIIUMCS
alanTUPOBATHCA K BBI30BaM HU(POBOTO MUPA U Pa3BUTh HABBIKH, BOCTPEOOBAHHEIE
Ha PBIHKE TPy/a.
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